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ACCIDENTS   (See  also  FAILURES.  ENGINEER- 
ING) 

Brooklyn     theater    collapse e9'ZS.  n*054 

Crane,  gantry,  30-ton.  blown  ofi  pier nOOtj 

Curved-wall    girder    falls    when    collision 
knocks  out  middle  posts   (W.  W.  Bige- 

low)    letter'DlS 

Dust    explosion    and    collection    in    grain 

elevators O"^^ 

Grain   elevator  explosion,   Chicago,   cause 


of 


Penstock  bursts  during  tryout e63-4.  6ii> 

Accounting    records    for    engineers     (A.    L. 

Muilergren  I 'BSo 

Activated  Sludge,  see  Sewage  Treatment 
Adams.  H.  J.,  on  diagram  aids  slope  determi- 
nation in  hopper  design    •51-'J 

Adams.  R.  M..  on  handling  breaks  in  irrifiri- 

lion  canal  embankments ,  .♦..  •501 

Advertisers,  engineering*  conference  plan. . .  .n301 

.\EEONACTICS 

Airplanes: 

Classification  work  planned n607 

Design,  safety  factors   (A.  S.  Niles) .  .  .    490 
Shed   with   special  shed  and  roof   con- 

.stniction •5fi."> 

Saves   large  sum   in   railroad   survey.  .      'J' I 

Sheds,  roofs  suspended  by  cables ♦688 

Balloons.  Cape  May  hangar  for  dirigibles 

built   from  two   small   ones •608 

Balloon,  dirigible,  collapse  of  Z  R  3....e34ii 

Faulty    design    responsible mlii:t 

i-ugs.   tests  of  small   eyebar  heads 43H 

Patrick.  Col.  M.  M..   new  chief  of  Army 

service n^543 

Photographic    maps    as    engineering    aids 

e.595.    •596.    (P.  J.  Barry)    letter   *828 

Rock  crusher  repair  parts  shipped  by  air- 
plane   n747 

Survey  Canadian  drainage  project  by  air- 
plane    ; n870 

Wind  tunnel  built  by  Bureau  of  Standards 

nl'25 

Aggregates,  see  Concrete 

Agricultural  inquiry  see  Farm  inquiry 

Air.    compressed,    rules    for   work   in nOl'3 

Air  compressor  driven  by  truck  motor.  . .  .h*33i> 

Portable    n*290 

Portable,    traotor-driven    n*1003 

Airplanes,  see  Aeronautics 

Akron,     Ohio,     rubber     plant,     underground 

water  supply  for   (F.  L..  RoacheJ 411 

Alabama     highways,     see     Highway-s.     Ala- 
bama. 
Alabama    Power    Co..    Coosa    River    power 

project,    permit   granted    ns  l 

.\lameda.  see  Naval  B.ise.  Pacifie  Coast 
Alaska  railways,  see  Railways,  Alaska 
Albert   Lea.    Minn.,    swamp   lands   reclaimed 

<y[.    H.    Dappert) •5.'. "J 

Alberta  &  Great  Waterways  Ry.,  relocation 

to  eliminate  slide "IS 

.Allegheny     County.     Pa.,     bond    issues    de- 
feated      niooi 

Allen.    T.   W..    on   Government   road  survey 

el.33.  138 

Alum,  seft  Water  Treatment.  Filters 
Aluminum    sulphate    solutions,    testing    and 
<-aIcuIaling  (C.  H.  Capen.  Jr.) •574 

AMER.    ASSN.    OF    ENGINEERS 

Arkansas  Chapter  organizes  advancement 

.society    nl04n 

Committee  to  confer  with  Fed.  Am.  Eng. 

Soc n8 1 

Dept.    of    Public    Works,    statement    on 

e550.  5«:» 

Wrerlors*  meeting:  action  taken n*8l 

Directors   urge   support    lor   local   public 

service    n957 


Page 
Employment  Bureau  shows  technical  un- 
employment    small n788 

Kansas    City    Engineers'    Club    leaves    A. 

A.   E n256 

Missoula  Chapter  publicity   work •353 

Officers  and  board  of  directors,  new   ....    •84 
Seattle     Chapter     favors     Skagit     project 
ii209 

Amer.  Assn.   of  Highway  Officials,   conven- 
tion and  discussions,   etc n996 

Amer.    Assn.   of   Port   Authorities.    Conven- 
tion  n502,    n706 

Amer.    Auto.    Assn..    D.    L..    Morgan   elected 

chairman    n503 

H.    G.    Shirley   heads    good    roads    board 

n544 

Objects   to    further  vehicle    taxes n253 

Amer.  Bar  Assn.   for  more  pay   for  Patent 
Office    force «.  .  .n543 

Amer.    Civic    Assn.    meeting n338 

Amor.     Concrete     Institute,     meeting n956 

Amer.    Engineering    Council,    see    Federated 
Am.    Eng.    Soc 

Amer.     Engineering     Standards     Committee, 
specifications  for  steel   and  explosives.  .  .n584 

Amef.    Fed.    of   Labor,    see   Labor 

Amer.   Locomotive  Co..    large   orders n710 

American      Lumber      Congress.      Apr.      5-6. 
19'2'2      nlOSO 

"American    plan.'*    see    Labor 

Amer.      Pub.      Health      Assn.,      convention, 
jubilee,    etc.,    .  .n543.    e595.    n667.    n790. 

n869.  abstracts  904 
Meeting,  Am.  Soc.  C.  E.  meeting  to  accord 
with    n667 

Amer.  R.R.  Assn..  safety  section  created.  .  .n423 

Amer.  Ry.  Bridge  and  Building  Assn.,  meet- 
ing    n583.   n706 

Amer.    Road   Builders*    Assn.    to    meet   Jan. 

X7     .^^ n501 

Convention  program    nl076 

Meeting,   election,   etc n790.   u874 

Amer.      Soc.      for      Munic      Improvements, 
abstracts  and  reports  {Prof.  A.  H.  Blanch- 

ard  and  others) 778 

Convention 6714,  n745 

Program    n626 

Amer.    Soc.    for   Testing   Materials,    conven- 
tion, back  to  Atlantic  City n791 

A:MERIC^VN  SOCIETY  OF  CI^TL  ENGINEERS 

Bo.ird   of   Direction    Quarterly  meetijig.  .  .n66.3 

GaiKhdates      n706 

Conferences  on  housing  problems.  etc..nl078 
Conference  on  sanitary  engineering  .  .  .  .n790 
Constitution,     new.     balloting     on.     etc. 

e261.  6429.  459.  n584.  n623.  n873 
Constitution  amendments,  further  ....  n873 
Constitution  revised,   criticisms  of    (G.  S. 

Williams  and  R.  L.  Humphrey) 

letters,    with   editorial   comment    459 

Honorary     members,     election e346 

IP.   I.  Winslow)    letter  459. 
Junior  members   may   get   equal  rights.  .n957 

Meetings    plan,    new e345.    n380 

Members'     professional     records     to      be 

filed     n911 

Membership      n543 

November  meeting  to  accord  vdth  Health 

Service     jubilee     n667 

New  York  section,  program  of  meetings, 

nft25 

DiscusFes  Zoning  of  City nl077 

Port  problems   discussed    n464 

Portland,     Ore..     Section,    unconventional 

society     notes     .._» n792 

Proceedings,     publication    of    papers    re- 
sumed       n380 

Rainfall     and     run-off     the     subject     for 

meeting     n543 

Rea,  S..   and  A.  Swasey,  elected  honorary 

members e346     (F.    I.    Winslow) 

letter   459 

Sanitation    conference     004 

Sections   and   chapters,   number  of    ....n706 
Am.   Soo.  of  Mechanical  Engineers,    annual 

meeting    n789,   n909 

Railroad    Division   to   discuss  waste    .  .  .  .n663 

Snow    problem   discussed    e510.  n.^40 

Amer.  Surety  Bldg..  New  York,  extension    .•152 
Amer.   Wood  Preservers'  Assn.  to   establish 

service    bm-eau     ^ n295 

liridge  floor  construction,  crcosotcd,  to  be 

studied    nl078 

Anchoring    shaft    hangers,    etc.,    steel    sec- 
lions     for     n793 

Antioch.     Cal..     decision     against     town     In 

suit   over   brackish    water    d97 

Antioch    Collegft    needs    books    and    instru- 
ments   fA.   E.   Morgan)     .  .  .  .letter  530 
Angas,  Lieut.  W,  M,.   and  E.  M.   Bredln.  on 

crane   set   in    place  by   larger  crane.  .  .  .n*210 
Appleby  bill,   see  Motor  Vehicles.  Taxes 

ARCHES 

roncrete.,    07-ft.  built  in    one  month    .  ,n747 
Kfcentrie.    two   old    (W.   E.   Condon).... 
h'Her    •82« 
Grohied.    between    high    cohimn    and   low 

walls    fP.   Thompson)     •SIS 

Argentina,   internal  loan  for  sanitary  work 
proposed      nOn? 


Page 

Arkansas,   local   improvement  bonds  sold  at 

premium nl039 

Arkansas    Advancement    Soc.    organized    by 

A.   A.  E.  Chapter ul040 

Arkansas    River    dammed    by    single    large 

blast    (I.    E.   Houk)    nGOl 

Armament     Conference,     see     Disarmament 

Conference 
Armstrong,    J.    W..    on    loss    of    head    as    a 

criterion   for    washing   filters    •1060 

Army.     U.     S..     Corps     of     Engineers,     two 

veterans  on    (Col.  W.  G.  Atwood  and  F. 
G.   Chamberlain)     letter   784 

Over  emphasizing  of   ....t550,  e563    (J. 
Lansdale)    letter  909 

Patrick    Col.    M.    M.,    new    chief    of    air 

service    n^543 

Art    and   the    engineer    el73 

Ash-handling    plant,    railway     •SIO 

Ashley  C.  S.,  mayor  of  New  Bedford.  M^ss., 

22    terms    e469.    495 

Ashpit,     railway,     cleaned     by     steam     jets 

from    locomotives     *476 

ASPHALT 

Block    press,    new     n*506 

Developments  in  paving  practice n503 

Elastic  viscous  deformation  expressed  by 

formula      -c2 

Highways,    see    Highways.    Asphalt 

Kept  from  running  by  whitewash    h351 

Plant.    Philadelphia,    new     (H.    T,    Mac- 

farland)      •102 

Mixtures,   slate  dust   for    113 

ASSO.    GEN.    CONTRACTORS 

Changes   in   organization    n542 

Conference,  national n671.  d871 

Hollow    metal    doors,    etc.   decision   uson 

is    upheld     n544 

Meeting  to  be  held  in  Cleveland n504 

Program    nl038 

Nominations    for    1922     n956 

Associations.   Trade,    see  Trade  Associations 
Atchison,   Topeka   and   Sante  Fe,   see  Santa 

Fe  R.R. 
Atlanta,  Ga.,  watei    supply,  bids  for  filters 

and  clear  water  reservoir  invited    nl079 

Atlantic-HudFon    Assn..    see   Waterways....   n37 
Atlantic  City,  hotel  roof  collapse   ....^62, 
•271,     n294.     '323     ( E.     Godfrey)     letter 
418.   e.50.')    (F.  W.   Chappell)    letter  618 
Atlantic  City-New    York    hard    paved    route 
opened nt630 

AUSTR5VLL\ 

American    firm    gets   ccintract    n344 

Bridge,     large,     specif! cations*    issued.  ..  .n871 

Public   health    dept.    ci-eated    302 

Railways,    electrification     156 

Rails,    standard  sections  and   specifica- 
tions      '611 

Standard  gage    n705.   910 

Automobiles,    see   Motor   Vehicles 
Average  engineer,   issue  for,   Sept.  29 

Avery  Co.,   new  road  blade-grade    n'12 

Aviation,  see  Aeronautics 


B.  Welchii.  see  Water  Treatment.   Tests 

Backfilling,    see    Excavation 

Bailey,   C.   C.    on   locomotive  track  scale  ehowB 
load    on    each    wheel     'SOS 

Ballict.   L.,   on   heating  rivets   with   gas.  .el.   2i 

Balloons,   see  Aeronautics 

Baltimore,   garbage  disposal,  temporary  and 

permanent    methods     C94 

Sew  ,ge      works.      enlarg(*ment       (C.      B. 

Reefer) e634.      654       (see      also 

page  50) 

Nine       years*       operation        (T.        C. 
Schaetzle)     o48.    •50.    97 

Baltimore,     water    supply,     filters,     loss    of 
head   as   a  criterion    for   washing    (J.   W, 

Armstrong)     *^2oft 

Zoning  commission   appointed    n339 

Bamboo  reinforced  concrete  piles  lor  bridge 
foundations.     China     "3 

Bank,    world    reserve    e759.    757 

Bank,   world.  F.   A,  Vanderlip  on    n878 

Barge  Canal.    N.   Y.   State,   see  Canals 

Barrett   dam.  see  Dams 

Bascule  bridges,   see   Bridges.   Bascule 

Bass.   Prof.   P..  on  training  engineer  for  in- 
dustrial and  social  service    079 

Bathing   waters,   public,   sanitation   of    .  .  .  .a908 

Beach,    bathing,    how    can    coral    strand   bo 
used?    (W.  Cryder) letter  400 

BEA9IS 

Concrete : 

Diagram    for    T-bcnm     permits    direct 
designing   and  checking   (A.  V.  Ear- 

pov  and   V.  T.   Oivotovsky)     •520 

F.nJi    tbronch    ni'-ti-g   of   «*leel     (H.    H. 

Braun) letter  •827 

Trestles,     timbers,     she.iring     sirceBCS    Id 

atringcf;     (A.     M      Van     Auken) 

letter  119.  (G.  E.  Strehan)  letter  •419 

Unstayed,  diagram  for  capacity  of •512 

WnodcTi     computing  shear  in    (E.  E.  Bel- 
linger)   letter  335 

Joint  Plato  lor •. n*68n 


•Illustrated  ;  c  editorials ;  h,  hints ;  n,  news  notes ;  a,  abstracts 
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Patre 

Beck.  J.  M..  address  on  "Mecbanizttion  of 
society"   e430 

Beetle,    powder-post,    see   Timber 

Beke.  J.,  on  stresses  in  eyebar  heads 

eS19.  •■.;.i4.  4.'i8.    (J.  M.  Pans)   letter  621. 
iC.  L.  Chnstensen)   letter  8fio 

Belle  Isle  Brid?e.   eec  Detroit 

Belmont  Park  racetrack,   bandstand  jacked 
up    for   enlargement    (E.    Robinson) "SIS 

Belt  conveyor,  i^ee  Conveyor 

Bennett.  C.  J.,  review  of  "Highway  Enerineer- 
ine"   110 

Best.   B.   G..    on    lowering  mine   locomotive 
throueb   shaft    n'910 

Bethlehem   Steel   Co.  cuts  prices n42. 

e48.    nS6.    (Chemons   Iron    *    Steel   Co.) 
letter  250.   (P.  O.  Lewis)   letter  333 

Bids  wanted  on  biff  jobs   .  . .  n917.  n960.   1004. 
nl043.    nl082 

Bie    Creek    hydro-electric    plant,     penstoek 
bursts  durinp  test      .  .  .nSOl.  e634.  840.  e7.^8 

BiF  Wichita  River  dam.  contract   awarded.  .n914 

Bieelow  Boulevard  slide,  see  P*ill9bur(rh 

Biltmore  Clubhovise.    Rye.  N.  Y..   labor  dis- 
pute  n547.   correction  niiSH 

Biltmore  Hotel.  Providence  B.  I.  labor  dis- 
pute   n688 

BirminETham,    Enir..    sewage    sludge,    power 
(ras  from 837 

Bilulithic  patent?    status  of   e963.  969 

Blasting-,  sec  Dynamite 

Blocks,   concrete,    surfacing    n662 

Blue   River.   Kansas   City,    see  Kansas  City 

Boiler  as  reservoir  when  steam,  shovels  tise 

air nl20 

Scale-proof  locomotive  crane n*466 

Bolivia   retains  F.  Lavis  to  advise  on  new 
railway   nl66 

Bolt   puller  used  in  renewing  Lucin   trestle 
deck   n«787 

Bolts      through      concrete     beam,      bearing 

strength    tested    (P.    C.    Sharrow) 

•413.  correction  454 

BONDS 

Market  improved    e923.  n9ei 

Premiums,  see  Contractors 

Public,  sales  in  September  heavy Ii630 

In  July  and  Aurust    n54f5 

In   Sept.   and  Oct..    1921    n795 

In    1921    e.\ceed   $1,000.000.000 el043 

Bookkeeping   for   engineers    (A.   I/.   Muller- 

grcn)     .•885 

Books,    copyright    dates    in    catalogs    tirged 

(Prof.  T.  0.  Mead)    letter  114 

Books,   scientiflc.   catalognc   of    117 

BOOKS 

"Activities  of  the  Bureau  of  Yards  and 

Docks."  D.  S.  N.,  book  review 989 

"American    Railroad    Problem"     (Scharf- 

man)     990 

"Analysis  of   Electric   Railway  Problem" 

(Wilcox)     457 

"Bibliotheca  Chemico-Mathematica"    . .'. .    117 
"Case  Hardening  of  Steel"    (Brearley)    . .    118 

"Centrifugal   Pumps"    (Cameron)     658 

"Collection     and    Dispos-il    of    Municipal 

Refuse"  (Bering) 115.  correction 

458 

"Columns"    (Salmon)    822 

"Concrete.  Manufacture  and  Use" 117 

"Concrete  Designer's  Manual"    (Bool   and 

Whitney)     _  ,  .  .    288 

"Concrete  Railway  Sleepers"   (Royal-oaw- 

son)      824 

"Concrete   Work"    (Hatt    and    Voss    ....    658 
"Diversion    of   Water    from    Great    Lakes 

.ind   Niagara   River" 288 

"E<onomic  Development  of  U.   S."    (Ltp- 

pincott)     457 

"Economics  of  Bridgework"    (W-iddell)  .  .    28(5 
"Efficiency     of     Pumps     and     Ejectors" 

(Bowden-Smith)     287 

"Engineer.    The"     (Hammond)     289 

"Engineering  Index,   1920"    «.  . .  .    458 

"FestigkeitseigenBchaften,"    etc..    of    con- 
struction   materials     (Bach    and    Baa- 

mann)     116 

"Financial    Engineering"    ((5oldman) 

letters    hv     O.     B.     Goldman     and     H. 
Barker.    114 
"Olopsary    of    Terms    in    Use    on    Punjab 

Canals    (Nicholson)     115 

"Oovcmment  Control  of  Industry  During 

War"     (Bakcri     467 

"flraphic  Production  Control"    (Knoeppel)    6.t« 
"Highway    Engineering"     (Chalbum).    re- 
view fiv  C    J    Bennett    116 

"CrapliK-.il     Methods    for    Schools."    etc. 

(Marshall  I,    book   review    990 

"Material    Handling    Cyclopedia    (Wright. 

Little   and    Augur)     824 

"Notes  on   Irrigation."   etc.    (Strange)    .  .    458 
Puhjlc   Health    Surveys"    (Horwoodl        .    989 
"Reinforced  Concrete  Design"    (Faber)     ..117 
"R<sullB    of    Chemical     and    Bacteriologi- 
cal   Examinations    of    London    Waters" 

(Houflon),  book   review    900 

"Roadway    and    Track"    (RcnchI     287 

"Sanitary    Entomology"     (Pierce)     658 

"Slory  of   English   Pllbric   Health"    (Mor- 

risl       823 

"'Studies  in  Cooling  of  Fresh  Concr<-te  In 

Frr-ezing    Weather"     (Yoshide)     824 

"Slildics    in    French    Forcstrj-"     (Woolsey)    658 
••T'«t«   on    Rnilwav  Bridges  in   Respect  of 

Impacl    Effcls"     •    287 

"TtiTmal  CondiKtivily  and   DIffuslvlty  of 
roncrclc"    (Carman    and    Nelson)     ,  .  .  .    824 

"This  Wr.rid  of  Ours"    (Ciirle)     H  ' 

"Unsolved  Riddle  of  Sor-inl  Justice"   (I>ea- 
cock)     "-■- 


Pasc 

"Waste    in    Industry"    823 

"Who's  Who  in  Engineering"    Ooa 

Boom,   goose-neck,  for  crane n*709 

Borers,  marine,  see  Teredos 

Boring,  see  Tunnels 

BOSTON 

Bridge,    fire  damage    °?nT 

Engineers  against  licensing  law 104 

Garbage   disposal,    bids    invited    n8'^ 

Two     bids     n46o 

Citv  advised  to  accept  offer    v    oXi 

Molasses  tank  failure e346.  373 

"Bowls,"  see  Stadiums 

Brackett,  F    E.,  on  teld  methods  on  runinng'_ 


•519 

Bradford,  E,  S,.  on  unemployment  in  build-^ 
ing    trades     ■',■■.,•  '^ 

Bradstreet,    H,    N.    on   simplified    ipethod    ot 

plotting    traverses 160.     lE,    Low) 

letter  292 

On    triangulating   under   difficulties    ....   899 

Brass  goods  for  water-works,  standardiza- 
tion      •  •   668 

Braun.    H.    H.,    on    pile    holes    blasted    lor 

ocean    pier    h^l035 

On   open  pier  deck  to  resist  storms,  ,  .  .  *1035 

Braune.  Prof,  Q,  M,.  and  Jacob  Feld,  on 
large  apparatus  for  lateral  earth  pressure 
tests    ,•    31* 

Brazil  to  provide  water  storage  for  eemi- 
arid    states     — .  ■  O301 

Breakwaters,  see  Ports  and   harbors 

Bredin,  E,  M„  and  Lieut.  W  M,  Angas,  on 
crane   set  in  place  by  larger  crane    ,  ,  ,    n'ZlO 

Breakwaters  of  precast  concrete.  Lake  Bne'SBZ 

Breed     H,    E,.    on    cost    of   steel    in   concrete 

road     '139 

BRICK 

Buffalo   makers   indicted    n343 

Clay   products  research   begim    n87 

Conditions   in    industry    n314 

Freight  rates  as  deterrent  to  conetmction 
(T     C,    Powell    and    R,    P     Stoddard) 
letters  205.    (C,  F.  Loweth)   let- 
ter 460 
Increased    demand    equalizes    prices     .  .  .  .n753 

Kiln  tests,  latxiratory  car  for S95 

Outlook  improves    n507 

Pavement,  see  Hiphwa.vs.  Brick 

Price  decline  in  May    n41 

Production   in   1920    n343 

Production    increases    n586 

Brick  walls,  hollow,  to  bo  tested   190 

BRIDGES 

Action,  Swiss  study  of e965.  •983 

Australian,  large,  specifications  issued  .  .n871 
Bascule: 

Chicago  River,  put  in  service,  .•eoe.  nOnfi 

Failure,  at  Soo  n87n 

Overbalanced    bv    careless    handling.  .  ,    978 

Strauss  Co.  sues  Seattle n421 

Substructure  reconstruction,  sinking  of 

foundation    '188 

Twin   spans  for  Mystic  River,   Mass.    .n338 
Belle  Isle,  see  Detroit 

Boston,  flre  damage   n337 

Bridge  viewed  as  a  whole e965.    •983 

Cables,    wire,    questions    e841 

Camden,  see  Bridges.  Phila. -Camden 
Cantilever,     new,     Ohio     River,     begun 

•fiin    IC    S,  Davis)   letter  702 

Sydney.   Australia    d642 

Chicago: 

Bascule,  put  in  service •604.  n99H 

Drawbridges     817 

Collision,  resistance  to   .  .  .e549.  e550.  n582 
Columbia  River.  Seattle,  see  Seattle 
Columbia   River  highway  toll  bridge  as- 
sured      n300 

Columbus.  Ohio.  two.  opened  for  traffic.  n423 
Concrete : 

Contract  held   illegal    n37 

Fairmont.   W,  Va„   three  250-ft.  spans 

(E.   H.   H.arder)     •472 

N.ashx-ille,    Tenn..    deterioration  ,.,  en24. 

•9.14,    (W.   J,   Watson)    letter   1072. 
Construction   joints   in  concrete  girders 

of  62  V,  -ft,   span    •.348 

Delaware,   toll,   abolished    n38 

Delaware,    loll,   alxilishcd    n38 

Camden 
Design,  long  span    (0.  Lindcnthal).  c839.  861 
Detroit     sec  Detroit 

Drawbridges,   Chicago    817 

"Econimiii-s   of   Bndge  Work"    (Waddell). 

review    by   C.    E     Fowler    286 

Eyebar     heads,     stresses     in      (J      Bekc) 

e219.    '231,   4:iH.    (J    M    Paris) 

letter  621    (C    L    C^irisleiisenl    letter  865 
Failures,   see  Failures    Engineering 

Floors,  concrete  rcpla<.-ed  by  wood 77.3 

Creosotcd,  to  be  studied    nl078 

Wooden,    safety    in    s<Tvice    c49 

Foundations,    bamboo-reinforced    comc.a.^* 

piles,   China    .32 

Franklin  County,  Ohio    contract  Illegal  .  .    n37 

Grand   Canyon,   completed    •312 

Gulf  Coast,  see  Louisville  &  Nashville  R  R, 
Highway: 

Fairmont,    W.     Va,,     concrete    arch     of 
three  250. ft,   spans    (E.  }I.  Harder),  ^472 

Fire  protection  studied    1071 

In-idenii.ile     (II      Ooldmark) let- 
ter  784.    e7,'in 
Rondniil   Creek,    Kingston     N,   Y,    flrsl 
N.   Y.   highway  suspension  bridge.  .n^421 
Howc-triiss     spans,     long,     being    replaced 

•452,    (J,  .T.acobs)   leltcr  579 

Hudson  River,   see  Hudson  River 
Impact,   see   Bridges.    R,allwnv 
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Iron.  pure,  in  early  American  bricj^e   (D. 

M.    Strickland)     819 

Long  span  design,  some  thoughts  on    (G. 

Lindenthal)     e839.    861 

Lj-nn.   Mass..  400-ft.  pile  bridge  built  in 

14   da.vs    n«339 

Mystic  River.  Mass..  to  have  twin  bascule 

spans n338 

Named  for  engineer n996 

Nashville.  Tenn,.  deterioration  .  .  .e934.  •934 
Niagara  River,  project  again  active  n422.  n832 
Ohio     River.     Cairo.    Ill,,     to    be    double 

tracked     n912 

New   cantilever  begun •613,    tC. 

S.   Davis)    letter   702 

Pend  Oreille  River.   Ore,,   planned nl077 

Philadelphia,   to  be  examined   noOl 

Philadelphia-Camden : 

Bidding,  close,  for  main  piers nl040 

Construction   siirveys  begun    n252 

Engineering  board,    permanent    n84 

New     Jersey     commission      authorizes 

bonds    n957 

Piers,  bi*  asked   n834 

Plans  taking   form    n788 

Pier  settled,   replaced  by  concrete  girders 

jacked  up   (W,  J.  Titus)    .  . .  ^ ^638 

Pittsburgh,   see   Pittsburgh 

Point    Bridge    report    recommends    immediate 

repairs      n668 

Pontoon  across  Hudson  proposed,  el73.  n207 
Pontoon.      Hudson      River,      preliminary 

Proposed    for    Seattle n502 

Portland- Vancouver  makes  big  profit.  . .  .n707 
Railway: 

American  and  European  standards  of  serv- 
ice and  construction  (P,  H,  Chen) 
...e49.  ^58.  correction  110  (B.  A. 
Marshall,  C.  E,  Fowler.  G.  H. 
Pegram,  B,  R,  Leffler  and  A,  W. 
Buel)  letters  290,  II,  F,  Stem  and 
A,  F,  Robinson)  letters  375  (J.  H. 
Ehlers)    letter  8«6 

Amer,  Ry,  Bridge  and  Building  Assn. 
meeting     n583 

Des  Moines  River  bridge.  A.  T.  &  S. 
F..  moved  to  new-  piers n83 

Howe-truss  spans,  long,  being  replaced 

(J.   jaicobs )    letter   579 
Impact.    Briti.sh   experiments,   book  re- 
view       287 

Tests   in    England.  ..  ,e6.35,    '642.    (P. 

L.  Pratley)    letter   1073. 
Loadings,  old  and  new  standards.  Swiss. ^242 
Ohio    River,    Cairo,    111.,    to    be   double 

tracked    n912 

Replacement,  quick   453 

Rondout  Creek,  see  Bridges.  Highway 

San  Francisco  Bay.   report  on 268 

Scioto  River.  Columbus,  Ohio,  opened.  .  .nl66 
Seattle.  Wash,.  Columbia  River  bridge,  city 

raises  funds   n427 

Shadesville.  Ohio,  may  be  deferred n681 

South  St,.  Philadelphia,  reconstruction  to 

hie  readvertised    n745 

St.  Johns  River.  Jacksonville,  Fla.,  opened 

nl66 

■     Strauss  Co,  sues  Seattle n421 

Suldbach.  Switzerland,  study  of.  ..e9«5.  •982 
Susitna     River.     Alaska,     description     of 

e90.  •SS 

Suspension    eight-cable,    for   Detroit    .  .  ,  ,  ••524 
Williamsburg,    N.  Y.  City,   Cables   well 

preserved    e924.  939 

Wire  cabbie  questions e841 

Swing,  operated  by  gasoline  engine n79.3 

Svdney.  Australia,  cantilever n542 

Toll,   Delaware,   abolished n38 

Traffic  loads  (C,  S,  Davis)    letter  702 

Williamsburg.  N.  Y.  City,  cables  well  pre- 
served   c924.  939 

Construction  joints  in  concrete  girders 
,  ,  ,  '348,  (W  S.  Tait  and  M.  Thomp- 
son)  letters  620 

Wire  cable  questions    e841 

Yellow  River,  China,  bids  on u<»57 

Briggs  W.   C.   on    tunneling   in    deep  loose- 
ground  subw,aj-  section   ,  ,  •fi7fi,   (C,  Prelini 
and    W,    C,    Briggs)     letters    867.     (J. 
F,     Foiiby)     letter     1033 
British  highways,  etc,   see  Great  Britain 
British  Columbia  highways,   winter  work    .  .n712 
Britt,  G,  T,,  on  moving  part  of  church,  ,  ,  ,^691 
Brockton,     M.ass,,     sewage     pumping     plant, 
open  vs.  closed  impellers   (H,  S,  Crocker) 

854 

Brockway.   W,  C..   on   elimination   of  water 

tastes,  Marquette.   Mich ^72 

Bronze,    managanese,    for  valve   stems    (W, 

R,  Conard)    575.  Correction  621 

Brooklyn,   see  New  York.  City 

Brown,    C.    F,.    on   drainage    reclamation    of 

alkaline  irrigated  lands 772 

Brown,    N.    A.,    on    sludge    disposal    at    Ro- 
chester sewage  disposal  plant a781 

Bucket,    five-ton     PITS? 

Bucket  loader  rigged  as  crane "  15's 

Budget,    Federal     e963 

Provides  for  engineering  work D1036 

BUFFALO.  N.  Y. 

Brick   makers   indicated    "21',' 

EnginM'rs  and  other  in  conference n664 

Garbage  feeding,  city  lakes  over   nfi27 

Material   dealers  Indicted    .:■  ,n427 

Niagara  River  bridge  project  again  active 

n422,  n832 

Ohio  Basin,  concrete  river  wall  poured  In- 
side large  steel  forms •716 

Open  shop  for  builders   (F    N,  Farrar) .  . 

letter    248 

Water  fliters,   city  votes  for    ,  , .  .nl67,  n880 

abstracts 
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BUILDERS      (see     also     CONSTRUCTION. 
BUILDINGS) 

British  who  employ  ex-sei^ice  men  to  gel 

contracts     iil.'iii 

Natl.  Assn.  of  Builders'  Exchanges,   code 

of  ethics   .  .  .  .ei.    ("Subscriber")    letter  204 

New  York  City  ask  wage  cut   n88 

Or  engineers  to  supervise  work.  .  .  .e923. 

•954.     (G.     S.     Williams     and    P.     O. 

Lewis)    letters  1073, 
Building,   see  Construction 
Building  Trades  Employers'  Assn.  meeting.  .n9'iC> 

BUILDINGS 

Cement,    bulk,    for  buildings e30.3.    324 

Chicago  Federal  Reserve  Bank,  structural 

features    '180 

Cities,   buildings   in    1914-20    n3»l 

Code.    Pennsylvania,    planned   again    ....    n81 


cal 


•76.1 


Plant   layout   for  limited  room 

Mai-kgxaf )     *32.") 

Poured  in  one  operation.  Germany   ..."201 

Structural   steel   top  story    •229 

Extension    of    tall    steel    building.    New 

York    City     •l-'i;- 

Ploors.    safety  in   service    e49 

Inspection,   city  and  private    (F.  P.  Cad- 

wright)     '195.    e219 

Metal    lumber     n*341 

Mill   construction,    fire  tests  of  new   post 

cap    (G.  B,  Muldaur)    '972 

Newspaper,  special  structural  design   ....  •412 
Reconstruction    of    Washington    Bldg,.    N. 

Y.  City    (T.  K,  Thomson)    •774 

Steel   houses   built   by   InternatI   Housing 

Corp n87 

Steel  top  story  on  concrete  building.  ...  •229 
Bulkhead   construction,    watei^ront.   Chicago 

and  Milwaukee ^614.  Correction  947 

Bulletin  board  posts  public  on  work  progress 

'690 

BUREAU    OF    PUB.    ROADS 

Engineers    to    meet    n872 

Public    Eoails    discontinued nl079 

Research    program    begun     n789 

Study     of     gravel     and     sand-clay     road 

economies    e303 

Surplus     equipment     charges     denied    by 

Mac  Donald    n295 

BtJRE.'VU   OF   STANDARDS 

Asks   8175,000    for   structural    study.  .  .nlO.39 
Housing  materials.  Bureau  to  study   ....    nS.'S 

Publishes  data  on  impact    e965 

Tests: 

Duralmin     309 

Hollow  brick  walls   190 

Machine,    large,    calibrated    273 

Soil  corrosion  of  iron   and  steel  pipe..n833 

Steel,    medium-carbon    194 

Wind  tunnel   nl25 

Burr.    Prof.    W.    H,.    on    liberal    courses    as 
prerequisite    for   engineering,    editorials. 

letters,  etc e2.  n3.5,  e47.  6.5,  a.>t>. 

248,    332     376,    ,536.    .578,    949 
Bus  companies,  see  Motor  Vehicles 

BUSINESS 

Business  men   or  statesmen    e.594 

Business    papers,    what    they   can    do    to 
speed   business   revival,    by  J.   H.    Mc- 

Graw     740 

Chiefs  confer  with  Commerce  Dept.  heads 

n258 

Conference,    biggest     e674 

Depression    and    recovery,    British   view..n831 
Disarmament  conference  and  business  .  .  .efl24 

Industry,    leadership    in    e839 

Revival    e593.    n794 

Rcviv.Tl    seen    in    Federal    Reserve    Board 

report     n794 

Survev,    monthly    SRS 

Tax  relief  as  business  stimulant    cSOO 

Trend    ...n752.   n794,  n83R,   n877,  n917, 

n961 ,    nlOO.5.    nl043,    nl08.! 

Business  Paper  Editors,   conference    n707 

Butler.    M.,    on    air    compressor    driven    by 

tnick    motor    h*.33t> 

ButUr    County,    Ohio,    injunction   holds    up 

road  job   n30n 

Bulterfleld,  E,  E  ,  and  P.  H.  Shepheard.  on 
dirt  roads  treated  with  steam   ashes  and 

cold    road    oil     477    e.510    (O.    F 

Weisgerber)   letter  661 


\ 


Cable  pull   for  road   grading n 

Cable  reel,  electric,   self-winding   n 

Cable,    wire,    questions 

Cableway,    aerial    supplanted   by   stone   car- 
riers      

Autiimatic,   single-rope,  for  handling  ma- 
terials      

Cabot.  P..  on  engineer  a  failure  as  manaeer 

.  ,e674,  a692,   (R.  L.  Sackett)  letter  8:(i. 

(C.  E,  Muhfi)   letter  867.    (C.  E.  Dravcr) 

letter  0.50 

CaisHtm  sinking  in  Mexico   (T.  Hind) 

Calaveras    Dam    to   be   raised 


•426 
•703 

e841 


CALIFORNIA 

City    planning,    short    courses    In 

County     engineer    act     held     unconstitu 

tioral      

Highways,   see  Highways,  California. 
Irricatlon   bonds,    market    improvefl    ,  .  .  , 


316 
n789 


Metal  Trades  wage  cut 


Page 
Power   administrator's  office   abolished.,.  n82 

Motor   carriers  do   large  business *322 

Public    works    department nl66.    nl07t) 

Water  commission  has  new  head,  moves 

to    Sacramento    nl076 

Water  power,   campaign  for n294 

Tabulated     15(; 

Water  resources  board  begins  inventory. nl077 

California,   Gulf   of.    see   Gulf  of  California. 

California    University,    stadium    planned.  .  .         8 
Campaign   nets    million   dollars nl040 

Calumet    Harbor,    see    Chicago. 

Camden.  N.  J.,  plan  commission  created.  .  .n668 

Cammen,  L.,  on  centrifugal  casting  of  con- 
crete   .shapes    •36fi 

Campbell.  J.  L.,  on  engineering  education.  .    240 

Camps,    hot    water    supplied   by   homemade 
device     h'30e 

CANADA 

Freight    rates,    no    reduction    now n543 

Labor,    wages  lower    n588 

Niagara  power,   see  Queenston-Chippawa. 

Railways,     light     'SOO 

Railways,    rates    cut     nOlii 

Unemployment,        construction       relieves 

stress     n631 

Canal    Zone,    labor   policy,    changes   recom- 
mended     n627,   n705 

CANALS 

Cape  Cod.   Government  may  buy nl078 

Chma,    improvement   studies  completed.  .n463 
Crawfish   borers   in   bank    elimination    of 

(F.    M.    Nash) '887 

Chesapeake    and    Delaware,     enlargement 

begun     •232 

Chippawa    power,    sliding    form    for    lin- 
ing         •20 

Irrigation,  see  Irrigation,  Canals. 

Lining,   sliding   form    for    '20 

New  York  State  Barge,  Ford  to   operate 

barges    on    n254 

Ohio  River-Lake  Erie,   opposed  by  Army 

engineers     n626 

Panama,  see  Panama. 
Punjab,     glossary     of    terms     (book    re- 
view)          11.5 

Suez,  see  Suez. 
C.innon.  W.  B.,  on  mixer  mounted  on  truck 

chassis    h^34 

On    portable    water    tank     for    concrete 

paving    h^l20 

Canton.  China,  city  planning  proposed....  S94 
Cape  Cod  Canal.  Government  may  buy.  .  ,nl078 
Capen.  C,  H.,  Jr..  on  testing  and  calculating 

aliominum   sulphate   solutions    •574 

Cappelen.  P.  W.,  Minneapolis  bridge  named 

for    n99B 

Car,    batch    box,    improved n^9ir> 

Cars,   see  Railways,  Cars:   also  Freight. 
Carter.    C,    E..    on    repairing    wind-indented 

standpipe.  .  .  .'eoi.    (E.  N.  Pales)   letter  •9.-,(i 
Cartwright.   P.   B..   on   housing  regulations,  "rd.s 
On    municipal    and    private    building    in- 
spection     , •19.5,    e219 

Catskill     aqueduct,     see    New     York    City. 

Water  supply. 
Cattle   guard   saves  time   on   track  hauling 

job    h^on.5 

Cedar  Rapids,  Iowa,  water  works  plan,  ,  .  1.ST 
CEJIENT 

And    aggregates,    business    in el32, 

nl71,     IE.    G.    Sutton)     letter    500 
Atmosphc.-ic      conditions     hasten      initial 

set   (C.  L.  Jenken    700),    (E.  L. 

Conwcll)    letter   865 

Bulk,    for    buildings e303.    .324 

California    Highway  Commission   receives 

„  bids     n631 

Cmcinnati    dealers    indicted    n630 

Duty   on.    House   fixes    n41 

Firms   sued   in   equity    n751 

Manufacturers'      association,      civil     suit 

against    n40.    e47 

Output   in  various  months,  ,n342,   n546, 

n710.  n876 
Output  in  1920  highest  on  record.  ..  .ne30 
Plant,  state,  held  legal  in  South  Dakot.i.  154 
PortLand     chemical     .-inalysis.     intei-preta- 

tiun  of   (J.  C.  Witt)    650 

First    mill    in     Straits    Settlements    is 

American-built     •29 

Portland  Cement  Assn.  engineers  meet.  .nRfi7 

Prices    n86.   n259.  n507,  n540.  nOlli 

Quick    hardening,    developed    by    French 

(E,   C.   Eckel) 500,    (P.   H.   Bates) 

letter  742 
Sack    shacker.    homemade,    eaves   cement 

n*1075 
Cement    gun.    repair   of   concrete   pavement 

with    gunite    unsuccessful 682 

Used     in     building     flumes.     King     Hill 

project    (W.  Ward)    e923,    •926.   'lOll 

Used  in  lining  tunnel    (W.  D.  Shannon),    •ll 
Cement    stucco  covering   for   small    railway 

buildings    "852 

Census  in  1935  advocated  by  Hoover.  ,,  .el04.5 
Census.    tralTic.    see   Highways.    Tramc,    and 

Cities.     Traffic. 
Centrifugal     machine    casts    solid    concrete 

shapes    (L.    Cammen)     •368 

Chadwick.  H.  M,.  on  new  curtain  wall  drop 

for   irrigation    can.als    •179 

Chain-testing    machine,    l.irge.    calibrated.,    273 
Chambers.    R.    H..    on    foundation    problems 
in    erecting   Standard    Oil    Building.    New 

York    •7."52 

Channels,    open.*  effect    of    curvature   upon 

floor    (H.   P.  Eddy)    510 

Chautauqua    Co..    N.    Y..    $1,000,000    bond 
issue    authorized    nl040 
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Chemical   device,   dry-feed,   new   Wallace   & 

Tiernan    tiS.5 

Chemist  successor  to  alchemist    e40!» 

Chemistry,   colloidal,    and  sewage 14ii 

Chen.    P.    H,.    on    American    and    European 

railway    bridge    construction.  .e49,     •SS. 

correction.    110.     (R.    A.   Marshall.   C,    E. 

Fowler,  6.  H.  Pegram.  B.  R.  LefHer  and 

A.    W.    Buel)    letters    290,    (I.    F.    Stern 

and   A,    F,    Robinson)    letters   375,    (J. 

H.  Ehleis)   letter  866 
Chesapeake  &  Delaware  Canal,  enlargement 

begun     •2.32 

Chestei-.  Pa,,  bridge  collap.ie. ,  .n462,  e469, 

IE.   Piercy)    letter  618 
Chezy   formula,   see  Hydraulics. 

CraCAGO 

Bridges,  bascule,  put  In  service •604,  nOOO 

City    drawbridges    817 

Rush  St.  swing  bridge  removed nl23 

Building  industry,  outside  contractors  re- 
ceived     n427.    n830.    n876.    n9Sl 

Carpenters,  eity  practically  open  shop.nl043 

Situation   still  unsettled    n540 

Restrictions,    labor.    City    to    rid    itself 

of     n876 

Calumet    Harbor    planned    n308 

City   permitted   to    reclaim    lake   front,  ,  ,n423 
Civil   service  employee  restored   after  13 

„  years     , nl078 

Elevated    railway    raised    •448 

Federal    Reserve     Bank    builduig.     struc- 
tural   features    •ISO 

Labor  chiefs  indicted    ii58S 

Mail  terminal,  structural  design, .  .'lOlO, 

(see  also   •1058), 
Union   station,   new,   center  of  attractive 

group     •894 

Waterfront    bulkhead    construction 

•614,  correction  947 

Zone   commission n294,    n707 

Chic.   Burlington    &   Quincy  E.E.,   ash-han- 
dling   plant    at    Denver •SIO 

Chic,  Rock  Island  and  Pacific  R.R.,  tenta- 
tive  valuation   reported    n791 

Chicago    Sanitary    District    to    have   expert 

commission     n706 

Chile  halts   public   works nl076 

Chile,   railway  electrification    976 

Chimneys,    brick,    felled    by    dynamiting   at 

base    (H.  B.   Hommon)    '370 

Concrete,    short    cut    design    of    (W.    W. 

Christie)    •512.    (J.  T.  N. 

Hoyt)    letter  887 
China,     canal     improvement     studies    com- 
pleted      n  463 

Chinese    question    a,   business    matter e874 

Chivvis,  T.,  on  waterworks  exhibit.  St.  Louis 

•1080 
Chloride  of  zinc,  .see  Wood  Preservation. 
Chlorine  and  Chlorination.  see  Water  Supply, 

also    Sewage    Treatment, 
Chlorine  gas  made  at  point  of  use   (C.  W. 

March )     n  I H 

Chlorine  gas  cylinders.  Keeping  tr.-ick  of.. '1051 
Christie.    W.    W,.    on    short    cut    design    of 

concrete  chimneys ^512,    (J,   T.  N 

Hoyt)    letter  867 
Church,   stone,   part  moved    (G,  T.  Britt)  .    •801 
Cincinnati.  Ohio,   belt-line  rapid-transit  rail- 
way   (P.   L.   Raschig)     ^20 1 

Canal  boulevard  bond   issue  defeated . . .  n300 

M.aterials    firms    indicted n630 

Planning    commission    to   choose  expert.   n36 

Planning  studies  to  be  made n378 

Cincinnati    University,    recent    developments 

(E.   J.   M.)     277 

ci'nES 

.Administration   by    amateurs  or  exi)erts.e489 

Amer.  Civic  Assn.  meeting n338 

Amer.  Soc.  of  Munic.  Improvements  con- 
vention   prot-ram    n620 

Aslil.        r     s      1,1  lyor    of   New   Bedford. 

Ml  "    '    '   "      e489.    495 

Bond    I      I.       I.  :     ,U;\.   Kansas  City.   Mo..n950 

„  I'll'  ii'l     "  ii'linma    City    n95« 

Bond   ,,.ili,   ri,,iil    total   $00,890,970.  ..  .n877 
Bonds.     Dallas.     Tex.,     holds     bonds    for 

premium     bid     nl038 

Building    code    revision,    Indianapolis,  , ,    5(>8 

Building    in    1914-30 n301 

Building    in     n358 

Building  inspection,  city  and  private   (P, 

P,  Cartwright)    •195    e219 

Camden,  N,  J.,   plan  commission  ereated.n668 

Canton,    China,    planning    proposed 694 

City   Managers'   Assn.   meeting.  ..  .n338.   n871 
Ci\nl   service  employee.  Chicago,  restored 

after  1 3  years nl078 

Commission    government,    court    decision 

„  on     n542 

St.  Paul.  Minn,,  to  vole  on  abandoning  782 
Commissioner-manager    plan.    Kalamazoo 

to   retain    n625 

Lockport.    N.    Y..    rejects n860 

New   London,    in   effect    n604 

Classification  an  issue  in  appeal  for  road 

funds    n542 

Cleveland.    Ohio,    adopts   manager   plan 
„  „        „           ,                                    n7in.  o708 
Dallas,   Tex.,   city  hold  bonds   for   prem- 
ium  bido    nl030 

Dallas.     Tex.,     Industrial    district,     work 

begun     n832 

Dallas,    Tex..    Industrial    district.    Santa   Pc 

BR.    plans   extensions    nl039 

Dallas.    Tex,,    city    investigates    delay    in 
building    Fort    Worth    sewage    disposal 

plant    nl040 

•Engineering  problems,  transportation,  etc. 

(Prof,  A.   H.  Blanchard  and  others) .  ,a77H 
Engineers,  city  engineers  In   name  only. 01008 


•Illustrated  ;  e  editorials  ;  h,  hints ;  n,  news  notes ;  a,  abstracts 
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Pase 

Engineers,   two,  elected  to  Paducah.   Kj'.. 
commissioa    101i> 

Engineers,    standard    specifications    help- 
ful  to    ^2j> 

Flint.  Mich.,  freight  belt-line  plan nDOd 

Garbage  and  refuse  disposal,  see  Garbage. 

Graham.  Tex.,  to  extend  water  and  sewer 
faeiUtiea    nl0:i8 

Growth,   railway  obstacles   to e633,  •846 

Horses,  fewer,   in  cities 247 

Housing,  see  Housing. 
.Indianapolis  plans  works  program no7,J 

Local   improvement   orders  based   on   ac- 
tual property  value    n667 

Mall  distribution.  London,  rapid *^Xii 

Manager,   practical  administration  under.  102o 

Manager     plan     adopted     by     Cleveland. 

Ohio     n791,  e798 

St.  Paul  to  vote  on  abandoning,  .  .  .  ^  ,    '^*- 

Mapping  from  the  air e.">93.  •590 

Mayor-and-counci]   plan  again   in  Lowell, 
Mass A-  ■  •  -^ ^"^^ 

Municipal   ownership,   Jersey  City  favors 

city-owned  gas  works    no  J  J 

Paterson  votes  to  acquire  water  works. 

n832 
Toronto  takes  street  railways 611 

New    London.    Conn.,    commission-mana- 
ger plan  in  effect n664 

Natl.   Munic.  League  meeting nJJ8 

Planning: 

Canton,  China,  proposed   o94 

Cincinnati    commission    to    choose    ex- 
pert        n3B 

Cincinnati,  studies  to  be  made n3j8 

City   traffic    analyzed   by   diagram    (G. 

H.  Herrold)    letter  'SS 

Indianapolis  commission  appointed ...  .n338 
Linear  city  in  theory  and  practice. ,  ,3fi7 
Progress  in  U.  S.    (J.  L.  Crane.  Jr.)..    R'Z6 

St.  Paul.  Minn.,  projects ,' , 

Regional  surveys  and  city  planning...  301 
Short  courses  in  California    316 

Population  density   as   basis   for  housing 
regulations   (F.  B.  Cartwright)    "SIS 

Public  utility  properties,  court  gives  Los 
Angeles  right  to  take 452 

Railway  obstacles  to  city  growth...... 

€633,    •646 

Residences  follow  street  car  lines 483 

San  Antonio,  Tex.,  all  construction  work 
under  city  engineer    755 

Sewers,   see  Sewers. 

St.  Paul.   Minn.,   to   vote   on   abondomng 

commission  plan    78- 

Streets:  „      „ 

Asphalt     plant,    Phila.,     new     (H.    T. 

M.^cfa^lanrt)      *103 

Cleaning.    Phila..    full   municipal   serv- 
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653 
plea 
n379 


City    reverts    to    asphalt    filler    for    brick 

pavement    (F.  R.  Williams) 
Public    Square   station,   mayor 

for  rehearing    

Certiflcato  denied.   ^3.;  ,:,„,; -gag, -nsOS 

Authorized  by  I.  C.  C..___^^^     .^^^^^     ,^^„^ 

Club  house,  fanciful  design    (W.  1?    Lejvis) 
el73      •191.     la    Cincinnall    tngi- 

nccV  and  W.   E.   Kolfe) '^"''"^„??S 

Coal  cars,  reduced  demand  for   ni.i~ 

Coal  strike,  British,  see  L;lbor.  Strikes 
Coaling  barge  combines  dragline  bucket  and 

conveyor     o^^ 

Coast  and  Geodetic  Survey  wants  computers 

Coe.  T.  H..  on  determining  wages  of  build- 
ing   trade    mc(hani<s    .......  nl083 

Cofferdams   for  Dnieper  River.   Russia,   im- 
provement   (S.   N.  Pctrenko)    ..........  '943 

Sheet-pile,    built    jn    28-lt.    tide     (H    E. 

Huestic)     8O5 

Cold  weather  re<'ord3 ,«5I 

Coliseum,  Los  Angeles,  planned "  V2n 

Colloidal  eliemistry  and  sewage    v. '  '  ' 

Colloids  removal  from  sewage   (W.  S.  Coul- 

ter)    5'1 

Colleges,  see  Education:   also  Universities. 
Collins.  A.  L..  on  new  use  of  pitot  tube  m 
testing  pumps 


n398 


•616 


Cleaning  officials  meet  in  Chicago.  ..  .n395 
Concrete  blocks  mark  cross  walks    (J. 

S.    Sheehy)     ^203 

Contour  map  of   intersection ^932 

Dallas.  Tex.,  removes  railway  tracks... 

€833.  •646 
Intersections,  irregular,  tables  for  com- 
puting  (R.  D.  Gladding)    'SIS 

One-way     traffic     on    Broadway,     New 

York,    ends    n505 

Paving  Conference   n704 

Cleaning.     Phila..     by     contract     ends 

Dec.   31    nl23 

Signs.    San  Francisco,  new •80.> 

Traffic   control,   engineering    el046 

TrafTic  control,  London    33.» 

Traflio.   Fifth  Ave.,   N.  T.  City,  signal 

towers,  design  selected    n^788 

Swift   Current.    Sask..    dismisses  city  en- 
gineer  and   chief   of  police e59.3 

Traffic   and    transportation    (Prof.    A.   H. 

Blanchard) .  .    778 

Control  regulations.  London    2.J0.  2.18 

Diagram    for    analyzing    (G.    H.    Her- 
rold)       letter  ••33 

Minneapolis  regulates  vehicles    n793 

St.    Louis.    Mo.,    suburban    and    rapid 

transit   plans    805 

Transit.  St    Louis  plans •in.i 

Transportation.    subwaj'S    (R.    Ridgway)..   778 
Subways,    negligible   vibration    efteits..      fill 
Water     commission,     Kansas    City,     Mo.. 

elected     ""•'■'« 

Water  supply,  see  Water  Supply. 

Water  works,  St.  Louis,  shares  in  exhibit 

or  city  activities   (T.  Chivvis) 'lOfifl 

Water  works  school  for  city  employees.  .nl040 
Zoning  and  living  conditions,   factors  af- 
fecting         '>■'"' 

B.iltimore  commission   appointed    . . .  .n3:!9 

Chicago   commission    n2n4,  n707 

Dallas    ordinance    urgc-d    to    stimulate 

building     nn23 

Dept.  of  Commerce  names  committee.. .n874 

Health  value    afl08 

New  York  City,  discussed  by  Am.  Soc. 

C.  E.  Section    nl077 

City  Miinagers'  Assn.  meeting   n,338 

City  P.irtng  Conference .  .  .  .  .  .  .n704 

Civil  Service  Examinations  ..384,  "''°-JX',~'if.Q„ 
Civil    Service,    to    appoint    production    cngi-  ^^ 

neer     , .•  •  ■  ■"'-■'" 

Civil    Service.    Chicago,    employee    restored 

after   13   years    "^9'? 

Clamshell  bucket,   new  ,■:.■•■, "-.'il' 

Clark    C.  C.    on  San  Antonio   flood 4ll._i 

Clark.  E.  E.,  resigns  from  I.  C.  C ,v,-    ,5o 

Claude el31.   158 

Clav  products,   in  1930    n343 

Reseanh    begun    •.••,•    """ 

Clemmer.   H.  P.,  on  new  device  lor  testmsr^ 

subgrft<le     •446 

Cleveland.   Ohio,    adopts  manager  plan .  ...  , 


Colorado,    floods,   rainfall  records  and  flood 
estimate     '''"' 

Colorado  highways,  see  Highways,  Colorado. 

Colorado-Wyoming  water  rights  case  to  be 
reargued    908 

Colorado  River  hearing  planned   ^A 

Commission.  Hoover  a  member "^"I? 

One  name  from  .sDUrce  to  mouth    ,5ni 

Power  development "  9  i 

Problem,   report   on    ol7 

Colorado  Soc.  of  Engineers  plans  building. ..n9.56 
Reports  belter   conditions    n918 

Columbia.  District  of.  see  Washington.  D.C. 

Columbia     Basin     Irrigation     Project,     dam 
site  drilling  starts   n83 

Columbia  River  bridge,   Seattle,   sec  Seattle. 

Columbia    River    highway    toll    bridge    as- 
sured     n300 

Columbia    River   power  development.    Uma- 
tilla Rapids    803 

Columbus.  Ohio,  flood-protection  work  near 

completion     n503 

Scioto  bridges,  two.  opened   n433 

conraiNS 

Building,  fire  resistance  as  shown  by  test 

(R.  E.  Wilson)    e90.    •106.   145 

Cap.     new,     for    mill    construction,     fire 

tests  of    (G.  B.  Muldaur)    •SOS 

"Columns,    a    Treatise"     (Salmon),    book 

review  by  F.   P.  Whitmer 822 

Fire  resistance  of  (G.  E.  Strehan) 

letter  292 
High  tension  in  exterior  concrete  columns 

•348.     (W.     S.     Tait     and     M. 

Thompson )     letters  620 

Supported   by  temporary   trusses    (E.   V. 

Smith) h^377 

Timber,  to  be  tested   n355 

New    tests    1075 

Colwell.    Lieut     A.    T.,    on    moving    COOft. 

wireless    tower    h4';0.    lorrection.    538 

Commerce  Chamber.  U.  S.,  see  Chamber  of 

Commerce. 
Commerce  Dept..  see  Dept.  of  Commerce. 
Commission,  offering,  a  form  of  l)nl>ei-y.  .el007 
Committee   on   Elimination    of    Waste.    En- 
gineering    Council,      reports     on     metal 

trades    n314 

Communism,  failure  in  Russia   e319 

Competition,   open.    Supreme  Court    decision 

on   elOOS.  nl043 

Compressed  air.  rules  for  work  in n913 

Compressor  and  hoist  combined n^743 

Compressor,  portable,  tractor-driven   ....n^lO03 

Computer,  improved  rapid   n"381.  n629 

Computers    wanted   by   Coast    and    Geodetic 
Sun-ey     n384 

(•(tXCRETE   (Material)  see  also  Ciiiurete  Reams, 
etc. 

Aggregates: 

And  i-enient.  business  in..  .el.T,:.  nl71, 

fE.   G.    Sutton)    letter   500. 
Gravel,    river,   unwashed   and  ungraded, 
makes    good    concrete     (J.    S.     Ken- 
nedy )     letter  418 

Large,  used  in  proportioning  and  mak- 
ing con.rele  on  Barrett  dam    (H.  N. 

Savagel     efi73,    •69.'i 

Light-weight  economical    in   building.  ..•765 
Sand,    excavated,    stored    on    buildmg 

site     h580 

Cement    and    aggregates,    business    in.  .  . 
el33.  nl71    (E.  G.  Sutton)    letter  500. 

Chuting   plants    •280 

Cold  weather  concreting,  see  Concreting. 

"Concrete'*    (bonk   review)    117 

Corrosion,  see  Concrete,  Reinforced. 
/    Flowability,  sec  Concrete.  Mixing. 
Forms : 

Centrifugal  canting  of  solid  shapes    (L. 

Cammen)      •sert 

Flal  slab,  for  floors.  l%.in.  plank  used 

(J.   E    Gur\Mn  I    •400 

Removed   from   '.'-in.  spaeo   h*663 

River    wall    poured    inside    large    steel 

forms     •716 

Sliding,    for  lining  ennal    '30 

Traveling,  cut  expense  in  pouring  sta- 
dium     •977 

Weight    for   filter   covering    determined 
from  models   (P.  Thom^mn)    h*131 
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Gasoline,  burning,   cleans  concrete h^703 

Highway,  see  Highways.  Concrete. 
Joint  Committee,  see  Joint  Committee. 
Lime  in.   more  knowledge  needed    (L.   G. 

Hall)      letter  334 

.^     Mixers    and    mixing;    see    also    Concrete, 
Proportioning: 
Batch  buckets  carried  on  flat  ears  used 

in  building  retaining  wall h^580 

Belt  conveyor  used  in  mixmg  and  plac- 
ing   (J.   Stearns)    h'430 

Cement   stocked   on    wheeled  platforms 

moving  with   mUxer    h34 

Central  plant  for  roads  (C.  S.  Hill) .  .  .    636 
"Concrete.      Manufacture      and      Use" 

(book  review )     117 

Concrete  hauled  three  miles  from  cen- 
tral plant    el74.   •176 

Flow-table,   use   of    (Prof.   G.   M.   Wil- 
liams)      letter  993 

Mixers   on   city    paving    work    charged 
by  batch-box  method    (T.  W.  Dieek- 

man)     h*830 

Mounted  on  truck  chassis  (W.  B.  Can- 
non)      h^34 

Paving  mixers,   poor  care  of    e964 

Portable     conveyor    fitted     to    central 

mixing  plant    ^267 

Practical    use    of    excess    sand    (R.    W. 

Crum)     e798.    •813 

-    Simple   loading  hopper   proportions  ag- 
gregates from  stock  pile h^743 

Specifying    proportions     e798 

Truckmi.\er     n*299 

Placmg.  belt  conveyor  used   (J.  Stearns). 

h*420 
Plant,  see  Concreting  plant. 
Porous,   for  well    strainers  and   casings.  .  •853 
Proportioning     (see    also    Concrete,    Mix- 
ing), 
Proportioning    and   making    on   Barrett 

dam    IH.  N.  Savagel e673.  •898 

Specifying    concrete  quality ...  68,   €91, 

IW.   A.   Slater!    letter  331. 
Strength:   rcsponsibilitj-  on  engineer  or 

contractor    e964.  n997 

Proportioning,      tests     at      Washington 

University     491 

Voids     in     mortar,     proportioning    by 

(Prof.  A.  N.  Talbot)    el33,  a^l47 

Quality,     specifying. .  .68,    €91.     (W.    A, 

Slater)    letter  331. 
Reinforced; 

Bamboo    reinforcement    for    piles    for 

bridge   foundations,  China    32 

Bars,  steel,   properties  to  be  tested. ..  .n789 
Corrosion     of     reinforcement      (L.      R. 
Ferguson) ..  .e26'.;.       '371.       n394, 
•323.   (E.  Godfrey)   letter  418.  e509. 
(F.  W,  Chappell)   letter  618. 

Design    (book  review) 117 

Diagrams,  book  review    288 

Corrosion.    Marlborough    Hotel,    Atlan- 
tic City.   N.  J.,   roof   failure.  .  .e362. 
n294.    •333.   letter  418,  e309,  letter 
618. 
Corrosion     (Nashville    bridge) ..  .e924. 

•934.    (W.  J.  Watson)    letter  1073. 
Corrosion   due  to  sea  water  or  electro- 

Ij-sis    ( W.  A.  Snow)    •528 

Corrosion     of     steel,     some     examples 
(Prof,     F.     P      McKibben) .  .  .e509. 
•.531    (N.  C.  Johnson)    letter  620. 
Failure,    another,    duo    to    poor    design 

(H.    Cantwell)     •860 

Set.    time  of.    studied  by  flow  table    (W. 

Davis)     30 

Ships,    see   Ships. 

Specifications.    Joint    Committee    to    dis- 
cuss     n874 

Strength,  see  Concrete.  Proportioning. 
Tests ; 

Abrasion    test,    new   laboratory    (C.   H. 

Scholer)     e469.    '488 

J      Proportioning,      at      Washington     Uni- 


!ity 


491 


Set.    time    of.    studied    by    flow    table 

(W.   Davis)    au 

Strength    at    increasing    intervals    after 

mixing    (Prof.  R.  C,   Durst)    773 

Strength    tests    on    pre-nii.\ed    concrete 
on    Detroit    street    railways    (W.    R. 

Dunham.    Jr.)     681 

Thermal  properties    (book  reviews)    ....    824 
Void    theory    revived    (Prof.    A.    N.    'Tal- 
bot)     el33.  a^l47 

Winter  <'oncreting.  see  Conen-ling. 
Concrete  beams,  see  Beams.  Concrete. 
Concrete  blocks,    mark   cross   walks    (J.    S. 

Sheehy)    '303 

Precast,   and  concrete  in  dam  coping   (D. 

C,  Pinston)    •.371 

Surfacing    h6U3 

Concrete  bridges,  see  Bridges. 

Concrete   building   plant    layout   for  limited 

room   (C.  A.  Markgraf )    •325 

Concrete  columns,  see  Columns. 

Concrete  floors,  see  Floors. 

Concrete  flumes,  see  Flumes. 

Concrete  girders,   see  Girders. 

Concrete    hou.ses.    German,    poured    in    one 

operation     •201 

Concrete   Institute,    sec   Amer.   Concrete  In- 
stitute. 
Concrete  piers,  see  Piers. 
Concrete  piles,  see  Piles, 
Concrete    shapes,    centrifugal     casting     (L. 

Cammen)     •300 

Concrete  sleepers  .and  ties    (hook  review)..    824 

Concrete  ships,  see  Ships    Coinrete, 

Concrete  warehouse.  550-ft,.  without  joints.  '17.1 

Concrete  weight  for  derrick    h^34 

Concrete  wireless  tower,  design  of   (K.  Shi- 

bata)     letter  205 

Concrete  work,   book  review    (158 
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River  wall  poured  inside  large  steel  forms 

Chutes,   keeping  clear    (G.  Goodwin)  ....  h:i3t) 
Concreting,  forms,  see  Concrete.  Purms. 
Plant,   chuting  plant  for  dam  laid  out  in 

miniature   <C.  W.  Garrison)    '2'Jl 

Layout    for   limited    room    (C.    A.   Marls- 

grat)     '-'i'l 

Material  handling  unique  in  gram  eleva- 
tor  construction    •974 

Mechanical    plant    reduces    gang    (H.    W. 

Yonts)      h*70:) 

Conduits,    electric,  explosions  in    645 

Coney  Island.  N.  T..  West  Coast  lumber  for 

n877 
Conference,      international,      on      economics 

urged    • ■  • •  •   61046 

Connecticut,    highways,    see    Highway.    Con- 
necticut. 
Connecticut,    stream  pollution   commission  .. 

n745.  e757 
Conrad.    W.    R..    on    manganese    bronze    for 

water-works   valve  stems 

.57.5.  correction  621. 
Consoer.     A.    W..    on    determining    highway 
grades  by  more  exact  methods •514 

CONSTRUCTION,  see  also  Construction,  Steel, 

Assoc.  Gen.  Contractors  plan  conferences. 


I 


n671 
British,    builders    who    employ    ex-serviee 

men   to   gret  contracts    nl3() 

Camps,   see  Camps. 

Cities,  building-  in n25H 

Comparison  of  various  years e220 

Conditions,    when   are  they  good? e389 

Contracts,    large.   let    nl004 

Cost    index    number.    Engineering    News 

Record's    

nl-37.  n3S2.  n587.  n670.  n750.  n9ia 

Costs,   ignorance  about    e549 

Course.  Univ.  of  Wisconsin    n378 

Credit,    easier,    needed    (F.    O.    Lewis)  .  .  . 

letter  ,133 

Data  collected  by  Commerce   Dept n911 

Dwelling  house,   increases  in   1931 n9t3'^ 

Eauipment   distributers   meet    n508 

Engineering    News  -  Record,    construction 

news,  how  presented    n837 

Gains     n2.")9 

Industry  waits  for  steady  prices n*87tJ 

Labor,    see  Labor.   Building. 

Masonry  vs.  Steel e934,  n*954 

Materials: 

British   prices    n314 

Buffalo  dealers  indicted    n437 

Cement,  steel  and  stone,  duty  fixed.  .  .    n41 

Cincinnati    firms    indicted    n630 

Dealers  sentenced    e879 

Handling,    automatic   single-rope   cable- 
way     '67 

Iron   and  steel  reduced  in  price n343 

Manufacture,      engineers      and      others 

should   learn  processes    e389 

Manufacturers,    case   against    nl004 

■'Material     H  ai  n  d  1  i  n  g     Equipment" 

(Wright.  Little  and   Augur)    834 

Materials   in    New   York,    and   railroad 

strike      n711 

Metallic    (book  review)    IIQ 

Missouri  seeks  to  dissolve   "trusts".  .  .nl27 

Monthly  prices    n43 

Prices   and   unemployment    er>51 

Prices   lower  in   August    n508 

Production   and  stocks    n960 

Steel,   Bethlehem  Co.  reduces  prices.  .  .    n43 
Tests,     hardness    testing    device,     prize 

offered      15 

New  York  City,   survey  made n83fl 

New  York  State u42.  nl71,  690 

November.    1921     e879 

Open  shop  in  Buffalo   (P.  N.  Farrar)  .... 

letter  248 

Operation   at  60  %   capacity    e429 

Pine  pile  prices    nS"7 

Prices.    Engineering   News-Record's    .,..n877 
Prices,    steady,    waited    for    by    construc- 
tion      n*870 

Projects.    25.    entail    $60,000,000    expen- 
diture      n343 

"Public-be- damned"    policy    e594 

Residential   building  increases    n750 

Revival  cure  for  unemployment    n507 

San   Francisco    situation    improves    n25y 

Seattle,   increase    n71 2 

Supervision     by     engineers     or     builders  ? 
(Brooklyn   theater  collapse)  .  .  .e923.   n*9r)4 

Ten   projects  more  than   »20,000.000 nl71 

Time  to   build,    when  costs   lack   deflated 

expense     n300 

Unemployment    (E-  S.    Bradford) n*710 

Volume  index  number    n750.  n91fl 

Waste   in.   committee  report  on....el31,  nl69 

CONSTRUCTION.   STEEL 

Achievement  in  detail   (J.  W.  Pickworth) 

e839.   •843 
Airpi.tne  shed  with  special  roof  and  door 

conBlruction     •firtS 

Book    reviews    116 

Bridges,  see  Bridges. 

Concrete    arch    bridge    oj    three    S50-ft. 

spans    (E.  H.  Harder)    •473 

Construction    joints    in    concrete    girders, 

tJ2Mt-ft.   span.   Williamsburg  Bridge.  ..  ^348 


•512 

Erection    of     steel    building    and     150-ft. 

tniM^    rw.    J.    Howard) "1058 

Foreign    projects    nl083 

Mail  terminal.   Chicago  design;   has  larg- 
est  Hlccl   truss    'lOlO 


Page 
Railway  bridge  construction,   see  Bridges. 

Railway- 
Special  design  for  newspaper  building.  .  .•41? 
Steel  top  story  on  concrete  builduig   ....  •229 
Temporary   trusses    support    columns    tE 

U.    Smith)     h*377 

Tests     on     full-size,     high-voltage     trans- 
mission towers    (E.  F.  Kriegsman)  . ..  .•350 
Construction    Corps.    Division.    Service,    see 

Army. 
Construction    engineer,    see    Engineers.    Con- 
struction. 
Construction   engineering  not  contracting.  .elOOS 
Consulting    engineers,     see    Engineers,    Con- 
sulting. 

CONTBACXaRS,  eee  also  CONTRACTS 

Assoc.    Gen.  Contractors,   see   Assoc.   Gen. 

Contractors. 
Bond  premium  case  appealed  by  Govern- 
ment      nl(59 

Equipment,    locating    h*539 

Construction  engineering  not  contracting. el008 
Owner   and    contractor,    mutuality    of    in- 

Not   technically  proficient    e964 

Pennsylvania,  hold  conference nl037 

terest    (E.   Haupt)     letter  204 

Technique  not   being  developed..  .  .e925,    •94() 

CONTRACTS,  «ee  also  CONTRACTORS 

August,   one  week    n260,   n303 

August.    1921,   exceeds  Augu»t,    1920. ...n38C 

First  six  months  of   1921    n40 

Highway  and  others,  November.  .  .e879,  n916 
Lump-sum-fee  tried  by  Texas  county..  •607 

July    lettings    n212 

Large,    let     nl082 

Let    contracts   now    e390 

October,     $104.318.674 n750 

September   contracts    n.'>48.    n58fi 

Standardization   conference   called    n873. 

elOOS.   nl03ti 
Value.    Aug.,    1931,    greater    than    Aug.. 

1920      e3S9 

Value  in  July  week  third  highest  of  year  n88 

Controlling    water  after  blowing  out   16-in. 

plug    (M.    Maffitt)     220 

Conveyor  and   dragline  bucket   combined  in 
coaling    barge     •eOS 

Conveyor,  belt  used  in  placing  concrete   (J. 
Stearns)     h*420 

Convention    programs,    overloading    e510 

Convicts  on   California   road   work    5.34 

Cooley.    Dean  M.   L..    new    pres.   of   Federa- 
tion     n581.    n*583 

Coosa    River    power    project,    see    Alabama 
Power  Co. 

Copper-bearing    steel    in    tests 61 

Copyright    dates     in    book    catalogs    urged 
(Prof.  T.  C.  Mead)    letter  114 

Coral  rock,   advice  on  removal  sought    (W. 
Ci-yder)      letter    460 

Corporation  income  tax  returns  include  en- 
gineering   services     1.58 

Corps  of  Engineers,  U.  S.  A.,   see  Army 

Cost  index  number.   1915  to  1921.   etc..  see 
"Engineering  N'ews-Record." 

Cost    keeping    on    asphalt    paving     (H     C 


Drow 


•13 


Costa   Rica-Panama  boundary   commission.. n379 

Costs  and  estimates  in  public  works el31 

Coulter,  W.  S..  on  removal  of  colloids  from 
sewage     571 

Cox.   C.    R.,   on   non-bacterial   population   of 
sewage    trickhng   filters    730 

Cox.  P.  I.,  new  member  I.  C.  C n255 

Crane.  J.  L.,  Jr..  on  city  planning  in  U.  S..    536 

CR.\NES 

Boiler,  scale-proof,  for  locomotive  cranes. 

„  ,  n*466 

Boom,     goose-neck     n*709 

Bucket   loader   rigged   as  crane h*162 

Business    improving    n507 

Crane   of    300    tons    weight    set   in    place 
by   larger  crane    (Lieut.   W.    M.    Angas 

and    E.    M.    Bredint .n*210 

Crawling    tractor,     general    purpose.  ... n*341 

Gantry,  30-ton.  blown   off  pier n66(! 

New    seven-ton.    road-type    •257 

On    push    car   handles   stringers    h^622 

Pier.  N.  Y.  City,  bids  to  be  readvertised 
n954 

Crawfish  borers  in  Canal  bank,  elimination 

of     (F.    M.    Nash)      •887 

Credit,    easier   building,    a   plea    for    (P     O 

Lewis)    letter  333 

Creosote,   see  Wood  Preservation 

Crichton,    J.    D..    on    new    precise-leveling 
tripod    •968 

Crocker  H.  S..  on  open  vs.  closed  impellers 
in  Brockton  sewage  pumping  plant    ....    854 

Crum,    R.    W..    on    practical    ust    of    excess 
sand    in    concrete   -mixtures 6798.     •812 

Crusher,    gyrattory.    improved    u*1041 

Cubic  equations,  see  Equations 

Curvature,    effect    upon    flow   in    open   chan- 
nells    (H.   P.   Eddy)     516 

Curves,  highway  and  railway,  see  Highways. 
Curves,    and   Railways.   Curves 


D.  L.   &  W.  Ry.,   see  Lackawanna 

Dabney.     A.    L„     heads    Tennessee    license 

board     n566 

On     building     of    emergency     Mississippi 
River    levees    e47,    •62 

Dallas    County.    Tex.,    highways,    bids    re- 
jected      n712 

To  let  contracts  for  67  miles  of  roads.  .  .n838 

Dallas.  Tex.,  bonds  held  for  premium  bid.nl036 
Contractors  and  contracts  with  labor  n382 
Flood   protection   channel   project ^327 


Page 

Gai'bage    incineration,     city    awards    con- 
tract       n627 

luiiustrial    district    work    begmi n832 

Ijivf^tigates  delay  in  building   fort 

Worth    sewage   disposal    plant nl040 

Railway    tracks    removed    from    streets.  . 
e633.   •64* 

Santa    Fe    R.R.    plans    industrial    exten- 
sions     nl03fl 

Sewer  contract  to  relieve  unemployment.. n788 

Zoning  ordinance  urged  to  stimulate  build- 
ing      _ » .  .  .  n62;i 

DAMS 

Ancient   (C.  Preline)    .  .  .  .556.    (C.  Prelini 

and  N.   B.   Hunt)    letters   1033 
Arkansas    River   dammed   by   single   large 

blast     (I.    E.    Houk)     •601 

Barrett,    proportioning    and    making    con- 
crete on    (H.   N.  Savage)     e673,    •695 

Big  Wichita  River  contract   awarded    .  .  .n914 

Calaveras,    to   be  raised    n540 

Columbia  River,  see  Columbia  Basin 
Concrete     chuting     plant     laid      out      in 

miniature    (C.  W.  Garrison!     -...•231 

Construction,   new   proviso   in   permits.  .  .    n81 
Earth.       highest.       Reclamation       Service 

building.  Tieton  Dam    '890 

Failure      danger      exaggerated       (F.      W. 

Scheidenhelm)      letter  119 

Foundations,     pressure     grouting     experi- 
ences   lead    to    hydraulic    machine    (S. 

C.    Hulse)     ^74 

Germantown,  see  Miami  Flood  Protection 

Works. 
Hetch  Hetchy,   see  San  Francisco.   Water 

Supply. 
Hydraulic,    core,    exposed  by   washout.  .  .- 

e713.  n744 

Lockington,    completed •730 

Precast  blocks  and  concrete  i.i   dam  cop- 
ing  (D.  C.  Finston)    •371 

Rimrock,    height   fixed    n464 

San  Pablo,  see  Oakland,  Cal. 

Small,    two.    good    examples    of    amateur 

engineering -1018 

Tieton.   height   fixed    n464 

Dappert.      M.      H..      on      reclaiming     Minn. 

swamps  for  farms    •553 

Davis.  G.  A.,  on  simple  scafiold  carries  floor 

center  on   high  tower    h^953 

Davis,  W.,  on  study  of  concrete  set a30 

Day   of   visions    e430 

Deaths,  see  Obituaries. 

Debts,    world's,  now  and  in   1914 e220 

Dee  River,   England,  tidal  bore  studies    (W. 

Gore)      '491 

Defiance,     Ohio,     water-supply,     tastes     and 

odors   in    771 

Deformation,    elastic   viscous,    expressed   by 

formula     23 

Delaware,   bridges,   toll,    abolished    n38 

Delawai-e  River  bridge,   see  Bridges.  Phila- 
delphia-Camden. 
Dent.  Col.  E.  J.,  on  practical  economics  of 

dredge  pump  design    e509.   ^539 

Denver,  Civic  and  Commercial  Assn.  to  pick 

water  consultant    n36 

Engineering  office-club  building  planned. .n956 
Water      problem,      engineer      commission 

suggested    n833 

Engineer  to  make  survey    nl65 

Denver  &  Salt  Lake  Ry..  may  be  junked.. n915 
Dept.    of   Commerce,   conference   with  busi- 
ness men    n258 

Industrial      machinery      division's      wide 

field     • nl005 

Leadership   in   industry    e839 

Zoning   committee   named    n874 

Dept.  of  Public  Works,  Corps  of  Engineers 

overemphasized    e550.   563 

Derricks,     concrete     weight     cheaper     than 

iron     h^34 

Mast.  90-ft..  hauled  on  two  trucks.  ..  .h^580 
Deschutes  River  power  and  irrigation  proj- 
ect      n501 

Design,  see  Engineering.  Design. 

Detour   reports    e304 

DETROIT 

Belle    Isle    bridge,    authorized    by    state 


Work    progressinjg     n871 

Detroit-Windsor  bridge    ^524 

City    may    be    lighted    by    Niagara    Falls 

power     n913 

Highways,  see  Highways.  Wayne  County. 

Memorial   hall  voted    n914 

Sewer.    Highland   Park,    construction    sys- 
tematized in  soft  ground  tunnel. .e935.  •940 
Water  supply.  Lake  Huron,   city  gets  es- 
timate      nl64 

Water  works,  valve  closing  trucks •95 

Det..  Toledo   &  Tronton  R.R..  Ford's  opera- 
tion  e345.    (L.    J.    Carmalt)    letter 

579 

Diamond  mining.   Arkansas,  hydraulic  plant 
for    nlO:J7 

Dicckman,    T.    W..    on    mi.Yer8    charged    by 
batch-box   method    h»830 

Dikes,   spur,   see  Rivers. 

Dirt   is  not  earth    (W.  S  Merrill) letter  826 

Disarmament,    plea    for,    from   building   ma- 
terials  maker    n795 

Disai-mament.   conference  on    en74.    e757. 

e797.  8879,  e«24.  el005 
Four-power  treaty    elOOS 

District  of  Columbia,  see  Washington,   D.  C. 

Ditch-cleaning    machine    n^381 

Division  of  Housing,  see  Housing. 

Dixon.  G..  on  accident  to  steam  shovel.  .  .  .    •90 

Dnieper  River.   Russia,  improvement,  coffer- 
dams for    (S.  N.  Petrenko)    ^943 

Dock.  dry.  see  Dry  dock. 
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•400 


Pare 

Doctors,    ideals •  •  •  v "  J ^?no 

Ecor.  vcrli.al  lift,  for  pier  Shed  ■■■■■■  \"7,,1 
Eoty  P  heads  Minnesota  liccnsmir  board  .n_ii 
£owell  bill    see  Highways.  Federal  aid.  _. 

Sr'aft'inI  room  kinkl'(W /  H.  Waile) .  .lelt^  78 
Drasliiie,  bucket  and  conveyor  combined  -•• 

c-oaliiiK   barge    ■  ■  •  ■ ;/,'■ 

Drives    54    piles    in    10    hours 
EiHert )     

.UKAINAGE 

Alkaline   irrisated   lands,    drainage   recla- 

mation  of    (C.  F.  Brown) 77-2 

Canadian   project  surveyed  by  airplane..  .nB7u 
Canals     use    of    poisons    in    maintenance 

work    lO.  C.  Kulicka)    332 

Ditch  cleaner •  •  •, .•  •  •    ".ggi 

Ditches,   side  slopes  in  unstable  soil. .  .  .  ".i-Jv 
East  St.  Louis  board  cancels  contrac"l..    n^eg 

East  St.  Louis.  111.,  canal .;>«.  iiBOH 

Erosion    of   farm    lands.    Iowa,    checking.     ^28 

Everglades.   Florida    ,;•;•• 

Everglades.    Fla..    tests    on     -un-off    from 

mutk  soil    .•,■■■•„•  -i,  •  •    "1^7 

Ground  water  control.  Florida  (F.  Teich-^ 

man)     .-  -^-'i^;.-   ' 

Grundy   County.    Mo.,    to    spend    81.173.- 

Indiana   survey    .:••.••■  °2T? 

King  County.    Wash.,   district  enjoined..  ..n74j 
Minnesota     swamp     land    reclaimed     for 

farms    (M.    H.    Dappert)    'an- 

Mdle  hole  drains  without  tiles    .....  .  .  .      2" 

Natl.  Drainage  Congress n541.  n584 

Nebraska,  drainage  in ■   764 

New    river    planned    for    flood   protection 

and  drainage.  Yazoo  delta    *f§- 

St.   Paul   con&Tcss    nl65 

Draw  knife  digs  Detroit  sewer  tunnels  .  .  .h*163 
Dredging,    drainage    ditches,    side    slopes    in  ^   _ 

unstable  soil    y  v    ■•  '  '  *--" 

Pumps,   centrifugal,  economics  of  design. 

( Col.  E.  J.   Dent ) e509.    •o2n 

Suction.    20in..    operated    entirely   by 

.electricity    a-8 

Sunken    dredge    raised    by    jacking    from 
dry  dock  pontoons  (J.  H.  Polhemus)  .  •lO.jO 
Drift-bolt    puller    speeds    renewal    of    Lucin 

trestle   deck     h^787 

Drills,  diamond  cut  4 '/j -in  core  from  con- 
crete  pavement    198 

Drought   in  British  isles 820 

Effect  on   British  roads    041 

Drowne.  H.  C,   on  cost  keeping  on  asphalt 

Dry  dock.  iBalboa.  Panama,  traps  fish   ....    146 

Rotterdam,    large     105 

Sheet-pile  cofferdam   built   in  28ft.   tide. 
St.  John.   N.  B.    (H.  E.  Huestis) 'SO^ 

Dry-feed  chemical  device,  new  Wal'ace  & 
Tiernan     "85 

Dryland.    A..    English   road   engineer,   visits 

U.   S n^423 

On  American  highway  practice c880.  893 

Dunham.  W.  R.,  Jr..  on  strength  tests  on 
pre-mixed  concrete  on  Detroit  street  rail- 
wajs    681 

Duralumin  made  brittle  by  corrosion    ....    309 

Durst.  R.  C..'  Prof.,  on  strength  of  concrete 
at  increasing  intervals  after  mixing   ....   773 

Dust  explosion  and  collection  in  grain  ele- 
vators        847 

Dwelling  house  construction  increases  in 
1!)!>1     n962 

Dwight.  Col.  A.  S..  British  honors n82 

Dynamite,   economy  in  use    h953 

Blasting,  pile  holes  blasted  for  ocean  pier 
(H.  H.  Braun)    h^l035 


Earth,     dirt     is    not    earth     iW.    S.     Mer- 

rill)  letter  828 

Earth    fills.   .«ep  Fills.   Earth. 

Earth  handling  rapid,  on   Stanford  Stadium  953 

Earth  moving,   see  Excavation. 

Earth  pressure,  see  Fills.  Earth. 

Earthquake   investigation.   Japan    137 

East  St.  Louis.  111.,  drainage  canal 56.  n668 

Drainage  board  cancels  canal  contract..  .n668 

Eastman.  J.  B  .  address  on  railroads  as  na- 
tional  system    a986 

Eckel  E  C.  on  new  French  quick  harden- 
ing cement 566  (P.  H.  Bates)  let- 
ter 742. 

KCONOMirS 

Economic  conference   needed e879.   el 046 

"Economic  Development  of  U.S."  (Llppln- 

cntll.   book   review    457 

Failure  of  communism  in  Russia e810 

Output,    individual,    increased    e361 

Wealth  now  as  great  as  in  1014 c220 

F.dtl.v.    H.   P..    on    effect   nf   curvature  upon 

flow  in  open   channels «10 

On    significance    of    hydrogen-Ion    concen- 
tration         408 

Report  on  Milwaukee  water-supply  silna- 

lion eS.  26    nl67 

Edge,  W.  S..  on  new  design  relnforecd- 
concrete  road    ^193 


Irrigation  school,  secondary 
Nebraska    

Later  work,  not  educatii)!!. 
sional  status   (Prof 

Lehigh 


.373 


profes 


ll„Ulcn).  ..    949 
hiubuiUling  and 

™„....^    transportation     ;■'•'_■ 

Liberal  courses  as  a  prcniiuisii 
gineering.    editorials.    Idlers 
e47.  65.  239.   24S.  332 
Princeton    Univ.    enlarge 
gineering 


e2.    n35. 
578,  949 
HIS      cn....b^-    -..'oiie    of    en- 

^ .school    ■,,■■■  ■.■n208 

Registration  of  engineer  students.  Illinois  ^_^ 

Soc  "for   Promoiion  of   Engineering   Edu- 
cation   meeting,    report;    •f"''"'^.,  "*,'?" 

rials,  etc ■  ■    ■■  .■  ■  ■  • 

65.     239.    248.    332.    3.0. 
Solidity  and  success    •■••■■■  „„„„ 

Wheaton    Congregational    College,    expan-^^_^ 


2,  n35,  e47. 
53ti.  578.  949 
e839 


dlivc 


;  not 

.  .  .  •1026 

piles 

. . .n«120 

nSOl 

824 
ut  order. u711 

Railways. 


Corps    of    En- 


see  U. 


Engineer 


sion  program 
Edwards.  H.  H..  on  wide  asphalt   joint; 

essential  in  brick  pavemeiit.-i 
Eiffert.    C.   H..    on  draglii: 

in  10  hours   .-•••■. 

Electric  power.   l.OOO.OOOvolt  tests   .... 
Electrical   power  stations,    fire   protection 
Electric  Short  Line  Ry    Co..  f 
Electric  welding,  see  Welding 
Electrification    of    railways. 

Electrification 
Electrolysis  in   water  pipes    

Relieved  at  Winnipeg v;,-  ■  • ;  •  ." 

Elevated   railways,    see   Railways.    Elevated 
Engine  house,  see  Railways.  locomotives_ 
Engineer    Corps,    see    Army     "  ■' 

gincers. 
Engineer   Dejit..    U,   S.. 

Dept. 

BNOrXEERING 

Construction,    not    contracting j*^,*?? 

Design,   thunderstorm-breeding   spots  and.  '..41 
Failures,   see  Failures,   Engineering. 
Financial,    see    ■Financial    Engineering.  ' 
Highways,  sec  Highways,  Engineers. 

Odor  engineering .  e880 

Periodicals,     getting     full    value    of     (P. 

Thompson )     4»6 

Sanitary.   50  years  of    (G.   W.   Puller)  ..  .a904 
Service    in    corporation    income    tax    re- 
turns        158 

Engineering  Advertisers  Assn.  conference 
plan     n301 

Engineering  Council.  Committee  on  Elimi- 
nation of  Waste,  see  Committee  on  Elimi- 
nation  of  Waste. 

Engineering  Foundation,  research  narra- 
tives         659 

"Engineering  Index.  1920."  review    456 
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BniTATION 

Cincinnati     University,      recent     develop- 

•nents   (E    J    M.) 277 

Civic    lubjccts   put   in   engineering  course. 

McOIII    tTniv nlOHO 

ron-.lruction  course.  Unlv  of  Wisconsin. .n37H 
Engineer   student    and   public  seni-lce    (A. 

N.    JohnH.iii  p     a770 

Industrial  publishing,  training  course  an- 

nnunced         n-ln."! 


Page 
Licensing : 

Indiana  board    n2u4.  n.'lTW 

Massachusetts   law   opposed  by   Boston 

eng^ineers     104 

Minnesota  board    n211,  n379 

■penn.  board  appointed    n541 

Tennessee  board  appointed nl66.  ntJtitt 

Tennessee  board   meets    n9I)9 

Logging,  couvciitum    n78i> 

Mining,    travel    sketches    (book  review)..    117 
Municipal,  see  Cities,  Engineers. 

Odor   engineering    e880 

Or  builders,  to  inspect  work .  .  .  .  e933. 
n'954.  (G.  S.  Williams  and  F.  O. 
Lewis)    letters   1073. 

Overwork  and  underpay .  .e361.  384 

Park  commission,  engineers  on 21 

Pay,    "high  salaried"   highway-engineers.      e2 
Construction     engineer     pay.    ti^duction 

letter    1072 

personnel,      reduced 

n790 

limitation    e2G3 

Dept..     assistant 


("Ex-Service") 
Navy      technical 

pay    

Professional  fe(?s, 
U.     S.     Engineer 

gineers' 


standardized    n379 

Plumber   or  sanitary   engineer    Cpld  Civil 

Engineer) letter,     with     editorial 

comment.  538. 
Prepare     court     ease.     Milwaukee     sewer 

tunnel   Hooding e2.    "4 

Production.   Civil   Service  to   appoint ...  .u259 

Promoter    vs.    engineer e674.    a692. 

(R..  L.  Sackelt)  letter  826.  (C.  E. 
Muhs)  letter  867.  (C.  E.  Drayer)  let- 
ter 950. 

Proposals   for  engineering   services e880 

Railway,   (see  ei) 

D..   L.   &  W.   advertises  its  engineers.. ..e509 

In  professional   class. el32 

Professional     men,    in    new     classifica- 


tion 
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Construction-cost    index    number    nl27 

Construction    news,    how    presented n837 

Cost  index  number    nl004 

Cost    index    number.    1915    to   date.  . .  .nl084 

Cost   index   1916   to   date nl04*: 

Cost   index   1918    to   date    n900 

Cost  index  for  1920  and  1931 u*876 

Historj'  and  editorial   staff    el 

Materials  prices n  877 

Views    from    windows    n*502 

Water  works  issues.  Sept.  8.   15.  23. 
Engineerine:      Stamiards      Committee.       see 
Amer.  Engineering  Standards  Committee. 

ENGLNEERS 

Accounting    records    for    (A.    L.    Muller- 

gren)      •685 

American,  foreign  honors  for n82 

And   railroads    el 

Approaching  great  problems    (G.  Linden- 
thai)    e839.   861 

Army,  see  Army. 

Art  and  the  engineer   el73 

Average,   issue   for.   Sept.   29. 

Bookkeeping    for    (A.    L.    Mullergren) .  .  .•eSS 

City,   see  Cities.    Enginwr.s. 

Commission,  offering,  a  form  of  bribery .el007 

Concrete.    rcHjionsibility    for    strength,    on 

engineer  or  contractor  y.  .  .  .  ^  .  .e964.   n997 
Construction      engineering     not     contract- 
ing      elOOK 

Construction,     pay    reduction     ("Ex-Scrr- 

ice" )     letter   1072 

Connulting.  accounting  records  for  (A.  L. 

Mullergrcn)      '685 

Should    they   be    "fired"?    eOO.    nl22 

Educaiion.    hcc    Educalion. 

EmpIo.vment  (-onditions   in  June    n213 

Employment   improving    n744.  n873 

Employment    shows    year-end   pause.  ..  .nl076 
Employmr-nt    serv-ice.    paid,    to   be   organ- 
ized   by    Federation     n581 

"Engineer.    The"     (Hammond),    book    re- 
view         289 

Engineer  a  failure  as  manager  (P.  Cabot) 

e«74.  n«n2.   ( R.  L.  Saikett)  let 

tor  826.    (C.  E.  Muha)    letter  867.    (C. 
E.   Drayer)    letter  950. 

Engineer's   counsel   needed    e510 

Engineer,   what  is?    (W.   L.  Bcnham)... 

letter  743 

Hoint    runners — not    engineers nl037 

Ethics,   see  ElhrcH. 

Farm     appralsern.     opportunity     for     en- 
gineers   (F.   H    Schrnner)    letter  333 

FvvH.    -ee   EntrineerH.    Pay 
Great    Hrilain.    "Who'H   Who  In   Engineer- 
ing"  boftk   review    050 

Hitfhway.   see  Highway.'*.   Enginror**. 
International    underHlandintr.    oppn<*tunity 
misHctl    ofl73 


Registration,  see  Engineers,  Licensing'. 
Sanitai-y.  see  Sanitation.        '> 

Scientific   effort,    revival   of e673 

Senate  to  be  filled  with  engineers,  is  sug- 
gested     nl078 

South   African    e89.   e303 

Training  engineer   for   industrial    and   so- 
cial  service    (Prof.  P.   Bass   and  Prof. 

H.    Sutherland)     979 

Unemployment    n503 

Lower   in   Colorado    n918 

Small    n788 

World's,    movement   for  unity    n503 

England,    see  Great  Britain. 
Englewoud  Dam.  see  >Uami. 

English   Channel,   train   ferry    803 

Enlomolog>-.   sanitary,   book   review    659 

Equipment,    life   of    (Prof.   E.    Kurtz) 973 

Erie.   Lake,    see  Lake  Erie. 
Erie,    Pa..   Mill  Creek   flood   works,   comple- 
tion celebrated    n958 

Reciprocating    pumps   have   lowest    cost..      59 
Erosion    of   farm    lands.    Iowa,    checking.  .  .      38 

Estimates  and  costs  in  public  works el31 

Ethics,  code,  adopted  by  Natl  Assn .  of 
Builders'  Exchanges el,  ("Sub- 
scriber")   letter  204. 

Offering  commission  a  form  of  bribery.  .el007 
Evansville,    Ind.,    public    works    for    unem- 
ployed      n913 

Everglades.   Florida,   drainage  work    101 

Everglades.  Fla.,  tests  on  run-off  from 
muck    soil    al57 

EXCAVATION 

Backfiller,   new    n*257 

Conveyor  for  use  in  narrow  alleys.  ..n*341 
Drainage  ditches,   side  slopes  in  unstable 


337 


Pneumati(r  hammer  scoop    n*341 

Rapid,   on   Stanford  stadium    953 

"Skimmer    Scoop"     n*299 

"Steam    hoe"     n*2o7 

Tractor    grading    outfits,    operation    and 

maintenance     "800 

Trench  excavator,   new.   small n*959 

Trusses,    temporary  support  columns    (E. 

V.    Smith)     '377 

Wagon    loader   on    creepers    •357 

Width  limits,  new  device  to  extend. .  .n*500 
Explosion,    grain    elevator.    Chicago,    cause 


of 


71fl 


In  electric   conduits    645 

Explosives,    standards    n584 

Exports,    see  Trade.    Foreign. 

Eyebar  heads,   stresses  in    (J.  Beke) 

6319.  ^334.  438   (J.  M.  Paris)  letter  631. 

(C.  L.  Christensen)   letter  865. 
Eyes,  protection  in  electric  welding    (C.  W. 

(xciger)      h»120 


FAILURES,  ENGINEERING 

Tiasculo   bridge,    at    Soo  n 

Eeams.  concrete,  fail  through  rnsung  of 
steel   (H.  H.  Braun)    letter  •827. 

Uoston    molasses    lank     e340. 

Bridges,    eyebar    break     (J.    Beke) 

e210,*234.  43S.  (J  M.  Paris)  letter 
625,     (C.    L.    Christensen)     letter    865. 

Brooklyn  theater  roof  collapse.  ..  e92M. 
•954.   (E.  R.  T.  Bergirren)    letter  107'.', 

Chester.    Pa.,   bridge   collapse n462. 

e469.    lE.  Piercy)    letter  018. 

Concrete  failure,  another,  due  to  poor  de- 
sign   IH.   Canlwell) lette     ' 


Dam    failure  danger   exaggerate*)    (F.   W. 

Seheidenhelm  1     letter 

Gas  holder  crown   r\iptnred  by  unknown 

Penstock    bursts   during    Iryoul    of   hlgh- 
he.nd    turbine    plant e634. 


866 
119 


•Illustrated  ;  o  edltorlnls  ;  h,  MntM  :  n,  nown  notp.s ;  a,  abstracts 
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Page 
Roof-slab    failure    in    seashore    hotel    (L. 

H.   Fergaisonl e2o-2.    -271.   n294. 

•333        lE.   Godfrey)    letter  418.  e5U9. 

IF.     W.     ChappeU) letter  618 

Salina.    Kan..    Masunic   Temple   falls   dur- 
ing   construcliun n'165.    e431.    '433 

Sewer  tunnel   flooded,   at   Milwaukee.  .e3,      ^4 
Truss,    wooden,    failure  .by    splitting,  (H.  . 

K       Phelps) '514.         (H.      J. 

Schoenfeld  ) letter     621 

ZR3.   dirigible   balloon,   collapse. ;. e346 

Fairmont.  W.  Va..  conoretearoh  .bridge   (E. 

H.    Harder) '473 

r.iim  products,  rates  cut.  I.  C.  C.  agrees.  .nl044 
Farms,     appraisers,     oiiportunity     tor    engi- 
neers  as    (F.    H.   Sohrciner) ...letter  333 

luquirv    commission,    transportation    divi- 

sLorC  ,  formed n3flS 

Land^     Iowa.,  checking  erosion 3.S 

.Mnt,,r    V.  hi.les.   on S>0;i 

r,  (leralaid   rnads.    see  Highwa.vs.  Federal-aid 

I  rderal  Ccm.iit  Co.  pamphlet  on  tile n341 

Frderal   Ct-'UTici].,  see.Amer.    Assn.    of  Engi- 

Fcderai   Highway  Commission.   Williams.   S. 

M..     not    candidate ^  •  .  .  n29.5 

Federal    Highway    Council,    commended.  ..  .n30S 

To   cease   activities n706 

Federal  Power  Commission,  see  Water  Power. 

FEDERATED    .\MERIC.\N    ENGINEERING 
vSOtlETlES 

Amer.  Engineering  Council,  annual  meet- 
ing   Jan,    5    n873 

Committee    on     Elimination    of    Waste 

in    Industry,     report el31.    nl69 

Plans    for    engineering    assembly    com- 
mittee       n37S 

Committee  to  confer  with  A.  A.  E n84 

Cooley.  Dean  M.  L..  elected  pres.n581,  n*583 
EmplojTnent   service  for  engineers  to  be 

organized     n381 

Membership   now   37    n253 

Plans     n3.5.5 

Vermont   and   Spokane   societies  join ....  n623 

Fees,    professional    e363 

Feld.  J.,  and  Prof.  J.  M.  Braune.  on  large 
apparatus     for     lateral     earth     pressure 

tests     '314 

Fellows.  A.  L..  on  interstate  water  con- 
troversies       94 

Fender    logs,    maintenance     143 

Ferguson.  L.  R..  on  small  concrete  roof- 
slab  failure  in  seashore  hotel ...  .e263. 
•371.  n294.  ^323.  (E.  Godfrey)  letter 
418.  e509.    (F.  W.  Chappell)    letter  618. 

Fnxs 

Cohesion  in  earth   (H.  Chatley) .  , .  .letter  161 
Earth   pressures,    lateral   large   apparatus 
for  testing    (Prof.    G.   M.    Braune   and 

J.   Peld)     '314 

Foundation    problems    and    laboratory   re- 
search    (Dr.    C.    Terzaghi) letter    'T? 

Hydraulic,     retained     by     fence     of     wire 

cloth     (R.    R.    Lundahl) '317 

Filters    and    Filtration,     see    Water    Treat- 
ment.    Filters,     also     Sewage     Treatment. 
Filters. 
Finance,   bank,   world    F.   A.  Vanderlip  on.n878 

Securities,    lax-exempt    e964 

"Financial     Engineering"     (O.    B.    Goldman 

and    H.    Barker)     letters    114 

Financing,    engineers    hear    discussion n708 

Finston.  D.  C,  on  precast  blocks  and  con- 
crete  in   dam  coping    '.S?! 

FIRES 

And    shipping    piers e345.    n378 

Columns,      building,      fire     resistance     as 
shown  by  test   (R.  E.  Wilson) .  .  .  .e90. 
•106.  145.    (G.  E.  Strehan)   letter  292. 
Forest,  see  Forest  fires. 

Highway   bridge,    protection    studied 1071 

Non-fireproof    hospitals.     Wisconsin     may 

prohibit    nl07fi 

Pittsburgh   bridge    n81.    '137 

Pressure,     water,    increased,    opposed    by 
Iowa     Section.     Amer.     Water     Works 

Assn n833 

Resistance,     tests    of    new    post    cap    for 

mill  construction    (G.   B.  Muldaur) •972 

Prevention    in    electrical    power    stations.  821 

Seattle    wharves    burn    nl3.'i 

Shipping  piers e759,   757.   n78« 

"^ish   sales   a  dry  dock   product 146 

Fletcher.  A.  B..  new  head  Calif,  division  of 

water   rights    nl076 

Flies,   fighting  with   fire  and   ferment 617 

House,    day's    travels    of 007 

Flint,    Mich.,    freight    belt-line   plan n,")03 

Sewage-disposal  studies    (J.  R.  Pollock) .  •273 

IT-OODS  AND  FLOOD   rHEVENTlON 

Colorado   rainfall   record.?  and   flood  esti- 
mate         —zn 

Colorado,    reservoir    sites    studied nl64 

Columbus.    Ohio,    work   near  completion .  n.">o;! 

Dallas.    Tex.,    channel    project •327 

Erie.    Pa.,    celebrates   completion    of   Mill 

Creek    works    n9.'58 

Low-grade     line    saves     pavement     from 

flood    damage    (C.    L.    Jcnken) 711 

Minnesota    River,    retarding    reservoirs.  .  •!  10 
MijHsis.^ippi    River,    emergency   levee   built 

in  record  time    (A.  L.  Dabney) . .  .c47.   ^62 
New    river    planned    for    flood    protection 

__an(J  drainage.    Yazoo  delta    •ISI 

Phoenix.    Arii n HI  1 

Protection     economic    limits     c471 

T  ueblo.    Colo.,    city    arranges    for    study 

of    protection     n633 

Overflow    channels    proposed •.'j70 


Page 

Tacoma   pipe   line    threatened n2fts 

Texas,   caused  by  heavy  rainfall.  .  .n4t52.  404 
Tunnel.    30.000-sec.lt.,    driving,    tor    Tur- 
key   Creek    sewer    '882 

Turkey  Creek  sewer.  Kansas  City.  Mo., 
one  of  largest  yet  built  (A.  D.  Lud- 
low)      '81.-, 

Uncompahgre   River    728 

FLOORS 

Bridges,   see  Bridges.   Floors. 

Clip.    new.    for   floors    n^426 

Concrete,    early    overloading    of     <W.    H. 

Wheeler)     letter    826 

Flat-slab,   using   1  %  -in.   plank  for  forms 

IJ.  E.   Gurvin)    '400 

Joists,    safety    in    service    e49 

Florida,   drainage  work,   ground  water  con- 
trol    IF.    Teichman) ^406 

Highways,  see  Highway.  Florida. 
Everglades,   see  Everglades 

Florida  East  Coast,  tentative  valuation.  .  .  .n423 

Flow    curves,    see    Hydraulics. 

Flow  table,  see  Highways.  Concrete. 

Flumes,    concrete   and   gunite.    on  King   Hill 
project    (W.  Ward)    e933.   ^926.   '1014 

Foch.  Marshal,  honored  by  societies, 

n997.  n^l036 

Pood  and  wages    nl042 

Food   prices,   retail,  changes  in nl27, 

n427.    n547.    n631.    n673 

Footway    built    in    quick    time h251 

Forbes.    H.,    on    underground    water   storage 
on    Santa   Ana   cone •eSS 

Ford,     H..     offers    to    buy    Muscle    Shoals 

plant    nl25.    e30.T 

Ideas    on    railroading 698 

Operation   of  railroad c345,    (L.  J. 

Carmalt)    letter    ,579. 
To  operate  barges  on   N.  T.  State  Canal. n2.54 

Ford    trucks    with    flanged    tires    haul    con- 
crete   cars     h'910 

Foreign    construction    projects     nl08;{ 

Foreign    Fields,    see    Notes    From    Foreign 
Fields. 

Foreign  trade,  see  Trade.  Foreign. 

Forest    fires,    danger    to    timber    windfall..    183 

Forest  Products  Laboratory,  tests  on  built- 
up    timbers    316 

Forest  Service,  new  experiment  station    . .  .    n87 

Forestry    investigation    continued n791 

33  states  engaged  in    368 

French,    studies    in.    book    review (358 

Forms,    see    Concrete.    Forms. 

Fort    Worth.    Tex.,    sewage    disposal    plant 
delayed,    Dallas    investigates    nl040 

rOHNDATlOXS 

Bascule   bridge,    sinking    substructure.  .. 'IBS 

Data    on    settlement    wanted n25.5 

Heteh    Hetchy    dam.    excavating ^222 

Piers,  test  of.  with  1,000-ton  jack ^763 

Problems    and    laboratory    research     (Dr. 

C.    Terzaghi) letter    ^77 

Standard  Oil  Building,  New  York 
foundation  problems  (R.  H.  Cham- 
bers)   •7.32 

Subsoil,  sounding  rods  determine  char- 
acter   (G.    E.    Horr) h*539      (G 

E.  Horr)    letter  579,    (S.  Worthington) 
letter  909. 
Fowler.    C.    E.,    review    of    "Economics    of 

Bridge    Work."    by    Waddell 286 

France,    forestry.'  studies   in.    book   review.  658 
Highways,   see   Highways.  France, 

Railways,    electrification     323 

Reconstruction    66.    613 

Reconstruction,    material    to    come    from 

Germany     n623 

Franklin   County,   Ohio,  bridge  contract    il- 
legal          n37 

Free  port  zone   advocated    n421 

FREIGHT 

Bulk   handling  plant.    Portland,   Ore.    (G. 

B.    Hegardt)     ^760 

Car  loadings,  decrease  and  increase.  .n41. 
n87.   nl73,    n359,    n384,   n437.    n070,    n711 

Car   movements    ,  .- n300 

Car   priority   order  protested !  !  !  .  n427 

Cars,  bad  order,   drop  in  number    n547 

Flint.    Mich.,    belt-line    plan n503 

Gravel,  sand  and  stone,  cut  in  rates  ap-    ■ 

proved n468 

Lumber   rates   reduced    n343 

Local.   California,    moves  by    truck  736 

Kates,  as  deterrent  to  construction  (T 
C.  Powell  and  R.  P.  Stoddard) .  .let- 
ters 305,   (C.  P.  Loweth)   letter  400 

Canadian,   no  reduction  now n543 

and    wages     \]  n752 

Canadian  reduction    '.'.'...  !n916 

Fabricated   steel    .  .  nl005 

Farm  products,  out.  I.  C.  C.  agrees! .'  .'nl044 
Farm  and  dairy  products  cut  .  .  .e839  n873 
Hciivy.  on  lumber,  injure  industry .  .  .  n837 
Iron,    rates    higher   on   scrap    than    on 

Lumber,  reduced    nl005 

Materials,    road-building,    Ohio   investi- 
gates   rates    n2.'jft 

Materials,     hearings    set .  .nl082 

Reductions   n86,  e83».  n872 

Road   materials,   rate  on,   ordered   low- 
ered  in  Ohio    n071 

Street    railways,    freight    on    '.  (593 

Tonnage  in   1920,  railway   nl28 

Fresnoa  keep  pl,ink  road  clear    518, 

(C.  Kooy)    letter  701 
Fntz    medal   delegation    welcomed   honio.,.n02fl 
Fuel    oil.    see    Railwa.vs.    Locomotives    .  . .  .efl7.t 

Fuel,   pulverizing,    mill   for n585 

Fuller.  G.  W..  on  50  years  of  sanitary  en- 
gineerinjr     .  .  ., a004 


Zeolite  water  softening  patents  upheld 


GARBAGE 

Baltimore,  temporary  and  permanent  dis- 
posal   methods     694 

Boston,    bids    invited     nS2 

Two    bids    for      disposal ,.n465 

City    advised    to    accept    offer n78S  ' 

Buffalo.    N.   Y..    city    takes   over   feeding 

contract     n637 

"Collection     and    Disposal     of    Municipal 

Refuse"     I  Hering) book    review, 

115.   correction   458 

Conditions,     unstable     a90S 

Dallas.  Tex,,  awards  incineration  contract .  n637 
Incinerator  for  mill  refuse  made  of  brick 

and   concrete    ^737 

Los  Angeles  accepts  hog  feeding.  .n81.  n258 
n357 
Montreal,  incinerator,  city  asks  bids.  ,  .*io27 
New  York  City,  S2.00ii,000  for  disposal. n209 
Philadelphia,    asks   buls   on    incinerator.  .n359 

Incinerator,    plan    upset    n6(57 

Providence.    R,    I.,    feeding    contract.  ..  .n582 

Pulverization   in    English    towns 735 

Seattle,  city's  right  to  restaurant  garbage 

is  tp  be  tested n637 

City's  right    to   restaurant   garbage   up- 

„       held nlOSO 

Street  cleaning  officials  meet  in  Chicago. n293 

Garrison.  C.  W..  on  concrete  chuting  plant 
for  dam   laid   out   in   miniature •231 

Gas  from  sewage  sludge  used  as  motive 
power    (J.    D.    Watson ) 1063 

Gas    holder    crown    ruptured    by    unknown 

„  cause n29a 

Gas.   power,    from   sewage  sjudge    637 

Gasoline,   burning  cleans  concrete    n*703 

Tax.   see  Highways.   Gasoline  tax 

Gefloot.  Prof.  H.  H..  new  secretary  Britisb 
civil    engineers     d914 

Geiger.    C.    W..    on    protecting  eyes   in! , ! ! 

welding     U'-IXO 

On   protecting  hose  from   vehicles h^SO 

On    track    for    steam    shovel    made    of 
timber    sections     h^l63 

Gen.    Elec.   Co.    cuts   wages   at   Lynn!  ! ! ! !  .n359 
Pittsfield.    Mass.,    million-volt  "tests noOl 

Geological  Survey,   activities    io38 

Assisting    by    engineers     (C.     H.     Birds- 

„       eye)    letter  1074 

termany.    concrete    houses    poured    in    one 

operation    •201 

Port   equipment   barred   from    New   York 

e321.   n353.  417 
Settlement    (H.   W.    Durham) letter   304 

Girders,     concrete,     construction     joiius     in 
63V.ft.  span.  ,,  ,"348,    (W.  S.  Tait   and 
M,  Thompson)    letters  620 
Concrete,    jacked    up    to    replace    settled 

bridge  pier    I W,   J,   Titus) •638 

Curved-wall  girder  falls  (W.  W.  Bigelow) 
letter   •618 

Givotovsky.  V.  T,.  and  A.  V,  Karpov,  on 
concrete  T-beam  diagram  for  designing 
and    checking     -520 

Gladding,  R.  D,.  on  tables  for  computing 
irregular    street    intersections "518 

Goethals,  Gen,  G,  W,.  completes  Lake  Dallas 
survey     n744 

Goldman,     O      B,.     "Fin.ancial     Engineering" 

(O.   B,    Goldman    and  H,    Barker) 

letters    114 

Gompers.    S.,    on    autos   and   ice  cream   for 

workers     e345 

On    unemplo>-ment     e331 

Plan     to     decrease     seasonal     unemploy- 
ment       n213 

Good   Roads   Show n!)ll 

Goodwin.  G,.  on  keeping  concrete  chutes 
clear     h336 

Gore.  W,.  on  tidal  bore  studies.  River  Dee. 
England ^491 

Government,    control    during    war    (Baker). 

book    review    r,,*  / 

Budget     6963 

Engineering  work,  budget  provides  for.  .nl036 
Part   in    salving   housing   problem.  ....  .nl29 

Sanitary  engineers.  Fcder,al  „e201,  n294,  n540 
Tax  bill,  six  salient  features nl042 

Grade   crossings,    sec    Railways.    Grade 
Crossings 

Grader-scarifier     257 

Grading  outfits,  tractor,  hints  on  operation 
and    maintenance     •800 

Graham.  Tex.,  to  extend  water  and  sewer 
facilities    nl0,*)8 
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Coal'^'irike. '  British, ' settlement  'plan •  •  •   £47 

latimidalion   enjoined    .. ;;.■••••; 
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New   York  State n43.   nl38.  n"*^-   XVjt 
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•Illustrated  ;  e  editorials:  h,  hints;  n,  news  notes;  a.  abstracts 


luly  1  to  December  31,  1921 


ENGINEERING  NEWS-RECORD— INDEX 


XIII 


Pag-e 
Wilminglnn.     Del.,     provides    pavement 

work n961 

■\Vorce6ter.    Mass.,    emergency    work... 

n301.   n3S2 
rn'nnc     open    shop   for  builders   in   Buf- 
falo   (F.   N.  Farrar) letter   248 

Wage  reductions: 

Approach   deflated   living'  costs n342 

Average,     16Tf      nTlO 
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cut      n88 

California   metal   trades    nl69 

Canada     n588 
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Gen.   Elec.  Co.   at  Lynn    n2r>9 
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Providence.    R.    I.,    electricians'    union 
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Railway,    plan    ior    n8:J7 

Settlements   made    nlB9 

Tidewater    Oil    Co nti31 

Worker's    standards,    maintaining* e797 

Larkawanna    Ry.    advertises    its   engineers.  .e509 
Plans     electrification     both      ways     from 

Scranton     nG67 

Lake    Cushman.    see    Tacoma. 

Lake    Dallas    project.       Goethals    completes 
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Lake     Erie,     break  wa  ters    of     precast     con- 
crete      •33'-2 

Lake    Erie-Ohio    River    canal     opposed    by 

Army    engineers     nH2fi 

Lake    Michigan    interstate    harbor nltitJ 
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building    situation     n427,    e429. 
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Lane,  E.  W..   on  Oriental  well-drilling  rig'..*ti8"i 
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n9.56.  nlOOl 
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doux)   letter   621. 
On    selection    of   pipe    for    water-workt.  .n556 
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California    county   engineer   act    unconsti- 
tutional      n789 

Free   port    zone    n431 

Highways,   see  Highways,   Federal-aid. 
Hudson    River    pontoon    bridge.  ..  .el73.    307 

Illinois    Commerce    Commission    act 144 

Massachusetts,     controls     tank     construc- 
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Motor  vehicle,    see  Motor   Vehirles 

New     York     soldier     preference     law     in- 
valid      nl23 

Ohio,   motor   truck    limit,    law   opposed .  .  nl25 
Water   supply    legislation,    new 846 

Oklahoma    eight-hour    law    attacked.  .  .  .n631 

Pollution   of   navitrable  waters    n997 
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commission    e261.    n294.    n54H 
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posed      n913 

Railway,    indebtedness   to    Government    to 
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favorable    report    on     nl67 

Rivers  and  harbors.   §27. 000. 000   asked. nl038 
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Lightning  stops  pumps,   causes  water  ham 

mer  and   pipe  break    653 
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In    water    purification     13H 

f.incoln    Memorial    not   in    danger no40 

Lindenthal.    G..    on    long    span    bridge    de- 
sign     e839.    861 

Link-Belt  Co.  reduces  prices    n3 13 

Little.   A.   D..   address  before  Amer.  Chem. 

9nc e430 
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e560.  n583 
Loaointrs.  concentrated,   said  to  be  cause  of 

Salina.    Kan..    Masonic    Temple    collapse. 

e431.    •i31 
Loan    aflsociatione.     Income    tax    from,    lo- 

srality    to    be    tested    n630 

j-ockington  Dam.   sec  Miami. 
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aifcr    plan     oSOO 

Locomotives,   sec  Railways.  Locomotivefl. 

LogB.  see  Lumber 

Lojfl.  fender.  nt<-  Fender. 
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Dock     improvements      31 

M,nl    distribution,    rapid •10r,4 
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Water  supply,  chemical  and  bacteriologi- 
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Wine  from  water  conduits 277 

Los  Angeles,  aqueduct  irrigates  large  area.    229 
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trucks    "55 
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Union  station  again  ordered nl039 
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urged     n793 

Highways,    see    Highways,    Louisiana. 
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Motor    vehicle    taxes    revised    nl23 
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Plan    1013 
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Loyal  Labor  Legion    formed    n212 
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Ludlow,    A.    D..     on    Turkey    Creek    sewer. 
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Lugs,  airplane,  see  Aeronautics. 
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equipment    e321.  n252,   417 
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Topographic,    sand   box   used   in   teaching 
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Views  on  time  to  build    n300 
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Ma.tonry   vs.   steel    e924.    n*954 

MnHsachusetts  licensing^  law,  sec  Engineers. 
Licensing. 

Water  HUpplies,  qualities  of   (Prof.  G.  C. 
Whipple)     497 

Materials,    see  Constmction.   Materials. 
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McDonald.     J.     A.,     on     stadia     system     for 
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letter  865 
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Melbourne.   Australia,   Amer.  firm  gets  con- 
tract     n344 

Memphis  club  for  commissions  for  sanitary 
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Meyer.    A.    F..    on    probable    frequency    of 

given  rates  of  rainfall •1067 
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n744 
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Million    dollars,    what    is? el04,5 
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IHILWAtlKEE 

Committee  recommends  unemployntent  re- 
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Rivers  and  harbors,  city  survey  of 658 
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Water-supply  situation,  new  study  of.  .       e3. 
^  e36.  nl67 

Water  -  works,    three    triple  -  expansion 

pumping   engines    wanted    q583 

Mine    shaft    sinking,    records   made    461, 

(Sullivan    Machine    Co.)     letter,     with 
editorial    comment,    578 
Minerals,  production  in  U.  S.  in  1919    ....    667 
Mining  engineers,    see   Engineers,    Mining. 
Minneapolis,    lightning    stops    pump,    causes 

water  hammer  and   pipe  break 653 

City  names  bridge  for  F.  W.  Cappelen.  .  n99rt 
Motor  truck  operators  open  terminal  ..n95<5 
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MinneapoJis-St.  Paul  water  district  opposed.  n543 
Minnesota   highways,    see  Highways.  Minne- 
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H.    Dappert)     'SSS 

Minnesota  River,  flood  control  re.'^crvoirs  ..•140 
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(A.   L     Dabney)     e47,    •62 

Mississippi  Valley  Assn.  forms  11  thstricts  n50.'> 
Missoula  Chapter.  A. A.  E..  publicity  work  •353 
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Mole  hole  drains  without  tiles    26 
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n627 
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California  bus  companies  do   Urre  buil- 

neH.^      •332 
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heavy    trucks     n834 

Concrete  mixer  mounted  on  truck  chassis 

(W.   B.  Cannon)    h»34 

Concrete  road  special,    for  trucka *bb 

Effect   on   roads,   concreti-   pavement  built 

for   test    to    ileslruction    376.    n873 

(see  also  Motor  Vehicles,  Legislation) 

Engine   driv.-s    ;iir   c«.mpreMHor h»33n 

GxhauHt  cleans  concrete  pivvlng  Joints   .  .    057 

Farms,   motor  vehicU-H  on    903 

FecH.    fix    months'    yield 1034 

Ford,  end-dump  huiNt  and  body  for  .  .  .n*015 


editorial.'* ;  h.  hints;  n.  new.s  notoK ;  a.  abHtracts 
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Gasoline  tax  in   1  J   states    n501 

LeeislatioD.    analysis    of    (B.    K.    TomUn, 
Jr.)      e:;iil.      e347.     351.      ejll.      (W. 
Jackson)    letter    1034. 

Connecticut   new   ruling    „"i?5". 

Louisiana   nl33.  n209.  noO.J 

Ores(ii     nl03!i 

Motor  car  in  railwaj-  sen-ice  ■■■■■■:  ■\;'^^^ 
Mules    vs     motor    irucks    (J.    E.    Fjclo) 

letter  331 
Public-utility      should     pay     more     than 

private  cars    (V      .'ackson) letter   10.14 

.-  Railwavs'  view  1 1  m  )tor  vehicle  com- 
petition .  .  .er>ll.  (S.  B.  Moore)  letter, 
with  editorial   comment)    (iOl 

Regulation.   British    •  •  •  •  ■  -^^ 

Safety  on   roads    ■  : e5-19-   n5°* 

Specifications  for  South  Africa aJUi 

States  get  30.303  Army  trucks   nlOa 

Steam  trucks,    use  in  Great  Britain    

(G.  W.  Watson  and  H.  S.  Hall)    'S 

Tax.    six    months'    yield     lO-j* 

Tax  proposed  in  House  bill.  .n209.  n254.  nSao 

Tax    paid    in    England     .....    430 

-    Tax    on    mileage    basis    proposed    (L<.    I  ■ 

Buff)     letter    S)Oi> 

Taxes   further.   A.  A.   A.  objects  to    ....n^oJ 

Tires,    effect   on    unfinished   subgrade    (H. 

W.   Slauson )     letter  •994 

Tires.    Government    specifications,    formu- 
lating      \i-  \i,-   i,-  ■  ■ 

Tires    solid   vs.   pneumatic    (H.   W     blau- 
son)      ....letter     101,     iB.    J.    Lemon) 
letter  335.    iC"T.  Dingman)   letter  620 
Tractors,   grading  outfits,  hints  on  opera- 
tion and  maintenance    »ou 

Trailer    for  warehouses  and  terminals     .n  4-0 
New    four-wheel,    tracks   properly   with 

trucks     °o*» 

T™*s:  „imo 

Connecticut,   new  ruling    nlO.i!) 

Mortality    in    road    construction .  .  .... 

e89.    '111.    IJ    E    Field)    letter  331. 

Move  local   freight.   California .^n 

Ohio.    10-ton   limit   opposed    nlZo 

Operation  costs  on  grades 

Operators    open    union    terminal.    Min- 

neapolis    •  .  : n9o8 

Supplants     concrete     buggy    hoist    on 

small  job    h'SoS 

Two    in  lieu   of  truck  and   trailer.  .  .h*022 
Truck    with    scraper    blade    for    gravel 

road   maintenance    n875 

Valve     closing    trucks.     Detroit    water 

works    'SS 

Moving  part  of  church    fG.  T.  Britt) '691 

Moving    300-ft.    wireless    tower    (Lieut.    A. 

T     Colwell) h420.    correction    538. 

Moving  pictures.  New  York  terminal  move- 
ments      ■ ■ n422 

Mullergren.    A.    L..    on    accounting    records 

for  consulting  engineers    'OSS 

Municipal       ownership.       government,       engi- 
neers,  etc..    see  Cities. 
Muscle   Shoals   plant.   Ford  offer  to  buy. .  . 

nl2.').  e308 
Muldaur.   G.   B..    on   fire  tests  of  new  post 

cap  for  mill  construction    '972 

Mules  v.".  motor  trucks  (J.  E.  Field) 

letter  331. 
Mystic    River.    Mass..    bridge,    twin   bascule 
spans  planned    a333 

N 

Napoleon.  Ohio,  water-supply,  tastes  and 
odors  in    771 

Nash  F.  M..  on  elimination  of  crawfish 
borers  in   a  canal  bank    '887 

Nashville.    Tenii..    bridge,    deterioration.  .  .  . 

e924.   '934 

Natl.  Assn.  of  Builders'  Exchanges,  code  of 
ethics... el.    ("Subscriber")   letter  204. 

Natl.  Assn.  Bldg.  Trades  Employers  meet- 
ing     n9r)6 

Natl  Assn.  Owners  of  R.R.  Securities  ap- 
points engineers  on  its  Board  of  Eco- 
nomics and  Engineering    el 

Natl  Distributers  Assn.  of  Construction 
Equipment    meets    n508 

Natl.  Drainage  Congress nl8.i.  n541,  n584 

Natl.   Miinic    L..'ague   meeting n338 

Natl.  Paving  Brick  Mfrs.  Assn.  urges  visit 
to  plants    e389 

Natl.  Pressed  Steel  Co..  handbook  on  steel 
lumber    n341 

Naval  base.  Pacific  Coast.  Alameda  site  de- 
fended (C.  E.  Hickock )...  letter,  with 
editorial   comment.    33. 

Navigable  waters,  pollution  of    n997 

Navy.  U.  8..  Bureau  of  Yards  and  Docks, 
aitivitles.  hook   review    989 

Navv   Dept.  cuts   wage.n e429.   n467.  n790 

Nebraska,  drainage  and  Irrigation  in 704 

Highways,  sec  Highways,  Nebraska. 

Nebraska  Univ.,  irrigation  school 373 

Newark.      N.      J.,      engineering      personnel. 

changes     n,o82 

Wage   (llnnulo   settled    n301 

New  Bcdfonl  Mass..  C.  S.  Ashley  mayor 
•;•;   terms    c4«9.   405 

New   England  rainfall  slotlstlcs   824 

New  England  Power  Co..  new  Vermont  de- 
velopment         n82 

New  England  Water  Works  Assn..  conven- 
tion  program,    papers,  etc n421. 

490.  498.  no04 

New    Hampshire     highways,    see   Highways, 
New  Ilamii-hiri' 
Water    suiM>l'>'.    crosB-conncclton    control...  .390 

NEW    JEIM*;;V 

Bonds    for   institutions   defeated nH71 

CnmmiilcrH  organize   for   rapid   transit   to 
N.    Y nlOMT 


Highways,  see  Highways.  New  Jersey. 
Interstate    Commission    authorizes    bonds 

for  tunnel  and  bridge    nn;)7 

Snow    removal   planned    nl079 

State  work,  residents  get   preference.  ..  .n711 

New  Jersey  Sanitary  Assn..  meeting nlOOl 

Catskill     Aqueduct,     suit     to     prevent 

New    London,    Conn.,    commissioner  -  mana- 
ger >lan  in  effect    n604 

New    Orleans — Impressions    here   and    there 
(W.  W.  deB.)    •iS? 

NEW    YORK    CITY 

Broadw.ay.  one-way  traffic  ends n505 

Brooklyn.     Ocean     Parkway     paved     with 

sheet    asphalt    '408 

Brooklyn  theater  roof  collapse.  ..  .e923. 
n*Ji.">4  I.E.  R.  T.  Berggren)  letter 
1073.  ' 

Building    in    Bi-onkl.TO     n86 

Building  in  Manhattan  Borough nSii 

Charter,  engineer  lo  help  revise n913 

Construction,   survey  made    n83H 

Fifth  Ave.  signal  towers,  design  se- 
lected      n«788 

Garbage  disposal,  etc.,  S2. 000.000  for...n209 
Manhattan  Borough,  July  building  plans. .n258 
Narrows  tunnel,  politics  or  engineering. ..e713 
New  York   City-.\tlantic  City  hard  paved 

route  opened    n630 

Port : 

Authority  meets  with  rail  executives. ..n207 

Authority  reiiorts  on  plan nl038 

Foreign  equipment  barred.  .e221,  n252.  417 
Motion     picture    shows    freight    move- 
ments      n422 

Narrows    tunnel    and   belt    railway    fa- 
vored     n704 

Pier  extension  allowed    n832 

Pier     project,      largest,     at     Stapleton, 

S.   I-.   near  completion    •900 

Politics  or  engineering    e71.') 

Port  authority.  Congress  authorizes.  .  .n234 

Unified    port    opposed    e67.T 

Queens    Borough    building    n547 

School,  credit  for  designing  (E.  A.  Frascr 

and  E,   E.  Seelye) letters  Itil 

Staten     Island     Tunnel,     engineer     staff 

named    n37.  nl25 

Stock  Exchange,    heavy  steelwork  in    (J. 

W    Pickworlh)    e839,  •842 

Transit: 

Freight  transport  in  subway  proposed. .n6'23 

Seven  bidders  for  big  contract n831 

situation    e551,  n581 

"Staggered"    work   hours   suggested. .  .n869 

Subway  contract  awarded    n912 

Tunneling,  see  Tunnels. 

Turner  plan  for  controlling  transit ..  .el046 
Unemployment  bureau  recommended   ....n607 

UnemplojTnent  in  October    n918 

Views      from      Engineerino     News-Record's 

windows   n«502 

Washington    Bldg.    reconstruction     (T.    K. 

Thomson)     ^774 

Water     supply.      Catskill     siphons,     bids 

asked  for  steel   pipe    n.'jOl 

Catskill      Aqueduct,      suit     to     prevent 

turning  Schoharie  Creek  into    n997 

Shandaken   tunnel  advanced    n464 

Zoning,  discussed  by  N.  Y.   Section.  Am. 

Soc.   C.   E nl077 

New  York  Engineers'  Club  honors  Hoover..n667 
New    York  -  New    Jersey    Port    Commission 

confers  with  rail  executives   n207 

New  York  Section.  Am.  Soc,  C.  E.,  see  Am. 
Soc.  C.   E. 

NEW    YORK    STATE 

Building  in  cities nl71.  n343,  690 

Departments,   overlaps   and   confusion. ..  .6429 

Engineering  work  centralized el73,   n207 

Health  dept..  new  sanitation  division...  313 
Highwa.vs,  see  Highways,  New  York. 

Labor,   supply  and  demand    n343 

Power  map  issued    824 

Soldier  preference  law  invalid    nl23 

Unemployment     nl28 

New  York  State  Barge  Canal,  see  Canals. 

Newspaper   building,    special    structural   de- 
sign for.  South  Bend.  lud ^412 

Niagara  Falls,  power,  may  light  Detroit.  .  .n912 

Niagara    power.    Canadian,    see    Queenston- 
Chippawa. 

Niagara  River  bridge  project   again   active. 

n422.  n833 

Niagara    Kiver.    water    diversion,    book    ro- 

Niger  Valley.  French  to  irrigate!  '.'.'.'.'.'.'.'.'.   243 

Night  construction,  locomotive  turbines  for 
Hood  lighting    h«208 

Niles.   A.  S..  on  safety  in   airplane  design..    400 

Nitrogen,    with    special    reference    to    actl- 
vatcd    sludge       »311 

Norfolk.    Va..    50-year    rainfall    record    (E. 

B.  Noyes)    •190 

Repair  of  wood  water  conduit  (J.  W. 
Ledoux)  .  .  .e3R9.  •;t90  (T  P.  Wolfe) 
letter  -,.\>i    (J.   W.   Ledouxl    letter  621. 

North    Carolina    highways,    sec    Highways, 
North  Carolina 

Notes    from    Foreign    Fields,    Palestine,    in- 
dustrial development    (A    E.  Kornfeld) ....     32 

Noyes.  E.  B.  on  Norfolk.  Va.,  50-year  rain- 
fall record    'lOO 


Oakland,  Cal..   water  main   Inyinr  program. 

large    nl040 

San     Pablii     Dam    cnmplctcd nl07K 


«»BITr.\RV 

Ashley.    B.    J.,    1041 

Battle.  J.  B..  959:  Bradv.  G.  P.,  8T,>- 
Baker.  W.  E..  835:  Biookins.  A.  T. 
793 
Cross.  Prof.  C.  R.,  915:  Cappelen  F 
W.,  709:  Chatten,  S.  H..  256;  Coch- 
rane. J.  L.  298:  Crocker.  Prof,  F. 
B..  S.-> 
Doherly.  W.   F..   959:   Davis.  W.  J.,   629: 

Dormant.    F     L..    793 
Eddy.    l>rof.    H.    T.,    1030 
Fox.    Sir   D..    015:    Fischer.    Maj.    L.    A.. 
211:   Fletcher.   G.  A.,  629:  Fortner.  S. 
A.,    29,S:    Fie.ylag.   C.    381 
Grace.  W..  S75;  Goodwin.  I.  T..  Jr.  875: 
Gamble.   W    H..   629:   Gillespie.   R.  H.. 
KiS:   Giraid.  J.  E..   256:   Goble.  L.  T. 
506:  Gray.  S.  M..  835.   '872 
Hains.    Maj.    Gen.    P.    C.    835:    Hanson. 
J..    168:    Harvie.    H..    749:    Henderson, 
G.  R..  793:  Hewitt.  P.  C.  381:  Holmes. 
H.  C  S3.-):  Houston,  A.  B..  256:  Hunt 
A.  L.   126:   Hyde.  C.  L.,  585 
Kennedy.    Sir    J..    749:    Kimman,    H.    J. 

544 
Larkin.  C.  R..  466:  Logan.  W.  L..  211 
Maher.    D.    W..    39:    McMullen.    J..    466- 
Miller.     B.     A..     1041 
Mills.    II.    F..    '627:   Morse.    S.   T.,   39- 
Mount   Stephen.  Lord.    1003 
Newman.  G.  O..  1081;  Nolan,  J.  J..  1041; 

Norboe.    P.    M..    959. 
Oliveras.  A..  168:  Owen,  J..  85 
Patton,    F.   E.,  544:   Pierce.  J.  W.,  669: 
Pope.  G.  W..  126:  Powell.  C.  E.    208; 
Prior,   C.   H.,  959:  Prouty.  C.  A..  n82 
Quintus.   J.   C.   915 

Richards.   Dr.  J.   W..   669;   Randolph    E.. 
3.9.    (P.  N.  Moore)    letter  537:  Robin- 
son.   W.    C.    297;    Robson.   R.   E..    793; 
Bodgers.    W.    J..    506:    Roney.    W.    H.. 
793 
Searles.    W.    H.    •374;    Sinclair.    A.     425- 
Smg.    J.    G..    256:    Snyder,    Col.    G     D. 
749:  Stone.  Dr.  B.  H..  930;  Stone.  Dr. 
W.  E.  :;il:  Sirobridge,  J.  H..  356 
Tuslm.   S.    P.     959 
Voorhci's,    S,    S..    585 

Wallace.  J.  F..   .39.  e4S,   '83:  Webb.  Col. 
G.  H.   835:   Wimmer.  S..   1003 
Ocean    Parkway.    Brooklyn,    N,    Y..    paved 

with  sheet  asphalt    •408 

October  contracts  valued  at  $104.318.674...n750 

Odor  engineering    e880 

Odors   ,uid   their   travel   habits    .....'.'.'.*.' .a908 
Ohio,  highways,  see  Highways    Ohio 

State  plans  reUef  for  unemph.yment n507 

Water    purification    plant    operators    or- 
ganize      n014 

Water  supply   legislation,    new    846 

Ohio    Basin    terminal.    Buffalo.    N.   Y.,   con- 
crete river  wall  poured  inside  large  steel 

forms    •716 

Oliio  River  bridge,   see  Bridges. 

Ohio    River-Lake    Erie    Canal    opposed    by 

.-Vrmy  engineers    n626 

Ohio  State  University  stadium    .!!!!!!!!  in913 
01  .  fuel,  see  Railways.  Locomotives. 
01    heater,  haml   fills  pavement  joints.  ,  .h^336 
Oil  wastes,  see  Wastes. 

Oklahoma  eight-hour  law   attacked    n631 

Oklahoma  City,  bond  issue  defeated    n956 

M..  K.  4  T..  engine  terminal  and  line  re- 
vision             '440 

Map  of  water  distributioii  system  faulty, 

c  ,  el31.  158 

Sewage-works,  report  on    ii)8 

Older      C,     on     Illinois     trallic     endurance 

test    e...(j;}    0-4 

Ontario    hydro-electric   power,    see    Niagar.'i 

Falls. 
Ontario,  water  supply  cross-connection  rules  37* 
Open    channels,    effect    of    curvature    upon 

flow    III.  P.  Eddy) 5ie 

Open  price  associations,  see  Trade  Associa- 
tions. 

Oiangc  Co..  Fla..  to  sell  road  bonds nl037 

Output,  individual,   increased    c261 

Owner   and   contractor,   mutuality  ol   inter- 
est   ( E.  Haupt )    letter  204 

Oxyacetylene.  see  Welding, 

Oxygen,  consumption   in  sewage,  etc 8,52 

Content  in   water,  low.  causes  tastes  and 

odor    771 

Oyster  shells  as  road  surfacing  (L.  G.  Hall)   353 


Paaswcll.    G.,    corrects    error    in    article    on 

transition    curve    tables,    Aug.    26.    1920, 

issue    74..* 

Pacific  Coast    naval   base,    see  Naval   Base. 

Pacific  Coast. 

Pacific  Logging  Congress   n780 

Paducah.  K}'..  elects  two  engineers  to  com 

mission     1019 

Paint     more    knowledge    needed     (Prof.    A. 

H.    Sabin) .  .  .e2H2.    269,    letter   '291    (H, 

A.  Gardner)    letter  829 

Tensile   properties   of    films    94 

Palestine     industrial     development     (A.     E. 

Kornfeld )     32 

Panama   Canal  administration,  changes.  ..  .ii705 

Cargo    passing    through    101  :i 

Low   tralTlc    32(i 

Panama-Costa   Rica   boundary  commission. ..n371) 

Paper  mills  cut   wages    n342 

Papers  reati  before  societies,  time  limit  on. .6870 
Papers,  business,  what  they  can  do  to  sliced 

revival   of  business,   by  J.   H.   McGraw..    740 
Paris  J.   M..   on  stress  cocflflclents  for  lanro 

horizontal   pipes    e7.'>8.    •708 

Park  commission    engineers  on    21 

Park  system.   Union  County,  N.  J e86S.  078 
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Parker.  J.  L...  on  long"  concrete  trestles  to 
cross  Southern  river  swamps    ,■  *7«o 

Parker,  Capt.  T.  B.,  on  stresses  in  hori- 
zontal pipes  on  rigid  saddles.  .  .e303. 
•••iOK.  correc'.ion  500 

Parsons,  W.  B,,  on  New  York  City  charter 
revision    commission    n913 

Patent  Office,  assistant  examiner  to  be  ap- 
pointed      n508 

Force.   Bar  Assn.   for  more  pay n543 

Personnel,    increase     n355 

Specifications,     criticism    of    first    blank 
page    -  ■  ■    658 

Patents.  Gans  zeolite  water  softening,  up- 
held      nl68 

Strauss  Bascule  Bridge  Co.  sues  Seattle. ..n431 
Warren  paving,  status  of   e963.  969 

Paterson.  N.  J.,  votes  to  acquire  water 
works     n833 

Patrick.  Col.  M.  M..  new  chief  Army  air 
service     '543 

Pavements,    see    Highways.    Pavements. 

Paving  Conference.  Philadelphia    n704 

Pawling  &  Harnisehfeger  donate  crane  for 
cleaning   Pueblo    n436 

Pelham  Park  stadium  N.  Y.  City,  traveling 
forms   cut   expense    'O?? 

Pend   Oreille  River,   Ore.,   bridge  planned. nl077 

PENNSYLVANIA 

Building  code  planned  again    n81 

Engineer   registration   board   appointed..  .n541 
Highways   see  Highways,    Pennsylvania. 

Penn.    R.R.,   claims  damages  from  city   for 

Pittsburgh   slide    n337 

Labor   elections    illegal    n353 

To   repair  cars    n631 

Penstock  bursts  during  test    nSOl. 

634.  640.  e758 

Periodicals,  engineering,  getting  full  value 
of    (P.  Thompson )    456 

Permanent  Internatl.  Assn.  of  Road  Con- 
gresses, see  Highways.  Internatl.  Assn.. 
etc. 

Pcrr.v.  J.  P.  H..   on  engineering  education..    340 

Persons  in  family  and  dwelling,   number  of.  777 

Petrenko.  S.  N..  on  cofferdams  for 
Dnieper    River    improvement.    Russia.  .  .  .  '943 

Phelps.    H.    K..    on    splitting    failure    in    a 

'  wooden    truss •514.     (H.    J. 

Schoenfeld)    letter   631 

PHILADELPHIA 

Asphalt   plant,   new    (H.  T.  Macfarland)  .'lOa 

Bonds,    municipal,    bring    premium 891 

Bridge  to  Camden,   see  Bridges.   Philadel- 
phia-Camden. 

Bridges,   to  be  examined    nSOl 

Garbage    incinerator,    bids    asked n359 

Plan    upset     n667 

Sewage  works  contract  to  be  completed. .n308 
South    St.    Bridge,    reconstruction    to    be 

readvertised     n745 

Street    cleaning,    by    contract    ends    Dec. 

31      nl23 

Full  municipal  service   n398 

Phila.   Eiigineers'  Club  to   discuss  paving.  n424 

Phila.    Housing    Assn.    survey n3n3 

Phillips.   A.  E..   resignation.  ..  .e301.   384,   n540 
Phipps  bill,   sec   Highways.  Pederal-aid. 

Phoenix.    Ariz...    flood    damage    n464 

Pholas.  see  Teredos. 

Photography    In    hydraulic    measurements 

in   India    (S.  C.    Maiumdar)     •414 

Picketing,    decisions    on     elOQ9 

Pickworth.  J.  W..  on  heavy  steelwork  in  N. 

y.   Stock   Exchange    e8.39.    ^843 

Piepmeier.    B.    H..    on    hea\\v    narrow-gage 

locomotives  on  concrete  road   work •SGS 

Piers    (foundation)     concrete,    fail    through 

rusting  of  .steel    (H.  H.  Brown)  .  letter  ^827 

Test    with    1000-ton    jack •763 

Piers     (shipping),    oranes    for.    N.    Y.    City. 

bids  to  be  readvertised    n954 

Fires    e345.  n378.  e757.  n788 

Open     deck     to     resist     storms     (H.     H. 

Braun)     'lOSS 

Pile  holes  blasted  for   (H.  H.  Braun)  .h^l035 
PILES 

Concrete,    bamboo-reinforced,    for    bridge 

foundations.    China     33 

Armored,   support    wharf.    Port   Orford. 

Ore -lOei 

For  concrete  trestles  over  swamps    (J. 

L.   Parker)     •735 

Dragline  drives  54  piles  in  10  hours    (C. 

H.    Eiffert)     h^l30 

Driven   through   wharf  roof   90   ft.   from 

tender    •25 

Footing,  cut  off  80  ft.  below  water  sur- 

„  *a<»  ^ h*1075 

Holes    blasted,    lor    ocean    pier     (H.    H. 

Braun)    h^lO.35 

Pilc<lriver.    pivot    with    special    features 

(B.   E.    Torpen)     h^377 

Pine,  successful  bids,  for  Portland.  Me.nl043 
Universal  knuckle  for  piledriving   (M.  L. 

Vail)     h'251 

Pine   pile   prices    n877 

Pine.  Southern  see  Southern  Pine. 

Pine  stakes,  long-lived   (J.  M.  Garrett)  .... 

letter  701 
PIPB 

Analysis  of  stress  (J.  M   Paris)    .  .e758.   •768 
Cast-iron,    man-hour    and    material    costs 

In  la.ving   (L.  G.  Hall)    413 

Prepared    joint     n257 

Electrolysis   m    underground    8.VHtcms.  .  .  .    831 
Galvanized  spiral  riveted  steel   pipe,    flow 

of  water  through  (Prof.  F.  W.  Greve).^15D 


Pago 
Horizontal,    large,    stress    coefficients    for 

(J.  M.  Paris)    e758.    '768 

On  rigid   saddles,   stresses  in    (Capt.  T. 
B.    Parker)  .  .e303.    '306.    correction   500 
Iron  and   steel,   soil   corrosion    studied.  .  .n833 

Rusted.     remove(i     from     coupling h953 

Selection   of    (J.    W.   Ledoux) a556 

Submerged,     discharging     into     reservoir. 

loss  of  head  f.or   (C.  O.  Wisler) '886 

Wood,  preferred  for  tunnel  ventilation.  .    243 
Repair    at    Norfolk.    Va.     (J.    W.    Le- 
doux)  e389.    •396.    (T.   F. 

Wolfe)    letter   538.    (J.   W.  Ledoux) 
letter   631 

Wood-stave,  stands  blast   and   fire 399 

Pipe   line   for  oil.   see   Oil. 

Pit   River,   Cal..   project,   progress  on ^604 

Pitch,  elastic  viscous  deformation  expressed 

by    formula     33 

Pitot   tube,   new  use  in  testing  pumps    (A. 

L.     Collins)      'BIO 

Pittsburg.  Cal..  road  tests el045.    'lOlS 

PITTSBURGH 


Brills 

Concrete,   to  be  built    n255 

Fire,   creosoted   wood   floor  responsible 

n81.    nl34.    •137 

Huge  program  in  bond  issue    n397 

Low    bids    for    16th    St.    bridge n433 

Point;    engineers    to    investigate     ....    n36 
Point,     report    recommends     immediate 

repairs     n668 

Liberty    Tunnels    driven    by    full-section 

excavation      *47S 

Slide   started   by   heavy   rains    nl35 

Penn.   R.R.  claims  (lamages   from  city..n337 
Planning,     see    Cities.    Planning. 

Plants,    industrial,    enter  new    fields nSlO 

Plumber    or    sanitary    engineer     (Old    Civil 

Engineer)  .letter,   with  editorial  comment  538 
Pneumatic  caisson,   see  Caissons. 
Pneumatic  hammers,    see   Hammers. 
Poisons,    use  in   drainage   work    (O.   C.   Ku- 

licka)      333 

Polhemus.    J.    H..    on    sunken    dredge   rai.sed 

by   jacking   from   dry  dock   pontoons.  ..  •lOSfi 
Pollock.   J.    R..    on    sewage-disposal   studies. 

Flint.    Mich •373 

Pollution   of  navigable  waters n309    n997 

Pontoon    bridges,    see    Bridges.    Pontoon. 
Population   growth   expressed  by   formula.. '889 
Port     Arthur.      Tex.,      anti-malaria      work. 

cost   of    (R.    G.   Upton)     •40 

Port   Authority.   New  York,    see   New   York 

City.   Port. 
Port    Orford.    Ore.,    concrete    armored    piles 

in  wharf   'lOOl 

Portland  cement,  see  Cement 

Portland.    Ore.,    exposition.   Federal   recogni- 

„  tion     n437 

Port,    bulk    handling    plant     (G.    B.    He- 

gardt )     "760 

Portland.   Ore..  Section,   Am.   Sc.  C.  E..   un- 
conventional   society   notes    n793 

Portland-Vancouver      bridges      makes      big 

profit     ,,707 

Portland  Cement   As,sn.   engineers   meet .  .  .  .n6(i7 

PORTS  AND  HARBORS 

Breakwaters   of    three   types   in    one   lake 

harbor    '1069 

Calumet   Harbor.   Chicago   plans n309 

Chicago,    waterfront    bulkhead    construc- 
tion  "614.    correction    947 

Convention  of  port   authorities.  ..  n503.   n706 
Eqiniiment.  foreign,  barred  in  New  York. 

e331.    n353.   417 

Fender    logs,     maintenance 143 

Illinois-Indiana,     resolution     for    commis- 
sion      n421 

Italy,    work   under   way    480 

Lake    Michig,an    interstate    harbor nlOli 

London,     dock     improvements 31 

Milwaukee,   city   surveys   of    "558 

Waterfront   bulkhead   construction .... 

•(514.  correction  947 
National    help    only    to    ports    encourag- 
ing  American  ships    895 

New   York,    see  New   York   City.   Port. 
Piers — fires,   etc..    see  Piers. 

Pollution   by  oil   wastes    n30S    n997 

Portland.    Ore.,    bulk    handling   plant    (G. 

B.    Hegardt)     ^760 

Problems   discussed  by   engineers    n464 

Russia.    British   experts  to   survey nl33 

Trelleborg.  Sweden,  plans  wanted   ....        n84 
Wharf.    Port    Orford,    Ore.,    supported    by 

concrete  armored  piles    •I 061 

Wilmington     Del.    bids    opened nl29 

Postal  distril'^        T       '.,,,,  rapid •1054 

Power,   scf    V     ■        i 
Power  Coin 
Power  trni- 
Precast  stoii 

R.    Sharp) ....  .I'  .  .'•1037 

I'relinl.  C.   on   ancient  dams    ....550.    (N. 

B.  Hunt  and  C.  Prelini)   letters  1033 
Pressure,    earth,    see   Pills. 
Price  associations,   see  Trade  Associations. 
Price  fixing.  Federal  report   soon ....  n300. 

correction   343 
Prices,    see   Construction.    Materials. 

Prices   of   food,    retail,    increase    n437 

Princeton    Engineering   Assn.    meets n745 

Princeton  Univ.  enlarges  scope  of  engineer- 
'     '       ■       ■  308 


Page 

Professional    fees,    limitation     c263 

Promoter   vs.    engineer ....  e674.    a693.    (R. 
L.  Sackett)   letter  836.   (C.  E.  Muhs)   let- 
ter  S67.    (C.   E.   Drayer)    letter  950 
Proportional    representation     (Prof.    L.    J. 

Johnson)     letter    993 

Protractor  and  18  scales  in  one n^46fi 

Providence.   R.  I.  electricians'  union  makes 

wage    offer n301 

Garbage    feeding   contract    n583 

Meters    and   water   consumption    350 

Rainstorm    totals     529 

Providence    Engineering    Soc.     fanciful    de- 
sign  for  clubhouse    (W.  B.  Lewis)..  el73 
•191.    (A  Cincinnati  Engineer  anci  W.  E. 
Rolte)    letters  333 
Public   health,   see   Sanitation. 

Public   Health   Institute   program n543 

Public    Roads    discontinued nl079 

Public  Roads  Bureau,  see  Bureau  of  Public 

Roads. 
Public  utilities,  bond  market  improved    .  .  .e93y 
City  has   right   to   take   properties,   court 

rules     453 

Public    works,    advance   planning   proposed.n913 

Estimates    and   costs    el31 

Gompers   urges   construction    to    decrease 

unemployment     n31.'l 

Proposed,  total  S;73J)00.000   .  .  .  .n999.  nl036 

Urged    for    unemployed     ii581 

Public    Works    Dept..    see    Dept.    of    Public 

Works. 
Publicity  work.  Missoula  Chapter  A.  A.  E..^353 
Publishing,    industrial,    training    course    an- 
nounced      n463 

Pueblo,     Colo.,     flood,     city     arranges     for 

study  of   protection    n633 

Company    donates    machine    for    cleaning 

city    _j_,  .  n426 

Overflow    channel    proposed     •570 

Reservoir    sites    studied    nl64 

Pulverizing   mill   for   fuel    n585 

ruMPS 

And  motor  specifications.   South   Africa. .n302 
Centrifugal: 

Baltimore,   test  of    (R.  W.   Allcrloii). 

„     ,  letter  78.") 

Book    review     (jsy 

Determining    efficiency     (A.    G.    Husted 
and   Prof.    A.    P.    Sherzer)  ..  letters    ^334 

Economics  of  design    (Col.  E.  J.  Dent) 

e509.    •539 

Large,    wanted   by   Montreal    n583 

Engines,    triple-expansion,    three,    wanted 

by    Milwaukee     n583 

Impellers,    open   vs.    closed,    in    Brockton 

Mass..    sewage   pumping    plant    (H.    S. 

Crocker)      354 

Reciprocating,  at  Erie,  have  lowest  cost!    n59 
Testing,    new    use   of    pitot    tube     (A.   L 

Collins)     .gjQ 

Valve.         automatic         double-cushioned 

*'=<^k    n.42(5 


Qua.vle.   L.   A.,   on  reservoirs  vs.  additional 

pumps      •       g.ig 

Queens   Borough.   N.  Y.  c!.'  building! !.'!. '.n547 
Queensland,    railway   work   in    ....  690 

QueenstonChippawa      power      development 

canal,    sliding   form    for   lining •20 

Power     plant     opened     !!!!!!!!!!!!! !nl077 


Racine,    Wis.,    unemployment    relief    n25» 

Radio,    see    Wireless    Telegraph 
Rails,    see   Railways.   Rails. 

RAILWAYS 

Alaska,    appropriation   for  completion        nS73 

Nears    completion     iil078 

Susitna  River  bridge,  description  !  !c90.  •93 
Alberta    &    Great    Watei-ways.    relocation 

to   eliminate  slide    •!(( 

Articulated  trains.  English ! ! ! ! ' '    933 

Ash-handling     plant     has     buckets     and 

crane     •sio 

Ashpit  cleaned  by  steam  jets  from  loco- 
motives      ^470 

Atchison.    Topeka    and    S.    P..    see    Rail- 
ways.  Santa  Fe. 
Australia,    standard    gago   for    ....u705     910 

Better   times   for    '.  e319 

Bolivia.  F.  Lavis  retained  to  advise  oii !  !nl66 
Brake,    skid,    for   gravity   switchipg    ....  •534 
Bridges,    see   Bridges.    Railway 
British,  sec  Railways.  Great  Britain 
Buildings,    small    cement   stucco    covering 


for 


•853 


1 1    see  Water  Power. 
I  Illations  in  water     30 
I'.tUimore  refinery  (J. 


point    n3.">9 

Profession.  What  Is  a? el 

("Subscriber")    letter   304 


C    B.  &  Q..  ash-handling  pUint  at  Denver  •310 

Canadian     light    •39!) 

Rates  cut    n91H 

Cars,    steel,    orders    n9eo 

Chic.    Rock    Island    &    Pacific,    tentative 

valuation    n791 

City  growth,  railway  obstacles  to.  .efl.33.  •646 
Claims  settled  to  extent  of  $387,000,000.  n667 
Consolidation    of    systems.    Riplev    report 
on    .  .  .e550,  n584.  see  also  n505.  a986 
Crossing  made  up  on  job  with  oxyai'cty- 
lene  torch    .  .  .  .h"163.   (L.  D.  Cornish) 
letter    334 
Curves,  tnie  transition,  for  railway  prol>- 
lems.   article  pub.  Aug.   36.   1930,  cor- 
rection     743 

D.  L.  &  W..   see  R.Tilways,   Lackawanna 
Denver  &  Salt  Lake  may  be  junked   .  .  .  .nfll4 
Detroit.   Toledo   &   Ironton.   Ford's  opera- 
tion      0345.     (L.    J.    CarmalU 

letter  579 
Eastman.  J.  B..   address  on   railroads  as 
National   system    086 


•Illustrated  ;  e  editorials;  h,  hints;  n,  ne^ra  notes;  a,  abstracts 
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990 


Electrification. 

Australian    railways    l.'xl 

Chile    97(i 

France    32;J 

Great    Britain    8ti  I 

Lackawanna    plans   electrLfication    Doth 

ways   from    Soranton     n607 

LogRrin?  railways  in  Northwest    800 

Steel  plants,  electrification  ot  raiiwa.to 

at   «53.  e71.'? 

Elevated,    Chicago,    raised    •448 

Engine  house,   see  Railways.  Locomotives. 

En^neers    and     el 

Engineers,     professional,     see     Engineers, 
Railway. 

Equipment,   buyinfr  continues    nl044 

Equipment,  new.  roads  place  orders  for  n830 

Fills,  see  Fills.  Earth 

Finances. 

Better  limes   for  railways    e219 

Improved   income   laid   to   deferred  ex- 
penses      n42'.i 

Indebtedness     to      government     to     be 

funded,    bill    for    nl74 

Preferred    borrowers     n79.'> 

Relief    for    roads    e47 

War  Corporation  may  resume  loans   .  .nl6."> 
Ford's    operation     ....e.345.     (L.    J.    Car- 
malt)    letter   579.    698 

France,  electrification    323 

Freight,   see  Freight 

Grade  eros'*ngs  Michigan,  reduced    n298 

Grade    line    location,    diagram    for    final 

adjustment    (S..    E.    Redd)     .M7 

Grand  Trunk  stocka  worthless    n543 

Great  Britain: 

Articulated  trains   93;t 

Combined  in    four  groups,   government 

proposal    687 

Consolidation    76 

Eleotrifitation     864 

Labor  Party's   bill    76 

Longest    train    run    809 

Road   transport   by    309 

Track   tanks  for  water  suppty    612 

Group  consolidations.  I.  C.  C.  plan,  .n505 
see   also   c.550.    n.584 

Idaho  Central  cut-off   approved n378 

Illinois  Central    small   station   layout    ,..•483 

India,    tie   shortage    856 

Irish,  seashore  and   track  protection    . .  .  '228 
Labor,  see  Labor.  Railways 

Lackawanna  advertises  its  engineers eo09 

Plans    electrification    both    ways    from 

Scranton    n607 

Locomotives : 

American     and     E\iropean.     effect     '^i 

bridges     (P.    H.    Chen)      e49. 

•58.  correction  110.  (R.  A.  Marshall. 
C.  E.  Fowler.  G.  H.  Pegram.  B.  R. 
Leftler  and  A.  W.  Buel)  letters  290. 
(I.  F.  Stern  and  A.  P.  Robinson) 
letters  :J75.    (J.  H.  Ehlersl   letter  866 

Cut-off,    automatic   regulation    600 

Engine     house,     rectangular,     with     in- 
terior   turntable     •1064 

Fuel    oil    stations    •183.    (R.    L. 

Holmes)   letter,  with  ed.  comment.  61S 
Lowered  through  shaft  by  novel  method 

(B.    G.    Best) h'OlO 

Scale,  track,  shows  load  on  each  wheel 

fC.    C.    Bailey)     •808 

Logging,   steam   shovel  work,  cost  of   .  .  .hn95 

Longest  tr.i.in   run.   British    809 

Louinville  &  Nashville.  Gull  Coast  bridge 

renewal   held   up    n36 

M.    K.    &    T..    engine    terminal    and    line 

revision  at  Oklahoma  City   ^440 

Plans  betterments    nl():i6 

Maintenance     costs    refused     for     "labor 

inefficiency"    n296 

Missouri.    Kansas    &    Texas    Ry.    to    start 

work    costing   8425.000    n711 

Moffat    see  Railways.  Denver  &  Salt  Lake 

Motor  car  in   pas.sengcr  service    •g.lO 

Motor  vehiile  competition,  railways'  view 

of    e.->ll.    (S.    B.    Moore)    letter. 

with  editorial  comment,   661 
National    system      mil    entities.    Eastman 

address     a9Sfi     (see    also    n505. 

0.550.   n5841 
Ontario  to  extend  road  to  provide  work  nB8R 

Operating    gains    n836 

Operating  income  in   May    n86 

Passenger   train,    first    trip.    1831 573 

Penn..     claims     damages     from     city     for 

Pittsburgh    slide    n337 

Labor    elections    illegal     n253 

To   repair   cars    "*'2^ 

Queensland,    work   In    600 

Balls: 

Australian  standanl  sections  and  speci- 
fications     •eii 

Manganese,    laid    by    So.    Pac 20 

Renewal    devices,    English    •27.'? 

Researeh    to   the   fore    el"^'' 

So.   Pac.   places    large   order    d796 

Specification,   new.   jiropused    ,  .  .  .0174.   202 

Tests,    head-down,    proposed    233 

Rates,  see  Freight. 

Relocation  to  eliminate  sliding  hlllsido  ,  .    'IS 
Roadmasters   and   M.   of   W.    Assn.    meet- 
ing      nB42 

Rnadwav   and   track,   book   review    387 

Santa    Fe    plans    industrial    extensions    In 

In    Dallas    nlO.IO 

Sleepers,  concrete   fbook  review)    824 

Sliding  JUIlHlde.  relocation  to  eliminate  .  .    '18 

So.    PaCi   Jays    manganese    rail    29 

Long  tnnnel  built  to  eliminate  operat- 
ing ha7.ard    '367 


Pat-c 

Places    large   rail    order    n7!)r> 

Tehachapi    tunnels   rebuilt    n4bo 

Southern  Ry..  resuivey  alter  improve- 
ment   IG.  W.  White) 764.    (C.  H. 

Bir^-srye)    letter    1074. 

Station  layout,  small,  Illinois  Central    . .  •482 

Analysis    of    problem     (Wilcox),    book 

review     ,- •    457 

Cincinnati    rapid-transit    belt    line    (V. 

L.    Raschig)     '264 

Freight    carriage    e.i9J 

Residences   follow    lines    48J 

Toronto   takes   street    railways    ..°„\^ 

Tracks  paved  with  grouted  concrete  . .    O;"'-^- 

Strike,  see  Labor.  Strikes. 

Surveys,    airplane    saves   large   sum    71 

Southern    Rv..    resurvcy    after   improve- 
ment    (G.     W.    White) 764.     (C, 

H.   Hirdse.ve)    letter    1074. 

Swiss,    electrification,    etc '242 

Switching,  skid  brake  for  gravity  switch-^ 

Tehach,api  Pass.  Cal.,  railroad  line 
change    ..•569 

Tcmiskaming   &   Northern   Ontario  to  be 

extended     n(>"„^ 

Power  development n705 

Ties: 

Concrete,    book    review    834 

India,    shortage    856 

Perforating  machine,  increased  speed  on.  741 
Standardization    conference    n748 

Track: 

Concrete  block   track   supports,    Italian 

r.TJlwayis      *6S9 

Discussion    of    n542 

Falling  rocks,   protection  against    . . ,  .    602 

Machines    for    work    574 

Maintenance,  book  review    287 

Protection  on   Irish   railway    •228 

Unit  costs  of  work   554 

Trains,    articulated    933 

Trestles,  limber,  shearing  stresses  in 
stringers  (A.  M.  Van  Auken)  ,  . , . 
letter   119 

Tunnels,   see  Tunnels. 

TiuTitables,    pits,    snow    melted    in     ....    65:$ 
Interior,  in  rectangular  engine  house.  •1061 

Placed  by  cribbing   and   jacks    h*293 

Renewal,  rapid,  at  engine  terminals   .  .    933 

Valuation : 

Chic.   Rock  Island  &  Pacific,   tentative 

valuation    n791 

Eastern    field    work    completed    n38 

Florida  East  Coast  and  Mobile  &  Ohio, 

and    others     n423 

I.  C.  C.  closes  Chicago  office n956 

I.  C.   C.   issues  more  supplemental   re- 
ports        n3S 

More    completed     n83 

Prouty's  death  not  to  halt  work    ....    nS'Z 
Tentative  valuations,  additiona.l.  n210,  n296 

Water  supply,  track  tanks    61*2 

RAINFALL  .\ND   RUNOFF 


mate    •23 

Everglades.    Fla.,    tests    on    run-off    from 

muck  soil   al57 

High,  from  small  areas   (I.  E.  Houk)    ..^480 
High  rates,   frequency  of    (A.  Hazen)    ..•858 

New    England    statistics    83 1 

Norfolk.      Va.,     50-year     record      (E.     B. 

No.ves)    •lOO 

Probable     frequency     of     given     rates    of 

r.ainfall    (A.    F.    Meyer) •10«7 

Providence.    R.   I.,    total    precipitation    .  .    539 
San  Antonio    Hood.   extraor;linar>-  rjiinfall 

due  to  Mexican  storm   iC.  C.  Clark)    .  ,    495 
Year,    1031,    not    unusually    wet    987 

Raising  sunken  dredge  by  jacking  from  dry 
do<k  pontoons    (J.  H.   Polhcmus) '1056 

Raschig.  F.  L.,  on  Cincinnati  rapid-transit 
railway     •284 

Rand.  C.  F..   British  honors    n83 

Randolph.    E..    obituary    ,  ,  .  .n379,    (P.    N. 
Moore)   letter  B37 

Ransom©  Concrete  Machinery  Co.  adds  to 
plant     n751 

Rayner.  W.  H..  and  J.  R.  Stubbins.  on 
sand  box  used  in  teaching  topographic 
mapping     •810 

Res.    S..    elected   hon.   mem.    Am.   Soc.   C. 
E    .  .  .c346.    (F.  I.  Wlnslow)  letter  4!>9 
With    P.    R.    R.    50   .years    n255 

Reclamation  act.  Federal  co-operative,  favor- 
able report   on    nl67 

Reclamation  Sen-ice.  co-operative  investiga- 
tions   with    Wyoming    199 

Redd.  S.  E.  on  diagram  for  final  adjust- 
ment   of    grade   line  location     617 

Redwood  sur\-ev  stakes  stand  47  years.  .  .  . 
5.10.      (J.  M.  Garrelt)    letter  701 

Refuse  disposal,  see  Garbage 

Regional  surveys  in  relation  to  city  plan- 
ning        201 

Registration  of  engineers,  see  Engineers. 
Licensing. 

Relnforeed-concrele.  see  Concrete.  Reinforced. 

Research,    day    of    visions    6430 

Narratives     659 

Revival     of     e673 

RESERVOIRS 

Curious  structural  layout  In  new  British 
reservoir  .,•535.   (W,  Gore)  letter  701 
Flood  control,   on   Minnesota   River    ....  ^140 
Oulllow  and  height  computed  from  Inflow 
and   capacity    (J.  C.  Stevens) •lOSl 


Page 
Uudcrfjround  water  storage  on  Santa  Ana 

cone.    (H.   Forbes)     •eS.'J 

Versus    additional    pumps    for    peak    de- 
mands,   CL.  A,  Quayle)    •328 

Residences    follow    street    car    lines    483 

Richards.  W.  H..  retires  from  New  London. 

Conn.,    waterworks    ^625 

Richardson.    C,    asphalt    specialist,    retires.   n503 
Ridgwai'.  R.,   and  C.  M,  Holland  study  city 

transit    in    Europe     n352,    n625 

On  subways   for  city  transportation   . ,  ,  .a778 

Rimrock   Dam.    height   fixed    n464 

Ripley.  Prof.  W,  Z..  report  on  railway  con- 
solidation    .,,.e550,    n584     (see    also 
n505  and  a986) 
River   Dee.    see    Dee, 

River  and  harbor  work,  small  fund  for   .  .n704 
Rivers  and  harbors  bill.  S27.000.000  asked. nlOSS 

BIVEBS,  see  also  W.\TEB  POWEE 

Bank  protection  with  spur  dikes  (P.  Flit- 
man.  W.  G.  Atwood  and  H.  L.  Thack- 

well)      letters     ^78,     (Col.     C. 

Mc   D.    Towusend)    letter   249,    (W.   C. 
Hammatt)     letter    376 

Banks  protected  by  tree  retard    ^966 

Colorado,  one  name  from  source  to  mouth.  n81 
Dnieper,  Russia,  cofferdams  for  improve- 
ment   (S,    N.    Petrenko)     ^943 

Milwaukee,  and  harbors,  city  surveys  of.  •556 
Mississippi,  emergency  levee  construction 

(A.    L.    Dabney)     e47,    *62 

Retards,   tree,  protect  banks    •966 

Santa  Ana  made  to  cut  new  outlet '143 

Spur    dike    protection     (M.    A.    Stainer) 

letter  '500 
Tidal  bore  studios.  River  Dee  and  estuary, 

England.    (W.  Gore)    '491 

Rivets,  heating  with   gas.    (L.  Balliet)    .  .el,   31 
Roaehe.  F.  L„  on  undergroimd  water  supply 

for  Akron  rubber  plant   411 

Roadmasters  and  M.  of  W.  Assn.  meeting. ji543 
Roads,    see  Highways. 

Robinson.  E..  on  jacking  up  concrete  grand- 
stand   to    allow   enlargement     •SIS 

Robinson.  Moncure.  biography  republished.     990 
Boby.     H.    G..     on     Government     engineers' 
report     on     St.     Lawrence     waterway     ,  , 
.  .  .  .0389.    402.   with  insert 
Rochester.    N.    Y..    building    inspection.     (F, 

P.    Cartwright)      '105.    e219 

Engineers  and  others  in  conference  .  .  .  .n664 
Housing  regulations  (F.  B.  Cartwright).  •SIS 
Sludge  disposal  at  sewage  disposal  plant, 

(N.   A.   Brown)     a787 

Rock    Creek    Park,    see   Washington. 
Rock   crusher  repair   parts   snipped   by  air- 
plane     ■ n747 

Rock   Island  Ry.,  see  Chic .   Rock  Island  & 
Pacific. 

Rockskip  made  from  boiler n^868 

Rollers,   highway,  see  Highways.   Rollers. 
Rondout  Creek,   N,  Y,  bridge,   see   Bridges, 

Highway. 
Roots,    collapse.    Brooklyn    theater.  .,  ,0923, 
n«954,    (E.  B,  T.  Berggren)   letter  1073, 
Groined   arch,    between   high    column 
and  low  walls    (P.  Thompson)    •  • '51° 

Large,    suspended   by    cables    •688 

Timber   truss,    for  special   conditions.  . . . 
•246    (E.   D.   Oilman)    letter  418 
Rose  Polytechnic  Institute,  new  buildings.   n502 
Botor.     (?5-ton,     rolled     mon;     easily     than 

carried tn- 

Botterdam    dr>-dock.    large    lOo 

Rowntree.  B.  S..  studies  American  industrial 

rclalions    e758.  e797 

Run-off.   see  Rainfall  and  Run-oft, 

Russell.  Col.  E..  promoted    n"?". 

Russia,    failure  of  communism    e219 

Harbors    to    be    sun-eyed    by    British    ex- 

ports    nl2'- 

Recessional    halting.      (R.    B.    Keely)     . . 

0881.  896  ,„,_ 

Skilled    workers     number   of ....1056 

Bust  In  reinforcement  of  concrete,  jreo  Con- 
crete.  Beinforced. 


8 


Sabin.  Prof.   A.  H..  on  lack  of  knowledge 

of   paint 0262,    letter  291,    (H,   A. 

Gardner)    letter  839 

Safety,    A.    B.   A.    section    formed    n42.i 

Eye    protection    in    electric    wcldin?     (C, 
W.    Gelgcr)     h^l20 

Salem.    Ohio,    typhoid   outbreak,   new   legis- 
lation   caused   by    846 

Salina,    Kan.,    Masonic  Temple   falls   during 
construction    n^l65.  e431,   •432 

Salt  in  water  supplies    allowable 899 

San    Antonio.    Tox..    ='.1    construction    work 
under  city   engineer    76.> 

Sand,     and     gravel,     excavated,     stored    on 

building   site    h5R0 

Freight   cut    approved    ii408 

Sand   drifts   on   roads,   see  Highways,  Sand 
Drifts. 

Sand  settling   tank,   balanced    n^Olo 

BAN    FRANnsrO    (seo   also    SAN    FBAN- 
ns<'0  BAY) 

Building    situation    improves    n350 

Building  strike.   American   plan   probable 

result     •  •  •  •  -"128 

Situation   clears    n427.   n711 

Engineering  building  planned    n74.> 

Industrial   Assn.    Idea   spreads.  ..  .n427,   n711 
Market    St.    subway,    survey   ordered,  ,.  .nO  11 

Rincon     Hill     regrade     1338 

Street   signs,    new    •SO" 
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Water  supply: 
Hetch  Hetchy: 

Bonds    sold     n25") 

$8,5*30.000     block     sold     ni>l  1 

Dam,    excavating    foundation    *'Z'Z~ 

Dam.      pouring'     1.000      cu.yd.      per 

shift    n914 

Mountain    division,    funds    available.n913 

Power  to   be   wholesaled    n309 

Tunnels,    equipment   assembled    ....    t>89 

Tunnel,     progress d1^3.     n46-l. 

nt>26.    nS33 


SAN  FRANCISCO  BAY 

Army   engineer  board   asked  to   pass   on 

crossing     n337 

Bar  survey   completed    n7£)l 

Bridge   and   tunnel  projects e3,    '16. 

n83,    248.    268.    n463.    n627.    c714.    739 

Cities,    reject    consolidation    n012 

Cities,    residences   follow   street  car   lines.  483 
Crossing.    War    Dept.    will    approve.  .  .  .nlOSO 
Sanitary    engineer,    or    plumber     (Old    Civil 
Engineer)  .letter,   with  editorial  comment  538 

S^MOTATION 

Amer.    Public    Health    Assn.    convention 
and  jubilee,  etc n543.  e505 

Am.   Soc.  C.   E..  conference n700 

Anti-malaria    work.    Port    Arthur.     Tex., 
cost    of     •401 

Argentina     proposes     internal     loan      for 
sanitation      n957 

Australia,    department    created    202 

Dividing    engineering    and    sanitation... 

el73.   n207 

Engineering  problems  and   progress a004 

Engineers,    virgin    field    for e880 

"English  Public  Health,  Story  of"    (Mor- 
ris)         823 

Health    exposition.    New   York n582 

Louisiana    engineer   on   Board   of    Health 
urged     n792 

Malaria  control,   engineering   aspects  dis- 
cussed     nl078 

New  York  State,  new  division  in  Health 
Dept 313 

Protection  of  water  supplies   (A.  Hazen).  496 

Public    Health    Service,    engineers 

e261.  n294.  n540 

Sanitary  engineering,    fifty  years   of    (G. 
W.   Fuller)     a904 

Sanitary  engineers.  Federal.  .e261,  n294.  n540 

Stream    pollution,    Connecticut     commis- 
sion     n745.   e757 

Surveys,  public  health    (Horwood),  book 
review     989 

Tippecanoe  County.  Ind..  survey    nl65 

Tvphoid.  see  Tj'phoid. 

Water  supply  legislation  in  Ohio.   new.  .    846 
San    Pablo    Dam,    see    Oakland.    Cal. 
Santa    Ana,    Cal..    cone,    underground    water 

storage    (H.    Forbes)     *6S'S 

Santa  Ana  Biver  made  to  cut  new  outlet..  •i43 
Santa  Fe  R.R.  plans  industrial  extension  in 

Dallas    nl039 

Saskatchewan    Water    District    may    be    re- 
vived      nC2.") 

Sault    Ste.    Marie,    Mich.,    bascule    bridge 

failure    n870 

Savage.   Md.,  bridge   wrecked  by  auto   col- 
lision     e549.    e550.    n5S2 

Savage.   H.   N..   on   proportioning  and   mnk- 

ing  concrete  on   Barrett   dam e673.    "ePii 

Saw    for   stumps,    power-operated n*545 

Scaffold,     simple,     carries     floor    center    on 

high   tower    (G.   A.   Davia)    h*953 

Scales.   1«.    and  protractor  in  one •466 

Scarifier-grader    257 

Schaetzle.    T.   C.    on   nine   years*   operation. 

Baltimore   sewage  works    e48,    •50.   97 

Schenectady.  N.  Y..   sewage  works   again   in 

use    rj.    V.   Lewis)     1032 

Scholer.  C.  H..  on  new  laboratory  abrasion 

tests  for  concrete e469.   •488.  488 

School    in    New   York,    credit    for   designing 

(E.  A.  Fraser  and  E.  E.  Seelye) .  .letters  161 

Science,    day   of  visions e430 

Scientific    discoveries,    waiting    for e3 

Scientific  effort,   revival  of    e673 

Scioto    River    bridge    opened    nl66 

Scoop  and  hammer,  pneumatic n*341 

Scraper,    wheel,    new    n*466 

Searles.    W.    H..    obituary ^374 

Seashore    and    track    protection    on    Irish 

railway    '228 

Sea    wall,    preventing    undermining    of    (L. 

G.  Hall)    •Q8i 

SEATTLE 

Building    Increases     n712 

Citizens  only  on  improvement  projects.  . 
■  n3H2.    n3S4 

City  sued  by  Strauss  Bas<'ulo  Bridge  Co..n421 
Columbia  River  bridge,  city  raises  funds.n427 
Garbage    of    restaurants,    city's    right    to 

take  is  to  be  tested    n627 

City's    right     to     garbage    upheld    by 

court     nl080 

Local      improvement      orders     based      on 
actual   property   value    n667 


Pontoon   bridge   proposed   to  relieve   fer- 
ries             r 

Skagit     project,     city    votes     $5,500,666 


502 


Contract    let    for   tunnel    work n790 

First   unit  completed    n378 

Project  favored  by  A.   A.   E.  chapter. n20n 
Project,    progress •948 


Page 
Water     supply.     Cedar     River     reservoir. 

S15.00U     for     sealuig nl21 

Protest    against    acceptance   of    bid    for 

bonds     nl077 

Reservoir  is  safe,  court  holds n42;i 

Wharves    burn     nl20 

Sections.       steel,       for      anchorir         shaft 

hangers,    etc n793 

Securities,    tax-exempt    e964 

Senate  filled  with  engineers,  is  sugges- 
tion      nl078 

Settlement  of  building  avoided  by  grouting 
sewer  tunnel  cavity  by  test  pits  (L.  G 
Hall)     h«293 

SEWAGE    AND    SEWAGE    DISPOSAL,    see 
also   SEWAGE  TREATMENT, 
SEWERS 

Fort  Worth.  Tex.,  delays  plant.  Dallas  in- 
vestigates     nl040 

Gas.    power,    from   sludge    637 

Industrial    wastes    in    relation    to    water 

supplies     a908 

Oxygen    consumption    in    sewace.     etc...    852 
Schenectady,   N.  Y.,  again   in   use    (J.   V. 

Lewis)      1032 

Sludge  disposal  at  Rochester.  N.  Y..  sew- 
age  disposal   plant    (N.   A.   Brown)  ..  .a781 
Small    municipalities    (J.   F.    Skinner) ..  .a7S0 

Sugar    refinery    wastes,    handling    178 

Stream    pollution    and    sewage   disposal.  .a905 
Wastes,     oil.    pollution    of    harbors    and 

beaches    n208 

Sugar  refinery,   handling    178 

Tannery,   chlorinated   to  guard  against 

anthrax     599 

Water-gas   plant   wastes,   treating 187 


Activated    sludge: 

Aeration     period     of     sludge     (A.     G. 

Husted)     ^eiO 

"Aggravated    sludge"     e594 

Dewatering    with    hot    sulphur    dioxide 

gas  and  live   steam    947 

Dorr-Peck    tank,    reaction     a908 

In  England  and  U.   S 638 

Bal t imore    works,    nine   years'    opera t ion 

(T.  C.   Schaetzle)    e48.    '50.   97 

Milwaukee  plant  to  be  largest. ...e509,   n541 

Nitrogen,   conservation    a311 

Unusual    combination    of   elements....    949 

Chlorine,    liquid,    precautions   in  handling  691 
Tannery    wastes    chlorinated    to    guard 
against    anthrax    599 

Colloidal   chemistry  in    140 

Colloids,    removal    (W.   S.   Coulter) 571 

Filters : 

Non-bacterial    population    of    trickling 

filters     (C.    R.    Cox)     720 

Press    plates,    standardization    939 

Imhnff  tanks,  at  Baltimore.  .  .  .50.  (C.  E. 
Reefer)    e634.    654 

Iowa,    works    not    well    operated 987 

Settling  tanks.  German,  with  separate 
sludge  digestion    (M.   B.   Tark) •369 

Sludge,  gas  from,  utilized  as  motive 
power    fj.    D.    Watson)     1062 

Unusual    combination    of   elements 949 

SEWERS    AND    SEWAGE    WORKS 

Attendant,    qualifications   of    889 

Baltimore,  enlargement  of   (C.  E.  Keefer) 

e634.    654 
Nine  years*  operation   (T.  C.  Schaetzle) 

e48.    •50,    97 
Brick,  concrete  blocks  hold  swelling  bot- 
tom      h*80 

Construction   systematized  in  soft  ground 

tunnel,   Detroit    e9'2o,    ^940 

Ejectors,    automatic,    book    review 287 

Flint.    Mich.,    studies    (J.    R.    Pollock) ..  •272 

Grades    and    sewage    disposal    638 

Iowa,    not    well    operated     987 

Kansas  City.  Mo..  Blue  River  problem.  . 
.  .  .  .439  (see  below  Sewers.  Turkey 
Creek ) 

Milwaukee,   new  study  of e3.   36 

Montclair.   N.  J.,   commission   acts  on...nl67 

Oklahoma    City,    report    on    198 

Philadelphia,    contract    to   be   completed. n208 
Pumping    plant,     Brockton.     Mass..     open 

vs.    closed    impellers     (H.    S.    Crocker)    854 
Tunnels,    see   Tunnels. 

Turkey  Creek  sewer.  Kansas  City.  Mo., 
one  of  largest  sewers  yet  built    (A.  D. 

Ludlow)     •SIS 

Shadesville.   Ohio,  bridge  may  be  deferred.. .n581 
Shandaken     tunnel,     see     New     York     City. 

Water  Supply. 
Shannon,   W.  D..  on  tunnel  lining  by  pneu- 
matic  gun    •li^    68D 

Shapes,    concrete,    see    Concrete    Shapes. 
Sharp.  J.  R.,  on  precast  stone  trim  for  Bal- 
timore  refinery    •1027 

Sharrow.  F.  C.  on  bearing  strength  of  bolts 

through  concrete  beam..  •413.   correction  454 
Sheehy.    J.    S.,    on    concrete    blocks    mark 

cross    walks     •20.3 

Sheets.  P.  T.,  new  head  Illinois  highways. n^542 
Shepheard,  F.  H..  and  E.  E.  Buttcrflckl.  on 
dirt   roads  treated  with   steam    ashes   and 

cold    road    oil 477.    e510.     (0.    F. 

Weisgerber)   letter  661 
Shipping  Board  sells  villages  at   auction .  .nl043 

Ships,  concrete,   barges  in   Austria    411 

Concrete,    ship   concrete   in    Germany.  .  .  .    520 
Lehigh  Univ..  course  in  ship  building  and 

marine    transportation    24 

Wooden.    Government   asks  bids   for  sale  n87 
Wooden.     U90     for,     suggested      (H.     W. 
Boctzkes)     letter  161 


Electric,    gasoline  engine    n959 

Steam,     accident     to      (G.     Dixon) *'JG 

Cost   of   work   in  buiklmg   logging  rail- 
roads       h995 

Digs    for    dragline    in    hard,    stiff    ma- 
terial      h*743 

On   rubber-tired    wheels    n506 

Pavement    breaker    improvised    from.h*163 
Track  made  of  built-up  timber  sections 

(C.    W.    Geiger)     h^l62 

Use   air.    boiler  becomes    reservoir.  ..  .hl20 
Wearing     qualities     tested 2S3 

Simplon  Tunnel  excavation  completed n503 

Second,    ncars    completion 575 

Singapore,    American-built    cement    mill...    •29 

Skagit   power,    see   Seattle. 

Skid   construction    machinery   on   track.  ..  .h.3.36 

"Skimmer   Scoop"    n^299 

Skinner.     J.     F.,     on     sewage    disposal     for 

small    municipalities     a780 

Slate  dust  for  asphalt  mixtures 113 

Slides,    earth,    railway    relocation    to    elimi- 


nate 
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Slope   determination   in   hopper   design,    <ii; 

gram    aids   in    (H.    J.    Adams) *513 

Sludge,  see  Sewage,  also  Sewage  Ti-eatnu'ot. 

Sludge,    activated,    see    Sewage    Treatment. 

Smith.    E.    U..    on    temporary    trusses    sup- 
port   columns     h*377 

Smith.  Dr.  S..  98  years  old,  first  pres.  Pub. 
Health    Assn n^870 

Snare    &    Triest   Co.    becomes   Fredk.    Snare 
Co n424 

Snow,   melted  in   turntable   pits    653 

New  Jersey  plans  removal  from  high- 
ways     nl079 

Problem,    discounting    e510,    n540 

Removal,   to  be  discussed    u252 

Snow,    J,    B.,    tunnel   experience    n254 

Snow.    W.    A„    on    reinforcement    corrosion 
due   to   sea   water   or  electrolysis ^528 

Snyder.  T.  E..   and  A.  D.   Hopkins,  on  pow- 
der-pest  beetle    damage    to    wood "269 

"Social  Justice.   Unsolved   Riddle   of"    (Lea- 
cock  )      822 

Soc.    for   Promotion    of   Engineering   Educa- 
tion   meeting,    report;    editorials,    letters. 

etc e2,  n35.   e47.    65,    239.   248. 

332.   376.    536,    578.   949 

Soc.    of  Automatic  Engineers,    see  Automo- 
tive Engineers. 

SOCIETIES 

British,    movements     el32 

Clubhouse,   fanciful  design,  see  Societies. 

Providence. 
Conference,   joint.   Rochester.   Buffalo   and 

Syracuse,    N.   Y..    engineers    n6n4 

Convention     programs,     overloading e510 

Conventions    conflict  of  dates  and  pl.iccs ,  e963 

Foch  honored  by n997,  •1036 

Human  touch  in  society  affairs  (W.  B. 
Lewis) el73,  •191.  fA  Cin- 
cinnati Enqrineer  and  W.  E.  Rolfe) 
letters    333 

Papers,    time    limit    for    e879 

Portland.     Ore..     Section,     unconventional 

society    notes     n792 

Providence  Engineering  Sof..  fruu'ifiil 
design  for  club  house  (W.  B.  Lcwisl 
el73.  •191.  (A  Cincinnati  En- 
gineer and  W.  E.  Rolfe)  letters  333 
Publicity  work.  Missoula  Chapter.  A. 
A.    E 'SSS 

Soil    and   soil   pressure,    see  Fills.   Earth. 
Soldier    preference    law,    see    New    York 

State. 
Sounding  rods  for  subsoil    (G.  E.  Horr) .  .  . 

h»539.     (G.    E.    Horr)     letter    579.     (S. 

Worlhington)    letter  909 
South   Africa,    engineers  in    e89,   e303 

Pumps    and    motors    specifications n302 

South   America.    Bolivian   railway.   F.   Lavis 

retained  to  advise  on    nlR6 

Brazil   to    provide    water   storage    n301 

Chile    halts     public     works nl07(i 

Railway    electrification     976 

South    Bend,    Tnd.,    Tribune,    special    design 

for    building    "412 

South    Carolina    highways,     see    Highways, 

South    Carolina. 
South  Dakota,  .'^tate  cement  plant  held  legal  154 
Southern    California    Edison    Co.,    see    Kern 

River   power   plant. 
So.  Pac.  Ry.  places  largo  rail  order n795 

Lays    manganese    rail     29 

Long  tunnel  built  to  eliminate  operat- 
ing   hazard     •367 

Tehachapi   tunnels  rebuilt    n465 

Southern   Pine,   shipments,   demand,    produc- 
tion,  etc n42.   n87.   n213.   n301. 

n342.  n507.  n588.  n670.  n750.  n704 
Southern  Power  Co.  to  build  two  plant9.n833 
Southern   Ry..    resurvey    after    improvement 

(G.    W.    White) 764,    (C.    H.   Birds- 

e.ve>    letter    1074. 
Southwest,    League   of,    see   Lengne    of   the 

Southwest. 
Specifications,    one   way    of   drawing    CCon- 

tractor)      letter    951 

Soring  Valley  Water  Co..  sec  San  Francisco, 
Spokane    >:ociety    joins    Federation n625 

Water  Supply. 

Sprincs    coil,   mairnctic  testing  of 178 

Spur  (iikcs    .qce  Rivers. 

St.  John.  N.  B..  sheet-pile  cofferdam  fn  28- 

ft.    tide    (H.  E.    Huestifi)    '806 

St.    Johns    River.    Fla..    bridge    opened.  .  .  .d166 


•Illustrated;  e  editorials;  h,  hints;  n,  news  notes;  a,  abstracts 
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Pase 
siT.  LAWRENCE  WATERWAV 

Arpuments    prestntrd    for    ■•••••  -.y  • -"^ 

National   societies   to   discuss    nvuo 

Report    made     •  •  °  ""' 

St.    Louis.    Mo.,    street    railway    and    rapid^^^. 

Suburban  and 'rapid  Vransii  plans' !  i. !  . .  .    806 
Wate?      SUPPLY,      exhibit      in      niunicipaj^^gg 

St.  U^:X^i^^^'   to-  let  •52:000:660 
St'"  Mary    River     (internalionai     ouuiiuciij'/. 

KP^  Tri-i-'^tion     St.   Mary  River. 
St      Marvs     River.     Indiana,     pollution     by 

suear   refinery    wastes    ...;■••■.•••  ■••• 
St    Paul.    Minn..    "Hieh   dam     project  con- 
sidered      5211 

Planning    projects     -.■•.••••*,•■    iu„ 

To  vote  on  abandoning  commission  plan    .8- 

Union  station  work  to  be  shut  do"°-.;>*23 
St  Paul-Minneapolis  water  district  opposed.n54.J 
Stadia,  see  Surveying. 

Stadiums.     California  .  Univ       planned.  .  . 
Campairn  nets  million  dollars 

Concrete,    travelinp    forms    cut   expense 

Los    Angeles,    planned     

Ohio    State   University    ....... 

Stanford,    rapid   earth    handling 


8 
1040 
•977 

•o.';? 

n'913 

953 


Stamm.   E.  P..   on  moving  a  standing 
tree 


310- 


230 


Standard  Oil   Building.    New  York,   founda- 
tion   problems    (R.    H.   Chambers) '7di 

Standard    OU    Co.    plana    work    lor    unem- 
ployed    ntJvl 

Standards.  Bureau,  see  Bureau  of  Standards. 

Standards   Committee,    see    Amer.    Engineer- 
ing  Standards  Committee. 

Standards,    explosives    and   steei    .     .       ....n584 

Standpipe,    wind-indented,     repaired      t,.    *■■ 
Carter) '601.    (B.  N.  Fales)    letter   •Oo'O 

Staten   Island    tunnel,    see   New   York   City. 
Staten   Island  Tunnel. 

Statesmen    or   business   men    .  .  ...  ..... 

Stations,   railway,   see  Railways.  Station*. 

Statistician    wanted    by    I.    C.    C 

"Steam    Hoe"     n-zso  < 

Steam   shovel,   see   Shovels.  „    „  .  , 

Steam   trucks.   British    (G.   W.  Watson   and 
H    S    Hall )    

Steamship    water   supplies   certified......   787 

Steams.  J.,   on  belt  conveyor  used  in  Plac- 
ing  concrete    "  ■*-" 

• 

STEEL 


Stucco,    cement,    for    i=mall    railway   build- ^^ 
ings     n«34o 

Stump     saw.     power     : ! !  !    '669 

iublJ?l'""50irn"di']^''"ods  'detoTmine  "character 

id      E      Horr)  a*;>.)y.     tvr.    Jl*. 

Hoi-r)   letter  .■)T9.  .IS.  Worthington)   letter  909 

Substructures,  see  Foundations. 

Subwav  section  deep  loose-ground,  tunneling 

in    (W.    C.    Brigg.-!) 'bfb.     (C.    Pre- 

lini    and   W.   C.    Briggs)    letter  86- 

Subways.   see  Cities,   Transportation. 

Sugar   refinery   wastes,   handling    IVB 

Suldba<h.  sec  Bridges.  Suldbach. 

Sulphate  of   aluminum,   see  Aluminum  sul- 

Superpower.  report  cities  gains e757.  783 

Surgeons'  fees.  limitations   aaod 

SURVEYING 

Assisting  Geological  Survey,  by  engineers 

(C.   H.   BirdsK.ve)    letter   1074 

Canadian    drainage    project    surveyed    by 

airplane     • •  .novo 

Government,     consolidation     ol    mapping       _ 

worlt    recommended     noba 

Land  lines,  field  methods  in  running    (F. 

E.     Brackett )      'BIO 

Milwaukee,   rivers  and  harbors,  city  «ur- 

veys    of    'SoS 

Railroad,   see  Railways.   Surveys.         

Redwood   8t.akes  stand   47   years.  ..  .530. 

(J.    M.    Garrett)    letter   701 
Sand    box    used    in    teaching   topographic 

mapping     (Rayner    and    Stubbins)  .  .  .  . '810 
Stadia   system    fur    traverse   work    (J.   A. 

McDonald »      513 

Traverses,    simplified   method   of   plotting 
(H.     N.     Bradstreet)      IfiO.     (E. 

Low)    letter  292.    (G.  T.  Whelton)    let- 
ter   742 
Triangulating    under    difficulties     (H.    N. 

Bradstreet)     899 

Tripod      precise  -  leveling     new  .    (J.      D. 

crichton )    "ges 


.6594 
.n547 


Susitna  Bridge,  see  Bridges.  Susitna. 

Sutherland.    Prof.    H..    on    training   engineer 
for  industrial  and  social  service 979 

Swamps    crossed    by    long   concrete    trestles 
(J.    L.    Parke-)     •725 

Swasey.    A..    British    honors    n83 

Elected  hon.  mem.  Am.  Soc.  C.  E 

e.14fi.    IF.   I.    Winslow)    letter  459 

Swift    Current.    Sask..    dismisses    city    engi- 
neer   and    chief    of   police    e503 

Switches,    see   Railways.   Switches. 

Switzerland,     technical     notes     from     rail- 
ways,    etc '242 

tj_.i,i„),„™    -orinr-ea   nriePB  n42    e48.   n86  Tunnel  construction,  engineers  seek  data  385 

Syracuse.    N.    Y..    engineers    and    others    in 


Page 

Thomson.     T.     K..     on     reconstruction     of 
Washington    Bldg..    New    Yorii '774 

Thum,   E.   E..   review  of  books  on  metallic 
engineering   material    110 

Thunderstorm-breeding    spots    and    engineer- 
ing  design    241 

Tidal  bore  studies  on  River  Dee  and  estuary 
( W.  Gore)    '^Ol 

Tidewater  Oil  Co.  cuts  wages n631 

Ties,    see    Railways,    ties. 

Tieton   Dam,   building    •890 

Height    fixed     n4ti4 

Tile,    clay    products    research    begun n87 

Federal  Cement  Co.  pamphlet °9^.i 

Manufacturers    indicted     n4ti . 

Still  active  illegally,  is  charge nl04:i 

Tilton.    G.    A..    Jr..    on    locating    highway 
grades    in    side-hill    country •4 ja 

Timber,  see  Wood;   also  Lumber. 

Timber  roof   truss,   special  design ....  •246. 
(E.  D.  Gilman)   letter  418. 

Timbers,  built-up,   tests   on 316 

Timiskaming.    see   Temiskaming. 

Tippecanoe  County.   Ind..   health  survey.  .  .nlB.'i 

Tires,  see  Motor  vehicles,  tires. 

Titus.   W.  J.,   on  concrete  girders  jacked  up 
to   replace  settled  bridge   pier 'BSS 

TNT    for    road    construction 353 

Toledo.  Ohio,   water,   tastes  and  odors 771 

Toll    bridges.    Delaware,    abolished    n38 

Tomlin.   R.   K  .  Jr..  on  motor  vehicle  legis- 
lation, trend  of    e347.  354,  e511. 

(W.  Jackson)    letter  1034. 

Tools    for   tunneling    with    pneumatic  ham- 
mer!     h^206 

Topographic  mapping,  etc..   see  Surveying. 

Toronto    takes    street    railways 611 

Torpen.  B.  E..  on  pivot  piledriver  with  spe- 
cial   features     h*377 

Tower,  high,   floor  center  carried  by  simple 
scaflold   (G.  A.  Davis)    h^953 

Tower,    wireless.   200-ft..    moved    (Lieut.   A. 
T.    Colwell) h420.    correction    538 

Towers,     transmission,     full-size,     high-volt- 
age tests  on    (E.  F.  Krieg«man) ^350 

Towns,   planning,  etc..    see  Cities. 

Townsend   bill,    see   Highways.  Federal-aid. 

Tiack,    see   Railways,    track. 


Copper-bearing.    ID    testa    gj 

Exports    recover    eUffhtly    •;•■;••, i?Xxt 


conference    n064 


Freight    rates    on    fabricated    steel nl2!!5 

India,   works  planned    nlOOS 

In  roads,  see  Highways,  Concrete. 
Prices    lower         n42,    e48.    n86. 

(Chemung    Iron    &    Steel    Co  )     letter 

350,    (F.  O.  Lewis)    letter  333.   n34.> 

Production     increases     °to5 

Standards       noo4 

Structural,   duty  fixed  by   House    n41 

Tests;        .....  ai  creie   uy   voins   in    morxar cxij;).    a"147 

9Pm"-^':?"^1'i:  ','!..*,?'"«-.;.-.V  hV  V^n'.     "^     Tamper,    power    .,  .  . ,  .^ n«669 


Tacoma  to  protect  pipe  line 

Lake  Cushman  power  project  report 

Still   in   doubt    

Talbot,   Prof.   A.   N..  on  proportioning  con 

Crete  by   voids  in   mortar el33.   a*147 


.n20fi 
.nSOO 
nl07n 


Medium-carbon,   little  affected  by   roll 

ing    conditions     }>'4 

New     imp,act     test     15^ 

Tension,     at    high    temperature mi 

U    S.  Steel  Corp.  tonnage  grows ^7,il 

Versus    masonry    e934.    n"954 

Steel      companies,     merger     of     companies 

liltely    n»oi 

Steel    construction,    see  Construction     Steel. 
Steel   Corporation,   cuts  prices.  ..  .n42.   e48. 
n8B.    (Chemung  Iron    &  Steel   Co.)    letter 
250    (F.    O.   Lewis)    letter    333 

Steel  frame  building    extension  of    "IB^ 

Steel    lumber,    handbook    on    nJ41 

Steel    plants,   clectriflcation    of   railways... 

852.    e713 

Stevens. 


._..„.  ..  -..  on  computing  reservoir  out- 
flow  and  height  from   inflow   and  capao 


Stinnes.    H..    on    business    men    or    states- 
Stock    Exch'aiiire:  '  NeW    York,    see    N.    T 
City 


Stockton.   Cal..   opposition    to    water  meters 
...eSlO.    (B     F.   Jakobsen)    letter. 

with    editorial    comment.     730.      (G.    H. 

Bragg)    letter  909 
Stone,    building,     duty    fixed     ;•.••••    "*^ 

Cast    (precast   stone   trim)    for  Baltimore 

n I  r       n       ahn,.nl  *' 


Tanks,  cast-iron,  for  dry  materials n«1003 

Construction  controlled,  by  Massachusetts 

law    978 

Tannery  wastes  chlorinated  to  guard  against 

anthrax    599 

Tariff,   on   cement,   stone  and  steel n41 

Tark,    M.    B..    on    German    sewage    settling 

tanks    'SBO 

Tax   bill.    Federal,    six   salient    features. .  .nl042 

Tax  relief   as  business   stimulant    e509 

Taxes,  motor  vehicle,  see  Motor  vehicles, 

Taylorsville   Dam.    see   Miami. 

Tehachapi  Pass.  Cal..  railro.ad  line  change.  .*569 

Tehachapi    tunnels    reconstructed n465 

Teichman.    P..    00     ground    water    control. 

Florida    drainage   project    •406 

Teiton   Dam.  see  Tieton. 

Temiskaming    &    Northern    Ontario    Railway 
1031  to  be  extended  to  provide  work.  .  .  .n588,  nfi37 

Power    development     n705 

eB94     Tennessee,  highways,  see  Highways,  Tennessee, 

License  board   appointed,    etc.. 

nlSfl.    nflrt6.   n999 
Terminology   of  mechanics.   Improvement  of 

(J.    II.    Grifflth)     letter  865 

Teredos,   borer   in    sandstone ^194 

Terra  cotta  men   fined    nl043 

Torre  Haute,    Ind..    water- works  publicity.  .    277 


refinery     IJ.    R     Sharp) **']'il 

ght    cut    approved     n4flH 


Carriers    supplant    cablow-ay 

Stone  crusher,    gjratnry    Improved 

Straits    Settlement     see    Singapore^ 
Strauss   Bascule   Bridge  Co.   sues  Seattle 
Stream    pollution,    and    sewage    disposal 

Commission,     etc..     Connecticut 


•645 
n«1041 


n42] 
a005 
n745. 
6757.  a008 
Street  cleaning,  see  Cities.  Streets. 
Streets,    see   Cities.    Streets 
Strickland,    D.    M..    on    pure   iron    in    early 

American    bridge     

Strikes,    see    Labor,    Strikes. 

Stringers,   shearing  stresses  In    (A.  M.  Van 

Auken) letter    119.    (G.    E,    8tre- 

ban)   letter  •419.  .,., 

Wooden,    joint   plate    for    n^688 

Stubbins.  J.  R..  and  W.  H.  Rayner.  on 
sand  box  used  In  teaching  topographic 
mapping     'SIO 


.819 


Aerodynamics:      wind     tunnel     bvillt     by 

Bureau   of   Standards    nl2B 

Columns,  building,  fire  resistance  as  shown 

by  lest    (R.  E    Wilson) e90,  •106.  14B 

Hardness  testing  device,  prize  offered.  ...      15 

M.achlne     large,    calibrated     273 

Paint,   tensile  properties  of  films 94 

Texas,  floods,  caused  by  heavy  rainfall  .n462.  494 
Highways,    see    Highways.   Texas. 

Theater  roof   collapse.   Brooklyn,   N.  Y 

e023.   n*954.    (E.   R.  T.  Berggrcn)    letter 
1072. 

Tliompson.  P..  on  getting  full  value  of  engi- 
neering  periodicals    450 

On  how  to  Hiiring  a  groined  arch  between 

high    column    and    low    walls ^515 

On  weight  of  forma  determlne<l  from  mod- 


els 


.h^iai 


Tractors,   sec  Motor  vehicles, 
TRADE,  FOREIGN 

August,   1921    641 

Free    port    zone    advocated ...0421 

Grain  export  cities,  leading   e89 

Reports,    weekly    659 

Road-making  equipment,  exports. 

700.   814.   943 

Steel    exports    recover    slightly n794 

Trade  assocLations  endorsed  by  Hoover. .  .  .nOll 

Federal    court    decision    favors n916 

Supreme  Court  decision  on  "open  competi- 
tion"     el008,   nl043.  el04« 

(See  also  Trusts) 
Traffic,    seo    Highways,    traffic    and    cities. 

traffic. 
Trailers,    see  Motor   vehicles. 
TYansmission  towers,  see  Towers. 
Travel  sketches  of  a  mining  engineer  (book 

review)    117 

Tree,    standing,   moving   of  210-It.  tree   (E. 

P.    Stamm)     '2.30 

Trelleborg.   Sweden,  port  plans   wanted....   n84 
Trenching   mD.chines   and   trenches,   see   Ex- 
cavation. 
Trestles,  see  also  Railways,  trestles. 
Trestles,    long   concrete,    to    cross   Southern 

river  swamps    (J.  L.  Parker) •725 

Triangulation,   see  Surveys. 

Trinity    River.    Texas.    Goethals    completes  _ 

Lake    Dallas    survey     ,..n<44 

Tripod,  SCO  Surveying. 

Truckmixer   n^29!l 

Trucks,    see  Motor  vehicles. 

Truss,   steel,   largest,    used   in   Chicago   mail 

terminal    •1010 

Truss,     largest    steel     (150-ft.)     ereetefl    In 

Chicago  building    IW.  J.   Howard)  ....  .'lO-jS 
Trusses,  temporary,  support  columns  (E.  U. 
Smith) ^•377 

Wooden,     failure     by     splitting     (H      K. 
Phelps)    ....^514.    (H.  J.  Schoenfeld) 
letter  021. 
Trusts    (sec   also  trade   associations) : 

Hardwood   price   plan   Illegal.  ..  .cl008.   nl04.'l 

Terra  cotta  men   fined    nl043 

Tilo  men  still  active  illegally,  is  charge. nl043 
Tulare  Lake.  Cal..  two  words  give  data  for 

mapping    ;••••.■  i  ■   J?" 

Tulsa.  Okla..  bonds  for  water  supply  voted. n95i 
water   situation    719.   n701 

TUNNELS 

Brick     .10  year-old.    broken   up    ''2^*! 

Clay  tunneling  winch   and  hoist n6~9 

Full  section  excavation.  Liberty  Tunnels. 
Pittsburgh 478 

Lining,  continued  beyond  portal  for  Pro- 
tection   from    slides     .i,-  ■  •  •  -V  •  ■    *" 

Placed  by  pneumatic  gun  (W.  D.  Shan- 
non)    ••  ■ '1* 

Machine,  new,  completes  tunnel  in  one 
operation    ^.-  ■.•  •  '''•'•B 

New  York  Cilv,  tunnel  between  Staten 
Island  and  Brooklyn,  engineers  ap- 
pointi-d    ■,.  .n254 

Non-pressure  for  water  and  sewers,  tables 
for  designing    (J.   Hinds) 693 

Pressure  tunnel  construction,  engineers 
seek  data.  Switzerland    285 

Railway,    concrete,    drainage    of 113 

Railway,  long,  built  to  eliminate  operat- 
ing  hazard    367 


•IlluRtrated  ;  c  editorials;  h,  hints;  n,  news  notes;  a,  abstracts 
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flelining'  with  cunorete.   Pacific  roads. 

el31.   •134.  11465 

Timbered,   fire  protection   for 731 

Sewer     tunnels.     Detroit,     due    by    draw- 
knife     h*163 

Cavitv    gi-outed   from   test   pit   to   avoid 

building  settlement  (L.  G.  Hall)...  293 
Flooded,  recovery  at  Milwaukee  .  .  .  .e3.  "4 
tiO.OOO-sec.     ft.     driving,     for     Turkey 

Creek    sewer     'SS'^ 

Simplon    excavation    completed    u503 

Second,    nears    completion    575 

Soft  ground,  construction  systematized. 

e925.   •J>40 

Tehachapi,    reconstructed    n465 

Timbered     and    roof-shield     tunneling     in 
deep,   loose-ground  subway  section    (W. 

C.  Bribers) •676,    <C.  Prelini   and 

W.  C.  Brifftr.^)  letter  867.   (J.  F.  Fouhy) 
letter   1033 
Tools  for  tunneling  with  pneumatic  ham- 
mers     h^206 

Wood  pipe  preferred  for  ventilation 243 

Work,    rules    for    n912 

"Turbinair     Hoist"      n*299 

Turbines,  locomotive,  for  flood  lighting  night 

construction      h*206 

Turkey  Creek  sewer,   see  Kansas  City,  Mo, 
Turner,  D.  L.,  on  engineering  education.  .  ..    241 
Plan   for  controlling  New   York  transit. el046 
Turntable,   see   Railways,   turntable. 
Turpentining  does  not   affect  lumber  value.    482 
Typhoid,    compensation    damages   for   death. 

Ohio    981 

Auto      killings      more      numerous      than 

typhoid  deaths    el046.    1074 

Cumulative    case    curves     ^179 

Monfclair.  N.  J.,  freedom  from  typhoid. nlOOl 

Terre  Haute.  Ind..  decrease 277 

Water  supply  legislation  in  Ohio.  new...    846 


Umatilla   Rapids,   Ore.,   power  development, 
report  on    803 

Uncompahgre   River   flood    728 

Unemployment,  see  Labor.  Unemplo.\-ment. 

Union  County,  N.  J.,  engineers  on  park  com- 
mission           21 

Park    system    established     e963,    978 

U.   S.  Bureau  of  Public  Roads,   see  Bureau 
of  Public  Roads 

U.   S.   Bureau   of   Standards,   see  Bureau  of 
Standards. 

U.    S.    Engineer    Dept..    assistant    engineers* 
salaries    standardized     n379 

U.  S.  Geological  Survey,  see  Geological  Sur- 
vey. 

U.  S.  Reclamation  Service,  see  Reclamation 
Service. 

U.  S.  Shipping  Board,  sec  Shipping  Board. 

U.   S.  Steel  Corp..   tonnage  grows    n630 

Universities    see    names    of    universities,    as 
Illinois.  University  of. 

Upton.  R.  G,.  on  cost  of  anti-malaria  work. 
Port    Arthur.    Tex •401 

Utilities,    public,    see  Public  Utilities. 


Vail.  M.  Li.,  on  universal  knuckle  for  pile- 
driving    n*251 

Valuation.    "Financing   Engineering"    (Gold- 
man)    ......letters   by   O.    B.   Gold- 
man   and    H.    Barker.    114 
Valuation,  railway,  see  Railways.  Valuation. 

Valves,    air   pressure -sea  ted     n*.'i4.5 

Automatic  double-cushioned  check    .  ,  .  .n^436 
Stems,  see  Water  Supply.  Valve  Stems. 

Relief,    must    function     e7.'S 

Valve  closing  trucks,  Detroit  water  works.      "95 
Vanderlip.    F.    A^    proposes    world    reserve 

bank e757,  n878 

Vermont,  water  power  development,  new   .  .    n82 

Vermont  Society  joins  Federation    n62') 

VibrDtion   effects    from    subways,    negligible.     60 
Virginia,  water  power.  Federal  permit   for.  n422 

Vision — achievement    el045 

Vision?,    day    of     e430 

Volts,    million,     tests     n501 


Waco.  Tpx..  flUration  plant,  ttininp  tip  ....   24.'i 
Wage  adjustments,   etc..   see  Labor. 

Wagon    loader    on    creepers    n^2">7 

Wait.  B.  H..  on  strengthen  concrete  paving.  ^192 

Wall,    pea    see  Sea    wall. 

Wallace    &    Tieman    new    dry-fccd    chemical 

device     ns.') 

Walls,   brick,   to  be  tested    19:i 

War  Dept..  to  encourage  military  invention.  n294 
War  Ftp.nnce  Corporation   may  resume  rail- 
way  loans    nie.'t 

Ward,    W..    on    .-niuTcte    and    gunite    flumes. 

King  Hill  project en23.    •926.    •101  ' 

Warehouse,  cnncrete.   .'>.''.n-ft..   without   joints  273 
Warren  bitulithic  paving  patents  status  of.  e96^ 

Wars,  cost  of    e963 

Wanhinirton.  D.  C.  Phillips.  A.  E..  sanitary 
cncineer     of     district,     resigns      reviews 

work    c261.  384.  n54n 

Power    plant,    hiitory    of    estimates    and 

cost     .  .el31 

Rock  Creek  Park   to  be  extended    n29.S 

Waflhlnrton  Bldp..  N.  Y.  City,  reconstruction. 

'T.  K.  Thomson >    •774 

^'T^hlnirlon      State,      engineers'     convention 
urge*4   public  works  to   aid  unemployed.   nBRl 


Page 
Highways,     see     Highways.     Washington 
State. 

•Waste  in  Industry."  book  review 823 

Waste  in  building  industry,  report  on.  el31,  nHU! 
In  metal  trades,  committee  reports  on    .  .n214 
Railroad    Division.    A.    S.    M.    E..    to    dis- 
cuss    waste     n663 


WATER  POWER 

Alabama  Power  Co..  Coosa  River  project. 

permit  granted    n84 

Big      Creek.       penstock       bursts      during 

tests n501.  e75!S 

California,   campaign   for    .n29 1 

Tabulated    156 

Colorado  River,  discussed nlOOl 

Columbia  River.   Umatilla  Rapids    8n3 

Commission  approves  over  2.()Ut».0(>0  hp.  n747 
Deschutes     River     power     and     irrigaticm 

project    n501 

Federal,   progress   made    a313 

Federal  Commission.   St.  Paul  dam  to  be 

considered    n911 

Great       Falls,       Winnipeg"       development 

started nfifitt 

Idaho.  Federal  permit  for n422 

Italy,    development    54 

Kern   River.   Cal..  power  plant,   automatic 

features    e430.    453 

Lake   Cushman,    see  Tacoma. 

New  York  State  map    824 

Ontario  commission  against  hydro-electric 

line     n29fi 

Penstock    bursts    during    tryout    of    hish- 

head  turbine  plant    e634.   640 

Pit  River.  Cal..  project,  progress  on    ....  ^604 
Queenston-Chippawa.    see   Queenston. 
Superpower,  report  cites  gains   .  .  .  .e7,57,   783 
Transmission    towers'    full-size,    high-volt- 
age,  tests  on    (E.  F.  Kriegsman)    ..•350 
Umatilla    Rapids,    Ore.,    development,    re- 
port   on     803 

Vermont   development,    new    n82 

Virginia.    Federal    permit    for     n432 

Water  rights,  interstate,  settlement  by  treat- 
ies.      (A.   L.   Fellows)     91 

Case   to   be   reargued    96s 

Water  storage,    underground,    on   Santa  Ana 
Cono   (H.  Forbes)    •68': 

WATER  SUPPLY  AND  WATER  WORKS 

And    water    purification     a907 

Baltimore  Montebello  filters  loss  of  head 
as  a  criterion  for  washing  (J.  W.  Arm- 
strong)     •loeo 

Atlanta.  Ga..  bids  for  filters  and  clear 
water   reservoir   invited    nl079 

Brass    goods,    standardization     56S 

Buffalo.   N.  Y..   city  votes  for   filters ....  n869 

Cambridge.  Mass..  progress  and  oppor- 
tunity.     (G.   A.  Johnson)     e391,   416 

Cedar   Rapids.    Iowa,    plan    187 

Concrete  pipe  line  augments  Kansas  City 
supply    (F.   E.   Miller)     •1029 

Controlling  water  after  blowing  out  16-in. 
plug.       (M.    Maffitt)      226 

Cross-connections,  dangerous..  .e390.  409.  n461 

New  Hampshire  control    396 

Rules.  Ontario    374 

Denver,  engineer  to  make  survey nl65 

Engineer  commission  suggested n833 

Detroit,  city  gets  estimate  on  Lake  Huron 

supply    nl64 

Valve   closing   trucks    '95 

Distribution  system,  neglected,  overhaul- 
ing of    el31.    153 

Electrolysis  in   water  pipe  systems    821 

Filters,  see  Water  Treatment.  Filters. 

Flow  of  water  through  galvanized  spiral 
riveted  .steel  pipe.    (Prof.  F.  W.  Greve).*159 

Great  Britain,  drought  yields^ 326 

Hartford.  Conn.,  abolition  of  double  chf  ck 

values    12     e390 

Cross-connections    e390.   409.  n464 

TndianajHjlis.  opening  of  new  reservoir 
used    to   educate    public    nl079 

Industrial  wastes  in  relation  to  water 
supplies    a908 

Kansas  City,   Mo.,  commission  elected    .  .n956 
Concrete    pipe    line    augments.     (F.    E. 
Miller)     •1029 

Laboratories    compared     499 

London,  chemical  and  bacteriological  exam- 
inations   (Houston),  book  review P90 

Partly  shut   valves  reduce  use    20."> 

Main,   authority  to  order  movine'    451 

Massachusetts,  qualities  of  supplies   (Prof. 

G.    C.    Whipple) 497 

Meters,      opposition      at      Stockton.      Cal. 

e510    (B.  F.  Jakobsen)   letter. 

with  editorial  comment.  702,    (G.  H. 
Bragg)    letter  909 
Pro\'idence.    R.    I.,    meters    and    water 
consumption     2'0 

Milwaukee,  new  study  of  situation   ...e3    2'^( 
nl67 
Three  triple-expansion  pumping  engines 
wanted     n583 

Minneapolis.  St.  Paul,  m-^tropolitan  dis- 
trict  opposed    .  .  . : n5i2 

Montclair.    N.  ,T  ,    commission   acts  on    ,  .nl67 
Company  declines  offer n20a 

Montreal.       centrifuBral       pumps.       larce. 

wanted    n583 

City    must     pay    damages    for    broKcn 
water   main    n81 

^»  .for  fucks,  value  cloning,  employed  in 

Detroit    "n"* 

w  England  Assn.  convention,  etc.    .  .  .n421. 
496.  408.  n504 
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New     Hampshire,     cross-connection     con- 
trol         396 

Nev.-    YurU    City.    CatskUl    a.(iucduct.    suit 
to     prevent     turning    Schoharie    Creek 

into     n997 

Shandaken    tunnel    advanced    n464 

Norfolk,    Va..   wood  water  conduit  repair 

(J.     W.     Ledoux) e389.     •396 

(T.    F.    Wolfe)     letter    538     (J.    W. 
Ledoux)    letter  621 

Oakland.  Cal..  laree  main  laying  plans.. nl040 

Oakland.     Cal..     San     Pablo     Dam     com- 
pleted      nl078 

Ohio,    legislation,   new    846 

Oklahoma   City,    map    of    water   distribu- 
tion system  faulty el31,   158 

Ontario,    cross-connection   rules    374 

Oxygen    content,    lew.    c-auses    tastes    and 
odors    771 

Paterson.  N.  J.,  votes  to  acquire  system.  n832 

Pipe,  see  Pipe. 

Pipe   line   repair,    controlling   water    after 
blowing   out    16-in.   plug    (M.   Maffitt).    226 

Pumps,   see  Pumps. 

Reservoirs  vs.  additional  pumps  for  peak 
demands.      {L.  A.  Qua.vle)    •33S 

Salinity  in  water,   allowable    S99 

San  Francisco,  see  San  Francisco 

Sanitary    protection     (A.    Hazen)      '*....    496 

School  for  city  employees  planned.  .  .  .  .nlfl40 

Seattle.  Cedar  River  reser\'oir.  S15.000  for 

sealing    n421 

Protest    against    acceptance  of  bid    for 

bonds      nl077 

Reservoir  is  safe,   court  holds n423 

St.    Louis    water    works    exhibit    in    city 
library     (T.     Chivvis)      •1066 

St.  Paul-Minneapolis,  metropolitan  district 
opposed     n542 

Standpipe.    wmd-indented,    repairs    lo    (C. 

E.Carter)    -601.    (E.  N.  Fales) 

letter  ^950 

Steamship    certification   of   water    767 

Tacoma    pipe   line   to   be   protected    from 
flood     . n20S 

Terre   Haute.   Ind.,   waterworks   publicity.   377 

Tulsa.  Okla 719.  n791.  n957 

Tunnels,  see  Tunnels. 

Underground,     for    Akron,     Ohio,    rubber 
plant    411 

Valve    stems    manganese   bronze    for    (W. 
R.  Conard)    575.  con-ection  621 

Valves,   double  check,   abolition   at   Hart- 
ford. Conn 12.  e39  ' 

Wine    from    water-works   conduits 37:* 

Yakima.    Wash.,   authority  to  order  mov- 
ing   of    main    451 

WATER  TRE.\TMEXT 

Alum,    in    Tllinnis     2C .' 

Aluminum  sulphate  solutions,  testing  and 

calculating    (C.    H.   Capen,    Jr.)     •574 

Bacterial    tests.    B.    Welchii     e389. 

e470.    484.    correction    e509 
Chlorine,   liquid,   precautions  in  handling.  691 
Problems    ....e390.   392.    444.    (A.   E. 
Walden  and  S.  T.  Powell)   letter  579. 
f.T.    M,     Cairdl     letter    619.     {J.    S. 
Gettrust)    letter   828 
Chlorine     gas     cylinders.     Keeping    track 


of 


•10- 


Filters : 

Analytical  data  essential  to  run  mech- 
anical filters   .  .  .  ..3."i3   fG.  C    Bunker 
and  C.   A.   Brown)    letters  951 
Buffalo.  N.  Y..   tn  vote  on  project    ...nl67 

Buffalo,    N.    Y..    votes   for    n869 

Cambridge  Mass..   mechanical    filtration 
plant  being  built    (G.  A.  Johnson)  .  .e391 
416 
Loss  of  head  as   a  criterion    for  wash- 
ing filters   fJ.  W.  Armstrong) •10(10 

Milwaukee,  filters  urged  for  .  .e3.  26.  nl67 

Ohio    conference,    etc n748.    n914 

Press    plates,    standardization     939 

Sand,  proper  size  for  rapid  sand  filters,  a997 
Waco     plant,     tuning    xip     after    eight 

years     245 

Water  supply  and  water  purification  .  .  a907 
Gans  zeolite  softening  patents  upheld  .  .  .nl6S 
Hydrogen-ion     concentration,     sig-iiftcance 

of   m.  p.  Eddy)    49« 

Towa  plants    31 « 

Laboratories    compared     ^^^ 

Lime,   use  of    138 

Marnuette.    Mich,,    elimination    of    tastes 

(W,   C    Brockwav)     •?'' 

Purification,  analytical  data  necessary  to 
run  mechanical  filters.  ..  353.  (G.  C. 
Bunker  and  C    A.  Brown)  letters  951 

Tests.    B.    Welchii    e389. 

e470.  484.  correction  e509 
Water   suppLy   and   water  puriitcation .  .  .  a907 

WATERWAYS 

Atlantic-Hudson   Aasn.   meets    n37 

British,   control    103 

MisRi.«sippi  Valley  Assn.  form  11  dis- 
tricts      n505 

St.  Lawrence,  see  St.  Lawrence. 

Wafer  works,  sec  Water  Supply. 

Water-gas   plant   wastes,    treating    .  .    187 

Waters,    navicabic,    pnllution    of    n997 

Watson.    G     W..    and  H.   S.  Hall,   on  British 
steam    trucks    *9 

Watson.  J.  D.,  on  utilizing  gas  from  sewage 
sindco  as  mntiv-  nowc 1062 

W.ivne  Cniinlv    Mi-^h      hicrhways.   see   High- 
M-ovs.   Wavne  County. 

WclHinc.   electric,   protection  of  eyes  in    (C. 

W.    Geierer)     h*12'l 

Railroad  cros^'n"  mifde  up  on  '-^b.  . 
h^l62.    (L.  D.  Cornish)    letter  33*. 
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Pa?c 
Wells.     Oriental     well-drillinc     ri?      (E      W 

Land    ^esi; 

Strainers     and     eaBing.     porous     concrete 

for     •853 

VVenatchee     reclamation     project     to     cost 

55,000.0(10     n91i; 

West  Coast  lumber,  see  Lumber. 

Westnig-house  gets  Cbileaii  contract n630 

Westinghouse.   Church.    Kerr  &  Co..    alumni 

assu-    formed    nl078 

Wheaton  Congregrational  Coiies:e    expansion. •856 

Wheel  scraper,   new    n*466 

Whipple.  Prof.  G.  C.   on  qualities  of  Mas- 
sachusetts   water    supplies    497 

While.    G     W      on    rcsurvey    of    Southern 

Railway   after   improvement    764 

Whitewash  prevents  asphalt  from  running. h"251 
Whilmer.  F  P..  book  review  of  ■Columns"  822 
•■Who's  WTio  in  Engineering"  (British)....  659 
Wichita    County,    Tex.,    tries    lump-sum-fee 

road  contract    •fi07 

Wichita    Falls    Irrigation    Project,    contract 

awarded    nl080 

Williams.  F.  R.,  on  Cleveland  reverts  to  as- 
phalt filler  for  brick  pavements 653 

Williams.  S.  M..  not  candidate  for  Highway 

Commission     n295 

Williamsburg  Bridge.  New  York,  see  Bridges, 

Williamsburg. 
Wilmintrton.    Del.,    finds    work    for    unem 

ployed    n961 

Port  work,  bids  opened    nl29 

Wilson.  R  E..  on  fire  resistance  of  building 

columns    e90,    •106.  145 

Wind    pressure,    standpipe    indented     (C.    E. 
Carter)  ..  .•601    (E.  N,  Fales)  letter  •950 
Wind  tunnel,  building  by  Bureau  of  Stand- 
ards      nl35 

Window  washing,  tram  system  for n^545 

Winter,    cold   weather   records 887 
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Wnter  concreting,   see  Concreting. 

Wire  cable  questions    c841 

Wireless,   graphic   reproiiuciion  by    Ii25» 

Telegraph,    in  consiru^iion    work    .  .  .  .e48.   57 

Thousand    foot   steel    masts    351 

Tower,   concrete,   design   of    (K.   Shibata) 

letter  20E 
Tower,  200ft..  moved   (Lieut.  A.  T.  Col- 
welU  .  .  .h4'J0.   correction   538 

Vision — achicvimcjit     el046 

WisLonsm    highways,    see    Highways,    Wis- 
'onsin. 
State    may    prohibit    non  -  fireproof    hos- 

pital.s    nl076 

Wisconsin    Univ..    construction    course n378 

Wisler.  C.  O..  on  loss  of  head  for  pipe  dis- 
charging  under   water    mto   reservoir.  ...  •886 
Witt.  J.  C.   on  interpn  ?1ng  chemical  analy- 
sis of  Portland  cement    650 

WOOD,  see  also  WOOD  PRFJ5ERVATI0N 

Air  seasoning,  to  reduce  time 489 

Columns  to  be  tested    d255 

Columns,    limber,    new   tests    1075 

Joint    plate    °*§§S 

Pine    pile   prices    n877 

Pine  stakes,   long-lived   (J.  M    Garrett)  .  . 

letter  701 
Powder-pest    beetle,    damage    by     (A.    D. 

Hopkins  and  T.  E.  Snyder) •269 

Preservation    above    summer    water    level 

(C.  M    Kurtz)     •942 

Redwood    stakes    stand    47    years... 530 
(J.  M.  Garrett)    letter  701 

Safety  in  service    e49 

Strength,   to  be  studied    n35 

Surveying  and  cruising    447 

Tests,   column,   to  be  conducted   at  Madi- 
son        580 

Virgin  and  second  growth    443 
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WOOD  PKESEBVATION.  see  also  WOOD 

Bridge     floor    oonsiruction.    creosoted.    to 

be    studied     nl078 

Creosoted     floor    blamed     for    Pittsburgh 

bridge   fire    nl24 

Highway     bridge     fire     protection     under 
study  by   Am.  Wood  Pre.-^ervers'   Assn. 1071 

In    1920    932 

Powder-pest    beetle,    damage    by     (A.    D. 

Hopkins  and  T.  E.  Snyder)    ^269 

Service   bureau  to  be  established    n295 

Tie  perforating  machine,   increased  speed 

on     741 

Wooden  beams,  see  Beams 

Woods.   Col.  A.,   to   co-ordinate  emplojTnent 

effort     n623 

Worcester.  Mass..  puts  unemployed  on  pub- 
lic works   nSOl.   n3S2 

Workp.   public,  see  Public  Works 
Wyoming,   state  makes  irrigation   investiga- 
tion  wiih   Reclamation   Service.  .  .  199 
Wyoming-Colorado     water    case    to    be     re- 
argued         95R 


Takima,  Wash.,  water  supply,  authority  to 
order  main  moved   451 

Yazoo  delta,  new  river  planned  for  flood 
protection    and    drainage    •481 

Yellow   River.   China,    bridge,   bids   on n957 

Yonts.  H.  W..  on  use  of  equipment  reduces 
concrete   gang    h*703 

Yorkship.  N.  J.,  sold  at  auction nl04:) 


Z  R  2.  balloon  collapse   .-6346 

Zeolite    water    softening    patents    upheld.  .  .nl68 
Zinc  chloride,  see  Wood  preservation. 
Zoning,    see   Cities.    Zoning. 
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Heating  Rivets  with  Gas 

Gas  has  certain  obvious  advantage.s  over  coke  and 
oil  and  has  replaced  these  fuels  in  many  industries 
where  there  were  no  special  obstacles  to  the  use  of 
gas.  In  the  structural  steel  field,  rivet  heating  is  still 
done  chiefly  with  oil  or  coke ;  gas  does  not  seem  to  have 
found  favor  there.  During  the  war  .shipyards  of  the 
Pacific  Coast  began  to  change  over  their  rivet  heaters 
from  coke  or  oil  to  gas  and  in  some  districts  gas  be- 
came tjie  preferred  fuel  for  this  sei"vice.  This  change, 
it  appears,  was  not  only  for  the  emergency  of  war  time 
as  gas  is  continuing  in  service.  The  article  in  this 
issue  by  Letson  Balliet  claims  greater  economy  and 
better  rivets  as  a  result  of  the  conversion  to  gas  in  the 
shipyards  of  the  San  Francisco  Bay  region.  Mr.  Bal- 
liet was  instrumental  in  bringing  about  this  conver- 
sion, and  it  follows  that  he  is  an  enthusiastic  believer 
in  the  superiority  of  gas  over  oil  and  coke.  While  his 
point  of  view  is  to  be  taken  as  representative  that  of 
the  industrial  or  efficiency  engineer  of  the  steel  ship- 
yard, the  progressive  structural  engineer  would  do  well 
to  examine  with  an  open  mind  the  claims  and  reasons 
advanced,  to  see  what  may  be  worthy  of  consideration 
in  the  structural  steel  field. 

*    What  Is  a  Profession? 

THERE   NEEDS   to   be   a  clear   definition   of  what 
constitutes    a    profession.      Engineers    have    long 
regarded    themselves    as   professional    men.      Now   the 
general  contractors  style  themselves  in  the  same  way, 
and  the  builders  are  claiming  for  themselves  a  profes- 
'^^ional  status,  for  the  National  Association  of  Builders' 
■;(,hang3s  has  just  adopted  a  code  of  ethics  in  which 
'    describes  its  members  as  being  engaged   in   a  pro- 
I    fession.     Obviously,  law,  engineering,  contracting,  and 
building,     if     professions,    are     professions     in     quite 
different  senses.     That  the  builders  are  not  arrogating 


to  themselves  professional  distinction  without  trying 
to  erect  standards  to  which  their  members  should 
attain,  it  is  worth  noting  that  the  code  sets  forth  that 
the  members  are  engaged  in  a  calling  "in  which  there 
is  a  well-defined  duty  and  obligation  toward  the  public 
and  themselves.  The  profession  demands  that  the 
members  use  every  honorable  means  to  uphold  the 
dignity  and  honor  of  the  same,  to  exalt  its  standards, 
and  to  extend  its  spirit  of  usefulness."  Of  course, 
a  mere  declaration  of  that  sort  is  worthless  unless  backed 
up  by  disciplinary  procedure,  but  certainly,  even  if 
one  quarrels  with  the  arrogation  of  the  title  "pro- 
fession," one  cannot  but  be  gratified  that  the  builders 
are  taking  at  least  the  first  small  step  toward  raising 
the  standards  of  their  calling.  The  term  "profession," 
however,  certainly  needs  to  be  safeguarded,  at  least  to 
the  extent  of  working  out  an  acceptable  definition. 

The  Builders'  Code 

AS  MIGHT  be  expected,  the  code  adopted  by  the 
^  buildei-s  has  not  the  finish  of  the  codes  of  the 
learned  professions.  Possibly  the  character  of  the  new 
code  is  best  illustrated  by  the  introduction  clause 
which  says,  "We  understand  ethics  to  mean  a  declara- 
tion of  principles."  With  such  a  beginning  one  might 
expect ,  a  confused  sort  of  document.  And  so  it  is. 
Ethical  considerations  are  strangely  thrown  in  with 
mere  rules  aimed  to  serve  the  interests  of  its  mem- 
bers. A  professional  status — whatever  that  is — may 
eventually  come  to  the  builder,  but  the  heights  are  going 
to  be  mounted  slowly  and  painfully. 

Engineers  and  Railroads 

APPOINTMENT  of  a  board  of  six  engineers  to 
.  engage  in  work  "regarded  as  an  important  step  in 
the  solution  of  the  transportation  problems  now  con- 
fronting the  country"  is  a  .step  in  the  right  direction. 
This  appointment  has  been  made  by  the  National  Asso- 
ciation of  Owners  of  Railroad  Securities  in  constitut- 
ing the  Board  of  Economics  and  Engineering.  It  is 
recognized  that  the  great  problem  in  transportation 
now  is  to  reduce  railroad  operating  expenses,  and  the 
announcement  of  the  security  owners  association  indi- 
cates that  the  new  board  will  be  charged  with  making 
recommendations  to  this  end.  It  is  also  indicated  that 
the  board  will  study  possibilities  for  effecting  economies 
through  the  consolidation  of  railroad  properties  and  the 
elimination  of  wasteful  competitive  practices.  This 
association  represents  bondholding  rather  than  stock- 
holding interests.  The  bondholders  feel  justified  in 
initiating  action,  believing  that  their  investments  are, 
or  will  be  impaired.  It  is  entirely  problematical  how  far 
recommendations,  however  important,  emanating  from 
bondholding  interests  can  go  in  accomplishing  direct  re- 
sults until  it  is  established  that  the  bondholders'  equities 
are  actually  endangered.  However,  the  recommendations 
of  this  board  of  engineers  should  have  weight  not  only 
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with  the  public  but  also  with  the  railroad  managements, 
since  its  members  have  the  distinct  advantage  of  being 
unhampered  by  individual  financial  interests.  A  few 
weeks  ago  this  journal  urged  that  railroad  operating 
problems  heretofore  solved  merely  by  rule  of  thumb 
should  be  given  over  to  men  equipped  to  solve  them  by 
accurate  scientific  methods — in  other  words,  engineers. 
Not  only  is  the  appointment  of  six  engineers  on  this 
new  national  board  recognition  of  such  a  necessity,  but 
it  is  recognition  of  the  engineers'  broader  qualifications 
to  deal  with  the  larger  phases  of  the  problem.  If  the 
railroad  managements — that  is,  the  stockholding  group 
- — had  made  such  a  move,  it  would  be  all  the  more 
encouraging. 

San  Francisco  Bay  Bridge  Schemes 

THAT  the  San  Francisco  bay  region  seems  now  to 
be  in  earnest  about  a  transbay  bridge  or  tunnel  is 
evident  from  the  origin  and  variety  of  the  independent 
plans  reviewed  in  this  issue.  The  enormous  increases  of 
automobile  traffic  in  recent  years  on  California's  very  ex- 
tensive highway  system  has  enlisted  the  powerful  sup- 
port of  the  ubiquitous  motorist  and  Admiral  Jayne's 
plan,  with  tentative  sanction  from  Washington,  opens 
up  a  new  field  of  investigation  by  implying  that  the 
pier-head  line  need  not  be  kept  within  the  previous 
limits  but  that  trestles  well  out  into  the  bay  from  the 
Oakland  side  might  be  permitted.  The  plans  originally 
proposed  by  John  G.  Little  deserve  special  comment  in 
that  they  are  based  on  a  very  broad  view  of  the  whole 
situation.  He  began  with  a  survey  of  the  probable 
industrial  developmjent  around  the  bay,  and  located 
crossings  with  industrial  as  well  as  physical  considera- 
tions in  mind  so  that  the  early  construction  will  not  be 
a  lost  investment  when  later  growth  calls  for  additional 
harbor  or  transportation  facilities.  He  says  "Some  of 
these  crossings  may  not  be  built  in  the  next  two  hun- 
dred years;  some  of  them  may  never  be  built  at  all, 
but  several  of  them  will  surely  be  built  within  the  next 
twenty  years  and  the  way  should  be  kept  clear  for  them 
and  nothing  should  be  constructed  if  avoidable  at  any 
of  these  natural  crossing  points  that  will  interfere 
with  the  location  as  a  bridge  site."  San  Francisco 
certainly  needs — and  needs  urgently — some  form  of 
direct  communication  with  the  east  bay  shore  and  the 
time  for  action  in  securing  a  bridge  or  tunnel  seems 
to  have  arrived.  Not  only  would  this  relieve  a  traffic 
condition  that  is  now  a  serious  handicap,  but  it  would 
hasten  the  much  needed  union  of  San  Francisco  bay 
cities  into  a  harmonious  unit. 

Engineers  Prepare  Court  Case 

In  court  proceedings  which  involve  judgment  of 
engineering  evidence,  engineers  have  frequently  an 
educational  duty  which  can  well  go  beyond  the  stage 
to  which  it  i.}  usually  carried.  Unusual  perception  of 
this  fact  is  apparent  in  the  methods  employed  by  the 
engineers  of  the  Milwaukee  Sewerage  Commission  in 
the  damage  suit  involved  in  the  construction  of  the 
sewer  tunnels  described  on  page  4.  Two  purposes  were 
kept  in  mind  by  the  engineers  who  prepared  the  case. 
One  was  to  instruct  the  city  attorney  in  the  engineering 
fundamentals  of  the  dispute  and  the  other  was  to  make 
the  technical  facts  and  reasoning  plain  to  judge  and 
jurymen.  The  methods  are  described  in  the  article. 
They  emphasize  the  use  of  models.     The  function  of 


these  models  was  to  reduce  engineering  technicalities  to 
terms  which  the  non-technical  jui-j'man  could  readily 
understand.  A  vital  contention  of  the  contractor  was 
that  the  soil  penetrated  by  the  tunnel  was  unstable  to  a 
degree  which  endangered  the  tunnel  structure.  This 
claim  was  supported  by  descriptive  evidence  and  an  ex- 
hibition of  samples.  Rebutting  evidence  of  similar  char- 
acter simply  left  the  jury  confused  in  a  maze  of  poorly 
comprehended  contrary  statements.  A  model  of  the  ex- 
cavation showing  the  simple  roof-timbering  and  the  en- 
larging of  the  invert  without,  or  with  only  very  little, 
timbering,  swept  aside  all  confusion.  It  was  within  the 
comprehension  of  any  juryman  that  a  material  which 
could  be  as  easily  managed  as  the  model  indicated  was 
not  particularly  unstable  and  certainly  not  a  menace  to 
the  safety  of  the  tunnel  structure.  His  decision  was, 
therefore,  prompt  and  reckoned  little  of  soil  analysis  or 
expert  testimony. 

"High-Salaried  Engineers" 

IN  AN  appreciation  of  the  late  A.  G.  Batchelder  one 
of  the  editors  of  the  American  Motorist  remarks 
that  that  good-road  enthusiast  was  more  pleased  at  the 
passage  of  the  first  federal-aid  road  bill  than  "any  one 
of  the  highway  engineers,  who  have  gained  impoi'tant 
and  high-salaried  positions  by  the  creation  of  the  fund." 
Possibly  this  is  only  a  hastily  considered  comment, 
but  it  comes  with  poor  gi'ace  from  one  who  should 
know  th^  highway  situation  thoroughly.  Anyone  so 
close  to  the  good-roads  movement  should  know  how 
ridiculously  small  are  the  salaries  paid  the  federal 
highway  officials. 


Liberal  Courses  as  a  Prerequisite 
for  Engineering 

PROFESSOR  BURR  has  given  the  engineering  edu- 
cators of  the  country  something  to  think  about 
through  his  interesting  paper  at  New  Haven,  in  which 
he  challenged  the  character  of  the  society's  activities 
and  maintained  that  engineering  would  be  accorded  its 
proper  place  in  public  esteem  only  when  a  liberal  edu- 
cation--or  at  least  three  years  of  it — is  made  pre- 
requisite to  an  engineering  course. 

On  the  past  activities  of  the  society  we  offer  but 
little  comment.  If  the  New  Haven  meeting  be  typical, 
we  should  say  that  a  shaking  up  is  desirable.  The 
meeting  was  drab;  there  was  little  of  broad  vision, 
nothing  to  send  the  teacher  away  with  new  inspiration 
and  enthusiasm.  It  would  suffer  much  by  comparison 
with  the  yearly  conventions  of  half  a  dozen  organiza- 
tions in  the  civil-engineering  field.  But  decision  as 
to  the  justice  of  Prof.  Burr's  criticism  of  the  activities 
of  the  society  must  be  left  to  those  who  know  it. 

His  other  point  is  more  important.  No  one  will  deny 
that  we  need  a  greater  number  of  engineers  with  a 
broad  outlook,  but  there  will  not  be  agreement  that 
the  standard  engineering  course  should  be  one  requir- 
ing a  liberal  education  as  a  prerequisite.  Colleges 
surely  should  lay  out,  for  those  who  want  them,  six- 
year  courses  leading  to  two  degrees.  In  fact,  they 
may  well  go  farther  and  urge  such  courses  as  desirable; 
there  should  be  enthusiasm  for  t>hem,  and  an  apprecia- 
tion of  the  excellent  preparation  they  give  for  a  rich 
life  work.  For  the  present,  though,  that  is  as  far  as 
most  institutions  dare  go ;  nor  is  the  reason  solely  that 
their  prospective  students  want  to  be  turned  into  engi- 
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neers  in  four  years.  There  is  legitimate  reason  to 
question  whether  the  profession  does  not  have  places 
for  a  great  many  who  are  not  qualified  for  six-year 
courses,  but  can  in  four  years  be  excellently  trained 
for  their  places  in  the  engineering  world.  If  that  be 
the  case  it  would  be  against  the  interests  of  the  profes- 
sion to  force  all  collegiate  work  in  engineering  to  what 
would  be  graduate,  or,  as  Prof.  Burr  terms  it,  "pro- 
fessional" grade. 

There  is  another  necessary  inquiry  regarding  Prof. 
Burr's  argument.  Much  that  he  said  depended,  con- 
sciously or  unconsciously,  on  the  thesis  that  engineering 
can  be  made  to  occupy  in  public  esteem  a  position  equal 
to  that  of  law  and  medicine.  We  doubt  that  that  thesis 
can  be  demonstrated  as  sound.  The  conditions  sur- 
rounding law  and  medicine,  on  the  one  hand,  and  engi- 
neering, on  the  other,  are  radically  different.  Only  a 
small  minority,  less  than  10  per  cent  of  the  engineer- 
ing profession  (those,  namely,  in  consulting  practice) 
are  on  a  plane  comparable  with  the  doctor  or  the  lawyer. 
It  is  a  precious  minority — a  very  precious  one,  indeed 
— but,  unfortunately,  it  is  not  large  enough  to  give 
the  truly  professional  color  to  the  whole  of  engineering 
practice. 

Prof.  Burr's  paper  deserves  the  consideration  not 
merely  of  the  teachers  but  of  practicing  engineers,  as 
well.  The  latter,  let  us  hope,  will  jump  in  and  say 
their  say  quickly.  The  teachers — if  the  action  of  the 
convention  be  strictly  interpreted — are  not  expected  to 
have  thoughts  thereon  until  next  June. 


Waiting  for  Scientific  Discoveries 

SHALL  needed  public  works  be  held  up  pending  the 
possible  discovery  of  future  scientific  improvements 
of  the  art?  An  affirmative  answer  would  effectively 
stop  all  impending  present-day  construction,  for  there 
are  few  lines  of  engineering  today  that  are  not  con- 
stantly being  broadened,  extended  and  changed  to  take 
advantage  of  newly  found  scientific  laws.  Illustrative 
of  this  point  and  of  the  difficulties  through  which  many 
a  city  must  pass  on  its  way  toward  obtaining  public 
improvements  is  the  experience  of  Milwaukee.  Politics 
and  engineering,  personalities  and  chemistry,  local  feel- 
ing and  high-grade  scientific  discovery  have  been  im- 
portant factors  for  the  past  several  years  in  the  con- 
troversy over  the  relative  importance  of  sewage  and 
water  treatment.  Rash  is  the  engineer  or  the  scientist 
who  engages  in  a  controversy  of  this  kind  without  first 
learning  all  of  the  factors  in  the  case  in  hand,  besides 
taking  into  account  other  needs  of  the  city. 

Ten  years  ago  Milwaukee  called  three  consulting  en-. 
gineers— H.  P.  Eddy,  G.  C.  Whipple  and  John  W. 
Alvord — to  report  on  sewage  disposal.  These  almost 
went  out  of  their  way  to  say  that  water  filtration  was 
the  first  line  of  defense,  although  advising  that  both 
v>-ater  and  sewage  treatment  were  essential.  Politically, 
the  city  has  for  some  years  past  been  divided  between 
socialists  and  non-partisans,  as  the  opposition  to  the 
socialists  is  called.  The  non-partisans  advocated  sewage 
treatment  and  the  socialists  sponsored  water  filtration. 
For  two  years  nothing  was  done.  Then  the  non- 
partisans, being  in  power,  obtained  the  passage  of  a 
bill  in  the  State  legislature  creating  the  present  Sewage 
Commission  for  the  definite  purpose  of  building  sewage- 
works  but  no  provision  was  made  for  water  filtration. 
No  doubt  the  sustaining  force  behind  the  sewage  move- 


ment was  the  conviction  on  the  part  of  the  general 
public  that  sewage  treatment  would  solve  the  water 
problem,  at  least  for  a  number  of  years.  Then  ensued 
the  long  line  of  sewage  experiments  to  produce  non- 
polluting  effluent.  A  change  in  administration,  and  an 
unusual  pollution  of  the  water  by  phenol  by-products, 
rendering  the  water  almost  unusable  if  safely  chlori- 
nated, brought  water  treatment  again  to  the  front  at  a 
time  when  its  political  supporters  were  in  power.  A 
technical  report  by  J.  W.  Ellms,  consulting  engineer, 
based  on  investigations  for  a  year,  indicated  that  the 
water,  even  after  treatment  of  the  sawage,  would  not 
be  safe.    He  recommended  immediate  filtration. 

When  plans  were  well  started  questions  arose  as  to 
cost.  Then  came  a  report  from  a  committee  of  the 
local  section  of  the  American  Chemical  Society.  In 
effect  it  says  that  filtration  should  not  be  started  because 
present-day  filtration  methods  are  in  all  probability 
antiquated  and  because  within  a  few  years,  by  taking 
advantage  of  new  discoveries  in  colloidal  chemistry  and 
adjusting  the  hydrogen-ion  concentration,  vastly  im- 
proved filtration  methods  will  be  developed.  Politically 
some  say,  and  scientifically  others  aver,  this  report  by 
the  chemists  was  not  pleasing  to  the  socialists.  How- 
ever that  may  be,  Harrison  P.  Eddy,  who  for  several 
years  has  been  employed  by  the  Milwaukee  Sewerage 
Commission  as  consulting  engineer,  was  called  in  to 
advise  on  water  treatment.  His  report,  abstracted  else-  ' 
where,  may  be  considered  the  last  word  on  the  sub- 
ject. As  noted,  he  counsels  an  immediate  start  on  plans 
for  water  treatment  and  simultaneously  further  experi- 
ments along  the  lines  suggested  by  the  chemists.  He 
is  not  optimistic  of  the  attainment  of  the  far-reaching 
results  the  chemists  predict.  In  his  opinion  any  change 
in  design  suggested  by  further  chemical  studies  will 
not  be  material  and  can  be  made  quickly. 

A  decidedly  new  angle  is  presented  in  this  argument 
of  the  chemists  for  deferment — an  argument,  if  ac- 
cepted as  valid,  that  would  be  perfectly  effective  in 
stopping  work  on  any  filtration  project  in  the  country. 
Such  an  argument  for  a  halting  policy  has  rarely  if 
ever  been  brought  forward  seriously  in  an  important 
engineering  matter.  Because  of  its  nature  and  because 
of  its  being  brought  forward  by  men  without  experi- 
ence in  water  treatment,  it  must  inevitably  arouse 
decided  objections  on  the  part  of  sanitary  engineers, 
men  who  have  given  their  whole  careers  to  the  study 
of  the  very  subjects  into  which  the  chemists  lightly 
leap.  How  lightly  the  Milwaukee  chemists  took  this 
leap  is  illustrated  by  their  apparent  oversight  or  at 
least  ignoring  of  the  fact  that  Mr.  Ellms  is  himself  a 
chemist  of  many  years'  standing,  having  been,  after 
and  besides  other  engagements,  continuously  connected 
with  water  treatment  at  Cincinnati,  Cleveland  and 
elsewhere  for  the  past  23  years,  serving  at  Cincinnati 
successivel.v  as  assistant  chemist,  chemist,  and  super- 
intendent of  filtration.  Moreover,  Mr.  Ellms,  as  already 
mentioned,  directed  water-treatment  experiments  at 
Milwaukee,  on  the  very  water  in  question,  during  which 
chemical  and  bacterial  studies  were  conducted  under 
his  direction.  Thus  in  their  haste  or  zeal  to  promote 
chemical  service,  the  Milwaukee  chemists  seem  to  have 
overreached. 

Finally,  although  Mr.  Eddy's  conclusions  seem  to 
offer  a  practical  and  harmonious  way  out  of  the  Mil- 
waukee complication,  yet  in  another  case  involving  inter- 
professional claims  the  solution  might  not  be  so  happy. 
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Recovery  of  Flooded  Sewer  Tunnels  at  Milwaukee 

Settling  Shafts  Carried  Down  Adjacent  Lining,  Opened  Construction  Joints  and  Flooded  Tunnels — 
Contractual  Difficulties  Lead  to  Court  Adjudication  of  Case 


AN  EVENTFUL  engineering  operation,  which 
.  normally  should  have  been  without  incident,  has 
been  concluded  by  the  completion  of  two  sewer  tunnels 
under  the  harbor  entrance  at  Milwaukee,  Wis.  The 
natural  difficulties  were  not  unusual  and  the  tunnels 
were  not  large.  However,  the  work  failed  when  near 
completion,  and  had  to  be  recovered  and  restored,  and 
finally  it  came  before  the  Federal  Court  for  review  and 
adjudication.  Questions  of  construction  methods, 
engineering  design,  default  of  agreement,  damages  and 
contractual  responsibilities  came  up  for  consideration 
and  decision. 
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FIG.   1.     CONSTRUCTION  PLAN  OF  SHAFTS  AND  TUNNELS 

Two  subaqueous  tunnels  form  the  connecting  link 
between  the  new  intercepting  sewer  system  on  the  main- 
land and  the  sewage  works  being  constructed  on  Jones 
Island  at  Milwaukee.  They  constitute  two  I'einforced- 
concrete  inverted  siphons,  with  separate  drop  shafts  on 
the  city  shore  (see  the  location  plan.  Fig.  1)  and  a 
common  riser  shaft  on  Jones  Island.  Both  the  shafts 
and  the  tunnels  are  of  two-compartment  construction  as 
indicated  by  the  drawings  (see  Fig.  5  and  Fig.  9). 
Briefly,  the  Park  St.  siphon  is  797.85  ft.  long  and  8  ft. 
in  diameter  inside,  while  the  Harbor  Entrance  siphon 
is  937.42  ft.  long  and  8  ft.  9  in.  in  diameter.  Originally 
the  tunnels  were  designed  circular,  the  anticipation 
being  that  they  would  be  constructed  by  shields.  The 
outside  form  was  changed  to  that  shown  by  Fig.  5,  at 
the  request  of  the  contractor,  when  he  decided  to  use 
timbering  methods. 

Original  Construction  and  Failure 

The  general  plan  of  construction  adopted  by  the 
contractor  was  to  sink  the  Jones  Island  shaft  and  from 
it  to  drive  both  tunnels  toward  the  drop  shafts,  which 
meanwhile  would  be  sunk  ready  for  the  junction. 
Broadly,  separate  operations  of  shaft  sinking  and  of 
tunnel  driving  were  planned. 

Shaft  Conatnirtinv — All  shafts  were  constructed  as 
open  caissons.  In  each  case  an  excavation  a  few  feet 
deep  was  made,  at  the  bottom  of  which  a  rutting  edire 
of  the  required  diameter  was  started.  The  earth  was 
then  excavated  inside  this  cutting  edge  with  a  clamshell. 


the  caisson  sinking  of  its  own  or  under  added  loading. 
As  soon  as  water  began  to  come  into  the  caisson,  pumps 
were  installed  and  the  water  was  lowered  from  time 
to  time,  with  the  idea  that  the  reduction  in  buoyancy 
would  increase  the  eflfective  weight  of  the  caisson  and 
that  a  current  of  water  would  be  created  downward 
outside  the  shell  which  would  reduce  the  skin  friction 
and  would  also  erode  the  earth  under  the  cutting  edge 
and  so  assist  the  sinking.  From  time  to  time  sections 
were  cast  on  top  until  full  depth  was  reached;  then  the 
water  was  allowed  to  come  to  its  level  and  the  bottom 
was  closed  with  concrete  placed  under  water. 

As  indicated  by  the  sinking  charts  Figs.  2  to  4,  the 
operation  was  reasonably  rapid  and  regular  except  in 
the  case  of  the  Park  St.  shaft.  Hei-e  a  double  caisson 
was  employed,  the  idea  being  to  obtain  a  caisson 
structure  corresponding  more  closely  than  a  single  shell 
to  the  planned  shape  of  the  drop  shaft.  As  indicated 
by  Fig.  3,  sinking  proceeded  normallv  with  the  outer 
caisson,  until  July  25,  when  the  structure  ceased  to 
settle.  Various  means  to  induce  movement,  including 
undermining,  water  jets,  loading  anj  hammering,  were 
tried.  Finally  a  superimposed  load  in  excess  of  35  tons 
started  the  caisson  on  Aug.  18  and  it  settled  about  3  ft. 

Preparations  were  made  to  start  the  second  caisson. 
Until  it  reached  elevation  — 40  the  small  caisson  settled 
normally  but  then  the  outer  caisson  began  also  to  settle. 
The  cause,  it  was  thought,  was  that  material  was  boiling 
in  at  the  bottom,  and  to  stop  this  action  the  inner 
caisson  was  loaded  in  an  attempt  to  drive  the  cutting 
edge  far  enough  below  the  excavation  to  provide  a  seal. 
This  effect  was  not  realized  and  the  inner  caisson  pro- 
ceeded, pulling  the  outer  caisson  with  it,  until  grade  was 
reached.  Then  the  bottom  of  the  inner  caisson  was 
plugged  with  concrete,  the  water  was  pumped  down  and 
the  seal  between  the  two  caissons  was  constructed. 

Sealing  the  Shafts — In  plugging  the  caissons  the 
bottoms  of  the  pits  were  as  the  clamshell  left  them.  At 
Jones  Island  and  Park  St.  an  open-top  bottom-dump 
bucket  was  used  to  place  the  concrete,  care  being  taken 
to  lower  the  bucket  through  the  water  and  well  to  the 
bottom  before  the  concrete  was  dumped.  When  the 
caissons  were  unwatered  the  seals  were  found  reason- 
ably solid  and  tight.  At  the  Erie  St.  caisson  less  care 
was  taken.  The  concrete  was  placed  with  a  clamshell, 
wide  at  the  top,  very  shallow  compared  with  a  bucket, 
and  also  permitting  excessive  leakage.  Also,  it  is  stated, 
frequent  batches  were  dumped  well  above  the  bottom  so 
that  the  concrete  fell  through  water. 

As  shown  by  the  charts,  the  caissons  were  completed 
at  different  dates.  The  Jones  Island  caisson  was 
unwatered  on  July  31,  1916,  shortly  after  completion,  to 
permit  the  tunnel  headings  to  be  started.  Neither  of 
the  other  caissons  was  intended  to  be  unwatered  until 
the  tunnels  were  completed  to  junctions  with  them.  The 
Erie  St.  caisson  was  the  first  to  be  laid  dry,  on  Sept.  4, 
1917.  Then  the  tunnels  had  been  completed,  the 
monkey  drift  (Fig.  1)  sealed  and  the  air  pressure 
removed.  Cutting  of  the  Jones  Island  shafi-eye  into 
(he  Harbor  Entrance  tunnel  was  in  progress.  The  Erie 
St.  caisson  had  been  laid  dry  to  cut  that  shaft-eye  into 
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the  tunnel.  On  the  date  stated, 
at  1  p.m.,  while  the  bottom 
was  being  cleaned,  a  leak  ap- 
peared, followed  by  others 
which  drove  the  men  out  of 
the  shaft.  Soon  afterward  the 
shaft  was  flooded  and  the  men 
were  called  out  of  the  tunnels. 
By  4:30  p.m.,  shafts  and  tun- 
nels were  flooded.  Measure- 
ments showed  that  the  cais- 
son had  sunk  6  in.,  cracks  ap- 
peared in  the  ground  around 
the  caisson  and  adjacent  struc- 
tures had  settled.  About  60 
ft.  of  the  adjacent  tunnel  had 
been  carried  down  by  the 
sinking  caisson  and  this  set- 
tlement had  opened  cracks  in 
the  linings,  as  described  later, 
through  which  the  water  had 
entered  to  flood  the  tunnels. 
Tunnel  Construction — Tun- 
nel construction  up  to  the  time  of  the  flooding  involved 
comparatively  few  real  difficulties.  In  general,  the 
plan  was  to  drive  the  Park  St.  tunnel  about  100  ft. 
ahead  from  the  Jones  Island  shafts,  remove  the  shaft 
locks  and  place  a  tunnel  lock,  then  drive  a  cross-  or 
monkey-drift  to  the  Harbor  Entrance  tunnel,  and 
then  proceed  with  both  tunnels  simultaneously.  Un- 
til the  tunnel  lock  could  be  built,  air  locks,  as  indi- 
cated by  Fig.  2,  were  placed  in  the  caisson.  These 
shaft  locks  were  removed  as  soon  as  the  tunnel  lock' 
was  in  operation.  A  timbering  method  as  indicated  by 
Fig.  5  was  adopted.  Briefly,  a  top  heading  held  by  batter 
posts  and  crown  plank  was  driven  10  to  12  ft.  The  face 
was  then  lagged,  if  the  ground  was  soft,  and  the  invert 
cut  was  made  and  concreted  in  6-ft.  sections,  the  con- 
crete being  placed  as  quickly  as  possible  after  the 
excavation  was  ready.  On  top  of  the  invert  steel  forms 
were  set  up,  and  the  roof  arch  was  concreted  in  6-ft. 


PIG.    2.      JONES    ISLAND    CAISSON    .A.ND    SINKING    CHART 


lengths.  The  partition  slab  was  concreted  separately 
after  the  lining  proper  was  completed. 

As  stated,  no  particular  difficulties  were  experienced. 
At  places  running  soil  required  close  watching,  but  it 
was  always  held  by  ordinary  methods.  Never  was  the 
general  method  of  procedure,  which  required  a  fairly 
stable  soil,  abandoned.  There  were  faults  in  workman- 
ship, slight  irregularities  in  line  and  grade,  porous  spots 
and  poor  construction  joints,  but  these  faults  were  not 
vital.  They  were  most  common  in  the  Harbor  Entrance 
tunnel.  Nowhere  did  they  show  up  particularly  until 
the  air  pressure  was  removed.  The  sequence  of  work 
was  somewhat  erratic  but  generally  the  progress  was 
rapid.  With  tunneling  started  late  in  August,  1916, 
both  tunnels  were  holed  through  and  lined,  and  arrange- 
ments were  being  made  to  i-emove  the  air  pressure  by 
May  31,  1917. 

With  the  gradual  release  of  the  air  pressure,  leaks 
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appeared.  These  were  insignificant  in  the  Park  St.  tunnel 
and  will  not  be  considered  further.  In  the  Harbor 
Entrance  tunnel,  however,  on  June  2,  with  the  air  pres- 
sure at  13  lb.  (it  ran  from  20  to  32  lb.  during  construc- 
,tion),  several  construction  joints  were  leaking  a  spray 
like  a  shower  bath,  and  at  station  1  +  50  (see  Fig.  1) 
there  was  a  4  x  lA-in.  stream.  On  June  3,  with  the 
pressure  at  zero,  so  much  water  was  entering  the  tunnel 
that  air  pressure  was  restored.  With  the  tunnel  freed 
of  water  an  examination  on  June  6  showed  a  h-m..  roof 
crack  at  station  6  -|-  85  and  several  smaller  roof  cracks, 
all  at  construction  joints.  There  was  a  slab  crack  at 
7  +  33  and  a  bottom  crack  at  7  +  36,  both  open  about 
•h.  in. 

There  followed  a  period  of  delay  and  marking  time. 
Work  was  not  discontinued  but  no  thoroughgoing  effort 
was  made  to  make  the  tunnel  watertight,  the  position  of 
the  contractor  being  that  this  should  be  requisitioned 
as  extra  work,  which  the  engineers  of  the  sewerage  com- 
mission declined  to  consider.  Some  of  the  cracks  were 
chiseled  out  for  filling,  but  they  were  not  filled.  Some 
porous  spots  were  plastered,  and  home-made  grout  pads 
were  tried  out  in  a  few  places.  One  crack  at  the 
junction  of  the  lining  with  the  Erie  St.  caisson  was 
thoroughly  grouted.  Meanwhile  the  contractor  made 
surveys  inside  the  tunnel  and  took  samples  of  the  con- 
crete and  of  the  ground  behind  the  lining,  in  prepara- 
tion, apparently,  to  substantiate  his  indicated  claim  that 
the  lining  defects  were  due  to  settlement  because  of 
inadequate  design. 

With  the  conditions  about  as  indicated  the  contractor 
began  on  Aug.  8  to  reduce  the  air  pressure,  which  was 
at  24,1b.  On  Aug.  15  the  pressure  was  zero.  As  the 
pre.ssure  was  removed,  leaking  appeared,  increasing  a.s 
the  pressure  decreased.  No  sand  came  into  the  tunnel, 
and  two  2-in.  Cameron  pumps  handled  the  water.  With 
the  tunnel  in  free  air,  removal  of  the  locks  and  delayed 
slab  construction  proceeded,  and  construction  of  the 
shaft-eyes  was  begun  as  previously  described,  when,  on 
Sept.  4,  the  Erie  St.  shaft  settled  and  the  works  were 
flooded.  On  Oct.  3,'  after  due  notice,  the  work  was  taken 
out  of  the  contractor's  hands  by  the  sewerage  commis- 
sion and  Oct.  24,  1917,  a  new  contract  was  let  for  its 
recovery  and  completion. 

In  general  the  plan  of  recovering  the  work  was  to 
place  air  decks  in  the  caissons;  restore  the  air  pressure 
and  clear  the  work  of  water  and  earth;   restore  the 


defective  structure  to  as  nearly  as  possible  the  planned 
construction;  close  the  leaks,  and  complete  the  struc- 
tures as  planned. 

Reconstruction  was  begun  at  the  Erie  St.  shaft.  The 
caisson  contained  a  layer  of  earth  which  had  flowed  in 
at  the  time  of  the  accident.  On  this  earth  fill,  6  ft.  of 
lean  concrete  was  deposited  through  the  water  and  then 
about  19  ft.  of  earth.  Upon  starting  the  pumps  it 
was  found  that  very  little  water  entered  through  the 
plug,  so  the  water  was  pumped  dow'n  and  the  air  deck 
placed.  This  air  deck  was  provided  with  locks  and 
loaded  to  resist  upward  air  pressures. 

With  the  air  pressure  on,  the  material  in  the  caisson 
was  excavated.  Below  the  lean  concrete  there  was  about 
6  to  8  ft.  of  mud  which  represented  the  material  which 
had  come  into  the  caisson  at  the  time  of  the  accident. 
When  this  mud  was  cleared  away  the  original  concrete 
plug  was  found  intact  and  hard.    Thei-e  were,  however. 


FIG.    S.      .SKCTION  OF  PARK  ST.   TUNNEL,  AND  TIMBERIXG 

two  places  near  the  wall  through  which  a  bar  could  be 
thrust  into  soft  ground,  and  when  the  air  pressure  was 
reduced  slightly  water  came  in  at  these  places,  showing 
conclusively  that  it  was  here  that  the  water  and  earth 
entered.  In  cutting  down  the  concrete  it  was  found  that 
the  openings  increased.  The  condition  is  indicated  by 
the  drawings  of  Fig.  6.  Apparently,  in  excavating  with 
the  clamshell,  the  ground  had  been  cupped  out  and  the 
concrete  did  not  fully  seal  the  caisson.  The  concrete 
was  cut  down  to  about  the  level  AA  in  Fig.  6  and  a 
reinforced  concrete  floor  2  ft.  thick  was  constructed. 
The  Jones  Island  caisson  was  recovered  by  a  similar 
procedure.  Fig.  7  indicates  clearly  the  methods,  the 
original  construction  being  indicated  in  this  illustration 
by  the  cross-hatched  sections.  With  the  Erie  St.  and 
Jones  Island  caissons  recovered  the  tunnels  could  be  put 
under  air  pressure  and  cleared  of  water. 

The  condition  of  the  Harbor  Entrance  tunnel  on 
recovery  is  shown  by  Fig.  6.  There  were  about  237 
cu.yd.  of  material  in  the  tunnel.  About  259  cu.yd., 
including  the  amount  of  dirt  in  the  Erie  St.  caisson, 
was  estimated  to  represent  earth  displaced  from  around 
the  tunnel  and  shaft.  The  removal  of  this  earth  was 
accomplished  by  ordinary  methods. 

Examination  of  the  tunnel  shell  showed  it  to  be 
intact  from  Jones  Island  to  Sta.  8  +  59,  or  75  ft.  from 
the  Erie  St.  shaft.  From  8  +  59  to  9  +  04.5  there 
was  a  crack  at  each  construction  joint,  varying  from  a 
hair  crack  to  .';^-in.  width.    At  9  -f  04.,'5,  30  ft.  from  the 
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Erie  St.  shaft,  the  crack  was  3  in.  wide  at  the  top  of 
the  arch  and  there  was  a  vertical  slip  of  about  i  in. 
At  the  junction  with  the  Erie  St.  caisson  the  arch  was 

crushed  as  if  by  com- 

^1-6  I  —\i--^,  .^_ ^      pression     parallel     to 

the  tunnel.  Elevations 
showed  no  settlement 
to  Sta.  8  +  85,  but 
thence  to  the  caisson, 
49   ft.,   the   shell   had 


was  brought  by  the  original  contractors  to  recover 
$111,274,  this  being  the  balance  of  $239,689  expended  on 
the  work  less  payments  received.  The  demand  was  made 
on  the  claim  that  construction  had  beefi  efficiently  per- 
formed with  adequate  equipment  and  proper  materials 
and  workmanship  under  the  direction  of  the  engineers 
and  according  to  plans  and  specifications,  and  on  the 
allegation  that  failure  of  the  work  on  Sept  4,  1917,  was 
due  to  inadequate  design  of  structure  in  view  of  the 
unstable  nature  of  the  soil.     Specifically  it  was  alleged 


tilted  down  so  that  at  the 
than  originally  constructed, 
cracks  and  no  signs  of  cru 
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caisson  it  was  16  in.  lower 
There  were  no  longitudinal 
shing  other  than  indicated. 
The  drawing,  Fig.  6,  shows 
the  various  conditions  de- 
scribed ;  Fig.  8  is  a  view  of 
the  large  roof  crack  at  Sta. 
9  +  04.5. 

The  method  of  restoring 
the  damaged  section  is  in- 
dicated by  Fig.  9.  The  set- 
tled bottom  was  filled  up  to 
grade  and  the  slab  was 
removed  and  built  at  the 
planned  level.  The  roof  was 
not  changed.  This  construc- 
tion restored  the  bottom 
conduit  to  its  planned  di- 
mensions but  constricted 
the  top  conduit  for  a  short 
distance,  which  was  consid- 
ered less  objectionable  than 
risking  the  danger  and  ex- 
pense of  rebuilding  the 
roof.  As  the  settled  section 
was  reconstructed  the 
cracks  were  closed  by 
grouting.  Following  the 
restoration  of  the  Harbor 
Entrance  tunnel,  the  recov- 
ery of  the  Park  St.  shaft 
and  the  completionof  shafts 
and  tunnels  involved  no  un- 
usual methods.  All  work 
was  performed  with  great 
caution  but  no  unexpected 
difficulties  were  encoun- 
tered. The  cost  of  recovery 
and  reconstruction  is  given 
in  Table  I.  Since  its  com- 
pletion in  1918  the  struc- 
ture has  stood  unimpaired. 

Tunyiel  Models  Win  Law 
Suit.— In  March,  1918,  suit 


"that  said  plans  and  specifications  did  not  provide  for 
sufficient  or  proper  bearing  areas,  sufficient  quantity  of 
concrete,  proper  mixture  of  concrete  or  sufficient  or 
proper  reinforcing." 

In  reply  the  sewerage  commission  denied  both  claim 
and  allegation  of  the  contractor  and  brought  counter- 
claim for  delay  damages,and  cost  of  completing  the  work 
in  excess  of  the  contract  prices,  on  the  allegation  that 
the  contractor  "used  faulty  inadequate  methods  in  the 
construction   of  the  so-called  Erie   St.   shaft,  causing 


FIG.  S.     VIEW  OF  LAKGB  CRACK  IN  TUNNEL  ROOF 

great  damage  and  subsequent  loss  of  the  entire  work." 
The  verdict  of  the  jury  under  instructions  was  in 
favor  of  the  commission ;  the  commission  was  awarded 
damages  of  $10,000,  which,  with  the  retained  percent- 
age, made  a  judgment  of  about  $85,000  in  its  favor. 
Broadly  the  decision  required  was  between  (1)  the  con- 
tention of  the  contractor  that  inherent  weakness  of  de- 
sign caused  the  tunnel  structure  to  settle,  producing  in- 
cidentally the  settlement  of  the  Erie  St.  shaft,  and  (2) 
the  contention  of  the  commission  that  improper  methods 
of  constructing  the  Erie  St.  shaft  caused  it  to  settle  and 
carry  with  it  an  adjacent  section  of  the  tunnel  structure. 
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Both  contentions  involved  the  difficult  task  of  making 
clear  to  a  jury  of  laymen  numerous  unfamiliar  technical 
facts  and  their  significance  under  complex  conditions. 
In  this  respect  the  preparation  of  the  case  for  the  city 
attorney  by  the  engineers  of  the  commission  was  the 
outstanding  and  suggestive  feature  of  the  court  pro- 
ceedings. 

First  a  descriptive  history  of  the  work  was  prepared 
by  the  division  engineer  in  direct  charge.  This  included 
the  original  plans  and  contract,  allowed  changes  in 
plans,  progi'ess  charts  and  all  facts  of  plant,  methods 
and  workmanship  and  all  records  of  the  loss  and 
recovery  of  the  work.  It  was  indexed,  and  included 
precise    reference    to    all    original    records    of    proof. 
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FROM  FIG 

Erie  St.  Shaft: 

Labor 

IS  OF  COST  OF  WORK  ON  CONTR 
t'RES  AVAILABLE  OCT.  22.   1918 
Recovery        Repair.-*     C'omplrtion 

J8.027.56       $738  01        $6,105  58 
1.402.18         IS6  03             855  82 
6.382  90           40  43          3.171   41 

ACT  25 

Total  Cost 

$14,871    i5 
2,414  03 

Material 

9,594  74 

Total 

Jones  Lsland  Shaft. 

..    $15,812.64 

11,035   15 

765  80 

8,691  94 

$934.47 

4  05 
.14 
.22 

$10,132  81 

5.679  91 

711   20 

2.389  34 

$26,879  92 

1  477   M 

Material 

11,081    50 

Total 

Park  St.  Shaft: 

Labor 

$20,492.89 

$4.41 

$8,780.45 

7,018  21 

867  51 

6,073  28 

$13,959  00 

1,624  29 

379   18 

.      875  93 

$29,277  75 

7,018.21 
867   51 

Total 

Harbor  Entrance  Tunnel: 
Labor 

9.429.80 
1.991.77 

2,743  23 
5b8  78 
220  ¥) 

$13,959  00 
13,797   32 

Material 

2.623  32 

3,719  74 

Total 

Park  St.  Tunnel: 

Labor. . 

IMiiiit  rental 

Material. 

. .    $14,044.89 

1.092   10 
120  17 
35!   32 

..      $1.563  59 
421.79 

$3,532  50 

$2,879  40 

$2,627   49 
332    17 
555  82 

$20,456.79 

$3,719  59 
452   34 
907    14 

Total 

Valve  Chamber: 

742  63 
45.35 
55  03 

$3,515  48 

3,946  84 

220  30 

2,057  69 

J5.079  07 

51   52 

Material 

165  88 

2,278  60 

Totol 

$639  19 

$843  01 

$6,224  83 

$7,707  03 

Oraiid  totalH: 

$30,006  40 

$4,227  92 
770  30 
316  17 

$5,314  39 

$27,002  32 
3,366  18 
15,123  47 

$45,491  97 

$61,236.64 
8,467  92 
33.655.00 

$103,359  56 

Plant  rental 

Materials 

...     4,331   44 
18,215 

$52,553.20 

Models  were  then  constructed.  A  model  to  scale  of  the 
Erie  St.  shaft  and  adjacent  Harbor  Entrance  tunnel  was 
the  largest,  about  10  ft.  long.  It  represented  the  struc- 
ture divided  at  construction  joints,  with  details  of 
forms,  timbering  and  all  structural  parts  to  scale,  and 
could  be  opened  up  to  .show  all  interior  parts.  It  was 
so  supported  that  the  shaft  could  be  dropped  vertically 
to  indicate  the  settlement  of  the  Erie  St.  shaft  and  its 
action  on  the  tunnel  structure.  A  separate  larger  scale 
model  represented  the  excavation  methods  and  timber- 
ing. Even  the  excavating  action  of  a  clamshell  v>'orkin.^ 
inside  a  caisson  was  represented  by  a  model.  Support- 
ing these  models  were  photographs  of  the  failure  and 
construction  plant  and  operations. 

With  the  history  and  models,  the  city's  attorney  was 
instructed  in  the  technicalities  of  the  case,  including 
probable  controverting  evidence,  until  he  had  the  facts 
at  his  command.  At  the  trial  the  model  was  exhibited 
and  used  by  the  attorney  and  his  witnesses  to  present 
the  evidence  to  the  jury.  With  the  models  in  evidence 
no  attempt  to  confuse  the  facts  before  the  jury  could  be 
successful.  Its  members  could  visualize  the  facts  and 
follow  the  technical  evidence  with  unusual  understand- 
ing. Indeed  it  is  frankly  asserted  by  those  conducting 
the  trial,  that  the  models  virtually  won  the  suit  for  the 
commission. 

Engineers  and  Contractors — The  work  described  was 
performed  for  the  Milwaukee  Sewerage  Commission, 
T.  Chalkley  Hatton,  chief  engineer,  James  L.  Ferebee, 
principal  assistant  engineer,  and  George  R.  Young, 
division  engineer.  The  contractor  for  the  original  con- 
struction was  the  Western  Foundation  Co.,  St.  Paul, 
Minn.,  and  the  contractor  for  the  recovery  and  comple- 
tion was  the  John  F.  Casey  Co..  'Pittsburgh,  Pa. 


Large  Bowl  Plannea  for  California  Athletes 

The  University  of  California  board  of  regents  has 
given  approval  to  the  plan  of  the  student  body  and 
alumni  for  organizing  a  campaign  to  finance  the  build- 
ing of  a  stadium  that  will  cost  between  $800,000  and 
$1,000,000.  The  plan  for  raising  funds  with  which  to 
construct  the  large  bowl  contemplates  taking  popular 
subscriptions  of  $50,  in  return  for  which  the  sub- 
scriber will  receive  a  5-year  season  ticket. 
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Why  Steam  Trucks  Are  Popular  in  Great  Britain 

Influence  of  Legislation  on  Vehicle  Types — Running  Costs — ^Types  Employed  Include  Both  Tractor  and 
Load-Carrying  Truck  of  5  or  6-Ton  Capacity 


By  George  W.  Watson 

President-Elect,  Institution  of 

AutomobilH  Engineers 

THE  design  of  British  mechanically  propelled  road 
vehicles  is  largely  governed  by  the  somewhat  in- 
tricate laws  relating  to  their  use  on  the  highway.  These 
legal  restrictions  are  likely  to  undergo  considerable 
modification  in  the  immediate  future  and  we  will  not, 
therefore,  waste  any  time  discussing  them  here.  It 
is  necessary,  however,  to  indicate  the  extent  to  which 
they  have  affected  design.  They  are  responsible,  for 
example,  for  the  wide  gap  between  the  road  locomotive 
or  traction  engine,  weighing  12  to  14  [long]  tons  and 
which  has  its  prototype  in  the  United  States,  and  the 
steam  tractor  and  motor  wagon,  which  must  not  ex- 
ceed a  weight  of  5  tons  unladen,  i.e.,  without  fuel  or 
water.     It  will  be  the  latter  class   of   vehicle — those 
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which,  in  England,  come  under  what  are  called  the 
heavy  motor  car  acts — with  which  we  are  concerned 
in  this  article. 

The  steam  wagon  is  popular  in  the  British  Islands  to 
:iii  extent  unrealized  and  unequaled  elsewhere.  This 
is  due  to  a  variety  of  causes  but  probably,  in  the  first 
instance,  to  the  fact  that  mechanical  transport  has  been 
u.'^ed  ill  these  islands  for  upward  of  GO  years,  during 
mo.st  of  which  time  it  was  entirely  carried  out  by 
steam  road  locomotives.  These  were,  and  still  are,  very 
popular  with  showmen  who  travel  from  town  to  town 
with  fairs,  circuses  and  the  like.  Their  engines 
weighed  upward  of  12  tons  each.  Their  use  and  the 
spread  of  mechanical  transport  in  Great  Britain  may 
be  traced  through  the  laws  which  have  been  enacted 
concerning  them. 

The  principal  acts  were  passed  in  1861  and  1878, 
and  these  heavy  locomotives  were  run  under  the  latter 
act,  which  is  still  in  force,  one  of  the  provisions  being 
that  they  should  not  travel  at  more  than  4  miles  an 
hour,  and  that  they  should  be  preceded  by  a  man  on 
foot  with  a  red  flag.  When  the  present  type  of  motor 
car  began  to  be  introduced  into,  or  manufactured  in, 
the    British    Islands   they   too   were   governed   by   this 
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act  and  we  then  had  the  extraordinary  situation  that 
a  motor  car  capable  of  traveling  20  to  25  miles  an 
hour  was  not  supposed  to  pass  along  the  road  unless 
preceded  by  a  man  walking  and  waving  a  red  flag.  It 
was  to  remedy  this  state  of  affairs  that  another  act  was 
passed  in  1896.  This  last-named  act  provided  for  a  new 
class,  a  road  locomotive  which  must  be  under  3  tons 
in  weight,  and  for  vehicles  within  this  limit  the  absurd 
restrictions  as  to  speed,  etc.,  were  withdrawn.  This 
limitation  of  weight  was  subsequently  increased  to  5 
tons  unladen,  and  it  was  in  conformity  with  that  act 
that  the  steam  tractor  began  to  be  made. 

Simultaneously  makers  of  steam  tractors,  seeing  the 
headway  which  was  being  made  by  motor  cars,  turned 
their  attention  to  the  production  of  light  goods-carry- 
ing vehicles  which  would  also  comply  with  the  acts. 
The  result  was  that  when  the  first  important  trial  of 
commercial  motor  vehicles  was  held  in  1898  out  of 
eleven  machines  which  took  part,  only  two  were  gasoline 
lorries,  the  remainder  being  steam  wagons.  It  will  thus 
be  seen  that  the  steamer  had  a  start  in  this  country 
such  as  it  never  received  elsewhere.  It  has  never 
relinquished  its  position,  and  at  the  present  moment  is 
actually  improving  it  by  comparison  with  the  gasoline 
machine. 

Early  Vehicles  Maintained  by  Steam  Engineers 

Another  factor  which  helped  the  steam  wagon  was 
this:  The  first  users  of  heavy  motor  vehicles  were 
largely  mill  owners  in  the  northern  industrial  districts. 
They  had  to  have  machines  which  were  particularly 
robust  in  order  not  only  that  they  should  be  able  to 
carry  the  heavy  loads  offered  but  also  that  they  might 
successfully  negotiate  the  rough  roads  which  were  at 
that  time  and  still  are  to  a  certain  extent  characteristic 
of  Lancashire  and  Yorkshire,  the  two  main  counties 
concerned.  The  gasoline  motor  lorry  at  that  time  was 
anything  but  robust.  Again  the  steam  wagon  got  a 
good  start. 

The  mill  owners  had  in  their  employment  engineers 
accustomed  to  the  steam  engine,  men  who  understood 
how  to  keep  boilers  in  order  and  how  to  keep  a  steam 
engine  in  good  running  repair.  They  naturally  chose 
for  their  transport  machines  which  they  could  handle 
and  repair  in  their  own  establishments  and  by  the  aid 
of  their  own  staffs.  It  was  this  combination  of  cir- 
cumstances which  placed  the  steam  wagon  in  a  good 
position  when  heavy  motor  vehicles  commenced  to  be 
used  to  any  extent  in  Great  Britain.  They  have  never 
receded ;  at  the  present  day  it  is  an  acknowledged  fact 
that  the  steam  wagon  will  stand  much  more  rough 
usage  than  its  competitor  and  it  is  invariably  the 
favorite  choice  when  heavj'  loads  have  to  be  moved. 
Apart  from  that,  it  is  pre-eminently  the  vehicle  for 
drawing  a  trailer,  for  only  in  the  steam  wagon  is  there 
that  reserve  of  power  and  strength  which  is  neces- 
sary for  the  haulage  of  a  trailer  up  hill  and  down  dale 
in  all  weathers. 
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Finally,  and  as  if  to  clinch  the  argument  where  any 
doubt  arises  as  to  the  advantages  of  this  form  of  trans- 
port, the  cost  of  running  a  steam  wagon  is  less  than 
that  of  a  gasoline  vehicle.  The  following  tables  are 
taken  from  a  recent  article  contributed  by  one  of  the 
present  authors  to  The  Commercial  Motor,  the  leading 
British  journal  dealing  with  heavy  motor  vehicles.  The 
table  shows  side  by  side  the  running  costs  of  steam 
wagons  and  of  gasoline  vehicles. 


TOTAL  WORKING  COST  (PENCE  PER  MILE)  OF  3-TON  AND  5-TON 

STEAM  AND  G.\SOLINE  WAGONS,  CALCULATED  FOR  V.YRIOUS 
WEEKLY  iMILEAGES 

3-Ton                     3-Ton  5-Ton  5-Ton 

Miles  per  Week        Steam                 Gasoline  Stegpn  Gasoline 

200                    19  71                     20  12  22  57  25  22 

300                      16  35                      17  68  19   15  22  57 

400                      14  67                      16  46  17  44  21   24 

500                    13  66                    15.73  16  41  20  45 

600                    12.95                    15.24  15.73  19.92 


The  fact  that  steam  wagons  consume  coal  or  coke, 
the  national  fuels  in  Great  Britain,  has  also  contributed 
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largely  to  their  extended  use.  Generally  speaking,  also, 
a  steam  vehicle  will  give  ample  warning  of  the  need 
for  repairs,  as  it  may  be  kept  working,  without  entail- 
ing any  risk  of  accident  or  sudden  breakdown,  long 
after  the  first  signs  of  trouble  have  become  apparent. 
This  is  in  strong  contrast  to  the  sudden  troubles  which 
often  overtake  gasoline  trucks.  When  faults  do  occur 
with  the  steam  wagons  their  cause  is  at  once  obvious 
and  their  repair  simple  and  quickly  effected. 

Types  Employed 

British  steam-propelled  machines  are  divided  into  two 
distinct  classes:  One  a  tractor  pure  and  simple  which 
carries  no  load  and  is  used  for  hauling  a  trailer;  the 
other  a  wagon  which  actually  carries  a  load  and  may 
also  draw  a  trailer.  The  former  type  of  machine  is  of 
great  value  to  contractors  engaged  on  building  con- 
struction or  civil  engineering  work  where  much  of  the 
transport  consists  in  moving  loads  over  comparatively 
short  distances  between  two  terminal  points.  For  such 
work  three  or  more  trailers  are  employed,  one  of  these 
being  loaded  while  a  second  one  is  being  unloaded  and 
the  third  is  in  transit.  These  steam  tractors  are  made 
by  about  half  a  dozen  manufacturers,  and,  except  as 
regards  minor  detail,  they  are  all  alike. 

In  general  design  they  resemble  the  traction  engine 
or  road  locomotive,  their  dimensions  and  power  being 
such  as  to  enable  them  to  be  constructed  within  the 
legal  weight  limit.    They  are  designed  to  haul  a  trailer 


which  may  weigh  about  30  cvA.,  and  carry  a  net  useful 
load  of  5  or  6  tons.  The  boiler  is  invariably  of  the 
well-known  locomotive  type.  The  working  steam  pres- 
sure is  usually  200  lb.  per  square  inch  and  the  heating 
surface  varies  from  60  to  70  sq.ft.,  of  which  from  14 
to  18  sq.ft.  are  in  the  firebox.  The  engine  is  mounted 
on  a  saddle-plate  on  the  top  of  the  boiler,  the  cylin- 
ders being  toward  the  smoke  box  end,  and  the  crank- 
shaft is  disposed  transversely.  The  pow-er  developed  at 
normal  running  speed  is  usually  about  20  hp.  at  a  speed 
of  about  300  r.p.m.  Compound  steam  engines  are  used, 
as  a  rule,  having  high-pressure  cylinders  4^  to  41  in. 
in  diameter  and  low-pressure  cylinders  of  from  6J  to 

7  in.,  with  a  stroke  of  7  to  8  in. 

Transmission  is  by  a  double  train  of  gears  to  a  large 
spur  wheel  bolted  to  a  differential  case  on  what  is 
known  as  a  traction-engine  type  of  live  rear  axle.  Pro- 
vision is  made,  as  a  rule,  for  two  changes  of  gear  ratio, 
the  change  being  effected  by  sliding  one  pair  of  wheels 
out  of  engagement,  subsequently  sliding  another  pair 
into  mesh.  These  gears  are  generally  placed  in  full 
view  of  the  driver,  and  in  order  to  effect  a  change  he 
must  stop  the  wagon.  Where,  in  exceptional  circum- 
stances, extra  power  is  required  for  short  periods 
provision  is  made  whereby  high-pressure  steam  can  be 
admitted  direct  into  the  low-pressure  cylindsr  as  well 
as  to  the  high-pressure  cylinder.  At  the  same  time 
the  exhaust  from  the  high-pressure  cylinder  is  diverted 
direct  to  the  atmosphere,  up  the  funnel. 

Reference  has  been  made  to  the  traction-engine  type 
lear  axle.  In  this  a  solid,  one-piece  axle  runs  from 
wheel  to  wheel,  one  wheel  being  keyed  thereon.  The 
other  road  wheel  is  keyed  on  a  sleeve  which  is  mounted 
un  this  axle  and  is  free  to  rotate  thereon.  The  sun 
wheels  of  the  differential  gear  are  secured,  one  to  the 
solid  axle  the  other  to  the  sleeve. 

General  Dimensions  of  iractors 

These  tractors  are  of  short  wheelbase,  generally  about 

8  ft.,  and  the  track  of  the  front  wheels  is  narrow, 
usually  in  the  neighborhood  of  4  to  4  ft.  6  in.,  while 
that  of  the  rear  wheels  is  from  5  to  6  ft.  The  front 
axle  is  centrally  pivoted  on  a  bracket  beneath  the 
boiler,  and  is  sprung  by  means  of  a  single  transverse 
spring.  The  front  wheels,  in  order  to  allow  a  good  lock 
to  this  type  of  axle,  are  necessarily  small  in  diameter, 
varying  from  2  ft.  9  in.  to  3  ft.  6  in.  by  5  in.  wide. 

The  steering  is  generally  effected  by  means  of  a 
chain  which,  at  its  ends,  is  secured  to  the  front  axle, 
one  end  of  the  chain  near  each  wheel.  The  chain  is 
wound  on  a  transverse  drum  which  is  rotated  by  the 
steering  wheel  through  the  medium  of  a  worm  and  wheel 
gear.  Generally  the  connection  between  chain  and  axle 
is  made  flexible  by  the  interposition  of  extensible 
springs.  The  rear  wheels  are  generally  about  5  ft.  in 
diameter  and  12  in.  wide. 

As  a  rule  the  front  wheels  are  tired  with  plain  stee\ 
bands,  and  the  rear  ones  by  alternating  diagonal  strakes 
of  steel  and  wood.  During  the  past  few  years,  however, 
both  manufacturers  and  users  have  begun  to  realize  the 
advantages  of  rubber  tires  for  this  class  of  work,  and 
solid  band  tires  of  a  size  approximating  to  that  given 
for  the  steel  wheels  are  gradually  coming  into  favor. 

There  is,  of  course,  much  bigger  scope  for  use  of 
the  load-carrying  steam  wagon,  as  distinct  from  the 
tractor.     This   is  made    in  capacities   varying   from   3 
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to  6  tons,  and  in  one  or  two  exceptional  cases,  such 
as  for  dock  use  in  Liverpool,  where  the  authorities 
permit  the  use  of  a  heavier  wagon  than  is  legal  on  the 
highway,  for  8  tons.  The  steam  wagon  of  this  type  is 
also  largely  used  for  hauling  a  trailer  carrying  3  to  4 
tons,  as  well  as  carrying  its  own  superimposed  load. 
Steam  wagons  compete  on  level  terms  with  gasoline 
trucks.  Where  there  is  much  to  be  gained  by  hauling 
a  trailer  the  steam  wagon  has  distinctly  the  advantage. 
Owing  to  the  greater  scope  for  its  use  much  more 
thought  and  ingenuity  have  been  spent  on  the  design 
of  the  steam  wagon  than  on  that  of  the  tractor,  and 
the  result  is  that  although  broadly  there  are  only  two 
maiii  types,  with  a  strong  line  of  demarcation  between 
them,  there  are  also  one  or  two  manufacturers  whose 
machines  exhibit  unusual  features.  The  two  types  are 
known  as  the  "over-type"  and  "under-type,"  the  designa- 
tion implying  the  position  of  the  engine,  which  on  the 
one  is,  as  described  in  connection  with  steam  tractors, 
above  the  boiler,  and  in  the  other  is  below  the  chassis. 
Whichever  type  is  made  there  is  generally  very  little 
to  distinguish  to  the  outward  eye  between  the  various 
models  and  capacities  made  by  different  makers,  except 
in  the  case  of  special  machines,  such  as  the  8-tonners. 
Generally  both  boiler  capacity  and  engine  size  are 
standardized  for  loads  of  from  3  to  6  tons,  the  differ- 
ence being  in  the  strength  of  the  frame  and  size  of 
the  wheels,  together  with  alterations  in  gear  ratio. 

The  "Over-Type"  and  The  "Under-Type" 

The  "over-type"  is  constructed  on  very  much  the 
same  lines  as  the  tractor,  already  described.  Let  the 
reader  imagine  that  the  boiler,  engine,  and  essential 
components  of  the  tractor  are  made  particularly  com- 
pact, but  that  the  frame,  which  is  usually  of  rolled 
steel  channel,  although  of  late  pressed  steel  has  come 
into  favor,  is  extended  rearward  until  it  is  of  a  length 
sufficient  to  accommodate  the  usual  bodywork.  The 
final  gear  transmission  of  the  tractor  is  replaced  in  the 
wagon  by  a  long  single  roller  chain.  The  boiler  capac- 
ity differs  very  little  from  that  of  the  tractor.  The 
pressure,  however,  is  a  little  higher,  being  usually  220 
to  230  lb.  per  square  inch.  The  engine  is  generally 
of  the  compound  type,  with  cylinders  4  and  7  in.  in 
diameter,  and  7  in.  stroke. 

The  transmission  gear  is  similar  to  that  of  a  tractor, 
with  the  exception  of  the  final  chain  drive,  and  the 
arrangement  for  effecting  the  change  of  gear  is  also  the 
I  same.  The  steering  gear  is  similar,  but  the  wheel 
diameters  are  naturally  not  quite  the  same.  The  front 
wheels  are  generally  about  2  ft.  9  in.  and  the  rear 
wheels  3  ft.  4  in.  in  diameter.  The  track  of  the  front 
wheels  is  from  3  ft.  6  in.  to  4  ft.  and  that  of  the  rear 
wheels  from  5  ft.  9  in.  to  6  ft.  6  in.  The  wheel  base 
varies  from  12  to  14  ft.,  according  to  requirements. 

At  one  time  it  was  the  general  practice  to  fit  wagons 
with  steel  tires  only,  but  rubber  tires  began  to  be  fitted 
about  1911  to  1912,  fir.st  to  3-tonners,  then  to  larger 
sizes,  until  at  the  present  time  there  are  few  steam 
wagons  being  made  which  are  not  fitted  with  solid  rub- 
ber tires.  We  have  not  yet,  however,  reached  the 
stage  when  anyone  has  seriously  considered  the  fitting 
of  giant  pneumatics  to  this  type  of  vehicle. 

The  under-type  steam  wagon  is  as  different  from 
the  other  as  is  possible.  In  this  type  the  vertical 
type  of  boiler  is  preferred;  it  has  a  cylindrical  firebox 
.vithiu    a   cylindrical    boiler    shell,    the    firebox    being 


crossed  by  a  number  of  nearly  horizontal  water  tubes, 
which  traverse  the  fire  space.  The  heating  surface  of 
these  boilers  is  generally  a  little  less  than  the  loco  type, 
but  they  are  remarkably  efficient.  The  working  pressure 
varies  from  200  to  250  lb.  The  boiler  is  fitted  at  the 
extreme  forward  end  of  the  wagon ;  the  driver  sits 
immediately  behind  it  and  stokes  either  through  a  hole 
in  the  top  of  the  boiler,  down  a  vertical  chute,  or 
through  a  hole  in  the  floor  of  his  cabin,  down  a  diagonal 
chute,  to  the  grate. 

The  engine  is  located  below  the  chassis,  being  hung 
from  the  side  members,  and  is  disposed  just  behind  the 
driver's  cab.     It  is  horizontal  and  of  the  twin  high- 
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pressure  type,  not  compound.  Its  running  speed  is 
about  200  r.p.m.  and  has  cylinder  dimensions  of  64-in. 
bore  and  10-in.  stroke.  There  is  no  change-speed  gear, 
the  drive  being  transmitted  from  a  sprocket  pinion  on 
the  end  of  the  crankshaft  by  roller  chain  to  a  sprocket 
wheel  on  the  differential  gear  of  the  rear  axle,  which 
is  usually  of  the  traction-engine  type.  In  this  type  of 
steam  wagon  the  steering  gear  is  generally  similar  to 
that  of  the  motor  car,  and  is  known  in  Great  Britain 
as  the  Ackermann  type.  This  type  of  wagon  is  grow- 
ing in  favor,  though  this  is  largely  because  of  the  fact 
that  owing  to  the  boiler  not  occupying  so  much  space 
longitudinally  there  is  more  space  behind  the  driver's 
cab,  and  more  weight  can  be  imposed  upon  the  front 
axle,  thus  keeping  the  rear  axle  weight,  when  the  wagon 
is  fully  loaded,  within  the  legal  limits  of  6  tons  for  a 
wagon  which  may  travel  at  12  miles  per  hour,  or  8  tons 
for  a  wagon  which  may  travel  8  miles  per  hour. 

Superheated  steam  is  not  greatly  favored  for  over- 
type steam  wagons,  and  on  these  engines  the  plain 
D-shape  slide  valves  or  piston  valves  are  adopted,  and 
wherever  superheat  of  appreciable  degree  has  been  em- 
ployed a  certain  amount  of  trouble  has  resulted  in 
connection  with  the  lubrication  of  these  valves.  With 
the  under-type,  howc;ver,  superheated  steam  is  invari- 
ably used,  and  in  the  engines  of  these  machines  poppet 
or  ball  valves  are  generally  incorporated.  As  has  been 
indicated  in  the  foregoing,  these  wagons  are  built  in 
all  sizes  from  a  minimum  of  3  tons  upward.  The  most 
popular  type,  however,  is  undoubtedly  the  5-tonner  in 
the  case  of  the  over-type,  or  the  6-tonner  in  regard  to 
the  under-type,  the  difference  in  capacity  of  the  two 
types  being  largely  due  to  what  has  been  pointed  out 
in  respect  of  the  legal  limits  and  the  capacity  of 
the  under-type  for  taking  a  bigger  load  without  exceed- 
ing the  limit  of  rear  axle  weight. 
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Abolition  of  Double  Check  Valves 
on  Hartford  Water-Works 

ACTING  on  a  report  and  recommendations  by  its 
.  manager  and  chief  engineer,  Caleb  M.  Saville,  the 
Board  of  Water  Commissioners  of  Hartford,  Conn., 
voted  late  in  1920  to  require  the  abolition  of  all  con- 
nections between  the  public  water-supply  of  that  city 
and  other  sources  of  supply,  including  those  protected 
by  double  check  valves.  The  resolution  of  the  Board 
is  given  in  full,  as  of  possible  use  elsewhere: 

1.  That  the  report  of  the  manager  and  chief  engineer 
on  "Use  of  Double  Check  Valves,"  dated  Oct.  18,  1920, 
be  accepted  and  that  the  recommendations  therein  be 
adopted,  and 

2.  That  all  persons,  firms  and  corporations  now  having 
or  maintaining  any  connection  between  the  city  water- 
supply  and  a  source  of  water  supply  taken  from  any  other 
source,  whether  or  not  such  connections  are  controlled  by 
automatic  devices  such  as  check  valves  or  by  hand  operated 
mechanisms  such  as  gate  valves  or  stop  cocks  which  may 
or  may  not  be  sealed,  be  notified  by  the  secretary  of  the 
board  to  discontinue  and  physically  separate  all  such  con- 
nections forthwith  and  that  hereafter  all  connections  of 
similar  character  are  prohibited  and  enjoined,  and 

3.  That  failure  on  the  part  of  persons,  firms  and  corpora- 
tions to  discontinue  the  use  of  any  and  all  connections 
between  the  city  water  supply  system  and  any  source  not 
supplied  from  such  system  and  to  physically  separate  such 
connections  within  thirty  days  from  the  date  of  notice  to  dis- 
connect or  to  make  any  such  connections  hereafter  will  be 
sufficient  cause  for  the  Board  of  Water  Commissioners 
on  notification  from  the  manager  to  order  discontinuance 
of  city  water  service  to  the  premises  on  which  the  connec- 
tion exists,  until  such  separation  is  accomplished,  except 

4.  That  in  the  case  of  persons,  firms  and  corporations 
now  having  connections  governed  by  the  double  check  valve 
mechanism  of  the  so-called  Factory  Mutual  type,  the  time 
of  discontinuance  of  the  same  be  extended  until  Sept.  1, 
1921,  provided  these  valves  are  subjected  to  such  inspec- 
tion as  the  board  deems  proper,  the  expense  of  which  will 
bo  borne  by  the  person,  firm  or  corporation  now  having 
such  connections,  and 

5.  That  the  manager  be  and  hereby  is  directed  to  carry 
out  the  provisions  of  this  vote. 

Engineer's  Report 
Mr.   Saville's    report   is   given   below   nearly    in   full, 
with  the  omission  of  his  final  recommendation,  which 
was    substantially   the   same    as    the    resolution    of   the 
Board: 

As  a  matter  of  strict  sanitary  regulation  of  a  water  sup- 
ply used  for  domestic  purposes  every  reasonable  precau- 
tion should  be  taken  to  exclude  all  known  sources  of  pollu- 
tion. This  may  be  accomplished  by  elimination,  by  filtra- 
tion, by  sterilization,  and  to  some  extent  by  storage.  In 
the  opinion  of  sanitary  engineers  and  practical  water- 
supply  operators,  connections  controlled  either  by  automatic 
devices,  as  check  valves,  or  by  hand  operated  mechanism, 
as  gate  valves,  which  may  or  may  not  be  sealed,  are  not 
included  in  any  of  the  approved  methods  at  present  in 
vogue  for  the  protection  of  a  safe  and  clean  water  supply 
against  contamination  from  one  which  is  polluted  and  dirty. 

It  is  well  recognized  by  all  fire  insurance  interests  that 
proper  fire  protection  to  important  factory  or  industrial 
works  requires  a  secondary  supply  of  water  from  a  source 
independent  of  the  primary  supply.  To  accomplish  this 
purpose,  however,  there  are  safe  and  approved  methods 
which  may  be  substituted  for  connections  with  a  polluted 
source.  Such  methods  of  secondary  supply,  as  from  tanks 
and  cisterns,  are  authorized  and  satisfactory  to  the  ma- 
jority of  engineers  versed  in  fire  protection  engineerinfr. 

The  matter  of  danger  of  dual  connections  was  brought  to 


the  attention  of  the  board  Sept.  20,  1919,  because  of  indi- 
cation of  serious  pollution  in  the  city  water  supply  in  the 
center  of  the  city.  The  source  of  this  pollution  was  traced 
to  a  connection  in  a  store  building  where  the  city  system  was 
interconnected  with  a  supply  from  driven  wells.  At  that 
time  the  board  passed  a  vote  discontinuing  and  prohibitine 
the  use  of  auxiliary  connections  but  later  stayed  its  execu- 
tion to  obtain  further  information  relating  to  fire  protec- 
tion supplies. 

It  is  perhaps  necessary  to  state  that  many  serious  epi- 
demics of  typhoid  fever  elsewhere  have  been  traced  without 
question  to  dual  connections  existing  between  city  water- 
supply  systems  and  an  auxiliary  source  of  supply  which 
was  more  or  less  protected  by  automatic  or  hand-operated 
devices.  These  are  matters  of  record  and  to  cavil  at 
details  is  merely  to  dodge  the  issue. 

Danger  to  Health 

In  every  case  where  the  matter  of  connections  between 
a  city  water  supply  and  a  polluted  source  have  been  con- 
sidered, including  those  protected  by  the  so-called  "F.  M." 
system  of  double  checks,  danger  to  health  of  consumers  has 
been  recognized.  In  some  places  on  account  of  this  fact 
all  such  connections  are  prohibited,  as  in  Stamford,  Conn., 
Providence,  R.  I.,  Springfield  and  Lowell,  Mass.,  St.  Paul, 
Minn.,  Cleveland,  Ohio,  Terre  Haute,  Ind.,  and  others.  The 
Minnesoija  State  Board  of  Health  absolutely  prohibits 
such  connections  and  has  ordered  out  existing  ones.  The 
State  Board  of  Health  of  Illinois  "sanctions  no  such  phys- 
ical union  in  the  installation  of  new  factory  fire  supplies." 

From  a  water-supply  standpoint  a  principle  is  involved 
which  is  of  practical  application  and  not  theoretical  dis- 
cussion. From  the  very  nature  of  the  case  no  argument 
can  be  successfully  defended  that  there  is  no  danger  to 
health  through  these  connections.  On  the  other  hand,  from 
a  fire  protection  standpoint,  other  approved  means  are  at 
hand  to  accomplish  the  result. 

No  automatic  device  can  be  relied  upon  for  absolutely 
perfect  working  at  all  times  and  even  if  tight  there  is  no 
assurance  that  at  any  time  unknown  to  factory  officials  aii 
ignorant  or  careless  workman  may  not  make  connection  in- 
side the  building  which  will  serve  to  bypass  the  polluted 
water  around  the  check  valve  and  into  the  city  system. 

The  expert  called  by  the  manufacturers  particularly 
spoke  of  the  danger  of  pipe  moss  getting  under  the  clapper 
of  the  valve  and  keeping  it  open.  Similar  danger  exists 
.  from  wads  of  joint  packing  and  sometimes  even  pieces  of 
wood.  No  flap  valve,  no  matter  how  perfectly  constructed, 
can  be  made  proof  against  such  conditions. 

Experience  in  Hartford 

The  courts  have  recognized  the  responsibility  of  water- 
supply  companies  both  public  and  private  to  take  every 
known  means  to  protect  the  health  of  consumers  from 
water-borne  diseases.  In  Hartford,  since  the  installation 
of  these  valves  in  1919,  there  have  been  61  instances  of 
leakage  through  one  of  the  two  check  valves  on  these  con- 
nections, and  on  six  occasions  both  valves  were  found 
leaking  at  the  same  time,  although  in  all  cases  the  valves 
were  left  tight  on  previous  inspection.  Water  systems 
elsewhere  report  similar  experiences  of  leakage  except 
that  of  both  valves  leaking  at  the  same  time  and  this  may 
be  due  to  less  thorough  methods  of  inspection. 

When  installed,  the  present  check  valves  were  sponsored 
by  the  Manufacturers  Mutual  Fire  Insurance  Co.  as  a  sub- 
stitute for  complete  separation,  yet  after  a  comparatively 
short  time  the  design  was  changed  to  remedy  defective 
action.  At  the  present  time  even  this  design  is  roundly 
scored  and  condemned  by  the  expert  sanitary  engineer 
representing  those  who  would  retain  the  dual  connections. 

As  to  the  relative  danpcr  to  health  with  their  retention 
and  that  alleged  from  fire  with  their  discontinuance,  there 
seems  little  necessity  for  debate. 

The  question  here,  however,  is  not  what  degree  of 
safety  to  health  can  be  had  with  proper  fire  protection 
because  fire  protection  adequate  in  the  opinion  of  all  fire 
insurance  engineers  except  those  of  the   Factories   Mutual 
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can  be  had  by  other  methods  which  require  no  connection 
between  the  city  water  supply  and  a  polluted  source. 

In  spite  of  all  the  arguments  which  are  brought  forward 
in  favor  of  the  retention  of  these  connections,  the  condition 
of  accountability  of  those  in  charge  of  the  city  water-supply 
stands  out  strong  and  clear.  Remote  as  may  be  the  chance 
of  pollution  through  these  connections,  on  one,  not  even  the 
sanitary  expert  speaking  in  favor  of  them,  has  been  willing 
to  deny  that  a  chance  of  pollution  does  exist.  If  pollution 
of  the  public  water-supply  should  obtain  and  an  epidemic 
of  typhoid  fever  ensue,  the  responsibility  for  death,  disease 
and  impairment  of  health  must  rest  squarely  on  the 
shoulders  of  those  officials  who  are  in  charge. 

By  vote  of  the  people,  it  was  decided  some  years  ago  to 
seek  a  water  supply  at  a  distance  rather  than  filter  the 
water  of  the  Connecticut  River.  This  choice  entailed  much 
greater  expense  than  if  the  river  water  had  been  taken, 
although  the  latter  could  have  been  made  unquestionably 
safe.  In  other  words,  the  people  of  Hartford  wanted  not 
only  a  safe  water  but  one  which  would  be  above  suspicion. 

The  present  auxiliary  connections  join  together  city 
pipes  which  in  a  short  time  will  be  carrying  carefully 
filtered  water  with  pipes  into  which  may  be  forced  water 
flowing  in  the  Park  River  which  is  dirty  and  foul  with 
sewage  and  waste.  Under  certain  combinations  of  circum- 
stances this  water  may  be  injected  into  the  pipes  carrying 
water  for  the  domestic  use  of  the  citizens. 


Cost  Keeping-  on  Asphalt  Paving 

By  Henry  C.  Drowne 

Division   Engineer.   Lane  Construction   Corporation, 
Meriden,  Conn. 

Extract  from  "Suppestion.':  for  AsphaJI  Paving  Contractors"  to 
br  published  by  the  Asphalt  Association,  New  York,  N.  Y. 

PLANNING  and  co-ordination  of  work  are  of  extreme 
importance  in  highway  construction.  When  the  methods 
to  be  used  have  been  determined,  a  progress  plan  of  the 
work  should  be  made.  The  need  of  plant  and  materials 
necessary  for  the  work  should  be  anticipated  far  enough  in 
advance  so  that  no  delays  will  occur  for  lack  of  them.  A 
well-defined  plan  of  progress  will  enable  the  contractor  to 
keep  the  work  more  closely  co-ordinated. 

A  daily  report  of  progress  may  be  made  on  a  form 
similar  to  the  one  shown.  The  report  should  show  each 
day  the  total  of  the  work  perfonned  to  date.  By  comparing 
these  reports  with  the  progress  anticipated,  the  work  can 
be  speeded  up  where  necessary,  or  the  original  plan 
modified  to  suit  the  conditions  which  prevail.  Another 
valuable  feature  of  this  report  is  the  listing  by  car  number 
of  the  material  imported  by  rail.  Material  which  is  slow 
in  arriving  can  be  traced  and  rushed  and  one  only  has  to 
look  at  the  last  report  to  learn  the  whole  situation.  Care- 
ful planning  will  prevent  having  too  many  laborers  who 
cannot  work  to  advantage  because  some  other  part  of  the 
work  is  held  up  for  a  cause  that  could  have  easily  been 
foreseen. 


Contract  Headings 
1,500  sq.yd.  grading. . 


■lOO  sq.yd.  2-in.  Topeka. 


1.373  cu.yd.  sand  filler. 
'.S'2  tons  trap  rock.  . . 


Headings  for  Cost 
Classification 

Grading 
'  2-in.    Topeka 

Plant  repair 

Asphalt 

Filler 

Sand 

Stone 
I  Mix 
I  Haul  mix 

Roll  mix 

Lay  mix 
t  Coal  and   oil 

Sand  filler 
r  Trap  rock 

Stone  at  car 

Load 
I  Haul 
I  Spread 
I  Roll 
[  Coal  and  oil 


Many  of  the   items  of  work   on  a  highway  contract  are 
difficult   of    exact    measurement   until    the    final    survey    is 


made.  The  daily  expense  on  the  job  should  be  kept  and 
classified  into  at  least  as  many  subdivisions  as  there  are 
items  in  the  contract  and  sometimes  it  is  advisable  to  make 
further  subdivision.  To  illustrate,  the  foregoing  list  is 
given  which  shows  on  the  left  side  the  contract  quantities 
and  on  the  right  side  the  subdivisions  that  might  be  made 
in  classifying  the  costs. 

DAILY    REPORT 

THE  LANE  CONSTRUCTION  CORPORATION, 

MERIDEN.  CONN. 

Date 

hours.   Due  to 

Sub  base  compleled. 


Name  of  Contract 
Work  entirely  stopped 

Road  b«d  grade  completed. 


Sta. 

SU. 


Loat  time 


toSU 

to  SU 

to  St* 

bra.  due  to 


Coacretc  baae  completed. 

Sta.  to  Sta. 

SU.  to  sta. 

SU.  to  SU 

Loat  time        hrs.  due  to 
Shoulders  completed. 

SU.  to  Sta. 

SU.  to  SU. 


Loat  time        I 
Total  Cemeol  rec 

Bitumiooua  Mater 

Corrugated  Pipe 

Received 

Laid 


Loat  time 
Surface  completed. 


to  SU 

to  SU 

to  Sta. 
bra.  due  to  .- 


Sta. 
SU. 


Lost  time 
Local  Stone,  Toul  u 
Car  Stoue.  Total  t< 
Car  Saod,  Total  u 
Concrete  Cutverta. 

V&nlage  required 
Cement  Uaed 


to  SU 

to  SU 

to  Sta. 
hrs.  due  to 


ved 


Uaed  . 


Feel. 
Feet. 


(  ton 

Vitrified  Pipe 
Received 
Laid 


:  OB  Road  Too^ 

!  OD  Road  Tod* 

I  oa  Road  Toes 

Yardace  laid 
bags. 
gala 
tons. 


Feet. 
Feet. 


Iron  Pipe 

Received 
Uid 


Feet. 
Feel. 


E 

^ 

N 
T. 

S 
T 
O- 

N 
E 

•Give  Car  Kumf>era. 


In  tugent  need  of  following  material  which  has  been  ordered  but  not  received. 


Approved 


A  superintendent  can  roughly  estimate  the  daily  output 
on  the  different  parts  of  the  work  and  from  his  classified 
expense  arrive  at  the  unit  costs  of  the  work.  The  fre- 
quency with  which  the  daily  classified  costs  should  be 
sent  to  the  office  is  optional  with  the  contractor.  While 
some  prefer  to  know  the  total  expended  each  day,  others 
do  not  require  the  classification  costs  to  be  submitted  except 
with  the  payroll  which  may  be  once  a  week  or  once  in  two 
weeks.  A  superintendent  should  approximate  his  unit  costs 
from  day  to  day.  The  need  for  checking  up  the  cost  of 
work  oftener  than  every  one  or  two  weeks  is  not  so  essen- 
tial in  the  case  of  superintendents  in  whose  ability  the 
contractor  has  the  utmost  confidence,  as  it  is  in  the  case  of 
superintendents  whose  knowledge  of  work  is  not  so  pro- 
ficient. An  analysis  of  costs  will  sometimes  show  where 
expensive  but  avoidable  mistakes  are  being  made. 

If  a  contractor  has  certain  rules  or  methods  which  he 
wishes  followed  in  conjunction  with  the  work,  it  is  advisable 
that  he  prepare  a  set  of  instructions  covering  them  and  put 
it  in  the  hands  of  each  superintendent.  Much  confusion  will 
be  avoided  by  doing  this  and  there  should  be  no  excuse  on 
the  part  of  the  superintendent  for  his  failure  to  comply 
wth  the  written  instructions.  Written  reports  of  super 
intendcnts,  if  made  on  printed  report  forms  furnished  by 
the  office,  will  facilitate  the  recording  work  of  the  office. 


14 


ENGINEERING     NEWS-RECORD 


Vol.  87,  No.  1 


Tunnel  Concrete  Lining  Placed  by 
Pneumatic  Gun 

Nearly  Two  Miles  of  10-Ft.  Pressure  Tunnel  at 
Caribou  Hydro-Electric  Plant  in  Cali- 
fornia Placed  by  Novel  Machine 

By  W.  D.  Shannon 

General  Superintendent,  Stone  &  Webster,  Inc.,  Bolden,  CaL 

THE  success  of  placing  concrete  lining  in  tunnels 
by  the  pneumatic  method  has  recently  been  well 
demonstrated  on  the  tunnels  of  the  Caribou  hydro- 
electric development  for  the  Great  Western  Power  Co. 
of  California.  Tunnel  No.  2  of  this  project  is  9,213  ft. 
long,  and  10  ft.  finished  diameter,  and  the  concrete 
arch  lining  for  the  entire  length  was  placed  pneumat- 
ically.   This  tunnel  is  a  part  of  the  hydraulic  system 


their  respective  adit.  A  plan  was  therefore  worked  out 
to  build  forms  while  placing  the  concrete.  By  this 
method  a  maximum  of  156  lin.ft.  of  arch  was  placed  in 
24  hours,  and  an  average  of  105  lin.ft.  per  24  hours 
was  maintained  over  a  period  of  25  days.  The  invert 
thickness  is  12  in.  and  that  of  the  arch  9  in.  Only  the 
arch  was  placed  by  the  gun. 

The  concrete  gun  or  "pneumatic  concrete  ram,"  as  it 
is  called  by  its  makers,  is  shown  in  the  drawing  in 
Fig.  3  and  the  view  in  Fig.  5.  It  differs  from  other  ma- 
chines used  for  the  same  purpose  in  that  the  concrete 
charge  is  started  through  the  delivery  pipe  by  means 
of  a  piston.  This  "gun"  requires  that  the  mixed  con- 
crete be  delivered  to  it  and  deposited  in  the  concrete 
chamber,  the  air  pressure  being  used  for  delivery  only 
on  the  last  200  ft.  of  the  distance  from  the  mixer  to  the 
heading.    The  machine   is   mounted  on   trucks   and   as 


ADlT-e 
Concre+e  Plant 
^  Sand/500  cu.  yds. 

,SM^^      Sivne  1500  •'    ' 
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Concrete  Plant 
Sand  1000  cv.  yds. 
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Concrete  Plant 

Sa-d  FC"  -  yds. 


ADIT  No.  Z 
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FIG.   1.     PROFILE  TUNXEL  NO. 
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CARIBOU   HTDRO-ELECTRIC  DEVELOPMENT  IN  CALIFORNIA 
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of  the  Caribou  plant,  and  is  used  to  convey  the  water 
from  Butt  Creek  to  the  head  of  the  penstocks. 

Fig.  1  is  a  profile  of  this  tunnel  showing  the  two  adits 
and  upraise,  from  which  all  the  work  of  concreting  was 
carried  on.  That  portion  of  the  tunnel  between  the 
intake  and  adit  No.  1  was  handled  from  a  concrete  plant 
located  at  the  upraise,  the  plant  being  on  the  ground 
surface  and  the  concrete  sent  by  gravity  to  cars  in  the 
tunnel.  A  12-in.  wrought  iron  pipe  was  used  to  convey 
the  concrete  froan  the  mixer  to  the  tunnel.  From  the 
bottom  of  the  uprai.se  the  concrete  was  distributed  to 
the  heading  in  trains  of  three  cars  each,  and  delivered 


3-p///am/na/ed 


shown  moved  along  the  invert  as  the  lining  progresses. 
It  has  a  capacity  of  18  cu.ft.  and  works  under  normal 
air  pressure  of  90  to  100  lb.  per  square  inch.  The  main 
diameter  is  36  in.  The  device  is  patented  and  manu- 
factured by  Webb  &  Coxe  of  Los  Angeles. 

Fig.  2  shows  the  concrete  gun  in  place,  the  direction 
of  travel  being  toward  the  right.  The  gun  was  moved 
forward  on  the  invert  the  required  distance,  and  the 
air  connections  made,  after  which  the  overhead  track 
was  lowered  and  the  discharge  pipe  hung  to  the  roof 
of  the  tunnel  timbers  The  arch  forms  were  then  con- 
structed, the  key  forms  at  the  top  of  the  arch  being 

eie' withe 


S'pipe  with  ffui'ck  6'fengt/jofpipe  gx6w/ttji? 
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FIG.    2.      SHOWING    .METHOD  OF   PNEUMATIC   CONCRETING  OF  CARIBOU  TUNNEL 
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to  the  concrete  guns;  one  machine  working  from  adit 
No.  1,  and  a  second  machine  working  from  the  intake, 
each  traveling  toward  the  upraise.  In  the  first  opera- 
tions only  one  crew  was  used,  working  the  concrete 
guns  alternately,  while  the  form  builders  worked  in  the 
opposite  heading.  This  plan  was  carried  out  during  the 
placing  of  the  arch  between  the  intake  and  adit  No.  1, 
and  an  average  of  70  ft.  per  cay  was  maintained. 

That  portion  of  the  tunnel  between  adit  No.  1  and 
adit  No.  2  was  handled  somewhat  differently.  The  two 
concrete  guns  were  started  at  approximately  the  mid- 
way point  between  the  two  adits,  and  worked  toward 


omitted,  to  be  put  in  place  in  5-ft.  sections  as  the  con- 
crete discharge  pipe  was  removed. 

Cars  of  24-in.  gage  and  20  cu.ft.  capacity  were  used 
to  handle  the  concrete  from  the  plant  to  the  concrete 
gun.  The  entire  load  was  dumped  into  the  barrel  of 
the  gun  and  "shot"in  one  charge  with  an  air  pressure  at 
the  nozzle  of  100  lb.  Smaller  air  pressures  were  suffi- 
cient to  force  the  charge  into  the  delivery  pipe,  but  the 
best  results  were  obtained  with  the  above  pressure. 
About  one  minute  was  required  to  ".shoot"  a  batch  of 
concrete  under  the  above  conditions.  An  important 
feature  of  the  air  supply  was  a  receiver  of  not  less 
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FIG.  3.     DETAILS  OF  rONCRP^TE  PNEUMATIC  GUN  USED    ON  CARIBOU  TUNNEL  LINING 


than  200  cu.ft.  capacity,  located  as  close  to  the  nozzle 
as  possible,  but  with  a  S^-in.  air  line  it  was  found 
satisfactory  to  have  the  receiver  at  the  adit  mouth,  and 
maintain  105  lb.  of  pressure.  The  quantity  of  air  used 
depended  largely  on  the  length  of  concrete  discharge 
pipe  and  the  condition  of  the  concrete.  A  dry  mix  was 
found  to  require  nearly  twice  as  much  air  as  a  wet  mix, 
but  a  compressor  handling  500  cu.ft.  of  free  air  per 
minute  will  supply  the  gun  under  average  conditions. 

Another  very  important  feature  was  the  long  bends 
in  the  5-in.  concrete  discharge  line  used  in  lifting  the 
concrete  from  the  gun  to  the  arch,  and  in  carrying  the 
concrete  over  horizontal  angles.  It  was  found  after 
experiment,  that  pipe  bent  on  a  10-ft.  radius  gave  the 
best  results  with  the  least  wear  to  the  metal.  Good 
sharp  river  sand  was  used  in  mixing  the  concrete,  but 
experiment  showed  that  river  gravel  passing  a  H-in. 
screen,  or  slightly  smaller,  gave  good  results  with 
minimum  wear  of  the  pipe.  Crushed  rock  of  the  same 
size  could  be  "shot"  as  easily  as  the  river  gravel,  but 
the  pipe  bends  would  cut  out  in  a  few  hours. 

Replacement  of  worn  out  pipe  sections  and  the 
removal  of  end  sections  as  concreting  progressed,  was 
made  easy  by  special  flanged  connections  shown  in  Fig. 
3.  These  flanges  were  screwed  to  the  sections  before 
going  to  the  tunnel.  To  take  down  a  joint  simply 
required  the  loosening  of  two  bolts  which  swung  out  of 
place  when  the  nut  was  slightly  turned.  A  round 
rubber  gasket  specially  designed  to  stay  in  place  made 
the  joint  air-tight.  The  pipe  sections  were  cut  into 
5-ft.  lengths.  This  length  was  easily  handled,  and 
enabled  the  workmen  to  keep  the  dii=charge  end  of  the 
pipe  within  a  short  distance  of  the  placed  concrete.   Best 

casing       |  K/^J- 
25''oliarn. 
eye  boH- 


results  were  obtained  when  the  pipe  was  kept  not  more 
than  7-ft.  distant  from  the  concrete. 

An  improvement  in  the  gun  itself  over  what  was 
originally  provided  was  the  substitution  of  cast-iron 
piston  rings  in  the  piston  driving  the  concrete  into  the 
nozzle.  The  hydraulic  packing  used  at  first  required 
daily  replacing,  while  the  cast-iron  rings  with  daily 
cleaning  and  oiling  lasted  several  weeks. 


FIG.    4.      DETAIL  OF  FLANGE  JOINT   IN  CONCRETING  PITE 


PNEUMATIC  CONCKETP3  CLN  Ol   IMDL    IHL  Tl  \\1  I 

At  no  time  during  the  concreting  of  the  arch  was 
the  gun  placed  more  than  200  ft.  away  from  the  forms, 
as  it  was  found  by  experiment  that  the  pipe  plugged 
too  easily  if  shooting  was  done  at  a  greater  distance. 
This  plugging  was  reduced  to  a  minimum  only  after  ex- 
perienced operators  who  could  handle  the  gun  were 
found.  An  operator  could  tell  by  the  air  gages,  and  by  the 
sound  of  the  concrete  traveling  in  the  pipe  the  exact 
condition  of  the  charge,  and  could  regulate  his  piston 
1  ravel  and  air  accordingly.  As  the  work  progressed  in 
the  various  headings,  the  operators  became  more  expe- 
rienced and  fewer  plugs  in  the  discharge  line  occurred. 

The  work  of  lining  the  arch  of  the  tunnel  was  begun 
Nov.  15,  1920,  and  completed  March  25,  1921.  The 
entire  Caribou  development,  including  the  tunnel,  was 
constructed  by  Stone  &  Webster,  Inc.,  of  which  S.  L. 
Shuffleton  is  western  manager,  and  the  writer  general 
superintendent. 

Prize  Offered   for  Hardness-TestinR   Device 

A  prize  has  been  offered  by  Sir  Robert  Hadfield, 
under  the  auspices  of  the  Institution  of  Civil  Engineers 
("Great  Britain),  for  the  best  design  of  apparatus  for 
measuring  the  hardness  of  materials,  especially  under 
such  conditions  and  in  such  locations  as  are  not  suitable 
for  the  use  of  present  devices.  A  fund  of  about  £150 
is  available.  Communications,  accompanied  by  drawings 
or  models,  should  be  submitted  to  the  Institution  before 
Dec.  1,  1921. 
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San  Francisco  Bay  Bridge  Project 
Revived  by  New  Plans 

Schemes  for  Tying  City  by  Bridge  or  Tunnel  to 

Mainland — One  Comprehensive  Study 

for  Years  to  Come 

THE  plan  of  bridging  or  tunneling  San  Francisco 
Bay  to  do  away  with  the  ferry  between  the  city  and 
the  east  shore  is  again  up  for  consideration.  Last  fall 
three  independent  bridge  or  tunnel  projects,  all  appar- 
ently based  on  more  or  less  engineering  study,  were 
brought  forward  within  a  few  weeks.  As  a  result  of  the 
interest  thus  aroused,  cities  on  both  sides  of  the  bay 
appointed  committees  to  consider  the  matter  and  com- 
pile data  relating  to  trans-bay  traffic,  conditions  of  the 
bay  bottom,  and  costs  of  bridge  and  tunnel  construc- 
tion. More  recently,  as  stated  in  the  news  pages  of 
Engineering  News-Record,  June  16,  1921,  page  105.3,  a 
private  enterprise  has  announced  that  funds  were  avail- 
able for  the  construction  of  a  trans-bay  bridge  accord- 
ing to  plans  prepared  by  Gustav  Lindenthal  of  New 
York.  A  campaign  is  now  being  carried  on  by  the  motor 
truck  dealers'  association  of  San  Francisco,  which  is 
using  a  series  of  full  page  advertisements  in  the  daily 
newspapers  and  otherwise  endeavoring  to  build  up  a 
popular  realization  of  the  need  for  better  access  to  the 
city.  In  view  of  these  various  activities  space  is  devoted 
to  a  resume  of  the  situation  and  some  of  the  sugges- 
gestions  already  made. 

Ferry  Service  Inadequate 

Except  for  the  trains  that  come  up  the  peninsula  over 
the  Southern  Pacific  coast  line,  all  steam  line  passengers 
coming  to  San  Francisco  are  obliged  to  cross  the  bay 
by  ferry,  using  the  same  boats  that  carry  the  local 
traffic.  The  ferry  service  is  inadequate  both  on  auto- 
mobile and  passenger  lines.  In  the  evening  rush  hour 
the  ferries  are  so  over-crowded  that  the  boats  go  out 
with  passengers  standing  tightly  packed  on  the  outside 
of  both  upper  and  lower  decks  fore  and  aft.  The  auto- 
mobile boat  service  is  in  still  worse  condition.  These 
boats  have  to  make  a  5-mile,  45-minute  trip  as  against 
the  2^-mile,  20-minute  trip  on  the  passenger  ferries  be- 
cause the  nearest  city  street  landing  on  the  east  shore 
is  well  inland.  As  no  more  than  a  limited  number  of 
machines  (about  100)  can  be  taken  on  each  boat,  and 
despite  the  fact  that  present  conditions  doubtless  dis- 
courage much  trans-bay  auto  travel,  it  is  not  unusual 
for  long  lines  of  machines  to  wait  hours  to  get  across 
when  the  ordinary  week-end  or  holiday  rush  is  on. 

Admiral  Jayne's  Plan. — Rear-Admiral  Joseph  L. 
Jayne,  U.  S.  N.,  when  commandant  of  the  twelfth  naval 
district  last  fall,  proposed  that  the  present  Key  Route 
trestle  from  the  Oakland  shore  be  extended  to  Verba 
Buena  Island,  which  would  be  converted  into  a  union 
terminal,  and  that  a  ferry  and  later  a  tube  be  provided 
to  connect  the  island  with  the  foot  at  Market  St.  Ad- 
miral Jayne  is  quoted  as  saying  that  this  plan  "has  been 
the  subject  of  correspondence  between  the  district  com- 
mandant and  the  Navy  Department  and,  while  no  deci- 
sion has  been  reached  in  regard. to  it,  I  have  received  the 
authority  of  the  Secretary  of  the  Navy  to  take  up  the 
question  with  local  interests." 

Announcement  of  the  Jayne  plan  and  the  tentative 
approval  by  the  Navy  came  as  a  surprise,  not  only  be- 
cause the  island  has  long  been  owned  by  the  federal 


government  and  used  as  a  naval  training  station,  but 
also  because  it  has  been  believed  by  engineers  that  the 
Na\->-  would  never  look  with  favor  upon  the  closing  of 
the  channel  between  this  island  and  the  east  bay  shore. 
Opposition  at  once  appeared  in  the  shape  of  protests 
that  if  the  channel  to  the  east  of  the  island  is  closed, 
shipping  would  have  to  go  around  the  island  to  get  from 
the  western  waterfront  to  the  inner  harbor — this  mak- 
ing it  necessary,  too,  the  dredging  and  maintaining  of 
a  channel  through  the  shoals  north  of  the  island. 

Goefhals  Plan. — Howe  &  Peters,  consulting  engineers 
of   San   Francisco,  have  been  working  for  nearly  two 
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years  as  Pacific  Coast  representatives  of  George  W. 
Goethals,  in  getting  together  data  on  the  construction 
of  a  subway  for  both  vehicular  and  rail  traffic,  which 
would  connect  the  foot  of  Market  St.  with  Oakland  Mole. 
Tentative  plans  on  this  project,  made  public  some 
months  ago,  call  for  a  shield-driven  concrete  tube,  simi- 
lar to  the  type  General  Goethals  recommended  for  the 
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New  York-New  Jersey  tube  under  the  Hudson  River. 

Provision  would  be  n^ade  for  two  decks,  the  upper 
for  use  of  motor  vehicles  and  the  lower  for  electric 
trains.  The  upper  roadway  would  permit  of  two  traffic 
streams,  one  going  each  way,  with  ample  room  in  the 
center  for  lighter  cars  to  pass  trucks  and  other  slow- 
moving  vehicles.  Tracks  on  the  lower  deck  would 
accommodate  all  classes  of  railroad  traffic.  The  gradient 
would  be  kept  below  3  per  cent  so  freight  could  be 
handled  easily.  The  depth  of  water  along  the  route  the 
tube  would  follow  does  not  exceed  65  ft.  and  soundings 
taken  at  various  points  indicate  that  its  entire  length 
would  be  in  blue  mud.  Not  only  would  mud  facilitate 
driving  by  the  shield  method,  it  is  pointed  out,  but  it 
would  constitute  a  cushion  to  safeguard  the  tube  from 
possible  disalignment  due  to  earthquake  shocks. 

The  opinions  thus  far  submitted  on  this  plan  are  only 
of  a  very  general  character  and  recommendation  is  made 
for  a  thorough  preliminary  investigation  such  as  would 
cost  about  $25,000.  If  the  results  of  such  a  survey  con- 
firm the  rough  estimates,  it  is  suggested  that  the  con- 
struction of  the  entire  3.5-mi.  concrete  tube  would  be 
between  $40,000,000  and  $50,000,000. 

GOETHALs  Favors  Tunnel 

In  commenting  on  this  project  General  Goethals  is 
quoted  as  saying,  "as  between  a  bridge  and  a  tunnel 
connecting  San  Francisco  and  Oakland  shores,  the 
tunnel  would  be  the  more  satisfactory  construction,  par- 
ticularly in  view  of  possible  and  even  probable  objection 
by  the  war  department  to  a  bridge.  The  depths  are  not 
excessive  and  there  would  be  no  difficulty  other  than 
might  be  created  by  the  character  of  the  material  en- 
countered in  construction." 

By  way  of  indicating  the  amount  of  investment  that 
might  be  warranted  in  such  a  tube,  Howe  &  Peters  have 
tabulated  the  following  traffic  data:  In  1912  the  ferries 
serving  three  steam  railroads  and  one  electrical  line 
carried  across  the  bay  a  total  of  33,000,000  passengers; 
in  1918  the  Key  Route  and  the  Southern  Pacific  carried 
a  total  of  39,165,000;  and  in  1919  the  same  lines  carried 
41,961,000  passengers;  in  1919  some  2,253,500  motor 
vehicles  were  taken  across  the  bay  by  ferrj'-  Based  on 
the  rate  of  increase  shown  up  to  1919,  it  is  estimated 
that  by  1940  more  than  100,000,000  passengers  and  be- 
tween 10,000,000  and  15,000,00  motor  vehicles  will  cross 
the  bay  annually. 

Little  Plan. — A  comprehensive  study  of  the  future 
bridge  requirements  of  the  entire  San  Francisco  Bay 
district,  made  several  years  ago  by  John  G.  Little,  be- 
gins with  the  assumption  that  ultimately  there  will  be 
dense  population  distributed  more  or  less  uniformly 
from  one  end  of  the  bay  to  the  other,  with  the  financial 
center  still  about  where  it  is  now  but  with  the  industrial 
centers  shifted  to  outlying  points.  On  this  basis  he  pre- 
pared maps  indicating  the  location  of  some  eighteen 
crossings  at  various  points  on  the  bay  which  would  ulti- 
mately be  required,  the  idea  being  to  have  in  mind  the 
ultimate  program  when  the  first  units  are  constructed. 
Of  these  several  crossings  a  combined  trestle  and 
tube  suggested  for  immediate  construction  about  IJ 
miles  south  of  the  Ferry  Building,  Mr.  Little  says,  is 
"cheaper  than  any  scheme  for  crossing  the  bay  which 
has  yet  been  proposed,  will  meet  all  of  the  requiri>ments 
for  safety  and  convenience,  and  will  eventually  add  to, 
rather  than  detract  from  the  shipping  facilities  of  the 
harbor."    This  structure  would  begin  on  the  San  Fran- 


cisco side  at  the  intersection  of  Sixteenth  and  Kentucky 
Sts.  and  end  on  the  east  shore  at  the  intersection  of 
Lincoln  and  Adeline  Sts.  (the  latter  projected),  a  dis- 
tance of  44  miles.  The  water  depth  along  this  route 
nowhere  exceeds  60  ft.  The  construction  recommended 
is  a  concrete  trestle  or  viaduct  at  the  elevation  of  the 
present  docks  and  having  a  depressed  section  or  tube 
at  the  point  most  desirable  for  an  unobstructed  ship 
channel.  The  viaduct  could,  when  future  growth  war- 
ranted it,  be  skirted  on  each  side  by  piers  projecting  at 
right  angles  to  the  viaduct. 

The  office  of  the  Chief  of  Engineers,  U.  S.  A.,  is  defi- 
nitely on  record  as  opposed  to  any  low-level  bridge  north 
of  San  Mateo  and  has  expressed  the  opinion  that  a 
tunnel  is  preferable  to  any  bridge,  but  at  the  same  time 
it  made  the  statement  that  "a  modification  of  the  plan 
presented  by  John  G.  Little  might  prove  workable." 

In  preparing  estimates  for  the  San  Francisco  Cham- 
ber of  Commerce  based  on  prices  as  of  October,  1920, 
Mr.  Little  compiled  the  following  cost  estimates. 

(1)  For  a  wood  trestle  built  out  from  each  shore  leav- 
ing a  central  ship  channel  of,  say,  3,500  ft.  clear  width, 
and  using  ferry  boats  across  this  channel,  pending  the 
construction  of  a  subway: 

25.000  Unit.  2l-ft.  highway  on  creosoted  pile  trestle $1,410,000 

2  ferry  houses  on  creosoted  piles 90.000 

Approaches 100,000 

2  ferry  boats 1,000,000 

Promotion 400,000 

Total  coat,  trestle  and  ferries $3,000,000 

(2)  For  a  concrete  highway  supported  on  concrete 
piling  and  planning  the  immediate  construction  of  a 
tube  in  place  of  the  ferry : 

25,000  Un.ft.  21-ft.  highway  (concrete) $3,250,000 

2,000  ft.  concrete  tube,  giving  a  40-ft.  clear  channel 5,000,000 

Approaches 750,000 

Promotion 1.000,000 

Total  cost,  highway  and  tube $9,000,000 

In  connection  with  this  plan,  Mr.  Little  recommended 
the  construction  of  a  tube  unde*"  the  estuary  to  the  Six- 
teenth St.  .station  in  Oakland  and  a  second  tube  at  the 
foot  of  Broadway,  Oakland. 

A  later  modification  of  the  Little  plan,  made  by  C.  H. 
Snyder  of  San  Francisco,  provides  for  the  same  general 
construction  but  places  the  ship  channel  at  the  San 
Francisco  end,  thus  building  inshore  one  of  the  inclines 
down  to  the  tube  and  putting  the  entrance  to  the  shore 
incline  on  Fourth  St.  between  Channel  and  Kentucky 
Sts.  Mr.  Snyder  proposes  the  use  of  pre-cast  concrete 
tube  sections  24  ft.  long  floated  to  place  and  sunk  onto 
accurately  placed  concrete  piles.  J.  Vipond  Davies  of 
New  York  is  quoted  as  having  approved  this  plan. 

Other  Plans. — Some  years  ago  plans  were  brought 
forward  for  a  high-level  bridge  from  the  top  of  Tele- 
graph hill  to  Yerba  Buena  Island.  Objections  to  this 
were  the  very  high  cost  and  the  climb  necessary  to  reach 
the  San  Francisco  end. 

A  means  of  relief  for  the  automobile  congestion  that 
would  be  inexpensive  and  could  be  speedily  completed 
is  the  proposed  Dumbarton  cutoff  highway.  This  would 
call  for  the  use  of  the  present  railroad  bridge  or  a  new 
bascule  bridge  across  the  south  end  of  the  bay  at  point 
Dumbarton.  Here  government  restrictions  are  not  be- 
lieved to  require  a  clear  channel  of  more  than  125  ft. 
and  good  concrete  boulevards  have  already  been  built 
down  both  sides  of  the  bay.  Plans  and  estimates  have 
been  made  on  this  proposal  showing  total  costs  as  low  as 
$600,000.  The  great  drawback,  however,  is  that  the 
crossing  would  be  25  miles  south  of  the  Ferry  Building. 
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Railway  Relocation  to  Eliminate 
Sliding  Hillside 

Operation  Stopped  by  Shifting  and  Subsidence  of 

Banks,  Trestles  and  Cuts — Advice  for 

Location  on  Wet  Sidehills 

RECONSTRUCTION  of  a  portion  of  the  Alberta  & 
,.  Great  Waterways  Ry.,  in  Canada,  has  been  made 
necessary  in  order  to  put  the  line  on  stable  ground 
and  to  eliminate  a  9-mile  stretch  which  has  been  wrecked 
by  the  movement  of  a  hillside.  This  movement  was 
started  by  the  e.xcavation  for  the  original  roadbed,  with 
the  disastrous  results  shown  in  Figs.  1  and  2.  The 
northern  part  of  the  line  was  abandoned  and  is  out  of 
operation  until  the  new  connection  can  be  completed. 
This  railway  was  acquired  by  the  government  of  the 


distance  affected  by  the  slides,  nine  miles,  with  a  fall  of 
460  ft.  from  El.  1,280  on  the  plateau  to  El.  820  on  the 
flats.  The  grade  is  1  per  cent  compensated  for  cur- 
vature and  fitted  to  the  topography  with  10  deg.  curves, 
the  roadbed  being  14  ft.  wide  on  fills  and  22  ft.  in  cuts. 
The  quantities  are  fairly  well  balanced,  so  that  the 
characteristics  of  the  profile  are  through  cuts  and 
medium  fills,  with  a  comparatively  small  amount  of 
trestling.  The  earthwork  per  mile  averaged  24,200 
cu.yd.  in  cuts  and  23,700  cu.yd.  in  fills.  Culverts  are  of 
native  timber,  without  floor,  paving  or  riprap  protection. 

Topographic  Conditions 

An  extensive  swamp  occupies  the  plateau  forming  the 

summit  of  the  divide  between  the  Clearwater  River  and 

Deep  Creek,  and  as  the  bulk  of  the  water  precipitated 

is  unable  to  penetrate  the  tar  sands  it  percolates  through 


FIG.    1.      SLIDING    HILLSIDE    PUTS   NORTH  i;k.\    '  A.N  A1  H  A.\    RAILWAY  OUT  OF  OPERATION 


province  of  Alberta  in  1920,  and  the  improvement  and 
relocation  have  been  under  the  direction  of  H.  A. 
Warner,  chief  engineer  and  superintendent.  The  route 
is  approximately  northeast  from  Edmonton  for  about 
300  miles  to  Fort  McMurray,  at  the  junction  of  the 
Clearwater  and  Athabasca  rivers,  in  north  latitude 
56  deg.  40  min.  This  is  said  to  be  the  most  northern 
point  thus  far  reached  by  the  railway  system  of  North 
America,  with  the  exception  of  the  isolated  lines  in 
Alaska  and  the  Yukon  district. 

As  built  originally  the  railway  approaches  Fort 
McMurray  along  the  south  banks  of  the  Clearwater  and 
Athabasca  rivers,  as  shown  in  Fig.  3,  and  it  is  here  that 
the  sliding  has  occurred.  The  two  valleys  are  about 
400  ft.  deep,  with  side  slopes  averaging  12  deg.,  and  are 
cut  through  limestone  overlaid  with  bituminous  sands  of 
varying  thickness  (McMurray  tar  sands)  which  show 
outcrops  on  the  slopes  and  are  exposed  occasionally  in 
the  railway  cuts.  Overlying  the  tar  sands  and  forming 
the  face  of  the  slopes  where  the  sand  outcrops  do  not 
occur  is  a  much  thicker  bed  of  alluvium  of  glacial  origin, 
containing  a  large  percentage  of  boulders. 

At  Mile  274.5  the  line  begins  to  descend  into  the 
valley  of  the  Christina  River  and  it  reaches  the  flats 
of  the   Clearwater   River  at   Mile   283.5.     This   is   the 


the  subsoil  and  appears  on  the  Clearwater  side  as  seep- 
age. The  sidehill  is  clothed  with  a  dense  forest  of  spruce, 
and  as  it  has  a  northerly  aspect  it  receives  but  little 
sunshine  in  these  high  latitudes,  so  that  evaporation  of 
the  seepage  is  retarded  and  the  growth  of  moss  is  en- 
couraged. This  moss,  in  combination  with  rotten  logs 
and  other  forest  debris,  covers  the  ground  to  depths 
approaching  in  some  places  5  or  6  ft.,  not  only  retarding 
the  natural  evaporation  but  also  obstructing  the  surface 
drainage.  When  undisturbed,  therefore,  the  soil  is  held 
in  a  constant  state  of  saturation  and  yields  up  its 
moisture  slowly,  but  when  it  is  opened  up  by  a  cut,  the 
groundwater  of  this  natural  reservoir  is  tapped  and 
percolates  more  or  less  rapidly  through  the  sides  of  the 
cut,  causing  destructive  scour  and  slides. 

When  the  alluvium  is  saturated  it  becomes  practically 
viscid  and  its  tendency  to  slide  is  increased  by  the 
presence  of  boulders  in  the  moss  covering.  Although 
considerable  damage  had  been  occasioned  by  sliding 
cuts,  the  fills  gave  the  most  trouble,  the  ground  on 
which  they  rested  being  too  soft  to  bear  their  weight, 
so  that  they  would  either  move  bodily  downhill  or  sub- 
side into  the  soil,  often  leaving  no  trace  of  their  pre- 
vious existence.  Over  the  worst  section  of  four  miles 
about  every  fill  has  been  displaced,  the  characteristic 
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condition  being  that  from  the  mouth  of  every  cut  the 
track  deflects  sharply  downhill,  while  also  sagging  deeply 
in  the  vertical  plane.  Some  fills  have  cracked  longitudi- 
nally, the  downhill  half  sliding  away  from  the  uphill 
half.  Where  fills  have  disappeared  and  been  replaced 
by  trestles  most  of  the  trestles  have  also  suffered  both 
lateral  and  vertical  dislocation,  the  piles  having  either 
subsided  and  pulled  away  from  the  caps  or  having  been 
pushed  down  hill  by  the  movement  of  the  ground  in 
which  they  were  driven. 

Among  other  factors  noted  by  Mr.  Warner  as  being 
prejudical  to  the  stability  of  earthwork  on  these  alluvial 
sidehills  is  that  of  wind  action  in  trees  standing  above 
the  disturbed  ground.  He  says  that  any  engineer  who, 
on  a  windy  day,  has  looked  through  a  transit  set  up  in 
a  spruce  or  tamarack  swamp  and  tried  to  set  a  hub  will 
appreciate  the  extent  of  ground  movement  induced  by 
the  wind  in  the  trees,  magnified  by  the  leverage  of  the 
trunks  and  acting  through  the  shallow  spreading  root 
system.  With  trees  on  a  sidehill 
the  movement  is  not  so  percep- 
tible because  of  the  greater  firm- 
ness of  the  soil.  But  the  leverage 
exists  and  where  the  continuity 
of  the  surface  is  broken  by  a 
railway  cut  within  a  certain  dis- 


FIG.   3.      RELOCATION  NEC- 
ESSARY TO  PUT  LINE 
ON  STABLE  GROUND 


tance  of  the  trees  there  comes  a  time  when  a  wedge  of 
earth,  waterlogged  and  lubricated  by  continuous  rains, 
will  yield  to  the  influence  of  the  swaying  trees  and  slide 
bodily  downhill  into  the  cut.  For  this  reason,  and  apart 
from  other  considerations,  he  suggests  that  it  is  desir- 
able that  the  right-of-way  should  be  cleared  from  the 
edge  of  cuts  on  the  uphill  side  for  a  distance  equal  to 
one  or  two  times  the  depth  of  the  cut. 

Large  stumps  left  standing  close  to  the  edges  of  cuts 
were  also  found  to  be  prejudicial,  having  slid  into  cuts 
during  or  after  prolonged  spells  of  wet  weather.  It  is 
probable  that  with  the  cutting  down  and  killing  of  the 
tree  and  consequent  shrinkage  of  the  stump  and  roots 
from  the  surrounding  soil,  in  combination  with  the 
removal  of  the  surface  vegetation,  water  would  pene- 
trate the  fissures  thereby  created.  The  distance  from 
the  face  of  the  cut  to  these  fissures  being  relatively 
small,  percolation  and  scour  would  rapidly  increase 
until  the  soil  supporting  the  stump  becomes  practically 
a  lubricated  wedge  which  will  slide  into  the  cut  under 
the  weight  of  the  stump.  For  this  reason  stumps  near 
the  uphill  edges  of  cuts  should  be  removed,  the  holes 
being  backfilled  with  good  material  or  the  slopes  of  the 
cut  trimmed  back  sufficiently  to  eliminate  them. 

Construction  and  Relocation 

This  line  was  originally  graded  in  1915,  but  rails 
were  not  laid  till  the  winter  of  1917-1918.  Considerable 
sliding  and  subsidence  which  had  occurred  in  the  mean- 
time had  to  be  remedied  before  the  track  could  be  laid. 


FIG.  2.     TRESTLE  WRECKED  BY  MOVEMENT  OF  HILLSIDE 

During  1918,  while  the  line  was  in  operation,  sliding 
still  continued,  and  extensive  works  of  trestling  and 
grading  were  undertaken.  The  slides  had  to  be  re- 
moved by  hand,  as  it  was  impossible  to  hold  a  steam 
shovel  on  the  track.  All  this  work,  however,  was  without 
avail,  the  disturbance  of  the  ground  which  it  involved 
seeming  only  to  aggravate  the  condition.  All  further 
work  on  the  hill  was  therefore  abandoned. 

When  the  railway  came  into  the  possession  of  the 
provincial  government,  in  July,  1920,  a  thorough  investi- 
gation was  made,  the  problem  being  to  maintain  a  line 
on  a  sidehill  composed  of  what  was  virtually  a  plastic 
material  and  which  was  furthermore  subjected  to  rapid 
and  destructive  scour  when  exposed  to  the  action  of 
running  water.  This  study  led  to  the  conclusion  that 
it  would  have  been  much  easier  to  cope  with  such  condi- 
tions when  building  the  line  originally,  but  that  as  so 
many  points  of  weakness  and  instability  had  developed 
in  the  hillside  as  a  consequence  of  the  presence  of  the 
existing  works  it  would  be  cheaper  to  rebuild  the  line 
on  a  new  location  than  to  reconstruct  the  existing  line. 
This  conclusion  was  supported  by  the  fact  that  the 
railway  was  a  pioneer  line  of  relatively  cheap  construc- 
tion, unballasted  and  but  half  finished,  running  through 
an  unsettled  country  where  land  was  practically  of  no 
value  and  the  cost  of  right-of-way  not  an  item  for  seri- 
ous consideration.  Therefore  the  line  could  be  diverted 
without  detriment  to  any  existing  settlement  and  with- 
out any  expense  other  than  that  of  new  construction. 

A  location  was  accordingly  run  down  Deep  Creek, 
which  crosses  the  existing  line  at  Mile  273  and  flows 
into  the  Clearwater  River  at  Mile  284  (see  Fig.  3).  The 
banks  of  Deep  Creek  for  the  first  four  miles  are  low 
and  gently  sloping,  of  good  material  and  lightly  tim- 
bered with  poplar  and  spruce.  For  the  remainder  of 
its  course,  however,  its  valley  deepens  rapidly  and  its 
topography  and  materials  are  more  like  those  prevailing 
on  the  Clearwater.  But  as  it  is  possible  to  lay  the  line 
all  the  way  in  the  valley  bottom  the  character  of  the 
banks  is  not  an  important  factor.  As  the  material  is 
not  disturbed  it  is  not  likely  to  slide  down  on  the  track, 
and  as  the  track  is  on  a  sidehill  it  cannot  slide  laterally. 

The  distance  by  the  diversion  is  2.8  miles  shorter 
than  by  the  old  route,  but  a  heavier  grade  had  to  be 
adopted  in  order  to  keep  the  line  in  the  valley  bottom. 
For  the  first  62  miles  the  grade  is  a  slack  1  per  cent, 
the  next  three  miles  having  a  2  per  cent  grade  and  being 
figured  as  a  pusher  grade  on  a  1  per  cent  line.  For  the 
present  density  of  traffic,  however,  this  latter  section 
will  be  more  economically  operated  by  doubling  the  hill. 
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Experience  on  this  line  emphasizes  the  desirability 
of  avoiding  sldehill  location  on  rivers  in  alluvial  country 
wherever  possible.  Mr.  Warner  suggests,  however,  that 
the  following  precautions  should  be  taken  when  a  water 
level  route  by  a  subsidiary  stream  cannot  be  secured  or 
when  development  cannot  be  avoided  by  a  high  crossing, 
so  that  a  sidehill  location  becomes  essential. 

1.  Where  there  is  a  choice  of  two  banks,  choose  the 
bank  with  the  sunniest  aspect. 

2.  Fit  the  grade  line  to  the  ground  so  as  to  have 
daylight  in  all  cuts,  as  far  as  possible.  Put  trestles  in 
all  sags,  so  as  to  avoid  any  but  low  embankments. 

3.  Clear  the  right-of-way  to  such  a  width  as  will  let 
in  ample  sunlight  and  air. 

4.  Clear  away  all  moss  and  old  debris  on  right-of- 
way,  sowing  grass  seed  if  necessary  to  protect  surface 
from  denudation. 

5.  Clear  out  all  buried  or  obstructed  channels. 

6.  Remove  all  stumps  from  edges  of  cuts  and  all  trees 
near  enough  to  cuts  to  induce  sliding. 

7.  Provide  ample  culvert  capacity  for  drainage  and 
do  not  attempt  to  divert  the  natural  drainage  except 
where  absolutely  necessary. 

8.  Make  culverts  of  metal  or  masonry,  with  ends  pro- 
tected by  rip-rap  or  wing  walls.  If  timber  culverts  are 
used  they  should  be  paved  or  floored  to  prevent  scour. 

9.  Maintain  the  velocity  of  the  drainage  water 
through  cuts  and  along  the  upper  side  of  fills  within 
such  a  limit  as  not  to  scour  the  material.  In  cuts,  this 
way  requires  the  use  of  track  boxes  to  get  the  water 
away  from  the  ditch  in  intermediate  points.  For  fills, 
the  remedy  is  to  use  sufficient  culvert  openings.  Where 
it  is  impossible  or  economically  undesirable  to  increase 
the  number  of  relief  openings,  so  that  the  velocity  is 
liable  to  exceed  the  safe  limit,  the  ditch  should  be  paved 
throughout  the  portion  affected  by  such  increased 
velocity. 

10.  Thoroughly  drain  all  pot  holes  and  water  reser- 
voirs above  and  below  the  track  to  the  limit  of  the 
m.aximum  sphere  of  influence. 

11.  Above  all  things,  watch  carefully  at  all  times 
for  scour  in  drainage  channels,  and  take  steps  imme- 
diately to  counteract  such  scour. 


Brick  Paving  Filler  in  Ohio 

Records  compiled  by  the  National  Paving  Brick 
Manufacturers  Association  of  contracts  awarded  for 
brick  pavement  construction,  since  Jan.  1,  by  the  Ohio 
Highway  Department  and  by  the  counties  and  munic- 
ipalities of  that  and  neighboring  states,  give  infor- 
mation as  to  the  trend  of  engineering  preferences  in 
design  on  a  state-wide  scale.  For  eveiy  10  miles  of 
brick-paved  state  highway  6.4  miles  will  be  asphalt- 
filled  and  .3.6  miles  cement-filled;  2.9  miles  will  be  laid 
on  rolled  bases,  4.2  miles  on  the  regulation  concrete, 
and  2.9  miles  on  green  concrete  bases.  All  municipal 
construction  for  which  contracts  are  so  far  awarded 
will  be  asphalt-filled  on  concrete  bases. 

Summarizing  all  state,  county  and  municipal  con- 
tracts, the  percentages  are: 

FILLER— AHphiilt 68.0    per  rent 

Cement 32  0    per  coni 

BASES:  —Rolled 28.  5  per    rent 

Concrete 71.5  per    rent 

Six  miles  out  of  10  among  the  county  contracts  will 
be  asphalt-filled  and  the  same  proportion  holds  true 
in  respect  to  the  amount  of  brick  upon  rolled  bases. 


Sliding  Form  for  Lining  Chippawa 
Power  Canal 

THE  power  canal  for  the  new  Queenston-Chippawa 
development  around  the  Canadian  side  of  Niagara 
Falls  is  being  lined  with  concrete  throughout  its  length 
of  about  nine  miles.  In  that  part  nearest  the  Whirl- 
pool, where  the  canal  is  ti'apezoidal,  54  ft.  deep  and 
with  side  slopes  of  1  on  11,  the  lining  is  now  being 
placed  behind  a  movable  form  of  steel  plating  which 
is  pulled  up  the  slope  so  that  the  concreting  is  con- 
tinuous for  a  given  vertical  strip. 

In  this  section  the  concrete  is  placed   up  the  slope 
for  a  distance  of  83  ft.  from  the  bottom.     At  the  be- 


I.IXING   THE  WHIRLPOOL  SECTION  OF  THE  QUEENSTON- 

cHirr.vwA  rowER  canal 

ginning  the  method  adopted  was  first  to  place  by 
ordinary  methods  3  ft.  strips  of  concrete  up  the  slope 
at  18  ft.  centers,  and  to  fill  the  space  between  these 
strips  by  using  wooden  panels,  3  ft.  wide  by  16  ft.  long, 
attached  to  the  panels  by  anchor  bolts.  The  left-hand 
three  panels  in  the  view  show  this  system  in  operation. 
To  get  away  from  the  carpenter  work  entailed  by 
these  forms,  the  steel  screed  was  later  devised.  This 
screed  or  sliding  form  is  16  ft.  long  by  17  ft.  wide, 
and  is  made  up  of  one  thickness  of  .'-in.  steel  plate, 
with  a  9-in.  channel  around  the  outside  and  reinforced 
with  9-in.  channels  placed  horizontally  across  the  plate 
at  9  in.  centers.  The  drawbar  is  a  continuation  of  the 
side  channels  brought  together  about  6  ft.  ahead  of 
the  form.  A  hand  winch  was  placed  at  the  top  of  the 
slope  and  from  this  a  fivo-part  line  of  «-in.  steel  cable, 
was  attached  to  the  form  by  2  five-sheave  steel  blocks. 


July  7,  1921 


ENGINEERING     NEWS-RECORD 


21 


STEKL  .SLIDING  FORM  IN  PLACE  ON  CANAL  SLOPE 

In  use,  approximately  20  ft.  from  the  bottom  is 
poured  in  each  panel  behind  the  regular  forms  and 
allowed  to  set.  The  steel  form  is  then  placed  on  this 
and  commenced  moving  slowly  up  the  slope,  the  con- 
crete placed  being  kept  almost  even  with  the  top.  In 
warm  weather  and  with  the  concrete  kept  reasonably 
dry,  it  has  been  possible  to  pour  a  distance  of  55  ft. 
up  the  slope  in  10  hours.  By  the  time  the  plate  has 
passed  over  the  concrete,  it  will  be  set  sufficiently  to 
stay  in  place.  The  result  is  a  much  more  uniform  face 
than  with  wood  forms  and  a  better  chance  to  finish, 
as  finishers  can  get  on  so  much  sooner,  and  work  on 
green  concrete. 

The  opposite  view  shows  a  general  view  of  the 
work  with  one  of  these  steel  forms  in  operation.  In 
this  picture  the  green  concrete  behind  the  form  can  be 
plainly  seen  in  contrast  to  the  fully  set  concrete  placed 
by  the  wood  panel  forms.  The  finisher  can  also  be 
seen  following  the  form  as  it  goes  up,  only  one  man 
being  required  for  all  the  finishing  work  necessary. 
The  view  above  shows  a  close-up  of  the  form.  It  also 
shows  two  completed  pours  where  the  superior  finish 
of  the  work  done  with  the  steel  form  is  plainly  evident. 
The  lower  portions  of  these  pours  was  placed  with 
wood  forms  and  the  picture  shows  the  off-sets  at  the 
panel  joints  which  do  not  appear  at  all  in  the  upper 
section  where  the  steel  form  was  used. 

This  method  of  handling  the  work  was  originally 
proposed  by  James  Leith,  the  foreman  in  charge,  and 
the  idea  was  perfected  and  put  in  successful  operation 
by  George  Angell,  general  superintendent.  The  canal 
and  power  plant  is-  being  built  under  the  direction 
of  H.  G.  Acres,  hydraulic  engineer  of  the  Hydro-Electric 
Power  Commission  of  Ontario,  which  is  carrying  out 
the  development. 

Engineers  on  Union  County  Park  Commission 

A  temporary  park  commission  for  Union  County, 
N.  J.,  has  been  created  to  make  a  survey  and  report  on 
a  park  system  for  the  county,  to  be  voted  on  next  Nov- 
ember. Two  of  the  members  of  the  commission  are 
engineers — these  two,  residing  in  Cranford  and  Sum- 
mit, respectively,  are  Charles  Hansel,  consulting  engi- 
neer. New  York  City,  and  Caxton  Brown,  of  the  Weston 
Electrical  Instrument  Co.,  Newark,  N.  J.,  Appointments 
were  made  by  a  judge  of  the  S'tate  Supreme  Court. 


Experience  With  Gas  Rivet  Heating 
in  the  Pacific  Coast 

Shipyard  Results  Show  Better  Rivets  and  Saving 

of  Time  and  Cost — Possibilities  for 

Structural  Work 

By  Letson  Balliet 

Consulting  Engineer,  San  Francisco 

DURING  the  war,  shipyards  of  the  Pacific  Coast, 
particularly  in  the  San  Francisco  Bay  district, 
substituted  gas  for  oil  and  coke  as  fuel  for  rivet 
heating.  When  the  yam-ds  became  accustomed  to  gas, 
it  was  applied  in  a  very  economical  way  and  the  men 
learned  to  like  it  better  than  other  fuels.  The  practice 
spread  to  other  fields,  and  now  there  are  numerous 
instances  of  gas  rivet  heating  in  structural  steel  shops. 
It  is  even  being  suggested,  and  with  good  reason,  that 
there  would  be  economy  in  heating  rivets  with  gas  in 
the  erection  of  steel  frames  of  large  buildings,  using 
a  single  gas-pipe  riser  with  taps  serving  manifolds  for 
flexible  hose  at  the  desired  levels. 

Considering  the  chemical  process  of  combustion,  the 
accurate  control  of  air  supply  possible  with  gas  makes 
the  ideal  conditions  much  more  nearly  attainable  than 
in  the  case  of  other  fuels.  Full  efficiency  in  air  con- 
trol has  never  been  attained  with  oil,  coke  or  coal, 
and  in  practice  about  20  per  cent  excess  air  is  common, 
and  50  or  even  100  per  cent  excess  is  often  found. 
Hot  spots  in  the  fire  and  burnt  rivets  result,  and  much 
heat  is  lost.  With  fuel  oil,  the  usual  method  of  sprarying 
the  oil  into  the  combustion  chamber  with  compressed 
air  generally  gives  a  severe  oxidizing  fire,  of  low  effi- 
ciency ;  proper  combustion  chambers  are  rare,  any 
brick-lined  box  in  which  the  fuel  can  be  burned  being 
accepted  as  satisfactory. 

The  Air  Supply 

With  solid  and  liquid  fuels  as  ordinarily  used  the 
cost  of  delivering  the  compressed  air  may  be  more  than 
the  cost  of  the  fuel.  Largely  on  this  account,  while 
a  dollar's  worth  of  gas  does  not  contain  as  many  heat 
units  as  there  are  in  other  fuels  yet  it  supplies  more 
utilizable  units  for  a  given  over-all  expense. 

The  gas  mixing  machine  is  to  the  gas  rivet  heater 
what  the  compressor  is  to  the  oil  rivet  heater.  The 
mixing  machine  is  connected  to  the  gas  feed  pipe  and 
operated  by  a  small  motor.  Once  set  up  it  requires 
no  more  attention  than  an  electrically  driven  arir  com- 
pressor. It  automatically  governs  its  gas  and  air 
intakes  to  suit  the  demand,  and  if  no  gas  is  being  used 
the  gas  meter  does  not  move. 

Simple  and  inexpensive  mixing  machines  were 
brought  out  during  the  war  as  a  means  to  greater  effi- 
ciency in  shipyards  and  other  industries  where  gas  was 
used  extensively.  These  mixers  are  equipped  with  a 
rotary  fan  blower  or  compressor,  having  two  intake 
ports,  one  drawing  in  air  and  one  taking  gas,  adjust- 
able to  admit  the  proper  relative  quantities.  In  one 
type  the  primary  mixture  is  made  only  partly  com- 
bustible, and  a  bunsen  burner  with  an  adjustable  throat 
of  venturi-tube  design  supplies  the  required  secondary 
air  with  great  accuracy.  This  is  the  less  expensive 
type.  The  other  makes  a  complete  mixture  at  the  start 
and  has  back-fire  arresters  at  the  burners. 

Rivets  are  not  heated  by  gas  as  rapidly  as  with  oil 
fuel,  but  allowance  can  be  made  for  this  by  putting  a 
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few  extra  rivets  in  the  box  when  maximum  speed  is 
required.  Three  types  of  gas  forges  are  common.  The 
more  popular  type  weighs  about  120  lb.  and  has  a  fire- 
box of  plate  steel  lined  with  firebrick  and  served  by 
gas  through  a  ii-in.  hose.  In  this  forge  the  hot  rivets 
are  turned  out  at  the  rate  of  three  4  x  2}-in.  rivets 
per  minute,  when  using  244  cu.ft.  of  gas  per  hour. 
With  a  forge  of  this  sort  there  is  very  little  loss  from 
burnt  rivets.  In  fact  whei.  gas  was  installed  at  the 
plant  of  the  Moore  Shipbuilding  Co.  at  Oakland,  Cal., 
and  oil-  and  gas-fired  forges  were  worked  side  by  side, 
the  piles  of  rivets  rejected  on  account  of  pitting  or 
burning  showed  about  4  to  1  in  favor  of  gas. 

The  quality  of  gas-heated  rivets  is  much  superior 
to  those  fired  with  other  fuels  because  they  are  sub- 
jected to  a  soaking  heat  in  a  reducing  fire  and  are 
soft  throughout.  They  drive  easier,  fill  the  hole  better 
and  permit  a  riveter  to  drive  more  rivets  in  8  hours. 
Tests  made  at  the  Moore  yard  show  that  gas-heated 
rivets  have  2  to  6  per  cent  greater  tensile  strength 
than  rivets  heated  by  other  fuels.  The  gas  burner  is 
always  ready.  It  can  be  lighted  with  a  match  without 
wood  kindling,  is  free  from  smoke,  fumes  and  waste, 
and  saves  the  time  lost  in  starting  or  cleaning  fires. 
There  is  no  annoyance  in  keeping  watch  of  the  supply 
of  fuel  on  hand  and  ordering  more  in  tmie  to  avoid 
delay.  Supply,  storage,  and  delivery  problems  are  all 
solved  at  once  and  there  is  no  surplus  to  be  hauled  away 
when  the  job  is  finished.  Another  advantage  in  the 
shipyard  is  that  a  gas  torch  can  be  operated  from  the 
same  supply  line  that  serves  the  forge,  with  which  to 
heat  an  angle  or  bracket  that  must  be  "flanged"  or 
"Knuckled"  to  fit  closely  in  a  corner. 

In  the  plants  converted  to  gas  rivet  heating,  if  the 
compressor  equipment  was  previously  sufficient  to  sup- 
ply oil  burners,  when  gas  was  adopted  enough  compres- 
sor capacity  was  released  to  double  the  number  of 
riveting  guns.  Conversely,  a  smaller  compressor  is 
required  upon  the  job  which  uses  gas,  and  of  course 
a  correspondingly  smaller  energy  charge  or  steam 
requirement. 

COMPARATIVE  RIVET  HEATING  COST,  USING  THREE  FUELS 

For  Each  Rivet  Pot  per  Eight  Hours                              Oil  Coke  Gas 

Cost  of  fuel  delivered  on  job $0  96  $143  $1.20 

Distribution  of  fuel  to  fire  from  storage 62  .81          

Truck,  wagon,  hauling  in  yard  to  hull 20  36          

Motor  power  compressed  air  at  to.  per  hp.-hr 80  64          

Air  overhead  yard  leakage  and  operation 80  ,64          

Coke  boxes,  upkeep,  delivery,  etc 15          

Clean  up.  oil,  ashes,  burnt  rivets,  etc 2   10  52  03 

Supply  and  delivery  of  kindling  for  fires 30          

Rivet  gangs  lost  time,  starting,  adjusting  fires -  64  128  .32 

Rivets  burnt  (or  lost  in  ashes)  at  7c.  lb 3  50  2   10  14 

Destroyed  coke  sacks  (burnt,  cut  or  lost) 30          

Operat^ion  gas  mixers',  power,  etc 08 

Auto  truck-hauling  ashes  to  dump 06          

Time  of  ship  cranes  handling  coke  and  coke  troys .07          

Time  of  ship  cranes  handling  empty  and  full  nsh  bbl .09          

Laborers' time  picking  bolts  and  rivets  from  ashes .05         

I.osI  bolts,  nuts,  rivets  in  a.shes      . 

Paint  barrels,  rope  handles  for  ashes .03          

Lost  time  clcaaiug  fires  and  rekindling -  64         


$9.62 


$9.47         $1  77 


The  accompanying  tabulation  of  expense  incidental 
to  rivet  heating,  from  one  of  the  shipyards  of  the  San 
Francisco  Bay  district,  gives  an  excellent  comparison 
of  fuel  costs.  Oil  is  figured  at  6c.  per  gallon,  coke 
ar  $26  per  ton,  gas  at  $1  per  1,000  cu.ft.  and  16  gal. 
of  oil  is  taken  as  the  equivalent  of  110  lb.  of  coke 
or  1,200  cu.ft.  of  gas  per  8-hour  shift.  In  the  gas 
cost  no  piping  charge  is  included,  as  this  item  has 
a  high  salvage  value  and  was  not  charged  against  each 
job   in  the  shipyard. 


The  plant  at  which  this  table  was  compiled  was  oper- 
ating 14  large  compressors  when  the  gas  forges  were 
installed.  Seven  of  these  compressors  using  3,300-hp. 
motor  capacity  were  dismantled  and  sold  when  300  gas 
forges  replaced  that  many  oil  and  coke  forges,  the 
amount  realized  on  this  sale  being  enough  to  pay  the 
cost  of  the  gas  installation.  The  power  bill  was  reduced 
between  $4,000  and  $5,000  a  month,  which  practically 
offset  the  gas  bill.  Thus  the  yard  made  a  net  saving 
equal  to  the  entire  cost  of  coke  and  oil  used  in  rivet 
heaters. 

Gas  is  now  being  used  for  rivet  heating  in  a  number 
of  structural-steel  fabrication  shops  on  the  Pacific 
Coast.  Its  use  in  the  erection  of  large  steel-frame 
buildings  has  been  proposed  but  not  yet  tried.  On  con- 
struction jobs,  a  2-in.  riser  could  be  carried  up  the 
elevator  shaft  or  up  any  convenient  post  with  manifolds 
vcut  in  to  serve  flexible  hoses  supplying  forges  at  the 
several  levels.  The  derrick  or  elevator  would  be  re- 
lieved from  the  necessity  for  hoisting  fuel  and  lowering 
ashes  and  this  time-saving  for  the  hoisting  equipment 
could  be  measured  in  terms  of  more  structural  mate- 
rial handled. 

Elastic  Viscous  Deformation  Expressed 
By  an  Exponential  Formula 

Shearing  experiments  on  pitches,  asphalts  and  similar 
materials  by  P.  G.  Nutting  of  the  Bureau  of  Standards 
have  led  him  to  establishing  an  exponential  formula  includ- 
ing both  force  applied  and  time  of  action  as  factors  of  the 
resulting  deformation.  As  reported  by  him  at  the  recent 
annual  meeting  of  the  American  Society  for  Testing 
Materials,  the  formula  is, 

s  =  afF"' 
in  which  s  is  the  deformation,  t  is  the  time  during  which 
the  shearing  force  F  acts,  and  a,  n  and  m  are  constants. 
Ordinary  viscous  deformation  would  have  ?!  =  1  and  v/i 
=  1.  but  for  pitch  and  asphalt  of  various  kinds  these 
exponents  were  found  to  have  different  values.  Purely 
elastic  deformation  corresponds  to  n  =  0,  w  =  1,  and  the 
author  therefore  suggests  that  the  formula  may  prove  to 
be  so  general  in  form  as  to  be  applicable  to  most  kinds 
of  stress  =   strain  relation. 

For  a  particular  hard  stearine  pitch  the  exponents  were 
determined  as  n  =  0.56,  m  =  2.0.  The  range  found  in 
testing  various  pitches,  tars  and  asphalts  was  n  =  0.40 
to  0.91;  OT  =  0.74  to  2.0,  the  time  exponent  being  less  than 
unity  in  every  case.  A  high  value  of  vi  was  interpreted  as 
showing  a  rubbery  texture,  and  a  value  less  than  unity  a 
texture  resembling  quicksand,  the  deformation  increasing 
less  I'apidly  than  the  applied  load. 

For  determining  the  constants  of  the  formula  a  steel 
tongue  50  x  100  mm.  was  inclosi'd  in  the  material  to  be 
tested,  held  between  parallel  steel  plates  2  mm.  distant 
from  either  face  of  the  tongue,  and  the  tongue  was  pulled 
out  of  the  material  by  tht  action  of  a  weight.  With  care- 
ful control  of  temperature,  measurements  could  be  made 
to  within  one  per  cent,  and  results  could  be  duplicated 
very  closely.  

Truck  Operation  Costs  on  Grades 

Record  of  the  cost  of  operating  passenger  auto- 
mobiles of  large  capacity,  running  out  of  Los  Angeles, 
show  that  for  a  given  car  and  load,  averaged  over  long 
periods,  the  entire  cost  of  operation  over  paved  roads  on 
fairly  steep  grades  is  very  close  to  33  per  cent  more  than 
the  cost  of  operation  on  the  level.  While  the  same  holds 
true  for  other  similar  ruii.s,  records  of  the  bus  companies 
show  that  the  Bakersfield  and  San  Diego  runs  illustrate 
this  cost  relation  very  well.  The  former  involves  a 
climb  of  about  5,000  ft,  while  the  latter  is  practically 
level. 
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Colorado  Rainfall  Records  and 
Flood  Estimate 

Intense  Local  Precipitations  East  of  Mountains 
and  Succession  of  Local  Floods  Re- 
ported by  Officials 

RECORDS  of  the  Colorado  rainstorm  of  the  first  week 
.  of  June  have  been  collected  by  J.  M.  Sherier, 
meteorologist  of  the  U.  S.  Weather  Bureau  at  Denver, 
and  through  his  courtesy  are  made  available  herewith. 
On  the  map  Fig.  1  are  given  the  total  precipitations  for 
June  1-4  and  June  1-7  inclusive.  They  indicate  that 
an  extremely  heavy  rainfall  was  localized  in  the  region 
east  of  the  Continental  Divide  and,  in  fact,  east  of  the 
Front  Range.  The  total  precipitation  over  the  larger 
part  of  the  region  was  2  in.  to  a  maximum  of  11.44  in., 
the  latter  being  recorded  at  Colorado  Springs.  The 
following  discussion  of  this  rainfall  is  given  in  Mr. 
Sherier's  own  words. 


FIG.  1.     RAINFALL  MAP  OF  CENTRAL  COLORADO 

■  "While  the  precipitation  was  everywhere  heavy  near 
the  mountains,  no  very  unusual  amounts  occurred  in  the 
eastern  portion  of  the  state.  This  is  also  true  of  the 
western  slope.  The  flood  at  Pueblo  was  due  not  so  much 
to  a  heavy  general  rainfall  as  to  terrific  downpours  over 
limited  areas,  some  idea  of  the  intensity  of  which  is 
indicated  by  the  record  from  Colorado  Springs,  where 
it  appears  that  9.40  in.  of  rain  fell  between  3:30  p.m.  of 
the  3rd  and  2  a.m.  of  the  4th.  This  opinion  is  supported 
by  every  local  engineer  with  whom  the  matter  has  been 
discussed. 

"Although  such  a  rain  as  occurred  at  Colorado  Springs 
would  alone  have  caused  a  serious  flood  if  it  had 
extended  over  any  considerable  area,  the  disaster  at 
Pueblo  was  due  principally  to  a  so-called  cloudburst  at 
Swallows,  about  12  miles  west  of  Pueblo,  on  the  evening 
of  the  3rd,  of  which  there  is  no  exact  record.  The  river 
rose  rapidly  from  a  stage  of  5.6  ft.  on  the  morning  of 
the  3rd  to  a  crest  at  1  a.m.  of  the  4th  that  has  been 
fixed  by  the  state  engineer  at  24.66  ft.   After  the  pass- 


ing of  the  crest,  the  stream  fell  rapidly  and  is  reliably 
reported  to  have  been  at  a  stage  of  approximately  14  ft. 
at  4 :30  a.m. 

"Unfortunately  no  rainfall  data  has  been  received  as 
yet  from  Canyon  City.  The  highest  river  stage  reported 
from  that  place,  however,  was  9.0  ft.,  or  1  ft.  below  the 
flood  stage,  and  it  was  assumed  excessive  precipitation 
did  not  extend  so  far  westward." 

State  Engineer's  Study  of  River  Flow 

An  investigation  of  flood  phenomena  by  the  state 
engineer's  oflSce  is  still  in  progress.  On  account  of  the 
great  demand  for  information,  however,  a  preliminary 
report  has  been  made  by  R.  G.  Hosea,  deputy  state 
engineer,  to  A.  J.  McCune,  state  engineer,  which  brings 
together  essential  flood-stage  and  river-flow  data  con- 
cerning the  Arkansas  River  and  Fountain  Creek.  In 
connection  with  his  report  Mr.  Hosea  emphasizes  that 
the  flood  was  not  caused  by  the  failure  of  any  reservoir 
dam,  and  that  the  Schaeffer  reservoir  dam  failed  about 


COLORADO  RAINFALL  RECORD  FOR  JUNE  1-6,  1921 
(Daily  Precipitation  in  Inches) 


Grover 

Fry's  Ranch 

June  1        2 
0,34 

"    ZZ^.       0  66 
0,24 

;   ZZ'.     o.'oi 

0.20 

0.14 

.     0.10      

0.02 

'.     ZZ.      0^58 

;  ZZ'.  o"i4 

.     0.08       

.      T         0,10 

0.23 

0.14 

0.35 

.     0.06       

0.34 

;  ZZ'.    'o'.'ii 

'.     ZZ'.       L94 

3 
0  62 
0.67 
0.47 
1.07 
0.90 
1.56 
0.28 

T 
4.40 
1.36 
0.31 

0.09 
0.20 
2.15 
0.75 
0.40 
0.17 
1.38 
2.78 
0.10 

s'.oo 

0.65 
i'.'64 
0.'98 

0.20 

4 

1   30 
0   14 
1.88 
1.46 
0.62 

r.'i2 

T 

0.45 
0.95 
0.14 

0."l'7 
1.16 
0,45 
1.41 
1.98 
3.51 
0.34 

'2.'"2'2 
3.26 
4.40 
3,68 
2.08 
1.45 
1.06 
0.89 
0.86 
0.48 
0.55 

5 
0   16 

0  20 
0.47 
0.25 

0752 
0,45 
0.10 
0.44 
0.35 

2.'lb 

0.08 
0.59 
0.48 
0.37 

1  60 
0.52 
0,10 
0,50 
1  07 
0.83 
1.26 
1.40 
1,55 
1.12 
0.56 

o.'jii 

0.36 
0.30 

6 

T 
0.10 
0  26 

0.02 

Greeley 

Waterdale 

Fish  Hatchery. 

Grand  Lake 

0.30 
0.24 
0.20 
0.60 
0.48 

Fort  Lupton 

Boulder 

0.04 
0.71 
0.71 

0.41 

Idaho  Springs 

0.32 
0  60 

0  40 

Kassler 

0  36 
0.06 

Castle  Rock 

0.18 
0.49 

0.39 

Colorado  Springs.. 

0.42 
0.18 

Victor 

0.37 

Pueblo 

Huerfano 

0.09 
0.04 
0.20 

Cuchara  Camps 

on 

0.1.^ 

Trinidad 

T 

10  o'clock  Sunday  morning,  June  5,  while  the  peak  of  the 
flood  at  Pueblo  occurred  about  1:30  a.m.,  June  4,  more 
than  30  hr.  previously. 

The  drainage  areas  of  the  two  rivers  and  their 
principal  tributaries  are  marked  out  on  the  accompany- 
ing map,  Fig.  2,  which  forms  part  of  the  report  men- 
tioned. The  territory  shown  contributed  practically  the 
entire  amount  of  flood  water  which  passed  Pueblo,  ac- 
cording to  the  conclusions  reached.  The  following  flood 
facts  are  taken  from  the  report. 

Flood  Stages  at  Pueblo — The  flood  rise  of  the 
Arkansas  at  Pueblo  began  about  11:30  p.m.,  June  2, 
when  the  river  rose  from  a  flow  of  8,100  sec.-ft.  to 
28,500  sec.-ft.,  corresponding  to  a  gage  height  of  13.7 
at  2  a.m.,  June  3,  but  by  8  a.m.  the  water  had  receded 
to  5.5  ft.,  with  a  3,500  sec.-ft.  discharge,  and  dropped 
considerably  more  by  noon.  A  sharp  rise  began  at 
5  p.m.  raising  the  stage  6.2  ft.  to  11.2  ft.  in  little  over 
an  hour,  with  18,000  sec.-ft.  discharge,  and  after  con- 
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tihuing  slow  rise  of  the  stage  the  peak  flood  rise  began 
at  7 :40.  An  hour  later  the  stream  overflowed  the  stone 
coping  of  the  levees  (18.14  ft.),  and  quickly  flooded  the 
city.    Despite  the  increase  in  flow  area,  the  river  con- 


FIG.    2.      DRAINAGE-AREA    MAP  OF   PUKDLO   RHGIOX 

tinned  to  rise,  to  about  24.66  ft.,  or  6  ft.  over  the  side- 
walk of  the  Main  St.  Bridge.  The  water  then  receded, 
and  by  daylight,  4:.30  a.m.,  was  just  below  the  levee  top. 
A  flood  in  Fountain  Creek  also  developed  during  the 
night  of  June  3,  of  sufficient  violence  to  tear  out  nearly 
every  bridge  below  Colorado  Springs;  its  maximum 
probably  did  not  reach  Pueblo  until  the  morning  of 
June  4,  after  the  crest  of  the  Arkansas  flood  had 
passed  by. 

The  Arkansas  rose  again,  a  lesser  amount,  in  the 
afternoon  of  Sunday,  June  5,  due  to  the  flow  of  the 
discharge  of  the  Schaeffer  reservoir  failure.  The  dam, 
an  earth  structure,  gave  way  about  10:.30  a.m.,  discharg- 
ing its  entire  storage  volume  of  3,100  acre-ft.  The  gage 
height  reached  at  Pueblo  in  this  wave  is  not  recorded, 
but  it  was  far  below  the  Saturday  peak. 

Gagings  were  made  by  H.  D.  Anisley  and  G.  C.  Price, 
state  hydrographers  at  Pueblo,  in  the  morning  of  June  2 
and  the  afternoon  of  June  3,  which  gave  a  check  on  the 
discharges  corresponding  to  low  and  ordinary  flood 
stages.  Discharges  at  other  stages  were  estimated  from 
these,  and  were  checked  by  the  Chezy  formula  with 
coefficient  calculated  from  the  Kutter  formula  for  the 
sloie  of  13i  ft.  per  mile  and  roughness  factor  0.022.'). 

Mr.  Hosea  estimates  the  capacity  of  the  channel  under 
the  floor  of  Main  St.  bridge  (16.85  ft.)  with  2,300  sq.ft. 
waterway,  at  41,000  to  4.5,000  sec.-ft.  This  flow  could 
be  carried  only  if  the  stream  were  free  from  debris; 
the  floorbeams  of  the  bridge  go  down  to  14.67,  which 


stage  corresponds  normally  to  about  33,000  sec.-ft.  dis- 
charge. At  13  ft.,  allowing  some  20  in.  clearance  under 
the  floorbeams,  the  channel  is  estimated  to  have  only 
25,000  sec.-ft.  capacity.  The  peak  flow  of  the  night  of 
June  3  -4  is  estimated  at  100,000  sec.-ft.  (believed  to  be 
a  libei-al  estimate). 

The  peak  flow  of  Fountain  Creek  is  estimated  at 
50,000  sec.-ft.  (for  channel  400  ft.  wide  by  10  ft.  deep, 
slope  30  ft.  per  mile  between  Colorado  Springs  and 
Pueblo,  velocity  12  ft.  per  sec).  The  estimated  maxi- 
mum for  La  Junta  is  172,000  sec.-ft.,  corresponding 
closely  to  a  flow  of  170,000  measured  at  the  Amity  dam, 
some  30  miles  farther  downstream.  The  crest  of  the 
flood  reached  La  Junta  at  3:15  p.m.,  June  4,  134  hr. 
after  the  Pueblo  peak.  This  gives  a  figure  of  about  5 
miles  per  hour  for  the  movement  of  the  flood  wave  down- 
stream. 

The  total  quantity  of  water  discharged  through  the 
Pueblo  streets  (i.e.  outside  the  river  channel)  is 
estimated  at  20,000  acre-ft. 

Canyon  City  reports  indicate  a  maximum  flow  of  only 
4,200  sec.-ft.  at  9  a.m.,  Saturday,  June  4  (this  is  after 
the  peak  passed  Pueblo)  and  it  is  stated  that  the  storm 
did  not  extend  3  miles  west  of  Canyon  City.  In  the 
afternoon  of  June  3  there  was  a  very  heavy  storm  in  the 
drainage  area  between  Canyon  City  and  Pueblo,  and  this 
same  storm  covered  the  upper  Fountain  Creek  area,  with 
5.00  in.  fall  at  Colorado  Springs,  followed  by  4.20  in. 
more  between  2  a.m.  and  6  a.m.  of  June  4.  The  storm 
was  very  heavy  to  the  south,  and  it  was  from  the  Siloam 
and  Boggs  Flat  country  that  Pueblo  was  first  warned  of 
the  coming  of  a  flood.  The  St.  Charles  River  carried  a 
very  large  flood  but  the  Huerfano  was  not  unusually 
high.  These  facts  indicate  clearly  the  local  storm  nature 
of  the  Pueblo  flood. 

On  the  north  side  the  Teller  reservoir  stored  prac- 
tically all  the  flow  of  Turkey  Creek,  which  showed  no 
signs  of  unusually  high  water  at  its  mouth.  The 
Schaeffer  reservoir  also  held  back  the  flood  of  Beaver 
Creek  until  after  the  Pueblo  peak. 

Mr.  Hosea  makes  the  following  preliminary  estimate 
of  flood  peaks: 

Sec.  Ft.  Peak 
Stream  Discharge 

Arkansas  River  .it   Pueblo    100.000 

Fountain  Creek   at    Pueblo    50,000 

.Salt   Creek    1.000 

Chiro     -.000 

St.   Charles    10.000 

Huerfano      "-.OOu 

Apishapa     I.OOU 

Tlnipas     1.000 

Slope  measurements  are  to  be  made  to  give  a  further 
check  on  the  computed  discharges.  Extensive  damage 
done  to  irrigation  structures,  particularly  due  to  shifting 
of  the  river  channels,  is  to  be  reported  upon  later. 


Lehigh  Has  Course  in  Ship  Construction  and 
Marine  Transportation 

A  course  to  prepare  men  for  the  field  of  ship  con- 
struction, marine  transportation,  and  foreign  trade  is 
offered  by  Lehigh  University,  Bethlehem,  Pa.  In  addi- 
tion to  studies  in  engineering,  shipbuilding,  and  naval 
architecture,  the  course  includes  a  considerable  amount 
of  study  in  business  and  economics,  such  as  finance, 
accounting,  business  law,  foreign  exchange,  marine  in- 
surance, economic  geography  and  foreign  trade.  One 
of  the  requirements  fur  graduation  is  that  students 
spend  a  summer  at  sea   following  their  junior  year. 
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Piles  Driven  Through  Wharf  Roof 
90-Ft.  From  Fender 

THE  destructive  action  of  marine  borers  recently 
made  it  necessary  to  replace  with  creosoted  piles 
about  3,000  untreated  piles  in  a  wharf  at  Port  Costa, 
Cal.,  some  of  the  replacements  being  as  far  as  90  ft. 
from  the  fender  line.    This  wharf  is  built  parallel  with 


DRIVING   THROUGH    ROOF    WITH    SUSPENDED   LEADS 

the  shore  line.  The  driving  had  to  be  done  with  floating 
equipment  for  three  reasons;  (1)  the  wharf  has  a  super- 
structure upon  it,  (2)  piles  of  considerable  length  were 
required,  and  (3)  it  was  desired  to  carry  out  the  work 
without  interfering  with  the  storing  and  moving  of 
freight  on  the  wharf.  The  piles  were  driven  though 
openings  made  in  the  roof  and  in  the  floor  for  this 
purpose,  using  a  scow  piledriver  with  a  110-ft.  boom 
set  in  the  tower.  The  boom  was  used  first  to  place  the 
piles  and  then  to  support  a  hammer  and  pair  of  leads  for 
driving  them. 

Work  was  done  on  only  a  small  section  at  a  time.  A 
space  about  32  x  40  ft.  in  area  was  cleared  of  freight 
on  both  main  and  second  floors  and  roofing  and  flooring 
was  opened  up  in  this  section  to  make  way  for  the  new 
piles.  The  driver  used  has  a  tower  98  ft.  above  the 
deck  of  the  barge.  At  a  point  32  ft.  above  the  deck  it 
has  a  step  in  which  a  boom  can  be  set  when  desired. 
For  use  on  this  work  a  pair  of  15-ft.  leads  with  a 
4,400-1  b.  ham'mer  were  suspended  from  the  end  of  the 
boom,  the  hammer  being  operated  by  a  line  running 
through  a  sheave  at  the  boom  end  to  the  head  block 
and  thence  to  the  winch  drum.  The  usual  procedure  was 
to  set  about  25  piles  with  the  boom  and  then  to  suspend 
the  hammer  and  leads  from  its  end  and  begin  the  work 
of  driving.  This  process  was  repeated,  moving  such 
freight  as  was  necessary,  until  the  work  was  finished. 

Piles  55  to  85  ft.  long  were  used  and  were  driven 
to  refusal.  They  were  placed  on  8-ft.  centers  in  bents 
spaced  12  ft.  apart,  the  allowable  load  being  taken  as 
22  tons  per  pile.  For  convenience  in  shifting  to  a  new 
hold  on  the  pile  when  this  was  necessary  after  it  was 
lowered  through  the  roof,  an  8-ft.,  6  x  8-in.  timber  was 
chained  to  the  pile  as  a  crossarm  near  is  upper  end. 


^^"^r^-s^-.  -^T^Tfer^' 


J'O.SITIOX    OF'   DRIVER  WHEN   PLACING   PILES 


The  piles  were  driven  as  close  to  the  cap  as  possible 
and  after  driving  were  cut  off  on  a  slight  bevel  at  the 
exact  level  desired  and  pulled  under  the  caps  where  they 
were  wedged  tightly  into  place  and  fastened  by  drift 
bolts  driven  through  the  cap.  With  this  rig  the  rate  of 
progress  was  about  10  completed  piles  per  8  hours. 

The  contract  on  the  work  was  held  by  the  Healy- 
Tibbitts  Construction  Co.  of  San  Francisco.  Informa- 
tion from  which  the  foregoing  was  compiled  was 
supplied  by  B.  C.  Gei-wick,  engineer  for  the  contractor. 


Standard  Specifications  Helpful  to  the 
Municipal  Engineer 

From  the  p^-esidential  addresis  of  George  S.  Webster 
before  the  American  Society  for  Testing  Materials,  read 
at  Asbury  Park  on  June  21  under  the  title  "The  Influ- 
ence of  the  Work  of  the  American  Society  for  Testing 
Materials  Upon  the  Execution  of  Public  Works." 

The  adoption  of  standard  specifications  has  proved  to  be 
beneficial  to  the  consumer  in  that  it  has  enabled  him  to 
secure  a  more  uniform  and  higher  grade  of  material  at  a 
lower  cost  than  would  otherwise  be  possible.  The  stand- 
ard has  been  evolved  as  a  result  of  the  collective  work  of 
the  leading  experts  on  the  subject  and  it  is  common  ex- 
perience that  the  composite  work  of  many  experts  is  far 
more  valuable  than  that  of  a  single  expert. 

The  ability  to  obtain  materials  of  a  specified  quality  has 
reduced  the  cost  of  construction  because  in  the  use  of  the 
material  by  reason  of  the  better  knowledge  of  its  prop- 
erties, economies  can  be  effected  which  would  not  other- 
wise be  possible.  The  producer,  by  reason  of  uniform  stand- 
ards, can  operate  his  plant  unifoi-mly  in  turning  out  a  stand- 
ard product,  and  thereby  effect  economies  in  the  cost  of 
production. 

Politics  Eliminated  and  Test  Methods  Fixed 

Probably  no  consumer  of  building  materials  has  benefited 
to  a  greater  extent  as  the  result  of  the  adoption  of  stand- 
ard specifications  than  has  the  municipality.  In  the  con- 
struction of  public  works  there  arc  many  influences  which 
render  such  work  difficult,  not  the  least  of  which  is  the 
political  influence.  The  adoption  of  the  standard  specifica- 
tions of  this  society  eliminates  a  great  deal  of  undesirable 
controversies  and  undesirable  competition  and  results  in  a 
greater  efficiency  in  the  expenditure  of  public  funds.  Where 
standard  specifications  are  formulated  in  the  manner  as 
are  those  of  this  society,  all  producers  are  aware  of  the 
fact  and  can  offer  less  objection  to  the  specifications  than 
would  be  the  case  if  the  specifications,  no  matter  how 
meritorious,  were  prepared  by  the  employees  of  the  munic- 
ipality. 

As  I  review  my  experience  in  passing  upon  materials,  I 
am  impressed  by  the  fact  that  nearly  all  the  controversies 
that  occun-ed  over  materials  that  had  to  be  rejected,  re- 
lated to  the  methods  used  in  testing  the  materials.     With 
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the  establishment  of  recognized  standard  methods  these 
controveries  have  decreased  and  with  the  growing  re- 
spect for  the  specifications  used  there  has  been  less  at- 
tempt to  secure  the  acceptance  of  inferior  materials,  and 
this  has  resulted  in  a  marked  improvement  in  the  work. 

It  would  be  impossible  for  a  municipality  to  undertake 
to  carry  on  the  research  necessary  for  the  development 
of  specifications  as  is  possible  through  such  an  organiza- 
tion as  the  American  Society  for  Testing  Materials. 
Through  the  membership  of  its  employees  in  this  society 
and  on  its  committees,  the  municipality  can  have  the  ad- 
vantage of  the  experience  of  the  many  experts  serving  on 
these  committees  and  participating  in  the  general  dis- 
cussions at  the  annual  meetings.  The  inevitable  result  of 
these  meetings  is  the  broadening  and  an  ever-widening 
experience  of  those  who  attend  with  a  consequent  in- 
creased service  to  the  municipality.  It  has  been  my  prac- 
tice to  encourage  assistants  connected  with  the  work  under 
my  charge  to  become  identified  with  the  society  and  to 
participate  in  its  work. 

Rule-of-Thumb  Selection 

In  the  early  days  of  engineering  in  this  country,  mate- 
rials of  construction  were  for  the  most  part  passed  upon 
by  the  engineer  by  rule-of-thumb  methods  and  later  ex- 
perience has  shown  how  very  deceptive  such  methods  are 
as  an  indication  of  quality.  For  example,  it  was  formerly 
a  practice  to  test  the  quality  of  cement  by  placing  the 
mortar  between  two  bricks  and  the  quickness  with  which 
the  bricks  would  adhere  together  was  an  indication  of  the 
quality.  It  was  usual  years  ago  m  sewer  construction  to 
use  natural  cement  in  laying  the  bricks  and  this  quick- 
setting  material  showed  a  rather  superior  quality  in  this 
respect  to  portland  cement,  which  set  much  more  slowly. 
Sand  was  tested  by  rubbing  it  in  the  hands  to  see  whether 
it  was  dirty,  and  determining  whether  it  was  otherwise 
suitable  by  visual  methods.  Those  who  are  experienced  in 
testing  know  how  utterly  ineflicient  and  aburd  such 
methods  are. 

The  advantages  to  the  municipality  through  the  adoption 
of  the  standards  of  the  American  Society  for  Testing  Ma- 
terials may  be  briefly  stated  as  follows:  (1)  Ease  in  speci- 
fying the  quality  of  the  material  required,  (2)  ease  in  test- 
ing materials  delivered  under  the  specifications  through  the 
use  of  standard  methods,  (3)  ease  in  obtaining  standard 
products,  (4)  an  effective  means  for  minimizing  contro- 
versies over  purchases  of  materials,  and  (5)  a  feeling  of 
security  that  the  materials  used  are  satisfactory,  as  a 
result  of  the  knowledge  of  how  the  standard  specifications 
are  formulated  and  that  they  reflect  the  latest  knowledge 
and  experience. 

Mole  Hole  Drains  Without  Tiles 

Drainage  of  wet  agricultural  lands  by  means  of  mole 
holes  or  mole  drains,  as  practiced  in  England,  consists  in 
forming  drains  in  the  soil,  without  the  use  of  pipe  or 
tile,  the  process  being  limited  to  soils  in  which  the  holes 
or  drains  will  retain  their  shape.  For  making  the 
drains,  there  is  a  machine  consisting  of  a  frame  slung 
below  the  axle  of  a  pair  of  large  wagon  wheels  and 
carrying  a  steel  plate  or  colter  which  extends  down  into 
the  soil.  To  the  bottom  of  the  colter  is  attached  a 
cylindrical  steel  mandril  or  plug,  behind  which  is  a 
similar  but  slightly  larger  plub  to  compress  and  smooth 
the  walls  of  the  hole  formed  by  the  plug.  The  depth  at 
which  the  drain  is  formed  can  be  regulated  by  an 
attachment  for  raising  and  lowering  the  colter.  This 
machine  is  hauled  across  the  land  by  a  cable  and  hoist, 
the  soil  at  once  closing  in  to  fill  the  narrow  slot  cut  by 
the  colter.  A  very  similar  process  used  in  this  country 
has  the  important  advantage  of  placing  tile  in  the  hole 
by  means  of  a  carrier  following  the  colter,  so  that  the 
system  is  applicable  to  various  kinds  of  soil  (see 
Engineering  News,  March  30,  1916,  p.  G15.) 


A  New  Study  of  the  Milwaukee 
Water-Supply  Situation 

Low  Typhoid  But  High  Child  Mortality — Sewage- 
Works  Will  Reduce  Average  Load  on  Water 
Filters  But  Flood  Overflows  Menace 

AS  A  result  of  a  new  investigation  of  the  water 
l\  situation  from  the  standpoint  of  whether  filters 
are  needed  or  not,  Harrison  P.  Eddy,  consulting 
engineer,  Boston,  has  returned  a  decidedly  affirmative 
answer.  Nor  is  he  favorable  to  further  delays  in 
starting  the  design — delays  to  see  what  effect  the 
proposed  sewage-works  will  have  on  the  lake  water. 
As  nearly  a  year  will  be  required  to  perfect  the  de- 
signs, further  experimental  work  along  the  lines  of 
colloidal  chemistry  proposed  in  a  report  by  a  special 
committee  of  the  local  section  of  the  American  Chemical 
Society  can  be  carried  on  simultaneously.  If  any- 
thing of  value  is  found  which  will  modify  the  design, 
and  Mr.  Eddy  is  not  especially  optimistic,  the  plans 
can  quickly  be  modified  to  care  for  the  new  methods 
of  operation  proposed.  Following  are  Mr.  Eddy's  con- 
clusions and  a  part  of  his  discussion  of  the  need  for 
a  further  investigation  of  the  sedimentation,  filtra- 
tion and  chlorination  of  the  supply. 

Health  Indices — Vital  statistics  indicate  that  the  health 
conditions  in  Milwaukee  compare  favorably  with  those  of 
other  American  cities  where  the  health  standards  are 
reasonably  high. 

Typhoid  fever,  which  was  high  in  the  earlier  years,  has 
been  reduced  materially  by  improvements  in  the  water 
supply.  Mortality  among  young  children  is  somewhat 
higher  than  would  be  expected  if  the  city  were  provided 
with  an  absolutely  uncontaminated  water  supply.  Not- 
withstanding the  vigilance  of  the  water  department  officials 
in  protecting  the  water  supply  and  the  painstaking  work 
of  the  health  department,  both  of  which  have  had  so 
beneficial  an  effect  as  to  place  the  city  in  an  enviable  posi- 
tion with  respect  to  the  general  public  health,  there  are 
indications  that  the  quality  of  the  water  supply  is  such  as 
to  affect  somewhat  unfavorably,  although  much  less  so  than 
formerly,  the  health  of  the  city,  particularly  as  regards 
intestinal  diseases. 

The  change  of  intake,  December,  1912,  resulted  in  a 
distinct  improvement  in  the  sanitary  quality  of  the  raw 
water. 

All  Sewage  Cannot  Be  Treated 

Because  of  rapid  changes  resulting  from  wind  currents 
and  the  flushing  of  sewage  into  the  lake,  the  quality  of  the 
raw  water  is  such  that  its  purification  requires  the  utmost 
vigilance  in  order  to  prevent  infectious  matter  reaching  the 
consumers.  In  addition  to  the  pollution  derived  from  the 
sewage  of  the  city,  there  is  opportunity  for  pollution  from 
bathing  beaches,  lake  traffic  and  industrial  wastes,  these 
sources  of  pollution  being  of  relatively  minor  importance, 
although  by  no  means  to  be  neglected,  as  compared  with  the 
city's  sewage. 

"The  proposed  treatment  of  the  sewage,  aside  from  prac- 
tically eliminating  the  present  exceedingly  objectionable 
foul  condition  of  the  rivers  and  shore  waters,  will,  under 
normal  dry  weather  conditions,  materially  reduce  the 
amount  of  sewage  contamination  reaching  the  intake.  Not- 
withstanding the  excellent  results  of  sewage  treatment 
which  are  assured,  there  will  continue  to  be  bacterial  con- 
tamination of  the  waters  of  the  bay  by  the  treated  sewage, 
but  this  contamination  can  be  so  controlled  as  not  to  exceed 
that  caused  by  the  discharge  of  the  untreated  sewage  of  a 
population  of  one-tenth  that  of  the  city. 

Flood  Menace — In  times  of  substantial  rain  or  melting 
snow  untreated  sewage  will  be  discharged  from  the  inter- 
cepting sewers  into  the  rivers  and  from  the  sewage-works 
directly  into  the  lake.     The  quantity  of  such  storm  over- 
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flows  will  vary  from  small  to  great  volumes  according  to 
the  intensity  and  duration  of  the  storms,  but  in  all  cases 
the  waters  discharged  will  contain  not  only  the  filth  washed 
from  the  streets  and  other  surfaces  but  also  a  portion  of 
the  sewage  of  the  city.  The  frequency  of  such  overflows 
will  depend  upon  the  number  of  storms  causing  them.  It 
is  reasonable  to  expect  upwai'ds  of  60  occasions  per  year  or 
an  average  of  five  per  month.  Tlie  quantity  of  untreated 
sewage  so  discharged  will  vary  according  to  the  intensity 
and  duration  of  the  storms  and  the  conti'ibuting  population. 
On  the  average  in  1925  it  may  amount  to  4.4  per  cent  of  the 
entire  normal  sewage  flow  for  the  duration  of  the  storm.  At 
times  of  intense  storm  it  may  be  as  great  as  90  per  cent  or 
over,  of  the  entire  sewage  flow.  Storm  overflows  will 
frequently  be  of  short  duration,  although  on  some  occa- 
sions the  discharge  may  continue  for  many  hours. 

Filters  Needed  for  Worst  Condition 

Even  after  the  sewage-works  shall  have  been  put  in 
operation,  the  continued  though  greatly  reduced  contamina- 
tion of  the  lake  water  will  be  a  menace  to  the  sanitary 
quality  of  the  water  supply.  The  treatment  of  the  sewage 
will  assure  a  raw  water  generally  well  wdthin  the  accepted 
safe  limit  of  contamination  for  purification  in  a  thoroughly 
effective  dependable  water  purification  plant.  Nevertheless, 
the  relative  change  in  conditions  which  the  water  purifica- 
tion plant  will  be  called  upon  to  meet  apparently  will  be 
practically  as  great  although  much  less  frequent  than  before 
sewage  treatment. 

Filters  vs.  Chlorine — Chlorination  alone  has  undoubtedly 
been  of  marked  benefit  in  reducing  typhoid  fever  and  other 
intestinal  diseases  in  Milwaukee,  and  so  long  as  such 
chlorination  is  carried  on  effectively  and  uninten-uptedly 
there  should  be  no  recurrence  of  excessive  typhoid,  although 
a  few  cases  may  occur  now  and  then,  resulting  from  a  small 
amount  of  infection  escaping  the  chlorination  process.  A 
filtration  plant  built  and  operated  according  to  present 
generally  accepted  good  practice  is  more  dependable  and  a 
greater  safeguard  to  the  health  of  water  consumers  than 
chlorination  alone. 

Filtration  followed  by  chlorination  will  afford  even 
greater  protection  than  either  process  alone  and  is  fully 
justified  at  Milwaukee.  Filtration  will  give  a  clear, 
physically  attractive  water  and  one  of  relatively  uniform  ■ 
quality  for  disinfection,  thus  assuring  satisfactory  bacterial 
removal  even  with  materially  reduced  amounts  of  chlorine 
and  therefore  with  less  probability  of  objectionable  tastes 
and  odors. 

Colloidal  Chemistry  —  Notwithstanding  the  great 
advancement  which  has  been  made  during  the  past  twenty- 
five  years  in  the  purification  of  contaminated  municipal 
water  supplies,  it  is  possible  that  further  substantial 
improvements  may  be  accomplished  by  the  application  of 
the  principles  of  colloidal  chemistry.  The  more  delicate 
control  of  the  hydrongen-ion  concentration,  which  may  be 
popularly  called  acidity  of  the  water,  appears  theoretically 
to  offer  some  adantages.  Such  control,  however,  is  clearly 
in  the  experimental  stage  of  development  and  must  be  very 
thoroughly  investigated  and  tried  upon  a  relatively  large 
scale  before  its  adoption  can  be  justified.  The  promise  of 
advantage  from  application  of  the  principles  of  colloidal 
chemistry  is  sufficient  to  justify  Milwaukee  in  forthwith 
making  preliminary  laboratory  investigations,  and  if  these 
indicate  material  advantage  the  city  is  fully  warranted  in 
making  investigations  upon  a  relatively  large  scale  to 
demonstrate  the  practicability  of  the  new  methods.  If  it 
should  prove  practicable  to  utilize  the  new  methods,  it  is 
possible  that  greater  filter  eflficiency  would  result  and  that 
permissible  higher  rates  of  filtration  would  warrant  a 
material  reduction  in  the  size  of  the  filter  plant. 

What  Colloid  Study  Might  Show 

The  committee  of  chemists  was  of  the  opinion  that  the 
practical  application  of  the  principles  of  colloidal  chemisti-y 
to  the  problems  of  sedimentation  and  filtration  will  have 
an  important  influence  on  the  treatment  preparatory  to 
filtration.  To  take  advantage  of  the  hydrogen-ion  con- 
centration in  the  operation  of  filters  it  will  be  necessary  to 
control    the    chemical    treatment    in    several    steps:     (1) 


Quantity  of  alum  required  for  successful  treatment  must  be 
determined.  (2)  The  P„  value  must  be  ascertained.  (3)  The 
amount  and  kinds  of  chemicals  must  be  learned  to  produce 
the  isoelectric  point.  Since  water  varies  as  to  bacterial 
content,  organic  matter,  micro-organisms,  turbidity,  and 
temperature  as  well  as  Pn  value,  such  control  involves 
extreme  care,  particularly  as  the  variations  are  sometimes 
frequent  and  sudden. 

Five  advantages  appear  possible  from  Pg  control:  (1) 
Prevention  of  after-deposits;  (2)  elimination  of  corrosive 
action;  (3)  control  of  small  plant  and  animal  life;  (4)  pos- 
sible reduction  in  plant  size  due  to  speedier  filtration  of 
water  containing  a  floe  formed  at  the  isoelectric  plant; 
(5)  possible  increase  in  efficiency. 

If  it  be  assumed  that  all  of  the  advantages  can  be 
secured — a  very  improbable  assumption — it  does  not  appear 
likely  that  any  material  change  will  be  required  in  the 
design  of  a  plant  to  be  operated  in  this  way,  as  compared 
with  a  plant  designed  to  operate  according  to  the  older  and 
well-established  methods,  except  that  some  reduction  may 
be  possible  in  the  size  of  coagulation  basins  and  in  the 
extent  of  filter  area.  Such  other  changes  as  may  be  neces- 
sary would  appear  to  be  of  a  minor  nature,  such  as  in 
chemical  tanks,  pipe  lines  and  dosing  apparatus. 


Status  of  Federal- Aid  Roads 

OF  THE  22,030  miles  of  federal-aid  roads  which  have 
been  built  or  were  under  construction  March  1, 
1921,  more  than  two-thirds  are  earth  roads,  sand  clay, 
or  gravel,  according  to  a  recent  statement  by  the  chief 
of  the  U.  S.  Bureau  of  Public  Roads.  These  have  cost 
less  than  one-third  of  the  total  amount  expended,  as 
compared  with  nearly  50  per  cent  of  the  estimated  cost 
applied  to  4,890  miles  of  hard  surfaced  roads. 

For  the  22,030  miles  of  highway,  extending  into  every 
state,  the  total  estimated  cost  is  $361,946,868.  The  per- 
centage of  this  total  estimated  cost  which  will  be  in- 
curred for  each  type  and  the  mileage  of  each  type  based 
upon  the  records  of  plans  approved,  are  shown  herewith. 

Per  Cent 

of  Total 

Estimated 

Cost  Mileage 

Type  I,  including  earth,  sand,  clay  and  gravel 32  2  15,300 

Type  2,  including  water  bound  and  bituminous  macadam  9  0  1.530 

T>-pe  3,  including    brick,    bitummou-^    concrete,    Portland 

cement  concrete 48 . 8  4,890 

Miscellaneous 4-0  3It) 

Bridges 6.0  

100.0  22,030 

Many  times  the  question  has  been  asked  the  bureau. 
What  type  of  road  is  best?  The  answer  is  always  the 
same:  There  is  no  one  best  kind  or  type  of  road  surface. 
A  recent  statement  issued  by  the  officials  of  the  bureau 
expresses  this  thought  in  the  following  language:  "It 
is  the  policy  of  this  bureau  to  consider  the  conditions  on 
each  individual  federal-aid  project,  as  there  are  elements 
such  as  subgrade,  drainage  and  present  and  prospective 
traffic,  which  vitally  affect  the  determination  of  the 
standards  of  construction  to  be  used." 

There  have  been  occasional  attempts  to  write  into 
state  laws  or  the  governing  conditions  of  bond  issues  a 
requirement  as  to  the  type  or  kind  of  roads  to  be  con- 
structed. To  follow  such  a  course  the  bureau  believes, 
would  be  most  unfortunate.  This  principle  was  recently 
expressed  to  a  chamber  of  commerce  asking  for  informa- 
tion, in  the  following  language:  "Types  of  highways 
should  not  be  specified  by  law.  This  is  a  matter  to  be 
decided  by  the  state  highway  department  in  which 
should  be  lodged  full  authority  both  to  construct  and  to 
maintain.  Competition  between  different  types  of 
material  should  be  maintained  and  selection  made  to  fit 
traffic  requirements  in  each  case. 
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Methods  of  Checking  Erosion  of 
Farm  Lands  in  Iowa 

Brush  Dams  and  Tile  Drains  Reduce  Destructive 

Flow  After  Rains  and  Promote  Filling 

of  Gullies  by  Sediment 

AS  heavy  rainfalls  cause  extensive  gullying  of  soft 
.  surface  soils  in  rough  and  rolling  country,  means 
of  preventing  such  erosion  and  restoring  the  surface 
have  been  studied  by  the  Iowa  State  College,  with  re- 
sults as  outlined  in  the  following  abstract  of  a  report 
by  M.  H.  Hoffman,  formerly  extension  professor  of 
agricultural  engineering. 

Overfalls  or  vertical  falls  of  water  which  work  back 
thi'ough  the  land  are  the  cause  of  90  per  cent  of  the  gully- 
ing, the  remainder  occurring  where  cattle  tramp  in  the  mud 
of  overcrowded  pastures  or  where  sidehill  ditches  are 
washed  in  cultivated  land.  Some  of  these  gullies  are  40 
to  50  ft.  deep  and  of  equal  width.  Most  of  them  carry  water 
only  during  rains.  Their  annual  progress  is  from  30  to  300 
ft.,  depending  on  the  slope  and  rainfall,  but  they  stop  on 
reaching  a  point  where  the  flow  is  so  small  that  the  current 
does  not  dislodge  the  grass.  Meantime,  side  ditches  have 
developed  and  form  a  special  trouble,  for  while  land  may 
be  farmed  on  both  sides  of  the  main  ditch,  the  others  cut 
it  into  small,  irregular  pieces. 

Methods  for  Filling  Gullies 

The  loose  soil  which  is  15  to  30  ft.  deep  along  the  Mis- 
souri River  thins  out  as  it  extends  across  Iowa,  and  erosion 
is  at  its  worst  where  only  a  few  feet  of  this  soil  covers 
the  glacial  drift.  In  the  southern  section  this  soil  has 
somewhat  greater  tenacity,  but  there  is  trouble  from  erosion 
in  the  10  to  12  ft.  of  alluvial  soil  in  the  valley  land.  A 
single  rain  has  developed  a  crack  12  in.  wide,  6  ft.  deep 
and  240  ft.  long,  which  later  rains  in  the  same  season 
enlarged  to  8  ft.  in  width  and  depth  and  more  than  480 
ft.  in  length.  Approximately  1,100  cu.yd.  of  soil  were  lost 
from  this  ditch  in  one  month. 

For  filling  a  gully,  the  work  should  begin  both  at  the 
upper  end  to  check  the  overfall  and  at  the  lower  end  to 
catch  the  soil  that  comes  down.  The  former  usually  is  not 
difficult  or  expensive  if  immediate  repair  is  made  after 
rains.  A  satisfactory  method  is  to  set  posts  in  the  ditch 
about  2  ft.  from  the  overfall,  these  being  spaced  2i  to  3  ft. 
apart  and  sloped  downstream.  Straw  is  packed  on  the  bot- 
tom and  up  against  the  bank,  being  kept  in  place  by  a  layer 
of  green  brush  intertwined  between  the  posts  and  held  down 
by  crosstimbers  spiked  to  them.  The  obstruction  should  not 
be  higher  than  the  banks  as  it  would  then  turn  the  stream 
around  to  the  sides,  forming  more  overfalls.  Good  results 
have  been  obtained  by  stretching  a  wire  fence  across  the 
ditch  6  or  8  ft.  below  the  fall  and  packing  the  space  above 
it  with  bundles  of  cornstalks  set  on  end.  In  some  cases  the 
steep  fall  of  the  valley  and  hillsides  makes  it  desirable  to 
install  plank,  concrete  or  stone  chutes. 

After  checking  the  overfall,  the  ditch  is  to  be  filled  to  such 
a  level  that  it  can  be  crossed  by  teams  and  farm  implements, 
leaving  a  shallow  rounded  channel  in  order  to  prevent  new 
gulleys.  A  tile  drain  is  the  first  and  most  important  step, 
for  where  water  flows  it  is  impossible  to  get  root  growth 
established  firmly  enough  to  hold  the  soil.  In  eight  years  a 
rough  ditch  that  had  been  tiled  was  filled  from  5  to  7  ft. 
and  could  be  crossed  with  farm  implements.  The  drain 
should  be  placed  below  the  bottom  of  the  ditch,  not  alongside 
it,  and  should  follow  the  general  course  but  smoothing  out 
the  sharp  turns.  As  tiles  li  to  2  ft.  below  the  ditch  may 
be  washed  out  by  a  heavy  rain  coming  before  the  fill  has 
compacted,  it  is  advisable  to  secure  them  by  X-braces  of 
stakes  against  which  straw  is  packed  before  the  trench  is 
filled. 

After  the  drain  is  established,  low  obstructions  should 
be  built  in  the  ditch  bottom.  For  Iowa  conditions  the  most 
successful  have  been  those  from  1  to  2  ft.  high  and  spaced 


30  to  90  ft.  apart.  A  common  method  is  to  set  posts  in  the 
form  of  a  V  with  the  vertex  downstream,  straw  being  then 
packed  on  the  bottom  and  against  the  sides.  On  this  is  laid 
brush  with  butts  upstream  held  down  by  boards  nailed  to  the 
posts.  Old  woven  wire  fencing  packed  with  straw  may  be 
used  where  brush  is  not  obtainable.  The  top  of  the  ob- 
struction is  made  concave  to  keep  the  current  in  the  middle 
in  times  of  high  water.  When  a  fill  of  12  or  18  in.  is 
formed  new  obstructions  should  be  placed  half  way  between 
the  old  ones.  If  the  obstructions  are  too  high  at  first  there 
is  danger  of  undercutting  and  sidecutting  by  the  water  im- 
pounded. Planting  willows  is  not  advisable  as  they  do  not 
form  sufficient  obstruction  and  their  roots  are  likely  to  clog 
the  drain. 

Dams  of  plank,  concrete  and  stone  have  been  unsuccessful, 
the  water  usually  washing  out  one  end  and  so  getting  under- 
neath.    A  dam  would  stand  if  built  with  a  footing  several 
feet  below  the  bottom  of  the  ditch,  its  ends  well   into  the 
banks,  the  middle  considerably  lower  than  the  ends  and  with 
a  downstream  curvature  of  about  120  deg.    The  Iowa  High-  , 
way   Commission  has  a   design  for  use  where  the  culvert  » 
must  be  low  to  take  the  tile  water  but  where  erosion  will  |i 
result  unless  flood  water  is  held  back.      Surface  washing  || 
on  hillsides  has  carried  away  large  quantities  of  soil,  but  y 
except  for  the  bluff  land  along  the  rivers  it  is  a  question 
whether  the  use  of  terracing  is  advisable. 

Sink  holes  occur  in  the  extreme  northeast  part  of  Iowa. 
Usually  a  crevice  in  the  underlying  limestone  allows  earth 
to  drop  through  and  be  carried  away  by  the  underground 
stream,  until  the  surface  soil  falls  in,  forming  a  cavity 
5  to  15  ft.  deep  and  20  ft.  or  more  in  width.  There  is 
usually  a  hole  at  the  bottom  through  which  soil  disappears 
in  time  of  rain  and  in  which  livestock  is  occasionally  lost. 
If  such  sinks  are  filled  with  logs  and  brush  the  earth  keeps 
sliding  in.  Plugging  with  stone  and  concrete  stops  drain- 
age and  causes  mud  holes.  A  successful  method  is  to  cement 
a  tile  into  the  hole  in  the  rock  and  build  a  vertical  drain  of 
tile  with  loose  joints.  In  heavy  rains  the  water  first  flows 
over  the  top  of  the  tile,  leaving  the  dirt  behind,  and  as  the 
pools  lowers  the  wator  escapes  through  the  pipe  joints. 
Some  of  the  larger  drains  need  to  be  provided  with  a  man- 
hole grate,  but  many  can  be  capped  2  ft.  below  the  surface 
and  then  covered  with  soil. 


Cost  of  Canadian-Niagara  Hydro-Electric  Power 

In  an  address  before  the  Toronto  Board  of  Trade, 
visiting  the  Queenston-Chippawa  powder  development 
around  Niagara  Falls,  Sir  Adam  Beck,  the  chairman  of 
the  Hydro-Electric  Power  Commission  of  Ontario,  made 
a  statement  last  week  regarding  the  probable  cost  of 
power  in  the  new  development.  He  said  the  estimated 
cost  of  the  CViIppawa  development,  based  upon  cost  of 
labor  and  materials  in  1920  and  1921,  was  $60,000,000, 
and  the  plant  would  have  a  capacity  of  "00,000  hp. 
When  this  development  is  finished  the  total  amount  of 
the  investment  in  the  whole  "Hydro"  system  would  be 
not  less  than  $210,000,000.  The  total  electrical  energy 
purchased  and  generated  by  the  commission  is  440,000 
hp.  The  capital  cost  per  horsepower  at  the  Ontario 
Power  Co.'s  and  Electrical  Development  Co.'s  plants  at  .j 
Niagara  is  $13.5,  whereas  the  capital  cost  of  Chippawa  ■ 
power  on  the  above  basis  would  be  $125.  This  means 
$12  per  horsepower  delivered  compared  with  the  cost  of 
steam  generated  power,  which  is  between  $60  and  $70 
per  horsepower.  Sir  Adam  suggested  a  reciprocal  ar- 
rangement should  be  made  between  the  United  States 
and  Canada  under  which,  pending  the  completion  of  the 
Chippawa  canal,  Ontario  would  borrow  unused  power 
developed  in  the  American  plants  and  after  the  canal 
had  been  put  into  operation,  "Hydro"  could  turn  over 
some  of  its  Chippawa  power  to  American  users  on  short- 
term  leases,  which,  he  said,  would  ease  the  burden  on 
the  Ontario  municipalities. 
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First  Portland  Cement  Mill  in  Straits 
Settlements  American  Built 

AN  AMERICAN  equipped  cement  mill  at  Singapore 
t  is  the  first  to  produce  portland  cement  in  the 
Straits  Settlements.  It  is  known  as  the  Ho-Hong  Port- 
land Cement  Works  and  was  designed  and  constructed 
by  James  C.  Muir,  M.  Am.  Soc.  C.  E.,  who  is  engineer- 
ing representative  of  the  Robertson-Cole  Co.  and  gen- 
eral manager  of  the  works.  The  photograph  of  the  mill 
reproduced  herewith  has  been  furnished  by  C.  A.  Wil- 


AMERICAN  EQUIPPED  CEMENT  MILL  AT  SINGAPORE.   STRAITS  SETTLEMENTS 

on,  Cambridge,  Mass.,  who  has  been  traveling  in  the 

''ar  East. 
The  mill  was  built  by  coolie  labor,  under  the  direction 

'f  Mr.  Muii",  in  the  midst  of  a  swampy  jungle  with  the 

ide  overflowing  all  the  grounds  and  nine  miles  away 

rom  the  unloading  of  heavy  machinery.   It  has  an  out- 

mt  of  1,100  bbl.  per  day  and  it  is  expected  to  increase 

he  capacity  to  5,000  bbl.  to  meet  a  growing  export  de- 

nand,  according  to  Mr.  Wilson.    All  of  the  machinery 

or  the  mill,  clay  digging,  and  pulverizing  coal  for  the 

:ilns  came  from  the  United  States.    American  machin- 
,  ry  is  also  used  in  a  barrel  factory  run  in  connection 
I  ?ith  the  mill. 
I    It  is  stated  by  Mr.  Wilson  that  throughout  the  Far 

Cast  there  is  a  growing  attempt  to  supply  the  naturally 
'  irge  demands  for  cement  construction.     He  believes 

hat  American  machinery  should  be  in   great  demand. 

5oth  India  and  Ceylon  are  making  portland  cement. 


Southern  Pacific  Lays  Manganese  Rail 

The  first  shipment  of  15  per  cent  manganese  rails  on 
in  order  placed  by  the  Southern  Pacific  Railroad  for 
!,000  tons,  has  been  laid  on  the  Tehachepi  grade  in 
California.  Rail  wear  over  this  pass  has  been  very 
apid  because  a  large  portion  of  the  grade  is  on  sharp 
urves,  the  ruling  curve  of  10  per  cent  being  frequently 
ised.  Under  these  conditions  90-lb.  A.  R.  A.  standard 
•ails  on  the  inside  of  curves  have  to  be  renewed  on  an 
iverage  of  every  18  months.  The  decision  to  use  man- 
ganese rails  was  made  in  an  endeavor  to  minimize  in- 
erruptions  which  are  particularly  objectionable  on  this 
rrade  because  the  heavy  traffic  of  two  transcontinental 
ailroads  is  here  carried  on  a  single  track  line.  The 
■nanganese  rails  are  costing  about  4i  times  as  much  as 
-ommon  rail. 


Electi'olysis  Conditions  Relieved 
at  Winnipeg,  Canada 

Three-Wire  System  of  Electric  Railway  Improves 

Ground  Return — Alkaline  Soil  Another 

Cause  of  Pipe  Corrosion 

CORROSION    of    cast-iron    water    mains    by    stray 
currents    from   the    electric    railway   at    Winnipeg, 
Manitoba,  has  been  relieved  by  the  introduction  of  the 
three-wire  system  of  distribution,  as  an  improvement 
upon  the  older  two-wire  sys- 
tem of  insulated  negative  re- 
turn  feeders.    The  following 
account  of  the  local  situation 
and    development    is    summa- 
rized from  an  extended  paper 
in  the  Electric  Railway  Jour- 
nal of  March  26,  1921,  p.  584, 
by  W.  Nelson  Smith,  consult- 
ing engineer  for  the  Winni- 
peg Electric  Railway  Co.,  who 
has  designed  and  supervised 
the  carrying  out  of  the  entire 
scheme  for  reducing  the  track 
potentials    and    gradients    to 
the     prescribed     legal     limit. 
This  corrosion  has  been  the 
subject    of    long    controversy 
between  the  company  and  the 
city.    In  1915,  the  late  Prof. 
Ganz   made   a   report   to   the 
Manitoba  Public  Utilities  Commission,   recommending 
the  establishment  of  limits  of  track-potential  differences, 
with  permanent  means  of  observing  them,  an  additional 
substation  and  insulated  negative-return  feeders  on  the 
old  two-wire  system.  These  recommendations,  somewhat 
modified,  were  embodied  in  the  Manitoba  electrolysis 
act  and  were  accepted  by  the  company  in  an  agreement 
with  the  city  in  1918.    A  study  of  the  situation  by  Mr. 
Smith  showed  that  owing  to  the  heavy  cars  and  light 
rails  the  same  amount  of  copper  would  go  much  far- 
ther if  used  on  the  more  modern  three-wire  system, 
which  was  also  more  convenient  for  final  ardjustment 
in  equalizing  track  potentials.     The  three-wire  system 
had  been  applied  successfully  on  a  large  scale  at  Los 
Angeles,    Cal.,    in    1915    (after   Prof.    Ganz   had    made 
his  Winnipeg  report).     In   1918  it  wa's  in  use  also  at 
Brisbane   (Australia),  Omaha  and  Milwaukee,  besides 
being  proposed  at  Springfield,  Mass.,  Wilmington,  Del., 
and  New  Orleans. 

In  the  sectional  method  adopted  at  Winnipeg  for 
three-wire  operation,  the  alternate  sections  of  any 
double-track  or  single-track  line  are  of  opposite  polarity. 
The  general  plan  of  sectioning  is  to  set  off  three  zones 
from  each  substation  to  the  extremity  of  its  feeding 
district,  and  to  reverse  the  middle  zone.  This  arrange- 
ment offers  the  lowest  reduction  of  track  potential 
combined  with  a  tendency  of  stray  currents  in  under- 
ground cables  to  flow  continuously  toward  the  substa- 
tion, as  compared  with  any  other  system  of  sectioning. 
Mr.  Smith  states  that  after  more  than  a  year  of  oper- 
ation in  one  district  and  several  months  in  two  others 
(including  the  central  district)  there  is  no  reason  to 
revise  the  general  arrangement  of  sectioning.  Line 
failures  are  rare  and  in  extreme  emergency  everything 
can  be  paralleled  on  the  two-wire  system  if  necessary. 
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Tests  made  in  May,  1919,  in  the  first  district  (Fort 
Rouge)  showed  that  the  reduction  of  track  potentials 
between  the  substation  and  the  principal  outlying  points 
was  from  an  average  of  11  volts  under  two-wire  opera- 
tion to  3  volts  under  three-wire  operation,  a  reduction 
of  73  per  cent.  These  results  were  considered  to  war- 
rant the  extension  of  three-wire  operation  to  the 
remainder  of  the  system.  In  October,  1919,  it  was 
applied  to  the  St.  Boniface  district  and  .showed  a 
reduction  of  the  potential  from  10  volts  under  two- 
wire  ■  operation  to  4  volts  under  three-wire  operation. 
On  July  1,  1920,  three-wire  operation  was  begun  in 
the  central  district  and  the  system  has  worked  smoothly 
under  congested  conditions  of  traffic  on  the  principal 
streets.  In  this  district  the  initial  reduction  in  cable 
drainage  current  was  62i  per  cent,  which  will  be  fur- 
ther reduced  owing  to  the  reduction  of  the  area  of  the 
present   zoning   arrangement   of   this   central    district. 

Cable  Drainage — The  three-wire  system  causes  fre- 
quent reversals  of  stray  current  in  underground  cable 
sheaths  in  districts  where  traffic  is  light.  The  scheme 
of  cable  drainage  contemplates  maintaining  all  present 
drainage  connections  into  the  substations  but  when 
necessary  it  is  proposed  to  use  small  negative  boosters, 
or  "suckers,"  of  about  1-kw.  capacity,  each  with  resist- 
ances in  series,  if  needed,  to  assist  in  determining  the 
inward  direction  of  cable  drainage  current.  The  plan 
is  subject  to  the  approval  of  the  Public  Utilities  Com- 
mission. 

Alkaline  Soil  Corrosion — Deterioration  and  occasional 
destruction  of  underground  structures  of  concrete  by 
alkaline  salts  in  the  ground  water  has  been  so  wide- 
spread in  western  Canada  that  Mr.  Smith  made  an 
investigation  as  to  the  effect  of  such  solutions  upon 
cast  iron  and  lead,  with  and  without  access  of  stray 
electric  current.  The  laboratory  results  and  examina- 
tions of  pipes  in  areas  where  stray  current  does  not 
exist  indicate  that  soil  conditions  are  responsible  for 
part  of  the  pipe  corrosion  at  Winnipeg. 


Power  Transmission  by  Pulsations  in  Water 

A  new  system  of  power  transmission  which  is  being 
developed  in  England  and  which  has  been  applied  to 
the  operation  of  rock  drills,  riveting  machines  and  gears 
for  the  automatic  firing  of  airplane  guns,  consists  in 
imparting  wave  motion  or  rapid  pulsation  to  liquid  con- 
tained in  a  closed  pipe.  This  system  differs  from 
hydraulic  transmission  in  that  the  column  of  liquid 
need  have  no  continuous  flow.  The  power  generator 
is  a  multi-cyclinder  high-speed  reciprocating  pump,  the 
motor  also  having  cylinders  and  pistons  to  receive  and 
utilize  the  pul.sations.  In  the  generator  as  now  built 
a  horizontal  shaft  carries  eccentrics  with  rods  pivoted 
in  trunk  pistons  to  which  the  smaller  pump  plungers 
are  attached,  these  pumps  being  placed  horizontally  at 
I'Oth  sides  of  Ihe  shaft.  For  rock  drill  work,  there  are 
",400  to  .'?,000  pulsations  per  minute,  with  a  pressure  of 
7.'50  to  1,500  lb.  per  square  inch.  Flexible  steel  pipe  for 
carrying  the  column  of  liquid  to  the  motor  or  tool  is 
composed  of  short  sections  put  together  with  spherical 
joints.  The  cost  of  operation  by  liquid  wave  transmis- 
sion is  said  to  be  ver>'  much  lower  than  for  compressed 
air.  This  system  is  the  invention  of  George  Constan- 
tinesco,  a  Roumanian  engineer,  and  the  apparatus  is 
manufactured  by  W.  H.  Dorman  &  Co.,  engine  and  ma- 
chine builders,  of  Stafford,  England.  ' 


Time  of  Set  of  Concrete  Studied 
by  the  Flow  Table 

By  Watson  Davis 

U.  S.  Bureau  of  Standards,  Washington,  D.  C. 

Abstract  of  paper  presented  to  American  Sccictu  for  Testino 
.\tnterials,  Asbury  Park,  N.  J.,  June  -22,  1921. 

The  "time  of  set"  of  concrete  is  an  important  property  to 
uhieh  little  attention  has  been  given.  Specifications  for  the 
time  of  set  of  neat  cement,  the  principal  active  ingredient  of 
concrete,  have  beon  formulated  and  used.  Much  investiga- 
tional work  has  been  done  using  the  Vicat  and  Gillmore- 
needle  methods  of  measuring  time  of  set  of  neat  cement, 
and  the  literature  is  filled  with  reports  of  setting  time  tests 
of  neat  cements  of  "normal  consistency."  But  a  measure 
for  the  setting  qualities  of  concrete  and  mortar,  the  forms 
in  which  cement  is  used  commercially,  has  not  been 
developed  heretofore.  This  paper  presents  a  method,  which 
may  be  called  the  "flow"  method,  for  measuring  time  of  set 
or  rate  of  stiffening  of  concrete. 

Briefly,  the  method  consists  of  determining  the  time  at 
which  the  concrete  ceases  to  "flow,"  or  when  it  is  no  longer 
plastic.  This  is  accomplished  by  using  the  "flow  table,"  a 
table-like  apparatus  consisting  of  a  rigid  frame  with  a  top 
mounted  on  a  vertical  shaft  so  that  it  can  be  jolted  or 
allowed  to  drop  through  a  fixed  height  by  means  of  a 
rotated  cam.  A  mass  of  concrete,  usually  in  the  shape  of  a 
disk  or  truncated  cone,  is  placed  on  this  table  top,  jolted  a 
given  number  of  times,  and  its  increased  diameter  measured 
by  means  of  calipers.  The  diameter  after  jolting  divided 
by  the  original  diameter  and  multiplied  by  100  gives  a 
figure  which  is  a  criterion  of  "flowability"  or  consistency. 

How  Set  Is  Measured 

The  flow  test  for  consistency  of  concrete  and  the  flow  test 
for  time  of  set  of  concrete  are  intimately  connected.  In  the 
test  for  time  of  set,  the  rate  of  decrease  in  flow  is  measured 
as  follows:  A  number  of  disks  of  concrete  are  molded  and 
at  stated  time  intervals  after  mixing  are  tested  in  succes- 
sion for  flowability.  At  the  beginning  of  the  test  the  disks 
are  jolted  at  intervals  of  an  hour,  but  the  intervals  between 
joltings  are  decreased  as  the  flow  decreases.  As  the  con- 
crete stiflfcns  the  flow  decreases,  and  the  time  at  which  the 
point  of  no  flow  is  reached  is  considered  the  time  of  the 
set  of  the  concrete. 

Effect  of  Consistency  on  Set. — That  the  wetter  the  con- 
sistency the  slower  will  be  the  set  seems  to  be  a  general 
law,  so  long  as  cement,  mix,  and  aggregates  are  the  same. 
In  every  case  in  the  data  obtained  an  increase  in  initial 
flowability  of  a  given  mix  is  accompanied  by  an  increase  in 
the  time  of  set.  Except  for  the  influence  of  the  setting 
quality  of  the  cement  itself,  excess  water  producing  wetter 
concrete  is  the  most  important  factor  influencing  the  time 
of  setting  of  concrete.  The  retardation  of  set  is  most 
marked  in  the  leaner  mixes. 

Effect  of  Richness  on  Set. — A  rich  concrete  will  set 
faster  than  a  lean  concrete  provided  the  two  concretes  are 
of  the  same  consistency  or  initial  flowability  and  are  made 
of  the  same  materials.  The  effect  of  richness  on  set  is 
minimized  when  the  consistency  is  so  dry  that  only  a  small  !| 
ilecrcase  in  flowability  is  necessary  to  cause  the  concrete  to 
roach  the  point  of  no  flow  or  to  become  set. 

Effect  of  Character  of  Cement  on  Set. — The  character  of 
the  cement  is  undoubtedly  the  most  important  factor  that 
influences  the  setting  time  of  concrete.  Variation  of  gyp- 
sum content,  method  of  manufacture,  raw  materials  and 
fineness  all  affect  the  setting  properties  of  the  cement  and 
these  properties  of  the  cement  are  reflected  in  the  concrete 
in  which  the  cement  is  used. 

While  the  setting  properties  of  the  cement  determine  in 
a  large  measure  the  setting  properties  of  the  concrete,  in 
general,  the  differences  between  the  setting  times  of  con- 
cretes have  a  tendency  to  be  less  than  those  between  the 
setting  times  of  corresponding  neat  cements. 

Relation  of  Tiync  of  Set  of  Neat  Ccm^cnt  and  Concrete. — 
As  pointed  out  above,  neat  cement  sets  faster  than  the 
concrete  made  from  it.  Conditions  of  temperature,  aggre- 
gate, cement  content  and  consistency  materially  affect  the 
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setting  time  of  concrete,  and  while  the  setting  properties 
of  the  cement  as  determined  by  a  needle  test  on  a  neat  mix 
of  normal  consistency  are  reflected  in  the  concrete,  they  are 
changed  and  influenced  by  the  conditions  peculiar  to  the 
concrete.  For  these  reasons  it  is  believed  that  to  determine 
the  setting  properties  of  concrete,  tests  must  be  made  on 
the  concretes  themselves. 

Effect  of  Temperature  on  Set. — Concrete  at  "low"  tem- 
perature (35  deg  to  40  deg.)  took  over  2.5  times  as  long  to 
set  as  that  at  high  temperature  (95  deg.  to  110  deg.  F.) 
and  the  concrete  of  normal  temperature  (70  deg.  F)  set  4 
hours  before  the  cold  concrete,  and  IJ  hours  after  the  "high" 
temperature  concrete  Strength  tests  on  3  x  6-in.  cylinders 
kept  24  hours  under  the  different  temperature  conditions 
were  made  and  the  average  of  three  tests  at  24  hours  under 
each  condition  showed  that  at  high  temperature  the  strength 
was  2.5  times  normal  temperature  strength  and  at  low 
temperature  the  strength  was  one-sixth  that  at  normal 
temperature. 

Various  Conditions  of  Set 

While  it  is  possible  that  concretes  made  of  cements  of 
different  composition  and  manufacture  would  not  always 
exhibit  these  large  differences  in  set  and  strength  due  to 
temperature,  undoubtedly  the  results  presented  are  indica- 
tions of  what  may  be  expected.  In  general  the  lower  the 
temperature  the  slower  a  given  concrete  will  set,  and  the 
higher  the  temperature,  the  faster  it  will  set. 

Method  of  Measuring  Set  of  Neat  Cement. — Results 
indicate  that  the  flow  method  gives  times  of  set  that  are 
somewhat  earlier  than  those  for  initial  set  given  by  the 
Gillmore  needle.  The  tests  indicate  that  time  of  initial  set 
by  the  Vicat  needle  is  about  the  same  or  slightly  earlier 
than  the  initial  set  by  the  Gillmore  needle.  The  flow  method 
of  measuring  time  of  set  is  fundamentally  different  from  the 
Gillmore  and  Vicat  methods.  In  the  Gillmore  test  only  a 
portion  of  the  outer  surface  of  the  pat  is  tested.  The  Vicat 
test  depends  upon  the  penetration  of  a  needle  into  a  rela- 
tively small  portion  of  the  pat.  When  the  flow  time-of-set 
piece  is  jolted  on  the  flow  table,  the  entire  mass  is  affected. 

The  flow  method  could  be  used  for  routine  setting  tests  of 
cement.  Two  set  test  pieces  could  be  made  of  normal  con- 
sistency paste  and  one  tested  at  1  hour  and  the  other  at 
7  hours.  Provision  could  be  made  that  a  flow  of  105  should 
not  be  reached  when  1  hour  old  but  that  it  should  be  reached 
by  the  end  of  7  hours. 

Incidentally  it  is  believed  that  the  flow  table  is  a  better 
apparatus  for  use  in  determining  "normal  consistency"  of 
neat  cement  than  the  Vicat  apparatus. 

Nature  of  the  Flow  Changes  Occurring  During  Setting. — 
The  rate  of  the  change  in  flowability  that  takes  place 
during  the  setting  seems  to  be  influenced  by  the  consistency 
and  cement  content  of  the  mix.  When  the  mix  is  of  small 
initial  flowability  or  is  rich  in  cement  content,  a  large  part 
of  the  flow  (50  to  75  per  cent)  is  lost  in  the  first  hour  after 
mixing.  When  the  mix  is  of  wet  consistency  and  has  a  small 
cement  content,  the  decrease  in  the  first  hour  after  mixing 
is  smaller  on  a  percentage  basis,  but  during  this  first  hour 
the  rate  of  decrease  is  usually  higher  than  during  any  other 
period.  A  probable  explanation  of  these  initial  decreases 
is  that  they  are  caused  by  a  combination  of  setting  and 
absorption.  The  cement  and  aggregate  g:radually  absorb 
water  during  this  period,  thereby  doing  their  share  in 
decreasing  the  flowability. 

Tests  show  comparatively  rapid  decrease  in  flowability 
determined  at  short  intervals  (3,  5  and  10  minutes)  after 
mixing,  showing  th^t  there  is  a  stiffening  of  the  mix  due  to 
absorption  in  the  first  few  minutes  during  and  after  mixing. 
While  this  absorption  of  water  is  comparatively  more  rapid 
in  the  first  10  minutes  during  and  shortly  after  the  mixing, 
the  absorption  is  probably  not  completed  then.  Although 
diminished,  it  probably  continues  through  the  first  hour  or 
more  after  mixing,  and  combined  with  a  true  setting  action, 
causes  the  initial  decrease  referred  to  above. 

Early  Strength  as  a  Measure  of  "Final  Set." — That  flow 
time  of  set  corresponds  approximately  to  the  initial  times 
of  set  by  the  needle  methods  when  used  for  neat  cement  has 
been  shown   in   data   presented   above.     But  the   final   set 


tests  by  the  needle  methods  can  be  applied  only  to  neat 
cements,  and  even  then  are  of  no  real  use  and  require  much 
time  to  complete.  The  test  needed  is  one  that  will  tell  the 
condition  of  the  concrete  at  an  early  age  and  give  definite 
information  that  can  be  used  in  deciding  when  to  pull  forms, 
or  to  perform  some  other  operation.  A  compressive 
strength  test  at  an  early  age,  say  24  hours,  will  give  such 
information.  A  test  of  this  kind  is  suggested  as  a  substitute 
for  tests  of  final  set. 

Use  of  Flow-Set  Method. — -Probably  the  chief  use  of  this 
method  of  making  time-of-set  determinations  of  concrete 
will  be  in  investigational  work  in  concrete  to  determine  the 
effect  of  various  factors  on  set.  It  is  also  capable  of  being 
applied  practically.  This  is  showm  by  the  following 
example: 

A  floor  was  being  laid,  and  a  1:2  mortar  topping  accel- 
erated by  using  a  calcium-chloride  solution  for  gaging 
liquid  was  used  for  one  portion,  while  the  rest  was  laid 
with  mortar  gaged  with  plain  water.  Flow  set  determina- 
tions were  made  and  the  opinion  of  the  finishers  was 
obtained.  This  test  brought  out  the  fact  that  a  mortar  of 
a  flow  of  about  190  could  be  wood-floated,  while  when  it  had 
a  flow  of  about  140  it  was  in  about  the  right  condition  to 
finish  with  a  steel  trowel.  Once  these  flow  constants  were 
determined  for  the  table  and  mold  used,  preliminary  tests 
could  determine  very  closely  the  time  at  which  floating  and 
finishing  could  be  begun. 

There  is  a  certain  minimum  consistency  or  flowability  of 
concrete  that  can  be  used  for  certain  purposes,  such  as  in  a 
reinforced-concrete  building,  and  the  length  of  time  that 
the  concrete  retains  a  flowability  greater  than  the  minimum 
can  be  determined  by  the  flow  method. 

Undoubtedly  this  method  of  measuring  time  of  set  can  be 
applied  to  measuring  the  rate  of  stiffening  of  limes,  plasters, 
clays,  etc.,  and  other  plastic  materials. 

Other  Factors  Affecting  Set. — Factors  other  than  those 
already  investigated  undoubtedly  affect  the  time  of  set. 

The  kind  of  aggregate,  depending  largely  on  its  absorp- 
tive properties,  will  probably  be  found  to  influence  the 
setting.  Concretes  made  of  absorptive  clay,  slag,  and  stone 
aggregate  will  brobably  set  faster  than  similar  concrete 
made  of  non-absorptive  quartz  aggregates. 

Similarly,  the  moisture  condition  of  the  aggregate  will 
tend  to  affect  the  set  of  the  concrete.  Wet  aggregate  will 
probably  make  the  setting  relatively  slower,  while  dry 
aggregate  will  probably  accelerate  it  slightly. 

The  gradation  of  the  aggregate,  the  fineness  of  the  sand 
and  the  relative  amount  of  coarse  aggregates  may  have 
some  effect  on  set,  and  this  is  a  field  for  future  study. 
The  change  in  setting  time  caused  by  the  addition  of  differ- 
ent salts,  admixtures  and  proprietary  compounds  may  be 
determined  by  the  method  described. 

It  is  believed  that  humidity  ha«  little  effect  on  set, 
although  no  correlated  data  are  presented  on  this  factor. 
It  should  be  noted  that  the  whole  test  specimen  is  used  in 
the  flow-set  test,  and  that  for  that  reason,  surface  drying 
caused  by  low  humidity  probably  does  not  materially  affect 
the  result.  Humidity  probably  does  affect  the  results  of  the 
Gillmore  and  Vicat  methods  of  determining  the  time  of  set 
of  neat  cement  as  these  tests  are  made  on  the  surface  rather 
than  the  body  of  the  test  specimen. 

Dock  Improvements  for  Port  of  London 

With  extension  of  the  Royal  Albert  docks  already 
begun,  London  water-front  facilities  are  to  be  extended 
by  the  Port  of  London  Authority  at  an  estimated  cost 
of  over  £14,000,000  for  the  purpose  of  attracting  to 
that  port  a  portion  of  the  Transatlantic  trade  now 
handled  through  Liverpool.  A  floating  landing  stage 
1,700  ft.  in  length,  adjoining  the  Midland  Ry.  station 
at  Tilbury,  will  be  provided,  with  a  35-ft.  depth  of  water 
at  low  tide.  Additional  docks  at  Tilbury  will  provide 
600  yd.  of  quay  with  42-ft.  depth  of  water.  The  quay 
will  be  completed  equipped  with  freight-handling  ma- 
chinery and  trackage.  Extensive  dry  dock  facilities 
will  also  be  provided. 
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Bamboo  Reinforced  Concrete  Piles  for 
Bridge  Foundations 

CONCRETE  piles  reinforced  with  bamboo  rods  were 
u.sed  in  1919  by  the  Szechuan-Hankow  Ry.,  of  China, 
on  account  of  the  high  cost  of  steel.  These  piles 
were  for  the  foundations  of  65*-ft.  spans  to  replace  arch 
culverts  with  shallow  footings  which  had  been  washed 
out  by  a  flood  from  the  Han  River.  Timber  piles  were 
not  suitable  as  there  is  a  40-ft.  seasonal  variation  be- 
tween high  water  and  low  water.  The  piles  were  10  x 
10  in.,  22  ft.  long,  made  with  a  1:2:4  mix,  using  i-in. 
stone.  For  steel  reinforcing  there  were  four  bars  from 
*-in.  square  to  l-in.  diameter  (according  to  material 
available),  with  i-in.  hoops  and  wire  wrapping.  The 
following  particulars  are  taken  from  a  paper  in  the 
Journal  of  the  Association  of  Chinese  and  American 
Engineers  by  C.  J.  Carroll,  chief  engineer  of  the 
Szechuan-Hankow  Ry. : 

Three  designs  of  the  bamboo  reinforced  piles  were  made : 
(1)  four  vertical  strips  i  in.  wide,  split  from  green  bam- 
boo poles,  placed  1  in.  from  each  corner  and  bound  with 
telegraph  wire  and  i-in.  iron  hoops;  (2)  two  bamboo  strips 
lightly  wired  together  were  placed  in  each  corner  and  bound 
as  above,  the  point  and  head  of  the  pile  being  stiffened  by  a 
36-in.  length  of  old  boiler  tube;  (3)  eight  vertical  bamboo 
trips  at  the  comers  and  the  center  of  each  face  were  se- 
cured by  bamboo  square  hoops  one  foot  apart,  a  few  J-in. 
iron  hoops  and  two  36-in.  pieces  of  boiler  tube  being  used 
also.  This  last  construction  appears  to  be  the  most  satis- 
factory. The  piles  were  cast  in  nests  of  eight  forms  and 
after  four  days  were  removed  carefully  to  a  storage  yard 
where  they  remained  for  at  least  a  month. 

In  soft  blue  clay  at  the  first  bridge,  piles  with  both  steel 
and  bamboo  reinforcement  were  driven  easily,  although 
24  to  36  in.  of  hard  material  was  encountered  at  about 
18  ft.  A  1-ton  hand  pile  driver  was  used,  wnth  a  drop  of 
SK  to  5  ft.  until  the  hard  stratum  was  reached.  For  ex- 
perimental purposes  the  drop  was  then  increased  until  the 
top  of  the  pile  was  shattered.  Both  kinds  of  piles  would 
break  under  a  few  blows  of  over  10-ft.  drop,  the  break 
extending  usually  not  over  3  ft.  from  the  top. 

Bamboo  Piles  in  Soft  and  in  Stiff  Clay 

In  stiff  blue  clay  at  the  other  bridges  the  piles  were 
driven  slowly  and  with  difficulty  as  a  6J-ft.  drop  of  the  1-ton 
hammer  would  give  only  S-in.  penetration.  When  the  full 
penetration  of  20  ft.  was  reached,  the  drop  was  increased 
until  the  pile  head  was  shattered.  Piles  with  bamboo  rein- 
forcement took  the  shock  as  well  as,  if  not  better  than, 
those  Vifith  steel  reinforcement.  Care  must  be  taken  to  have 
the  bamboo  in  exact  position,  as  some  piles  failed  by  shat- 
tering of  the  concrete  where  the  reinforcement  had  been 
so  displaced  that  it  did  not  give  proper  support.  Piles 
10  X  10  in.  and  30  ft.  long  were  driven  in  an  open  caisson. 
A  driving  cap  was  used  11  x  11  in.  and  3  ft.  long,  lj»ilt  of 
Ji-in.  steel  plates  and  hoops,  with  a  3-in.  angle  acr»ss  the 
middle  so  that  the  cap  dropped  18  in.  over  the  pile.  The 
upper  end  was  packed  with  old  rope,  paper  and  sawdust,  a 
hardwood  block  extending  a  few  inches  above  the  cap  to 
take  the  hammer  blow. 

A  50  per  cent  saving  in  cost  was  effected,  the  cost  for 
material  and  labor  being  about  $28  per  pile  with  steel  rein- 
forcement and  S14  with  bamboo.  Piles  of  Oregon  pine  cost 
$14  delivered.  It  is  thought  that  for  lengths  up  to  22  ft. 
the  bamboo-reinforced  piles  are  satisfactory  for  foundation 
work,  anf*  oi  long  new  lines  of  railway  they  will  reduce 
the  trouble  and  cost  of  transporting  reinforcement.  It  is 
suggested  that  bamboo  reinforcement  concrete  may  be  used 
for  temporary  work  in  coflerdams  and  falsework  and  that 
piles  may  be  fitted  with  pipes  for  jetting,  but  caution  must 
be  exercised  in  the  design  of  beams  or  slabs,  especially  when 
subject  to  tension.  Laboratory  tests  will  probably  be  made 
at  some  of  the  technical  colleges  of  China. 


Notes  From  Foreign  Fields 

INDUSTRIAL  DEVELOPMENT 
IN  THE  HOLY  LAND 


By  a.  E.  Kornfeld 

IT  SEEMS  a  pity  to  disturb  the  tranquility  of  the 
Holy  Land.  It  is  strange  to  see  camels  and  d»nkeys 
walking  on  macadam  roads;  it  seems  out  of  place  to  A 
see  telephone  and  telegraph  wires  strung  on  the  Mount 
of  Olives,  on  Mount  Carmel,  at  Tiberias,  along  the 
Dead  Sea;  yet  this  is  what  one  encounters  daily  in 
his  journey  thi-ough  Palestine.  The  modernization  of 
the  country  is  going  on  and  will  continue. 

Agriculturally  the  country  is  being  developed  in  an 
intensive  manner.  A  number  of  industrial  plants  are 
being  built,  others  are  contemplated.  A  plant  for  box- 
ing oranges  for  the  export  market,  about  completed, 
expects  to  ship  two  million  boxes  of  oranges  in  1922. 
A  silicate  brick  plant  at  Jaffa  will  be  in  operation  by 
July,  producing  12,000,000  bricks  yearly.  As  soon  as 
the  machinery  can  be  set  up  a  large  quarry  will  be 
in  operation  near  Haifa.  The  old  King  Solomon  quar- 
ries, which  furnished  the  stones  malachite  and  lime- 
stone for  King  Solomon's  temple,  are  about  to  be 
reopened. 

It  will  be  necessary  to  build  a  large  hotel  at  Jerusalem 
to  accommodate  the  many  tourists  that  are  nightly 
turned  away  from  the  two  small  hostelries  here.  There 
are  a  large  number  of  unfinished  buildings  in  the 
city.  Some  were  abandoned  during  the  war,  others 
stopped  because  of  financial  difficulties.  A  superstition 
exists  among  the  natives  whereby  they  refuse  to  finish 
what  proved  a  failure  for  someone  else.  An  enterpris- 
ing firm  of  architects  and  builders  could  purchase  these 
unfinished  structures  at  a  low  price,  finish  them,  and 
rent  them  before  they  were  fully  completed.  Houses 
for  business  as  well  as  dwelling  purposes  are  in  great 
demand,  and  rents  are  abnormally  high. 

Harbors  will  have  to  be  built  at  Jaffa  and  Haifa. 
Streets  leading  to  the  harbors  will  have  to  be  widened. 
The  sanitary  conditions  are  bad  in  all  the  large  cities, 
and  only  fair  in  the  small  places,  owing  to  lack  of 
water  where  it  is  most  needed.  The  water  is  here, 
but  engineers  will  have  to  bring  it  to  the  places  where 
it  is  required.  Hydro-electric  plants  will  be  built  on 
the  river  Jordan,  the  river  Auja  and  in  Beersheba. 
These  plants  will  furnish  illumination  for  all  of 
Palestine  and  run  tramways  if  the  necessity  for  the 
latter  is  found. 

At  Tiberias  there  is  a  sulphur  spring  and  a  small 
hou.se,  in  which  the  Romans  bathed  2,000  years  ago.  The 
water  is  so  hot  it  has  to  be  cooled  before  one  can  get 
into  the  bath.  Medical  men  claim  that  the  curative 
powers  of  this  spring  are  wonderful  and  many  chronic 
cases  of  rheumatism  and  skin  troubles  have  been  cured. 
The  enterprising  modern  spirit  would  take  this  spring, 
build  a  bathing  pavilion  and  sanitarium,  and  create  a 
great  resort ;  it  would  prove  a  paying  investment  from 
the  day  of  its  completion.  Tiberias,  beautifully  situ- 
ated on  the  Sea  of  Galilee,  is  a  place  of  great  historical 
value  and  an  unfailing  point  of  attraction  for  the 
tourists. 

Roads  are  now  being  built  by  pioneers  ^refugees  from 
Russia)   who  are  working  for  their  homeland;  pay  is 
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to'^them  a  secondary  consideration.  I  am  told  they 
earn  about  80c'.  a  day.  They  are  extremely  happy  and 
live  for  the  most  part  in  tents  close  to  some  colony 
engaged  in  intensive  farming.  Back-to-the-land  move- 
ments are  in  evidence  all  over  Palestine  except  at 
Beersheba  and  I  am  told  a  new  colony  is  about  to  be 
organized  here. 

As  H.  T.  Cory  said  in  his  recent  report  on  the  devel- 
opment of  Palestine,  the  natural  resources  of  the  country 
are  greater  than  those  of  Southern  California,  and 
Palestine  can  support  four  million  people.  These 
statements  effectively  outline  the  work  that  is  waiting 
there.  If  Great  Britain  can  continue  to  give  the 
Zionists  military  protection  for  the  next  five  years, 
Palestine  will  become  a  prosperous  land  both  agricul- 
turally and  industrially. 

There  are  too  many  engineers  here  now,  they  tell 
me,  but  I  believe  the  ambitious  American  or  English 
engineer  who  is  willing  to  do  pioneer  work  and  await 
his  opportunity,  will  be  well  repaid  for  his  trouble. 
Engineers  with  initiative  are  needed.  Palestine  may 
seem  a  long  way  from  home  to  some  engineers — but 
mail  reaches  Palestine  in  sixteen  days  from  New  York. 
The  climate  is  ideal,  the  people  courteous,  democratic 
and  well  educated.  Most  everyone  speaks  three 
languages,  a  great  many  five.  Sir  Herbert  Samuel, 
High  Commissioner  for  Palestine,  expresses  the  opin- 
ion that  the  country  is  ripe  for  industrial  development, 
and  cordially  invites  American  co-operation  in  the  build- 
ing of  the  Holy  Land. 


Letters  to  the  Editor 


It  you  hax>e  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
apace  here.  We  ur'ge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


In  Defense  of  the  Alameda  Site  for  the 
Pacific  Coast  Naval  Base 

Sir— In  your  issues  of  Dec.  30,  1920.  p.  1258  and  June  9, 
1921,  p.  975,  there  are  editorials  attacking-  the  proposed 
construction  of  the  Alameda  Naval  Base.  You  state  in  the 
latter  editorial  regarding  the  Alameda  Site  that  "it  is  hoped 
that  in  its  revival  the  engineering  factors  will  be  more  gov- 
erning than  they  were  in  the  selection  of  the  site  by  the 
joint  congressional  committee."  You  further  intimate  that 
the  choice  of  the  Alameda  site  was  influenced  by  political 
and  not  by  engineering  factors.  It  is  to  be  regretted  that 
a  technical  publication  should  attempt  to  qualify  as  a  naval 
engineering  authority,  in  competition  with  the  experts  of 
the  Helm  and  McKean  Commissions,  and  with  Admiral  Rod- 
man, the  man  who  received  the  surrender  of  the  German 
Fleet. 

The  facts  regarding  the  selection  of  the  Alameda  Naval 
Base  are  as  follows: 

The  joint  congressional  committee  which  presented  the 
final  report  selecting  the  Alameda  Naval  Base  Site,  was 
greatly  influenced  by  the  previous  reports  of  the  Helm  Com- 
mission and  the  McKean  Board,  both  of  which,  after  thor- 
ough investigation,  had  favored  Alameda  above  all  other 
sites. 

The  Helm  Commission  was  a  committee  of  naval 
experts,  consisting  of  Rear  Admiral  James  T.  Helm,  Rear 
Admiral  H.  II.  Rousseau,  Chief  Constructor  W.  L.  Capps, 
Captain  G.  W.  McElroy  and  Commander  C.  L.  Hussey. 
The   McKean   Board   which   was   appointed   to  i^eview   the 


Helm  report,  and  which  was  even  more  emphatic  in  its 
recommendation  of  the  Alameda  site,  consisted  of  the  fol- 
lowing naval  experts:  Rear  Admiral  J.  W.  McKean,  Rear 
Admiral  C.  W.  Parks,  Chief  of  Yards  and  Docks,  and  Com- 
mander J.  C.  Hilton.  In  addition  to  the  above  reports  by 
the  engineering  and  constructing  experts  of  the  navy,  some 
of  the  highest  operating  authorities  of  the  navy,  including 
Admiral  Hugh  Rodman,  reported  to  the  congressional  com- 
mittee that  from  a  strategical  standpoint,  it  would  be  utter 
folly  to  place  a  major  naval  base  at  Mare  Island. 

The  two  naval  commissions  referred  to  were  officially  ap- 
pointed representatives  of  the  United  States  Navy,  the  only 
agency  really  qualified  to  pass  upon  a  subject  involving 
naval  matters,  either  as  regards  engineering  or  strategic 
phases.  C.  E.  HiCKOCK, 

Alameda,  Ca!.,  June  15.  City  Engineer. 

[This  journal  is  not  posing  as  a  naval  expert.  It  merely 
favors  the  opinions  of  the  naval  officers  and  engineers  who 
advocated  Mare  Island,  gentlemen  who  are  quite  as  reputable 
and  expert  as  those  who  happened  to  be  on  the  committees 
in  question. — Editor.] 


Diagram  for  Analyzing  City  Traffic  Used  by 
City  Planning  Board 

Sir — I  am  sending  you  herewith  a  copy  of  our  traffic 
diagram  used  for  analyzing  the  traffic  count  made  at  various 
street  intersections.  This  diagram  has  never  been  published, 
and  I  have  never  seen  anything  like  it.     It  was  developed 
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TR^.^FTC    DIAGRAM,   ST. 

PAUL,   CITY   PLANNING 

BO/JIP 


For  weighting  traffic  the  following  rule  applies:  i-.A.,  passengei 
automobile  ^  1  unit:  L.T.,  light  truck,  =  1  unit;  H.T.,  heavy 
truck,  =  4  units  ;  H.V.,  hor.se  vehicle,  1  horse.  =  2  units  :  H.V.. 
horse  vehicle.  2  horses,        6  units  ;  car,  street  car,  ^  7  units. 

in  this  office  and  aff'ords  a  very  comprehensive  means  of 
analyzing  the  traffic  at  a  street  intersection. 

The  traffic  counts  that  have  been  made  in  connection  with 
our  city  plan  have  been  made  by  the  graduating  classes  of 
the  high  schools.  Two  hundrecl  and  fifty  to  two  hundred 
and  eighty-five  boys  from  the  senior  classes  of  the  high 
schools  were  released  on  certain  days  to  make  this  count. 
This  enabled  us  to  make  a  simultaneous  count  on  all  streets 
surrounding  the  central  district. 

St.  Paul,  Minn.,  April  26.  George  H.  Herrold, 

City  Planning  Engineer. 
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Hints  for  the  Contractor 


Handy  Concrete  Weight  for  Derrick  Line 
Cheaper  Than  Iron  Ball 

AN  EMPTY  nail  keg  to  be 
,  used  as  a  form,  a  piece 
of   hea\y   chain    and    a   few 
buckets  of  good  wet  concrete 
_j^^^^  are   all   that   is   required   to 

i    ^       yj^^j^J      make  an  excellent  weight  for 
\  ^^^^^M     a  derrick  line  on  structural 

^^^|L  ^^^^H  work.  The  metal  ball  so 
^^^Hnm^^^^^H  generally  used  for  this  pur- 
^^^^^^^^^^^^^^1  pre-war 

less  frequently  seen  on  con- 
struction jobs  in  California 
and  the  concrete  weight,  as 
shown  in  the  accompanying  illustration,  is  taking  its 
place. 


CONCRETE   WEIGHT    FOR 
LONG  DERRICK  LINE 


Mixer  Mounted  on  Truck  Chassis 

By  Walter  B.  Cannon 

Lankei'shim,  Cal. 

THE  mixer  illustrated  has  been  built  with  the  end  in 
view  of  having  a  paver  for  maintenance  work  which 
could  make  long  jumps  at  the  speed  of  a  truck  without 
having  the  trouble  of  loading  on  a  truck.  Only  standard 
parts,  easily  obtainable,  enter  into  the  construction.  The 
main  units  were  a  building  mixer,  a  3-ton  heavj-  aviation 
truck  chassis,  and  a  power  plant  from  a  four-wheel  drive 
truck.  The  motor  and  the  chassis  had  been  condemned, 
but  the  mixer  was  new. 


The  mixer  was  set  on  the  chassis  so  that  the  drum 
rolls  just  cleared  the  frame  and  then  was  riveted  in 
place.  The  countershaft  on  the  mixer  was  not  moved, 
but  the  driven  sprocket  and  clutch  were  reversed  in 
position  to  bring  the  sprocket  next  the  bearing,  so  that 
the  driving  chain  would  come  at  the  small  part  of 
the  drum. 

On  account  of  the  increased  height  of  the  mixer,  the 
skip  could  no  longer  tip  on  a  pivot  so  a  track  was  built 
from  channel  steel  by  welding.  The  front  end  of  the 
skip  was  turned  down  to  the  ground  so  that  charging 
barrows  could  be  run  directly  under  it. 

The  front  axle  of  the  chassis  was  moved  back  as  far 
as  possible  to  shorten  the  wheel  base,  and  the  steering 
gear  connected  to  the  drawbar  which  was  hinged  in  such 
a  position  that  it  folded  up  out  of  the  way  while  the 
mixer  was  being  used.  There  was  not  enough  room  to 
get  in  the  original  steering  gear  so  one  was  made  out  of 
a  worm  and  worm  gear  from  a  grader.  As  the  gearing 
is  irreversible,  the  gear  is  removed  when  the  mixer  is 
being  moved. 

The  original  transmission  was  removed  and  one  made 
having  but  one  speed  in  each  direction,  shifted  by  one 
lever.  The  traction  can  be  operated  with  the  drum  sta- 
tionary.  The  speed  is  about  one  mile  per  hour. 

The  power  plant  was  mounted  as  a  unit  on  a  subf  rame 
across  the  chassis,  and  a  differential  used  to  give  the 
drive  parallel  with  the  chassis.  The  governor  was  set 
for  about  800.   The  magneto  was  set  with  a  fixed  spark. 

The  bonnet  was  used  with  a  partition  between  fan 
and  engine  to  keep  dust  from  the  engine.  All  controls 
are  within  easy  reach  of  the  operator  and  a  guard 
placed  so  that  he  cannot  get  his  hands  on  the  skip  track. 
The  outfit  traveled  250  miles  in  one  month. 


IMPROVn.SED  MOBILE  TOWER  OUTFIT 


Cement  Stocked  on  Wheeled  Platforms 
Moving  with  the  Mixer 

SPEED  and  ease  of  charging  cement  into  a  paving 
mixer  were  increased  by  wheeled  platforms  used  in 
place  of  the  usual  roadside  stock  piles  in  building  the 
Butte-Anaconda  concrete  road  in  1920.  As  described 
in  the  Concrete  Highway  Magazine  by  J.  M.  Hicks, 
superintendent,  Clifton,  Applegate  &  Toole,  Anaconda, 
Mont.,  contractors:  The  cement  was  shipped  in  by 
rail  and  stored  in  two  warehouses  so  located  as  to 
afford  the  most  economical  haul.  It  was  hauled  to  the 
mixer  by  motor  truck  and  unloaded  onto  two  small 
platforms  mounted  on  wheels  and  placed  on  two  sec- 
tions of  track.  Each  track  section  was  long  enough  to 
accommodate  both  cement  cars.  As  the  mixer  moved 
forward,  the  cement  cars  were  pushed  ahead  with  it, 
and  when  both  cars  were  on  the  front  section  of  track 
the  back  section  was  moved  ahead.  The  cement  plat- 
ti  1  111-  (;n  the  cars  were  4  x  8  ft.  and  were  about  2  ft. 
il  <  \i  Ihe  ground.  Each  car  held  100  sacks.  Because 
tlie  cement  was  on  a  raised  movable  platform  the  work 
of  picking  up  bags  and  emptying  them  into  the  charg- 
ing hopper  was  cut  down  to  such  an  extent  that  this 
job  was  preferred  by  the  workmen.  Before  the  plat- 
form was  put  into  service  it  was  almost  impossible  to 
keep  men  for  this  task. 
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Phipps  Highway  Bill  Goes 
to  Senate  Committee 

Large  Majority  of  Senate  Favors  Con- 
sideration   of    Principles    in    Both 
Dowell  and  Townsend  Measures 

( Washingt07i  Correspondence) 

The  Phipps  highway  bill,  with  the 
Dowell  rider,  passed  by  the  House,  has 
been  referred  to  the  Senate  committee 
on  postoffices  and  post  roads.  After 
extended  discussion,  this  action  was 
taken  rather  than  that  of  sending  the 
bill  to  conference  or  of  concurring  in 
the  House  amendment. 

When  the  bill  was  presented  to  the 
Senate  June  30,  Senator  Townsend, 
chairman  of  the  committee  on  post- 
offices  and  post  roads,  immediately 
moved  that  the  bill  and  the  amendment 
made  by  the  House  be  referred  to  his 
committee.  Senator  McKellar,  of  Ten- 
nessee, a  member  of  the  committee  who 
is  in  favor  of  the  House  bill,  moved  that 
the  Senate  concur  in  the  House  amend- 
ment. The  House  had  attached  its  bill 
— the  Dowell  measure — to  the  Phipps 
bill  which  already  had  passed  the 
Senate. 

More  Changes  Probable 

The  discussion  following  the  motions 
of  Senator  Townsend  and  of  Senator 
McKellar  soon  indicated  that  the  Sen- 
ate would  not  allow  this  legislation  to 
go  on  the  statute  books  without  having 
had  an  opportunity  to  discuso  and 
amend  it.  In  fact,  a  filibuster  was 
openly  threatened.  There  was  every 
evidence  that  the  great  majority  of 
senators  were  anxious  to  consider  both 
the  Dowell  and  the  Townsend  measures. 
In  view  of  this  sentiment.  Senator  Mc- 
Kellar withdrew  his  motion  and  the 
Senate,  without  a  roll  call,  sent  the 
House  bill  to  the  Senate  committee. 
Senator  Townsend  ir.ade  it  clear  that 
there  would  be  no  effort  to  pigeonhole 
the  House  bill  in  his  committee. 

It  is  evident  that  the  Senate  will 
insist  upon  material  changes  in  each 
of  the  bills.  Strong  objection  was 
voiced  to  any  propo.sition  which  re- 
quires a  state  to  modify  its  constitution 
and  its  laws  so  as  to  participate  in  the 
benefits  of  a  federal  appropriation.  It 
was  said  that  the  constitutions  of 
17  states  contain  a  provision  which 
forbids  the  issuing  of  interest-beai-ing 
evidences  of  indebtedness  for  the  pur- 
pose of  making  internal  improvements. 
It  was  pointed  out,  however,  that  this 
condition  would  merely  prohibit  the 
states  from  raising  the  money  by  bond 
issues  but  would  in  no  way  preclude 
the  securing  of  the  fund  by  taxation, 
which  would  require  no  change  in  the 
constitutions  of  those  states.  It  was 
(Continued  on  p.  38) 


To  Study  Timber  Strength 

At  a  meeting  of  lumber  interests, 
held  in  New  York  June  21,  a  resolu- 
tion was  adopted  i-ecommending  that 
no  revision  of  the  New  York  building 
code  provisions  respecting  timber  be 
undertaken  until  an  investigation  of 
timber  strength  has  been  carried  out. 
It  is  proposed  that  the  inquiry  shall 
include  a  study  of  prior  tests  of  tim- 
bers in  commercial  sizes,  as  made,  for 
instance,  by  the  Forest  Products  Lab- 
oratory. Tests  on  commercial  timbers 
as  delivered  in  the  metropolitan  district 
are  recommended  to  check  results. 


Bureau  of  Standards  to  Study 
Housing  Materials 

The  Calder  bill  prior  to  its  passage 
and  signature  by  the  President  on  Jur.e 
16,  as  incorporated  in  the  general  deri- 
ciency  bill,  was  changed  in  the  woi  1- 
ing  of  that  section  which  proposed  a 
separate  division  of  housing  in  the 
U.  S.  Bureau  of  Standards.  It  was 
demonstrated  to  the  satisfaction  z'^ 
Senator  Calder  that  housing  involved 
so  many  studies  that  it  would  be  im- 
practicable to  attempt  to  consolidate 
them  into  one  division.  Much  of  the 
Bureau  of  Standards'  work,  however, 
has  a  bearing  on  constructional  activi- 
ties. Better  results  will  be  accom- 
plished, it  is  believed,  by  allowing  those 
activities  to  remain  undisturbed  as  they 
are  grouped,  which  will  interfere  in  r." 
way  with  the  correlation  of  the  results 
from  each  of  the  activities.  This  will 
be  possible  under  the  provision  of  the 
appropriation  for  continuing  the  invf  ,- 
tigation  of  structural  materials  by  tiie 
application  of  the  following  provis.i, 
which  was  added  by  the  conferees  on 
the  second  deficiency  bill: 

"As  much  of  this  sum  as  is  necessary 
shall  be  used  to  collect  and  disseminate 
such  scientific,  practical  and  statistical 
information  as  may  be  procured,  show- 
ing or  tending  to  show,  approved  meth- 
ods in  building,  planning  and  construc- 
tion, standardization  and  adaptability 
of  structural  units,  including  farm 
buildings,  building  materials  and  codes, 
economy  in  the  manufacture  and  utili- 
zation of  building  materials  and  sup- 
plies, and  such  other  matters  as  may 
tend  to  encourage,  improve  and  cheapen 
construction  and  housing." 

A  special  committee  headed  by  Ira 
H.  Woolson,  of  New  York,  already  has 
made  headway  with  the  draft  of  the 
proposed  building  code.  Other  members 
of  the  committee  are  Ernest  J.  Russell, 
St.  Louis;  Rudolph  P.  Miller,  New 
York;  Joseph  R.  Worcester,  Boston; 
William  K.  Halt,  Lafayette,  Ind.;  Ed- 
win H.  Brown,  Minneapolis,  and  J.  A. 
Newlin,  Madison,  Wis. 


Engineering  Educators  Meet 
at  New  Haven 

Prof.  Burr  Advocates  Liberal  Education 

as    Basis    for    Engineering    Study 

Declares   Society   Neglects 
Fundamentals 

A  paper  by  Prof.  Wm.  H.  Burr, 
formerly  professor  of  civil  engineering 
in  Columbia  University,  pleading  for 
a  professional  ;?!--"  f,-.-.  engineering 
courses  ■  -.:<  ae:!^ri,.^  mat  the  society 
was  wasting  its  time  on  details  and 
neglecting  the  fundamental  features  of 
engineering  ed^cMon,  was  the  chief 
feature  of  '  e  twenty-ninth  annual 
meeting  o."  :  .,e  Society  for  the  Promo- 
tion of  Er  fineering  Education  at  Yale 
University,  New  Haven,  Conn.,  last 
week.  The  remainder  of  the  program 
was  of  a  quite  formal  character,  only 
the  round-table  discussions  on  the  last 
day  affording  a  session  above  the  gen- 
eral formal  level.  None  of  the  commit- 
tee reports  excited  special  attention; 
in  fact,  the  committee  work  was  crit- 
icised by  Dean  A.  S.  Evans,  of  the 
University  of  Colorado,  who  contended 
that  the  committees  were  not  given 
enough  work  and  that  their  reports, 
when  rendered,  did  not  receive  proper 
consideration. 

The  registered  attendance  was  about 
280,  representing  72  institutions.  The 
largest  attendance  at  previous  conven- 
tions was  238. 

New  Officers  Elected 

The  following  officers  were  elected 
for  the  ensuing  year:  President, 
Charles  F.  Scott,  Yale;  vice-president, 
H.  J.  Hughes,  Harvard;  E.  J.  McCaust- 
land,  U.  of  Missouri;  secretary,  F.  L. 
Bishop,  U.  of  Pittsburgh;  treasurer,  W. 
O.  Wiley,  New  York  City;  Members  of 
the  counc;;,  ^.  H.  Daggett,  U.  of  North 
Carolina,  J.  Dunlap,  U.  of  Iowa,  M. 
L.  Enger,  U.  -.f  Illinois,  J.  C.  L. 
Fish,  Leland  St^nl:ard;  F.  E.  Gieseke, 
U.  of  Texas,  Moi-ris  Tvnowles,  Pitts- 
burgh, "^-•.,  and  O.  M  _,oIand,  U.  of 
Minnesota. 

The  University  of  Illinois  was  an- 
nounced as  the  place  for  the  next  con- 
vention. 

Professor  Burr's  Paper 

Prof.  Burr's  main  contention  was 
that  the  engineering  pi-ofession  could 
never  teach  the  plane  of  law  and 
medicine,  until  engineering  education 
was  put  in  a  professional  category.  He 
explained  "professional"  to  mean  a 
series  of  technical  and  related  courses 
resting  on  a  foundation  of  liberal 
studies.  Following  high-school  prepara- 
tion a  six-year  course,  throe  with  a 
liberal  arts  and  three  with  an  engineer- 
ing content,  was  advocated.    The  pres- 
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ent  four-year  course  Prof.  Burr  charac- 
terized as  a  "college  scientific  course.'' 
He  admitted  that  it  had  served  a  neces- 
sary purpose,  but  contended  that  engi- 
neering educators  should  be  setting  for 
themselves  and  their  students  a  higher 
goal.  On  the  matter  of  time  required, 
he  argued  that  engineer  students  could 
afford  it  just  as  well  as  law  and  med- 
ical students. 

Prof.  Burr  severely  criticised  the 
Society  for  the  Promotion  of  Engineer- 
ing Education;  saying  that  it  had 
neglected  a  great  opportunity  to  raise 
engineering  education  to  a  higher 
plane  and  that  it  had  devoted  its  ener- 
gies and  its  publication  to  details, 
rather  than  to  a  consideration  of  funda- 
mentals. 

Opportunity  to  discuss  Prof.  Burr's 
paper  was  not  afforded,  the  president 
of  the  society,  Dean  M.  E.  Cooley,  hold- 
ing that  it  was  best  to  let  the  sig- 
nificance of  the  paper  sink  in  rather 
than  indulge  in  adverse  immediate  crit- 
icism. He  believed  that  the  older  men 
would  agree  with  Prof.  Burr. 

At  a  later  session,  however,  two 
speakers  did  refer  to  the  paper,  result- 
ing in  the  passage  of  a  resolution 
directing  the  officers  to  schedule  a  dis- 
cussion of  Prof.  Burr's  paper  for  next 
year's  convention.  It  developed  from 
the  informal  discussion  outside  the 
meetings  that  there  was  much  agree- 
ment with  Prof.  Burr's  main  conten- 
tion. There  were  shades  of  disagree- 
ment, of  course,  but  no  opportunity  was 
afforded  to  ascertain  the  general  view 
of  the  convention.  An  abstract  of  the 
paper  will  appear  in  next  week's  issue 
of  Engineering  Neius-Record. 

Round  Table  Discussion 
In  the  round-table  discussion  it  was 
brought  out  that  a  number  of  schools 
(Iowa  State  and  Purdue  being  men- 
tioned by  name)  are  giving  "problem 
courses"  in  which  freshmen  must  solve 
actual  engineering  problems.  The  pur- 
pose is  to  give  the  beginners  some  com- 
prehension of  what  an  engineer  actually 
docs.  At  Purdue,  next  year,  similar, 
but  more  advanced  courses  are  to  be 
given  also  to  the  three  upper  classes. 

Under  the  topic,  "Extension  Work," 
Prof.  E.  D.  Walker,  of  Pennsylvania 
State  College,  told  about  the  expansion 
next  fall  of  their  extension  work  to 
include  courses  of  collegiate  grade. 
They  are  giving  courses  of  elementary 
and  vocational  grades  now  to  7,000 
students. 

A  symposium  on  selection  and  train- 
ing of  teachers  failed  to  bring  out  any 
information   of  value. 

Among  the  excellent  papers  were 
one  by  Prof.  George  F.  Swain,  of 
Harvard,  pleading  for  the  ideal  of  men- 
tal discipline  rather  than  of  culture; 
one  by  Prof.  P.  II.  Daggett,  on 
"Student  Government  at  the  Univers- 
ity of  North  Carolina";  and  one  by 
Prof.  J.  W.  Hallock  on  "Some  Results 
of  the  Co-operative  System,"  as  ex- 
emplified by  the  experience  of  the 
University  of  Pittsburgh.  Following 
Prof.  Hallock's  paper  there  was  active 
discussion,  all   of  it  endorsing  the  co- 


Gulf  Coast  Bridge  Renewal 
Held  Up 

In  answer  to  a  bill  of  complaint  filed 
in  the  U.  S.  District  Court  at  New 
Orleans  by  the  Louisville  &  Nashville 
R.R.,  in  which  it  was  alleged  that  the 
lailroad  commission  of  Louisiana  had 
issued  an  order  some  time  ago  direct- 
ing the  company  to  commence  construc- 
tion by  June  30  of  steel  bridges  across 
the  Chief  Menteur  and  Bigolets  passes, 
the  court,  Judge  Foster  presiding,  on 
June  27  issued  a  temporary  order  to 
the  commission  and  the  attorney  gen- 
eral restraining  them  from  proceeding 
against  the  railroad  company  until  a 
final  hearing  has  been  had  in  the  mat- 
ter. The  company  declared  in  its  bill 
of  complaint  that  the  present  bridges 
are  safe  for  all  ordinary  purposes,  that 
the  authority  of  the  commission  does 
not  extend  over  navigable  streams,  and 
that  the  commission  had  no  legal  right 
to  order  the  construction  of  the  new 
bridges. 

Denver  Commercial  Association 
to  Pick  Water  Consultant 

A  committee  of  five  to  seven  Den- 
ver engineers,  appointed  by  the  Den- 
ver Civic  and  Commercial  Association, 
is  to  recommend  to  the  Denver  Water 
Commission  a  nationally  known  water- 
works consulting  engineer.  He  is  to 
study  and  report  upon  the  needs  of 
the  plant  and  wisdom  of  voting  funds. 
It  is  believed  that  such  an  examination 
would  be  a  means  of  establishing  confi- 
dence among  the  taxpayers.  Because 
of  the  negative  vote  on  a  $5,000,000 
bond  issue  recently  the  water  problem 
at  an  early  date  will  become  acute 
from  lack  of  conduit  capacity.  The 
commercial  association  wants  early 
action. 

operative  plan.  Dean  Hughes  stated 
that  they  were  much  encouraged  by 
the  first  years'  experience  with  it  at 
Harvard. 

Among  miscellaneous  announcements 
were  the  following:  That  the  secre- 
tary's office  would  henceforth  act  as 
a  clearing  house  for  finding  engineer- 
ing teachers;  that  an  association  of 
deans  and  administrative  officers  of 
engineering  colleges  had  been  formed 
during  the  convention;  and  that  the 
committee  of  institutional  delegates 
had  recommended  a  referendum  on 
raising  institutional  dues  from  $10  to 
$25. 

A  committee  on  the  licensing  of  engi- 
neers was  created  and  the  council  was 
directed  to  arrange  for  carrying  far- 
ther the  inquiry  into  engineering  edu- 
cation of  which  Dr.  C.  R.  Mann's  report 
formed   an   initial   step. 

The  hospitality  of  Yale  formed  the 
subject  of  constant  comment.  The 
arrangements  for  the  accommodation 
of  the  guests  and  for  their  entertain- 
ment left  nothing  to  be  desired.  On 
the  day  following  the  convention  the 
members  were  taken  to  New  London 
on  navy  destroyers  to  inspect  the  sub- 
marine base  and  witness  submarine 
manoevres,  as  guests  of  the  Navy. 


Engineers  to  Investigate  Point 
Bridge  at  Pittsburgh 

A  board  of  engineers  to  investigate 
the  safety  and  recommend  as  to  re- 
pair or  reconstruction  of  the  Point 
bridge  over  the  Monongahela  River  at 
t^ittsburgh  was  appointed  June  23  by 
Director  of  Public  Works  N.  F.  Brown 
The  board  consists  of  John  D.  Steven- 
son, assistant  chief  engineer,  division 
of  bridges.  Department  of  Public 
Works;  T.  J.  Wilkerson,  former  chief 
engineer  of  the  Penn  Bridge  Co.;  and 
Charles  S.  Davis,  former  chief  engi- 
neer of  the  Massillon  Bridge  Co.  and 
recentlty  designing  engineer  for  the 
40th  St.  bridge  over  the  Allegheny 
River.  The  bridge  is  forty-four  year3 
old  and  has  a  main  span  of  the  eye- 
bar  suspension  type  800  ft.  long,  with 
20-ft.  roadway.  It  was  originally  de- 
signed for  a  maximum  live  load  of 
1,600  lb.  per  lineal  foot,  but  under 
present  street-car  and  truck  traffic, 
together  with  increased  weight  due  to 
floor  reconstruction  in  the  amount  of 
about  300  lb.  per  lineal  foot,  is  con- 
siderably overloaded.  The  wrought- 
iron  eyebars  are  stressed  to  between 
13,000  and  16,000  lb.  per  square  inch 
instead  of   12,000. 

Conditions  Dangerous 
Mr.  Stevenson  reported  on  the  con- 
dition of  the  bridge  Nov.  19,  1920,  and 
again  on  Feb.  7,  1921,  giving  an  urgent 
warning  that  traffic  over  the  structure 
should  be  reduced  and  repairs  should 
be  undertaken  at  an  early  date.  He 
reported  that  failure  of  6-in.  I-beams 
of  the  floor  system  by  crushing  of 
the  web  constitute  a  particularly  seri- 
ous element  of  the  situation,  that  the 
track  rails  are  loose,  that  skid  chains 
on  heavy  trucks  crossing  the  bridge 
at  speed  produce  very  heavy  impact, 
and  that  trucks  up  to  13  tons  weight 
operate  over  the  structure;  further, 
that  street  cars  are  not  spaced  as  far 
apart  as  had  previously  been  agreed 
upon  with  the  street  railway  (150  ft.). 
As  a  present  measure  of  safety,  upon 
recommendation  of  Mr.  Stevenson  and 
Charles  M.  Reppert,  chief  engineer, 
Department  of  Public  Works,  traffic 
regulations  have  been  put  into  effect 
on  the  bridge  to  reduce  loads  and 
minimize  vibration:  Gross  weight  of 
trucks  limited  to  five  tons;  street  cars 
to  be  spaced  at  least  150  ft.;  skid 
chains  on  truck  tires  to  be  limited  to 
1-in.  projection;  speed  of  trucks  in  wet 
weather  to  be  limited  to  6  miles  per 
hour  for  trucks  of  four  tons  or  more; 
and  car  stops  at  both  ends  of  the 
bridge  to  be  made  before  the  cars  turn 
the    curves    of    the    approach. 

To  Choose  City  Planning  Expert 

The  City  Planning  Commission  of 
Cincinnati,  Ohio,  has  appointed  a  com- 
mittee to  recommend  a  city  planning 
expert.  The  committee,  which  is  to  re- 
port by  July  7,  consists  of  Frank  S. 
Krug,  city  engineer,  Charles  Meeds, 
engineer  park  board,  Irwin  Krohn,  vice- 
president  park  board,  and  Charles  S. 
Hornbcrger,  director  public  service. 
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Name  Engineer  Staff  for 
Staten  Island  Tunnel 

Proposed  Tubes  Under  New  York  Bay 

Would   Carry   Both   Freight 

and   Passengers 

Under  the  general  direction  of 
Arthur  S.  Tuttle,  chief  engineer  of  the 
Board  of  Estimate  and  Apportionment 
of  New  York  City,  an  engineering  staff 
is  being  organized  for  the  project  of 
constructing  the  railroad  tunnel  under 
New  York  Bay  between  Brooklyn  and 
Staten  Island,  on  which  work  is 
required  by  statute  to  begin  within  two 
years  from  May  12,  1921.  In  a  com- 
munication to  the  Mayor,  acting  as 
chaii-man  of  the  Board  of  Estimate, 
dated  June  28,  Mr.  Tuttle  recommended 
the  appointment  of  Col.  William  J. 
Wilgus  and  Frederick  C.  Noble  as  con- 
sulting engineers,  at  salaries  of  $10,000 
each,  and  Jesse  B.  Snow  as  tunnel 
engineer  at  a  yearly  salary  of  $12,000. 
If  these  recommended  appointments  are 
concurred  in  Mr.  Snow,  who  is  at  pres- 
ent serving  as  principal  assistant  to 
Chief  Engineer  C.  M.  Holland  on  the 
Hudson  River  vehicular  tunnels,  will 
assume  immediate  charge  of  the 
engineering  work  of  the  Staten  Island 
tunnel  project. 

Among  others  recommended  for  ap- 
pointment on  the  proposed  New  York 
Harbor  tunnel  are  Charles  B.  Drew, 
principal  assistant  engineer,  at  $7,500; 
W.  McK.  Griffin,  resident  engineer,  at 
$5,000;  and  Albert  E.  Hill,  designing 
engineer,  at  $5,000. 

In  naming  the  foregoing  candidates 
Mr.  Tuttle  explains  that  he  has  "given 
the  matter  of  selecting  a  staff  for  carry- 
ing out  this  important  project  careful 
consideration  to  the  end  that  the  best 
available  talent  may  be  secured,  having 
in  view  rigid  requirements  as  to  trunk 
line  railroad  experience  and  shield  and 
trench  tunnel  experience  in  the  Harbor 
of  New  York,  as  well  as  personal 
qualifications." 

At  a  recent  date  the  Transit  Con- 
struction commissioner  was  authorized 
to  contract  for  borings  along  two 
alternate  lines  across  the  Narrows  in 
connection  with  the  preliminary  studies 
incidental  to  the  construction  of  the 
Staten  Island  extension  of  the  City's 
rapid  transit  lines.  In  his  report  to  the 
Board  of  Estimate  on  these  projects, 
he  estimated  the  cost  of  two  tunnels  for 
passenger  traffic  at  the  southerly  cross- 
ing at  $20,000,000,  with  an  additional 
$7,000,000  for  giving  one  of  them  a 
sectional  area  large  enough  for  freight 
train  use. 

The  project  which  a  committee 
headed  by  Mr.  Tuttle  has  in  mind  would 
necessitate,  according  to  its  report,  the 
use  of  a  much  flatter  gradient  in  order 
to  adequately  handle  heavy  freight 
traffic  as  compared  with  grades  which 
would  be  suitable  for  rapid  transit  use. 
If  a  satisfactory  route  for  this  tunnel 
was  provided  it  should  be  practicable, 
the  committee  believes,  to  use  gradients 
for  the  rapid  transit  line  where  it 
crosses  the  Narrows  which  would  also 


Atlantic  and  Hudson  Waterways 
Association  Meets 

Fullest  use  of  the  New  York  State 
Barge  Canal,  as  opposed  to  the  St. 
Lawrence  waterway  project,  was 
urged  at  the  first  convention  of  the 
Great  Lakes,  Hudson  &  Atlantic  Water- 
ways Association,  held  at  Buffalo,  June 
29-30,  1921.  Following  addresses  of 
Henry  Moskowitz,  chairman  of  the  new 
association,  and  P.  H.  W.  Ross,  presi- 
dent. National  Marine  League,  the  con- 
vention was  addressed  by  Charles  L. 
Cadle,  New  York  State  superintendent 
of  public  works,  and  Frank  M.  Will- 
iams, state  engineer.  Other  speakers 
included  in  the  program  were:  S.  Wal- 
lace Dempsey,  chairman,  Committee  on 
Rivers  and  Harbors,  House  of  Repre- 
sentatives; Albert  E.  Krell,  president. 
Central  Inland  Waterways  Association; 
S.  A.  Thompson,  secretary.  National 
Rivers  and  Harbors  Congress;  Murray 
Hulbert,  commissioner  of  docks,  city  of 
New  York;  William  Hill,  president, 
New  York  State  Waterways  Associa- 
tion; John  H.  Small,  president,  National 
Rivers  and  Harbors  Congress,  and  Ed- 
ward S.  Walsh,  former  superintendent 
of  public  works  of  the  State  of  New 
York. 

The  view  was  freely  expressed  that 
freight  traffic  on  the  barge  canal  should 
be  developed  to  the  fullest  extent,  and 
that  when  the  canal  proves  itself  in- 
adequate to  handle  business  offered  it 
would  be  proper  only  then  to  give 
serious  consideration  to  the  St.  Law- 
rence waterways  project. 

permit  of  the  use  of  one  of  the  tubes  in 
this  section  for  freight  traffic  pending 
the  arrival  of  the  time  when  both  of 
these  services  reach  a  magnitude  such 
as  to  require  separation,  and  to  thereby 
very  substantially  decrease  the  amount 
which  would  otherwise  have  to  be  ex- 
pended for  the  construction  of  a  tunnel 
for  freight  use  only. 

In  order  that  the  project  may  be  put 
in  some  definite  form  before  further 
commitments  are  made,  and  assuming 
that  the  present  tenants  of  the  Staple- 
ton  piers  will  be  given  all  reasonable 
co-operation  in  securing  such  temporary 
rail  connections  as  may  be  desired,  the 
committee  recommends  that  the  presi- 
dents of  the  B.  &  O.,  Pennsylvania,  and 
the  Long  Island  railroads,  these  repre- 
senting the  railroad  interests  most 
directly  related  to  the  Stapleton  and 
Jamaica  Bay  developments,  be  re- 
quested to  confer  with  the  Commis- 
sioner of  Docks  and  a  representative  of 
the  Board  of  Estimate  for  the  purpose 
of  determining  the  practicability  of 
putting  into  effect  a  definite  plan 
whereby  the  rail  facilities  proposed  by 
the  Commissioner  of  Docks  at  Staple- 
ton,  as  well  as  the  additional  facilities 
proposed  by  the  committee,  may  be 
made  available,  and  also  as  to  the  terms 
under  which  these  railroads,  collectively 
or  separately  as  the  case  may  be,  would 
co-operate  with  the  city  with  respect  to 
the  financing  and  carrying  out  of  such  a 
project  as  may  seem  feasible. 


Concrete  Bridge  Contract  Illegal 

Franklin  County  (Ohio)  authorities 
have  ordered  construction  work  on  a 
concrete  bridge  over  the  Scioto  River 
at  Shadesville  to  be  stopped  and  new 
bids  to  be  called  for.  The  accepted  bid 
on  which  work  has  been  preceding  Was 
for  $317,000,  but  the  county  prosecutor 
found  that  the  procedure  was  irregular 
in  a  variety  of  ways.  The  commis- 
sioners continued  "the  making  of  the 
contract  a  week  or  more  after  the  bids 
were  received,"  bids  were  advertised 
for  and  received  in  irregular  manner, 
certification  of  the  necessary  funds  by 
the  county  auditor  was  not  made,  pub- 
lic inspection  of  the  official  plans  was 
not  provided  for  as  required  by  state 
law,  and  the  commissionei-s  decided  in 
advance  of  preparation  of  plans  that 
the  bridge  must  be  of  reinforced  con- 
crete. 

■  >j 

Massive  Concrete  Unjustified, 
Says  California  Commission 

To  a  published  statement  by  the 
California  State  Automobile  Associa- 
tion, seeking  to  justify  its  advocacy 
of  more  massive  and  costly  concrete 
highway  construction  by  reason  of  the 
presence  in  California  of  adobe  and 
clay  soils,  the  state  highway  commis- 
sion has  replied,  pointing  out  that  the 
motorists  overlook  the  fact  that  while 
adverse  frost  conditions  in  the  East 
are  universal,  adverse  soils  in  Cali- 
fornia are  found  on  a  relatively  small 
percentage  of  the  total  mileage.  To 
design  unduly  expensive  specifications 
for  a  larger  part  of  the  mileage  to 
meet  conditions  on  the  smaller  part  of 
such  mileage  hardly  appears  to  the 
commission  like  a  business-like  pro- 
cedure. 

"This  is  particularly  so,"  the  com- 
mission says,  "when  it  is  realized  that 
thickness  of  surface  slab  in  the  East 
has  not  prevented  failures  there  where 
highways  have  been  built  over  adverse 
soils.  In  fact  it  is  the  failure  of 
highways  in  the  East,  built  under 
heavy  slab  specifications  but  where  the 
foundation  soil  conditions  have  been 
unfavorable,  that  has  turned  the  eyes 
of  highway  engineers  away  from  the 
surface  slab  to  the  conditions  that 
exist  beneath  the  slab." 

Answering  complaints  as  to  the 
width  of  California  roads,  the  state 
highway  commission  asserts  that  the 
greater  part  of  the  mileage  of  State 
highways  is  today  amply  wide  for 
the  traffic  it  is  required  to  serve.  All 
paved  roads  are  designed  so  that  they 
can  be  widened  when  necessary  with- 
out loss  of  the  original  investment. 
Certain  trunk  roads,  it  is  admitted, 
now  need  widening,  but  the  opposition 
of  the  auto  clubs  to  the  Morris  bill, 
which  proposed  to  make  the  nominal 
increase  of  $1  a  year  in  motor  vehicle 
fees  on  the  average  passenger  car,  but 
a  very  substantia!  increase  of  such  fees 
on  trucks,  prevented  the  highway  com- 
mission from  getting  sufficient  revenue 
to  do  as  much  of  this  work  as  it  had 
hoped  to  do. 
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Highway  Bill  Goes  to  Senate 

(ro)i(i)!ii(d  from  p.  35) 
argued,  nvertheless,  that  the  latter  plan 
would  not  be  practicable,  since  to  raise 
the  necessary  amount  by  taxation 
would  call  for  such  a  large  levy  that 
the  people  would  not  vote  the  tax. 

The  discussion  in  the  Senate  brought 
out  that  there  is  considei-able  opposition 
to  any  change  in  the  existing  law.  It 
was  decla;ed  that  the  existing  law  had 
worked  out  fairly  well  and  that  it 
would  be  better  to  let  well  enough  alone 
than  to  embark  upon  a  revolutionary 
system.  The  question  also  was  raised 
as  to  whether  it  would  be  constitutional 
for  the  federal  government  to  lay  out 
a  post  road  and  then  order  the  state  to 
maintain  it.  The  federal  government, 
it  was  pointed  out,  does  not  build  post- 
offices  and  then  attempt  to  order  the 
states  to  keep  them  in  repair. 

DowELL  Principles  Discussed 
The  discussion  of  the  Phipps-Dowell 
bill  in  the  House  developed  the  fact 
that  there  is  an  overwhelming  majority 
in  that  body  which  is  insistnt  upon  the 
Dowell  principles,  including  compulsory 
maintenance.  "The  President  has 
clearly  indicated,"  said  Representative 
Robsion,  of  Kentucky,  "that  he  would 
not  approve  further  appropriations  for 
federal  aid  unless  the  state  is  made  the 
unit  in  dealing  with  the  federal  govern- 
ment instead  of  the  counties  and  unless 
the  state  would  provide  a  fund  for 
maintenance. 

"The  Townsend  plan,"  continued  Mr. 
Robsion,  "contemplates  just  a  few  in- 
terstate roads.  A  commission  in  Wash- 
ington lays  out  the  system.  This  com- 
mission will  disregard,  in  my  judgment, 
the  system  of  roads  which  has  been  laid 
out  in  each  state.  These  systems  have 
been  partly  built  and  contracts  have 
■been  let  for  other  portions.  To  cut 
down  this  system  and  destroy  it  after 
we  have  spent  five  years  and  millions 
of  dollars  in  building  it  up  would  be 
next  to  a  crime." 

The  principal  obstacle  to  federal-aid 
legislation  in  the  House  has  been  Rep- 
resentative Dunn,  of  New  York,  the 
chairman  of  the  committee  on  roads. 
In  the  course  of  the  debate  on  the 
House  bill,  he  said:  "This  is  not  a 
proper  time  to  pass  this  bill.  I  have 
been  against  it  from  the  start.  I  never 
thought  the  existing  law  was  a  square 
deal.  The  Middle  states  and  the  East- 
ern states  pay  from  two  to  four  times 
as  much  as  do  other  states.  The  bill 
should  be  a  50-50  proposition,  or  the 
amount  should  be  pro-rated  according 
to  assessed  valuation  instead  of  accord- 
ing to  area. 

"It  seems  singular  to  me  that  this 
bill  should  be  taken  up  at  this  extra 
session,  when  we  should  be  so  busy  with 
other  matters.  There  still  remains 
$150,000,000  in  the  hands  of  the  Secre- 
tary of  Agriculture  to  be  met  by  appro- 
priations of  $200,000,000  for  the  sepa- 
rate states.  In  these  times  of  financial 
stringency  $350,000,000  is  a  goodly  sum 
for  this  country  to  spend  on  roads  dur- 
ing the  next  year  or  two.    Under  pres- 


ent conditions,  the  states  have  about  as 
much  as  they  can  do  to  maintain  the 
roads  they  already  have  built." 

Texas  is  one  of  the  seventeen  states 
whose  constitution  would  have  to  be 
changed  to  meet  the  provisions  in  the 
Dowell  bill.  Representative  Rayburn, 
of  that  state,  declared  that  the  bill  is 
most  vicious.  "I  am  getting  sick  and 
tired,"  he  said,  "of  the  federal  govern- 
ment's everlastingly  sticking  its  hands 
into  the  affairs  of  my  state.  I  am 
against  any  building  up  of  more  bu- 
reaus in  Washington  to  reach  out  into 
the  states  and  tell  the  people  what  they 
shall  and  what  they  shall  not  do." 


I.  C.  C.  Issues  More  Supplemental 
Valuation  Reports 

Fifty  more  "supplemental"  tentative 
valuations  and  twenty-five  new  tenta- 
tive valuations  have  been  issued  by  the 
Interstate  Commerce  Commission.  All 
contain  reports  of  present  cost  of  con- 
demnation and  damages  in  excess  of 
"present  value"  of  lands,  as  required 
by  the  decision  in  the  Kansas  City 
Southern  case,  and  a  single  figure  as 
"final  value." 

The  first  "supplemental"  reports 
were  issued  on  four  properties,  includ- 
ing  the    Kansas    City    Southern,   April 


5,   as    reported    in   Engineering   News- 

T    /^    /-.    /-.          ^1  *   „  \Tr.\„^ii^^  v•,^^A  Record,  April  21,   1921,  p.  686.     These 

I.  C.  C.  Completes  Valuat  on  Field  ^,^^^^^^  J^^^,  propertie;  for  which  ten- 
Work  in  Eastern  District  ^^tive  valuations  already  have  been 
Engineering  field  work  of  the  East-  served  and  include,  in  addition  to  the 
ern  District,  Bureau  of  Valuation,  In-  original  tentative  reports,  a  statement 
terstate  Commerce  Commission,  has  of  the  original  and  present  costs  of  con- 
been  completed,  including  43,000  miles  demnation  and  damages  of  lands  in  ex- 
of  steam  railroads,  with  a  total  track  cess  of  "present  value"  and  also  the 
mileage  of  82,590  mile  and  50,000  miles  statement  of  a  single  sum  as  "final 
of  telegraph  lines.  The  district  com-  value."  Most  of  the  properties  now 
prises  the  States  of  Maine,  New  Hamp-  reported  upon  are  small,  but  included  in 
shire,   Vermont,   Massachusetts,   Rhode  the  supplemental  reports  are  the  Elgin, 


Island,  Connecticut,  New  York,  New 
Jersey,  Pennsylvania,  Delaware,  Mary- 
land, District  of  Columbia,  West  Vir- 
ginia, Vii-ginia,  and  North  Carolina. 
With  allowance  for  the  time  during 
which  forces  were  not  maintained  dur- 


Joliet  &  Eastern  Ry.  Co.,  the  Norfolk 
Southern  R.R.  Co.,  the  Georgia  South- 
ern &  Florida  Ry.  Co. 

Texas  Midland  Case 
A  supplemental  report  is  also  issued 


ing  the  war  years  of  1917  and  1918,  the  covering  the  Texas  Midland  R.R.  This 
work  was  accomplished  by  twelve  full  ^^g  j-^g  f^^^^  property  on  which  a  ten- 
roadway  field  parties  in  a  net  time  of  tative  valuation  was  reported  including 
five  years.  ^  single  sum  as  "final  value."  At  that 
The  field  party  work  was  begun  on  ^.jj^g^  however,  previous  to  the  Supreme 
Feb.   2G,   1914,  and  completed   on  June  ^^^^.^    decision     in     the     Kansas     City 


30,  1921.  The  district  field  organization 
included  twelve  roadway  parties,  but 
this  force  was  not  maintained  during 
the  war  years  of  1917  and  1918,  due  to 
the  fact  that  the  Bureau  released  over 
600  engineers  for  military  and  naval 
service,  of  which  the  Eastern  District 
contributed  a  due  proportion.  The 
record  shows  that  the  work  was  in 
progress  about  seven  years,  but  after 


Southern  case,  present  cost  of  condem- 
nation and  damages  of  lands  was  not 
included.  This  item  is  now  included 
as  $268,734  and  "final  value"  is  now 
reported  as  $3,096,851.  According  to 
a  previous  computation  of  final  value 
by  Director  Prouty,  of  the  Bureau  of 
Valuation,  using  his  formula  of  value, 
the  final  figure  for  the  Texas  Midland 
was  $3,323,038.     As  in  the  case  of  all 


making    due    allowance    for    vacancies  ^^  ^j^^  reports  now  issued,  no  statement 

which  existed  during  the  war,  and  the  j^^  included  defining  the  method  used  in 

lesser  number  of  parties  in  use  during  ^j.^jving  at  final  figures  of  value, 

the     organization     and     demobilization  rpj^g    twenty-five    tentative    valuation 

periods,  it  appears  that  the  field  party  j.g  g^ts  now  issued  are  the  first  original 

work  in  the  Eastern  District  was  com-  tentative    valuations    to    include    single 


pletcd  in  five  years.  This  estimate  is 
based  upon  an  average  of  twelve  full 
roadway  field  parties. 

The  field  work  having  been  com- 
pleted, the  Eastern  District  is  now  con- 
centrating all  of  its  engineering  force 
on  the  preparation  of  the  reports  show- 
ing the  cost  of  reproduction  new  and 
cost  of  reproduction  less  depreciation. 


sums  as  "final  value"  and  a  separate 
statement  of  the  cost  of  condemnation 
and  damages  in  acquiring  carrier  lands. 
While  no  statement  is  included  of 
methods  employed  in  arriving  at  the 
single  sums  named  as  final  value,  in  all 
cases  the  method  used  to  determine  ex- 
cess cost  of  acquiring  land  is  stated  as 
the  same  as  used  in  the  case  of  the 
Kansas  City  Southern,  which  was  in- 
cluded among  the  four  properties  on 
which  "supplemental"  reports  were  is- 


Abolish  Delaware  Toll  Bridges 

Two   more   bridges   across   the   Dela 

ware    River,    connecting    Pennsylvania  sued  April  5.  1921.    Most  of  the  twenty^ 

and    New   Jersey,    were    purchased    by  five  properties  on   which    original   ten- 

the       special       interstate      commission  tative   valuations    are   now   served   are 

charged    with    abolishing    toll    bridges  small.     However,  the  Central  of  Geor- 

across  this   stream   at   its  last  session,  gia  Ry.  Co.  is  included  in  the  reports,  and 

Orders  were  issued  to  the  engineers  of  the  "final  value"  of  all  of  the  property 

the  commission  to  make  a  survey  of  the  that  it  uses  and  o\vns  for  purposes  of 

eleven  remaining  toll  bridges  and  furn-  transportation  is  reported  as  $79fiB3,- 

ish  estimates  of  the  cost.  523  and  owned  but  not  used,  $64,231,034. 
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Road  Tax  Receipts  in  Britain 

The  taxes  collected  from  mechanically 
propelled  vehicles  up  to  May  31,  to 
contribute  toward  road  maintenance, 
are: 

Number  of  Tax 

Vehicle  Licenses  Receipts 

Private    cars 226.000  £3.570.000 

Motor    cycles 370.000  760.000 

Invalid    vehicles....         240  60 

Commercial    cars  ...  120.000  2,400.000 

Road   locomotives...      2,900  5S,000 

Motor  plows,  etc 10.160  2,54ii 

Motor  tractors 1.400  19.000 

Motor    hackneys....    96.500  1.53ii.0iiii 

Tramcars    15,200  II.41M1 

Of  the  total  receipts  of  £8,750,000, 
England  and  Wales  contributed  £7,922,- 
650,  Scotland  £811,250,  and  Ireland  £16,- 
100.  It  was  not  found  possible  to  begin 
collection  in  Ireland  until  toward  the 
end  of  the  period  under  review. 


Engineering  Societies 


The  Engineers'  Association  of  Fair- 
field County,  Conn.,  at  its  fifth  annual 
dinner,  June  2.  was  addressed  by  Nelson 
P.  Lewis,  formerly  chief  engineer  Board 
of  Estimate  and  Apportionment,  New 
York,  on  "Scientific  City  Planning." 
The  other  speakers  were  F.  B.  Bartram, 
president,  Stamford  (Conn.)  Chamber 
of  Commerce,  on  "Stamford's  Future 
Possibilities  in  Industries,"  and  Rev. 
A.  G.  Walton  on  "Engineers  as  Influen- 
tial Citizens." 


Personal  Notes 


L.  K.  S  H  E  R  M  A  N,  vice-president 
of  the  Edmund  T.  Perkins  Engineering 
Co.  prior  to  the  death  of  Edmund  T. 
Perkins  who  was  president  of  the  com- 
pany, has  been  made  its  chief  enginer. 

John  J.  Swan,  formerly  with 
the  Prest-0-Lite  Co.,  Indianapolis,  Ind., 
has  become  associated  with  the  Engi- 
neering Business  E.xchange,  New  York. 
He  was  graduated  from  Cornell  in  1897 
and  was,  for  a  time,  associate  editor 
of  Engineering  Ne^vs.  He  later  held 
executive  positions  with  industrial  com- 
panies among  which  were  the  Ingersoll- 
Rand  Co.,  the  Longmead  Iron  Co.,  the 
Chicago  Pneumatic  Tool  Co.,  Keller 
Mfg.  Co.,  and  the  American  Arms 
Corp.  During  the  war  he  was  a  mem- 
ber of  the  committee  in  the  adjutant- 
general's  oflSce  in  charge  of  the  classifi- 
cation of  the  personnel  of  the  army  and 
was  commissioned  a  lieutenant-colonel. 

Eugene  E.  Haskell  has  re- 
tired as  dean  of  civil  engineering,  Cor- 
nell University.  Dean  Haskell  is  a 
graduate  of  Cornell  University,  C.  E. 
in  1879  and  M.C.E.  in  1890,  and  was 
at  the  head  of  the  college  of  civil  en- 
gineering since  1906.  Prior  to  this  date 
he  was  in  government  service  in  the 
Mississippi'  River  Commission  work 
and  in  the  U.  S.  Coast  and  Geodetic 
Survey,  during  which  time  he  invented 


the  Haskell  current  meter.  From  1893 
to  1906  he  was  engaged  in  reorganizing 
and  directing  the  U.  S.  Hydrographic 
Survey  of  the  Great  Lakes  Basin. 
During  his  connection  with  Cornell  he 
was  appointed  by  President  Roosevelt 
as  one  of  the  three  members  of  the 
American  Section  of  the  International 
Water  Ways  Commission.  In  1915  he 
was  appointed  by  the  Dominion  of 
Canada  as  one  of  the  engineers  of  the 
Montreal  Water  Levels  Commission. 
He  is  also  a  member  of  the  board  of 
consulting  engineers  of  the  New  York 
State  Barge  Canal.  Dean  Haskell, 
during  his  sabbatic  leave  this  year,  was 
succeeded  by  Prof.  Fred  A.  Barnes, 
C.E.,  M.C.E.,  Cornell,  '97. 

Albert  J.  Mantica,  formerly 
designing  engineer  with  the  Compania 
General  de  Construcoes,  Lisbon,  Portu- 
gal, agents  of  the  Truscon  Steel  Co., 
Youngstovm,  Ohio,  is  now  sales  engi- 
neer with  the  Truscon  Steel  Co. 

Erwin  Dames,  with  Benham  & 
Mullergren,  consulting  engineers,  Kan- 
sas City,  Mo.,  has  been  made  resident 
engineer  for  the  firm  at  Duncan,  Okla., 
where  pavement  and  water-works  im- 
provements costing  about  $1,000,000 
will  be  installed. 

M.  C.  Welborn,  division  engi- 
neer with  the  Texas  State  Highway 
Department,  has  resigned  to  become 
city  engineer  of  Paris,  Tex. 

P.  S.  Gardiner,  Eastmen- 
Gardiner  &  Co.,  Laurel,  Miss.,  who  has 
been  vice-president  of  the  Southern 
Pine  Association,  New  Orleans,  for  five 
years,  has  been  elected  president,  suc- 
ceeding A.  L.  Clark,  Dallas,  Tex.,  re- 
signed. Mr.  Clark  continues  as  director 
representing    Florida. 

W.  J.  King  of  Oswego,  Kan.,  has 
resigned  as  county  engineer,  Labette 
County  and  has  taken  a  position  as  en- 
gineer for  M.  E.  Gillioz,  Monett,  Mo. 

Arthur  J.  Turner,  for  the 
past  two  years  chief  engineer  for  the 
Columbia  Basin  survey  commission  of 
the  State  of  Washington,  resigned  that 
oflice  June  1  to  become  superintendent 
of  construction  on  the  Skagit  River 
power  project  being  carried  out  by  the 
City  of  Seattle.  C.  F.  Uhden,  chief 
engineer  of  the  Skagit  project,  and  Mr. 
Turner  held  the  same  relative  positions 
for  the  Washington  Water  Power  Co. 
during  the  construction  of  the  Long 
Lake  dam  and  power  plant  and  they 
have  gathered  together  on  the  Skagit 
project  a  considerable  number  of  the 
same  staflT  that  worked  together  at  Long 
Lake. 

Ivan  E.  Goodner  succeeds  A. 
J.  Turner  as  chief  engineer  of  the 
Columbia  Basin  project.  Mr.  Goodner 
has  been  office  engineer  for  the  Colum- 
bia Basin  Commission  since  its  organi- 
zation. 

A  L  M  I  R  A  L  L  &  C  o.,  I  n  c,  construct- 
ing engineers,  announce  that  E.  W.  Ver- 
ity, Jr.,  has  been  appointed  construction 
manager    with    headquarters    at    New 


Yoi-k,  and  that  Carl  H.  Sanborn  has 
been  appointed  New  England  represen- 
tative with  headquarters  at  Boston, 
Mass. 

C.  E.  Da  vies  has  been  appointed 
managing  editor  of  the  American  So- 
ciety of  Mechanical  Engineers'  publica- 
tion Mechanical  Engineering  to  succeed 
the  late  L.  G.  French.  He  was  grad- 
uated from  Rensselaer  Polytechnic  In- 
stitute with  the  degree  of  M.E.  and 
then,  for  several  years,  specialized  in 
industrial  management  work.  He  has 
been  an  associate  editor  on  the  society's 
journal  since  March,  1920. 


Obituary 


John  F.  Wallace,  consulting 
engineer.  New  York,  past-president  of 
the  American  Society  of  Civil  Engi- 
neers, chairman  of  the  Chicago  Railway 
Terminal  Commission,  chairman  of 
the  board,  Westinghouse,  Church,  Kerr 
&  Co.,  New  York,  and  formerly  chief 
engineer  of  the  Panama  Canal  Commis- 
sion, died  in  Washington,  D.  C,  July  3. 
Next  week's  issue  will  contain  a  more 
extended  statement  of  Mr.  Wallace's 
activities  in  the  engineering  fiield. 

S.  T.  Morse,  consulting  engineer, 
and  formerly  city  engineer  of  Carlin- 
ville.  111.,  was  killed  in  an  automobile 
accident  on  June  3. 

Daniel  W.  Maker,  engineer  and 
contractor,  secretary  of  the  Marquette 
Construction  Co.,  Chicago,  died  June  20. 


Business  Notes 


The  Brown  Hoisting  Ma- 
chinery Co.,  Cleveland,  Ohio,  has 
opened  an  office  in  New  Orleans,  La., 
with  Charles  H.  White  as  manager. 

Leslie  H.  Allen,  f  onnerly 
with  Fred  T.  Ley  &  Co.,  contractors, 
Springfield,  Mass.,  as  sales  manager  of 
the  New  England  territory,  has  been 
appointed  assistant  manager  of  the 
Cement  Products  Bureau  of  the  Port- 
land Cement  Association. 

The  Link-Belt  Co.,  Chicago, 
III.,  has  acquired  all  of  the  capital 
stock  of  the  H.  W.  Caldwell  &  Son  Co.; 
Frank  C.  Caldwell  has  been  elected  a 
director  of  the  Link-Belt  Co. 

A.  E.  Schroder  has  been  ap- 
pointed branch  manager  of  the  Toledo, 
Ohio,  office  of  the  Truscon  Steel  Co.,  to 
succeed  B.  E.  Bowhis,  who  has  been 
made  a  special  representative  of  the 
cash  sales  department  at  the  Youngs- 
town,  Ohio,  office. 

John  A.  Conboy  Co.,  a  new 
sales  organization  handling  contractor's 
railroad,  mine  and  industrial  machin- 
ery and  equipment,  have  opened  offices 
in  Philadelphia,  Pa. 
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Civil  Suit  Filed  Again  .  Cement 
Manufacturers  A'   ociation 

A  complaint  in  ea  .;>>  has  been  filed 
in  the  Federa'  Court  for  the  Southern 
District  of  Hew  York  by  Col.  William 
Hay\vard,  Unit::'  "  ---«  Att.-^r.^y.  ask- 
ing for  th^  uissoiunon  of  the  Cement 
Manufacturers  Protective  Association, 
the  nineteen  members  of  which  in  the 
Northeast  are  said  to  manufacture 
approximately  90  per  cent  of  the 
cement  produced  in  this  ten-itory.  The 
civil  suit  supplements  criminal  indict- 
ments returne<l  March  1  charging  viola- 
tion of  the  Sherman  Anti-Trust  Law 
against  116  cement  manufacturer  de- 
fendants. The  criminal  indictment  was 
an  outgrowth  of  the  investigations 
made  by  the  Lockwood  joint  legislative 
committee  on  housing. 

In  addition  to  the  nineteen  firms,  four 
individuals  who  are  officers  of  the 
Cement  Manufacturers  Protective  Asso- 
ciation are  named  in  the  civil  suit.  The 
defendant  officers  are  E.  T.  Alker, 
president;  C.  Raymond  Hulsart,  vice- 
president;  Miss  M.  B.  Phalen,  secre- 
tary, and  Marion  S.  Ackerman, 
treasurer. 

The  civil  suit  is  the  first  brought  in 
the  name  of  Attomey-General  Daugh- 
erty  to  test  the  legality  of  the  open- 
price  associations  whose  members  are 
alleged  by  the  government  to  fix 
future  prices  unlawfully  under  the 
guise  of  discussing  current  prices,  the 
latter  being  permitted  by  law. 

The  government,  in  the  complaint, 
prays  the  court  perpetually  to  enjoin 
the  defendants  from  continuing  the 
alleged  combination  and  conspiracy. 
The  defendants  are  given  twenty  days 
from  date  of  service  of  the  complaint  in 
which  to  file  an  answer. 

The  cement  manufacturers  named  in 
the  complaint  are  the  Atlas,  Allentown, 
Alpha,  Bath,  Copley,  Dexter,  Edison, 
Giant,  Glenns  Falls,  Hercules,  Knicker- 
bocker, Lawrence,  Lehigh,  Nazareth, 
Penn-AUen,  Pennsylvania,  Phoenix,  Vul- 
canite, and  the  Security  Cement  &  Lime 
Co. 

The  Cement  Manufacturers  Protec- 
tive Association  is  an  unincorporated 
body  which  was  organized  at  the 
Engineers  Club  in  New  York  City,  Jan. 

6,  1916.       

Lumber  From  Northwest  Goiny; 

to  Atlantic  Coast 
During  the  first  quarter  of  1921.  42,- 
.500,000  ft.  b.m.  of  lumber  was  shipped 
from  the  Pacific  Northwest  to  the 
Atlantic  Coast,  as  against  1,200,000  ft. 
b.m.  for  the  corresponding  quarter  of 
1920.  Shipments  to  Europe  dropped 
from  24,000,000  ft.  b.m.  to  16,.300,000  ft. 
b.m.  The  east  coast  of  South  America 
got  600,000  ft.  b.m.  in  1921  and  none 
in  1920.  The  figures  were  compiled  by 
the  Pacific  Lumber  Inspection  Bureau 
at  Seattle. 


Contracts  Let  for  First  Six  Months  of  1921 
Have  Total  Value  of  $579,249,777 

This  Year's  Contracts  Exceed  Those  of  1920  in  Street  and  Road, 
and  Public  Works  Construction 


The  total  value  of  all  contracts  let 
during  the  first  six  months  of  1921,  as 
reported  in  Engineering  News-Record, 
is  $579,249,777.  No  residential  build- 
ing is  included  in  these  figures,  nor 
housing,  except  that  classified  as  in- 
dustrial, and  apartments.  Although 
this  figure  represents  but  60  per  cent  of 
the  total  value  of  contracts  let  during 
the  corresponding  period  of  1920,  1921 
has  exceeded  1920  in  public  works  con- 
struction and  street  and  highway  build- 
ing. One  of  the  most  remarkable  facts 
to  be  noted  in  connection  with  an  analy- 
sis of  contracts  let  is  the  tremendous 
activity  in  street  and  highway  work  for 
the  first  six  months  of  1921.  The  total 
value  of  contracts  let  in  this  class  of 


the  two  years  approximately  on  a 
parity. 

In  public  works  constructon  the 
value  of  contracts  let  during  1921  is 
more  than  40  per  cent  in  excess  of  the 
value  of  1920  contracts,  the  respective 
figures  being:  1921,  $33,500,000;  and 
1920,  $23,000,000. 

Attention  is  also  called  to  the  steadi- 
ness of  the  contract  values  for  the 
months  of  1921  as  compared  to  1920. 
It  is  seen  that  June,  1921,  returned  the 
greatest  contract  value  of  the  six 
months'  period,  whereas  during  1920 
April  was  the  big  month,  with  June  the 
smallest. 

The  greatest  disparity  in  the  two 
years  in  the  value  of  contracts  let  is 


CONTR.\CTS  LKT  FOR  FIRST 

SIX  MONTHS  OF  192 

) 

January 

February 

March 

April 

May 

June 

Total 

1,143.777 

2,171,725 

2,213.262 

2.719,021 

1,381,555 

1.460,501 

11,089,941 

1,863.840 

622,874 

1,283,227 

4.123,907 

2,314,874 

2,348,517 

12.557.239 

.       2,021,553 

2.137,393 

2,238,661 

5.586.877 

5,363,709 

3.185,682 

20.533.875 

.      12,203,970 

21,334,013 

26,220,957 

33.340.330 

30,257,872 

31,441.154 

154.796.306 

1,541,576 

786,943 

3,151,151 

415,512 

403,705 

604.585 

6.903.472 

.      56.041.047 
.     87,095,987 

63,262,290 
52,200,466 

48.861,832 
47,541,078 

65,879.005 
90.776,835 

39,661,869 
70,946,738 

40,453,500 
31,271,042 

379,832,146 

Federal  Gov't.... 

4,980,945 

2,282,373 

1,483,605 

4,124.269 

1,167,045 

2,625,739; 

16,663,976 

.MLHeellaneous. . .  . 

8,256,071 

3,466,519 

15,129,378 

9,602.630 

14.373,320 

1.319,441 

52,147,359 

Totals 

..  175,148.766 

148.264.596  148.123.151  216,568,385  155,870,787  114.710.151  968.685.857 

CO.N-TR.\CTS  LET  FOR  FIRST  SIX  MOXTHS  OF   192 

January 

February 

March 

.\pril 

May 

June 

Total 

519,028 

2,927.307 

2,028,055 

3,342,150 

4,943,562 

3.494,584 

15,254,686 

Sewers   

3.146.948 

2,445,075 

2,852,131 

3,817.401 

2,162,460 

BridRes 

.       3.030.477 

885,529 

1,443.050 

1,987,808 

1,642,894 

2,417,632 

11,407,400 

..     11.597,810 

12.049,344 

25,880,109 

31,025,312 

35,064,031 

55,772,257 

1.266,346 

305,740 

1,625,690 

580.039 

2,631,799 

1,240,398 

7,550.012 

.  .      12,881.968 

4,737.850 

15,032.130 

9,346,586 

7,799,584 

5,111,307 

..     17,455.673 

31,902,608 

55,520.231 

51,547,900 

48,442,';7I 

56.576,768 

262,545.651 

Fed.  Govt 

2,071,141 

1.574,927 

3,590.517 

1.185,403 

1,809,588 

4.158,430 

14.391,106 

Mi.scellaneous. . . . 

2.358,975 

1.728.441 

4,231.823 

2,732.799 

4,408,142 

5,005,398 

21,455,579 

Totals  , 


54.328.367    56.555.821  113.213,845  105.657.398  108.904.531  140.578.814   579,249.777 


construction  is  in  excess  of  $172,000,- 
000,  or  $18,000,000  more  than  for  the 
corresponding  period  of  1920.  In  com- 
paring these  figures — those  of  1920  and 
those  of  1921 — no  account  is  taken  of 
the  decreased  cost  of  construction  that 
has  occurred  within  the  past  year  owing 
to  a  decline  in  material  and  other  costs. 
Were  that  differential  applied,  the  total 
value  of  the  1921  contracts  would  be  in 
the  neighborhood  of  $700,000,000. 

Another  notable  feature  of  the  ac- 
companying tables  is  the  fact  that  dur- 
ing June,  1921,  the  total  value  of  con- 
tracts let  exceeded  the  value  of  con- 
tiacts  let  in  June,  1920,  by  about 
$26,000,000,  the  respective  figures  being 
1921,  $140,578,814,  and  1920,  $114,710,- 
161. 

It  may  also  be  noted  that,  excluding 
industrial  construction  from  the  total 
figures  for  the  two  years,  the  1921 
contract  value  is  ai)proximately  80 
per  cent  of  the  1920  contract  value, 
again  taking  no  account  of  the  de- 
creased cost  of  construction  which  if  in- 
cluded would  put  the  contract  values  of 


seen  to  be  in  industrial  work.  So  far 
this  year  industrial  work  has  been  ex- 
tremely quiet,  the  total  value  of  con- 
tracts being  approximately  $56,000,000 
as  compared  to  $314,000,000  during 
1920. 

Due  to  the  fact  that  Engineering 
Ncjvu-Record  is  receiving  news  daily  of 
many  projects  which  are  either  in  the 
proposed  stage  or  upon  which  bids  will 
soon  be  received,  it  is  quite  likely  that 
both  public  works  construction  and 
street  and  road  work  will  continue  very 
active  in  the  coming  months. 


West  Coast  Lumber  Production 

For  the  week  ended  June  18,  113 
mills  in  western  Oregon  and  western 
Washington  reported  a  production  to 
the  West  Coast  Lumbermen's  Associa- 
tion of  59,000,000  ft.bm.,  which  is  29 
per  cent  below  normal.  New  business 
totaled  03,000,000  ft.bm.  and  shipmente 
60,000,000  ft.bm.  In  the  cargo  trade 
domestic  orders  totaled  5,000,000  ft.bm. 
and  export  shioments  7,000,000  ft.bm. 
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Number  Idle  Freight  Cars 
Declines 

The  number  of  surplus  or  idle  freight 
rs  on  the  railroads  of  the  country 
ntinue  to  decline  according  to  re- 
rts  just  received  from  the  carriers 
the  car  service  division  of  the 
nerican  Railway  Association.  These 
ow  that  on  June  23  there  were  377,- 
0  cars  in  excess  of  current  freight 
juii'ements  or  a  reduction  of  3,896 
rs  compared  with  the  total  on  June  15. 
Surplus  box  cars  totaled  140,627  or 
decrease  of  3,308  in  approximately  a 
ek  while  surplus  coal  cars  numbered 
3,982.  The  latter  figure  is  an  in- 
■ase  of  approximately  4,500  over  that 
■eady  reported  for  June  15  but  this 
due  principally  to  a  correction  that 
d  to  be  made  in  the  earlier  figures 
suiting  from  a  mistake  made  by  one 
the  large  carriers  in  its  report. 
Reports  also  showed  an  increased 
mand  for  other  classes  of  freight 
•s.  From  June  15  to  June  23,  sur- 
is  automobile  and  furniture  cars 
ilined  approximately  460,  flat  cars 
!  and  stock  cars  1,140. 


Average  Price  of  Brick  Declines 
$1  During  May 

As  an  indication  of  the  price  trend, 
the  average  price  of  brick  per  thousand 
fell  from  $16.11  for  the  May  1  price  to 
$15.14  for  that  of  June  1,  says  the  June 
digest  of  the  Common  Brick  Manufac- 
turers Association.  This  composite 
price  is  not  the  actual  price  in  any 
market,  but  is  the  average  taken  from 
the  reports  of  97  plants.  There  were 
fewer  plants  closed  by  sixteen  than 
were  closed  when  the  previous  month's 
report  was  compiled.  The  lowest  plant 
price  quoted  in  the  June  digest  is  $10 
per  thousand  for  the  Southeastern 
states. 

Pennsvlvania  Months  Ahead  of 
1920  in  Road  Building 

The  Pennsylvania  State  Highway 
Department  so  far  in  1921  has  finished 
forty-six  road  constniction  projects, 
involving  a  total  of  169  miles.  Up 
until  June  28,  the  department  in  1921 
had  completed  207  miles  of  durable 
thoroughfare,  a  total  not  reached  in 
1920  until  mid-September. 


House  Fixes  Duty  on  Cement 
and  Structural  Steel 

Portland,  Roman  and  other  hydraulic 
cement  is  made  dutiable  at  5c.  per  100 
lb.,  in  the  tariff  bill  reported  June  30 
by  the  committee  on  ways  and  means  of 
the  House  of  Representatives.  That 
rate  of  duty  is  to  apply  when  the 
cement  is  in  barrels,  sacks  or  other 
packages  and  the  weight  of  the  con- 
tainer is  to  be  included  in  the  weight 
on  which  the  duty  is  assessed.  When 
the  cement  is  in  bulk,  the  rate  of  duty 
recommended  is  4c.  per  100  lb.  Other 
types  of  cement  are  to  be  dutiable  at 
17  per  cent  ad  valorem. 

Freestone,  granite,  sandstone,  lime- 
stone, lava  and  all  other  stone  suitable 
for  monumental  or  building  purposes 
are  made  dutiable  in  the  bill  at  40  per 
cent  ad  valorem.  When  such  stone  is 
not  dressed,  hewn  or  polished,  the  duty 
recommended  is  15c.  per  cubic  foot. 

The  paragraph  in  the  bill  applying 
to  structural  iron  and  steel  reads  as 
follows: 

"Beams,  girders,  joists,  angles, 
channels,   cartruck   channels,   tees,   col- 


Labor  Rates  and  Conditions  Throughout  the  Country 


■<HE    PRINCIPAL    varified    adjust- 
ments in  labor  rates  shown  in  the 
ular  monthly  tabulation  on  this  p^ge 
for  Pittsburgh,  Minneapolis,  Seattle 
!  Kansas  City.     Labor  is  plentiful  in 
ineapolis,  but,  although  $1  per  hour 
he  rate  for  bricklayers  as  set  May 
f  the  employers,  $1,124  is  being  paid 
I  ler  generally.     On  the   other   hand, 
lOUgh  the  rate  for  carpenters  in  this 
is    80c.,    they   are    reported    to   be 
king  for  as  low  as  70c.  to  75c.    The 
I  idard  rate  for  common  labor  is  50c., 
i    this   is  not  constant,   wages   going 
i  low  as  40c.  an  hour  in   some  cases. 
i  the  July   1   schedule  just  issued   by 


the  building  trades  of  Pittsburgh, 
bricklayers  are  listed  at  $1,121  as 
against  $1.50,  the  old  rate.  Carpenters, 
structural  iron-workers  and  hoisting 
engineers  are  rated  at  $1,  whereas  the 
former  rates  were  $1.25  for  carpenters. 
$1,122  for  hoisting  engineers  and  $1.25 
for  iron-workers.  The  former  rate  for 
laborers  was  80c.,  whereas  now  no  rate 
is  given,  indicating  that  the  market  is 
open.  Denver  reports  that  carpenters 
and  painters  have  accepted  the  Indus- 
trial Commission  wage  award  of  $1  per 
hour,  thus  ending  a  controversy  that 
has  lasted  several  months.  On  the 
whole,   conditions   show   a    decided    im- 


provement in  Denver.  The  Seattle 
rates  are  those  paid  by  the  Master 
Builders'  Association,  which  handles 
nearly  all  construction  in  Seattle  and 
the  Puget  Sound  district.  The  asso- 
ciation employs  only  non-union  men, 
and  the  union  scale  is  approximately  10 
per  cent  higher  than  the  figures  shown. 
All  classes  of  labor  are  plentiful  in  this 
city.  For  Kansas  City  we  show  the 
rate  for  bricklayers  and  structural 
iron-workers  $1,071  per  hour,  as 
against  $1.12i  and  $1.10  respectively. 
The  present  rate  for  hod-carriers  is 
80c.,  against  90c.  previously.  Common 
labor  is  70c.,  as  against  75c. 


S  means  scarce;   E,  enough;    P,  plentiful — Hisher  rates  indicated  by  4-,  decreases  by- 
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umns  and  posts,  or  parts  or  sections  of 
columns  and  posts,  deck  and  bulb 
beams,  and  building  forms,  tog-ether 
with  all  other  structural  shapes  of  iron 
or  steel,  not  assembled,  manufactured, 
or  advanced  beyond  hammering,  rolling, 
or  casting,  seven-twentieths  of  Ic.  per 
pound;  any  of  the  foregoing  if  ma- 
chined, drilled,  punched,  assembled, 
fitted,  fabricated  for  use,  or  otherwise 
advanced  beyond  hammering,  rolling, 
or  casting,  25  per  centum  ad  valorem." 


Bethlehem  Reduces  Steel  Prices 

The  Bethlehem  Steel  Co.,  which  re- 
cently announced  a  15  per  cent  i  educ- 
tion in  wages  for  July  16,  has  now  re- 
duced its  schedule  of  prices,  as  follows: 
Bars,  from  $2.10  to  $1.90;  structural 
shapes  and  plates,  from  $2.20  to  $2; 
sheet  bar,  from  $.39  to  $35;  billets, 
4x4,  from  $37  to  $3:] ;  slabs,  from  $38 
to  $34;  blue  annealed  .sheets,  from  $2.85 
to  $2.65;  black  sheets,  from  $3.75  to 
$3.50;  galvanized  sheets,  from  $4.75  to 
$4.50;  tin  plate,  from  $6.25  to  $5.75; 
skelp,  from  $2.20  to  $2.  This  is  a  reduc- 
tion of  $4  per  ton  on  bars,  structural 
shapes,  plates,  skelp,  billets,  sheet  bar, 
slabs  and  blue  annealed  sheets,  and  a 
$5  per  ton  reduction  on  black  and  gal- 
vanized sheets. 

In  making  the  announcement,  E.  G. 
Grace,  president  of  the  company, 
states:  "Present  manufacturing  costs 
do  not  in  any  sense  warrant  these  re- 
ductions, but  this  company  desires  to 
contribute  even  more  than  its  full  share 
to  re-establish  conditions  in  the  steel 
trade  on  what  might  be  regarded  as  a 
normal  basis.  The  increase  in  freight 
rates  has  been  the  largest  factor  in  in- 
creasing the  cost  of  manufacturing 
steel  products,  because  making  a  ton  of 
finished  steel  involves  transportation  of 
more  than  five  tons  of  raw  materials. 
The  cost  factors  ne.xt  in  importance  are 
materials  and  'abor." 


Unemployment  in  New  York 

Decreases 

The  ratio  of  workers  seeking  em- 
ploy .nent  to  each  100  places  open  was 
135  in  April,  according  to  the  tabula- 
tion of  the  April  reports  from  the 
offices  of  the  New  York  State  Employ- 
ment Bureau.  The  ratios  for  recent 
niOiUhs  were  145  for  March,  169  for 
February,  and  169  for  January.  These 
ratios  indicate  January  and  February 
as  the  months  of  greatest  unemploy- 
ment, and  that  unemployment  de- 
creased materially  from  these  months 
to  the  end  of  April.  The  reduction 
in  unemployment  was  due  to  the  usual 
seasonal  activities. 


A  New  Road  Blade-Grader 

The  Avery  Co..  Peoria,  III.,  has  re- 
cently put  upon  the  market  a  one-man 
road  maintainer  in  the  form  of  a  trac- 
tor-operated blade-grader,  as  shown  in 
the  accompanying  photograph.  The 
operator,  sitting  at  the  rear  of  the 
tractor,  with  the  blade  in  front  of  and 


.xuw"  i],\i;  M  \  .\'   KOAD  i:i;a1)1;ii 

below  him,  can  see  the  work  done  by 
the  machine.  The  blade  attachment, 
12  ft.  long,  consists  of  three  sections 
and  is  adjustable  both  to  the  curvature 
cf  tlu'  road  and  the  depths  of  cut. 
The  tractor  is  equipped  with  a  six- 
cylinder  motor  and  three-speed  trans- 
m.ission. 


Southern  Pine  Shipments  and 
Demand  Exceed  Production 

May  shipments  of  Southern  pine 
were  108  per  cent  of  production,  and 
May  demand  101  per  cent  of  produc- 
tion, says  the  monthly  trade  barometer 
of  the  Southern  Pine  Association.  The 
production  for  the  month  was  80  per 
cent  of  normal  with  191  subscribers 
mills  reporting.  Orders  for  the  month 
of  May  were — 137  mills  reporting— 
84  per  cent  of  normal,  and  shipments 
for  the  month  were  86?.  per  cent  ol 
normal.  The  stocks  on  hand  as  of  Ma^ 
1  amounted  to  1,260,900,005  ft.bm 
The  May  cut  was  389,744,552  ft.bm. 
and  the  May  shipments,  420,662,93( 
ft.bm.,  with  191  subscriber  mills  re 
porting.  The  stocks  on  hand  May  3 
were   1,229,981,627   ft.bm. 

Building  in  New  York  City 

The  estimated  cost  of  building  oper 
ations  authorized  in  the  ten  chie 
cities  of  New  York  State  increase 
from  $32,235,467  in  March  to  $34,900, 
309  in  April,  a  gain  of  8  per  cen' 
says  the  Lnhor  Market  Bulletin,  put 
lished  by  the  bureau  of  statistics  an 
information  of  the  New  York  Stat 
Industrial  Commission.  The  .\pr 
amount,  however,  was  26  per  cent  bi 
low  that  reported  in  the  same  mont 
a  year  ago.  The  total  estimated  valii 
of  building  work  authorized  in  th 
period  from  January  to  April  of  192 
was  $106,259,094  compared  with  $136 1| 
291,432—28  per  cent  more — reporte  j 
in   the   first  four   months   in   1920. 

The  gain  in  building  acti\'ity  i 
April,  contrary  to  the  tendency  of  tl 
preceding  three  months,  was  mostly  ; 
up-state  cities.  Every  up-state  cil 
showed  an  increase  in  the  estimatf 
value  of  prospective  building  work,  tl 
increase  ranging  from  8  per  cent 
Rochester  to  99  per  cent  in  Troy.  Tl 
New  York  City  gain  was  5  per  cent. 


Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  Market 


Pig  Iron — Owing  to  slackness  of  the 
market,  prices  are  useful  only  as  a 
guide.  They  are  generally  lower  than 
a  month  ago,  and  sales  have  been  made 
on  small  lots  at  even  lower  prices  than 
we  quote.  For  example,  although  our 
price  is  $24.96  per  ton  for  No.  2  foundry, 
Valley  furnace,  it  is  reported  that  small 
sales  have  been  made  at  $21. 

Railway  Materials — No  change  in 
price  of  standard  rails  and  although 
new  light  rails  are  held  at  $2.10  per  100 
lb.,  light  rails  rolled  from  old  rails  have 
been  available  at  $1.80.  Track  supplies 
are  weaker,  standard  spikes  being  ob- 
tainable at  as  low  as  $3.25  per  100  lb., 
and  track  bolts  at  $4.  Cross-ties  are 
the  same  price  in  St.  Louis,  but  are 
down  10c.  per  tie  in  Chicago. 

Pipe — No  changes  on  steel  pipe. 
Cast-iron  pipe  down  in  New  York,  Bir- 
mingham, Chiiago,   St.   Louis,  and   San 


Francisco.  Sewer  pipe  down  in  St. 
Louis. 

Road  Materials — Very  few  changes 
since  last  month.  Asphalt  slightly 
cheaper  in  Atlanta  and  down  $5  per 
ton  in  Cincinnati.  Paving  stone  is  be- 
ing shaded  slightly  in  Cincinnati.  Wood 
blocks  were  not  quoted  in  Minneapolis 
last  month  but  the  latest  sale  to  the 
city  was  at  $2  37  per  sq.yd. 

Sand,  Gravel  and  Crushed  Stone — 
Sand  and  gravel  down  in  Cincinnati,  At- 
lanta and  Detroit,  and  sand  down  30c. 
in  New  Orleans.  Crushed  stone  down 
2.5c.  in  Atlanta. 

Lime — Hydrated  down  in  Cincinnati 
and  Atlanta,  while  lump  is  reported  to 
have  advanced  slightly  in  those  cities. 

Cement — Nothing  to  report. 

Common  Brick  and  Hollow  Tilo— 
Market  slightly  firmer  in  New  York, 
although    delivered    price    remains    the 


same.  Price  slightly  weaker  in  Minn 
apolis  and  down  in  Boston,  Dalls 
Kansas  City,  Seattle,  Detroit  and  A 
lanta.  Hollow  tile  down  in  New  Yo) 
and   Chicago,   Seattle. 

Roofing  Maferial.s — Prepared  roofini 
are  down  8  to  25c.  Asphalt  felt  ai 
tar  pitch  are  also  cheaper. 

Steel — The  price  reductions  announc< 
by  tlie  Bethlehem  Steel  Co.,  efTecti' 
July  5,  are  given  in  detail  elsewhere 
this  section.  The  United  States  Ste 
Corporation  advises  of  no  revision 
their  schedule  at  present.  Dealers  h: 
decreased  warehouse  prices  a  week  ap 

Lumber — The  base  wholesale  price 
.Southern  jiine  in  New  York  is  now  $ 
per  1,000  ft.,  b.m.,  the  carload  price 
contractors  being  about  $5  higher.  I 
and  hemlock  down  in  Boston;  fir  down 
Denver  and  Seattle.  General  reducti' 
in  Minneapolis 
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Price  advances  since  last 
[G  IRON — Quotations  compiled  by  The  Matthew  Addy  Co.: 

Current 
[NCINNATI 

No   2  Southern  (silicon  2.25  @  2,75) S25.S0 

Northern  Basic 25. SO 

Southern  Ohio  No  2  (siliccn  1.75  ©2.25) 25.52 

EW  YORK,  tidewater  delivery 

Southern  No.  2  (silicon  2.25  (a.  2.75) S2.S6 

[RMINGHAM 

No  2  Foundry  (silic,  ii  2  25  (a,  2.75) SS. 00 

IILADELPHIA 

Eastern  Pa.,  No.  2X,  (2.  25("  2  .75  sil.) 26.26 

VuRiniaNo.  2  (.silicon  2.25  (ii  2.75) 27.00* 


nth  are  indicated  by  heavy^^type;  declines  by  italict 

(                             BUTT  WELD.  EXTRA  STRONG,  PLAIN  ENDS 
eYearAgo        1  to  I J 60!  _49  I  to  Ii 


Grey  Forge 2i.  W 

IICAGO 

No.  2  Foundry  Local  (silicon  1 .75  @  2.25) i'S.  00 

No.  2  Foundry  Southern  (silicon  2.25  @  2.75)...  .      28.67 

TTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley  (silicon  1 .75  @  2.25) Si.  96 

Basic 2i.-*6 

Bessemer 2i.96 

♦F.o.b.  furnace,    t  Delivered. 


$45  80 
42  60 
40,80 


46.00* 
45.00* 
^4  50t 
43  50* 


45  65 
44.40 
44  90 


2to  3. 


61; 


50 


RAILWAY  SUPPLIES 


EEL  RAILS — The  following  quotations  are  per  ton  f.o.b.  Pittsburgh  and 
ioago  for  carload  or  larger  lots.  For  less  than  carload  lots  5c.  per  100  lb,  is 
.rged  extra: 

Pittsburgh 


iingha 


Chicago 
S45  00 
47  00 


Current  Year  Ago 
ndard  bessemei  rails- .        $45,00       $45  00  (a  60  00 

ndard  openhearth  rails , ,        47,00  47  00(5  60  00     $47   50 

ht  rails.  S  to  10  lb,,  }.2O(a2-i0*     2  58Ka    3.75      2  45Cm3  0D» 

ht  rails,  12  to  14  lb   ,      ,  2, 1.5(<i  2  25*  2  54*(ai   3  75         2,20*2,41(312,95* 

ht  rails,  25  to  45  lb 2;o(A2,20*  2,45*(a,    3  75         2,20*  2,32@2.B5* 

Per  100  lb. 


II-WAY  ~IES— For  fair-sized  orders,  the  foil 


cago.    White    Oak 

cage.  Hardwood  anc   Red  Oak 

cago..      Empty  Cell  Creosoting  (add'l) 

Francisco Gieen  Douglas  Fir 

Francifco,  Empty  Cell  Creosoted.  Dougla 


ties  on  standard  "railrcad  administration"  specifications,  f.o.b. 

White  Oak  Red  Oak 

de  3..,« $1.35  $1   20 

de  2 1   25  I    10 

dc  1 1.15  I   00 


Ion 

ifing  piic 

»sper 

tie  bold: 

6 

ii 

1 

In    x8I 
by  8i  Ft 

2S@.    1 

iO 

7  In    I  9  In 
by  8  Ft.  6  In 

%1    iS@t'   50 

2.48 

are,  St.  Louis: 

Pine  and 

Cap  Cypress 

$1    10 

I   00 

.90 


RACK  SUPPLIES— The  following  prices  arc  base  per   100  lb.  fob.     Pitts- 
|h  for  carload  lots,  together  with  the  warehouse  pricet  at  the  places  named; 

Pittsburgh  San 

(^ne  Year  Fran- 
Current             Ago      Chicago  ,St.  Louis  cif-co 
idard     spikes,     A-in.     and 

Jger $3  .'^litiW         $4,00  $3.40     $i, 52)   $5.70 

okbolts 4  OOC"'  4  35  6  00Cai6  50  4  60       5  60       6.65 

adord  section  angle  bars.  ..  .          2  5l;            3  00g>4  00  2  75       3  25       4  50 


PIPE 


;HT  pipe— The  folio 

sburgh  basing  card  of  April  13,  1921: 


BUTT  WELD 
Galv.  Inches 


Black 

i 33! 

I  to  1} 35! 


54) 

i5i 


30) 
33i 
29! 


Galv. 
18) 


16) 
20! 
16! 


LAP  WELD,  EXTRA  STRONG,  PLAIN   ENDS 


2)  to  4 56i 

4Jto6 55) 

7  to  8 50) 

9tol2 451 


21} 


J5I 


STEEL — From  warehouses  at   the  places  named  the  following  discounts  hold 
for  steel  pipe: 

. Black    . 

New  York  Chicago  St.  Louis 

1  to  3  in.  butt   welded 54^;,  62)%  S0\% 

3)  to  6  in.  lap  welded 49%  58)%  46)% 

' ■ Galvanized ■ , 

New  York  Chicago  St.  Louis 

I  to  3  in,  butt  welded   40%,  50%  36i7„ 

3}  to  6  in.  lap  welded 35%  46%  32)% 

Malleable  fittings.  Class  B  and    C,  from    New  York  stock    sell    at  net    list 
prices      Cast  iron,  standard  sizes,  20—5%  o£f. 


:  prices  per  net  ton  for  carload  lots: 


CAST-IRON  PIPE— The  following  « 

. New  York . 

One 

Current   Year  Ago  Birmingha: 

4in $53.10      $79,30         $50.00 

6in.  and  over iS.30        76.30  iJ. 00 

Gas  pipe  and  Class  "A,"  $4  per  ton  extra;   16-ft.  lengths,  $1  per  to 


■  Chicago    St.Lo 

$.-,:  10      ?j.5  ( 


CLAY  DRAIN  TILE— The  following  prices  are  per  1 000  lin 

New  York  

One 

Size,  In.                 Current       Year  Ago  St,  Louis  Chicago 

3     $50  00         $35  00  $60  00  $50  00 

4      60   00             51  .00  60   00  60   00 

5  90  00     65.00  85  00  80,00 

6   115  00     90  00  85  00  100.00 

<   185  00    130  00  100  00  150.00 


$90.00 
115  00 
150  00 
250.00 


Dallai 
$55  00 

65  00 
84  00 
I  1 0  00 
1 8 1 . 00 


SEWER  PIPE— The  following  pri< 


3 $0  22 


308 
462 
594 


1  cents  per  foot  for  carload  lots 


.4675 

6875 

,935 

1    2375 


Chicago 
1  $0   135 


Boston $0   138 

Minneapolis 

Denver 

Seattle 145 

Los  Angeles 1 1  * 

New  Orleans 

Cincinnati .  1 26 

Atlanta 11* 

Montreal,  deliverci.  ...  .  30* 

Detroit 123 

Baltimore .13 

Baltimore,  delitered 


1,7875  ;,.J0 

4!66"  3.10 

.1.85 

4.20 


I  80 
2.025 
3.75 

4  75 

5  50 

6  00 


5  8  12 

$0  207     $0  322     $0  621 


2  34 

3  25 
3  90 


24 
$2  07 
2  45 

1  95 
2.5<j 
I    65 

7.76 


4675 
I    35 
5535 


*4-ir 


30-i 


respL'i 


2  34 

2  00 
2    84 


5.0225 

6  50 
5  8425 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS- 

f  .o.b.  place  n 


tank  care  8,000  gal.  minimum 


York,  45'- 


a.sphalt. . . .      (at  terminal)  .  .  . 

._  a.sphalt (at  terminal) , . , 

New  \'ork,  binder (at  terminal) . . . 

New  York,  flux,  ,  , (at  terminal),.. 

New  York,  liquid  asphalt ....  (atterminal) . . . 
St.  Louis,  40-60%  asphalt  t/o.l,.)  TuUa,  Okla. 

Chicago,  40-50%  asphalt 

Chicago,  60-70%,  asphalt 

Dolla.1,  40-50<;i  asphalt 

Dallas,  60-70%  asphalt 

Dalla.H,  75-905i  asphalt 

San  Francisco,  binder,  per  ton 

*  Freight  $21.75  per  ton  to  Whiting,  Ind. 


Current 
$0  06! 


One  Year  Ago 
$0  13 
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ASPHAl-— Priro  per  ton  i:,  pa.kiiges  i  350-lb.  bbl. .  or   425-!b.  drum 
bulk  in  rarIo.id  loU: 

Package* 
New  York  (Bayonne,  N.  J.) $28  00 


Boston.  

Chicago 

San  Francisco,  f.o.b. 

Dalla.s 

Seattle 


Mil 


efinery.  Oleum.  Cal. 


28  50 
21  50* 
35  00 
27  50 


eapoli-' 


St.  I  ouis sold  ,„„  f, 


Baltimore. 

Los  Angeles,  nt  factory, 

Montreal 

Atlanta 

Detroit  (•petroleum  asphalt) . 


40  00 

22  50 
28.00 
32  50 
24  50 


Bulk 
SI6  00 

21  00 
15  00* 
27  00 

50(ff.7b 
25  93 
>r  1921 


Cincinnati H2  fiO 

Maure.-.  N.  J.  (asphalt) 27(538 

Maurcr.  N.  .1.  (asphalt  cement) 29^3b     25^  31 

♦Freight  to  Pan  Franc'.sco,  80c.  per  ton. 

NOTK  -Parrels  or  drums  are  op  ional  in  most  cities.     About  6  bbk.  to  the 
ton.  and  from  4  to  5  drums.     Reba.cs  of  abcut  $1  per  bbl..  no  rebate  for  drums. 


PAVING  STONE— 


•rk 5-in.  granite. 


Chicago 

San  Francisco. 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreji', 

New  Orlean-s. . 
Cincinnati 


....    No  quotations 

!  About  4x8x4  dressed $3   35  mj  vd. 

\  About  4x8x4  common 3  00  sq.yd. 

Basalt  block  4x7x8 65  00  per  M 

5-:n.  granite 4  20  sq  yd. 

Granite 2   00  .sq.yd. 

Granite,  26J  blocks  per  sq.yd.  107  00  per  .M 

Granite 2.  25  sq.yd. 

Granite 1  30.00  pet  .\I 

Granite,  4x8x4 3  25  sq.yd. 

Granite 4  25  sq.yd. 

3    40.-q.vd. 

3  00  .-q.vd. 
..     3.90(3)3.95  sq.yd- 


FLAGGING— 

New  York 


(-Bronx $0  25 


sq.ft. 
sq.ft. 
?Q.it. 
lin.ft. 
Im.ft. 


CURBING — B'restone  per  lipenl  foot,  m  Xe 
for  5x18  in.;  in  carg->  lot'. 


■  York,  costs  70c.  for  5x16  1 


WOOD  BLOCK  PAVING- 

New  York 

New  York 

New  York 

Ba'rton 

Chirago 

Chicago 

St.  I-oiii' 

St  I.oui 

Seattle 

Mirnenpolis 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Diillaa 

Baltimore 

Montreal  de  icred 

Detroit 

Detirit 

Cincinn&i 

Kansas  f  i  y 


Si:e  of  Block 

Treatment 

Per  ,Sq  Yd. 

16 

$.'  jr 

31 

lb 

-■  :,'> 

16 

16 

3  45 

16 

3  75(S.4  00 

3i 

16 

3  25(«'.3   50 

3! 

lb 

3  05 

lb 

3  50 

lb 

Off  market 

3i 

16 

2   37 

3i 

|6 

2   30 

16 

2  99 

3i 

16 

3  42 

16 

3  85 

18 

3  90 

31 

16 

3  75 

!6 

4.50 

16 

2.84 

16 

3.00 

16 

3.30 

16 

.'   Sb 

CONSTRUCTION  MATERIALS 


SAND  AND  (TRAVEL — Pr!ce  for  cargo  or  carload  lots  is  as  follows,  per  cu.yd.: 

— — — — Gf'avel    ^ 

I  i  In. . {  In. .  . Sand 

One                        One  One 

Year                      Year  Year 

Current       Ago    Current       Ago  Current  Ago ' 

New  York $2.50       »3  00       $2  50       $3  00  $1   25  $1   50 

Denver 2.00         I  80         1.80         I   80  I   60  I   40 

Chicago 2.25         2   15         2.25         2  15  2  25  2   15 

St.  Louis,  per  (on 1.55         1.78         I   60         I   82  I   60'  I   68 

Seattle I   50         I   25         1   50         1.25  I   50  I   25 

Dallas,  df.'ite.-rd 3  50         2  50         4.00         2.50  3  00  2  00 

Minncapolii.  ai  pil 2. 00         1 .  50         1 .  35  I   00  75 

Cincinnati J.-la         ?  50         155  1  G'>  I   50 

San  Frnncwco 2.25         2  50         2. SO         2  50  I    50  I    65 

Boston,  per  ton 2.65         3  00         2  65         3  00  2  00  3  00 

New  Orleans 2.85         3  00          I   .ir.  I   40 

Los  Angeles,  per  ton I.45t       1.25         I  45t       125  1   30t  I    15 

Atlantir.  per  ton 2..J5         2,25         2.25  1   iO  I    IS 

Detroit !.!'■         2  50        S.S6         2  00  S  ^-i  185 

Baltimore,  per  ton I   40         I   40         1.60         I   60  70  80 

Montreal,  per  ton I   50         125         /.'.()               .  125  I   40 

Birmiigham 3  25         ...          3  75  43  125 

*  Fit>c  white  sand:  Pacific,  $5  per  ton;  O'tawa.  $6. 

t  Freig  .t  from  quarry  to  Los  Angeles  is  80c.  per  ion 


f-RUPHED  STONE-Price  for  cargo  or  carload  lots  fob.  c'ty.  unless  sts 
otherwise,  is  as  follows,  per  cu.yd. : 

-— I  i  In.  .       }  In.  

Current  One  Y'ear  Ag,,        Current           One  Year 

New  York $I.90(S2  00  SI   90  $2   15  J2    15 

Chicago 2  50  2   15  2  50  25 

St.  Louis  dc/i5<Ted.  ...        2  60*  1.90  2  60*  190 

D^''!^ 2  89  3  50  2  80  J.SO 

San  Francisco 2  25  2  50  2  50  2  75 

Boston.  Miverei 3  00*  3  00  3 .  00*  3  00 

Minne.apolls.  n(  ;*iiir..       2  00  I   50  2  2S  I   50 

Kansas  Cilyt 1   25  2  35  I    40  2  35 

Denver 3  75  3^, 

fceattle  dnirercd 3  50  3  50  3.50  3  50 

Atlanta 3.35*  3   10 

Cincinnati  dWiticTfd ..  .        3.24  3   24  1    65 

Los  .\neeles ICW  I  60  I   80*  I '70 

Detroit 2  00*  175  2  00*  175 

Baltimore 1.75*  I   60  I   75*  2  00 

Montreal 2  00*  I   75  2  10*  2  00 

Seattle,  dc/ircrc^/ 3.00  3.00 

*Pcr  ton.    tF  o.b  Joplin.  Mo 


CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lots,  per  net  ton,  at  j 

i;-In.  i-In  Roofing 

Lebanon  or  Bethlehem,  Pa $1   00  $1   00  $2  50 

Easton  or  Catasaqua,  Pa I   00  100  2  00 

Buffalo,  N.  Y.  and  Erie,  Pa I   25  I   25  2  25 

Emp.iium.  Pa 1.25  I   25 

East  Canaan,  Conn 1,25  I    35  4.00 

Birmingham,  Ala I   25  I   25  2  05 

Toledo,  Ohio 1.50  I  50  2^35 

Atla  ita.  Ga S.IO 

Eastern    Pennsylvania   and    Ne  a 

Jersey I   20  I    20  2.50 

Westrn  Pennsylvania    and     New 

Jer.'ey I    25  I   25  2.50 

Birmi-gham,  f.o.b.  pit  $1 . 1 5  (or  $2.75  iier  cu.  yd.  on  site) 


San 
$0. 


LIME — Warehouse  prices: 

Hydrated.  per  Ton 

Finishi'ig  Common 

New  York $21.00  $19.00 

Chicago 20  OU  

St.  Louis 26  00  20  00 

Boston 25  25  21   25 

Dallas 27.50  25  00 

(Cincinnati 16.70  H   f,0 

SanFranci'co 25.40  22  00 

Minneapolis 29  00  22  00  (white) 

Denver 3  20  (bbl.) 

Detroit 22  00  19  00 

Seattle 27  00 

LoJ  Angeles 30  00 

Baltimore 22  25  17  50 

Montreal 3U.00  .      . 

Atlanta 21   00  17  00 

New  Orleans 17   00 

•  300-lb.  barrels,    t  Per  1 80-lb.  barrel.    J  Per  ton. 

NOTE— Refund  of  10c.  per  barrel. 


Lump,  per  200-Lb.  Barr. 

inishing 

Commi 

$3  50*  -  at  plant 

-$3.30 

1   75 

2  50 

3.50 

3  25 

3.00 

U  SO 

2  25 

1   80 

1   50 

1  00(bu.) 

2  OOt 

1   80 

3  25 

3  00* 

3.00 

NATURAL  CEMENT — Price  to  dealers  for  500  bbl.  or  over,  fob.,  eiclus^ 

of  bags:  Current  One  Year  A 

Minneapolis  (Rosendale) $2  80  $1    50 

Kansas  City  (Ft.  Scott) 160  160 

New  Orleans 3  36  3   36 

Atlanta  (.Magnolia) 11.00  ton  1    90 

Cincinnati  (Itica) I.S7  2  85 

Boston  (Rose:;dale) i.SS  2  35 


PORTLAND  CEMENT- 

bags,  to  contractors: 


New  York  (delivered) $2  80 

New  York,  a!orgside  dock  to 

dealers 2  40 

Jersey  City  (delivered) 2  89 

Boston 2  86 

Chcago 2    17 

Pttshurgh 2   17 

Cleveland 2  43 

Detroit 2  43 

Indianapolis 2.43 

Toledo 2  49 

Milwaukee 2  39 

Duluth 2   10 

Peoria            2  45 

Cedar  llapids 2  51 

Davenport. 2  47 

St  Louis 3  on 

San  Francisco 3.09 

New  Orleans 3 .  3b 

Minneapolis 2  41 

Denver 3   10 

Seattle 3  10 

Dallas 2.60 

Atlanta.      2 .  M 

Cincinnati 2 ,  62 

Los  Angeles 3  31 

Baltimore  (del.)  diayload  lots. 


'  for  barrels  in  carload  lots,  wiA 


2  40 
2  89 
2  86 


2  45 
2  51 
2  47 

2  60 

3  09 
3  36 
2  41 


De-.i 

^i-mingham 

Ki,    snsfiy 

Montreal 

NOTE— Bugs  lOc 


2  43 

3  05 

3  20 

each.  40c  per  bbl 
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rRIANGLE  MESH — Price  per  1 00  sq.ft.  in  carload  lots: 
PLAIN  4-INCH  by  4-INCH  MESH 

Pitts-  San 

qtyle               Weight  in                 burgh.  Frari- 

jimber               Pounds                  Mill                   Chicago  Dallas  oiaco 

032                   0  022                  »0  87                      ....  $1    15  $1    38 

049                    0  028                    III                       1   4b  I    74 

068                   0  035                    I   35                      ....  I   80  2   14 

on                   0  045                    I   73                      ....  2  30  2  75 

126                  0  057                  2  14                    ....  2  85  3.42 

153  0  068  2  55  3  40 

180  0  078  2  93  ....  3.93 

245  0  103  3  85  5   15  

287                  0   119                  4  46                    5  95  7.16 

336  0   138  5  18  ■  7.32  

395  0   160  6.00  8.00  

PAVING 

036P  0  017  $0  66  $0.88  

053P  0.024  0.')4  1.24  

072P  0  031  I    18  !.57  

097P  0  040  I   52  2.02  

049R  0  024  0  94  1.24  

067R  0  031  1    18  1.57  

089R  0  040  1   52  2.02  

Made  in  I6-.  20-.  24-.  28-,  32-.  36-,  40-,  44-,  48-.  52-  and  56-in.  width  in  rolls 

50-.  200-  and  300-f  t.  lengths.    Galvanized  is  about  1 0<^;  higher. 

XPANDED  METAL  LATH— Prices  in  carload  lots  per  100  yd.  for  painted 

areas  follows: 

St.  San 

lage         Weight       *New  York       Chicago  Louis         Francisco         Dallas 

27             233                $27.35           $27.50           $29,35  $34  20  $31   55 

26             250                  29,00              28  90              29  35              33,30 

25              300                  31    00              31    15              32.00              36  00 

24              340                 32.90             33   10             33  90  42  70  37  45 

22            450                36.05             43  30 

*Material  shipped  from  mill,  freight  allowed,  or  at  warehouse.    Delivery  charge 

Ic.  per  sq.  yd. 


STRUCTURAL  MATERIAL  Followii 
;ii,d  Biimirigham  together  with  <iuotatK 
named: 

Pitts-  Xow 

burgh.  York 

Mill  (del.) 

Beams.  3  to  15  in.  .  .  $?.O"(a,$2.20  $.J..'.; 

Channel,  3  to  1 5  in..     .'.OWfe2.20  J.J.I 

Angles,  3  to  6  in.,  J 

in.  thick S.on^!    2.20  3.3.1 

Tee.s.  3  in.  and  larger.  S.rt"(n,    2  20  .J  .^.J 

Plates i'.oog.   2.20  .3  i.J 


mill,  Pittsburgh 
ehouses  at  places 


iiing-     Dallas     Louis 


Chi- 
cago 
(del) 

$.s  i.; 
s  1.; 


ciso 
$4  35 
4  35 


2  20 
2  20 
2  20 


3.32i 
3  32i 
3  32; 


RIVETS— The  following  quotations  are  per  1 00  lb.: 

STRUCTURAL 


I  in,  and  larger $3  70 

•  vi-aH    •  CONE  HEAD  BOILER 


Warehouse 

York  — .  San 

One         Chi-         St.       Fran- 
Yr.  .\go      cago        Louis    cijco 

$4  65       $6.00  $j.5.j     $4,975    ii'OO 


4  75 
4,90 
5.15 


7  10 
7.25 
7  50 


5  075  ''--lO  5.90 
5,225  li  JS  6.05 
5.475-     «  «0       6,30 


1  extra  of  50c.    Lengths  between  1  in.  and  2  i 


IRS.  CONCRETE  REINFORCING— Current  quotations  per  1001b: 

_        ROLLED  fROM  BILLETS 

Warehouse,  Uncut 


.12-. 


NAILS — Tbe  foIlo\i  ing  cjuotations  are  per  keg  from  warehouse: 


Pittsburgh.  San 

Mill  Chicago  Francisco  Dallas 

•)0("  $3  25  $.3.7K         $5.25  $5.00 

...    .  t.i5           H.HS  7,75 


.St. 
Louis 

Mon- 
treal 

$4.10 
4.75 

$4.95 
5.00 

Pitts- 
burgh 
Inches  Mill 
;nd  larger  $2,10 
jid  larger  2,15 
nd  larger  2 ,  20 
,nd  larger  2 ,  35 
nd  larger      2 ,  60 


New 
York 
iS.SS 
3.SS 
S.38 

3.73 


Bir- 

minghan 

Mill 

$2  35 

2.50 


Chicago    St.  Louis 
$3   13         $3  225 


"Inc'udes  15c  charge  fo 


3  17 
3  23 
3  38 
3  83 
ngths.f  2fi 


3  275 
3  325 
3  475 

"525 


Dallas 
$3  75 
3  80 

3  85 

4  00 
4  45 


isted  bars  cut  to  length  take  extra  of  275c.  per  1 00  lb. 
ROLLED   FROM   RAILS 


Chicago  Louis 
and  larger.  $2  00     $2  25 


Dallas 
$4  25 


Chicago 


Louis 
$2  50 

2  75 


Fran- 

$2  35 

2  40 

2  45 

2  60 

2  85 


Dallas 

$3  40 


IICK — Contractors  price  per  1,000  in  cargo  or  carload  lots 

r Common - 

^)ne  One  Year 
Current        Month  Ago        Ago 

wYork(deI.) $18  40           $18  40  $33  00 

w  Y' rk  (at  dock),       1S("15S0       15  00  25  00 

icago 12  00              12  00  14  00 

Louis,  salmon....         17  00              1 5  00  16  00 

■nver.  salmon 14,00              14  00  17  00 

:llas }3  .W              16  00  24  00 

D  Francisco 18  00               18  00  15   00 

eArgeles 15  50              15  00  13  50 

ston  (del) M.OO             21    75  32  00 

nnenpolls  (del,)..  .          17  00              18  00  21   00 

nsasCity J. 5  SO  22  00 

ittle n  00              19  00  15  00 

jcinnati 18^20             20  00  24  00 

mtreal  (del.) 18  00              18  00  16  00 

Iroit  (del.) /«  i'.5(a  ;s         18  00  23  00 

Wmore  (del.) 25  00             25  00  25  00 

lanta 1 1  UO              12  00  

wOileats 14  50              17  50  24  50 

•  For  paving  blocks  35x85x3  and  35x85x4  respectively, 
nt,  Baltimore. 


s  as  follows: 

^Paving  Block— ^ 
3-mch*      4-inch* 

iv  00     $4-'  -io 

34. 00  ,.,.., 

«.d6' 

44.38 

(not  used) 
i.1  50  oi: .  iS 

37  00    43  00 

48  66'  53  50' 

41  50    

100  00  120  00 

41  ,30  44   DO 

40   OOt  44  OOt 

40.00  

X  Vitrified,  f.o.b. 


Pel  thl 
Amboy 

N.  J.,< 
Factory 


)LLOW  TILE— Price  per  block  in  carload  lots  for  hollow  building  tile: 

New  York ■ 

Current  One  San 

on  Year         Chi-  St.  Louis  Fran- 

Trucks*  Ago         cago    building  partition     cisco 

1II1I2..  $0.i25S0  $0.11475     $0.0947.5     $0  085        $0  145 

«l2il2..        .leiSO        .153  .1.17iO     085  21 

">2il'   .       .tl9  .204  .16105     095  .29 

>l2il2 1'JTJO      $2.23     126  

"Il«12  03:50        2  66     1.70  

'  -  per.  ofr  for  cash 

4x12x12     8x12x12 

irton $0.1107  $0,207 

■OMtpoUa 084  .161 

i"":"!  olis  (delivered) 092  175 

nonnati 069  148 

•nw'City IIS  207 

"w 09  .16 

«""« 10  .175 

•Angela  factory II  .192 

"Orleans |0  215 

•troit  (delivered) 107  .250 

]ntreal 20  .30 

'"n""* 16  .27 

'"'« 09675  .175 


.     .iwa 

12x12x12 

$  286 
.230 
.250 
.202 

!23 


PREPARED  ROOFINGS— Standard    grade 
nails  and  cement,  costs  per  square  as  follows  i 


ubbered  surface,  complete  ■ 
manufacturing  points : 


Philadelphia  ■ 
2-Ply 
l.c.l. 


■     Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $2.80  oer  roll 
in  carload  lots  and  $3.05  for  smaller  quantities  f  o.b.  Philadelphia. 

.Shingles,  red  and  green  slate  finish,  cost  $7.95  per  square  in  oarloads,  $8.20  in 
smaller  quantities,  in  Philadelphia. 


ROOFING  MATERIALS— Prices  per  ton  fob.  New  York: 

Tar  felt  (14  lb,  per  square  of  100  sq.ft.)  per  roll  of  432  sq.  ft ;      -,0 

Tar  pitch  lin  400-lb,  bbl)  per  1001b j    'it 

Asphalt  pitch  (m  barrels)  per  ton "(7  "« 

Asphalt  felt  (light)  per  ton 80 ,  50 

Asphalt  felt  (heavy)  per  ton e4  50 


SHEET.S — Qu  tati  ns  are  in  cents  per  pound  in  various  cities  from  .• 
also  the  base  quotations  from  mill: 

Pittsburgh,  San 
flS                                                          Large               St.  Fran- 
Blue  .\nnealed                                 Mill  Lots       Louis  Chicago  cisco 

No.  10 $3,10       $.i  ,V75  $.1  ,..v  $6  00 

No.  12 3.15         i.OJi  .1  v.,  6,05 

No.  14 3.20         4  075  4.0V  6.10 

No.  16 3.30         4775  ^.l.<  6.20 

Black 

*Nos.  18and  20 3.85         5  30  i  'i.',  6  8C 

»Nos.22and24 3.90         5  35  5  00  6  85 

•No.  25 3.95         5  40  ,5  05  6  91; 

♦No.  28 4.00         5  50  5  15  7.J1 

Galvanised 

No.  10 4.00         5.25  B.U  ..    .. 

No.  12 4.10         5.M  6.56  7    K, 

No.  14 4.25        6.J(!  B.65  7.25 

Noa.  17to21    4.40         C.66  B.S5  7  40 

Nos22and24 4.55         6. HO  6.00  7  55 

"Nos   25  and  26 4.70         5.95  6.30  7.70 

•No.  28 5.00         6-  C'«  6.40  8.00 

*  For  painted  corrugated  sheets  add  30c  per  1000  lb  for  5  to  28  giotc 

19  to  24  gages;   for  galvanized  corrugated  .sheets  add  15c..  all  giigc,- 


LINSEED  OIL — These  priees  are  per  gallon: 

. New  York . 

One 
Current        Year  Ago 


R»*  ID  banel  (5  bbl.) tO 


$1  73 
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\VHTTE  AND  RED  LEAD — Base  price  per  pound: 

. lied  . White 

Current                      I  Year  .\go           Current  1  Yr.  Ago 

Dry  Dry 

and  and 

Drv           In  Oil           Drv           In  Oil         In  Oil  In  Oil 

103-lb.  keg 13  00         14  50         15  50         17  00         13  00  15  50 

2j  and  50-lb.  kegs..    13  25         14  75         15  75         17  25         13  25  15  75 

I2!-Ib.  keg 13  50         15  00         16  00         17  50         13  50  16  00 

5  lb.  tans 16  00          17   50          18   50         20  00          16  00  18  50 

I-!b  can? 18  00         19  50         20  50         22  00         18  00  20  50 

500  lb.  lots  less  lOrc  discount;    2000  lb.  lot*  less  10   2'.'^  discount. 


LUMBER 

San  Francisco — Prices  of  rough  Eouglas  fir  No 
load  lots: 

Lumber  Prices  in  Yards  at 
6-8  and            10-16-18  and 
12  Ft.                    20  Ft. 

3x3  and  4 $24  50                  $25  00 

3x6 and  8 25   50                    26  00 

1  common. 

San  Francisc 

22  :ind 

24  Ft. 

$26  00 

27  00 

28  00 
28  00 
28  50 

28  00 

29  00 
25  to  32  Ft. 

$27  50 
29  00 
27   50 
29  00 

more  than  car- 

25  to  32  Ft. 

$28  00 
29  00 

29  50 

30  00 
30  50 

30  00 

31  00 

33  to  40  Ft. 
$28   50 
29   50 

28  50 

29  50 

4x4-6  and  8 

3x10  and  12 

3x14 

4x10and  12 

4x14 

26.00                   27  00 

....   26  00                   27  00 

26  50                   27  50 

....   26  00                   27  00 
27  00                   28.00 

tio 

24  Ft.  and  Inder 
$25   50 

6x 1 4    . . 

27  00 

8x10 

25   50 

3x14 

27  00 

New  Y'ork.  Chicago  and  St   Louis 

—  Southern  Pine 

rk- —         . 

22-24            20 
Ft          and  t 
$34  00         $.50 
39  00           5S 
44  00           51 
49  00          51' 
56  00           6i 
6«  00           6.'( 
77 

3x  4  to    8x8 

3x10  to  10x10... 
3x12  to  12x12      . 
3x14  to  14x14 

— -  New  Yo 

20  Ft 
and  Under 

$33.00 

38  00 

43  00 

48  00 

Chicago • 

Ft              22- 
nder         24  Ft. 
00          $.5  JO) 
00            S.i  00 
00            55  00 
00            60  00 

55  00 

00            65  00 

3x18  to  18x18..  .  . 
4x20  to  20x20.    . 

67  00 

00            69  00 
00            7:-  00 

♦Wholesale  price  (to  dealers)  of  long  leaf  pine.  Short  leaf  pine  up  to  14  x  14 
co^ts  $15  per  M.  less. 

Price  to  contractors,  on  lighters  or  cars.  New  York,  about  $5  additional. 

St.  Louis:  Y'ellow  pue.  ilw  24  ft.  long,  3  x  4  to  4  x  4.  $35;  3  x  6  t.  8  x  8. 
$33;  3  X  12  to  5  X  12.  $43;  3  x  14  to  4  x  14.  $48;  3  x  16  to  '  x  16.  $52;  3  x  18  to 
5x  18.  $58: 

Over  24  ft  —Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft  for  sites 
12x12  and  under,  for  sizes  over  12  x  12  add  $2.  for  merchantable  add  $2  to  siie.i 
lOx  lOand  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 

I2i12-In. 
—  20  Ft  and  Under 


Other  Cities 


-8x8-In.x20-Ft 


Boston $45 .  00 

Seattle 

New  (Jrleans 35  00 

Baltimore 53  08 

Cinci:inati 50  00 

Montreal 78  00 

Los  Angeles 

Detroit 

Denver 

Minneapolis i2  00 

Atlanta 27   50 

Dallas 35 .  00 

Kansas  City 34  00 


50  00 
85  00 
47  00 


$55  00   $45  00      $55  00 


38  00 

68  00 
65  50 
78  00 


Quotationa  f.o.b  mills  only 


35.00 
-In.  Rough,  101 


Boston $45   00 

Seattle 

New  Orleans 55  00 

Baltimore 42  50 

Cinrinn.ati 70  00 

Montreal 120  00 

Los  Angeles 

Denver 

Minneapolis 38 .  00 

AtUnta 15  00 

D»ll;is 

KansasCity 36.00 


80  00 
60  00 
41   00 

£9  75 
Si  35 


64  00 
100  00 
49   00 

SS-To 


iO  00 

S9  00  

40  00  

39  00  37.00 

2-In    T.  and  Gr. 

10  In.  X  16  Ft. 

P.  Fir 

$43  00  $48  00 


35  00 

40  00 
40  00 
80  00 


35  00 


31   00 


•  Montreal — Up  to  32_ft.;   over  which,  $3.00  per  M.  increase  up  to  30  ft. 
Birmingham — Dimension  and  form  lumber  delivered  on   building  8i:e.  $26''JJ 
$28.     For  8x8x20  and  smaller.  85  per  cent  heart.  $33;     12x12x20  and  smaller.  85 
:it  heart,  $42;     1x10x16  and  smaller,  rough,  $16;     2x10x16  t.  and  g.,  $22; 


fob. 


Rough  fir.  2  X  1 2  and  2  X  4,  by  1 6  ft.. 


FREIGHT  RATES 


On  finuhod  steel  products  in  the  Pittsburnh  district,  includi:  ^  plates,  struc 
tural  shapes,  merchant  Fteet.  bare,  pipe  fittings,  plain  and  Kalvamzcd  wircnnils. 
rivet'',  spike.-*.  bott'H,  flat  sheets  (except  planished),  chains,  etc  ,  the  follov^-ine 
frciRht  rates  are  effective  in  cents  per  1 00  lb  ,  in  carloads  of  36.000  lb. : 

Baltimore $0,331  Detroit $0  33 

Birnii  gham 76i  Kansas  City 81 } 

Boston 41 S  New  Orleans 511 

Buffalo 29i  New  York 38 

Chicago 38  Pacific  Coast  (all  rail) I.66it 

Cincinnati 33  Philadelphia .35 

Cleveland 24  St.  Louis 471 

Denver 1.35*         St.  Paul 69) 

Note — Add  3%  iruiBport&tion  tax      *  Minimum  carload,  40,000  lb. 

Minimum  carload,  5(3.000  lb.,  structural  steel  only;  80,0001b    for  •  ther  iron   or 

steel  products. 


CONTRACTORS'  SUPPLIES 


STEEL    SHEET   PILING— The   f 

Pittsburgh,  with  a  c&mparison  of  s 

Current  One  Month  Ago  One  Year  Ago 

$2.55  $2  55  $2.55(a.$3.65 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvai 
ized  are  as  follows: 

New    York 

Hercules  red  strand,  all  constructions 20% 

Patent  flattened  strand,  special  and  cast  steel 20% 

Patent  flattened  strand,  iron  roi>e 5% 

Plow  steel  round  strand  rope 35% 

Special  steel  round  strand  rope 30% 

Cast  steel  round  strand  rope 22i% 

Iron  strand  and  iron  tiller 5% 

Galvanized  iron  rigging  and  guy  rope. .  .  v +I2i% 

San  Francisco:  Galvanized  iron  -igging  and  guy  ropes  +171%; 
bright  i-low,  30%  off. 

Cliicago:    Plow  steel,  round  strand.  30^^  off;   flattened  strand,  15%:   cast  stee 
round  strand.  17'^- 

Western   and    California   territory,    30%  plow  steel;  +171%  galvanised  ifo 
rigging  and  guy  rope. 

Montana.  Idaho  and  Arizona.  25^'^  plow  steel:  +22J%  galvanised  iron  riggir 
and  guy  rope. 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  1  to  2c.  extra: 
for  quantities  amounting  lo  less  than  600  ft.  there  is  an  extra  charge  of  Ic. 
number  of  feet  per  pound  for  the  various  sizes  is  as  follows:    i-in.,  8  ft.,  \-\ 
i-in.,  41;   1-in,,  3<:   U-in..  2  ft.   10  in.;   U-in.,  2  ft.  4  in.     Following  is  price  p. 
pound  for  j-in.  and  larger,  in  120Q-ft.  coil»: 

Boston $0   20 

New  York I6i 

Chicago 18 

Minneapolis I7i 

San  Francisco 15 

Atlanta 19 

Denver 2 1 J 

Cincinnati 22 

Dallas 29 

*780-f;.  coils. 


New  Orleans. , 
Los  Angeles. . 

Seattle 

St.  Louia 

Montreal. ... 

Detroit 

Baltimore 

Kansas  City . 


EXPLOSIVES— Price  per  pound  of  dynamii 


New  York $0.5/ 


Boston . 

Kansas  City 

Seattle 

Chicago 

Minneapolis 

St.  Louis 

Denver 

Dallas 

Los  Angeles 

Atlanta 

Baltim  re 

Cincinnati 

Montreal 

Bumingham,  d^iietrd. 


60% 

$0  Sk 


2875 
2875 

.2625 


Spruce  lO-in.  outt-s.  5-in.  tops,  length  20-30  ft $11. 

Spruce  I2-in.  butts,  6-in.  tops,  length  30-40  ft 10. 

Pine  !2-in.  butts.  6-in.  tops,  length  41-50  ft 13 

tops,  length  51-60  ft 22 

tops,  length  61-71  ft 25 


Dallas 
6-in    X  20-ft  $4  60   6-in.  x 

30-ft 

St  Lot 
$7. 
10. 
15 
16.: 

16.1 

.      27,1 

28.1 

7-in.  X 

30-ft        

6-in.  X  30-ft     7.10    7-in.  X 

35-ft 

35-ft    

8-in.  X  30-ft  8  45   7-in   x 

40-f  t 

8-in.  X 

45-ft    

8-in  X  35-ft                 10  38   8-in.  x 

50-f t    

SCRAP — The  prices  following  are  per  groji-  to 
in  New  York.     In  Chicago  and  .'<t    l.oui^  the  i 
cover  delivery  at  the  buyer's  works,  including  fr 

New  Vor 

n  paid    to   dealers  and  produce 
notations    arc    per    net   ton  fti 
eight  transfer  charges 

k                Chicago              St    Loi 
$1100                $11,111 

14  00                    IIJ! 

15  00                   tkM 
i  "0                       S.fl 

14  00                    I2S 
13  00                    If .01 

Re-rolUng  rails 10.00 

Relaying  raiU in. 00 

SHIP  SPIKES— Current  prices  per  100  lb. 
lo. 

— San  Francisco — ■ 
Galv.             Black 
$9. 10              $8  40 
8.65                6  65 
8.50               6  50 

8 

Pittsburgh  base.  $.1. 1,'!®  $3   40  per  100  lb. 
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British  Coal  Strike 

THOUGH  the  British  coal  strike  was  terminated  ten 
days  ago,  after  it  had  been  in  progress  eighty-eight 
days,  full  details  of  the  agreement  are  not  yet  available. 
This  much  is  certain,  however,  that  the  settlement  has 
been  underwritten  by  the  British  taxpayers  to  the  tune 
of  £10,000,000.  Also,  some  sort  of  profit-sharing 
scheme  has  been  agreed  upon,  conditional,  of  course,  on 
there  being  profit,  but  whether  this  profit  sharing  is 
through  national  or  through  district  pools  is  not  clear. 
The  full  details  should  make  interesting  reading. 

Professor  Burr  on  Education 

ATTENTION  was  called  last  week  to  the  forceful 
l\ address  delivered  by  Prof.  William  H.  Burr  before 
the  Society  for  the  Promotion  of  Engineering  Educa- 
tion. The  address  is  referred  to  again  because  it  is 
printed  in  this  issue  and  his  views  are  therefore  avail- 
able to  the  members  of  the  profession.  There  are  not 
many  subjects  that  would  yield  more  value  to  the 
profession  than  a  serious  consideration  and  discussion 
of  Professor  Burr's  paper.  How  many  engineers  feel 
that  a  college  course  is  a  desirable  prerequisite  to  engi- 
neering study?  How  many  would  go  further  and  hold 
that  a  college  course  should  be  made  a  compulsory  pre- 
requisite to  engineering  study?  The  profession  needs 
to  know  where  it  stands  on  this  all  important  subject. 

Relief  for  the  Railroads 

REFUNDING  by  the  government  of  the  indebtedness 
^  to  the  railroads  for  capital  expenditures  under  Fed- 
eral control  will  not  only  afford  material  relief  to  the 
railroad  industry,  but  also  to  business  in  general. 
Ordinarily  under  private  operation,  such  totals  for 
capital  expenditure  would  be  provided  for  by  long-time 
bonds  or  in  a  few  cases  by  the  issuance  of  stock.  Even 
in  normal  times  it  would  be  unusual  for  the  carriers  to 
be  called  upon  immediately  to  pay  cash  for  a  $500,000,- 
000  improvement  program.  In  the  present  serious  situ- 
ation of  the  railroads  it  would  be  practically  impossible. 
Refunding  the  government  debt  should  go  far  toward 
relieving  the  railways. 

Heroic  Flood  Protection  Work 

EMERGENCY  levee  construction  demanding  heroic 
measures  for  the  safety  of  hundreds  of  people  and 
millions  of  property  value  was  a  spectacular  feature 
of  the  recent  accomplishment  by  engineers  at  Trotter's 
Front,  described  elsewhere  in  this  issue.  The  work  was 
noteworthy  not  only  as  record  breaking  construction, 
but  also  as  an  example  of  the  cool  judgment  of  engineers 
during  times  of  great  stress.  The  flood  threatened  a 
territory  of  more  than  3,000  square  miles  with  the 
populations  of  many  prosperous  towns  and  property 
assessed  for  over  $100,000,000.  While  observations 
were  being  taken  and  forces  for  the  work  organized, 


the  engineers  made  their  plans.  Then  construction 
started,  gathering  momentum  as  it  progressed.  The 
work  was  a  success  and  a  disaster  was  averted. 

Tunnel  Work  Resumed 

THE  opening  of  bids  this  week  for  the  Jersey  ven- 
tilating shafts  of  the  Hudson  River  vehicular  tunnel 
and  the  fixing  of  a  date  early  next  month  for  the 
official  ceremony  of  breaking  ground  at  the  west  end  of 
the  tubes  marked  a  resumption  of  amicable  relations 
between  the  New  York  and  New  Jersey  commissions, 
which  have  been  at  loggerheads  for  many  weeks.  The 
result  has  been  that  while  the  two  commissions  debated 
their  differences  over  the  proposed  widening  of  Jersey 
City  streets  at  the  joint  expense  of  the  two  states,  a 
valuable  portion  of  the  construction  season  was  slipping 
by  with  no  work  in  progress  on  the  Jersey  side  of  the 
interstate  subaqueous  route.  At  this  writing  the  long- 
drawn-out  controversy  over  the  status  of  the  board 
of  consulting  engineers,  "dismissed"  by  the  Jersey  com- 
mission, is  still  in  doubt,  but  the  indications  are  that 
this  will  be  adjusted  at  an  early  date.  The  important 
thing  is  that  the  deadlock  has  been  broken  and  that 
sufficient  progress  will  have  been  made  on  the  Jersey 
shafts  to  advertise  for  bids  by  Sept.  1  for  the  construc- 
tion of  the  shield-driven  twin  tunnels  under  the  river. 
These  constitute,  of  course,  the  main  contracts.  The 
engineering  plans  and  specifications  for  the  river  por- 
tion of  the  tunnel  are  completed,  so  that,  so  far  as  the 
technical  features  of  the  work  are  concerned,  there  is 
nothing  in  sight  to  delay  actual  tunnel  excavation. 

Try  the  Cement  Suit 

AS  ANNOUNCED  in  our  news  columns  last  week  the 
l\  Department  of  Justice  has  instituted  another  civil 
suit  against  the  cement  manufacturers  for  a  violation 
of  the  Sherman  Act,  although  the  similar  action  brought 
in  New  Jersey  in  August,  1919,  has  never  come  to  trial. 
The  bringing  of  the  former  action  was  the  occasion  of 
a  "grand-stand  play,"  in  which  the  Washington  corre- 
spondents were  given  to  understand  that  this  was  a 
first  move  on  the  part  of  the  then  administration  "to 
reduce  the  cost  of  living."  It  did  not  seem  to  occur  to 
Washington  that  the  connection  between  the  cost  of 
living  and  cement  was  rather  remote.  In  fairness  to 
the  manufacturers  and  users  of  cement  no  delay  in  the 
new  action  should  be  permitted  or  encouraged  by  the 
Attorney  General.  If  the  open-price  and  other  methods 
jointly  followed  by  the  manufacturers  are  illegal, 
cement  users  who  presumably  suffer  by  such  illegal 
methods  are  entitled  to  early  relief.  If  those  methods 
are  legal,  the  much  attacked  cement  makers  should  be 
given  a  clean  bill  of  health.  There  has  been  too  much 
talk  of  trade  restraint  in  the  cement  business  to  permit 
the  situation  to  drag  along  on  general  impressions  and 
one-sided  accusations. 
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Baltimore  Sewage-Works 

LARGEST  of  American  cities  to  treat  its  sewage, 
^  Baltimore  has  been  remiss  in  not  publishing  annual 
reports  giving  operating  data  for  its  sewage-works. 
This  makes  all  the  more  welcome  the  article  begun  on 
p.  50  of  this  issue  summarizing  operating  experi- 
ences and  results  for  the  nine  full  years  since  the  plant 
was  put  in  operation.  The  changes  in  design  and  opera- 
tion outlined,  together  with  the  monthly  and  yearly 
averages  of  laboratory  results  and  the  yearly  costs  of 
treatment,  make  the  article  unique  in  the  literature  of 
sewage  treatment.  Of  special  interest  are  the  compara- 
tive data  for  one-story  settling  tanks,  separate  sludge 
digestion  tanks  and  for  two-story  or  Imhoff  tanks,  and 
the  account  of  the  alterations  made  in  the  latter.  In- 
teresting also  are  the  brief  summaries  of  activated- 
sludge  and  of  grease-recovery  tests  at  Baltimore.  Every 
city  owes  to  itself  and  other  cities  well-presented  data 
on  the  operation  of  its  public  works,  particularly  those 
having  so  many  and  vexing  problems  as  are  constantly 
present  in  sewage  treatment.  It  is  to  be  hoped  that 
Mr.  Schaetzle's  excellent  summary  of  nine  years  experi- 
ence in  operations  of  the  Baltimore  sewage-works  will 
stimulate  the  responsible  city  authorities  to  make  sure 
that  full  annual  reports  are  published  hereafter. 

Steel  Lower 

FOR  the  second  time  in  three  months  the  United 
States  Steel  Corporation  announces  a  reduction  in 
prices.  The  prevailing  market  had  been  below  the  offi- 
cial figures  for  some  time.  The  announcement  thus  fol- 
lows rather  than  leads  the  market.  The  corporation  in 
former  years  maintained  an  unquestioned  leadership  in 
prices — a  leadership  which  Judge  Gary  succeeded  in 
holding  for  many  years,  and  from  which  much  good  re- 
sulted. The  stability  of  the  steel  market  was  never  in 
doubt  while  that  policy  prevailed.  The  readjustment 
now  going  on  in  this  country  is  part  of  the  slow,  down- 
ward drift  of  steel  prices.  What  point  in  that  movement 
has  been  reached?  Probably  under  existing  conditions 
of  low  demand,  the  bottom  level  will  be  determined  less 
by  production  cost  than  by  the  confidence  of  the  indus- 
trial world  in  the  soundness  of  the  schedule.  Whether 
the  present  readjustment  will  establish  this  confidence 
and  revive  purchase  and  production  cannot  yet  be  fore- 
told. It  is  our  judgment  that  it  will  not.  Prices  must 
go  still  lower  before  they  will  help  to  stimulate  demand. 
The  1913  average  price  for  shapes,  Pittsburgh  base,  was 
$1.50;  in  December,  1914,  the  minimum  of  $1.08  was 
reached.  The  newly  announced  price  reduction  brings 
the  figure  to  $2.00.  The  price  will,  we  believe,  have  to 
go  under  that  to  tempt  large  buying. 


Radio  on  Construction  Work 

IN  THE  last  two  years  the  use  of  radio  as  a  means  of 
communicating  with  construction  camps  in  remote 
regions  has  received  much  attention  in  the  West.  This 
has  been  because  of  the  much  more  eff'ective  apparatus 
developed  during  the  war  and  the  comparatively  large 
number  of  men  now  available  who  have  had  training  in 
the  installation  and  operation  of  radio  equipment.  The 
cost  and  time  required  for  constructing  telephone  lines 
through  rough  mountainous  territory  and  the  difficulty 
of  maintaining  those  lines  in  high  altitudes  during  the 
winter  season  are  strong  arguments  for  the  use  of  wire- 
less. Power  companies  adding  new  generating  plants  to 
their  systems  were  naturally  the  first  to  apply  the  idea 


because  their  staff  included  engineers  more  or  less 
familiar  with  the  principles  of  radio  and  because  in  their 
case  the  equipment  promised  to  be  permanently  useful. 
After  construction  was  completed  it  would  enable  the 
company  to  maintain  communication  with  the  remote 
generating  stations  independently  of  the  telephone  lines 
which  are  so  often  subject  to  derangement,  particularly 
in  times  of  storm  when  means  of  communication  are 
likely  to  be  most  urgently  needed. 

In  addition  to  the  two  radio  systems  described  on  k 
p.  57,  many  Western  power  companies  are  using  radio  |j 
in  a  small  way  or  are  considering  plans  for  extensive 
installations.  It  is  safe  to  say  that  very  soon  this  will 
be  the  generally  accepted  means  of  communication  with 
all  mountain  stations  and  camps  operated  by  the  power 
companies. 

Manifestly  the  radio  telegraph,  requiring  specially 
trained  operators  (and,  if  a  wave  length  of  over  200 
meters  is  desired,  operators  holding  a  commercial  grade 
license)  is  not  as  convenient  as  the  radio  telephone.  The 
latter  has  been  used  successfully  but  the  simplification 
gained  by  substituting  speech  for  code  signals  seems  to 
be  lost  in  the  extra  skill  required  to  keep  the  telephone 
apparatus  in  a  stable  working  condition.  Moreover,  the 
range  and  dependability  of  the  radio  phone,  even  with 
the  most  skilled  operator,  is  less  than  with  the  telegraph, 
so  that,  en  the  whole,  experience  to  date  suggests  the 
use  of  the  telegraph  with  means  for  switching  over 
from  telegraph  to  telephone  when  conditions  become 
favorable. 

The  West  will  naturally  lead  in  the  application  of 
wireless  communication  to  construction  service  because 
of  the  particular  advantages  attending  its  use  there. 
Present  indications  are  that  development  will  be  rapid. 
Now  that  the  power  companies  have  paved  the  way, 
engineering  contractors  may  be  expected  to  follow  in 
adopting  wireless  on  construction  work. 


John  F.  Wallace 

No  NAMES  in  American  engineering,  up  to  the 
present  at  least,  are  likely  to  be  more  enduring 
than  those  associated  with  the  construction  of  the 
Panama  Canal.  It  is  the  foremost  of  our  Federal 
engineering  enterprises.  It  is  a  project  of  tremendous 
importance  in  world  trade.  It  has  important  international 
political  bearings.  It  was  the  scene  of  a  notable  fail- 
ure in  the  history  of  engineering  enterprises,  a  failure 
turned  into  brilliant  success  by  American  engineers. 
Last  week  the  first  of  the  chief  engineers  on  the 
Panama  Canal,  John  F.  Wallace,  passed  to  the  beyond. 
Though  constantly  engaged  on  important  engineering 
enterprises  since  his  retirement  from  the  Panama  work, 
his  personality  was  largely  merged  with  that  of  the 
corporation  of  which  he  was  the  head.  Consequently 
he  has  not  stood  out  as  strongly  among  engineers  as  his 
previous  work  and  his  later  achievements  warranted. 
His  standing  among  engineers  and  his  great  ability, 
however,  are  fully  attested  by  his  selection,  after  pains-  ' 
taking  search,  as  the  first  chief  engineer  of  the  Panama 
enterprise.  Ho  had  won  his  .spurs  by  his  achievements 
in  the  Middle  West,  and  his  engineering  associates  had 
honored  him  in  1900  with  the  presidency  of  the 
American  Society  of  Civil  Engineers.  That  he  displayed 
at  Panama  the  same  qualities  which  had  won  him  such 
national  recognition  among  his  associates  is  attested 
by  all  who  are  familiar  with  the  Panama  job.  His 
was  the  work  of  picking  up  the  wreckage  of  the  French 
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enterprise  and  bringing  some  semblance  of  order  and 
organization  out  of  that  chaos.  General  Goethals  him- 
self has  generously  given  credit  to  his  predecessors, 
Wallace  and  Stevens,  for  what  they  accomplished 
previous  to  his  advent  on  the  job. 

His  passing  is  a  fitting  time  to  emphasize  the  place 
which  his  connection  with  the  Panama  Canal  will  give 
him  in  the  annals  of  American  engineering. 


Through  Foreign  Glasses 

GETTING  the  vievv^joint  of  the  man  at  a  distance  is 
usually  as  valuable  as  it  is  refreshing.  Customary 
ways  of  doing  things  somehow  look  different  when  seen 
through  another's  glasses;  we  are  apt  to  perceive  a 
problem  where  previously  everything  looked  secure  and 
standardized.  Of  course  the  recognition  of  a  problem 
paves  the  way  to  its  ultimate  solution.  It  is  quite  pos- 
sible, therefore,  that  the  comments  of  P.  H.  Chen  on 
bridges  and  locomotives  in  China  may  have  a  construc- 
tive effect. 

Since  the  first  step  in  dealing  with  a  new  problem  is 
to  examine  the  correctness  of  its  premises  and  state- 
ments, it  will  be  necessary  before  much  headway  can 
be  made  in  the  present  case  to  weigh  Mr.  Chen's  charge 
that  bridges  of  American  design  are  heavier  and  more 
costly  than  their  European  counterparts — a  charge  none 
the  less  for  the  mildly  questioning  way  in  which  it  is 
put.  Sufficient  information  on  this  subject  should  be 
obtainable  at  home  for  at  least  tentative  conclusions, 
and  it  is  to  be  hoped  that  American  engineers  will  take 
the  trouble  to  record  their  observations  of  facts  sup- 
porting or  traversing  the  Chinese  comparison.  Certain 
pieces  of  evidence  to  hand  at  the  moment  are  conflict- 
ing, some  confirming  and  others  opposing  the  claim 
made  as  to  the  relative  economy  of  bridges  designed 
by  American  and  by  European  engineers.  But  a  prime 
difficulty  of  the  case  is  that  it  is  not  easy  to  know 
whether  a  given  comparison  is  on  an  even  basis — 
whether  it  involves  the  same  loading,  similar  conditions 
as  to  clearance  and  other  governing  factors,  and  equal 
excellence  of  design. 

Passing  over  for  the  present  what  the  article  says 
on  the  subject  of  bridges,  we  come  to  a  point  that  may 
prove  to  be  of  pivotal  importance,  namely,  the  behavior 
of  American  and  European  locomotives.  An  experiment 
is  recorded  which  shows  that  an  American  locomotive 
sets  up  lateral  vibrations  in  a  bridge  several  times  as 
violent  as  those  set  up  by  a  European  locomotive.  The 
test  is  perhaps  too  crude  to  be  conclusive,  but  until  dis- 
proved by  more  careful  experiments  it  must  be  taken 
as  indicating  that  American  locomotives  are  needlessly 
rough  on  the  structures  that  carry  them.  It  would  ap- 
pear that  there  is  a  good  bit  of  room  for  improvement 
in  locomotive  construction. 

So  far  as  this  locomotive  effect  concerns  bridges,  i; 
would  require  stiffer  construction.  Does  this,  possibly, 
account  for  the  fact  that  we  build  our  bridges  of  stiffer 
proportioning,  with  very  much  heavier  bracing,  and 
with  larger  allowance  of  extra  metal  for  "impact"  than 
do  European  bridge  constructors? 

Obviously,  if  we  must,  for  certain  operating  advant- 
ages, tolerate  great  unbalance  in  the  driving  wheels  and 
violent  nosing  effects,  then  our  bridges  must  be  made 
correspondingly  more  robust;  but  the  added  expense  in- 
volved here  should  be  justified  by  the  operating  gain  and 
by  the  gain  in  service  value  of  these  rougher  locomo- 
tives.   Is  any  such  gain  in  fact  realized? 


What  is  much  more  important  than  the  effect  of  loco- 
motive unbalance  on  bridges,  however,  is  its  effect  on 
track.  It  seems  a  fair  inference  that  if  a  particular 
locomotive  is  two  or  three  times  as  severe  in  its  lateral 
effect  on  a  bridge  as  another  locomotive,  the  former  will 
also  be  more  severe  on  track  and  roadbed.  Track  injury 
and  maintenance  costs  presumably  are  a  function  of 
these  lateral  effects,  and  would  be  reduced  by  lessening 
the  lateral  forces.  Since  maintenance  charges  are  a 
weighty  element  of  railroad  costs  today,  their  reduc- 
tion would  be  eminently  worth  while,  especially  as  a 
gain  in  safety  of  operation  might  also  be  expected  to 
follow  such  a  change.  In  other  words,  the  question  pre- 
sented is  whether  the  locomotive  with  unnecessary  un- 
balance and  nosing  may  not  have  much  more  to  answer 
for  than  merely  additional  cost  of  bridge  construction. 
If  the  answer  is  affirmative,  then  our  standard  locomo- 
tive construction  is  indeed  challenged;  its  operating 
advantages,  if  any,  must  be  balanced  against  not  merely 
a  bridge  charge  but,  possibly,  a  considerable  part  of  the 
entire  track  maintenance  charge  of  our  railways. 

Safety  in  Service 

COMMON  practice  in  proportioning  the  wooden  floor 
joists  of  bridges  or  of  buildings  where  the  loading 
is  likely  to  produce  shock  or  severe  vibration  is  to  make 
an  additional  strength  allowance  for  the  impact  and 
vibration  effects.  This  is  done  either  by  increasing  the 
computed  (static)  stresses  by  a  certain  percentage 
(impact  increment)  or  by  the  substantially  equivalent 
process  of  proportioning  the  parts  for  a  heavier  loading 
than  will  actually  be  applied;  the  former  method  is  the 
customary  one  for  bridges,  the  latter  for  warehouses 
and  dancing  floors.  It  is  now  proposed  to  do  away  with 
such  extra  strength  allowance,  on  the  ground  that 
timber  is  stronger  under  the  shock  of  suddenly  applied 
load  than  under  quiescent  load.  This  proposal  is  made 
by  the  Timber  committee  of  the  American  Society  for 
Testing  Materials  in  its  recent  report. 

After  recommending  certain  values  for  working 
stresses  for  quiescent  load  the  committee  makes  these 
values  applicable  to  impact  loading  by  giving  formulas 
which  increase  the  allowable  working  stress  for  design 
in  exactly  the  same  ratio  that  the  computed  stress  is 
increased  by  the  impact  allowance.  Thus  the  committee 
virtually  says  that  impact  may  be  ignored  entirely  so 
far  as  timber  is  concerned.  Undoubtedly  the  underlying 
experimental  fact,  namely,  that  steady  load  has  a  more 
severe  effect  on  timber  than  transitory  load,  is  well 
established.  But  heretofore  no  one  had  interpreted  this 
fact  as  wiping  the  impact  factor  off  the  slate  entirely. 
Blows  or  vibratory  influences  produce  rather  complex 
effects  on  structures — hardly  as  simple  as  those  arising 
from  mere  transitory  loading. 

It  seems  likely  that  engineers  and  architects  who 
have  heretofore  considered  it  necessary  to  make  impact 
allowances  in  timber  structures  as  well  as  in  steel,  may 
be  reluctant  to  change  their  practice  on  the  recommenda- 
tion of  those  who  speak  only  for  the  quality  of  material, 
not  for  the  action  of  structures  and  their  loads.  The 
problem  at  issue  is  one  that  on  the  face  of  it  involves 
both  the  material  and  the  service,  and  its  proper  answer 
is  bound  to  call  for  the  experience  of  the  representatives 
of  both.  In  the  meantime  it  may  be  said  that  the  pro- 
posal of  the  committee  is  of  unusual  interest,  and  dis- 
tinctly of  a  kind  to  invite  discussion  since  it  involves 
the  important  issue  of  due  safety  in  service. 
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Nine  Years'  Operation  of  the  Baltimore  Sewage-Works 

Plant  Comprises  Bar  Screens,  Venturi  Meters,  Hydrolytic  and  Separate  Sludge  Digestion  Tanks,  Imhoft 
Tanks,  Sludge  Drying  Beds,  Revolving  Screens  for  Tank  Effluents  and  Sprinkling  Filters — Sludge  Sold 


By  Theodore  C.  Schaetzle 

Principal  Sanitary  Chemist  of  Sewage-Worlts,  Baltimore.  Md. 


WITH  the  publication  of  the  1914  report  of  the 
Baltimore  Sewerage  Commission  the  last  consistent 
record  of  the  development  of  Baltimore's  vast  sewerage 
system  ended.  Throughout  the  years  that  this  report 
was  published  some  mention  was  made  of  the  sewage- 
works,  always  in  reference  to  its  construction  features 
— except  for  the  1911  report,  which  dealt  extensively 
with  the  experiments  upon  the  results  of  which  the 
present  system  was  adopted.  Numerous  articles  on  the 
construction  of  the  plant  appeared  in  the  engineering 
periodicals  but  little  as  to  its  operation,  and  some 
erroneous  ideas  regarding  the  Imhoff  tanks  completed 
in   1916  have  been   circulated.     These   facts  combined 
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FIG.  1.     GEXERAL  PLAN  OF  THE  BALTIMORE 
SEWAGE- WORKS 

with  numerous  requests  for  information  have  led  me 
to  prepare  the  following  resume  of  the  operation  of 
the  Baltimore  sewage-works  from  their  first  full  year  of 
use  in  1912  to  the  close  of  1920.  To  make  the  account 
more  readily  understandable  an  outline  description  of 
the  plant  will  first  be  given.* 

On  April  7,  1904,  the  Maryland  Legislature  passed 
the  sewerage  enabling  act  which  stated  that  the 
Sewerage  Commission  of  Baltimore  had  no  authority  to 
construct  any  sewerage  system  which  would  discharge 
sewage,  as  distinguished  from  storm  water  or  ground 
drainage,  into  the  Chei^apeake  Bay  or  any  of  its  tribu- 
taries. Accordingly  the  commission  "resolved,  that  the 
effluent  proposed  to  be  discharged  into  the  Chesapeake 
Bay  or  its  tributaries  in  the  sy-stem  to  be  recommended 
by  the  engineers  shall  be  of  the  highest  practicable 
degree  of  purity." 

To  meet  these  requirements  the  Black  River  Disposal 
Works  were  constructed — and  put  into  operation  on  Oct. 


•The  principal  articles  on  the  operation  of  the  plant  heretofore 
DublNhed  have  been:  "Operation  of  the  Baltimore  Sewage  Dis- 
posal Plant"  .Wiinictnal  Journal,  Nov.  2.  1916;  "The  Truth  About 
Imhoff  Tanks  at   Baltimore."   Engineering  Xcwa-Record.  July  11. 

Summaries  of  the  "Report  of  the  Advisory  Engineers  of  the 
Sewerage  Commission  of  Baltimore"  appeared  in  Engineering 
Record,  .July  28  and  Aug.  4.  1906.  pp.  101  and  129,  and  in  Engi- 
nef-rinij  Xeivs,  Aug.  16.  1916.  p.  177.  A  description  of  the  experi- 
mental sewage-works  built  and  operated  to  secure  data  for  the 
design  of  the  plant  was  printed  In  Engineering  Nens,  Feb.  28. 
1907,  p.  23.';,  and  the  same  Journal  for  July  22.  191.'),  p.  164. 
de.S(  rlb'd  the   activated-sludge   experiments   then   being  conducted. 

Articles  on  design  and  construction  are  :  "The  Sewage  Disposal 
Works  at  Baltimore."  En(/tni  erino  Fceord,  Feb.  27.  1909.  p.  237: 
'The  <:onstructlon  of  the  Baltimore  Sewage  Disposal  Works." 
EnoinccTing  Rreord,  Nov.  13.  1909.  p.  515,  and  Nov.  20,  1909, 
p.  580  :  "Sewage  Disposal  Works  at  Baltimore."  Engineering 
Rreord,  Feb.  24.  1912,  p.  201.  and  "Imhoft  Tanks  to  Increase 
Capacity  of  Baltimore's  Sewage  Treatment  Plant,"  Engineering 
Record,  July  4,  1914,  p.  4;  "Additions  to  the  Baltimore  Sewage- 
Works,"  Engineering  News,  Aug.  5,  1915.  p.  278  ;  "Completion  of 
the  Sewerage  System  of  Baltimore,"  Oct.  19,  1916,  p.   736. 


30,  1911.  Additions  have  been  made  from  time  to  time 
to  care  for  the  increasing  sewage  flow  and  at  the  pres- 
ent writing  further  extensions  are  under  contract. 

Descriptlov  of  Works — The  existing  plant  consists  of 
preliminary  vertical  bar  screens  spaced  1  in.  apart;  a 
meter  house  with  five  42  x  21-in.  venturi  meters;  3 
preliminary  plain  sedimentation  tanks,  known  as  hydro- 
lytic tanks;  28  radial-flow  Imhoff  tanks,  19  separate 
sludge  digestion  tanks  and  7.8  acres  of  sludge  drying 
beds:  4  cylindrical  revolving  screens,  trickling  filter 
control  house,  30  acres  of  trickling  filters,  4  small  pump- 
houses,  each  equipped  with  an  electrically-driven  cen- 
trifugal pump,  a  hydro-electric  power  house,  generat- 
ing power  from  available  head  in  the  treated  sewage, 
and  a  final  effluent  conduit  discharging  into  Black  River. 

The  hydrolytic  tanks  are  divided  into  two  compart- 
ments by  a  curtain  wall,  the  first  compartment  being 
103  ft.  il  in.  long  by  101  ft.  9  in.  wide  and  lOJ  ft. 
deep,  while  the  larger  or  secondary  compartment  is 
313  ft.  9  in.  long  by  101  ft.  6  in.  wide  and  13  ft.  deep. 
Both  compartments  have  sloping  bottoms. 

The  Imhoff  tanks  are  circular.  They  were  originally 
of  the  downward  and  outward  radial-flow  type,  but  some 
have  since  been  converted  to  a  radial  horizontal  flow. 
All  of  them  are  to  be  converted  in  this  manner.  These 
tanks  are  39  ft.  inside  diameter,  131  ft.  deep  to  the 
bottom  of  the  sedimentation  chamber,  and  27  ft.  total 
depth.  The  sludge  chamber  is  23  ft.  in  diameter,  with 
a  conical  bottom  5.3  ft.  deep.  The  capacity  of  the  sedi- 
mentation chamber  is  8,920  cu.ft.,  and  of  the  sludge 
chamber  3,663  cubic  feet. 

Of  the  19  separate  sludge  digestion  tanks  three  are 
140  X  103  ft.  2  in.  in  plan  and  13  ft.  in  depth  and 
16  are  cylindrical  tanks,  38  ft.  inside  diameter,  15  ft. 
deeo  to  (he  conical  bottom,  which  is  9i  ft.  deep,  making 
a  total  depth  of  241  ft. 

Each  revolving  screen,  open  at  one  end  only,  is  12  ft. 
in  diameter  and  10  ft.  long,  weighs  approximately  li 
tons  and  is  constructed  of  well  seasoned  white  oak.  The 
-stitTness  is  provided  by  Mn.  steel  tierods.  The  surface 
is  covered  by  Monel  metal  cloth,  24  meshes  to  the  inch, 
reinforced  with  No.  10  gage  galvanized  wire.  Each 
screen  revolves  on  a  bearing  at  the  closed  end  and  on 
trunnions  at  the  open  end,  and  is  driven  by  a  2-hp. 
motor. 

The  trickling  filters  cover  an  area  of  30  acres,  divided 
into  10  beds.  They  are  filled  to  an  average  depth  of 
Bi  ft.  with  1-  to  2i-in.  hard  broken  stone.  The  stones 
rest  upon  slotted  tile  which  covers  the  numerous  under- 
drains  leading  to  a  larger  underdrain  and  finally  to  the 
settling  basins.  These  beds  are  provided  prtncipally 
with  the  Merritt  square  nozzles,  although  a  few  Taylor 
nozzles  are  still  in  use. 

The  flow  onto  these  beds  is  regulated  from  the  con- 
trol house,  which  contains  a  constant-head  chamber, 
valves  electrically  operated  for  turning  on  and  off  an 
entire  three-acre  bed,  and  butterfly  valves  for  causing  a 
fluctuation  in  the  spray,  which  has  a  cycle  of  approxi- 
mately four  minutes. 


July  14,  1S21 


ENGINEERING     NEWS-RECORD 


51 


The  settling  basins  are  275  x  290  ft.  in  plan  and  10  ft. 
deep,  with  sloping  bottoms. 

The  power  house  is  equipped  with  two  150-hp.  tur- 
bines. A  direct  connection  to  two  110-kw.  generators 
is  established  by  horizontal  shafts  passing  through  stuf- 
fing boxes  in  the  wall  of  the  building.  The  generators 
supply  2,300  volts  to  be  stepped  down  to  220  and  110 
volts.  The  power  house  is  also  equipped  with  a  large 
switchboard,  one  two-stage  centrifugal  pump  of  600  gal. 
per   min.   capacity   against   a   157-ft.   head,   and   a   gas 


FIG.   2.     THE  BALTIMORE  SPRINKLING    FILTERS    IN    WINTER 


engine  which  was  used  for  driving  one  of  the  generators 
before  the  sewage  flow  was  sufficient  for  operating  the 
turbines  continuously. 

The  sand  beds  are  of  three  distinct  types.  The  orig- 
inal bed  consisted  of  30  in.  of  sand  upon  6  in.  of  gravel, 
but  because  of  poor  drainage  the  sand  depth  has  been 
decreased  from  time  to  time  until  at  present  it  is  18  in. 
and  drains  satisfactorily.  The  setting-basin  sand  beds 
have  a  12-in.  depth  of  sand  with  no  gravel  except  over 
the  underdrains.  The  beds  built  in  1914  aggregate 
5.17  acres  and  are  constructed  with  4  in.  of  sand  on  an 
11-in.  layer  of  gravel. 

Normal  Operation  Methods — Baltimore  has  separate 
sewers  connected  to  the  sewage-works  by  a  single  large 
outfall  sewer  30,370  ft.  long,  12  ft.  3  in.  wide  and  11  ft. 
high.  The  sewage  first  passes  through  the  bar  screens, 
depositing  an  average  of  35  wheelbarrow  loads  of  rags, 
fruit  peelings,  sticks,  etc.,  per  day  or  30  lb.  of  dry 
screenings  per  1,000,000  gal.  This  material  is  removed 
by  hand  and  sold  to  neighboring  farmers.  The  liquid 
then  continues  on  through  the  venturi  meters,  where  it 
is  divided,  part  going  to  the  hydrolytic  and  part  to  the 
ImhofF  tanks.  The  hydrolytic  tanks  are  kept  in  opera- 
tion until  they  show  signs  of  undesirable  septic  action 
or  until  the  laboratory  analyses  show  the  settling  effi- 
ciency to  be  below  normal.  The  supernatant  liquid  is 
pumped  to  one  of  the  other  hydrolytic  tanks  and  the 
residual  sludge  is  pumped  into  any  one  of  the  19  sepa- 
rate sludge  tanks.  The  Imhoff  tanks,  on  the  other  hand, 
are  run  continuously  except  for  a  short  interval  every 
two  weeks  when  about  GOO  cu.ft.  of  sludge  is  run  out 
of  each  tank — producing  good  .sly,dge.  The  effluents  of 
the  hydrolytic  and  Imhoff  tanks  discharge  into  the  same 
channel  and  from  there  pass  through  the  revolving 
screens.  Here  the  finer  particles  which  adhere  to  the 
under  side  of  the  screens  are  washed  off  by  a  continuous 
spray  of  purified  effluent  which  has  been  pumped  from 
the  hydro-electric  power  house  to  a  tower  128  ft.  high. 
The  return  water  from  these  screens  is  then  run  through 
two  of  the  Imhoff  tanks  used  temporarily  for  this  pur- 
pose.   A  special  tank  to  care  for  this  return  water  will 


be  constructed.  The  sewage  then  passes  on  through  the 
control  house  to  the  trickling  filter  beds  and  from  there 
through  the  final  settling  basins  to  the  power  house, 
thence  through  the  land  conduit,  and  is  finally  dis- 
charged into  the  river  2,500  ft.  from  the  shore  line. 

The  sludge  from  the  hydrolytic  tanks  having  been 
pumped  into  digestion  tanks  is  removed  from  these  when 
in  the  proper  condition,  spread  upon  the  sludge  drying 
beds  to  a  depth  of  12  in.  and,  when  dry  enough,  is 
removed  by  cars  to  the  Heineken  Reduction  Co.'s  dry- 
ing plant,  where  the  material 
is  dried  still  more,  bagged 
and  shipped  for  fertilizing 
purposes.  The  Imhoff  tank 
sludge  is  removed  from  the 
drying  beds  by  farmers  who 
purchase  it  for  25c.  per  load. 
There  being  two  settling 
basins,  one  is  cleaned  while 
the  other  operates,  the  clean- 
ing time  being  determined 
under  conditions  similar  to 
those  for  the  preliminary 
sedimentation  tanks.  These 
tanks  are  not  normally  cleaned 
as  frequently  as  the  primary 
tanks.  When  neither  is  cleaning  both  are  in  operation. 
The  sludge  from  these  tanks  is  either  disposed  of 
directly  upon  a  sand  bed  provided  for  this  purpose  or, 
when  not  in  the  proper  condition,  it  is  pumped  to  any 
available  sludge  digestion  tank. 

Operation  Results  for  Nine  Full  Years 

Actual  Operation  1911  to  1920  Inclusive — Although 
the  above  outline  is  the  method  of  operation  to  which 
it  is  well  to  adhere,  actual  conditions  have  not  allowed 
this  procedure  at  all  times.  Therefore  an  attempt  will 
be  made  to  show  just  what  the  more  important  changes 
have  been  and  at  the  same  time  figures  will  be  pre- 
sented to  show  the  results  of  such  operation. 

On  Nov.  6,  1911,  the  first  quantity  of  sewage  recorded 
as  having  reached  the  plant  was  2,411,000  gal.,  the 
same  being  a  seven  days'  flow.  From  this  time  on  until 
February,  1912,  no  consistent  records  were  kept  but 
after  the  latter  date  both  operation  and  laboratory 
analyses  records  were  made  regularly. 

During  these  early  days  the  plain  sedimentation  tanks 
were  used  as  a  dosing  chamber,  the  trickling  filters 
being  operated  but  once  a  day  and  then  only  for  a 
shoi-t  interval.  As  more  laterals  were  connected  the  fill- 
and-draw  method  of  operation  was  abandoned  and  the 
continuous  flow  for  one  bed  adopted.  The  1912  records 
show  an  average  daily  flow  of  11,800,000  gal.,  whereas 
the  1920  flow  was  52,120,000  gal.  per  day. 

Owing  to  the  fact  that  the  outfall  sewer  had  been 
designed  to  care  for  1,000,000  people  at  150  gal.  per 
day  the  first  few  years  of  operation  with  a  small  flow 
saw  the  deposition  of  considerable  solid  matter  on  the 
bottom  of  the  outfall  sewer,  as  well  as  a  distinctly  septic 
sewage  to  be  handled.  The  former  difficulty  could  only 
be  overcome  by  cleaning  the  lower  end  of  the  outfall 
until  such  a  time  as  the  flow  should  become  large  enough 
to  produce  a  scouring  velocity.  The  cleanings  were  made 
about  twice  yearly,  the  last  in  1916.  At  the  present 
time,  with  a  normal  peak  load  of  69,970,000  gal.,  the 
deposit  from  the  outlet  end  to  a  point  two  miles  up 
stream  varies  from  4  to  28  in.     The  cleaning  was  ac- 
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complished  in  the  following  manner:  An  adjustable 
dam,  in  cross-section  the  same  shape  as  the  lower  part 
of  the  sewer  but  1  ft.  less  in  diameter,  was  hinged  to 
the  rear  of  a  scow  (see  Engineering  Neios,  July  22, 
1915,  p.  178).  To  take  the  scow  up  stream  a  rope  was 
attached  to  it  and  a  man  in  a  rowboat  carried  the  free 
end  to  the  first  manhole,  where  he  tied  it  to  the  iron 
steps.  Then  the  men  in  the  scow  pulled  themselves  up 
to  this  point.  The  same  operation  was  repeated  from 
manhole  to  manhole,  the  dam  floating  in  a  horizontal 
position.  When  ready  to  start  cleaning  the  dam  was 
placed  in  a  vertical  position  and  braced  with  guy  ropes 
which  could  be  quickly  released  if  necessary.  The  rapid 
flow  of  water  beneath  the  scow  and  dam  scoured  the 
deposit  and  as  the  water  backed  up  the  dam  would  be 
suddenly  released,  thus  carrying  the  sediment  along. 
This  procedure  was  not  abandoned  because  the  velocity 
had  become  sufficient  to  scour,  although  there  is  con- 
siderable improvement  in  this  matter,  but  was  discon- 
tinued because  the  volume  of  sewage  is  at  all  times  of 
such  an  amount  as  to  keep  the  flow  line  too  high  to 
allow  sufficient  head  room  for  the  scow  and  workmen. 

Hydrolytic  and  Imhofp  Tanks 

PreUniiiwry  Sedimentation  or  Hydrolytic  Tanks — 
During  the  early  years  of  operation  the  small  vol- 
ume of  sewage  received  at  the  plant  made  it  pos- 
sible to  clean  the  hydrolytic  tanks  every  ten  days  to 
three  weeks  in  the  summer,  and  six  weeks  in  the  winter. 
When  cleaned  this  often  very  little  water  had  to  be 
added  to  cause  the  sludge  to  run  to  the  pump  well  from 
which  it  was  delivered  to  the  separate  digestion  tanks. 
This  condition  held  because  the  scum  had  not  had  suf- 
ficient time  to  become  thick  and  dry.  At  this  time  there 
was  always  one  hydrolytic  tank  in  service,  one  being 
cleaned  and  one  in  reserve.  In  June,  1916,  the  flow 
had  become  too  great  for  one  tank  and  a  second  one 
had  to  be  placed  in  service  for  the  peak  load,  making 
two  in  parallel.  Although  the  Imhoff  tanks  began  operat- 
ing in  August,  1915,  it  was  necessary  to  continue  the 
operation  of  two  hydrolytic  tanks,  and  eventually  to  run 
the  two  continuously  in  parallel.  The  reason  for  this 
will  be  mentioned  when  the  Imhoff  tank  operation  is 
considered.  A  gradual  accumulation  of  sludge  has  put  to 
use  all  the  available  storage  capacity  provided  by  the 
separate  digestion  tanks.  This  has  resulted  in  less  fre- 
quent cleaning  of  the  hydrolytic  tanks,  which  in  turn 
has  produced  a  heavy  scum,  pretty  well  dried  out.  This 
has  of  necessity  increased  the  cost  of  cleaning  because 
considerable  water  must  be  added  to  remove  the  scum 
and  sludge  to  the  digestion  tanks. 

Soundings  made  from  1915  through  1920  show  that 
the  cubic  yards  of  90  per  cent  undigested  sludge  pro- 
duced per  million  gallons  of  sewage  treated  has  been 
5.70,  5.53,  7.34,  6.06,  5.14  and  6.37  for  the  respective 
years  during  this  period.  An  average  detention  period 
of  3*  hr.  produces  the  best  effluent,  and  approximately 
65  per  cent  efticieiicy,  based  upon  settling  solids  re- 
moved, can  be  maintained  under  normal  conditions. 

Imhoff  Tanks — The  operation  of  the  Imhoff  tanks 
began  in  August,  1915,  when  7  of  the  28  were  put  into 
service.  Each  tank  was  "seeded"  differently  to  deter- 
mine the  best  method  of  producing  well-digested  sludge 
in  the  minimum  length  of  time.  Among  some  of  the 
methods  used  was  the  addition  of  newspapers,  lime, 
digested  sludge,  etc.,  but  no  advantage  was  found  over 
the  usual  method  of  allowing  the  sludge  to  accumulate 


and  digest  in  the  natural  way.  Other  tanks  were  gradu- 
ally put  into  service  until  by  March,  1916,  all  but  two, 
which  were  reserved  for  activated-sludge  experiments, 
were   operating. 

The  tanks  were  operated  at  a  low  rate  during  the 
ripening  period,  which  was  rather  long,  but  as  soon  as 
proper  bacterial  action  seemed  to  have  set  in  the  rate 
was  increased.  Considerable  trouble  was  soon  experi- 
enced, with  foaming  and  excessive  scum  formation. 
Sludge  was  removed  as  frequently  as  conditions  would 
warrant,  there  being  times  when  nothing  but  water 
could  be  drawn  off,  the  sludge  having  gone  to  scum. 
The  sloping  walls  were  squeegeed  by  a  regular  attendant, 
but  in  spite  of  all  this  the  scum  in  the  sedimentation 
chamber  at  times  reached  a  thickness  of  2  ft.  and 
more. 

To  prevent  and  quiet  foaming  a  fire  hose  was  used, 
but  the  best  method  was  to  shut  the  tank  off  from 
a  few  days  to  two  or  three  weeks,  during  which  inter- 
val skimming  of  the  sedimentation  chamber  and  spray- 
ing of  the  gas  stack  were  usually  resorted  to.  The 
tanks  were  then  restarted  very  slowly. 

Although  these  tanks  were  designed  to  treat  5,000,000 
gal.  each,  per  day,  with  a  50  per  cent  overload,  the 
average  maintained  for  about  two  years  for  26  tanks 
was  4,800,000  gal.  per  day.  That  is  to  say,  no  more 
than  this  amount  could  be  treated  with  a  proper  settling 
efficiency  and  without  considerable  scum  escaping.  At 
this  rate,  however,  the  avei'age  efficiency  maintained 
was  61.6  per  cent. 

Imhoff  Tanks  Taken  Out  of  Service 

On  June  6,  1917,  the  Imhoff  system  was  taken  out 
of  service  because,  at  this  time,  the  volume  of  flow  had 
become  too  great  for  one  sedimentation  tank  and  the 
Imhoff  tanks  with  their  limited  capacity,  and  not  enough 
for  two  hydrolytic  tanks  and  the  Imhoffs.  That  is,  if 
the  latter  combination  were  used  the  detention  period 
in  the  hydrolytic  tanks  would  become  so  long  that  odors 
would  be  materially  increased.  Another  reason  for 
discontinuing  the  Imhoff  tanks  was  one  purely  local 
and  strictly  of  a  hydraulic  nature.  Because  of  the 
excessive  loss  of  head  through  the  Imhoff  system  the 
water  level  in  the  large  effluent  channel  leading  to  the 
revolving  screens  had  to  be  carried  a  foot  lower  than 
when  the  hydrolytic  tanks  operated  by  themselves, 
thereby  reducing  the  available  area  of  the  revolving 
screens  very  considerably.  Furthermore,  as  soon  as  the 
head  in  the  outfall  sewer  dropped  below  a  certain 
elevation  the  Imhoff  system  would  stop  operating  and 
then  as  the  flow  increased  the  water  would  seek  its 
level  through  the  hydrolytic  tanks  because  of  the  less 
loss  of  head  through  them.  In  consequence  of  this  the 
sewage  would  enter  the  Imhoff  tanks  backward,  thereby 
disturbing  the  scum,  pieces  of  which  would  leave  the 
tanks  for  an  hour  or  more  after  they  had  started  operat- 
ing. This  condition  also  tended  to  overwork  the  revolv- 
ing screens. 

When  the  Imhoff  system  was  discontinued  the  average 
daily  rate  of  flow  was  44,380,000  gal.,  but  by  1919  this 
had  increased  to  55,060,000  gal.  This  made  it  possible 
to  restart  the  Imhoff  system  by  slightly  increasing  the 
detention  period  in  the  hydrolytic  tanks.  With  this  end 
in  view  two  tanks  were  remodeled  and  put  in  operation 
in  May,  1919,  for  experimental  purposes.  The  results 
of  a  long  period  of  experiment  warranted  to  change  being 
made  in  all  the  tanks.    Accordingly  this  work  was  car 
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ried  on  as  rapidly  as  possible  and  by  January,  1921, 
18  of  the  28  tanks  were  in  service.  The  alterations 
consist  of  a  raise  in  the  flow  line  so  that  there  can  be 
no  back  flow  into  the  tanks,  reducing  the  number  of 
weirs  in  the  outlet  channel  of  each  tank  from  52  to  35, 
reducing  their  depth  to  1  in.  and  closing  permanently 
all  but  one  of  the  ports  in  the  bottom  of  the  influent 
ring  around  the  gas  stack.  This  one  port  is  closed  with 
a  wooden  plug  to  which  is  attached  a  long  handle  so  that 
the  same  can  be  withdrawn  once  or  twice  a  day  to 
flush  the  sediment  out  of  the  influent  channel.  The 
changes  as   made  cause  the   tanks   to   operate   with   a 
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FIG.   3.      DAILY  RATES  OF  FLOW  AND  UNIT  COST   OF 
TREATMENT,  BALTIMORE  SEWAGE-WORKS 

radial   horizontal    flow   instead    of   a   radial    downward 
and  outward  flow. 

The  tanks  now  in  operation  give  results  practically 
as  good  as  the  two  run  experimentally,  showing  an  aver- 
age efficiency  of  72.8  per  cent,  with  a  rate  of  365,000  gal. 
per  tank  per  day  during  1920,  as  against  61.6  per  cent, 
with  a  rate  of  285,000  gal.  under  the  designed  method 
of  operation. 

Although  they  are  not  up  to  the  designed  capacity 
of  500,000  gal.  per  tank  per  day,  it  is  the  writer's  belief 
that  approximately  this  quantity  could  be  treated  if  the 
hydraulic  features  were  such  that  the  tanks  could  oper- 
ate the  full  24  hr.  instead  of  20.  It  is  interesting  to 
note  that  with  the  revised  tanks  little  .scum  has  formed 
in  the  sedimentation  chamber  except  for  a  short  interval 
when  the  scum  in  the  gas  stack  became  so  thick  that  it 
apparently  short  circuited  and  came  up  through  the  slot 
at  the  base  of  the  flare  wall.  By  removing  some  scum 
from  the  gas  stack,  thereby  raising  the  bottom  of  the 
scum  layer  above  the  slot,  this  trouble  was  overcome. 
Very  little  trouble  was  caused  by  foaming,  though 
when  it  did  occur,  it  was  easily  controlled  by  the  use  of 
a  hose  for  a  few  moments. 

Revolving  Screens — In  1912  two  large  revolving 
screens  constructed  of  cast  iron  and  steel,  weighing 
approximately  ten  tons  each  and  costing  $9,645,  were 
put  in  service.  Because  of  their  excessive  weight  they 
wore  out  the  trunnions  in  ten  days  or  less,  whereas  re- 
pairing the  damage  took  about  two  weeks  per  screen. 
Thus  they  gave  actual  service  less  than  half  the  time  be- 
sides being  very  costly.  After  fair  trial  they  were  aban- 


doned and  the  wooden  screens  designed  by  J.  J.  Neal, 
formerly  superintendent  of  the  plant,  superseded  them. 
As  stated  before,  they  were  constructed  principally  of 
oak,  were  built  with  the  plant  force  and  weigh  about 
li  tons  ea&h.  There  are  four  of  these,  the  first  of  which 
was  installed  in  January,  1914.  The  others  have  been 
built  as  needed  and  in  consequence  have  cost  different 
sums  which  may  be  stated  as  approximately  $1,100, 
$1,.500,  $1,800  and  $2,500,  or  a  total  of  $6,900.  They 
haxe  given  excellent  satisfaction,  no  one  screen  having 
been  out  of  service,  on  an  average,  more  than  two 
weeks  per  year  because  of  mechanical  difficulties.  The 
Monel  metal  cloth  is  renewed  from  time  to  time  and 
the  screens  are  rewound  with  reinforcing  wire.  All  told, 
each  screen  operates  about  90  per  cent  of  the  time.  The 
only  important  change  in  construction  is  the  substitu- 
tion of  a  24-mesh  screen  for  the  26-mesh  since  the 
latter  has  given  trouble  by  clogging. 

An  idea  of  the  efficiency  of  the  screens  is  obtained 
by  noting  that  when  in  service  from  5  to  15  per  cent  of 
the  sprinkling  nozzles  are  cleaned  daily  as  against  37  to 
141  per  cent  when  not  running.  As  a  result  two  men 
working  eight  hours  daily  are  able  to  keep  30  acres  of 
sprinkling  filters  looking  well  practically  all  the  time. 
Furthermore^  a  series  of  analyses  made  in  1919  show 
that  the  return  water  from  these  screens  contains  186 
p.pjm.  of  suspended  solids,  consisting  principally  of  sur- 
face floating  material,  such  as  grease,  lumps  of  scum, 
etc.  Approximately  100,000  gal.  of  purified  sewage  per 
screen  is  u»ed  daily  for  washing  purposes. 

Treated  Effluent  Used  to  Wash  Screens 

The  purified  effluent  used  as  a  spray  on  the  revolviVig 
screens  is  conveyed  to  theim  by  means  of  2i-in.  pipes 
placed  horizontally  over  the  uppermost  part  of  the 
screens.  As  the  screens  revolve  with  the  suspended 
matter  ad/iering  to  the  under  side  of  the  wire  mesh 
the  spray  of  purified  effluent  washes  this  material  off 
into  a  trough  beneath  the  spray,  which  returns  it  to 
the  Imhoff  tanks  previously  referred  to.  These  pipes 
were  formerly  equipped  with  a  number  of  nipples  hav- 
ing A-in.  orifices  and  acted  as  a  reciprocating  arm  by 
means  of  a  cam  attachment.  The  orifices  clogged  readily 
and  were  hard  to  clean  and  the  reciprocating  arm  gave 
mechanical  troubles.  Because  of  these  facts  the  ar- 
rangement described  was  replaced  by  stationary  pipes 
with  an  0.008-in.  width  slot  cut  on  the  under  side.  Any 
clogging  is  now  easily  removed  by  sliding  back  and  forth 
through  the  pipe  and  on  the  under  side  of  the  slot  a 
small  V-shaped  piece  of  metal  attached  to  the  end  of  a 
long  pole.  The  material  broken  loose  in  this  manner  is 
then  removed  from  the  pipe  by  flushing. 

The  Trickling  Filter  Control  House — This  has  oper- 
ated continuously,  as  designed,  except  for  one  or  two 
changes.  The  automatic  float  switches  for  operating 
the  filter  beds  have  been  abandoned  because  the  opera- 
tor was  not  always  present  to  record  the  changes  as 
they  took  place.  Now  the  switches  are  operated  by 
hand  whenever  the  water  level  in  the  channel  leading 
to  the  control  house  rises  above  or  falls  below  a  given 
elevation.  This  arrangement  also  allows  a  better  opera- 
tion of  the  Imhoff  and  hydrolytic  tanks  in  parallel.  The 
loss  of  head  through  the  operating  gates  leading  to  the 
control  house  constant-head  chamber  proved  to  be  so 
great  that  one  of  these  gates  had  to  be  opened  per- 
manently. The  butterfly  valves,  driven  by  friction 
disks,    have   given    excellent   satisfaction   although    the 
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blades  have  been  broken  or  washed  away  occasionally, 
which  has  resulted  in  minor  changes  of  reinforcement. 

The  Trickling  Filters— In  1912  the  filter  beds  operated 
30.69  acre-days  per  week  as  against  125.08  acre-days 
per  week  at  present.  As  additional  beds  were_  required 
a  new  bed  was  ripened  by  using  it  for  a  short  interval 
each  day  at  the  start,  then  "gradually  increasing  the 
daily  period  until,  after  about  six  weeks,  it  would  be 
found  normal.  After  being  ripened  the  beds  would  be 
so  rotated  that  the  new  one  ordinarily  would  operate  at 
least  one  hour  daily  and  was  never  idle  more  than  three 
days  at  a  time.  They  have  sluffed  regularly  and  appar- 
ently to  such  an  extent  that  from  all  indications  it  will 
not  be  necessary  to  remove  the  filter  stone  for  cleaning 
at  the  end  of  ten  years,  as  predicted  by  the  advisory 
engineers,  and  it  is  doubtful  that  they  will  ever  need 
to  be  removed  for  cleaning  purposes.  The  pipe  line 
installed  in  the  galleries,  carrying  purified  sewage  for 
flushing  the  underdrains,  has  not  been  used  for  this 
purpose.  However,  the  lateral  distributing  pipes  have 
to  be  flushed  occasionally.  This  was  originally  done  by 
opening  the  valves  in  the  galleries  at  the  end  of  each 
distributor  and  allowing  the  sediment  to  drain  into  a 
wooden  trough  which  emptied  into  the  filter  channel 
leading  to  the  settling  basins.  This  method  was  not 
entirely  satisfactory  because  of  the  splashing  over  the 
trough  and  into  the  small  underdrains.  Now  the  laterals 
are  flushed  by  removing  the  nozzle  at  the  end  of  each 
distributing  line,  leaving  it  off  during  two  cycles  of  the 
butterfly  valve  and  then  replacing  the  nozzle.  Thus  all 
sewage  passes  through  the  filter  beds.  Occasionally  it  is 
necessary  to  flush  out  this  section  of  each  bed  with  a 
hose.  The  laterals  on  each  bed  are  flushed  about  once 
every  ten  days. 

Filter  Operation 

The  cleaning  of  nozzles  referred  to  when  speaking  of 
the  revolving  screens  is  accomplished  by  removing  the 
nozzles  and  knocking  the  sediment  off  while  the  beds  are 
running  at  the  cleaning  point,  or  at  approximately  one- 
third  the  quantity  of  regular  sei-vice.  At  times  of  ex- 
cessive flow,  the  butterfly  valves  are  stopped  entirely,  so 
that  the  flow  through  the  beds  is  constant  and  at  its 
maximum  rate,  this  being  1.39  times  the  normal  rate. 
Although  the  advisory  engineers  recommended  a,  rate 
of  2,500,000  gal.  per  acre  per  day  the  rate  has  varied 
considerably  at  times,  but  the  yearly  averages  shown  in 
Table  I  have  been  maintained  with  generally  good 
nitrification. 


TABLE  I 

AN'ERAGE  YEARLY  OPERA  1  lu.\ 

U.\l.\  BALTIMORE 

TRICKLING 

FILTER.S 

Rate  of  Filtration. 

Nitratc.5 

Rclati 

ve  Stabilitv 

Y.ar 

.M.G 

per  .-Vcre  Daily 

P.P.M. 

N 

umber 

1912 

2  73 

8  3 

93 

1913 

2  64 

8  2 

91 

1914 

2  72 

7  2 

78 

1913 

2  88 

6  2 

87 

191b 

2  84 

4  4 

93 

1917 

2  96 

7  4 

92 

1918 

3  00 

8  1 

96 

1919 

2  79 

7  7 

89 

1920 

2.91 

7.0 

92 

In  spite  of  the  regular  cleaning  of  the  nozzles  a  thin 
scale  forms  on  the  under  side  of  the  deflector  plate, 
altering  the  radius  of  the  spray  to  such  an  extent  that 
the  scale  must  be  removed.  This  has  been  accomplished 
in  two  ways,  one  of  which  can  be  done  in  warm  or 
windy  weather  only.  That  is,  the  bed  is  allowed  to  be 
idle  for  about  two  days,  when  this  scale  becomes  thor- 
oughly dried.    The  flow  is  then  turned  on  and  the  scale 


flushes  off.  This  method  is  objectionable  because  of 
the  strong  odor  arising  from  the  bed  treated  in  this 
manner.  The  other  method  is  efficient  but  laborious. 
The  nozzle  is  boiled  in  lye  water,  scrubbed  with  a  steel 
brush  and  then  replaced. 

Two  alterations  have  been  made  in  the  nozzles  proper. 
The  threads  of  the  cast-iron  nozzle  plates  had  gradually 
deteriorated  until  the  nozzle  would  no  longer  hold  in 
place. 

Instead  of  using  new  plates  a  threaded  brass  bush- 
ing has  been  placed  in  the  piates  needing  this  revision 
and  their  life  seems  to  be  longer  than  under  the 
original  condition.  Approximately  4,000  of  the  5,830 
nozzle  plates  have  been  altered  in  this  manner.  The 
other  change  has  been  to  cut  the  threads  off  of  the 
deflector  plate  stem  as  they  became  worn  and  loose  and 
to  ri%'et  the  stem  into  the  nozzle  base. 

Two  Basins  Run  in  Parallel 

The  Final  Settling  Basins — These  basins,  of  which 
there  are  two,  were  recommended  for  a  3-hr.  detention 
period,  whereas  actually  the  average  for  all  the  years 
of  operation  has  been  6.04  hr.  Originally  it  was  pos- 
sible to  operate  one  basin  while  the  other  was  being 
cleaned  or  held  in  reserve.  As  the  flow  grew  larger  it 
became  necessary  to  run  both  basins  in  parallel.  Then 
the  loss  of  head  through  the  mixing  chamber  and  inlet 
valves  to  the  settling  basins  proved  to  be  so  great  that 
it  was  necessary  to  raise  the  walls  of  the  channel  lead- 
ing to  the  mixing  chamber,  to  build  a  bypass  around  it 
(to  the  settling  basins)  and  to  make  additional  inlet 
openings  into  the  basins.  It  might  be  said,  in  passing, 
that  the  mixing  chamber,  originally  installed  for  the 
addition  of  hypochlorite  of  lime,  has  never  been  used 
except  experimentally,  and  then  only  once. 

The  Hydro-Electric  Power  House— This  part  of  the 
plant  has  been  operated  as  designed  except  for  minor 
mechanical  and  electrical  changes.  When  the  plant  first 
started  it  was  necesasry  to  use  the  gasoline  engine  for 
generating  electricity  part  of  each  day,  but  there  has 
been  sufficient  sewage  at  all  times  since  early  in  191G 
to  allow  the  permanent  closing  down  of  this  engine. 
{To  be  continued  in  ne.rt  week's  issue) 


Hydro-electric  Development  in  Italy 

Commercial  Attache  H.  C.  MacLean  reports  from 
Rome  that  during  the  war,  in  spite  of  the  shortage  of 
labor  and  the  diflliculty  in  obtaining  equipment,  hydro- 
electric development  in  Italy  made  rapid  progress.  It  is 
estimated  that  whereas  in  1915  Italy's  electric  power 
resources  amounted  to  2,500,000,000  kw.-hr.  per  annum, 
this  figure  had  been  increased  to  3,700,000,000  before 
the  end  of  the  war,  and  now  approximates  4,000.000,000. 
Whereas  in  1915  the  capital  of  Italian  electric  com- 
panies was  less  than  600,000,000  lire,  it  now  reaches 
about  1,500,000,000  lire.  During  the  five  years  from 
1915  to  1920  there  were  completed  new  hydro-electric 
plants  yielding  265,000  hp.,  and  plants  now  under  con- 
struction will  yield  400,000  hp.  additional.  In  these 
new  undertakings  it  is  estimated  that  approximately 
1,200,000.000  lire  will  be  invested.  If  studies  now  being 
made  with  the  view  to  increasing  further  Italy's  power 
lesources  are  materialized  an  additional  1,000,000  hp. 
will  be  provided.  Italy  fully  appreciates  the  excep- 
tional value  of  its  wealth  with  regard  to  water  power. — 
Commerce  Reports. 
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Special  Concrete  Highway  Built 
for  Motor  Trucks 

Methods  in  Laying  Heavy  Reinforced  Section  of 

Road  Connecting  Center  of  Los  Angeles 

With  Port  District 

AN  8-in.  reinforced-concrete  pavement  24  ft.  wide 
l\  is  being  laid  from  the  center  of  the  city  of  Los 
Angeles  to  the  harbor  for  the  express  purpose  of  encour- 
aging motor-truck  traffic  between  the  waterfront  and 
the  industrial  districts  of  the  city.  The  work  is  being 
done  by  Los  Angeles  County  so  no  paving  is  being  laid 
within  city  limits;  a  total  of  13i  miles  is  being  built 
of  which  7i  miles  has  already  been  completed.  Features 
of  the  work  are  the  methods  used  and  care  exercised  to 
secure  a  very  smooth  dense  surface.  There  are  no  sharp 
2urves  and  the  maximum  grade  will  be  1.47  per  cent. 
The  total  cost  of  the  highway  will  be  about  $52,000  per 
mile,  of  which  only  a  very  small  proportion  is  for  grade 
separation  and  bridges. 

The  earth  formation  traversed  is,  for  the  most  part, 
ight  sandy  loam.  After  the  roadway  had  been  graded 
.vith  fresnos  a  6-in.  layer  of  decomposed  granite  was 
Drought  in  to  serve  as  subgrade.  This  was  alternately 
sprinkled  and  rolled,  with  a  little  spotting  here  and  there, 
intil  it  had  been  worked  down  to  a  compact  surface.  A 
iubgrade  planer,  traveling  on  the  header  boards  and 
;arrying  several  V-shaped   sets  of  knife  edges   whose 
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TYPICAL,  SECTION  OF  SUBGRADE  AND  PAVEMENT 


!levation  could  be  adjusted  by  means  of  quadrants,  was 
hen  drawn  behind  the  roller,  grading  the  surface  to 
ibout  \\  in.  above  the  level  desired  as  finished  grade. 
This  was  then  rolled  down  to  exact  level.  Two  rollers 
vere  used,  one  weighing  12  and  the  other  15  tons, 
shaping  the  subgrade  and  setting  headers  is  being  done 
"or  about  25  cents  per  lineal  foot. 

The  2  X  8-in.  header  boards  are  spiked  to  2  x  4-in. 
;takes  driven  every  4  or  5  ft.  Reinforcing  consists  of 
!  in.  deformed  square  bars,  spaced  on  18  in.  centers 
)Oth  ways.  This  reinforcing  is  wired  together  in  sec- 
ions  7  ft.  long  extending  the  full  width  of  the  road. 


TWO-MAN    LONGITUDINAL    i-'iNlSIII.\G    FLOAT    WORKED    FROM  DiilDGL 


POURING   THE   LOS   ANGELES-HARBOR  TRUCK 
PAVEMENT 

These  short  lengths  were  adopted  after  it  was  found  in- 
convenient to  have  the  reinforcement  under  the  mixer. 
There  is  just  room  to  place  a  7-ft.  section  on  the  road- 
way behind  the  mixer  and  ahead  of  the  finished  section 
of  concrete.     Steel  is  lapped  40  diameters  at  joints. 

A  three-runner  sled  is  used  for  holding  the  steel  up 
off  the  subgrade.  This  sled  is  made  of  7-ft.  pieces  of 
2  X  6's  held  on  edge  at  quarter-points  of  the  road  width 
by  J-in.  spacer  rods.  The  rods  extend  through  the  run- 
ners between  which  pieces  of  pipe,  slipped  over  the 
rods,  are  used  to  keep  the  runners  spaced  as  desired. 
The  sled  is  attached  to  the  mixer  and  moves  forward 
with  it,  and  as  it  comes  just  to  the  end  of  the  mixer 
spout  it  always  slips  out  from  beneath  the  reinforcing 
just  ahead  of  the  pouring. 

The  concrete  is  mixed  in  the  proportion  of  1:2:4, 
using  a  well-graded  washed  gravel  with  a  maximum  size 
of  3  in.  The  materials  are  piled  on  the  subgrade  ahead 
of  the  mixer;  the  cost  of  unloading  from  freight  cars 
and  hauling  to  the  job  is  about  35  cents  per  ton.  With 
an  8-in.  pavement  it  was  felt  that  there  would  be  better 
opportunity  to  avoid  air  pockets  and  secure  a  uniformly 
dense  mass  if  the  mix  was  made  rather  wet  as  conipared 
to  the  mix  usually  used  for  thin  slabs.  The  mixer  is  ad- 
vanced 3  to  4  ft.  at  each  move.  The  only  expansion  joints 
used  are  those  put  in  at  the  close  of  each  day's  run. 
They  consist  of  asphaltic  compound  \  in.  thick. 

Two  mixers  are  used.  One  taking  a  three-sack  batch 
has  a  crew  of  22  men  that  ordinarily  places  about  175 
ft.  of  completed  pavement  in  8  hours.  This  crew  is  dis- 
tributed as  follows:  1  mixer 
man,  1  finisher,  1  finisher's 
helper,  2  tampers,  2  spread- 
ers, 8  wheelers  and  shovelers, 
1  cement  dumper,  1  material 
man,  1  chute  man,  2  placing 
reinforcement,  2  covering  and 
watering.  The  other,  a  4^- 
sack-batch  mixer,  using  a 
L  rew  of  26  men  averages  about 
'.','!':>  lineal  feet  of  completed 
pavement  per  day  with  the 
crew  organized  as  follows:  1 
mixer  man,  1  finisher,  1  fin- 
isher's helper,  2  tampers,  2 
spreaders,  12  wheelers  and 
shovelers,  1  cement  dumper,  1 
material  man,  1  chute  mar    2 
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OF  TEMPLATE 

placing  reinforcement,  2  covering  and  watering.  The 
largest  yardage  poured  with  the  4 '-sack  mixer  in  an 
8-hour  run  advanced  the  pavement  371  lineal  feet. 

The  template  for  finishing  off  was  made  12  in.  deep 
and  well  trussed  to  insure  retaining  the  1-in.  crown  on 
which  the  surface  is  finished.  It  weighs  about  240  lb. 
In  placing  the  concrete  care  is  taken  to  keep  the  space 
between  the  header  boards  so  filled  that  the  template 
will  carry  at  least  2  in.  of  concrete  ahead  of  it.  After 
the  template,  a  hand  roller  is  used  to  smooth  off  the 
surface.  This  roller,  which  is  made  of  sheet  iron,  is  7 
ft.  long  and  weighs  about  80  lb.  It  is  drawn  from  side 
to  side  by  ropes  manipulated  by  men  standing  on  the 
road  shoulders.  The  roller  is  ordinarily  passed  over  the 
surface  twice. 

The  next  operation  is  done  with  a  two-man  float 
worked  from  a  pair  of  bridges  spanning  the  roadway 
and  from  each  of  which  a  man  can  walk  from  header 
to  header  while  working  the  float  with  a  sawing  motion 
parallel  to  the  center  line  of  the  road.  This  float  is 
worked  across  the  road,  keeping  the  advancing  edge 
inclined  slightly'  upward  to  rise  over  irregularities, 
until  all  traces  of  corrugations  are  removed.  The  float 
ordinarily    moves,   say,    i'    in.   of  concrete   ahead   of   it. 


Successive  operations  of  this  float  are  made  to  overlap 
about  2  ft.  to  secure  a  continuity  of  the  finish  it  gives. 
The  float  is  made  as  light  as  possible  so  as  to  avoid 
bringing  an  excess  of  water  to  the  surface.  This  float 
is  12  ft.  long  and  6  in.  wide  with  a  vertical  rib  in  the 
center  of  its  back.     It  is  faced  with  light  sheet  iron. 

Finally,  a  steel  trowel  is  used  to  retouch  the  surface 
where  the  float  may  have  left  any  irregularities.  The 
finished  pavement  is  covered  with  water,  retained  in  the 
usual  way  with  dikes  and  checks,  which  is  left  on  for 
14  days.    Traffic  is  permitted  after  21  days. 

The  work  is  being  done  by  force  account  by  the  Log 
Angeles  County  Highway  Commission  under  the  direc- 
tion of  George  W.  Jones,  road  commissioner. 


SUBGRADE  PLANLli  CL  r. 


.il  UFACE  TO  WITHIN  ONE  AND  ONE-HALF  INCH 
OF  DESIRED  GRADE 


Drainage  Canal  at  East  St.  Louis 

To  intercept  the  hill  water  which  flows  into  the  bot- 
tom lands  around  East  St.  Louis,  111.,  a  canal  is  being 
built  along  the  foot  of  the  bluffs  by  the  East  Side 
Levee  and  Sanitary  District,  this  canal  connecting  with 
the  Prairie  du  Pont  diversion  channel  which  is  nearing 
completion  and  discharges  into  the  Mississippi  River. 
As  the  levees  of  this  channel  are  above  the  highest 
known  flood  level  of  the  river,  this  disposal  of  the  water  ^ 
will  avoid  the  necessity  of  pumping  the  run-off  from 
80  square  miles  of  hill  territory. 

The  llJ-mile  canal  will  have  a  low-water  channel 
11  ft.  deep  with  50-ft.  bottom  and  1  on  2  slopes, 
making  a  top  width  of  94  ft.  On  each  side  will  be 
a  50-ft.  berm  to  the  levees,  which  will  be  20  ft.  high 
above  the  berm,  with  12  ft.  top  and  slopes  of  1  on  2  and 
1  on  3  for  the  canal  and  land  sides  respectively.  This 
will  give  widths  of  194  and  274  ft.  between  the  toes  and 
tops  of  the  levees. 

Contracts  have  been  awarded  to  A.  V.  Willis  &  Song 
and  H.  J.  Sternberg,  St.  Louis,  for  the  two  lower 
sections,  Nos.  1  and  2,  18,800  ft.  and  17,200  ft.  respec- 
tively. Tw'o  dragline  excavators  with  100-ft.  booms 
and  3i-yd.  buckets  are  now  at  work.  These  two  sections 
will  cost  about  $1,500,000,  including  right-of-way  and 
bridges.  The  total  cost  of  the  entire  three  sections  is 
estimated  at  $2,G21,000,  of  which  $1,621,000  is  for  the 
canal  and  levees  and  $1,000,- 

000  for  highway  and  railway 
bridges.  E.  R.  Rodenberg  is 
chief  engineer  of  the  East 
Side  Levee  and  Sanitarj'  Dis- 
trict. This  diversion  canal 
was  considered  in  the  plans 
proposed  by  Alvord  &  Bur- 
dick,  consulting  engineers, 
Chicago,  as  described  in  Engi- 
neering  News-Record  of  Oct. 
30.  1919,  p.  815.  but  it  was 
recommended  as  a  future 
supplement  to  a  canal  across 
the  district  and  having  a 
pumping  plant.  As  the  rail- 
ways would  have  to  pay  a  part 
'f  the  cost  of  this  latter  work 

1  lit  are  not  financially  able  to 
provide  the  necessary  funds 
at  this  time,  the  District  has 
decided  to  proceed  with  the 
diversion  canal  as  the  first 
part  of  the  project. 
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Radio  Replaces  Telephone  Lines  on 
Remote  Construction 

Avoids  Line  Maintenance  Under  Snow  and  Ice  and 

Establishes  Dependable  Communication 

Quickly  at  Low  Cost 

TWO  large  hydro-electric  construction  projects  are 
now  being  carried  out  by  California  power  compa- 
nies on  which  sole  dependence  is  placed  on  radio  as  a 
means  of  communication.  Both  these  jobs  are  in  the 
High  Sierras  where  the  country  is  extremely  rough  and 
broken  and  where  snow  and  sleet  conditions  very 
unfavorable  to  telephone  line  maintenance  obtain  in 
:he  winter  time.  The  report  of  both  companies  is  that 
he  use  of  radio  has  been  a  pi-onounced  success  and  will 
oe  continued  as  a  permanent  feature  in  their  construc- 
ion  programs. 

The  Southern  California  Edison  Co.  in  extending  its 
;ystem  of  generating  plants  in  the  Big  Creek  and  San 
roaquin  River  districts  found  it  necessary  to  maintain 
•eliable  communication  service  between  Cascada,  the 
:onstruction  headquarters  at  the  end  of  the  raih-oad, 
md  two  other  points  farther  back  in  the  mountains, 
statural  conditions  were  not  favorable  for  radio  com- 
aunications  because  Cascada  is  in  the  head  of  a  canyon 
pproximately  2,000  ft.  deep  with  abrupt  walls  on  three 
ides,  and  the  other  two  points  are  7  and  15  miles  dis- 
ant  respectively  in  an  air  line,  and  are  separated  by 

range  of  mountains  10,000  ft.  high. 

Experiment  Showed  What  Was  Required — Because 
f  the  high  altitudes  and  the  meager  information  avail- 
ble  about  radio  communication  in  mountainous  terri- 
)ry,  considerable  experimenting  was  done  before  the 
.'pe  of  radio  equipment  to  be  used  was  selected.  That 
lese  experiments  were  well  justified  was  shown  by  the 
ict  that  sets  which  gave  satisfactory  service  in  the 
vel  country  around  Los  Angeles  were  found  to  require 
aout  ten  time  more  power  for  transmission  over  cor- 
jsponding  distances  in  the  rough,  high  mountainous 
)untry.  Continuous  wave  sets  radiating  2i  amperes 
itenna  current  gave  louder  and  clearer  signals  than 
imped  wave  sets  radiating  4  amperes  antenna  current, 
id  the  former  were  adopted.  The  sets  operate  on  a 
10-meter  wave  length  and  the  design  is  such  that  either 
'lephone  or  telegraph  may  be  used.  The  use  of  the 
•legraph  was  found  to  be  the  more  practicable  because 
'  the  comparative  stability  of  the  transmitting  set  as 
ell  as  its  greater  range  under  unfavorable  atmospheric 
•  topographical  conditions.  The  masts  for  the  antenna 
;  all  three  stations  consist  of  tall  pine  trees  stripped  of 
leir  branches. 

Means  of  Supplying  Power 

The  set  at  Cascada  obtains  its  power  from  the 
uncrating  plant  located  there,  while  the  field  sets  are 
ipplied  by  220-volt,  3-phase  motors,  coupled  to  direct 
irrent  generators  wound  for  32  volts  and  1,500  volts 
!spectively.  Under  normal  conditions  the  32-volt 
enerator  furnishes  power  for  the  filament  and  the 
500-volt  generator  serves  the  plates  of  the  thermionic 
ibes  used  in  these  sets.  In  case  of  failure  of  the  trans- 
ission  line  which  supplies  both  the  field  camps,  power 
ir  the  radio  sets  is  supplied  by  the  storage  batteries  of 
'e  mine  locomotives  which  are  in  use  at  both  camps. 
I  this  emergency  the  32-volt  generator  is  operated  as 
motor  and  drives  the  1,500-volt  generator.    In  case  of 


a  breakdown  of  either  the  motor  or  the  generators  the 
radio  sets  may  still  be  used  for  telegraphic  operation 
by  means  of  a  switching  arrangement  which  makes  pos- 
sible the  use  of  alternating  current  on  both  filaments 
and  plates. 

The  success  which  has  attended  the  operation  of  these 
sets  during  winter  months  under  conditions  where 
company  officials  regard  it  as  doubtful  if  a  metallic 
circuit  could  have  been  used,  has  led  to  very  satis- 
factory reports  of  the  use  of  radio  sets  and  additional 
studies  and  investigations  are  now  contemplated. 
During  December,  1920,  with  the  operators  on  duty 
8  hours  a  day,  approximately  32,000  words  were  handled 
between  Cascada  and  the  first  field  camp.  This  included 
a  considerable  amount  of  private  commercial  com- 
munication. The  company  has  announced  that  a  radio 
station  somewhere  near  the  proposed  Colorado  River 
development  is  planned  so  that  direct  communication 
may  be  maintained  between  that  point  and  the  general 
offices  in  Los  Angeles,  a  distance  of  some  400  miles. 

When  the  San  Joaquin  Light  &  Power  Corporation 
last  year  undertook  the  construction  of  the  Kern  Canyon 
hydro-electric  development,  125  miles  from  the  head- 
quarters office  in  Fresno,  descision  was  made  to  place 
entire  dependence  on  radio.  Within  a  month  after  this 
decision  was  reached  two  2-kw.  sets,  one  at  the  site  and 
one  at  Fresno  headquarters,  were  installed,  the  total 
cost  for  the  two  stations  is  stated  by  company  officials 
to  have  been  approximately  $750. 

The  Damped  Wave  System 

The  transmitting  equipment  at  both  stations  is  the 
spark  or  damped  wave  system.  Ordinary  distribution 
transformers  of  2-kw.  rating  are  used  to  raise  the 
voltage  from  220  to  6,600.  Other  parts  of  the  equipment 
were  purchased  from  radio  manufacturers  and 
assembled  under  the  direction  of  power  company 
engineers.  The  receiving  apparatus  is  the  self-contained 
cabinet  type  supplied  by  any  one  of  several  manufac- 
turers. 

In  the  absence  of  an  alarm  or  calling  device,  a 
schedule  of  operation  is  fixed  for  the  day  each  morning; 
the  operator  coming  on  at  the  beginning  of  the  day 
and  after  clearing  all  business  in  hand,  setting  a  time 
for  the  next  period  of  communication.  Ordinarily  there 
are  about  half  a  dozen  intervals  during  the  day  when 
the  two  stations  are  in  communication.  While  not 
actually  operating  the  sets,  the  operators  are  kept 
busy  at  the  drafting  table  or  some  other  clerical  work. 

Thus  far,  under  all  weather  conditions,  the  operation 
of  these  stations  has  been  very  satisfactory,  power 
officials  report,  despite  the  necessity  for  erecting  the 
aerial  at  the  site  not  far  from  a  high  tension  line  from 
which  some  inductive  interference  was  unavoidable. 
This  company  is  also  operating,  in  an  experimental  way, 
two  radio  telephone  stations  and  has  begun  the  assem- 
bling of  portable  radio  sets  which  are  to  have  a  range  of 
25  mi.  and  will  be  used  to  keep  the  various  construction 
camps  in  communication  with  the  main  or  base  camp 
during  the  construction  of  the  Kings  River  hydro- 
electric generating  station.  The  latter  camp  will  be 
equipped  with  a  larger  radio  set  intended  for  constant 
communication  with  the  Fresno  head  office.  The  pros- 
pects are,  company  officials  state,  that  during  the  con- 
struction of  extensions  to  this  company's  system -in  the 
mountain  regions,  radio  will  hereafter  be  depended  upon 
as  the  chief  means  of  communication. 
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Railway  Bridge  Construction  and  Service  by  American 
and  European  Standards 

Higher  Unit  Stresses  Used  by  European  Designers — Soft  vs.  Hard  Metal — Rigidity  and  Heavy  Bracing  ol 
American  Practice — A  Comparative  Impact  Test  with  European  and  American  Locomotives 

By  p.  H.  Chen 


WHEN  the  writer  came  back  from  America  about 
two  years  ago,  he  was  very  much  interested  in 
studying  the  present  condition  of  bridges  in  China.  To 
his  great  surprise  some  of  the  bridges,  rated  according 
to  American  standards,  have  a  capacity  of  only  about 
ElO  to  E30,  while  the  engines  now  in  service  range 
from  E30  to  E45.  This  led  the  writer  to  compare  the 
standards  and  specifications  of  American,  French, 
British,  Belgian,  and  German  practice.  Finally,  the 
writer  investigated  the  effect  upon  bridges  of  the  loco- 
motives manufactured  in  different  countries. 
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FIG.   1.      UNIT  STRESSES  OF  EUROPEAN   AND  AMERICAN 
BRIDGE  PRACTICE  COMPARED 

The  specifications  and  standards  for  bridge  structures 
of  different  countries  proved  to  be  a  great  puzzle.  The 
principal  points  of  perplexity  are  those  which  effect 
strength  and  rigidity  under  railroad  service. 

Unit  Stresses — European  unit  stresses  seem  to  be 
high.  Many  people  think  that  Europeans  do  not  take 
impact  into  consideration;  others  hold  that  impact  is 
covered  by  the  allowed  unit  stresses.  But  it  appears 
that  the  low  unit  stress  used  by  Europeans  is  not  low 
enough  to  equalize  the  impact  allowance  of  the  Amer- 
ican formula,  especially  in  short  spans.  The  writer 
has  taken  live  load,  dead  load,  and  impact  into  con- 
sideration in  analyzing  European  allowable  unit  stresses, 
and  the  results  are  shown  in  the  three  diagrams  repro- 
duced herewith  as  Fig.  1.  The  excess  of  the  equivalent 
European  unit  stress  over  the  American  is  40  to  60 
per  cent  on  short  spans.     It  should  be  observed  par- 


ticularly that  these  large  percentages  affect  the  stringers 
and  floor  beams  of  every  through  bridge.  This  and 
some  of  the  following  matter  are  taken  from  a  paper 
which  the  writer  recently  presented  before  the  Asso- 
ciation of  Chinese  and  American  Engineers. 

The  allowable  shearing  stress  in  continental  Europe 
is  90  per  cent  of  the  tensile  stress,  or  about  19,000 
lb.  per  sq.in.  as  a  maximum.  In  bearing,  a  maximum 
stress  of  1.8  times  the  tensile  stress  or  about  38,000 
lb.  per  sq.in.  is  considered  allowable.  Rivet  holes  are 
sometimes  taken  as  equal  in  diameter  to  the  rivets.  For 
these  reasons  stringer  and  floor-beam  connections  in 
European  design  seem  to  be  weak. 

Quality  of  Material — Some  people  think  that  European 
structural  steel  is  of  better  quality  than  the  American, 
inasmuch  as  European  specifications  prescribe  higher 
ultimate  strength.  In  the  writer's  opinion,  the  tensile 
strength  to  be  specified  depends  on  the  amount  of  im- 
pact produced  by  traffic:  If  the  American  impact  allow- 
ances are  correct,  the  soft  steel  is  desirable,  while  traffic 
that  produces  less  impact  would  permit  the  use  of 
higher  carbon  steel.  American  practice  uses  high- 
carbon  steel  for  long  span  bridges,  where  impact  action 
is  small. 

Bridge  Types — Pony  trusses  are  quite  populgj  in  con- 
tinental European  practice,  while  in  America  'khey  are 
generally  considered  unreliable  for  railroad  structures 
It  seems  to  be  considered  that  any  severe  lateral  vibra- 
tion produced  by  passing  trains  might  tend  to  throw 
out  of  line  the  top  chords,  with  long  column  action  and 
lacking  bracing,  and  that  this  would  reduce  the  degree  _ 
of  safety  of  the  structure. 

Rigidity  and  Bracing — The  writer  is  greatly  sur- 
prised to  find  marked  differences  in  top-chord  bracing 
between  European  and  American  designs.  A  corre- 
sponding difference  is  found  in  truss  depth,  and  in 
general  proportioning  and  rigidity  of  construction.  This 
is  represented  by  the  accompanying  cross-section  of  two 
bridges  (  Fig.  2).  both  in  service,  having  the  same  span 
length  and  designed  for  almost  the  same  live  loads.  The 
European  bridge,  at  the  left,  seems  to  be  weak  and 
wanting  rigidity;  it  is  braced  on  top  with  only  one  8 
X  3  X  3  in.  angle,  without  cross  struts,  while  the  Amer- 
ican bridge  is  braced  with  two  heavy  struts,  a  full 
lateral  system,  and  kneebraces.  Moreover,  the  Ameri- 
can bridge  has  a  much  greater  truss  depth,  and  the 
transverse  frame  is  rigidly  connected  at  both  upper  and 
lower  corners. 

As  appears  at  once  from  the  drawing,  the  European 
bridge  seems  weak  and  slender,  while  the  Americai 
bridge  looks  stiff  and  rigid.  Undoubtedly.  American- 
use  a  great  deal  more  metal  for  bridges  of  the  sami 
span  lengths  with  identical  live  loads. 

Differences  in  Locomotive  Impact. — The  impact  effec' 
of  three  different  locomotives  on  a  150-ft.  bridge  wa^ 
measured  by  the  writer  on  Feb.  17,  1921.    The  vertical 
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FIG.  3.     IMPACT  TEST  OF  150-FT.  BRIDGE  WITH  THREE  LOCOMOTIVES 
Vertical  deflections  and  lateral  vibration   measured   at  different  speeds. 
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deflection  and  the  lateral  vibration  was  measured,  as 
recorded  in  the  table  included  in  Fig.  3  herewith. 
Though  the  work  was  done  with  crude  instruments,  the 
results  were  strongly  in  favor  of  European  locomotives. 
The  most  astonishing  thing  was  the  severe  lateral  vibra- 
tion caused  by  American  locomotives.  The  writer  is 
trying  to  continue  the  investigation  with  more  accurate 
instruments. 

Before  the  world  war  China  used  no  American  loco- 
motives, and  accordingly  the  bridges  were  designed  to 
Belgian,  French,  British,  or  German  standards.  The 
Peking-Hankow  line  was  the  first  Chinese  line  to  try 
American  engines ;  two  severe  bridge  accidents  re- 
sulted. The  American  engines  which  caused  these  fail- 
ures were  actually  lighter  than  the  French  engines  still 
in  service.  Bridge  engi- 
neers design  their  struc- 
tures so  as  to  bear  the 
traffic  with  a  certain  factor 
of  security.    If  the  locomo- 
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Effect  of  Three  Engines  on  :I4-Ft  Bridge 

lives  of  different  countries  differ,  naturally  the  bridges 
are  likely  to  differ  correspondingly.  This  may  tend  to 
explain  the  differences  in  the  bridge  practice  of  differ- 
ent countries.  As  regards  China,  however,  it  is  an  un- 
fortunate fact  that  it  has  bridges  and  locomotives 
designed  for  entirely  different  conditions. 

If  engine  designs  could  be  improved  so  as  to  reduce 
impact,  there  might  be  a  great  saving  in  cost  of  bridge 
construction. 

Questioyis  Concerning  Bridge  Design. — The  reasons 
for  the  wide  difference  in  standards  and  specifications  ■ 
above  referred  to  should  be  investigated.  The  Ameri- 
can impact  formula  is  certainly  correct,  as  it  was  de- 
rived from  the  results  of  stress  measurements,  and  has 
been  carefully  checked  by  a  great  number  of  well  known 
engineers.  On  the  other  hand,  the  unit  stresses  of 
European  practice  must  also  be  correct,  because  Euro- 
pean engineers  also  have  measured  the  actual  stresses 
in  bridge  members. 

Specific  questions  that  present  themselves  are: 

1.  If  American  practice  is  correct,  how  can  European 
bridges  endure  long  service  without  signs  of  failure? 

2.  If  European  practice  is  correct,  why  do  Americans 
waste  so  much  money  in  building  heavy  structures? 

3.  If  different  conditions  require  different  standards 
and  specifications,  how  should  Chinese  practice  be  fixed 
for  best  efficiency  and  economy? 


Continental  Europeon  Standaroi 

(150-ft  epon) 
FIG, 


American    Standard 
(150-ft  span) 
CONTRAST  IN  CROSS-SECTIONS  OF  TWO  150-FT. 
BRIDGES  OF  SIMILAR  CAPACITY 


Erie  Reciprocating  Pumps  Should  Have 

Lowest  Cost 

In  a  brief  summary  of  the  paper  on  the  water-works 
of  Erie,  Pa.,  by  J.  N.  Chester,  published  in  Engineering 
Neivs-Record,  June  16,  p.  1043,  reciprocating  pumps 
should  have  been  credited  with  operating  at  lower  cost 
than  centrifugal  in  the  four-day  working  test  outlined 
in  Mr.  Chester's  paper. 
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Negligible  Vibration  Effects  from 
Subway  Traffic 

New  York  and  Philadelphia  Experience  Indicates 

Occasional  Rumbling  and  Tremor  But 

No  Structural  Effect 

INFORMATION  received  from  the  transit  depart- 
ments of  New  York,  Boston  and  Philadelphia  in 
answer  to  inquiries  as  to  whether  structurally  harmful 
vibrations  originate  from  subway  traffic  and  are  trans- 
mitted through  the  ground  to  adjacent  buildings  indi- 
cates that  no  such  effects  occur.  It  was  suggested  by 
the  report  on  the  collapse  of  the  Strathmore  apartment 
building  in  New  York  {Engineering  News-Record,  Feb. 
17,  1921,  p.  315)  that  some  kind  of  vibration  might 
have  been  the  immediate  cause  of  the  collapse,  although 
the  looseness  of  the  structure  of  the  building  was  ulti- 


or  other  machinery  in  the  buildings  themselves,  pro- 
ducing distinct  lateral  vibrations,  usually  of  low  fre- 
quency. In  a  few  instances,  as  the  Times  building,  the 
instrument  demonstrated  that  vertical  tremor  occurred 
on  the  passage  of  trains.  The  tremor  had  a  frequency 
as  high  as  fifteen  or  twenty  complete  vibrations  per 
second,  and  correspondingly  small  amplitude,  the  largest 
amplitude  measured  being  about  0.004  in.  vertical  mo- 
tion (in  the  middle  of  a  floor  panel).  It  was  found  in 
the  case  of  the  Times  Building,  which  is  located  directly 
over  a  sharp  curve  in  the  subway  line  with  its  columns 
close  to,  though  on  separate  footings  from,  those  of  the 
subwa>-  framing,  that  most  of  the  disturbance  arose 
from  rail  corrugation,  and  was  largely  eliminated  when 
the  corrugated  curve  rails  were  renewed. 

Motions  of  the  same  order  were  recorded  in  several 
Brooklyn  theater  buildings  where  noise  or  tremor  was 
complained   of,   though   here   the   principal   trouble   oc- 


Before  Renewal  of  Rails 


-North  &S:<r% 


After  Renewal   of  Rails 

SEISJIOGRAPH  RECORD  OF  VIBRATIONS  IN  BUILDING  CAUSED  BY  PASSAGE  OF  SUBWAY  EXPRESS  TRAIN 
Curves  taken  both  before  and  after  changing  of  worn  rails  in    track   are   shown.      The   record   shows    the   movement  at  greatly 
masnifled  scale,  being  twenty  times  that  of  the  actual  movement  of  the  structure.     Practically  all  of  the  vibration  was  vcrUcal. 


mately  responsible.  As  a  rapid  transit  subway  line 
passes  the  building,  and  the  possibility  that  vibrations 
transmitted  from  the  track  might  have  played  some 
part  in  the  disintegration  of  the  building,  inquiries  were 
addressed  to  the  authorities  of  New  York  and  Phila- 
delphia as  to  their  experience  and  obsei-vation  of  any 
possible  effects  of  this  kind. 

Summarizing  the  experience  so  developed,  it  can  be 
said  that  twelve  to  seventeen  years'  experience  with 
many  thousands  of  buildings  of  all  kinds  of  founda- 
tion, type  of  construction  and  structural  condition,  lo- 
cated along  high-.speed  subway  lines,  show  no  case  of 
any  disintegration  or  other  discoverable  harmful  effect 
of  "subway  traffic  on  adjacent  structures.  Only  in  rela- 
tively few  cases  is  there  audible  rumbling  or  sensible 
tremor  (vertical  vibration).  This  evidence  is  essen- 
tially negative,  but  the  large  number  of  cases  it  covers 
makes  it  significant.  Further,  several  buildings  along- 
side New  York  subway  lines,  on  soft-ground  founda- 
tions, which  had  settled  badly  out  of  plumb  due  to 
actions  occurring  prior  to  subway  construction  or  opera- 
tion, show  no  effect  of  years  of  subway  operation,  either 
in  increase  of  settlement  or  in  evidence  of  disintegra- 
tion. 

In  New  York  subway  operation,  according  to  Robert 
Ridgway,  engineer  of  subway  construction,  a  few 
cases  of  complaint  of  rumbling  occurred  early  in  the 
history  of  operation,  and  some  cases  also  of  alleged 
shaking  or  high  frequency  tremor.  All  these  cases  were 
inve.stigated.  E.  G.  Haines  and  A.  D.  Prince,  of  the 
engineering  organization  of  the  Public  Service  Com- 
mission, studied  many  or  them  by  a  seismographic 
recorder  of  the  pendulum  type,  designed  and  built  by 
the  latter  for  the  purpose.  With  the  help  of  the  records 
furnished  by  this  instrument  it  was  possible  to  eliminate 
numerous  cases  in  which  the  effects  complained  of  were 
not  due  to  the  subway  but  to  the  operation  of  pumps 


curred  on  the  basement  (ground)  floor,  which  was 
concrete  on  the  natural  earth.  In  Carnegie  Hall,  in 
Manhattan,  a  faint  sound  is  heard  in  the  auditorium 
from  the  operation  of  the  new  Seventh  Ave.  subway 
alongside,  but  nothing  has  been  observed  in  the  way 
of  vibration.  Under  similar  circumstances,  in  the 
Academy  of  Music,  a  Bi-ooklyn  theater,  a  slight  instru- 
mental record  was  obtained,  but  no  sound,  from  the 
operation  of  the  Flatbush  Ave.  subway,  200  ft.  away. 
The  last  example  illustrates  the  transmitting  power 
of  the  ground,  in  this  case  sand. 

Slight  noise  and  occasionally  sensible  vertical  vibrSc 
tion  occur  in  one  or  two  Brooklyn  locations,  also  in  sand 
I  e.g.,  Joralemon  St.).  In  similar  locations,  several 
complaints  have  been  made,  at  different  times,  of  a 
jarring  effect  of  passing  trains,  that  became  noticeable 
ruddenly,  not  having  been  troublesome  before.  Such 
effects  were  in  all  cases  traced  to  a  roughness  of  the 
track,  such  as  a  wheel  burn  of  the  rail  head  or  a  similar 
irregularity,  and  ceased  on  removal  of  the  defective  rail. 
The  seismograph  curves  reproduced  herewith  illustrate 
the  nature  of  such  records. 

On  Fourth  Ave.,  Brooklyn,  there  are  several  houses 
that  are  as  much  as  10  in.  out  of  plumb  (on  a  four* 
story  height).  These  houses,  whose  condition  is  the 
result  of  settlement  in  construction,  prior  to  the  build- 
ing of  the  subway,  have  stood  now  for  nearlj  ten  years 
with  the  subway  operating  alongside,  with  no  change 
or  any  complaint  of  injury.  At  this  point  the  subway 
is  in  four-cell  reinforced-concrete  structure.  Many  other 
cases  along  the  various  subway  lines  in  the  city  involve 
houses  whose  structural  condition  is  suspicious,  to  say 
the  least,  but  no  deterioration  from  subway  effect  has 
been  observable. 

As  to  the  desirable  degree  of  isolation  of  building 
structures  from  the  subway  structure,  the  view  of  the 
engineering  staff  of  the  Transit  Construction  Commis- 
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sioner  of  New  York  is  that  it  is  desirable  to  avoid 
direct  contact.  Complaint  has  resulted  both  in  sand 
and  on  rock  where  steel  or  concrete  parts  of  the  two 
structures  were  rigidly  connected;  the  connection  ap- 
parently enabled  high-frequency  tremor  to  communicate 
from  the  railway  structure  to  the  framework  of  the 
building,  so  that  the  tremor  is  perceptible  in  the 
building. 

Philadelphia  e.xperience  is  just  as  conclusive  that  no 
injury  to  structures  results  from  proximity  of  rapid- 
transit  subways,  according  to  H.  H.  Qulmby,  chief 
engineer  of  the  Philadelphia  Department  of  City  Tran- 
sit. Even  with  buildings  in  very  poor  mortar,  Mr. 
Quimby  states,  no  injury  results.  He  expresses  the 
opinion,  however,  that  if  both  building  and  railway 
roadbed  are  on  soft  clay  or  a  mud  bank,  vertical  vibra- 
tion may  be  transmitted  into  the  building,  with  the 
possibility  of  harmful  effect  to  the  latter. 

Effect  of  Surface  Traffic 

Surface  street  traffic  produces  the  most  sensible  effect 
in  buildings,  Mr.  Quimby  has  observed.  Street  cars  with 
flat  wheels  or  trucks  rolling  over  rough  pavements  set 
up  lateral  vibrations  which  strike  the  foundation  walls 
Df  a  building  sideways  and  tend  to  set  up  lateral  vibra- 
tions of  the  structure.  Studies  that  have  been  made 
in  preparation  for  planning  subway  lines  under  theaters 
or  similar  buildings  have  led  to  the  conclusion  that  no 
jffect  on  the  service  of  a  theater  is  to  be  apprehended, 
ind  that  practically  all  disturbing  traffic  effects  com- 
Dlained  of  in  various  buildings  are  traceable  to  street 
Taffic  action. 

In  Boston  the  subject  of  vibration  in  buildings  has 
)een  considered  repeatedly,  according  to  Ernest  R. 
springer  (chief  engineer  of  the  city's  transit  depart- 
nent.)  Twelve  years  ago  the  subject  was  given  special 
ittention,  as  summarized  in  the  14th  annual  report  of 
he  Boston  Transit  Commission    (1908)  : 

As  a  considerable  portion  of  the  Washington  St.  tunnel 
ies  directly  under  private  buildings,  experimental  study  was 
tiven  to  the  question  of  preventing  annoyance  to  the  occu- 
lants  by  sound  and  other  vibrations  caused  by  the  running 
if  trains.  Among  the  means  thought  of  were:  (a)  Building 
he  track  on  separate  foundations,  like  piles  or  piers,  passing 
hrough  the  invert  or  floor  of  the  tunnel  and  having  little 
ir  no  connection  with  said  floor;  (b)  Substituting  for  the 
)rdinary  stone  ballast  some  other  support  for  the  track 
tself,  such  as  concrete  made  vnth  portland  cement  or  with 
isphaltic  material. 

Consultation  on  this  general  subject  was  had  by  letters 
vith  A.  Mallock,  who  had  made  a  careful  study  of  vibrations 
n  buildings  near  the  Central  London  Ry.,  and  directly  wit!i 
Prof.  C.  R.  Cross  of  the  Institute  of  Technology  and  with 
Prof.  George  W.  Pierce  of  the  Department  of  Physics  of 
Harvard  University,  and  others. 

Mr.  Mallock  did  not  expect  any  benefit  to  result  from  the 
ibove  named  plans.  His  belief,  based  on  his  extended 
itudy  and  experience,  was  that  relief  was  to  be  expected 
dmost  entirely  from  having  the  weight  of  the  trains,  as  far 
IS  practicable,  borne  on  springs.  When  trouble  occurred 
)n  the  Central  London  Ry.  the  non-springborne  load  of  the 
locomotives  there  used  amounted  to  about  8  tons  per  wheel, 
while  with  the  motor  cars  which  will  run  in  the  Washing- 
ton St.  tunnel  the  maximum  non-springborne  load  will  be 
anly  about  IJ  tons  per  wheel. 

Among  other  experiments  a  radial  truck  was  used,  with  a 
non-springborne  load,  revolved  by  an  electric  motor  on  a 
circular  rail,  the  latter  having  forms  of  support  (a)  and 
(b)  mentioned  above.  Experiments  were  also  made  with 
standard  cars,  running  on  about  200  lin.ft.  of  track.  The 
relative  effects  of  various  experiments  were  measured 
directly  with  the  ear;   also  by  observing  with  a  telescope 


with  cross  wires  the  movements  of  an  image  on  a  surface 
of  mercury;  with  the  vibration  instrument  of  Mr.  Mallock 
and  with  the  sound  measuring  apparatus  of  Prof.  Pierce. 
The  information  obtained  indicated  that  sound  or  sensible 
vibrations  coming  from  the  tunnel  were  much  less  likely  to 
be  noticed  by  occupants  of  buildings  than  vibrations  caused 
by  teams  and  cars  on  the  surface  of  the  street.  It  also 
appeared  that  the  support  of  ties  by  means  of  ordinary  stone 
ballast  was  nearly  or  quite  as  good  as  any  form  tried,  and 
accordingly  that  method  has  been  used  in  all  parts  of  the 
Washington  St.  tunnel. 

Summarizing  all  the  experience  in  Boston  before  and 
since  that  time,  Mr.  Springer  says  that  in  general, 
although  rumbling  sounds  are  occasionally  noticeable 
at  some  points,  the  effects  in  the  way  of  vibrations  in 
buildings  are  negligible.  The  first  subway  has  been  in 
operation  for  24  years,  and  no  complaints  of  vibration 
due  to  the  operation  are  recalled.  This  first  subway  has 
been  used  largely  for  trolley  cars,  although  for  a  while 
a  portion  of  it  was  used  for  elevated  trains. 

The  East  Boston  tunnel,  used  entirely  for  trolley  cars, 
has  been  in  service  for  17  years.  The  Washington  St. 
tunnel,  used  exclusively  by  elevated  trains,  has  been 
in  use  for  13  years,  and  although  it  lies  largely  under 
private  buildings  there  have  been  no  complaints  of 
vibration;  rumbling  sounds  have  been  noted  at  ce'-tain 
places,  however.  The  Boylston  St.  subway,  carrying 
trolley  cars  exclusively,  has  been  in  operation  for  11 
years.  The  Dorchester  tunnel,  and  the  tunnel  under 
Beacon  Hill  connecting  with  the  Cambridge  subway, 
has  been  used  by  subway  trains  made  up  of  the  heaviest 
type  of  car.  This  tunnel  is  built  through  very  compact 
ground,  composed  largely  of  sandy  clay  containing  small 
stones,  and  so  hard  that  dynamite  was  used  in  the 
excavation.  A  slight  rumbling  sound  may  be  heard 
when  trains  pass  at  a  point  near  the  westerly  portal, 
where  the  cover  over  the  roof  is  only  2  ft.  No  vibra- 
tion has  been  noted,  however. 


Copper-Bearing  Steel  inAlmospheric  and 
Immersion  Corrosion  Tests 

Exposure  tests  of  numeorus  samples  of  sheet  iron  and 
sheet  steel  conducted  by  the  committee  on  Corrosion  of 
Iron  and  Steel  of  the  American  Society  for  Testing 
Materials  have  progressed  so  far  that  the  committee 
was  able  to  report  at  the  society's  last  meeting  (June, 
1921)  that  "copper-bearing  metal  shows  marked  su- 
periority in  rust-resisting  properties  as  compared  to 
non-copper-bearing  metal  of  substantially  the  same 
general  composition,  from  which  superiority  we  may 
truly  anticipate  a  marked  increase  in  the  service  life 
for  copper-bearing  metals  under  atmospheric  exposure 
of  uncoated  sheets."  This  conclusion  was  essentially 
based  on  the  samples  exposed  at  Pittsburgh,  where,  in 
22-gage  thickness,  the  percentage  of  failures  among  the 
non-copper-bearing  sheets  was  as  high  in  sixteen  months 
(35.7<^f )  as  in  copper-bearing  sheets  at  forty-one  to 
forty-six  months  (27.4-44.5),  and  the  copper-hearing 
sheets  in  fifty-two  months  had  fewer  failures  than  the 
non-copper-bearing  sheets  in  twenty-two  months;  and 
in  16-gage  thickness  the  copper-bearing  samples  showed 
no  failures  after  fifty-two  months,  while  43  per  cent 
of  the  non-copper-bearing  .sheets  of  this  thickness  had 
failed.  Supporting  this  series  of  tests,  however,  the 
committee  finds  that  "the  light-gage,  non-copper-bear- 
ing bessemer  and  openhearth  metals  which  failed  first 
at  Pittsburgh  have  also  failed  first  at  Fort  Sheridan," 
where  another  series  of  exposures  was  made. 
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Emergency  Levee  on  Mississippi 
Built  in  Record  Time 

Only  Seven  Weeks  Required  to  Throw  Up  240,000 

Yards  at  Trotters  Front  for  Protection 

of  Yazoo  Delta  District 

By  a.  L.  Dabney 

Consulting  Hydraulic  Engineer,   Memphis,  Tenn. 

CONSTRUCTION  of  an  emergency  levee  or  loop 
6,000  ft.  long  with  an  average  fill  of  over  17  ft., 
containing  240,000  cu.yd.,  in  seven  weeks  last  January 
and  February,  was  the  result  of  the  Yazoo-Mississippi 
Delta  District  being  threatened  by  the  continued  cav- 
ing of  the  river  bank  below  the  old  levee  at  Trotters 
Front.  At  one  time  there  were  1,040  mules  on  the  work 
handling  184  wheel  scrapers  (with  necessary  "snap" 
and  plow  teams)  and  116  "four-up"  wagons.  At  the 
rate  of  work  during  maximum  construction  it  would 
only  have  required  twenty-eight  working  days  to  build 


maintenance,  there  would  be  little  further  expense  but 
for  caving  river  banks. 

A  caving  bank  at  Trotters  Front,  which  suddenly 
assumed  an  alarming  aspect,  made  necessary  the  build- 
ing of  an  emergency  levee;  and  probably  the  record 
for  rapid  levee  construction  has  been  made  in  the  build- 
ing of  this  "loop,"  now  about  completed.  More  than  a 
mile  of  new  levee,  containing  240,000  cu.yd.,  was  built 
by  teams  in  about  seven  weeks.  In  one  month  nearly 
a  mile  of  caving  bank  was  revetted  with  temporary 
willow  mats  75  ft.  wide. 

The  emergency  levee  or  "loop"  is  6,000  ft.  long,  with 
average  fill  17*  ft.  It  was  built  through  woods  where 
clearing  and  grubbing  of  the  base  and  most  of  the 
borrow  pits  was  necessary.  One-fourth  of  the  line  is 
through  cypress  swamp,  the  fill  ranging  from  20  to 
25  ft.  for  a  distance  of  1,200  ft.  A  series  problem 
was  drainage  for  the  work,  which  had  to  be  provided. 
Practically  the  entire  work  was  accomplished  between 
Jan.  1  and  Feb.  15,  1921. 


FIG.  1.     KMERGENCT  LOOP  LEVEE  BUILT  BACK  OF  CAVING  BANK 


the  entire  levee.  The  extent  of  the  work  and  the  cav- 
ing of  the  old  bank  is  shown  in  Fig.  1.  A  profile  of 
the  actual  fill  required  for  various  stages  of  the  emer- 
gency loop,  or  curtain  levee,  is  indicated  by  Fig.  2. 
Sections  of  existing  and  emergency  levees  are  shown 
in  Fig.  3. 

Occasions  still  arise  when  •  flood  protection  on  the 
Mississippi  River  demands  heroic  measures.  Such 
demands  formerly  were  more  frequent  and  exacting 
than  now,  and  some  of  the  accomplishments  in  earlier 
years  bordered  on  the  nicturesque.  Thus  in  1897  when 
levees  generally  .vere  below.standard,  the  "Upper  Yazoo" 
Levee  District  hastily,  raised  fifty  miles  of  its  lines 
with  temporary  topping  one-half  to  three  feet  high, 
keeping  barely  above  the  rising  flood.  Since  that  time 
the  entire  sysvtem  of  levees  has  been  raised  and  in- 
creased in  section,  and  except  for  a  nominal  cost  for 


The  levee,  where  threatened  by  this  caving  bank,  is 
about  midway  of  the  system,  100  miles  long,  of  the 
Yazoo-Mississippi  Delta  Levee  District.  This  system 
protects  2,370,000  acres  of  valuable  "delta"  land,  550 
miles  of  railroad  and  a  number  of  prosperous  towns. 
The  total  assessed  value  of  property  in  the  district 
(for  state  and  levee  taxes)  is  .$11.5,000,000.  A  break 
here  would  have  been  a  calamity. 

In  the  past,  many  miles  of  new  levee  have  been  built 
to  replace  levee  that  caved  into  the  river.  The  Federal 
Government  has  not,  as  yet,  generally  applied  revet- 
ment to  caving  banks;  although  much  revetment  work 
has  been  done  in  isolated  bends.  For  some  years  there 
has  been  concern  for  the  integrity  of  the  levee  line  at 
several  caving  bends  in  this  district.  The  appropria- 
tions by  the  Government  were  insufficient  to  revet  these 
bends  as  speedily  as  necessary  to  save  the  levee  line, 
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and  the  Levee  Board,  in  1912, 
began  a  policy  of  contributing 
to  the  construction  of  river 
bank  revetment  on  its  front. 
Up  to  this  time  the  Levee 
Board  has  contributed  $962,- 
500  for  revetment  work  and 
there  are  now  61  miles  of  per- 
manent revetment,  most  of 
which  was  built  under  this 
co-operation.  The  Govern- 
ment furnishes  the  plant,  does 
the  work  and  pays  part  of  the 
cost.   The  extent  of  revetment 

that  can  be  built  in  a  season  has  been  limited  by  both 
funds  and  the  size  of  available  plant ;  hence  only  the 
most  critical  bends  have  been  treated. 

While  the  bank  along  Trotters  Front  has  been  cav- 
ing for  many  years,  it  was  neglected  because  of  more 
exacting  demands  elsewhere.  In  1913  nearly  a  mile 
of  revetment  was  built  a  short  distance  below  the 
emergency  levee,  and  in  1919  this  was  extended  up- 
stream to  nearly  opposite  its  lower  junction,  point  E 
in  Fig.  1. 

It  will  be  seen  on  the  map  that  for  a  mile  above 
the  1913  revetment,  the  bank  caved,  from  1912  to  1920, 
at  a  fairly  uniform  rate,  averaging  about  200  ft.  per 
year,  and  that  in   March    1920,   caving   had  advanced 
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PROFILE  OF  EMERGENCY   LEVKE  AT  TROTTERS   FRONT 

grading  to  a  slope,  has  since  brought  it  within  280  ft. 
Construction  of  a  second  line  of  connecting  mats,  over- 
lapping the  first,  was  afterward  undertaken. 

The  rapid  caving,  the  small  margin  remaining  and 
the  uncertainty  about  holding  the  bank  with  the  tem- 
porary revetment,  made  it  imperative  that  steps  be 
taken,  at  whatever  cost,  to  build  a  loop  behind  the 
threatened  levee.  As  first  located  (Dec.  23,  1921),  the 
loop  was  3,600  ft.  long,  the  lower  junction  being  at  D, 
Fig.  1.  During  the  next  six  days  after  this  location 
was  made,  the  bank  600  ft.  below  D  caved,  140  ft.,  to 
within  525  ft.  of  the  levee.  It  was  then  decided  to 
extend  to  a  junction  at  E,  making  the  total  length  6,000 
ft.     The  extension  was  located  about  Jan.  1,  1921. 
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Emergency    Levee  Existing    Levee    at  Trc*er&    Front   (Feb.  1921) 

FIG.   3.     TYPICAL  SECTIONS   OF   EMERGENCY  AND    EXISTING    LEVEES 


to  within  800  ft.  of  the  levee  center  at  the  nearest 
point. 

It  was  designed  to  extend  the  revetment  upstream, 
from  the  1919  work,  as  far  as  practicable  during  the 
season  of  1920,  the  Levee  District  paying  $100,000  of 
the  cost.  It  was  expected  that  the  season's  operation 
would  cover  about  4,000  lin.ft.  Because  of  the  general 
labor  shortage,  normal  progress  was  not  made  and  up 
to  November  the  extent  of  bank  covered  was  only  about 
1,500  ft. 

Early  in  November,  it  became  apparent  that  the  cav- 
ing had  assumed  an  accelerated  rate.  The  river  was 
at  a  low  stage  and  the  extension  of  a  sandbar  opposite 
had  resulted  in  confining  the  water  to  a  comparatively 
narrow  channel  against  the  concave  bank.  The  bank 
here  is  sand  from  its  top  to  below  water.  After  this 
development  the  revetment  plant  was  moved  about  4,600 
ft.  upstream,  from  which  point  it  was  expected  to  work 
back.  Three  weeks  were  expended  in  futile  efforts  to 
get  a  mat  down.  Deadmen  for  anchorage  cables  would 
be  placed  as  far  as  100  ft.  inland,  and  would  cave  off 
before  the  mat  could  be  completed  and  sunk.  It  was 
then  decided  to  rush  the  building  of  "connecting  mats" 
along  the  threatened  front,  and  a  second  fleet  was  or- 
dered here  to  aid  in  this  work.  By  Feb.  1,  1921,  the 
connecting  mats  were  continuous  from  the  permanent 
revetment  to  above  the  upper  junction  of  the  loop. 
They  were  made  75  by  250  ft.,  the  short  dimension  being 
transverse  to  the  shore  line.  Before  this  work  was  fin- 
ished, the  bank  had  moved  to  within  350  ft.  of  the  levee 
center.    A  persistent  "Pocketing"  above  the  mats,  and 


Occasionally  the  river  rises  above  its"  banks  in  Janu- 
ary; more  often  in  February  or  March.  This  year,  on 
Jan.  3,  the  stage  at  Cairo  was  about  20.  The  records 
show  that  in  six  years  out  of  the  last  twenty  Cairo 
reached  20  before  Jan.  15  (including  once  late  in 
December).  On  each  of  these  six  rises,  Helena  reached 
37  (bank-full)  before  Feb.  20  (three  times  before  Feb. 
1).  Three  times,  47  at  Helena  was  reached  before 
Feb.  15.  Evidently,  then,  if  the  main  levee  should  be 
lost,  only  a  few  weeks  could  be  confidently  counted 
on  for  completing  the  emergency  levee. 

The  consideration  of  speed  in  construction  governed 
largely  in  the  location.  The  line  was  placed  far  enough 
back  to  be  safe  for  this  season  (probably  longer). 
Inland  from  the  adopted  location  the  ground  becomes 
lower;  and  to  have  lengthened  the  loop  at  either  end 
would  have  increased  the  quantity  of  embankment,  the 
length  of  haul  and  the  borrow  pit  difficulties.  The 
lower  junction  is  protected  by  the  permanent  revet- 
ment. If  necessary  the  two  fleets  could  concentrate  on 
the  point  opposite  the  upper  junction  and  hold  it.  The 
caving  was  much  lessened  along  the  upper  half  of  the 
threatened  front  after  the  river  had  risen  sufficiently 
for  a  considerable  volume  to  flow  across  the  sandbar. 
As  a  result,  very  rapid  caving  occurred  on  the  lower 
half. 

The  levee  was  built  by  team  forces;  2-mule  wheel 
scrapers  and  4-mule  dump  wagons  filled  by  traction- 
drawn  loaders.  The  first  force  was  moved  to  the  site 
on  Dec.  19  and  began  embankment  work  on  Dec.  24. 
Prior  to  Jan.  3  comparatively  little  embankment  had 
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been  built;  but  progress  had  been  made  in  clearing. 
On  that  date,  at  a  conference  of  the  chief  engineer 
and  consulting  engineers  of  the  district,  it  was  decided 
that  sufficient  force  must  be  employed  to  finish  the  levee 
by  March  1,  and  that  the  work  should  be  divided  into 
two  operations;  the  first  being  to  build  the  entire  line 
to  an  elevation  8  ft.  below  grade;  the  second,  to 
complete  it  to  grade.  "Grade"  is  the  top  of  the  "top- 
ping." In  this  district  the  standard  section  has  10ft. 
crown  at  grade,  and  any  extension  above  this  crown 
is  regarded  as  a  "topping"  above  grade.  The  ban- 
quette would  be  built  afterward.  If  a  pronounced  rise 
should  occur  in  the  upper  rivers,  the  entire  line  was 
to  be  rushed  to  grade-minus-eight  at  about  half  base 
width,  and  afterward  widened.  The  borrow  pits  had 
been  laid  off,  of  liberal  area,  and  drainage  canals 
planned  along  their  back  side.  One  canal  drains  north 
and  one  south  from  about  midway  of  the  work.  The 
south  canal  drains  by  gravity  unless  Willow  Slough 
should  rise.  The  north  canal  had  to  be  pumped  for 
every  rain.  It  was  decided  to  rush  to  completion  the 
clearing  of  base  and  pits  over  the  entire  line,  to  employ 
as  many  teams  as  could  be  worked  without  congestion 
and  to  assign  an  engineer  for  the  sole  duty  of  keeping  ' 
the  borrow  pits  in  such  shape  as  always  to  drain 
promptly.  All  borrow  pits  were  worked  out  begin- 
ning at  the  back.  There  were  available  two  centrifugal 
pumps,  total  capacity  2,500  g.p.m.  These  were  held  for 
the  south  canal.  For  the  north  canal  3,000  g.p.m. 
pumping  capacity  was  purchased  (to  handle  3-in.  runoff 
per  24  hr.). 

Record  Construction 

It  was  estimated  that  during  January  and  February 
26  working  days  could  be  counted  on;  and  that  the 
force  must  be  made  adequate  to  complete  the  work 
within  these  months.  All  forces  then  in  the  district 
were  moved  to  this  work  and  all  available  forces  for 
some  fifty  miles  above  and  below  the  district  were 
secured.  About  40  per  cent  of  the  force  was  from  other 
work  within  the  district.  All  forces  were  paid  by 
the  day.  The  maximum  force  was  at  work  on  Jan. 
22,  and  consisted  of  184  wheel  scrapers  (with  neces- 
sary "snap"  and  plow  teams),  and  116  'four-up" 
wagons.  There  were  1,040  mules  working  on  the 
maximum  day,  or  more  than  a  mule  to  every  6 
lin.ft.  of  levee.  There  were  7  tractors  and  loaders 
at  work. 

The  two  "wings,"  involving  long  haul,  were  assigned 
to  wagon  forces.  On  the  "curtain,"  the  embankment 
was  divided  among  the  scraper  forces.  For  assigning 
the  work  so  that  all  parts  of  the  line  would  be  com- 
pleted at  about  the  same  time,  so  that  in  handling  the 
distribution  of  forces  there  was  no  crowding  nor  con- 
fusion, and  for  handling  the  borrow  pits  so  that  work 
was  always  resumed  the  next  day  after  a  rain,  much 
credit  is  due  the  chief  engineer  and  resident  engineer 
of  the  work.  Stage  1  was  completed,  on  the  curtain, 
Feb.  6;  on  the  wings  Feb.  18.  Stage  2  was  completed, 
on  the  curtain,  Feb.  15;  on  the  wings,  Feb.  24.  Con- 
struction of  stage  3  (the  banquette)  was  then  under- 
taken with  a  greatly  reduced  force. 

The  season  was  more  favorable  than  was  expected, 
resulting  in  the  loss  of  fewer  days  from  rain.  The 
actual  time  was  27  working  days  for  stage  1,  and  7 
for  stage  2.     At  the  rate  of  work  accomplished  per 


team,  the  full  force  would  have  built  the  entire  line 
in  28  working  days.  The  longer  time  resulted  from 
the  delay  In  building  up  the  force  to  maximum. 

W.  M.  Gardner,  U.  S.  assistant  engineer,  had 
charge  of  the  revetment  work,  under  direction  of 
Major  J.  N.  Hodges,  Corps  of  Engineers,  U.  S.  A.  W. 
J.  Shackleford  was  superintendent  of  the  revetment 
fleets  and  forces.  Major  T.  G.  Dabney  is  consulting 
engineer  and  W.  L.  Head,  chief  engineer  of  the  Levee 
District.  Mr.  Head  was  immediately  responsible  for 
engaging,  assembling  and  distributing  the  forces. 
A.  T.  Blythe  was  resident  engineer  in  direct  supervi- 
sion of  the  levee  construction.  The  writer  was  called 
in  consultation  by  the  consulting  engineer  and  chief 
engineer  of  the  district  and  was  in  close  touch  with  the 
work  throughout. 


Highways  Policy  in  Britain 

THE  British  Ministry  of  Transport  has  issued  the 
tenth  annual  report  of  the  road  impx-ovement  fund 
covering  the  year  to  March  31,  1920.  A  grant  was 
authorized  in  December,  1918,  by  the  government  to 
assist  highway  authorities  to  cover  arrears  in  road  and 
bridge  work  which  had  accumulated  during  the  war. 
The  fund  devoted  to  the  road  and  bridge  program  for 
1919-20  amounted  in  all  to  £10,536,000,  of  which  £10,- 
000,000  was  allocated  to  Great  Britain  and  the  re- 
mainder to  Ireland. 

Few  authorities  were  able  to  complete  their  programs 
owing  to  the  difficulty  of  obtaining  materials.  A  large 
proportion  of  the  money  has  gone  toward  the  improve- 
ment of  roads  in  and  about  London,  the  borough  coun- 
cils receiving  roughly  £1,000,000. 

In  the  meantime  the  Road  Improvement  Association 
has  criticised  the  ministry's  delay  in  making  grants  to 
local  authorities  for  road  improvement  and  maintenance 
on  the  ground  that,  although  nearly  £8,000,000  has  been 
gathered  in  motor  taxation,  none  of  this  amount  has  so 
far  been  allocated.  In  reply  the  director-general  of 
roads  says  that  the  financial  year  of  the  local  authori- 
ties began  on  April  1,  and  that,  as  grants  are  only  to 
he  made  quarterly  and  not  in  advance,  the  first  payment 
is  not  due  until  July  1. 

The  system  suggested  on  which  payment  should  be 
made  is  that  the  certificates  of  expenditure  of  the  local 
authorities,  when  passed  by  the  Ministry  of  Transport, 
will  be  honored  to  90  per  cent,  the  remaining  10  per  cent 
tieing  paid  at  the  end  of  the  financial  year. 

A  sum  of  £1,250,000  has  been  allocated  to  the  arterial 
roads  scheme,  and  £1,750,000  for  main  roads  during  the 
current  year  will  be  borrowed  from  the  Treasury. 

Some  concern  is  felt  for  the  future  road  policy  in 
England.  It  is  generally  believed  that  the  Ministry  of 
Transport  will  cease  to  exist  with  the  decontrol  of  the 
railways  which  is  due  next  August.  In  some  quarters  it 
is  suggested  that  the  roads  department  be  taken  over 
by  the  Board  of  Trade,  as  the  general  policy  of  road  con- 
struction is  widely  approved. 

It  is  fast  becoming  evident  that  the  growth  of  road 
transport  has  overtaken  the  existing  highways,  and  it 
is  urged  that  some  authority  must  be  created  to  con- 
trol and  pursue  the  laying  out  of  new  arterial  roads,  the 
co-ordination  of  road  construction  and  repair  and  main- 
tenance of  roads  on  a  national  basis. 
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Engineering  Courses  Should  Be  of  Professional  Grade 

Prof.  Wm.  H.  Burr  Argues  that  Technical  Study  Should  Be  Preceded  by  Three  Years 
of  General  College  Work 


As  stated  in  the  Noes  Sertioti  of  this  journal  last 
week,  the  leading  feature  of  the  annual  meeting  of  the 
Society  for  the  Promotion  of  Eyigineering  Education 
was  a  paper  by  Prof.  Wm.  H.  Burr,  formerly  profes- 
sor of  civil  engineenng  in  Columbia  University,  and 
noio  in  considting  practice  in  New  York,  arraigning 
the  society  for  neglecting  its  opportunities  and  urging 


that  eyigineering  education  be  put  upon  a  "profes- 
sional" basis,  that  is,  that  it  be  preceeded  by  three  years 
of  liberal  study  in  college.  The  paper,  priyited  here 
somewhat  condensed,  warrants  close  study  and  discus- 
sion by  practicing  engineers  and  by  engineering  edu- 
cators. We  should  be  glad  to  print  their  views  in  these 
columns. — Editor. 


One  may  reasonably  be  surprised,  if  not  bewildered,  in 
looking  over  the  Bulletins  issued  by  the  Society  for  the 
Promotion  of  Engineering  Education  and  the  annual  reports 
of  the  same  body,  to  observe  both  the  range  and  the  quality 
of  the  observations  made  for  the  purpose  of  advancing  the 
efficiency  of  engineering  education.  Indeed,  both  the  scope 
and  the  range  of  subjects  covered  by  these  observations  are 
so  far-reaching  and  so  varied  that  one  wonders  whether  there 
is  any  point  of  stability  in  the  whole  field.  The  variety 
of  suggestion  and  the  range  of  subjects  from  the  most 
fundamental  and  important  to  the  inconsequential  and  com- 
monplace seems  to  indicate  that  no  two  individuals,  whether 
teachers  or  practicing  engineers,  have  any  substantial  thing 
in  common.  In  other  words,  the  whole  field  of  engineering 
education  seems  to  be  in  a  dynamic  condition,  or  perhaps 
one  may  better  put  it  as  a  state  of  violent  ebullition  with- 
out any  surface  evidence  of  having  stable  strata  at  any 
depth  whatever. 

Professional  Status 

For  some  reason  members  of  the  principal  engineering 
societies  and  associations  of  this  country  are  deeply  dis- 
satisfied with  their  professional  status  as  indicated  by  the 
failure  of  the  public,  as  they  claim,  to  give  members  of  the 
profession  proper  consideration  in  their  professional  work. 
Therp.  have  been  many  meetings,  joint  and  individual,  of 
these  societies  and  associations,  for  the  purpose  of  discus- 
sing this  failure  to  receive  sufficient  professional  recogni- 
tion from  the  community  at  large.  New  organizations  have 
been  created  recently  to  secure  better  professional  recog- 
nition. 

Doubtless  much  can  be  done  to  relieve  this  situation 
among  experienced  practitioners,  but  the  greatest  influence 
is  that  which  can  be  exerted  through  suitable  and  effective 
professional  educational  training.  If  the  Society  for  the 
Promotion  of  Engineering  Education  had  had  as  a  body  a 
true  vision  as  to  what  it  could  and  should  have  done  in 
developing  wholesome  and  effective  ideas  of  engineering 
education,  it  is  not  unreasonable  to  suppose  that  the  pres- 
ent unsatisfactory  and  disappointing  condition  of  the  pro- 
fession could  have  been  prevented.  This  was  the  proper 
mission  of  this  society  and  it  has  failed  fundamentally  in 
it.  *  *  *  This  society  owes  to  itself  the  recognition  of 
an  obligation  to  reform  as  far  as  it  can  the  present  condi- 
tions of  engineering  education  and  undertake  the  organi- 
zation of  some  systematic  effort  to  ascertain  what  engineer- 
ing education  really  means  so  as  to  formulate  an  effective 
plan  for  rescuing  it  from  the  morass  of  technical  confusion 
into  which  it  has  fallen. 

At  the  present  time,  and  therein  lies  the  origin  of  all  our 
difficulties,  the  colleges  and  the  professional  schools  of  engi- 
neering are  made  a  hopeless  jumble  which  has  received  the 
constant  sanction  and  support  throughout  all  these  years 
of  this  society.  A  great  majority  of  the  engineering  schools 
of  the  country  arc  called  "colleges  of  engineering."  Obvi- 
ously the  mere  name  of  an  educational  intsitution  is  of  quite 
subordinate  consequence  in  itself.     "A  rose  by  any  other 


name  would  smell  as  sweet,"  as  we  know.  In  the  present 
instance,  however,  calling  a  professional  school  an  "engi- 
neering college"  makes  a  course  of  study  which  ought  to  be 
thoroughly  professional  in  character  merely  a  scientific  col- 
lege course,  and  that  is  the  fatal  defect  of  a  great  majority 
of  the  engineering  schools  of  this  country.  They  are  neither 
professional  schools  nor  are  they  in  reality  colleges.  They 
are  a  kind  of  hybrid  that  produces  neither  the  broadly  edu- 
cated college  man,  nor  the  educationally  trained  professional 
man.  Some  of  them  have  served  well  a  transition  purpose, 
but  the  type  is  far  from  that  of  a  professional  school. 

More  than  seventy  years  ago  the  oldest  engineering  school 
in  America,  Rensselaer  Polytechnic  Institute,  reorganized 
Its  professional  course  of  study  with  a  vision  as  to  the 
future  both  wise  and  remarkable.  It  sought  to  establish 
a  professional  school  of  engineering  and  applied  sciences 
by  formulating  a  course  of  wholly  professional  study  of 
three  years'  duration  to  which  college  graduates  were  in- 
vited to  come  for  their  professional  engineering  training. 
It  was  fully  fifty  years  in  advance  of  the  time  when  such 
an  effort  could  possibly  succeed.  The  experiences  of  the 
first  year  of  this  course  of  professional  study  showed  that 
it  then  had  no  prospect  whatever  of  success.  To  remedy 
the  difficulty  a  preparatory  year  of  study  was  formulated 
so  that  non-college  graduates  could  thus  prepare  to  begin 
the  three-year  course  of  professional  educational  work, 
making  four  years  in  all.  This  was  the  origin  of  the  pre- 
vailing four-year  course  of  engineering  study  which  has 
become  so  general  throughout  the  United  States.  It  would 
appear  that  the  idea  of  basing  professional  engineeering 
educational  training  on  a  broad  general  schedule  of  study 
such  as  that  afforded  by  the  usual  college  course  has  some- 
how dropped  out  of  all  consideration  whatever,  except  in  a 
few  rare  cases.  There  is  distinctly  a  feeling  that  something 
needful  is  not  included  in  the  present  engineering  courses 
even  in  the  minds  of  those  who  administer  and  defend  them, 
and  their  apprehension  is  too  well  founded.  There  is  some- 
thing of  the  utmost  importance  lacking.  Both  students  and 
instructors  of  those  institutions  yield,  although  uncon- 
sciously, incontrovertible  evidence  of  that  fact.  It  is  only 
necessary  to  glance  over  the  Bulletins  and  annual  reports 
of  this  organization  to  be  convinced  of  this  situation. 

If  the  Society  for  the  Promotion  of  Engineering  Educa- 
tion should  advocate  a  definite,  well-considered  plan  of  pro- 
fessional education  for  engineers  and  direct  its  support  to 
such  a  plan  through  its  annual  meetings  and  publications, 
it  would  give  confidence  and  inspiration  to  the  professon 
and  thus  greatly  influence  its  reception  in  at  least  the  lead- 
ing engineering  schools  of  the  country. 

Comparison  With  Law  and  Medicine 

I  am  well  aware  that  many  engineering  instructors  and 
practicing  engineers  who  are  interested  in  engineering  edu- 
cation argue  that  the  engineering  profession  is  in  some  way 
so  different  from  the  learned  professions  of  the  law  and 
medicine  in  its  character  that  the  general  type  of  educa- 
tional training  which  they  have  adopted  for  entrance  into 
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those  professions,  is  not  suitable  for  the  educational  train- 
ing of  young  engineers.  They  now  require  in  their  best 
professional  schools  a  broad  general  education  acquired  in 
the  college  on  which  to  base  the  professional  educational 
training.  Anyone  who  is  observant  enough  will  find  that  a 
large  proportion,  and  probably  the  majority,  of  those  two 
professions  who  have  reached  the  beginning  of  middle  life, 
are  men,  broadly  speaking,  not  only  of  technical  ability  and 
excellence  but  who  possess  what  may  be  termed  in  the  broad 
sense,  cultivation.  They  can  take  their  places  with  credit 
to  themselves  in  any  place  in  the  community  where  they  may 
be  called.  They  possess  individuality  and  those  qualities  of 
mind  and  character  which  demand  and  receive  public  recog- 
nition both  in  and  out  of  their  professions.  It  is  not  nec- 
essary to  enlarge  upon  the  lack  of  such  acknowledged  posi- 
tion in  the  community  on  the  part  of  engineers  for  they 
themselves  have  set  it  forth  within  the  past  few  years  in 
clear  and  unmistakable  terms.  All  such  curative  efforts 
made  through  engineering  organizations,  however,  are 
bound  to  fail  in  large  part  as  they  have  failed  up  to  the 
present  time,  unless  one  fundamental  condition  is  first 
fulfilled  and  that  is,  the  engineer  must  have  a  full  profes- 
sional education  as  a  basis  for  his  professional  career  be- 
fore he  can  properly  demand  or  be  accorded  by  the  public, 
full  professional  standing.  Indeed,  if  it  were  feasible  to 
give  every  engineer  in  the  country  a  suitable  professional 
educational  training  the  profession  would  in  a  short  time 
attain  to  the  high  position  which  it  covets  and  be  accorded 
by  the  public  every  advantage  which  it  is  now  striving  to 
attain  without  any  other  aid  whatever,  just  as  the  profes- 
sions of  law  and  medicine  have  done. 

The  high  position  and  the  great  advantages  reached  by 
any  profession  are  actually  due  to  the  acknowledged  char- 
acter and  attainments  of  a  majority  whose  capacity  and 
character  make  them  marked  individuals  and  whose  prestige 
g^ives  standing  to  the  entire  profession. 

Introducing  Six-Year  Course 
The  four-year  course  of  engineering  study  has  served  a 
purpose  and  served  it  well  but,  I  believe  it  may  be  stated 
without  being  effectively  controverted  that  by  far  the  best 
results  have  been  reached  where  the  course  of  engineering 
study  has  been  based  upon  the  broad  course  of  general 
educational  training  given  by  colleges.  I  know  that  the 
usual  standard  objection  will  be  made  that  there  are  few 
young  men  in  the  community  who  have  sufficient  time  and 
means  to  take  seven  or  eight  years  for  such  a  course  of 
study.  In  the  first  place  it  may  be  flatly  stated  that  young 
cand'idates  for  law  and  medicine  find  it  feasible  to  devote 
sufficient  time  for  the  desired  purpose  and  I  know  of  no 
reason  why  young  candidates  for  the  engineering  profes- 
sion may  not  do  the  same  thing  if  they  have  sufficient 
virility,  "resolution  and,  I  hesitate  to  say,  intelligence.  In 
the  second  place,  I  can  state  from  personal  knowledge  and 
experience  that  seven  or  eight  years  are  not  required.  Six 
years  are  ample,  three  years  in  the  college  and  three  years 
in  the  engineering  school.  If  our  secondary  schools  were 
administered  a  little  more  intelligently  it  would  be  not  only 
perfectly  feasible  but  easy,  as  it  has  been  in  many  cases, 
to  give  a  young  man  this  six-year  engineering  course  of 
study  and  graduate  him  ready  to  begin  his  active  prac- 
tice at  twenty-two  years  of  age,  which  is  a  less  age  than 
that  at  which  many  and  perhaps  a  majority  of  young  men 
graduate  from  the  standard  four  years'  engineering  course. 
In  the  case  of  the  four-year  course,  the  student  not  having 
had  any  prior  general  education  at  a  college  or  elsewhere, 
ii  is  probably  wise  to  introduce  as  much  English  instruc- 
tion during  the  first  year  as  is  practicable.  A  similar  ob- 
servation can  properly  be  made  in  reference  to  one  promi- 
nent modern  language  such  as  French  or  Spanish.  Such 
general  cultural  subjects,  however,  should  be  limited  to  the 
first  of  the  four  years,  and  as  soon  as  the  required  develop- 
ment permits  the  installation  of  a  prior  general  education 
in  a  college  of  cultural  or  liberal  arts  work  these  subjects 
should  be  confined  to  that  part  of  the  educational  training, 
leaving  to  the  professional  school  the  entire  time  set  apart 
for  technical  work.     Doubtless  in  some  or  even  many  locali- 


ties it  may  be  a  considerable  period  of  years  before  it  would 
be  feasible  to  reach  the  full  professisonal  educational  train- 
ing consisting  of  a  broad  general  education  of  not  less  than 
three  years,  leading  to  the  professional  school  having  a 
course  not  less  than  three  years  in  length,  but  that  is  the 
end  toward  which  all  possible  efforts  should  be  directed. 
College  courses  taking  no  more  than  three  years'  time  are 
now  common.  It  has  been  demonstrated  over  and  over 
again  in  some  of  the  most  prominent  colleges  in  the  country, 
and  it  has  further  been  demonstrated  by  actual  operations, 
that  in  that  college  course  mathematical  and  and  scientific 
studies  may  be  taken  to  such  an  extent  as  to  include  all 
similar  subjects  found  in  the  first  year  of  the  best  four- 
year  courses,  thus  completing  in  a  three-year  course  in  the 
professional  school  all  the  educational  work  now  comprised 
in  an  engineering  course  of  the  highest  grade.  The  com- 
plete educational  training  from  college  entrance  to  gradua- 
tion from  the  professional  school  thus  covers  a  period  of  six 
years  only.  Actual  administration  of  such  a  course  has 
already  shown  that  it  is  entirely  feasible  to  carry  on  at 
any  educational  establishment  of  the  higher  order  the  four- 
year  course  and  the  six-year  course  in  parallel,  so  to  speak, 
making  it  entirely  feasible  to  maintain  the  full  attendance 
of  the  four-year  course  in  addition  to  students  who  are 
taking  their  educational  training  on  the  six-year  basis. 
Naturally  in  such  a  case,  as  many  legitimate  attractions  as 
is  possible  should  be  given  to  the  administration  of  the  six- 
year  course  so  as  to  encourage  the  growth  of  that  part  of  the 
piofessional  school  to  the  greatest  extent  practicable.  In 
such  a  case  it  would  not  be  necessary  to  drop  the  four- 
year  course  until  such  time  in  the  future  as  the  attendance 
on  the  six-year  schedule  would  justify  it. 

It  is  no  exaggeration  to  state  that  the  hope  of  the  future 
of  the  engineering  profession  in  this  country  lies  in  the 
development  of  a  proper  professional  engineering  education 
which  with  exceedingly  few  exceptions  has  not  yet  been 
attained.  There  is  no  field  in  which  this  society  could  gain 
prestige  or  render  greater  service  to  the  engineering  pro- 
fession and  to  engineering  education  than  to  take  formal 
action  in  the  encouragement  of  this  development.  The  posi- 
tion of  the  legal  and  medical  professions  point  the  way  with 
absolute  clearness.  The  engineer  must  be  made  a  man  of 
cultivation  as  well  as  of  technical  excellence.  In  order  that 
he  may  become  the  most  useful  citizen  possible  he  must 
combine  with  his  rather  narrowing  technical  excellence 
those  qualities  which  give  him  character  and  standing  as  an 
individual  qualified  to  win  the  esteem  and  respect  of  those 
about  him  for  his  executive  capacity  wherever  he  is  found 
to  possess  the  executive  quality.  In  other  words,  he  must 
be  a  man  entitled  to  receive  the  confidence  of  the  community 
in  which  he  practices. 


Co-operative  Reconstruction  in  France 

During  the  last  year  the  co-operative  movement  in 
the  devastated  regions  of  France  has  made  considerable 
progress;  in  fact,  at  the  present  time  the  greater  part 
of  reconstruction  work  is  executed  by  such  societies. 
Both  the  government  and  the  population  of  the 
devastated  localities  have  found  these  methods  of  the 
greatest  practical  value.  Furthermore  the  government 
encourages  their  organization  and  development.  Since 
the  beginning  of  1919,  203  co-operative  societies  have 
been  organized  in  the  Department  of  the  Meurthe-et- 
Moselle.  They  have  already  obtained  important  results. 
On  Dec.  31,  1920,  urgent  repairs  had  been  made  on 
approximately  12,000  buildings.  The  sums  disbursed 
for  these  repairs  amounted  to  124,430,000  francs,  or  81 
per  cent  of  the  total  sum  paid  out  for  this  purpose  in  the 
Department.  In  1920  the  co-operative  societies  com- 
menced the  building  of  621  farm  buildings,  or  88  per 
cent  of  the  total  in  the  Department.  The  sums  dis- 
bursed for  the  above  purposes  amounted  to  20,250,000 
francs,  nr  95  per  cent  of  the  total. — Coinynerce  Reports. 
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Automatic  Single  Rope  Cableway 
For  Material  Handling 

AN  AUTOMATIC  single-rope  cableway,  requiring 
iV  but  one  hoisting  cable  for  its  operation,  and  oper- 
ating on  a  track  cable  stretched  between  two  towers, 
is  being  used  in  the  automobile  manufacturing  plant 
of  the  H.  H.  Franklin  Manufacturing  Co.,  Syracuse, 
N.  Y.,  for  storage  and  rehandling  of  coal. 

The  operation  of  this  layout  is  essentially  as  fol- 
lows: A  track  cable  is  stretched  on  a  slope  between 
two  towers.  Upon  this  cable  rides  a  carriage  to  which 
a  clamshell  bucket  is  suspended  by  a  bale.  The  hoist- 
ing line  extends  from  the  engine  over  a  sheave  at  the 
top  of  the  tall  tower,  commonly  called  head  tower, 
beneath  the  track  cable  to  the  carriage,  over  a  sheave 


hand  lines  from  the  stop  reaching  to  the  ground.    When 
these  are  pulled  the  clamps  that  hold  the  stops  from 


Toil  tower, 
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Eleva+ion 

-"IG.    1.      GENERAL  LAYOUT  FOR  INSTALLING  AUTOMATIC 
SINGLE  ROPE  CABLEWAT 


n  the  carriage,  through  the  bucket  and  back  to  the 
;arriage  where  it  is  made  fast.  When  this  line  is  paid 
)ut  the  carriage-carrying  bucket  suspended  below  is 
noved  down  the  track  cable  until  it  reaches  the  lower 
itop. 

When  there,  s  latch  on  the  end  of  the  carriage 
lutomatically  engages  the  stop,  the  bucket  bale  is  re- 
eased,  and  the  bucket  is  lowered  by  further  paying 
)ut  of  the  line.  A  pulley  upon  the  line  closes  the  bucket 
md  lifts  it  with  a  load  of  material.  When  the  bucket 
)ale  enters  the  carriage  it  is  locked  thereto  and  the 
arriage  is  automatically  released  from  the  stop,  so 
hat  it  is  free  to  move  upward  along  the  track  cable 
intil  it  encounters  the  upper  stop.  The  line  is  then 
)aid  out,  the  carriage  engaging  itself  to  the  upper  stop 
md  releasing  the  bucket  which  is  lowered. 

As  in  use  in  the  Franklin  plant,  the  tail  tower  is  an 
\-frame  mounted  on  a  car  which  runs  on  a  track  that 
iescribes  a  circular  arc  about  the  head  tower.  A  fan- 
shaped  storage  space  for  coal  is  then  provided.  The 
ength  of  track  cable  between  towers  is  220  ft.  A 
Irawing  showing  the  layout  of  this  installation  is  shown 
n  Fig.  1. 

The  bucket  may  grab  a  load  beneath  either  stop,  but 
t  cannot  leave  the  carriage  between  stops.  To  shift 
he  point  where  the  load  is  taken  it  is  necessary  to 
ihift  a  stop.    This  is  made  an  easy  matter  by  providing 


FIG.  2.  DISCHARGING  A  BUCKET  LOAD  AT  THE 
FRANKLIN  PLANT 

slipping  along  the  track  cable  may  be  tightened  or 
loosened. 

Any  hoisting  engine  or  motor  capable  of  lifting  one- 
half  of  the  weight  of  the  load  bucket  may  be  used,  but 
the  speed  of  operation  depends  upon  the  size  and  speed 
of  the  engine,  and  if  a  new  hoist  is  to  be  purchased 
for  the  installation  it  should  be  capable  of  high  sped. 

The  information  contained  in  this  article  is  given 
by  Blaw-Knox  Co.,  Pittsburgh,  manufacturer  and  dis- 
tributor of  the  automatic  single-rope  cableway  herein 
described. 


Formulating  Tire  Specifications  for  the  Government 

According  to  a  statement  issued  by  the  Bureau  of 
Standards,  standardization  and  revision  of  the  govern- 
ment specifications  for  rubber  tires  are  in  progress, 
under  a  procedure  explained  as  follows:  On  April  8  a 
meeting  was  held  at  the  invitation  of  the  Motor  Trans- 
port Corps,  where  the  different  tire  companies  as  well  as 
seven  government  department  and  four  boards  or  com- 
missions were  represented.  Ways  and  means  for  revis- 
ing government  tire  .'specifications  were  discussed. 
Specifications  prepared  by  the  Bureau  were  submitted, 
and  in  discussion  various  changes  were  suggested.  It 
was  decided  that  a  copy  of  the  specifications  together 
with  the  recommended  changes  should  be  sent  to  the 
Rubber  Association  of  America  for  consideration  and 
possible  further  revision.  On  return  of  the  revise.1 
draft  a  second  meeting  is  to  be  called  for  further  con- 
sidei-ation  of  the  problem.  It  is  understood  that  the 
Bureau  will  issue  the  final  specifications  as  a  desirable 
government  standard  for  rubber  tires  when  the  views 
of  all  interested  parties  have  been  considered. 
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Joint  Committee's  Tentative  Concrete  Specifications 

Preliminary  Draft  Differs  From  Earlier  Reports  Mainly  in  Leeway  Allowed  in  Proportioning,  Emphasis 
on  Workability  of  Concrete  and  in  Details  of  Column  and  Flat-Slab  Design 


TENTATIVE  specifications  for  concrete  and  rein- 
forced concrete  prepared  by  the  Joint  Committee  on 
Standard  Specifications  for  Concrete  and  Reinforced 
Concrete  have  been  submitted  to  the  five  contributing 
societies — the  American  Society  of  Civil  Engineers,  the 
American  Society  for  Testing  Materials,  the  American 
Railway  Engineering  Association,  the  American  Con- 
crete Institute  and  the  Portland  Cement  Association. 
This  new  Joint  Committee  was  organized  Feb.  11,  1920, 
and  since  that  time  has  been  having  numerous  meetings. 
The  present  tentative  specifications  are  in  printed  form 
and  are  to  be  subject  to  discussion  in  each  of  the  con- 
tributing societies,  these  discussions  to  be  submitted  to 
the  committee  for  reference  by  June,  1922.  After  the 
discussions  have  been  considered  by  the  committee, 
which  meantime  is  meeting  regularly,  it  is  expected  that 
a  final  specification  will  be  prepared  for  the  approval  of 
the  constituent  societies. 

Spfxifications 

Preparation  of  specifications,  was  not  considered  a 
pai-t  of  the  duty  of  the  Joint  Committee  that  presented 
its  final  report  in  1916.  The  present  committee  states 
in  the  preface  to  its  report  that  it  has  "undertaken  to 
prepare  specifications  covering  the  fundamentals  to  be 
observed  in  the  general  use  of  concrete  and  reinforced 
concrete.  No  attempt  has  been  made  to  cover  the  details 
involved  in  the  use  of  these  materials  in  special  struc- 
tures. While  the  sections  relating  to  design  deal 
primarily  with  building  construction,  nevertheless  the 
principles  involved  are  in  general  applicable  to  struc- 
tures of  other  types.  It  is  expected  that  in  using  these 
specifications  the  necessary  supplemental  requirements 
will  be  added  covering  details."  Furthermore,  there  are 
in  the  tentative  specifications  several  alternative  sec- 
tions, which  in  some  cases  represent  a  difference  of 
opinion  on  the  part  of  the  committee  and  in  others 
represent  equally  good  methods,  any  one  of  which  may 
be  used  by  the  engineer  using  the  specifications. 

The  specifications  are  prefaced  by  a  list  of  definitions, 
which  do  not  differ  from  accepted  practice  except  pos- 
sibly in  the  regular  use  of  the  adjective  "portland" 
modifying  cement  wherever  it  is  used  in  relation  to 
concrete. 

Under  the  heading,  "Quality  of  Concrete"  it  is  stated 
that  "quality  shall  be  expressed  in  terms  of  workability 
as  determined  by  the  slump  test  and  of  the  compressive 
strength  at  28  days  as  determined  by  concrete  tests  of 
the  materials  to  be  used  as  specified."  The  proportions 
required  to  produce  concrete  having  the  strength 
specified  shall  be  determined  in  advance  of  the  mixing  of 
the  concrete.  No  definite  strengths,  such  as  were  in  the 
earlier  report  of  the  committee,  are  given. 

Under  the  heading,  "Materials,"  portland  cement  is 
defined  by  the  A.  S.  T.  M.  standard  specifications.  Fine 
aggregate  has  the  same  general  definition  as  in  the 
earlier  report,  but  is  recommended  to  be  graded  as 
follows:  not  less  than  05  per  cent  through  a  No.  4 
sieve;  not  more  than  30  per  cent  through  a  No.  50 
sieve,  and  not  more  than  3  per  cent  weight  removed  by 
decantation.  Fine  aggregate  must  Show  a  compressive 
strength  at  7  and  28  days  not  less  than  that  of  1 :3 


standard  Ottawa  sand  mortar  of  the  same  plasticity 
made  with  the  same  cement,  but  a  new  sentence  is  added 
which  states  that  fine  aggregate  which  fails  to  meet 
this  requirement  may  be  used,  provided  the  proportions 
of  cement,  fine  aggregate,  coarse  aggregate  and  water 
are  such  as  to  produce  concrete  of  the  strength  specified. 
The  Abrams-Harder  colorimetric  test  for  organic 
impurities  in  sand  is  specified  but  sand  which  shows  a 
darker  color  than  the  standard  color  when  tested  accord- 
ing to  that  method  may  be  used  if  the  concrete  made 
with  the  materials  and  in  the  proportions  to  be  used  on 
the  work  is  shown  by  test  to  be  of  the  required  strength. 

Coarse  aggregate  is  defined  as  "crushed  stone,  gravel, 
or  other  approved  inert  materials,"  with  the  usual  char- 
acteristics but  a  grading  is  submitted  with  blanks  to  be 
filled  in,  although  a  table  gives  desirable  gradings  for 
a  coarse  aggregate  for  certain  maximum  sizes. 

Nothing  radical  is  in  the  sections  on  "Rubble  and 
Cyclopean  Aggregate,"  "Storage  of  Aggregate,"  and 
"Water."  The  section  on  "Metal  Reinforcement"  allows 
both  billet  steel  and  rail  steel  bars  as  provided  for  in 
the  specifications  of  the  American  Society  for  Testing 
Materials,  except  that  the  provision  for  machining 
deformed  bars  before  testing  is  eliminated.  A  footnote 
gives  preference  to  billet  steel  pins.  Sizes  and  areas 
of  reinfoi'cement  bars  are  specified  according  to  the 
standards  developed  during  the  war  and  since  then 
accepted  by  the  American  Concrete  Institute.  A  sen- 
tence states  that  "an  approved  deformed  bar  shall  be 
one  that  will  develop  a  bond  strength  at  least  25  per 
cent  greater  than  that  of  a  plain  round  bar  of  equivalent 
cross-sectional  area,"  but  a  footnote  reads  "The  com- 
mittee has  under  consideration  a  specification  for 
deformed  bars  but  is  not  prepared  at  this  time  to  make 
more  definite  recommendations."  Structural  shapes  and 
cast  iron  used  as  a  reinforcement  have  to  follow  the 
A.  S.  T.  M.  specifications. 

Mixing  and  Proportioning 

Section  V,  on  "Proportioning  and  Mixing  Concrete," 
is  new  and  different  from  anything  that  has  been  pre- 
pared in  official  specifications  before.  Provision  is  made 
for  alternate  measurements  either  by  volume  or  weight, 
leaving  it  to  the  engineer  to  decide  which  one  he  will 
use.  Three  alternate  methods  are  given  for  the  pro- 
portioning of  the  mix.  The  first  establishes  the  old 
quantitative  mix  such  as  1 :2:4,  the  exact  proportions  to 
be  determined  by  the  engineer  from  concrete  tests  of  the 
materials  to  be  used.  The  second  specifies  that  the  con- 
tractor shall  use  materials,  so  proportioned  and  mixed, 
as  to  produce  concrete  of  a  required  workability  and 
strength.  The  third  specifies  that  the  proportions  shall 
be  quantitative,  but  shall  be  selected  from  a  table,  which 
is  given,  similar  to  the  well  known  Abrams  table  for 
proportions  of  any  size  of  aggregate  for  certain  slump 
values  to  give  certain  strengths. 

There  is  a  new  paragraph  on  "Consistency,"  which 
requires  that  the  engineer  shall  determine  and  specify 
the  consistency  of  the  concrete  by  the  slump  test  as 
specified  in  the  American  Society  for  Testing  Materials, 
and  a  blank  table  is  included  giving  the  maximum  slump 
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for  various  kinds  of  concrete,  though  a  footnote  gives 
suggested  values  for  these  slumps. 

Mixing  provisions  are  not  very  different  from  estab- 
lished practice  (H  min.  minimum  time  of  mix)  except 
possibly  for  the  phrase  "the  mixer  shall  rotate  at  a 
peripheral  speed  of  about  200  ft.  per  minute."  Section 
VI  is  on  "Depositing  Concrete,"  which  has  nothing 
radically  new,  but  there  is  a  paragraph  on  "Compacting 
which  provides  for  redding,  forcing,  tapping  or  hammer- 
ing the  forms,  and  a  sentence  in  the  "Cold  Weather" 
section  which  states  that  "salt,  chemicals  or*  other 
foreign  materials  shall  not  be  used  to  prevent  freezing." 
Under  the  head  "Depositing  Under  Water"  there  is  a 
footnote  which  recommends  that  this  not  be  done  unless 
absolutely  necessary,  and  gives  definite  instructions  as 
to  how  it  should  be  placed  when  necessaiy.  Alternate 
methods  of  the  tremie,  drop-bottom  bucket,  and  bags  of 
concrete  are  specified.  Under  the  heading  "Forms" 
there  is  little  new  matter,  and  the  section  VIII,  "Details 
of  Construction,"  which  has  a  subhead  "Metal  Reinforce- 
ment," has  little  different  from  old  standards,  except 
possibly  the  paragraph  "Exposed  reinforcement  bars 
intended  for  bonding  with  future  extensions  shall  be 
protected  from  corrosion." 

Protective  Treatments 

Under  the  subhead,  "Concrete  Covering  over  Metal," 
it  is  stated  that  metal  reinforcement  in  fire-resistive 
construction  shall  be  protected  by  not  less  than  1  in.  of 
:oncrete  in  slabs  and  walls,  and  not  less  than  2  in.  in 
oeams,  girders  and  columns,  provided  aggregate  show- 
ing an  expansion  not  materially  greater  than  that  of 
imestone  or  trap  rock  is  used;  when  impracticable  to 
jbtain  aggregate  of  this  grade,  the  protective  covering 
shall  be  1  in.  thicker  and  shall  be  reinforced  with  metal 
nesh  not  exceeding  3  in.  in  greatest  dimensions,  placed 
L  in.  from  the  finished  surface.  The  metal  reinforce- 
nent  in  structures  containing  incombustible  materials 
ind  in  bridges  where  the  fire  hazard  is  limited,  shall  be 
jrotected  by  not  less  than  ;»  in.  of  concrete  in  slabs  and 
vails  and  not  less  than  IJ  in.  in  beams,  girders  and 
;olumns.  Plaster  finish  on  an  exposed  concrete  surface 
nay  be  allowed  to  reduce  the  thickness  of  concrete  pro- 
;eclion  required  above  by  one-half  the  thickness  of  the 
jlaster,  but  the  protection  shall  not  be  less  than  that 
specified  above.  Paragraphs  in  the  subsection  under 
'Joints"  define  construction  joints  in  buildings  and 
specify  details  of  water-tight  joints. 

Under  Section  IX,  "Waterproofing  and  Protective 
Treatment,"  a  sentence  reads  "Integral  compounds 
shall  not  be  used,"  but  membrane  waterproofing  is 
specified  in  "basements,  pits,  shafts,  tunnels,  bridge 
loor»,  retaining  walls  and  similar  structures,  where  an 
idded  protection  is  desired." 

Subheadings  "Oilproofing"  and  "Concrete  in  Sea 
rt'ater"  are  very  general.  In  the  former  it  is  stated  that 
'a  special  coating"  shall  be  applied.  In  the  latter  pro- 
■  ision  is  made  for  a  rich  concrete;  that  is,  "Plain  con- 
:rete  in  sea  water  or  exposed  directly  along  the  sea  coast 
shall  contain  not  less  than  6  bags  of  portland  cement 
3er  cubic  yard  in  place;  concrete  from  2  ft.  below  low 
water  to  2  ft.  above  high  water,  or  from  a  plane  below 
0  a  plane  above  wave  action,  shall  be  made  of  a  mixture 
:ontaining  not  less  than  7  bags.  Slag,  broken  brick, 
soft  limestone,  soft  sandstone  or  other  porous  or  weak 
»??regates  shall  not  be  used."  It  is  specified  that  con- 
rete   shall   not  be   deposited   under    sea  water   unless 


unavoidable;  that  metal  reinforcement  shall  be  placed 
at  least  3  in.  (4  in.  at  corners)  from  any  surface. 
Where  unusually  severe  conditions  of  abrasion  are 
anticipated,  the  face  of  the  concrete  from  2  ft.  below 
iow  water  to  2  ft.  above  high  water  shall  be  protected 
by  timber,  brick,  or  stone.  The  final  paragraph  in  this 
section  is  that  "consistency  shall  be  such  as  to  produce 
concrete  which  for  mass  work  shall  give  a  slump  of  not 
more  than  2  in.,  and  for  reinforced  concrete  a  slump  of 
not  more  than  4  in."  Concrete  for  alkali  soils  or  water 
shall  contain  not  less  than  seven  bags  of  portland  cement 
per  cubic  yard  in  place,  and  shall  have  a  slump  of  not 
more  than  2  in.,  and  for  small  members  of  not  more  than 
6  in.  Metal  reinforcement  shall  be  at  least  2  in.  from 
the  face. 

Section  X  is  on  surface  finishes  and  wearing  surfaces, 
and  provides  for  the  usual  methods  of  finish,  particularly 
for  prevention  of  premature  drying  on  surfaces  that  are 
subjected  to  wear. 

Design  Provisions 

Section  XI  is  on  design.  It  is  apparently  a  compro- 
mise between  the  provisions  of  the  Joint  Committee's 
final  report  of  1916  and  those  of  the  Building  Regula- 
tions for  Concrete  of  the  American  Concrete  Institute 
adopted  in  1920,  with  additions  due  to  later  information. 
For  ordinary  beams  and  girders  the  usual  moment 
formulas  are  given  but  there  are  additional  formulas 
for  beams  in  which  exterior  columns  above  and  below 
are  built  into  the  beams.  The  formulas  for  T-beams  are 
somewhat  more  elaborate  than  in  either  of  the  preceding 
reports.  There  are  new  provisions  regarding  the  flange 
width  of  T-beams  and  provision  for  transverse  rein- 
forcement where  the  principal  slab  reinforcement  is 
parallel  to  the  beams.  There  is  a  lengthy  section 
devoted  to  diagonal  tension  and  shear,  which  specifies  in 
detail  the  various  methods  of  reinforcing  a  beam  against 
shear  and  the  allowable  stresses  for  these  different 
methods.  These  increase  from  2  per  cent  of  the  28-day 
compression  concrete  value  in  the  case  of  beams  with- 
out web  reinforcement  with  the  longitudinal  bars  not 
anchored  to  12  per  cent  of  the  28-day  strength  for 
beams  with  reinforcement  with  bars  set  up  in  a  single 
plane  and  with  longitudinal  bars  anchored.  The  values 
are  given  in  the  table  of  working  stresses  herewith. 

The  provisions  for  bond  are  somewhat  more  specific 
than  in  previous  reports  or  specifications.  They  state 
that  the  reinforcement  shall  be  so  proportioned  that 
bond  stress  between  metal  and  concrete  shall  not  exceed 

4  per  cent  of  the  compression  value  for  plain  bars  and 

5  per  cent  for  deformed  bars,  and  state  that  in  two-way 
reinforcement  the  value  shall  be  reduced  25  per  cent,  and 
for  each  additional  direction,  10  per  cent.  For  bars 
anchored  at  both  ends  bond  stresses  may  be  one  and 
one-half  times  the  value  specified. 

Flat  Slab  Design 

Flat-slab  provisions  are  about  midway  between  those 
of  the  previous  final  report  of  the  Joint  Committee  and 
the  Building  Regulations  of  the  American  Concrete 
Institute.  The  coefficient  for  the  numerical  sum  of  the 
positive  and  negative  moments  is  given  as  not  less  than 
0.09.  The  moments  to  be  u.sed  in  the  design  are 
shown  in  the  accompanying  table,  but  a  tolerance  of  0.03 
A/„  is  permitted  in  the  sum  of  the  maximum  negative 
moments  and  of  0.01  A/„  in  the  sum  of  the  maximum 
negative  moments  in  the  two  column  strips  as  well  as 
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a  tolerance  of  0.01  iV/„  in  the  middle  strip.  The  total 
thickness  of  the  dropped  panel  in  inches  or  of  the  slab 
if  a  dropped  panel  is  not  used  shall  be  not  less  than: 

t,  =  0.0382    (l  -  1.44  [■)  I  ^RW  ^'  +  1^ 

where  R  =  ratio  of  negative  moment  in  the  two  column 
strips  to  Ma  and  w'  =  uniformly  distributed  dead  and 
live  load  per  unit  of  area  of  floor.  For  slabs  with 
dropped  panels  the  total  thickness  in  inches  at  points 
away  from  the  dropped  panel  shall  not  be  less  than 
t_  =  0.02  I  VwT-f  1,  and  not  less  than  ?/32  for  floor  slabs 
or  (40  for  roof  slabs  for  either  f,  or  t,,  which  is  identical 
with  the  provisions  of  the  1916  J.C.  report  and  with 
the  general  thickness  provision  in  the  A.C.I,  report. 
The  general  point  of  inflection  coefficient  is  lu  instead 
of  0.2  in  earlier  reports.  Formulas  for  figuring  tension 
in  the  steel  and  compression  in  the  concrete  are  given. 

MOMENTS  TO  BE  USED  IN  DESIGN  OF  FLAT  SLABS 

Flat  Slabs  Without  Flat  Slabs  With 

Strip  Dropped  Panels  Dropped  Paaeli 

Negative      Positive  Negative        Positive 
Slabs  with  2-way  Reinforcement 

Column  strip 0  23  Mo       U  II  .Uo  0  25  .l/o       0  10  .Vo 

2-Column  strip, 0  46  .«o       0  22 .Wo  0  50.1/o       U  20  Ayo 

.Vhddlestrip 0   I6A/0       0   16A/u  O.I5.V/o       0   15    1. 0 

Slabs  with  2-way  Reinforcement 

Columnstrip 0  2i  Mo       O.lOA/o  0  27  .Wo      0.095.1/o 

2-Column  strips 0  50  jWo       0.20.Mo  0  54.Mo      0.190.Wo 

Middlestrip 0.  lO.V/o       0.20.V/o  O.O8.W0      0   190  Afo 

The  shear  provisions  are  that  "the  shearing  unit  stress 
shall  not  exceed  the  value  of  v  in  the  formula, 

V  =  0.02 /'c  (1   +  r) 
nor  in  any  case  .shall  it  exceed  0.03  f'c.    In  no  case  shall  r 
(the  proportional  amount  of  reinforcement  crossing  the 
column  capital  or  over  the  dropped  panel)   be  less  than 
0.25." 

Columns 

The  section  on  columns  is  considerably  more  elaborate 
than  either  the  previous  report  of  the  committee  or  the 
Building  Regulations  of  the  American  Concrete  Insti- 
tute. If  favors  the  former  in  that  it  continues  to  give 
credit  for  spiral  steel  by  increasing  the  unit  value  for 
the  inclosed  concrete  rather  than  by  actual  stress  com- 
putation for  the  hooping  as  was  done  by  the  A.C.I, 
report,  but  the  unit  concrete  stresses  are  determined 
for  the  spiral  columns  by  a  formula  which  involves  the 
amount  of  vertical  steel  and  not  by  direct  proportion  of 
the  28-day  concrete  strength.  Length  reduction  formu- 
las for  -slender  columns,  that  is  where  the  unsupported 
length  is  greater  than  forty  times  the  least  radius  of 
gyration,  are  given.  The  principal  columns  in  buildings 
are  required  to  be  not  le.ss  than  12  in.  in  width  and  non- 
continuous  posts  not  less  than  G  in. 

The  unsupported  length  of  columns  for  various  types 
(,f  construction  is  defined.  The  safe  axial  load  on 
columns  reinforced  with  longitudinal  bars  and  closely 
.spaced  spirals  inclosing  a  circular  core  are  determined 
by  the  formula 

p  =  Arfc  +  nf.pA 
where  A  =  area  of  the  concrete  core  inclosed  within  the 
spiral;  P  =  total  safe  axial  load  on  column  whose  h/R  is 
less  than  40;  p  =  ratio  of  effective  area  of  longitudinal 
reinforcement  to  area  of  the  concrete  core;  and  Ar  = 
Ad  —  p)  =  net  area  of  concrete  core.  The  allowable 
value  of  /,  for  use  in  this  type  of  column  is  determined 
for  the  formula:  /,.  -  300  |  (0.10  f  4p)  /',.  Longi- 
tudinal reinforcement  of  columns  is  to  consist  of  at 
least  six  bars  of  minimum  diameter  of  J  in.,  and  its 


effective  cross-sectional  area  shall  not  be  less  than  1  per 
cent  nor  more  than  5  per  cent  of  that  of  the  inclosed 
core. 

Spiral  reinforcement  is  not  to  be  less  in  amount  than 
one-fourth  the  volume  of  the  longitudinal  reinforcement, 
and  consist  of  evenly  spaced  continuous  spirals  held 
firmly  in  place  and  true  to  line  by  at  least  three  vertical 
spacer  bars.  The  spacing  of  spirals  is  not  to  be  greater 
than  one-sixth  of  the  diameter  of  the  core  and  in  no 
case  more  than  3  in.  Reinforcement  is  protected  every- 
where by  a  covering  of  concrete  cast  monolithic  with 
the  core,  which  shall  have  a  minimum  thickness  of  li 
in.  in  square  columns  and  2  in.  in  round  or  octagonal 
columns. 

For  columns  reinforced  with  longitudinal  bars  and 
separate  lateral  ties  the  value  for  fc  shall  not  exceed 
0.20  /'(■.  The  amount  of  longitudinal  reinforcement  con- 
sidered in  the  calculation  shall  not  be  more  than  2  per 
cent  nor  less  than  0.5  per  cent  of  the  total  area  of  the 
column.  The  longitudinal  reinforcement  shall  consist  of 
not  less  than  4  bars  of  minimum  diameter  of  i  in., 
placed  with  clear  distance  from  the  face  of  the  column 
not  less  than  2  in.,  and  lateral  ties  are  not  to  be  less 
than  1  in.  in  diameter,  spaced  not  farther  apart  than 
8  in.  J 

Special   paragraphs   follow   on   columns  subjected   tol 
bending  stresses  and  on  composite  columns,  being  prac- 
tically the  same  as  those  in  the  A.C.I,  report. 

Footings 

Footings  are  taken  up  much  more  elaborately  than  in 
any  previous  specifications.  It  is  stated  that  the  require- 
ments for  flexure  and  shear  in  the  rest  of  the  specifica- 
tions shall  govern  the  design  of  footings,  except  as 
provided  otherwise;  that  the  upward  reaction  per  unit 
of  area  on  the  footing  -shall  be  taken  as  the  column  load 
divided  by  the  area  of  the  base;  that  footings  carried 
on  piles  are  to  be  treated  in  the  same  manner  as  those 
bearing  directly  on  the  soil,  except  that  the  reaction  is 
to  be  considered  as  a  series  of  concentrated  loads  applied 
at  the  pile  centers.  Sloped  footings  and  stepped  foot- 
ings are  defined,  and  the  critical  section  for  bending 
stated  to  be  at  the  face  of  the  column  or  pedestal.  Where 
a  concrete  pedestal  is  used  and  where  steel  or  cast-iron 
bases  are  used,  the  moment  in  the  footing  is  to  be  cal- 
culated at  the  edge  of  the  base  and  at  the  center. 
Formulas  are  given  for  square  columns  on  square  foot- 
ings, and  round  columns  on  square  footings. 

Reinforcement  necesary  to  resist  bending  moment  is 
to  be  determined  as  for  a  reinforced-concrete  beam;  the 
effective  depth  of  the  footing  shall  be  the  depth  from  the 
top  to  the  plane  of  reinforcement.  Required  area  of 
reinforcement  thus  calculated  is  to  be  spaced  uniformly 
across  the  footing,  unless  the  footing  width  is  greater 
than  the  side  of  the  column  or  pedestal  plus  twice  the 
effective  depth  of  the  footing,  in  which  case  the  width 
over  which  the  reinforcement  is  spread  may  be  increased 
to  include  one-half  the  remaining  width  of  the  footing. 
Extreme  fiber  stress  is  to  be  kept  within  the  limits 
shown  in  the  table  at  the  end  of  this  abstract.  Shearing 
and  bond  stresses  are  to  be  cared  for  as  in  other  struc- 
tures. Methods  of  distributing  stress  from  the  columns 
to  the  footings  are  noted  and  a  formula  is  given  for  the 
permissible  compressive  unit  stress  under  the  column 
core. 

The  succeeding  section  is  on  "Reinforced-Concrete 
Retaining  Walls."    The  sections  on  "Floor  Slabs  Sup- 
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ported  on  Four  Sides"  and  on  "Shrinkage  and  Tempera- 
ture Stresses"  the  committee  is  not  ready  to  report  on. 
A  final  section  is  "Summary  of  Working  Stresses," 
which  details  the  coefficients  of  the  28-day  compressive 
strength  used  for  each  of  the  different  kinds  of  stresses 
under  different  conditions.  The  comprehensive  value  /c  is 
defined  as  "the  ultimate  compressive  strength  of  con- 
crete at  age  of  28  days,  based  on  tests  of  6  x  12-in.  or 
8  X  16-in.  cylinders  made  and  tested  in  accordance  with 
standard  methods  of  making  and  storing  specimens  of 
concrete  in  the  field  and  the  tentative  methods  of  making 
compression  tests  of  concrete,"  both  standards  of  the 
American  Society  for  Testing  Materials.  The  values  of 
the  working  stresses  are  tabulated  as  follows: 

Maximum  Direct  Stresses  in  Concrete 
Direct  Compression. 

(a)  Columns  whose  length  does  not  exceed  40  R: 

(1)  With  spirals varies  with  amount  of 

longitudinal  reinforcement 

(2)  Without  spirals    0.20  /'« 

(6)   Long  columns (by  formula) 

(e)   Piers  and  Pedestals: 

(1)   Without  reinforcement 0.25  /'<. 

Compression  in  Extreme  Fiber. 

(a)  Extreme  fiber  stress  in  flexure 0.40  f'c 

(b)  Extreme  fiber  stress  adjacent  to  supports  of 

continuous  beams 0.45  f'c 

Bearing  Compression. 

Anchorage  of  reinforcement 0.50  f'c 

Tension. 

All  concrete  members none 

Maximum  Shearing  Stresses  in  Concrete 

3eams  without  Web  Reinforcement. 

(a)   Longitudinal  bars  anchored 0.03  f'c 

(6)   Longitudinal  bars  not  anchored 0.02  f'c 

■{earns  tvith  Reinforcement. 

(a)   Beams  with  stirrups special 

(6)   Beams  with  bars  bent  up  in  several  planes.  .  .  .special 

(c)  Beams  with  bars  bent  up  in  a  single  plane : 

(1)  Longitudinal  bars  anchored 0.12/'^ 

(2)  Longitudinal  bars  not  anchored 0.06 /'^ 

''lat  Slabs. 

(a)  Shear  at  distance  d  from  capital  or  dropped 

panel   0.03  f'c 

''ootings. 

\(a)  Longitudinal  bars  anchored 0.03  f'c 

(b)  Longitudinal  bars  not  anchored 0.02  f'c 

Maximum  Stresses  in  Reinforcement 
''ension  in  Steel. 
^(a)   Billet-steel  bars: 

J(l)    Structural  steel  grade 16,000  lb.  per  sq.in. 
(2)   Intermediate  grade   18,000        "  " 

(3)    Hard  grade 18,000 

(6);  Rail-steel  bars 16,000 

(c) '  Structural  steel 16,000       "  " 

(d)l Cold-drawn  steel  wire: 

(1)   Spirals stress  not  calculated 

J{2)   Elsewhere 18,000  lb.  per  sq.in. 

■ompression  in  Steel. 

(o)  Bars same  as  above 

(6)   Structural  steel  core  of  composite  column.  .18,000  lb. 
per  sq.in.,  reduced  for  slenderness  ratio 

(c) .  Structural  steel  column 16,000  lb. 

per  sq.in.,  reduced  for  slenderness  ratio 
■ompression  in  Cast  Iron. 
Composite  columns  with  spirals 10,000  lb.  per  sq.in. 

Maximum  Bond  Between  Concrete  and  Steel 
•cmd. 

(a)   Beams  and  slabs,  plain  bars 0.04  f'c 

(6)   Beams  and  slabs,  deformed  bars 0.05 /V 

(c)  Footings,  plain  bars,  one-way 0.04  /\. 


(d)  Footings,  deformed  bars,  one-way 0.05  f'c 

(e)  Footings,  two-way  reinforcement (c)   or  (d) 

reduced  by  25  per  cent 
(/)    Footings,  each  additional  direction  of 

reinforcement (c)   or   (d) 

reduced  by  10  per  cent 

The  personnel  of  the  Joint  Committee  is  at  present: 

Avnerican    Society    of    Civil    Engineers. — W.    A.    Slater, 

chairman;    William    K.    Hatt,    A.    E.    Lindau,    Sanford    E. 

Thompson,  Franklin  R.  McMillan. 

American  Society  for  Testing  Materials. — Richard  L. 
Humphrey,  chairman;  Albert  T.  Goldbeck,  Edward  E. 
Hughes,  Henry  H.  Quimby,  Leon  S.  Moisseiff. 

American  Railway  Engiyieering  Association. — J.  J.  Yates, 
chairman;  George  E.  Boyd,  Frederick  E.  Schall,  H.  T. 
Welty,  C.  C.  Westfall. 

American  Concrete  Institute. — S.  C.  Hollister,  chairman; 
Robert  W.  Lesley,  Arthur  R.  Lord,  Egbert  J.  Moore,  Angus 
B.  MacMillan. 

Portland  Cement  Association. — Frederick  W.  Kelley, 
chairman;  Duff  A.  Abrams,  Ernest  Ashton,  Edward  D. 
Boyer,  J.  E.  Freeman. 

Richard  L.  Humphrey  is  chairman,  J.  J.  Yates,  vice- 
chairman  and  Prof.  Duff  A.  Abrams,  secretary. 

Airplane  Saved  Large  Sum  in  Railroad 
Reconnaissance  Survey 

PREDICTION  that  investigation  by  airplane  will  in  a 
short  time  precede  all  railroad  surveys  through 
unknown  country  is  made  in  a  letter  furnished  to  the 
Engineering  Neivs-Record  by  the  Chief  of  the  Air 
Service,  United  States  Army,  written  by  E.  S.  Piont- 
kowski,  chief  engineer,  Manila  Railroad  Co.,  who  made 
the  flight  with  members  of  the  Third  Aero  Squadron, 
Camp  Stotsenburg,  Philippine  Islands,  which  enabled 
him  to  determine  which  one  of  three  general  routes 
would  be  used  for  a  new  line.  The  flight  was  briefly 
noted  in  Engineering  News-Record,  Sept.  23,  1920, 
p.  593.  The  new  line  was  projected  by  the  Manila  Rail- 
road Co.  as  an  extension  of  its  line  from  Cabanatuan 
through  parts  of  the  provinces  of  Nueva  Ecija  and 
Nueva  Vizcaya  to  Bayombong. 

Mr.  Piontkowski's  letter,  transmitted  to  the  Chief  of 
the  Air  Service  of  the  Army,  is  in  part  as  follows : 

The  flight  was  in  the  nature  of  a  trial  trip  as  I  had  never 
been  up  in  the  air  before  and  had  no  idea  whether  any 
information  of  real  value  could  be  obtained  or  not.  The 
trip  was  a  revelation  to  me  and  I  cannot  understand  why 
airplanes  were  never  used  before  in  reconnaissance  sur- 
veys, for  as  much  can  be  accomplished  in  one  day  with  a 
plane  as  would  take  months  of  time  and  thousands  of  dollars 
to  do  by  instrument  surveys.  The  flight  was  taken  at  the 
beginning  of  the  rainy  season  and  shortly  after  our  arrival 
at  the  pass  the  clouds  came  down  and  covered  the  summit 
rendering  it  impossible  to  obtain  any  idea  of  the  other  side 
of  the  range  and  the  outlets  thereto.  However,  I  secured 
enough  information  on  this  side  to  demonstrate  how  much 
could  be  done  by  flights  in  the  dry  season.  As  it  was,  I 
can  now  eliminate  two  lines  on  this  side  that  the  engineers 
on  survey  would  necessarily  have  had  to  try,  and  which 
would  have  taken  many  months  and  great  expense. 

One  definite  benefit  gained  from  this  flight  is  showm: 
A  line  was  decided  upon,  after  instrument  reconnaissance, 
as  being  the  best  for  the  final  location,  but  after  informa- 
tion gained  in  this  flight  was  sent  to  the  locating  engineer, 
the  line  was  changed  and  a  much  better  location  will  be  had 
both  as  to  cost  of  construction  and  alignment. 

There  is  no  question  but  that  in  mountainous  and  heavily 
timbered  country,  of  which  no  accurate  maps  exist,  the  sav- 
ing that  could  be  effected  by  several  flights  over  proposed 
lines  would  be  enormous,  and  I  anticipate  in  a  short  time 
all  railroad  surveys  through  unknown  country  will  be  pre- 
ceded by  airplane  investigation. 
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Elimination  of  Tastes  in  Water  at 
Marquette,  Michigan 

By  W.  C.  Brockway 

Assistant  State  Sanitary  Engineer, 
Michigan  Department  of  Health 

ONLY  one  or  possibly  two  of  the  many  waste  prod- 
ucts from  the  manufacture  of  wood  alcohol  at  Mar- 
quette, Mich.,  were  found  to  be  responsible  for  the  of- 
fensive tastes  and  odors  which  have  existed  for  a  num- 
ber of  years  in  the  municipal  water  supply.  H.  B.  Hom- 
mon,  associate  sanitary  engineer,  United  States  Public 
Health  Service,  assisted  by  an  engineer  from  the  Michi- 
gan Department  of  Health  conducted  an  investigation 
last  March  to  determine  the  cause  of  these  tastes  and 
odors  and  to  devise  some  method  whereby  they  could  be 
eliminated.  The  tastes  were  similar  to  those  caused  by 
excess  chlorine  and  for  this  reason  many  of  the  water 
consumers  believed  the  trouble  to  be  due  to  the  chlorine 
treatment  of  the  city  supply.  There  have  been  com- 
plaints of  tastes  in  the  water  ever  since  the  manufacture 
of  wood  alcohol  was  started  in  1901,  which  was  long 
before  the  hypochlorite  plant  was  installed  in  1910. 
Tastes  are  more  persistent  than  the  odors  and  are  there- 
fore much  more  objectionable.     The  company  making 
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wood  alcohol  has  decided  to  try  evaporating  the  most 
troublesome  waste  to  25  per  cent  of  its  volume  and  use 
the  residue  as  liquid  fuel. 

The  Marquette  water  supply  (see  map)  is  taken  from 
Lake  Superior,  3,000  ft.  from  shore,  through  a  30-in. 
steel  intake  pipe  with  three  tei-minal  inlets  12  ft.  above 
lake  bottom  in  about  65  ft.  of  water.  Southwest  of  the 
intake  there  is  a  government  breakwater  about  4,500  ft. 
long.  Seven  outfall  sewers  discharge  city  sewage  into 
Lake  Superior  west  of  the  breakwater,  on  the  side  oppo- 
site the  intake,  so  the  breakwater  acts  as  a  huge  baflle 
to  keep  sewage  contamination  from  the  intake.  About 
two  miles  north  of  the  intake  wood  alcohol  wastes  from 
the  Cleveland-Cliffs  Iron  Co.  are  emptied  into  the  lake. 
A  small  sanitary  sewer  also  empties  into  the  lake  near 
this  point. 

The  process  of  manufacturing  wood  alcohol  consists 
of  the  destructive  distillation  of  hardwood  and  the  sub- 
sequent refining  of  the  products.  The  distillate  is  called 
pyroligneous  acid  and  contains  the  following  ingredi- 
ents: Methyl  alcohol,  acetone,  methyl  acetate,  acetic  acid, 
tar  and  small  amounts  of  many  other  kinds  of  by-prod- 
ucts. Pyroligneous  acid  is  allowed  to  settle  until  all 
the  tar  capable  of  settling  has  been  deposited  in  the 
bottom  of  tanks.  This  tar  goes  to  the  tar  plant  and  is 
separated  into  pitch  and  cresote  oils.  The  supernatant 
liquid  is  passed  through  triple  effect  evaporators  so  that 
practically  all  the  remaining  tar  is  left  behind.    This 


residue  is  wasted  and  is  the  product  causing  tastes  in 
the  city  water  supply.  The  distillate  from  the  super- 
natant liquor  is  neutralized  with  lime  and  then  distilled. 
The  residue,  acetate  of  lime  in  solution,  is  evaporated 
to  dryness.  The  distillate,  which  contains  the  crude 
alcohol,  is  passed  to  the  crude  alcohol  still  where  the 
very  small  amount  of  residual  tar  is  removed  with  other 
by-products.  This  waste  is  next  in  importance  to  the 
tar  wastes  mentioned  above.  Discontinuous  stills  are 
used  to  remove  various  impurities  from  the  distillates. 
Most  of  the  wastes  from  these  stills  are  of  no  particu- 
lar importance  as  far  as  taste  producting  qualities  are 
concerned. 

The  attitude  of  the  company  at  first  was:  (1)  That 
everything  possible  to  eliminate  objectionable  wastes 
had  been  done  by  their  own  men  and  that  there  was 
nothing  left  to  accomplish.  (2)  That  evaporation,  es- 
pecially, was  impossible  because  of  the  enormous  cost. 
The  assumption  was  that  all  of  the  chemical  wastes 
would  have  to  be  evaporated.  (3)  That  the  chlorine  used 
to  treat  the  city  water  and  not  their  chemical  wastes 
was  the  cause  of  the  tastes. 

Results  of  Tests  for  Chlorine 

Excess  chlorine  was  not  the  cause  of  the  taste,  as  was 
demonstrated  by  about  seventy  qualitative  starch-iodid( 
tests  for  excess  chlorine  taken  every  hour  day  and  nigh1 
for  two  days  at  the  three  hospitals  and  at  the  city  healtl 
office.  All  tests  for  chlorine  were  negative  but  taste; 
were  frequently  detected.  At  the  pumping  station,  how 
ever,  where  the  chlorine  is  added,  the  tests  showed  ai 
excess.  I 

Since  the  maximum  variation  of  pumpage  was  les!  j 
than  20  per  cent  from  the  average  it  was  not  consideret 
necessaiy  to  adjust  the  chlorine  dose  for  this  difference  i 
Experience  showed  that  about  0.5  p. p.m.  excess  chlorim  j 
can  be  detected  by  taste  in  the  Marquette  water.  A  pos  \ 
itive  reaction  with  starch-iodide  is  obtained  with  ai  I 
excess  of  only  0.05  p.p.m.,  one-tenth  as  much.  ! 

The  compounds  causing  tastes  are  harmless  in  them  : 
selves  but  may  affect  health  indirectly  through  the  im 
agination.   Women,  children  and  persons  with  ill  healt)  \ 
complained  very  seriously  about  the  water.    There  wer 
great  differences  of  opinion  among  the  people  as  to  th  i 
extent  or  degree  of  tastes.    In  any  case,  however,  th 
condition  was  serious  and  demanded  a  remedy.     Man; 
stated  that  they  drank  as  little  water  as  they  could  ge 
along  with — which  is  not  sufficient  to  meet  the  natura 
demands   of  the  human   system — or   used   water   fror 
wells  and  springs  that  in  a  number  of  cases  did  not  fur 
nish  a  water  that  compared  favorably  with  the.  Treas 
ury  Department  Standard. 

Examinations  of  the  individual  waste  products  as  dis 
charged  from  the  stills  and  other  refining  processe 
showed  that  there  are  three  classes  relative  to  taste  pro 
ducing  qualities: 

1.  Tarry  wastes  are  by  far  the  mo.st  important.  Thes 
gave  the  characteristic  tastes  found  in  the  city  water  i' 
direct  dilutions  of  1  c.c.  in  1,300,000  c.c.  of  water.  Ex 
periments  were  also  carried  out  in  which  fresh  supplie 
of  water  in  2,000  c.c.  quantities  were  added  at  severs 
different  times  in  the  course  of  a  week  to  1  c.c.  of  th 
more  insoluble  tars.  The  taste  would  persist  to  the  las 
change  but  became  less  perceptible  each  time.  One  ex 
periment  similar  to  these,  in  which  the  water  wa 
changed  seven  times  in  the  course  of  a  month,  demon 
strated  that  a  very  positive  taste  was  still  present  at  th 
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end  of  that  time.  The  same  result  was  obtained  under 
like  circumstances  when  a  very  small  piece  of  tar  de- 
posit found  along  the  beach  was  used.  This  waste  is 
black  in  color,  has  a  strong  pungent  odor  of  tar  or  cre- 
osote and  is  slightly  viscous  and  dissolves  very  slowly 
in  water.  Relative  to  specific  gravity  there  are  three 
groups;  one  has  a  specific  gravity  equal  to  that  of 
water;  a  second  less  and  a  third  greater  than  that  of 
water.  These  wastes,  including  the  portions  dissolved, 
are  fixed,  permanent  and  stable  compounds  not  under- 
going changes  like  sewage.  The  wastes  amount  to  about 
6,000  gal.  They  are  probably  responsible  for  practic- 
ally the  entire  nuisance. 

2.  The  waste  next  in  importance  is  from  the  crude 
alcohol  still.  This  contains  a  very  small  portion  of  tar 
but  consists  mainly  of  light  oils.  It  is  bright  yellow  in 
color,  has  a  fairly  strong  tar  odor  and  a  brackish  or 
bitter  taste  which  can  be  detected  in  a  direct  dilution 
of  about  1  in  2,000  and  is  probably  not  responsible  for 
veiy  much,  if  any,  of  the  taste  in  the  city  water.  The 
approximate  discharge  is  about  6,000  gal.  a  day. 

3.  The  remainder  of  the  chemical  wastes  cause  little 
or  no  tastes  in  dilutions  up  to  1  in  2,000. 

The  outfall  from  the  plant  discharges  about  3  m.g.d., 
which  includes  surface  drainage,  cooling  water,  and 
about  50,000  to  60,000  gal.  of  chemical  wastes.  Each 
of  the  two  most  objectionable  consist  of  about  6,000  gal. 
a  day.  The  wastes  affect  the  water  supply  particularly 
when  there  is  a  north  or  northwest  wind  which  drives 
the  wastes  southward  along  the  shore  from  the  outfall 
to  the  vicinity  of  the  city  intake.  Tastes  disappear 
when  south  winds  blow. 

Removing  Tar  Wastes 

Previous  investigations,  all  of  which  contributed  valu- 
able information,  have  been  made  by  the  following  men : 
Prof.  George  A.  Koenig,  G.  H.  Benzenberg,  Clarence 
joleman.  Dr.  McCracken,  Rudolph  Hering  and  George 
k.  Johnson.  These  investigators  concluded  that 
astes  were  due  to  the  tar  wastes  and  that  enormous 
lilutions  provided  the  most  satisfactory  way  of  over- 
oming  the  tastes  and  odors.  The  intake  was  extended 
n  1911-12  from  700  to  3,100  ft.  to  its  present  location 
0  afford  this  dilution  and  to  offset  the  danger  from 
sewage  contamination.  The  breakwater  was  extended 
0  its  present  location  at  about  that  time. 

One  investigator  was  very  confident  that  filtration 
vould  remove  the  objectionable  tar  wastes.  He  said 
hat  "filtration  is  quick  and  perfect  by  mixing  charcoal 
jraise  with  the  discharge  and  then  throwing  the  whole 
ipon  a  sand  filter.  The  charcoal  will  attract  the  tiniest 
)article3  of  tar  and  the  tar  and  charcoal  can  then  be 
ised  as  fuel."  Opei-ation  of  this  filter  proved  it  to  be  a 
allure  so  after  two  years  its  use  was  abandoned.  From 
he  meagre  information  to  be  had  concerning  this  filter, 
t  appears  that  it  was  greatly  overloaded. 

The  company  decided  entirely  upon  its  own  initiative 
it  the  time  of  the  investigation  that  evaporation  of  the 
nost  objectionable  of  the  wastes  would  be  the  best  so- 
ution  of  the  problem.  Tar  wastes  are  to  be  evaporated 
0  25  per  cent  of  their  original  volume  so  that  they  can 
'6  used  as  liquid  fuel.  If  the  treatment  of  these  wastes 
ioes  not  abate  the  nuisance  evaporation  of  the  second 
nost  objectionable  waste  will  be  started.  The  cost  to 
•o  this,  of  course,  is  much  greater  than  the  value  of  the 
uel  produced.  Since  the  tar  wastes  are  discharged  not 
nuch  less  fuel  is  required  than  otherwise.     Acids  must 


be  distilled  off  in  order  to  protect  the  boiler  flues.  Or- 
ders were  placed  in  March  for  the  necessary  evap- 
orators. 

The  situation  in  general  hinged  on  the  following: 
(1)  The  company  had  previously  spent  money  on  meth- 
ods that  were  thought  to  be  adequate  to  overcome  the 
nuisance  but  in  each  case  the  process  proved  to  be  a  fail- 
ure. This  made  the  company  cautious  and  doubtful 
about  other  untried  methods  or  schemes.  (2)  The  cor- 
poration producing  wastes  was  held  to  be  entirely  re- 
sponsible for  preventing  them  from  causing  a  nuisance. 
(3)  Efforts  of  all  concerned  were  co-ordinated.  (4) 
Even  though  the  company  was  confident  everything  pos- 
sible had  been  done  to  eliminate  offensive  tastes,  yet  it 
was  found  that  something  very  practical  had  not  been 
attempted.  (5)  The  federal  and  state  engineers  were  to 
remain  at  Marquette  until  the  company  had  taken  a 
definite  step  to  abate  the  trouble  by  either  retaining  an 
expert  sanitary  engineer  to  study  the  problem  or  by  or- 
dering the  necessary  apparatus  for  treating  the  wastes. 

After  a  few  days  of  investigation  it  was  evident  that 
the  removal  of  the  trouble  at  its  source  was  the  only 
practical  solution.  Prevention  is  not  only  better  than 
a  cure  but  in  this  case  prevention  seemed  to  be  the  only 
practical  possibility. 

Evaporation  of  objectionable  wastes  as  a  method  of 
disposal  cannot  fail  to  eliminate  the  nuisance  if  it  is  due 
entirely  to  freshly  discharged  chemical  refuse.  Offen- 
sive wastes,  however,  have  been  discharged  into  Lake 
Superior  since  1901.  As  a  result  quantities  of  tar  have 
been  deposited.  Tastes  from  such  deposits  may  be  so 
persistent  and  penetrating  that  they  may  be  present 
in  the  city  water  supply  for  a  long  time  to  come  though 
no  more  wastes  are  discharged  into  the  lake. 


Dressings  for  Tar  Macadam  Roads 

Many  British  motorists  are  complaining  of  the  mate- 
rial used  by  the  highway  authorities  for  the  surface 
dressing  of  macadam  roads,  especially  of  the  coarse- 
ness of  the  material  for  gritting  newly  laid  tar.  Mr. 
Dryland,  county  surveyor  of  Middlesex,  condemns  the 
use  of  a  large  size  aggregate  as  not  only  being  harm- 
ful to  motor  tires  but  unsuitable  for  a  tar-macadamized 
or  other  smooth  surfaced  road,  though  such  an  aggre- 
gate may  be  used  with  advantage  on  a  rough  surface. 
In  a  letter  to  the  Municipal  Engineering  and  Sanitary 
Record,  Mr.  Dryland  says: 

"Where  traffic  is  light  and  the  situation  open,  a 
coating  of  tar  on  a  waterbound  road,  followed  by  a 
good  dressing  of  coarse  chippings,  undoubtedly  forms 
a  thin  carpet  which  has  considerable  durability  as  a 
wearing  surface,  but  on  heavily  trafficked  roads,  especi- 
ally if  on  a  clay  subsoil  where  damp  hangs  in  the 
autumn  and  winter,  such  treatment  is  unsatisfactory, 
as  it  results  in  a  pasty  mud. 

"Fine  material,  owing  to  its  greater  covering  power, 
is,  of  course,  much  cheaper,  and  I  am  inclined  to  the 
view,  after  extensive  opportunities  for  observation 
over  larger  areas  for  a  number  of  years,  that  large 
aggregate  is  often  used  where  smaller  would  be  more 
beneficial  and  also  cheaper." 

The  County  Surveyor  of  Kent,  on  the  other  hand, 
condemns  the  use  of  any  aggregate  smaller  than  i  in. 
to  *  in.  gage.  Clean  chippings  and  grit  of  these  sizes, 
though  damaging  to  tires  for  a  short  period  when 
newly  laid,  subsequently  form  a  far  more  enduring  and 
efficient  surface. 
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Experiences  in  Pressure  Grouting 
Lead  to  Hydraulic  Machine 

New  Type  Designed  as  Result  of  Several  Large 

Grouting  Jobs  Is  Used  in  Consolidating 

Foundations  of  Two  Dams 

By  Shirley  C.  Hulse 

Engineer,  Bedford,  Pa. 

GROUTING,  when  properly  done,  is  a  process  of 
sedimentation.  A  flow  of  grout  resulting  in  the 
desired  deposit  of  cement  and  expulsion  of  excess  water 
is  best  accomplished  by  an  inelastic  driving  medium. 
This  is  especially  true  where,  as  in  rock  foundations, 
there  may  be  a  great  range  and  complication  of  crevices 
and  surface  leaks.  It  is  easy  indeed  to  squirt  grout 
into  a  hole  till  no  more  will  go  in ;  it  is  a  different 
matter  to  feel,  when  a  hole  refuses,  that  the  last  bit 
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DETAILS  OF  THE  HULSE  HYDRAULIC  GROUTING  MACHINE 

of  cement  which  it  could  possibly  have  been  made  to 
take  has  been  got  into  that  hole.  Ordinarily,  the  im- 
mediate proof  of  the  success  of  a  grouting  operation 
is  limited  to  the  behavior  of  test  holes  or  to  the  evidence 
disclosed  by  subsequent  excavation.  Results  are  de- 
pendent upon  the  experience,  skill  and  imagination  of 


the  operator  and  there  is  plenty  of  scope  for  his  talents 
without  the  added  complication  of  an  elastic  treacher- 
ous dri\nng  medium  behind  the  grout. 

Since  1910  the  writer  has  had  almost  continuously 
to  do  with  pressure  grouting;  some  of  it  experimental 
and  most  of  it  in  connection  with  large  structures  where 
it  played  a  vital  part  in  their  integrity.  Early  in  this 
experience  he  became  convinced  that  if  water  pressure 
could  be  directly  used  to  expel  the  grout  from  the 
machine  it  would  be  infinitely  preferable  to  compressed 
air  and,  after  considerable  experiment,  he  worked  out 
a  machine  which  accomplished  the  desired  result.  This 
machine  has  been  patented  and  is  being  marketed  but 
as  it  includes  a  number  of  novel  features  and  the  basis 
of  its  design  is  different  from  previous  grouting  de- 
vices, a  description  of  its  details  and  of  its  operation 
should  have  engineering  interest. 

Design  of  the  Machine 

The  considerations  governing  the  design  of  the  ma- 
chine are  as  follows:  (1)  Mechanical  mixing  of  the 
grout  is  essential.  (2)  Water  pressure  is  inelastic  and 
instantly  conti'olled.  It  obviates  entrained  air  and  blow-  ( 
outs.  (3)  Compressed  air  is  very  useful  for  develop- 
ing surface  leaks  and  for  cleaning  openings  befoK 
grouting  but  it  is  not  a  satisfactoi-y  driving  medium 
because  of  its  elasticity.  (4)  One  hundred  poundi 
pressure  is  frequently  inadequate  in  grouting  opera- 
tions and  higher  pressures  ai"e  to  be  had,  on  most  work 
more  readily  and  cheaply  in  water  than  in  air.  (5) 
Almost  Invariably  water  pressure  proves  to  be  mon 
dependable  than  air  pressure  and  less  liable  to  inter 
ruption. 

The  machine  shown  in  the  drawing  herewith  consist: 
of  a  vertical  cylinder  with  a  small  two-bladed  paddle 
motor  driven,  in  the  bottom.  The  cement  is  introducec 
through  a  self-sealing  door  in  the  center  of  the  top  am 
through  the  10^-in.  cylindrical  opening  into  the  water 
The  space  between  the  outside  of  this  cylinder  and  th( 
main  shell  is  filled  with  vertical  tubes  about  1  in.  ii 
diameter  and  9  in.  long,  snugly  nested  together  an( 
forming  a  sort  of  honeycomb  as  viewed  from  abovi 
or  below.  The  sole  purpose  of  these  tubes  is  to  brin} 
the  water,  used  for  expelling  the  grout,  into  contac 
with  the  upper  surface  of  the  grout  in  a  smooth  plan' 
without  cross  currents  or  disturbance.  Above  the  top; 
of  the  baffle  tubes  are  four  inlet  pipes  whose  open 
ings  are  such  that  the  water  cannot  leave  them  a 
any  angle  below  the  horizontal.  The  combined  actioi 
of  the  inlets  and  the  tubes  is  such  that  there  is  in 
tendency  of  the  water,  during  the  expulsion  of  thi 
grout,  to  dilute  or  mix  with  the  grout  until  the  plani 
of  contact  is  near  the  top  of  the  paddles  when  it  i 
time  to  shoot  off  and  reload.  If  discharge  be  continued 
after  the  plane  of  contact  has  been  broken  by  the  pad 
dies,  the  breakup  will  promptly  diffuse  the  remainim 
cement  through  the  overlying  water  to  the  bottom  o 
the  baffle  tubes.  This  action  and  the  descending  clean 
cut  line  of  demarcation  between  the  water  and  th 
grout  are  clearly  visible  during  operation,  through  th 
glass  bull's-eyes  in  the  side  of  the  machine  and  thes 
bull's-eyes  give  a  certainty  of  control  and  an  exact  knowl 
edge  of  the  time  to  shut  off  and  recharge  that  I  have  no 
found  In  any  other  grouting  device. 

The  water  below  the  baffle  tubes  is  carried  at  abou 
the  speed  of  the  paddles,  20  to  25  r.p.m.,  and  the  ceraen 
upon  dropping  into  the  water  becomes  instantly  diffusei 
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and  is  carried  in  suspension.  When  the  clear  water 
comes  from  above  and  forces  the  grout  through  the 
outlet  at  the  bottom  of  the  machine  there  is  no  tendency 
for  the  two  liquids  (grout  and  water)  to  mix  until 
the  line  of  separation  is  so  close  as  to  feel  the  mechan- 
ical disturbance  of  the  paddles.  The  sole  purpose  of 
the  baffle  tubes  is  to  straighten  out  the  water  which 
expels  the  grout.  No  cement  goes  through  the  tubes 
except  what  little  enters  them  incidentally  from  below. 

It  is  necessary  to  bleed  the  machine,  after  discharge, 
to  make  room  for  the  next  charge  of  cement.  This  may 
be  done  by  putting  the  bleeder  in  the  inlet  line,  letting 
the  water  overflow  through  the  baffle  tubes  and  the 
Inlets  as  the  cement  is  introduced.  In  fast  work  it 
is  better  to  replace  the  top  bull's-eye  with  a  nipple  and 
stopcock  from  which  a  piece  of  hose  reaches  the  ground. 
The  siphon  action  of  this  bleeder  makes  it  vei-y  quick 
and  with  its  use  the  action  of  the  machine  may  be 
almost  continuous  and  very  much  faster  than  that  of 
an  air  machine  where  time  is  lost,  after  each  discharge, 
in  refilling  with  water.  The  amount  of  cement  wasted 
in  bleeding  is  so  slight  as  to  be  negligible. 

While  primarily  designed  for  water  pressure  this 
machine  may  be  operated  with  air. 

Three  machines  have  been  built  and  operated.  The 
first  was  used  on  the  foundations  of  the  Alcoa  Dam 
of  the  Aluminum  Co.  of  America,  at  Alcoa,  Tenn.  The 
writer  had  direct  charge  of  the  grouting  of  these 
foundations  for  several  months  during  the  early  part 
of  which,  and  while  the  hydraulic  pressure  machine 
was  being  built,  an  air  machine  was  in  use.  The  work 
differed  in  no  essential  from  a  number  of  similar  grout- 
ing jobs.  There  were  the  usual  unavoidable  interrup- 
tions due  to  low  air  pressure  or  to  no  air  pressure 
which  meant  merely  interruption  to  the  rest  of  the  work 
but  which  meant  the  difference  between  continuous 
good  grouting  and  intermittent  questionable  grouting. 
On  work  of  this  magnitude  the  only  safeguard  is  a 
tank  of  water  always  available  at  such  pressure  that  a 
hole  may  be  thoroughly  washed  out  if  the  pressure  fails 
for  long  enough  to  endanger  the  hole.  It  is  a  fact, 
sometimes  easily  to  be  accounted  for,  that  a  hole  in 
which  the  work  has  been  too  long  interrupted  before 
refusal,  will  be  closed  upon  resumption  and  must  be 
abandoned  with  the  certainty  that  territory  connecting 
with  that  hole  is  not  filled.  It  is  also  a  fact  that  fre- 
quently a  hole  may  be  uninterruptedly  grouted  to  re- 
fusal on  two  or  three  successive  days,  before  final 
refusal  and  the  certainty  that  every  opening  within  its 
reach  has  been  closed.  During  this  part  of  the  work 
there  were  also  the  unavoidable  troubles  due  to 
entrained  air  with  an  occasional  spectacular  blowout 
through  surface  leaks. 

It  must  not  be  inferred  from  the  foregoing  that  the 
final  results  had  with  the  air  machine  were  not  depend- 
able. They  were  made  dependable  at  the  cost  of  wasted 
time  and  cement  inherent  in  u.se  of  compressed  air 
for  this  sort  of  work.  We  had  an  exceptionally  com- 
petent foreman,  a  first-class  crew  and  every  facility 
and  assistance  at  the  command  of  I.  G.  Calderwood, 
general  superintendent,  was  afforded  the  grouting  work 
at  all  times.  What  troubles  we  had  were  due  to  com- 
pressed air — or  to  its  lack — nothing  else. 

The  latter  part  of  the  work  at  Alcoa  was  done  with 
the  hydraulic  pressure  machine  and  it  more  than  filled 
expectations.  Water  pressure  was  much  more  depend- 
able than  air  had  been    Cas   is   usually  the  case)    and 


interruptions  were  so  few  as  to  be  almost  negligible. 
Entrained  air  and  blowouts  were  a  thing  of  the  past 
and  in  a  short  time  one  could  turn  one's  back  on  the 
man  at  the  valves  without  instinctively  fearing  a  shower 
of  grout  from  some  surface  leak.  The  discharge  was 
under  absolute  control  and  the  holes  were  much  more 
rapidly  and  satisfactorily  closed.  This  rapidity  and 
certainty  of  action  is  a  source  of  extra  satisfaction 
when  the  grouting  is  barely  keeping  ahead  of  the  con- 
crete or  other  work. 

The  second  and  third  machines  were  built  for  the 
Junction  Dam  in  Michigan,  Fargo  Engineering  Co.  of 
Jackson,   Mich.,   engineers,   which   work    has   been   de- 


HYDRAULIC  GROUTING  MACHIiNK   AT   WOilK  ON 
JUNCTION   DAM    IN    MICHIGAN 

scribed  in  Engineering  Neios-Record,  July  18,  1918,  p. 
147.  The  writer  did  not  visit  this  work  until  the 
grouting  operations  were  well  under  way  and  he  found 
upon  arrival  that  it  was  desired  to  grout  a  cutoff  in 
a  stratum  of  sand  underlying  the  hardpan  upon  which 
the  dam  rested.  Grout  will  not  penetrate  sand  because 
the  resistance  of  the  small  passages  is  such  that  the 
grout  is  Instantly  slowed  down  to  the  point  where  the 
cement  will  not  be  carried  in  suspension  and  the  sand 
plugs  immediately  where  the  grout  started  to  enter. 
This  particular  sand  was  fine  grained,  it  bore  water 
under  considerable  artesian  pressure  and  the  tempera- 
ture of  the  stratum  was  so  low  that  grout  which  had 
been  forced  down  the  pipes  remained  liquid  and  flowed 
back   to  the   surface   several  days   after  grouting.     It 
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was  decided  to  space  the  grout  pipes  rather  closely 
along  the  line  where  the  cutoff  was  wanted;  to  wash 
a  channel  from  pipe  to  pipe  in  the  sand  beneath  the 
hardpan;  to  fill  this  channel  with  grout  and  after  the 
grout  had  set  to  drill  through  it  and  repeat  the  oper- 
ation— thus  forming  successive  layers  downward. 

Both  water  and  air  pressure  were  available  on  this 
work  but  it  soon  developed  that  lack  of  positive  control 
and  the  action  of  entrained  air  worked  against  the 
desired  result  and  a  centrifugal  pump  developing  200 
lb.  pressure  was  installed  especially  for  the  grouting 
operations.  From  this  time  on  the  air  was  used  merely 
to  develop  the  few  surface  leaks,  to  test  out  the  tight- 
ness of  the  work  and  occasionally  in  advance  of  the 
first  batch  of  grout  with  the  idea  of  perhaps  forcing 
back  the  artesian  water.  The  efficacy  of  this  latter 
procedure  is  quite  open  to  question.  Water  pressure 
did  the  grouting. 

A  steam  line  was  run  to  the  grouting  machines  and 
the  grout  was  used  hot.  Under  these  conditions  it  was 
possible  to  drill  through  each  day's  grouting  on  the 
following  morning.  The  drill  washings  and  the  chunks 
of  solid  material  which  came  up  from  below  were  most 
illuminating.  They  showed  that  the  grout  penetrated 
and  packed  crevices  in  the  hardpan,  some  of  consider- 
able thickness  and  others  merely  hair  cracks.  There 
was  no  evidence  that  loose  sand  had  been  penetrated 
and  consolidated  by  the  grout.  The  excess  water,  after 
the  cement  was  deposited,  was  of  course  shoved  back 
through  whatever  channels  the  artesian  water  reached 
the  grout  holes  (the  grouting  pressure  being  far  in 
excess  of  the  artesian)  and  this  made  an  ideal  condition 
for  the  sedimentary  action  by  which  the  cement  was 
deposited. 

The  general  efficacy  of  the  work  was  shown  by  the 
fact  that  grout  was  driven  out  through  every  surface 
leak  which  had  been  developed  by  100  lb.  of  air.  A  few 
of  these  leaks  were  at  a  considerable  distance  from  the 
line  of  the  cutoff  and  there  is  slight  probability  that  all 
would  have  been  closed  by  air  driven  grout.  Sand  was 
used  in  much  of  the  grout  on  this  work  at  a  considerable 
saving  of  cement  and  the  machine  handled  it  as  well  as 
it  did  the  all-cement  mixtures. 


Earth  Road  Maintenance  Costs  in  Nebraska 

MAINTENANCE  costs  on  about  1,100  miles  of  earth 
roads  in  20  counties  in  southeastern  Nebraska  in 
1920  are  summarized  in  the  accompanying  table.    These 


Item  Tram 

Surface $146  37 

Shoulders 9.30 

Ditches 21.95 

Culverts 12.85 

Brush 1 6 .  69 

Mowing 1546 

Snow 10   19 

Guard  rail 0 .  63 

Markers I    50 

Bridges. 5  91 

E<iuipnient 4   10 

Claims 25.  61 

Materials 4  59 

.Shops 

MilcsRe  patrolled 455 .  56 

Per  uiilo  per  season 275.  09 

Per  mile  per  month 34 .  63 

AveraRf  mileaRC  in  patrol 6.  33 

Number  paUoLs 72 


costs  do  not  include  purchase  or  depreciation  of  equip- 
ment, patrol  stations  nor  heavy  gang  work.  The  costs 
are  listed  separately  for  the  three  types  of  patrol 
employed 


Trurk 

Tractor 

$122  46 

$132  56 

7  05 

8  35 

10.29 

15  86 

7.53 

10  34 

6.86 

6  55 

6  12 

5  02 

5  00 

9  96 

1  74 

0  52 

2  58 

2  31 

4  45 

1  61 

19  65 

24  87 

49  61 

36  88 

7  15 

0  79 

3  74 

514  58 

157  33 

254  22 

255  83 

28  25 

30  n 

13  91 

15  26 

British  Labor  Railroad  Bill — Progress  in 
Consolidations 

(London  Correspondence) 

A  BILL  to  effect  the  transfer  of  all  the  railway  un- 
dertakings in  England  to  the  Ministry  of  Trans- 
port is  to  be  introduced  into  Parliament  by  the  Labor 
part>'.  The  bill  makes  provision  for  the  purchase  by 
the  State  of  all  the  railway  undertakings  in  Great 
Britain  and  for  their  subsequent  management  in  the 
public  interest  by  the  Minister  of  Transport. 
Clauses  in  the  bill  provide  that: 

1.  Six  months  after  the  passing  of  the  act  all  the 
property  of  the  railway  companies  and  the  Railway 
Clearing  House  shall  vest  in  the  Minister  without  any 
formal  conveyance  being  necessary. 

2.  The  purchase  shall  be  carried  through  by  the 
issue  to  the  railway  stock  and  share  holders  direct 
(and  not  through  the  intervention  of  the  companies), 
on  the  surrender  for  cancellation  of  the  railway  stock 
and  share  certificates  which  they  hold,  of  a  specially 
created  railway  stock  charged  on  the  State  railway 
undertaking  and  the  Consolidated  Fund,  which  shall 
bear  such  a  rate  of  interest  as  would  enable  it  at 
the  time  of  issue  to  be  realized  at  par.  The  purchase 
price  would  be  calculated  on  the  basis  of  the  pre- 
war market  price  of  the  existing  railway  stocks,  but 
be  subject  to  a  reduction  relative  to  the  amount  by 
which  securities  generally  have  depreciated  in  value 
in  consequence  of  the  war. 

3.  The  reduction  in  view  of  the  general  deprecia- 
tion of  the  value  of  securities  should  be  made  at  the 
rate  of  30  per  cent. 

4.  The  Minister  be  formally  authorized  to  carry  on 
and  develop  the  railway  business,  to  acquire  land  for 
the  purposes  of  development  and  extensions,  and  to 
be  provided  by  the  Treasurj'  with  any  advances  which 
may  be  necessary  during  the  transition  period. 

5.  The  general  direction  of  the  railway  business 
be  devolved  upon  seven  commissioners,  whilst  the 
Minister  will  be  responsible  to  Parliament.  It  is 
intended  that  of  the  first  commissioners  the  chairman 
and  two  others  shall  be  appointed  by  the  Minister, 
one  by  the  Treasury,  and  three  by  the  Minister  on 
nominations  submitted  by  the  recognized  railway 
trade  unions,  and  that  any  vacancies  shall  be  filled 
in  like  manner,  as  to  six  by  the  Minister  and  one 
by  the  Treasury.  It  is  provided  that  the  commis- 
sioners shall  devote  their  whole  time  to  the  duties  of 
their  office;  shall  each  be  paid  the  same  salary,  and 
shall  have  continuity  of  office  subject  to  removal  b\ 
the  Crown. 

6.  The  Minister  be  authorized  to  acquire  privately 
owned  railway  stock. 

7.  The  Minister  shall  set  up,  in  conjunction  with 
the  three  railway  trade  unions,  machinery  for  ad- 
ju.«ting  disputes  as  to  salaries,  wages  and  condition.' 
of  the  service. 

8.  The  existing  State  control  and  financial  guaran- 
tee of  the  railways  shall  be  continued  until  the 
appointed  day. 


An  important  step  toward  the  grouping  of  English 
railways  into  a  limited  number  of  large  systems  is  the 
recent  amalgamation  of  the  London  &  Northwestern 
Ry.  and  the  Lancashire  &  Yorkshire  Ry.  into  a  system 
of  2,667  miles,  the  former  being  one  of  the  largest 
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individual  lines  and  the  latter  serving  a  large  indus- 
trial district.  The  step  has  been  taken  by  private 
agreement  and  requires  only  formal  ratification  by  the 
stockholders.  The  government  project  for  consolidat- 
ing the  railways  into  a  few  systems  grouped  geograph- 
ically, as  approved  in  principle  but  not  in  detail  by 
the  railway  companies,  was  noted  in  Engineering  News- 
Record  of  Feb.  24,  p.  341. 

Both  railways  have  electrified  suburban  lines,  and 
both  of  them  own  and  operate  docks,  canals,  hotels, 
and  steamship  lines  (to  Irish  and  North  Sea  ports). 
A  summary  of  their  capital  and  1920  traffic  is  as  fol- 
lows: 

L.&N.W.Ry.  L.&Y.  Ry 

Passenge" 113.873.294  92.407.792 

Freight,  tons 33.730,515  14.744.422 

Train-milei                               41.027.566  16.238.954 

Capital,  at  normal  exciiange $639,426,485  $36 1 , 1 59,650 

The  London  &  Northwestern  Ry.  extends  diagonally 
from  London  to  Birmingham  and  Liverpool  (198  miles) 
and  north  to  Carlile  (300  miles),  with  numerous  lines 
through  the  central  industrial  section  and  into  Wales. 
It  owns  1,806  miles  of  line  and  leases  or  operates  260, 
making  a  total  of  2,066  miles,  of  which  1,577  miles 
are  double  track  and  a  considerable  proportion  has  three 
or  more  tracks,  the  total  ti-ackage  being  5,824  miles, 
including  sidings.  Its  main  tracks  are  laid  with  95-lb. 
bull-head  rails  in  60-ft.  lengths.  The  equipment  com- 
prises 3,261  locomotives,  9,550  cars  in  passenger  service 
and  84,000  in*  freight  and  company  service,  besides  gas- 
oline and  electric  rail  motor  cars. 

The  Lancashire  &  Yorkshire  Ry.  extends  between  the 
west  port  of  Liverpool  and  the  east  ports  of  Goole 
and  Hull,  with  a  network  of  lines  in  the  coal  and 
manufacturing  districts  traversed.  It  owns  533  miles 
and  operates  a  total  of  601  miles,  of  which  557  miles 
are  double  track,  the  total  trackage  being  2,270  miles 
inclusive  of  sidings.  There  are  1,650  locomotives,  4,360 
:ars  in  passenger  service  and  37,780  in  freight  and  com- 
pany service. 


Letters  to  the  Editor 


If  you  haiK  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
tpace  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


Foundation  Problems  and  Laboratory  Research 

Sir — In  his  paper  "Distribution  of  Soil  Pressure  as 
Related  to  Foundations,"  Engineering  Ncivs-Record  Mar. 
3,  1921,  p.  366,  Daniel  E.  Moran  arrives  at  the  conclusion 
;hat  a  surchavKC  equal  to  half  the  diameter  of  a  circu- 
ar  footing  would  be  sufficient  to  prevent  a  "stress  pro- 
lucing  uplift  of  the  sand."  Thorough  experimental  inves- 
tigations concerning  this  point  were  carried  out  by  Stroh- 
ichneider  in  1911  ("Elastische  Druckverteilung  und 
Druckuberschreitung  in  Schiittungen,"  Sitz.  d.  kais.  Akad. 
1  Wiss.,  Math.  nat.  Klasse,  Feb.,  1912),  but  no  conclu- 
iions  similar  to  those  of  Mr.  Moran  could  be  drawn  from 
the  results.  The  same  author  published,  in  the  paper 
mentioned,  the  soil-pressure  curves  (Fig.  3  in  Mr.  Moran's 
paper)  obtained  by  a  very  sensitive  apparatus  for  measur- 
ing the  vertical  pressure,  and  he  modified  Boussinesq's 
formula  so  as  to  describe  almost  perfectly  the  observed 
phenomena. 

The  lateral  escape  of  the  sand  due  to  the  presence  of  a 
concentrated  load  was  theoretically  investigated  by  Pauker, 
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STRESS-STRAIN  CURVES  OF  CLAY  AND  CONCRETE 

Jankowsky  and  Kjurdiimoff.  Kjurdumoff  published  in  addi- 
tion photographs  showing  the  movement  of  the  sand  grains 
which  is  produced  by  the  application  of  a  single  load  on 
the  horizontal  surface  of  a  bed  of  sand  {Der  Zivilinge7ueur, 
St.  Petersburg,  1891.)  Engesser  ("Zur  Theorie  des 
Baugrundes,"  Zentrbl.  d.  Bauverw,  1893)  discussed  the 
phenomena  of  unequal  settlement  of  a  homogenous  soil  and 
furnished  an  approximative  theory  of  the  unequal  distri- 
bution of  the  soil  pressure  over  the  bearing  surface  of 
foundation  girders  which   support  concentrated   loads. 

Under  the  impression  of  these  investigations  I  under- 
took in  1911  to  design  the  foundation  of  a  five-story  rein- 
forced-concrete  building  covering  an  area  of  about 
25,000  sq.ft.  of  bad  ground,  on  the  assumption  that  the 
soil  pressures  are  at  a  maximum  immediatiely  under- 
neath the  columns  and  that  their  intensity  decreases  with 
the  distance  therefrom.  The  foundation  consisted  of  a 
continuous  slab  reinforced  by  a  grillage  of  heavy  rein- 
forced-concrete  beams.  The  empirical  coefficients  required 
for  the  computation  of  the  distribution  of  the  pressures 
were  obtained  by  loading  tests  made  on  a  rather  large 
scale  within  the  foundation  pit.  As  the  method  proved 
to  be  a  complete  success  in  spite  of  the  serious  objections 
made  by  the  local  building  department,  it  was  accepted  for 
the  design  of  a  number  of  other  foundations.  The  idea 
that  the  assumption  of  uniform  stress-distribution  in  the 
material  underlying  the  footing  would  be  untenable  has 
therefore  already   quite  a   historical   record. 

The  essential  facts  required  for  the  purpose  of  properly 
designing  a  foundation  as  mentioned  above  are  the  stress- 
strain  relations  for  the  soil  in  question.  My  investigations 
concerning  these  facts  have  led  to  the  result  that  the 
stress-strain  diagrams  of  sand,  clays  in  any  state  of  dry- 
ness or  humidity  and  of  concrete  are  almost  identical  pro- 
vided the  scale  for  plotting  stress  and  strain  are  properly 
chosen.  The  group  of  diagrams  herewith  shows  the  sim- 
ilarity; the  close  relationship  between  them  and  the  in- 
teresting diagrams  published  in  Fig.  3  of  Lazarus  White's 
paper  ("Earth  in  Foundations  Considered  as  an  Elastic 
Solid,"  Engineering  News-Record,  Dec.  30,  1920)  is  obvious. 
The  modulus  of  elasticity  of  sand  increases  in  direct 
proportion  with  the  depth  below  the  surface.  The  modulus 
of  elasticity  of  clays  stands  in  a  definite  relation  to  their 
water  content,  which  in  turn  is  again  a  function  of  the 
pressure  (capillary  or  external  pressure.)  The  diagrams 
demonstrate  that  the  stress-strain  relations  in  earth  masses 
exist  not  merely  by  highly  artificial  mechanisms  as  George 
Paaswell  says  in  his  paper  "Effect  of  Practical  Factors  on 
Earth-pressure  Theory,"  Engineering  Neivs-Record,  Apr. 
21,  1921,  p.  682,  but  that  they  are  in  every  detail  comparable 
with  those  of  solid  granular  bodies.  The  intimate  rela- 
tionship includes  even  elastic  after-effect  and  hysteresis. 
The  diagrams  show,  furthermore,  that  one  cannot  pos- 
sibly speak  of  a  definite  ratio  between  total  and  elastic 
compression  (Moran,  in  his  paper  mentioned  above,  p.  3G9), 
because  this   ratio   increases   rapidly   with   the   pressure. 

The  "pre-test"  system  of  White  must  be  considered  as 
an  ingenious  application  of  our  knowledge  concerning  the 
compressibility  of  the  sand.  Due  to  the  similarity  of 
the  stress-strain  diagrams  of  various  kinds  of  sand  the 
ratio  between  the  total  compression  and  the  "rebound"  can 
be  considered  as  an  indicator  of  the  degree  of  safety  of 
the  pile,  and  due  to  this  fact  it  seems  that  one  can  entirely 
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overcome  the  necessity  of  pre-testing  the  pile  for  any  load 
which  is  appreciably  in  excess  of  the  one  the  pile  has 
finally  to  carry. 

Unfortunately  the  application  of  the  pre-test  system 
seems  to  be  confined  to  those  cases  where  the  subsoil  con- 
sists of  sand.  Such  beds  of  sand  can  be  considered  as 
being  in  equilibrium  before  the  load  is  applied,  and  the  coeffi- 
cient of  internal  friction  is  variable  within  rather  narrow 
limits  only  (with  a  few  exceptions).  On  the  other  hand, 
beds  of  clay  are  rarely  in  a  state  of  final  equilibrium,  due 
to  the  low  rate  of  drainage  and  evaporation,  which  com- 
plicates the  conditions  considerably.  A  short  time  ago  I 
had  an  opportunity  to  investigate  closely  a  case  where 
loading  tests,  piledriving  tests  and  borings  gave  fully 
satisfactory  results,  while  the  building  as  a  whole  suffered 
unequal  settlments  of  more  than  1  ft.  in  the  course  of  a 
few  years.  An  analysis  of  the  samples  furnished  by 
the  borings  showed  that  the  percentage  of  sand  (grains 
>0.06  mm.)  contained  in  the  muddy  substrata  ranged  be- 
tween the  limits  of  42  and  73  per  cent,  while  with  the 
naked  eye  no  difference  could  be  detected  between  the 
various  samples  and  the  subsoil  was  considered  as  being 
of   the   same  character  throughout. 

This  and  similar  experiences  naturally  call  our  atten- 
tion to  the  composition  of  the  various  kinds  of  soil.  The 
results  of  a  wet  mechanical  analysis  of  a  sample,  sup- 
plemented by  the  physical  characteristics  of  the  com- 
ponents (limits  of  plastic  state  and  of  liquid  state  accord- 
ing to  Atterberg)  are  the  least  one  must  require.  No 
such  data  were  communicated  for  instance  in  the  article 
"Plastic-Fill  Method  Cuts  Costs  of  Earth  Dike,"  Engineer- 
ing News-Record,  Aug.  5,  1920,  p.  268.  It  is  therefore 
impossible  to  identify  a  soil  suitable  for  the  successful 
application  of  the  interesting  method,  and  one  has  to  take 
the  risk  of  failure  over  and  over  again. 

How  misleading  the  general  statements  concerning  the 
character  of  the  soil  may  be  is  clearly  demonstrated  by 
the  case  of  the  hydraulic-fill  dam.  Scores  of  engineers 
have  claimed  that  the  cores  of  these  dams  consist  of  clay, 
until  Allen  Hazen  showed  that  for  the  sake  of  stability 
the  effective  size  of  grains  of  the  core-material  ought  to 
be  not  smaller  than  about  0.01  mm.  As  the  term  "clay" 
must  be  confined  to  particles  smaller  than  0.002  mm.,  the 
clay  content  of  such  cores  is  almost  negligible.  Every- 
body who  has  experimented  with  clay  solutions  knows 
that  a  sediment  rich  in  clay  remains  forever  in  a  semi- 
liquid  state,  unless  it  is  com- 
pacted either  by  evaporation, 
capillary  pressure,  or  an  ex- 
ternal pressure  (surcharge) 
amounting  to  several  atmos- 
pheres. The  history  of  our 
knowledge  concerning  hy- 
draulic-fill dams  shows  how 
many  years  of  actual  experi- 
ence and  of  expensive  failures 
it  takes  before  the  funda- 
mental facts  emerge  from  the 
jungle  of  non-essentials.  It 
seems  therefore  to  be  more 
economical  to  search  for  these 
elecentary  facts  in  the  labora- 
tory first,  instead  of  discover- 
ing afterward  how  easily  these  facts  can  be  demonstrated 
on  experimental  scale.  Dr.   Charles  Terzaghi. 

Constantinople,   June   1. 

Drafting  Room  Kinks 

Sir — In  connection  with  the  note  on  "Drafting  Room 
Kinks,"  Engineering  News-Record,  June  23,  p.  1077,  for 
many  years  I  have  been  using  almost  the  same  method  as 
Mr.  McCurdy  has.  Instead  of  attaching  the  paper  with 
mucilage,  I  found  that  strips  of  tracing  cloth  about  1  in. 
wide  pasted  about  one-half  on  the  drawing  paper  and  one- 
half  on  the  surface  paper,  worked  admirably.  They  not 
only  hold  the  paper  in  place  but  can  very  easily  be  stripped 
off  and  be  used  time  after  time.        William  H.  Waite, 

New  York  City,  June  27.  The  Bro\vning  Co. 


Protection  of  River  Banks  with  Spur  Dikes 

Sir  —  Experience  on  the  Rio  Grande  River  may  throw 
some  light  on  the  letter  of  inquiry  of  Enrique  Ramirez, 
Engineering  Neivs-Record,  May  26,  1921,  p.  909,  in  regard 
to  the  protection  of  river  banks  with  spur  dikes.  There  is 
no  way  to  calculate  or  predetermine,  graphically  or  analyt- 
ically, the  distances  between  proposed  dikes.  Moreover,  it 
is  assumed  that  current  is  deflected  at  right  angles  to  the 
axis  of  the  spur  dike. 

The  only  way  to  determine  the  proper  location  of  each 
dike  is  to  build  one  at  a  time,  starting  at  the  upstream 
end  of  the  threatened  territory.     After  a  dike  is  completed, 
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CURRENT   DEFLECTED  BY   DIKE 

the  change  in  current  shows  very  plainly  to  what  extent 
the  bank  below  is  protected,  indicating  the  exact  spot  where 
the  next  jetty  should  be  located.  The  nroper  position  of 
a  dike  is  with  its  nose  pointing  downstream,  since  (1)  the 
current  of  a  river  flows  in  a  series  of  reversed  curves  and 
(2)  it  is  the  outer  edge  of  the  cuiwe  where  the  centrifugal 
force  of  the  stream  cuts  or  endangers  banks. 

With  a  dike  placed  at  right  angles,  as  in  Fig.  1,  current 
is  deflected  toward  the  opposite  bank  with  a  comparatively 
short  radius.  The  reverse  curve  strikes  back  at  the  threat- 
ened bank  in  a  shorter  interval  and  with  greater  centrifugal 
force  than  current  flowing  in  a  curve  of  longer  radius.  The 
current  of  the  stream  is  deflected  in  the  curve  of  longer 
radius  by  a  dike  pointing  downstream  as  in  Fig.  2.  The 
dike  in  Fig.  1  acts  also  as  an  abrupt  impediment  to  the 
current,  which  is  converted  into  whirlpools,  while  the  dike 
in  Fig.  2  gives  an  easy  transition  to  the  current.  Pointing 
the  dikes  downstream  also  reduces  the  number,  because  the 
flatter  the  reverse  curve,  the  greater  is  the  distance  between 
dikes.  Philip  Flitman, 

Cochiti,  N.  M.,         Superintendent  of  Construction,  U.  S. 
June  11.  Indian  Irrigation  Service. 

Sir — Letters  to  the  Editor  have  appeared  in  Engineering 
News-Record,  May  26,  p.  909,  and  June  16,  1921,  p.  1047, 
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DIKE    OF   UNTRIMMED    TREES    ANCHORESS    BY    CONCRETE  PILES 

with  regard  to  spur  dike  river  bank  protection,  and  it  if 
thought  that  a  method  recently  developed  on  the  Missouri 
River  would  be  of  interest. 

It  has  long  been  recognized  that  almost  any  permeable  dike 
which  would  permit  the  passage  of  a  sufficient  portion  of 
the  current  to  prevent  formation  of  eddies  would  efficiently 
protect  a  river  bank  by  the  formation  of  bars  as  indicated 
in  Mr.  Chester's  letter  published  June  16.  This  result  is 
accomplished  in  the  so-called  "retard  system"  by  building 
the  dikes  of  untrimmrd  trees.  These  trees  are  made  up 
in  sections  on  a  barge  fastened  together  with  cable  and 
then  fastened  by  anchor  cables  to  a  concrete  pile  which  is 
sunk  in  the  river  bed  to  a  point  where  its  head  is  from 
10  to  15  ft.  below  the  bottom  of  the  river.  The  depth  to 
which  this  pile  can  be  sunk  places  it  beyond  any  chance 
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CHAXXEU   DIVERTED    BY    PLACING    BRUSH    RETARDS 


of  erosion  and  the  surplus  strength  in  the  cables  has  been 
found  ample  to  prevent  destruction  of  the  dike.  It  soon 
buries  itself  in  the  sand  which  it  causes  the  river  to  deposit. 
In  one  case  at  Rulo,  Neb.,  a  fill  of  9  ft.  was  secured  in 
one  week,  so  it  can  be  seen  that  the  dike  is  rapidly  buried. 
This  method  of  protection  is  much  cheaper  than  mattress 
revetment  and  fully  as  cheap  and  much  more  stable  than 
pile  dikes.  Several  successful  pieces  of  work  have  been 
done  for  the  C.  B.  &  Q.  Railroad  and  one  for  the  Illinois 
Central,  for  the  protection  of  revetment. 

William  G.  Atwood. 
St.  Louis,  Manager  St.  Louis  District,  Woods 

June  20.  Brothers  Construction  Co. 


Sir — With  reference  to  the  current  discussion  on  the 
protection  of  river  banks  with  spur  dikes,  the  Indian  prac- 
tice of  building  spur  dikes,  or  groynes,  as  they  are  commonly 
called  in  India,  may  be  interesting. 

The  Indian  rivers  have  a  tendency  to  shift  their  courses 
and  raise  their  beds  by  the  deposit  of  silt.  On  account  of 
these  conditions  severe  inundations  often  occur  and  sweep 
out  over  all  low  lying  ground.  The  destruction  of  villages 
and  crops  are  a  result  along  such  unprotected  rivers. 

The  object  of  training  works  is  to  protect  cities,  farms 
and  engineering  works.  The  methods  ordinarily  employed 
to  influence  river  current  direction  or  action  are: 


New  Narora  ond  Oorhmuk+esoi 
Groyne 


Old  Narono  Groyne 


Ol<Wa  Groyne 

FORMS  OF  GROYNE   HEADS 

(1)  By  levees  or  "bunds"  (which  in  the  vernacular  means 
a  closing  or  shutting  off). 

(2)  By  cuts  changing  the  position  of  the  stream. 

(3)  Subsiding  aprons,  causing  or  limiting  scour. 

(4)  Permeable  spurs,  partially  obstructing  or  directing 
the  stream. 

(5)  Impermeable  spurs,  or  groynes,  influencing  or 
directing  the  stream. 

The  function  of  the  groyne  or  spur  is  not  of  itself  directly 
to  oppose  the  current,  but  to  hold  up  a  great  mass  of  dead 
water  and  thus  protect  the  banks.  A  very  slow  motion  of 
the  dead  water  is  an  advantage,  because  it  may  lead  to  the 
formation  of  a  bed  of  hard  clay  on  the  bank  of  the  river 
above  the  groyne,  on  account  of  a  slow  deposit  of  silt.  The 
engineer  should  realize  that  if  the  original  material  of  the 
bed  and  banks  remain  unchanged,  and  the  river  gradient  is 
not  in  any  part  artificially  ab.sorbed,  the  channel  will  regain 
its  original  length,  in  some  way  or  other.  The  training 
works  should  be  designed  to  preserve  the  natural  regimen 
of  the  river,  and  furthermore  they  should  be  permanent  if 

The  following  extracts  are  from  notes  made  by  P. 
Uenehy,  an  authority  on  Indian  river  training  works: 


S6^W'-     -    >\ 


ACTION    OF    HOODS    O.N    GROYNE 

(1)  The  result  of  a  series  of  groynes  at  half  mile 
intervals  is  to  straighten  the  river  out  and  to  cause  silt  to 
deposit  in  between  them,  but  there  is  always  a  loop  cut 
out  above  and  below  each  groyne,  the  greatest  depth  of  the 
loop  observed  in  20  years  is  660  ft.,  or  exactly  4  of  the 
distance  between  the  grojTies. 

(2)  The  whole  length  of  the  groyne  should  if  possible  be 
in  a  straight  line. 

(3)  The  groyne  heads  should  be  parallel  to  the  river, 
and  at  right  angles  to  their  embankments,  the  whole  groyne 
being  again  at  right  angles  to  the  marginal  "bund,"  or 
other  work,  which  has  to  be  protected. 

(4)  The  faces  cf  the  groyne  heads  should  be  perfectly 
free  from  any  irregularities  or  projections,  such  as  trees, 
cribs  or  small  spurs,  all  such  projections  create  swirls  and 
eddies  which  tend  to  undermine  the  groyne  heads. 

(5)  All  diversions  of  rivers  and  spill  channels  should  be 
made  inside  or  at  the  land  side  of  the  groyne  head,  for  if 
they  are  put  into  the  river  they  offer  obstructions  and 
tend  to  injure  the  structure. 

(6)  If  the  head  of  the  groyne  has  to  be  built  where 
there  is  deep  scour,  do  not  alter  the  position  of  the  groyne 
to  avoid  expense  of  filling  up  the  hole,  as  a  great  deal 
depends  upon  the  alignment  of  the  groyne;  and  do  not  fill 
up  the  hole  with  solid  material,  which  is  a  useless  expense, 
and  in  fact  is  injurious  to  the  structure  as  it  would  cause 
irregularities  in  the  currents.  The  best  thing  to  do  is  to 
fill  up  with  sand  to  low  water  level  and  build  the  groyne 
head  on  top  of  the  made  sand  platform.  Should  the  %-elocity 
at  the  site  of  the  head  be  too  great  to  admit  of  sand  filling, 
it  may  be  necessary  to  make  a  coffer-dam,  with  brushwood 
or  other  perishable  material,  and  if  rubble  or  broken  bricks 
has  to  be  resorted  to,  care  should  be  taken  that  no  solid 
material  projects  outside  the  groyne  head. 

(7)  The  proper  method  of  closing  or  diverting  a  channel 
which  may  happen  to  lie  inside  the  alignment  of  a  proposed 
groyne  head  is  to  first  raise  an  embankment  at  both  sides  of 
the  channel,  so  as  to  prevent  the  water  from  spilling  over 
the  banks  when  the  channel  is  being  closed;  having  thus 
secured  both  the  flanks  from  erosion,  collect  a  suflScient 
quantity  of  material  close  at  hand  to  close  the  channel  in  as 
short  a  time  as  possible.  Have  sufficient  boats  to  form  a 
gangway  right  across  the  channel.  Material  should  be 
placed  on  both  flanks.  A  crowd  of  men  should  be  put  on 
to  place  the  material  which  should  bo  laid  right  across  the 
full  width  of  the  channel  in  2  ft.  layers.  If  this  is  done 
there  will  be  little  or  no  scour,  as  the  bed  gets  gradually 
the  results  are  to  be  permanent. 

paved.  H.  L.  Thackwell, 

Denver,  July  3.  Hydraulic  Engineer. 
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Hints  for  the  Contractor 


Hand  Belting  Machine  for  Pavement 
Has  Propelling  Device 

A  HAND-BELTING  machine  with  a  device  for  auto- 
matically moving  it  forward  as  its  belt  is  operated 
back  and  forth  across  the  pavement,  has  been  developed 
on  the  extensive  road  construction  job  now  being  car- 
ried out  in  Maricopa  County, 
Ariz.  Advantages  claimed  for 
the   machine   are   that   it  moves 


Side     Elevation 


Y£,l,c/in.T  crcr-  r^-f . 


Jfcy./e 


S/ic^/rrgr  a^r/Ven  beye/  gear  ^ 

Side    Elevation 
DETAIL  OF  PR0PELL1N6  DEVICE 

DETAILS  OF  TFiK  DRIVING   .MRCHAXI.'JM 

forward  at  a  uniform  rate  and  hence  the  uniformity  of 
the  belting  does  not  depend  on  the  proper  advance  of 
the  machine  by  the  operator. 

The  framework  of  the  machine  is  made  up  either  of 
timber  or  pipe  and  is  arranged  to  be  carried  by  three 
wheels  operating  on  the  header  boards.  The  belt  is 
operated  in  the  usual  way  by  a  hand  lever.  The  length 
of  the  handle  and  its  mounting  are  such  that  a  14-in. 
throw  of  the  end  of  the  handle  (considered  most  effi- 
cient for  the  average  operator)  gives  the  belt  a  4-in. 
movement  in  a  transverse  direction  and  moves  the  ma- 
chine forward  1  in.  The  forward  motion  i.s  obtained  by 
means  of  a  ratchet  wheel  operated  by  a  lever  from  the 
belt  rod,  the  ratchet  wheel  being  arranged  to  drive  a 
bevel  gear  attached  to  the  axle  of  the  machine. 
^  When  It  is  desired  to  disconnect  the  driving  mechan- 


ism, a  lever  draws  the  driving  bevel  gear  away  from  its 
mate.  When  desired  the  machine  can  carry  a  bridge 
enabling  workmen  to  cross  the  freshly  poured  pavement. 

Concrete  Blocks  Hold  Swelling  Bottom 
in  Brick  Sewer 

IN  AN  lli-ft.  sewer  tunnel  in  Detroit  clay,  occa- 
sional slight  swelling  of  the  invert  cut  when  it  is 
trimmed  for  the  brickwork,  has  been  successfully 
checked  by  substituting  8  x  12  x  12-in.  precast  concrete 
blocks  for  the  bottom  course  of  brick.  The  area  of 
the  blocks  enables  the  swelling  bottom  to  be  quickly 
covered  and  their  weight  holds  the  earth  down  until  the 
ring  of  blocks  can  be  keyed  and  the  joints  cemented. 
This  cementing  is  done  by  sifting  dry  cement  into  the 
joints  and  pouring  water  on  them.  The  day  cement 
takes  up  this  water  and  moisture  from  the  bottom  and 
quickly  forms  a  joint  strong  enough  to  resist  slight 
swelling.  Contractors  employing  this  method  claim 
that  a  stock  of  precast  blocks  for  the  occasional  emer- 
gency of  holding  a  swelling  bottom  is  an  insurance 
against  delays  which  sewer  masons  can  well  afford. 

Protecting  Hose  From  Vehicles 

By  C.  W.  Geiger 

San  Francisco,  Cal. 

A  DEVICE  for  protecting  hose  where  it  crosses  a  road- 
way is  shown  in  the  accompanying  illustration.  It 
consists  of  two  parallel  pieces  of  metal  held  together  at 
the  desired  angle  liy  five  metal  straps  riveted  in  place. 


MEANS  OF  PROTECTING  HOSE   ACROSS  ROADWAT 

By  using  fairly  heavy  metal,  cross  pieces  on  the  bot- 
tom are  unnecessary,  hence  the  device  can  be  laid  down 
over  a  hose  without  interrupting  the  flow  of  water 
wherever  it  is  desired  to  provide  a  vehicle  crossing. 


CURRENT    E.VENTS    IN    THE    CIVIL    ENGINEERING    AND    CONTRACTING    FIELDS 

News  of  the  Week 


New  York,  July  14,  1921 


No  Action  on  Highway  Bills 

No  action  was  taken  last  week  on  the 
highway  legislation  before  Congress. 
Senator  Townsend,  chairman  of  the 
committee  on  postofflces  and  post  roads, 
was  unable  to  be  in  Washington  during 
the  week;  his  absence  precluded  any 
action  on  either  the  To^\Tlsend  bill  or 
the  bill  passed  by  the  House.  Both 
bills  now  are  in  the  hands  of  the  Sen- 
ate committee. 


Colorado  River  Lengthened  by 
Congressional  Action 

The  Senate  on  July  8  passed  the  bill 
already  approved  by  the  House  chang- 
ing the  name  of  the  Grand  River  in 
Colorado  and  Utah  to  the  Colorado 
River.  This  insures  the  change,  as  there 
is  no  doubt  as  to  the  President's  sign- 
ing the  measure.  This  gives  the  river 
one  name  from  its  source  to  its  mouth. 
Sixty  per  cent  of  the  water  in  the  Colo- 
rado River  has  its  source  in  the  state 
of  Colorado,  it  was  declared  during  the 
discussion  of  the  bill. 


New  Proviso  Inserted  in  Permits 
for  Dam  Construction 

So  as  not  establish  a  precedent  which 
might  interfere  with  the  future  use  of 
water  for  power  purposes,  the  Senate 
committee  on  commerce  has  worked 
out  a  proviso  which  is  to  be  made  a 
part  of  future  authorizations  for  th? 
construction  of  dams  for  non-power 
purposes.    The  proviso  reads  as  follows: 

"That  the  consent  hereby  given  shall 
terminate  and  be  at  an  end  from  and 
after  30  days'  notice  from  the  Federal 
Power  Commission  or  other  authorized 
agency  of  the  United  States  to  said 
company  or  its  successors  that  desirable 
water-power  development  will  be  inter- 
fered with  by  the  existence  of  said  dam; 
and  any  grantee  or  licensee  of  the 
United  States  proposing  to  develop  a 
power  project  at  or  near  said  dam  shall 
have  authority  to  remove,  submerge, 
or  utilize  said  dam  under  such  condi- 
tions as  said  commission  or  other 
agency  may  determine,  but  such  con- 
ditions shall  not  include  compensation 
for  the  removal,  submergence,  or  utili- 
zation of  said  dam  if  the  water  level 
to  be  maintained  in  said  power  project 
is  higher  than  the  level  of  the  crest 
of  said  dam." 

The  proviso  was  made  a  part  of  the 
bill  giving  authority  to  the  Trumbull 
Steel  Co.  to  construct  a  dam  across 
the  Mahoning  River  near  Warren,  Ohio. 
With  that  proviso,  no  further  objection 
was  offered  to  the  measure,  and  it  was 
passed.  The  House  accepted  the  amend- 
ment. A  similar  bill  authorizing  the 
construction  of  a  dam  across  the  Wa- 
bash River  at  Huntington,  Indiana,  also 
has  been  approved  by  both   Houses. 


Fire  Destroys  30th  St.  Bridge 
in  Pittsburgh 

A  fire  of  unknowTi  origin  on  July  8 
wrecked  a  large  part  of  the  30th  St. 
bridge,  which  crossed  the  Allegheny 
River  at  Herrs  Island.  The  bridge  was 
a  steel  truss  structure  with  wooden 
floor,  built  in  1888  for  a  private  com- 
pany and  acquired  by  the  public  (Alle- 
gheny County)  in  1911.  The  northerly 
part  of  the  bridge,  from  Herrs  Island 
to  the  north  bank,  was  built  at  a  later 
date  by  the  Pennsylvania  R.  R.,  but 
is  maintained  by  the  city. 

The  fire  was  discovered  shortly  be- 
fore 1  p.m.,  the  first  warning  being 
a  small  cloud  of  smoke  noticed  by  an 
automobile  driver  crossing  the  bridge. 
Before  the  occupants  of  the  automobile 
could  return  with  a  fire  extinguisher 
the  "entire  structure  burst  into  flames," 
as  local  reports  describe  it,  and  less 
than  three-quarters  of  an  hour  later 
two  spans  collapsed,  within  a  few  min- 
utes of  each  other.  The  longer  of  the 
two  was  about  200  ft.  in  length.  Some 
coal  barges  below  the  bridge  were  ig- 
nited by  flying  brands  and  were  de- 
stroyed. 

Wires  and  pipes  supported  under  the 
bridge  hampered  the  fire-fighting  ef- 
forts; however,  reports  that  a  gas  main 
which  broke  when  the  first  span  fell 
increased  the  intensity  of  the  fire,  are 
not  supported  by  facts  now  at  hand. 


National  Office  of  Roads  in 
France  Is  Proposed 

A  proposal  has  been  brought  before 
the  French  Chamber  to  constitute  a  Na- 
tional Oflice  of  Roads,  since  the  roads 
in  France  have  been  allowed  to  fall 
into  an  exceedingly  bad  state.  This 
authority,  if  constituted,  will  be  an  en- 
tirely autonomous  body  and  not  in  any 
way  connected  with  the  Ministry  of 
Public  Works. 


Plan  Again  for  Building  Code 
for  Pennsylvania 

A  new  movement  has  been  started 
at  Harrisburg  for  the  preparation  of  a 
state-wide  building  code  to  be  submitted 
to  the  Pennsylvania  legislature.  Such 
a  code  was  prepared  by  a  broadly  rep- 
resentative committee  for  submission 
to  the  last  session  of  the  legislature, 
but  it  failed  of  passage  under  pres- 
sure of  legislative  work  in  the  closing 
days  of  the  session. 


Damages  for  Broken  Water 
Main 

Damages  to  the  amount  of  $3,000  for 
property  flooded  by  a  broken  water 
main  have  been  awarded  against  the 
city  of  Montreal,  Que.,  by  the  Superior 
Court  of  that  city. 


Los  Angeles  Accepts  Hog  Feeding 
Method  of  Garbage  Disposal 

A  majority  of  the  Los  Angeles  city 
council  on  June  30  voted  to  enter  into 
a  ten-year  contract  for  the  sale  of  the 
city's  garbage  to  G.  W.  Whitman,  a 
contractor  who  proposes  to  feed  the 
garbage  to  hogs.  The  bid  was  96c. 
per  ton  and  the  plan,  according  to  press 
reports,  is  to  locate  the  hog  farm  near 
Montebello.  Under  the  terms  of  the 
contract  the  city  will  deliver  the  gar- 
bage to  a  loading  station  probably  near 
the  present  plant  of  the  Pacific  Re- 
duction Co.  whence  the  contractor  would 
be  required  to  remove  it  to  a  point  at 
least  3  mi.  outside  the  city  limits. 

The  vote  of  the  council  was  made  over 
the  protest  of  its  president,  and  vigor- 
ous opposition  in  carrying  out  the 
proposed  plan  is  expected  from  in- 
terested citizens.  In  opposing  the 
measure,  the  president  of  the  council 
said:  "By  approving  this  bid  we 
are  terminating  our  contract  with  the 
Pacific  Reduction  Co.,  and  in  case 
these  contractors  are  unable  to  secure 
a  permit  from  the  county,  or  are  un- 
able for  any  other  reason  to  handle 
the  garbage,  the  city  will  be  in  a  ter- 
rible situation." 

The  county  health  department  stated 
that  the  successful  bidder  had  not  ap- 
plied for  a  permit  to  operate  a  hog 
farm  in  the  county  and  if  adjacent 
property  owners  protested,  it  was  doubt- 
ful whether  such  a  permit  could  be  se- 
cured. 

An  Alternative  Proposal 

The  city  council  and  board  of  public 
works  have  had  under  advisement  a 
proposal  by  C.  D.  Crouch,  builder  of  the 
plant  operated  by  the  Pacific  Reduc- 
tion Co.,  which  is  now  handling  the 
city's  garbage,  that  the  city  should 
lease  the  reduction  plant  for  a  year 
with  an  option  to  purchase.  This  would 
afford  a  loading  station  for  use  in 
carrying  out  the  hog-feeding  plan  and 
would  retain  for  the  city  a  means  for 
disposal  in  case  the  hog-feeding  plan 
should  fail  or  be  stopped  by  legal  pro- 
cedure. 

Mr.  Crouch  has  also  submitted  a  plan 
whereby  he  proposes  that  the  city 
screen  the  sewage  in  a  screening  plant 
(built  near  the  present  garbage  reduc- 
tion works)  and  add  to  the  present 
garbage  plant  equipment  for  drying  the 
screenings  so  they  could  be  used  for 
fertilizer.  A  considerable  portion  of 
the  garbage,  he  said,  could  be  put 
through  the  same  process  and  disposed 
of  in  the  same  way.  Experiments  made 
in  drying  screenings  show  that  they 
can  be  converted  into  a  dry  practi- 
cally odorless  product,  he  stated,  which 
could  be  sold  in  sacks  for  a  good  price. 
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An  average  of  about  250  tons  of  gar- 
bage is  now  collected  daily  and  sold 
for  51  cents  per  ton  to  the  Pacific 
Reduction  Co.  Of  late  with  the  de- 
clining value  of  grease,  the  chief  prod- 
uct of  the  i-eduction  works,  the  plant 
has  been  offered  for  sale  to  the  city 
for  $450,000.  It  has  been  in  operation 
for  about  six  years. 

Position  of  Power  Administrator 
in  California  Abolished 

The  position  of  power  administrator 
has  been  abolished  and  the  power  ad- 
ministration department  of  the  Cali- 
fornia State  Railroad  Commission  was 
discontinued  June  30.  The  office  was 
created  in  June,  1918,  as  a  war  emer- 
gency measure  and  the  power  adminis- 
trator was  given  authority  to  regulate 
the  power  resources  of  the  state  so  as 
to  pool  all  available  electrical  energy. 
In  discontinuing  this  department  the 
commission  recommended  that  the  work 
of  co-ordination  of  power  uses  might 
well  be  continued  with  advantage  by 
the  various  power  companies. 

American  Engineers  Receive 
Foreign  Honors 

With  the  presentation  of  the  John 
Fritz  medal  to  Eugene  Schneider,  head 
of  the  famous  Creusot  Works,  in  Paris, 
July  8,  by  a  mission  of  American 
Engineers,  came  cable  advices  from 
London  to  the  American  Society  of 
Mechanical  Engineers  announcing 
that  more  foreign  honors  had  been 
conferred  upon  Americans  distinguished 
in  the  engineering  profession.  The 
cable  message,  addressed  to  Secretary 
Calvin  W.  Rice,  stated  that  Ambrose 
Swasey,  of  Cleveland,  sponsor  of  the 
Engineering  Foundation  and  past-presi- 
dent of  the  American  Society  of  Me- 
chanical Engineers,  had  been  elected  to 
honorary  membership  in  the  British 
Institution  of  Mechanical  Engineers,  in 
the  British  Institution  of  Mining  and 
Metallurgy  and  in  the  British  Institu- 
tion   of   Mining    Engineers. 

Charles  F.  Rand  of  New  York,  it 
was  stated,  had  been  elected  an  honor- 
ary member  of  the  Institution  of  Min- 
ing and  Metallurgy,  and  of  the  Insti- 
tution of  Mining  Engineers.  Mr.  Rand, 
who  is  chairman  of  the  executive  board 
of  the  Engineering  Foundation,  has  just 
been  made  an  honorary  member  of  the 
British  Iron  and   Steel   Institute. 

Other  elections  announced  by  cable 
were  those  of  Col.  Arthur  S.  Dwight 
of  New  York  and  William  Kelly  o£  Vul- 
can, Mich,  to  honorary  membership  in 
the  Institution  of  Mining  Engineers. 
This  group  of  honors  is  believed  to  be 
without  precedent  in  engineering  and 
was  described  by  Mr.  Rice,  who  has 
been  active  in  promoting  closer  rela- 
tions between  American  and  British 
engineers  as  an  important  step  in 
bringing  about  world  solidarity  in  the 
engineering  profession.  A  movement, 
it  was  said,  has  been  started  in  the 
direction  of  federating  the  engineering 
societies  of  the  British  Empire  accord- 
ing to  the  plan  of  the  Federated 
American  Engineering  Societies. 


Boston  Invites  Bids  for  Garbage  Prouty's  Death  Will  Not  Halt 

and  Refuse  Disposal  Valuation  Work 

Bids  for  the  disposal  of  garbage  and  Charles  A.  Prouty,  director  of  valu- 
refuse,  either  singly  or  combined,  are  ation  of  the  Interstate  Commerce  Corn- 
wanted    by    the    City    of    Boston    until  mission,  died  at  his  home  in  Newport, 


Sept.  6.  The  contract  wll  be  for  ten 
years  from  July  1,  1922.  The  city  will 
deliver  the  garbage  at  three  wharves 
and  the  refuse  either  at  two  wharves 


Vei-mont,  July  8.  The  death  of  Mr. 
Prouty,  according  to  a  statement  by 
the  commission,  will  not  interfere  with 
nor  have  any  effect  upon  its  valuation 


or  at  a  dump  or  dumps  provided  by  the     work   for   the   reason   that  for  months 


contractor  at  a  distance  of  not  over 
three-fourth  mile  from  one  of  the 
wharves.  Garbage  is  defined  as  in- 
cluding both  food  and  its  containers 
and  refuse  as  nearly  everything  else 
ever  covered  by  that  term  except  sew- 
age, but  including  street  sweepings  and 
material  removed  from  catch  basins. 

The  city  not  only  holds  itself  free 
from  liability  for  garbage  or  refuse 
withheld  by  producers  but  also  reserves 
to  itself  the  right  to  dispose  of  part 
or  all  of  the  refuse,  without  holding 
the  contractor  or  itself  in  anyway  liable 
therefor.  The  bids  ai-e  to  be  on  a 
lump-sum  yearly  basis.  The  city  re- 
serves the  right  to  deliver  any  or  all 
of  the  garbage  to  the  contractor  in 
sealed  receptacles,  provided  by  it,  in 
which  case  the  contractor  must  take 
the  receptacles  to  the  plant  unsealed, 
empty  them,  clean  them  and  return 
them  to  the  city.  The  price  for  this 
extra  service,  in  case  of  disagreement 
between  the  city  and  the  contractor, 
is  to  be  determined  by  arbitration. 


during  his  illness,  Division  1  and  the 
associate  director  have  had  and  will  con- 
tinue to  have  entire  control  of  the 
valuation  work. 


Start  New  Water  Power  Develop- 
ment in  Vermont 

The  New  England  Power  Co.  has 
started  construction  work  on  a  4,500- 
kw.  hydro-electric  power  plant  at  Sears- 
burg,  Vt.  This  plant  is  located  on  the 
Deerfield  River  about  4  mi.  from  Wil- 
mington. The  company  has  in  opera- 
tion six  plants  below  Searsburg,  on 
the  Deerfield,  which  utilize  a  total  head 
of  about  525  ft.  The  Searsburg  plant 
will  have  a  gross  head  of  about  235  ft., 
or  a  net  operating  head  of  215  ft.  The 
company  also  has  in  operation  a  stor- 
age reservoir  of  2,500,000,000  cu.ft. 
capacity  about  5  mi.  above  the  Sears- 
burg plant  so  that  the  Searsburg  de- 
velopment will  increase  the  value  of  its 
storage  water  about  45  per  cent. 

The  development  includes  a  low  earth 
dam  of  about  50,000  cu.yd.  across  the 

bed  of  the  river  with  a  concrete  spill- 

Contractors  Bid  on  Jersey  Shafts    ^vay  located  on  ledge  to  one  side  of  the 


of  Vehicle  Tunnel 

With  the  award  of  contract  2  for  the 
construction  of  the  ventilating  shafts 
at  the  Jersey  end  of  the  Hudson  River 
vehicular  tunnel,  bids  for  which  were 
received  by  the  New  York-New  Jersey 
tunnel  commissions  July  12,  work  will 
be  in  progress  on  both  sides  of  the  river, 
and  it  is  expected  that  before  Sept.  1 
the  two  commissions  will  be  in  a  posi- 
tion to  call  for  bids  for  constructing 
the  twin  tubes  of  cast  iron  underneath 
the  river.  Work  on  the  Jersey  end  of 
the  project  has  been  delayed  by  a  con- 
troversy involving  the  widening  streets 
in  Jersey  City  and  the  adjustment  of 
certain  real  estate  matters  with  the 
Erie  R.R.    These  differences  have  been 


present  river  bed.  From  the  dam  the 
water  will  be  carried  in  an  8-ft.  diam- 
eter wood  stave  pipe  about  18,000  ft 
along  the  west  side  of  the  river  to  a 
surge  tank.  From  the  surge  tank  the 
w-ater  will  be  carried  to  the  power  house 
in  a  61-ft.  diameter  steel  penstock.  The 
power  house  will  be  a  concrete  substruc- 
ture with  steel  and  brick  superstructure 
and  will  contain  one  4,500-kw.  unit. 
Aside  from  the  switchboard  the  prin- 
cipal electrical  apparatus  will  be  located 
outdoors,  including  the  2,300/66,000-volt 
transformers. 

The  power  from  this  plant  will  be 
handled  over  new  transmission  lines  ex- 
tending to  plant  No.  5  of  the  company 
near  Hoosac  Tunnel,  Mass.,  and  to  the 


composed  and  the  way  is  now  open  for    Vernon  plant  below  Brattleboro.   In  al 


the  award  of  the  tunnel  contracts  as 
soon  as  the  shaft  work  on  the  Jersey 
side  has  progressed  far  enough. 

While  certain  property  rights  in- 
volved in  the  tunnel  construction  are 
still  under  adjustment,  it  is  under- 
stood that  the  engineering  plans  and 
specifications  for  the  twin  tubes  are  now 
completed,  so  that  a  call  for  bids  will 
find  everything  in  readiness.  Experi- 
ments are  still  under  way  to  determine 
upon  final  details  of  ventilating  the 
tunnels,  but  the  cross-section  and  type 
of  construction  by  the  shield  method 
have  been  definitely  determined  and  as 
far  as  the  engineering  department  is 
concerned  the  work  is  ready  to  be 
placed  under  contract. 

Aug.  3  is  the  date  which  has  been 
fixed  for  the  ceremony  of  breaking 
ground  for  the  Jersey  end  of  the  tubes. 


there  is  about  thirty-six  miles  of  this 
transmission  line  which  will  be  con- 
structed as  66,000-volt  single-circuit 
line. 

The  development  is  being  designed 
and  the  work  carried  out  by  the  Power 
Construction  Co.,  Worcester,  Mass. 


Banker  Optimistic  On  Irrigation 

Irrigation  development  in  the  West 
is  awaiting  a  turn  in  financial  condi- 
tions to  reach  enoi-mous  proportions, 
says  J.  W.  Han-ison,  chairman,  Anglo 
and  London-Paris  National  Bank,  San 
Francisco,  in  the  June  Bulletin  of  the 
Investment  Bankers  Association.  Pro- 
jects proposed  in  California  alone  wiii 
require  financing  to  the  extent  of  $400,- 
000,000  and  other  western  states  are 
alive  to  their  own  requirements. 
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Recommend  Tube  and  Bridge  for 
San  Francisco  Bay 

A  preliminary  report  by  J.  Vipond 
Davies  and  Ralph  Modjeski  on  the  pro- 
posed San  Francisco  Bay  crossing  was 
announced  on  July  7.  The  two  engi- 
neers were  retained  by  the  San  Fran- 
cisco Motor  Car  Dealers'  Association  to 
report  on  the  general  question  of  im- 
proved means  of  crossing  the  bay.  The 
leading  features  of  the  plan  which  they 
recommend   are   as  follows: 

Starting  on  the  San  Francisco  side 
somewhere  between  Mission  Rock  and 
Potrero  Point,  a  tunnel  extends  out 
under  the  bay  about  3,000  ft.,  connect- 
ing with  12,000  ft.  of  bridge  followed 
by  concrete  pile  causeway,  followed  in 
turn  by  permanent  fill  extending  to  a 
point  near  the  south  end  of  the  pro- 
posed naval  base  site  in  Alameda.  The 
bridge  section  of  the  crossing  is  com- 
posed of  300-ft.  cantilever  spans. 

As  outlined  the  project  would  cost 
$40,000,000,  including  preliminary  sur- 
veys, engineering,  administration  cost, 
and  interest  during  construction.  Two 
railroad  tracks  and  a  20-ft.  roadway  are 
provided  in  the  tunnel  section,  while 
on  the  bridge  the  roadway  is  widened 
to  40  ft.  The  tunnel  would  consist  of 
three  parallel  tubes,  one  for  each  track 
and  one  for  the  roadway.  The  engi- 
neers estimate  that  the  structure  can 
be  completed  in  three  years  and  eight 
months  from  the  time  it  is  decided  to 
start. 

In  its  general  lines  this  project  is 
similar  to  that  developed  by  J.  G.  Little 
and  C.  H.  Snyder,  as  described  in  Engi- 
neering News-Record  of  July  7,  p.  17. 


are  reported  to  be  $1,006,073  and  $951,- 
396,  respectively. 

Another  valuation  report  covers  the 
Fourche  River  Valley  &  Indian  Terri- 
tory Ry.  Co.,  of  Arkansas.  The  value 
of  the  property  owned  and  used  by  that 
carrier  was  set  at  $250,000. 


More  Rail  Valuations  Completed 

The  Interstate  Commerce  Commission 
has  completed  its  tentative  valuation 
of  the  property  of  the  Pacific  &  Idaho 
Northern  Ry.,  as  of  June  30,  1916.  The 
investment  in  road  and  equipment,  in- 
cluding land,  on  the  date  of  valuation  is 
stated  in  the  books  of  the  carrier  to  be 
$5,534,163.83,  the  report  shows.  Of 
this  amount,  $4,600,438.56  represents 
the  par  value  of  securities  issued  in  pay- 
ment for  the  road  and  equipment.  The 
cost  of  reproduction  new  and  the  cost 
of  reproduction  less  depreciation  of  all 
common-carrier  property,  other  than 
land,  wholly  owned  and  used  by  the 
carrier  are  held  to  be  $2,302,826  and 
$1,932,897,  respectively.  The  carrier 
owns  and  uses  for  its  purposes  land 
having  a  present  value  of  $125,716.68. 
The  commission  values  the  property  of 
the  road  at  $2,100,176. 

A  tentative  valuation  also  has  been 
made  of  the  property  of  the  Inter- 
mountain  Ry.  Co.,  an  Idaho  corporation. 
The  value  of  the  property  of  that  car- 
rier w:.s  found  to  be  $991,127.  The  in- 
vestment in  road  and  equipment,  in- 
cluding land,  is  stated  in  the  books  of 
the  carrier  to  be  $915,298.05.  The  cost 
of  reproduction  new  and  the  cost  of 
reproduction  less  depreciation  of  all 
common  carrier  property,  other  than 
land    owned   and   used   by   the   carrier, 


Diamond  Drilling  Starts  on 
Columbia  River  Dam  Site 

Contract  for  diamond  drill  explora- 
tion of  a  dam  site  on  the  Columbia 
River  near  the  head  of  Grand  Coulee 
in  the  state  of  Washington  was  let  in 
June  and  drilling  was  to  start  the  first 
week  in  July.  The  work  is  being  done 
by  the  state  department  of  conservation 
and  development,  which  is  conducting 
the  Columbia  Basin  survey.  Drilling 
at  this  point  is  being  undertaken  on  the 
recommendation  of  the  federal  review- 
ing board  of  engineers  which  passed 
on  the  Columbia  Basin  iri'igation  proj- 
ect. A  resume  of  this  project  appeared 
in  Engineering  News-Record,  Nov.  11, 
1920,  p.  944.  In  ease  granite  bedrock 
is  found  to  be  more  than  150  ft.  below 
the  boulders  and  glacial  deposit  the  site 
will  be  abandoned.  If  sound  bedrock 
is  found  nearer  the  surface  the  entire 
site  is  to  be  drilled  and  mapped. 

This  work  is  not  being  done  in  accord- 
ance with  the  report  of  the  Columbia 
Basin  Survey  Commission,  which  was 
adverse  to  the  construction  of  a  dam 
at  this  point  on  the  ground  that  it 
would  require  a  pumping  plant  to  work 
against  a  head  of  615  ft.  and  would 
require    990,000    hp. 

Six  bids  on  the  diamond  Idrilling 
were  received.  The  contract  was 
awarded  to  the  International  Diamond 
Drill  Contracting  Co.,  whose  proposal 
was  that  the  state  should  pay  all  costs 
plus  a  rental  on  equipment  supplied  by 
the  company  of  $19  per  day  of  two  eight- 
hour  shifts  with  option  permitting  the 
state  at  the  end  of  any  month  to  desig- 
nate that  the  succeeding  work  should  be 
paid  for  at  cost  plus  from  $1  to  $1.50 
per  ft.  drilled,  the  rate  depending  upon 
the  progress  in  the  preceding  months. 

Move  Bridge  to  New  Piers 

The  Des  Moines  River  Bridge  of  the 
Atchison,  Topeka  &  Santa  Fe  R.R.  at 
Dumas,  Mo.,  is  to  have  new  piers  built 
42  ft.  east  of  the  present  piers,  the  six 
150-ft.  deck  truss  spans  being  then 
shifted  42  ft.  longitudinally.  One  of 
the  spans  will  be  shortened  by  two 
panels.  The  old  piers  were  built  of  a 
local  sandstone  which  has  deteriorated 
to  such  an  extent  as  to  render  recon- 
struction necessary,  but  the  abutments 
are  in  good  condition.  It  is  planned  to 
build  the  new  piers  long  enough  for 
double  track,  the  single  track  spans  be- 
ing reinforced  at  some  later  time  for 
the  E-05  loading  and  a  second  track  be- 
ing added.  Plans  for  the  work  are  be- 
ing prepared  and  it  is  expected  that 
contracts  will  be  let  this  summer.  As 
*is  bridge  is  over  a  navigable  stream 
the  work  has  been  authorized  by  an  act 
'of  Congress  approved  in  June. 


John  F.  Wallace 

John  F.  Wallace,  consulting  engineer 
of  New  York  City,  whose  death  in 
Washington,  D.  C,  on  July  3  was  an- 
nounced in  last  week's  issue  of  this 
journal,  was  most  widely  knovsTi  as  the 
chief  engineer  in  1904  of  the  Panama 
Canal,  although  his  professional  expe- 

rience     covered     a 

number  of  other 
important  engi- 
neering works,  par- 
ticularly in  the 
Mississippi  Valley, 
where  his  achieve- 
ments in  the  rail- 
way field  first  won 
for  him  the  recog- 
nition which  led 
eventually  to  his 
appointment  a  s 
chief  engineer  and 

JOHNF.W.4LLACE  ^^""^^l  manager 
01  the  Illinois 
Central  R.R.  He  was  recipient  in 
1900  of  the  highest  honor  within  the 
power  of  his  professional  associates  to 
bestow — the  presidency  of  the  American 
Society  of  Civil  Engineers — having 
served  the  society  as  treasurer  in  1913- 
14  and  as  vice-president  in  1897-98.  One 
of  his  most  rscent  professional  engage- 
ments was  as  chairman  of  the  Chicago 
Railway  Terminal  Commission. 

Mr.  Wallace  was  born  in  Fall  River, 
Mass.,  in  1852  and  after  graduation  in 
1871  from  Monmouth  College  in  Illinois, 
he  became  a  U.  S.  assistant  engineer 
en  Mississippi  River  improvements,  his 
early  work  being  at  the  Rock  Island 
rapids,  above  Hampton,  III.,  where  he 
designed  and  built  special  machinery 
for  excavating  a  steamboat  channel 
through  the  St.  Louis  chain  of  rocks. 

In  1879  he  engaged  in  railway  work 
as  chief  engineer  of  the  Burlington, 
Monmouth  &  Illinois  River  R.R.,  becom- 
ing superintendent  when  the  road  was 
completed,  and  master  of  trains  after 
it  was  consolidated  with  the  Iowa  Cen- 
tral. At  the  same  time  he  served  as 
engineer  on  various  improvements 
under  construction.  In  1886,  as  assis- 
tant engineer  for  the  Union  Pacific  Ry., 
he  was  in  charge  of  surveys  in  the 
Rocky  Mountains  and  the  next  year  was 
appointed  bridge  engineer  of  the  Santa 
Fe.,  under  Octave  Chanute,  consulting 
engineer  of  the  company.  In  that  ca- 
pacity, he  had  charge  of  the  building 
of  the  Missouri  River  bridge  at  Sibley. 
Mo. 

The  Illinois  Central  R.R.  retained  Mr. 
Wallace  in  1891  and  hig  time  was 
devoted  largely  to  the  transportation 
problems  in  connection  with  the  World's 
Fair  and  to  the  general  improvement  of 
the  railway  company's  Chicago  ter- 
minals. In  1892  he  was  appointed  chief 
engineer  of  the  Illinois  Central  and  in 
that  capacity  directed  the  track  eleva- 
tion and  lake-front  improvements  in 
Chicago,  extensive  terminal  work  at 
New  Orleans,  East  St.  Louis,  Louis- 
ville and  Memphis.  In  1898  he  became 
assistant  second  vice-president,  in  1901 
assistant  general  manager  and,  one 
year  later,  general  manager. 
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Mr.  Wallace  was  chosen  chief  eng- 
ineer of  the  Isihmian  Canal  Commission 
in  1904.  Leaving  the  work  at  Panama 
in  1905  he  was  appointed  consulting 
engineer  on  the  Chicago  terminal  of 
the  Chicago  &  Northwestern  Ry.,  and  in 
1906  was  elected  president  of  Westing- 
house,  Church,  Kerr  &  Co.,  New  York, 
serving  with  this  company  for  eleven 
years  during  which  time  he  became 
chairman  of  the  board.  He  remained 
in  that  capacity  until  the  recent  con- 
solidation of  that  company  with  other 
interests.  He  maintained  an  office  in 
New  York  City  as  consultant  to  large 
corporations  and  also  served  as  chair- 
man of  the  Chicago  Railway  Terminal 
Commission. 

Mr.  Wallace  was  elected  president  of 
the  American  Society  of  Civil  Engineers 
in  1900.  He  was  also  a  past-president 
of  the  Western  Society  of  Engineers 
and  of  the  American  Railway  Engineer- 
ing Association. 

At  the  time  of  his  death,  Mr.  Wallace 
was  in  Washington  attending  hearings 
of  the  Senate  committee  on  interstate 
commerce. 


A.  A.  E.  Board  Names  Committee 
to  Confer  with  F.  A.  E.  S. 

Business  transacted  by  the  board  of 
directors  of  the  American  Association 
of  Engineers  at  the  quarterly  meeting 
held  June  24  and  25  included  the  fol- 
lowing: (1)  The  country  was  divided 
into  12  districts  for  the  purpose  of 
representation  on  the  board.  (2)  Pro- 
vision was  made  for  continuing  the 
Washington  office.  (3)  Kenneth  Talbot 
was  appointed  head  of  a  committee  to 
draft  a  plan  for  financing  an  enlarged 
employment  service.  (4)  An  invitation 
is  to  be  issued  to  all  engineers  to  sub- 
mit questions  on  ethics  for  i-eference  to 
the  practice  committee;  after  a  sufficient 
number  have  been  passed  on  they  will 
be  published.  (5)  No  general  member- 
ship drive  is  to  be  undertaken,  but  a 


Permanent  Engineering  Board  for 
Delaware  River  Bridge 

On  June  30  the  Delaware  River 
Bridge  joint  commission  adopted  a  plan 
for  the  organization  of  a  permanent 
engineering  force  for  the  construction 
of  the  Philadelphia-Camden  bridge,  and 
reappointed  the  board  of  engineers 
which  prepared  the  report  submitted 
June  9  and  adopted  by  the  commission 
two  weeks  later.  The  organization  of 
the  board  has  been  modified,  however. 
Ralph  Modjeski  is  chairman  and  chief 
engineer  at  a  salary  of  $2,500  a  month, 
to  include  traveling  expenses.  George 
S.  Webster  and  Lawrence  A.  Ball,  the 
other  two  members  of  the  board,  will 
receive  $1,000  a  month  each. 

In  accordance  with  the  report  of  the 
commission's     engineering     committee. 


Permit  Granted  for  Large  Power 
Project  on  Coosa  River 

On  June  27  the  Federal  Power  Com- 
mission, acting  under  the  federal  water 
power  act,  issued  a  license  to  the  Ala- 
bama Power  Co.  for  a  120,000-hp.  water 
power  development  on  the  Coosa  River 
in  Alabama,  at  a  location  known  as 
Duncan's  Riffle.  Work  has  already 
started  on  the  project  which  will  com- 
prise a  concrete,  gravity  type  dam 
1,200  ft.  long,  to  develop  a  head  of  68 
ft.  The  initial  installation  will  be  two 
24,000-hp.  vertical  units  with  turbines 
of  single  runner  type,  directly  connected 
to  the  generators  and  with  provision 
for  the  installation  of  three  additional 
units  as  the  demand  from  the  market 
may  require.  The  transmission  line  will 
connect  with  the  existing  line  of  the 
company,  about  12  miles  distant. 

An  announcement  by  the  Federal 
Power  Commission  states  that  the  com- 
pany plans  to  introduce  two  noteworthy 
departures  from  previous  design  of 
similar  plants.  One  of  these  is  the  lo- 
cation of  the  units  on  the  up.stream  side 
of  the  dam,  each  in  a  separate  inclosure 
and  upon  its  own  concrete  foundation. 
The  other  improvement  is  in  the  draft 
tubes  which  will  reduce  loss  of  head 
during  periods  of  high  water  by  dis- 
charging upward  at  the  toe  of  the  dam. 
O.  G.  Thurlo,  chief  engineer  of  the  Ala- 
bama Power  Co.,  has  designed  the  spill- 
way and  the  tailwater  channel  so  as 
to  keep  the  standing  wave  downstream 
from  the  draft  tube  outlets  at  all  stages 
of  discharge. 

The  reservoir  created  by  the  dam 
will  have  an  area  of  about  6,000  acres. 
The  license  issued  to  the  company  pro- 
vides that  whenever  a  definite  project 
is  adopted  for  the  improvement  of  this 
section  of  the  river  by  the  federal  gov- 
ernment the  company  will  install  the 
necessary  locks  and  channels  for  navi- 
gation. • 


NEW  OFFICERS  AND  BOARD  OF  DIRECTORS  OF  AMERICAN 
ASSOCI.-VTION  OF  ENGINEERS 

Top  row.  left  to  right — Directors :  Charles  A.  Finley,  Pittsburgh ;  L.  E.  Ayres. 
Ann  Arbor ;  W.  C.  Bolin,  Chicago ;  G.  M.  Butler.  Tucson ;  E.  F.  Ayres,  Boise ;  B.  A. 
Bertenshaw.  Cincinnati. 

Middle  row — Directors :  W.  L.  Benham,  Kansas  City  ;  ilorris  Bien,  Washington ; 
Frederic  Bass,  Minneapolis;  W'.  E.  Vogelback  (proxy  for  Garrison  Babcock.  Everett, 
Wash.).  Chicago. 

Lower  row — W.  B.  McKeen,  director,  Omaha  ;  Henry  W'.  Clausen,  treasurer,  Chi- 
rago ;  C.  E.  Drayer,  secretary,  Chicago ;  H.O.  Garman.  president,  Indianapolis  ;  .-V.  N. 
.Johnson,  first  vice-president.  College  Park.  Md. ;  A.  S.  Morris,  second  vice-president, 
<^hicago. 


student  membership  campaign  was 
authorized  to  be  conducted  in  the  fall 
months.  (6)  The  committee  on  ser- 
vices and  fees,  headed  by  Langdon 
Pearce,  was  authorized  to  hold  a  na- 
tional conference  of  practicing  en- 
Kineers.  (7)  H.  O.  Garman,  president; 
A.  N.  Johnson,  first  vice  president  and 
C.  E.  Drayer,  secretary,  were  appointed 
as  the  committee  to  meet  with  a  sim- 
ilar committee  from  the  executive 
board  of  the  American  Engineering 
Council  of  the  Federated  American 
Engineering  Societies,  to  study  relations 
and  co-operation,  (8)  Dean  G.  M.  But- 
ler, Prof.  Frederic  Bass  and  Dean  A.  N. 
Johnson,  were  named  as  the  committee 
authorized  by  the  Buffalo  convention  to 
classify  engineering  schools. 

Fourteen  of  the  fifteen  directors  were 
present  at  the  meeting. 


Port  Development  Plans  Wanted 

An  international  competition  for  port 
development  plans  has  been  called  by 
the  harbor  board  of  the  city  of  Trelle- 
borg,  Sweden.  The  plans  are  required 
by  Nov.  1,  1921.  Three  prizes  are 
offered,  of  20,000,  15,000,  and  8,000 
kroner,  and  it  is  provided  that  plans 
not  awarded  a  prize  may  be  purchased 
by  the  board  for  2,000  kroner. 


the  chief  engineer  and  chairman  is  to 
be  in  complete  charge  of  design  and 
erection  of  the  structure,  is  to  organize 
a  staff  subject  to  the  commission's  ap- 
proval, prepare  designs  and  specifica- 
tions, assist  the  commission  in  letting 
contracts,  direct  the  work  in  office  and 
in  field,  have  power  to  dismiss  sub- 
ordinates and  fill  vacancies,  call  meet- 
ings of  the  board  of  engineers  and  con- 
sult with  the  members  of  the  board  on 
all  phases  of  the  work,  make  monthly  le- 
])orts  to  the  commission,  call  on  experts 
for  temporary  service,  when  advisable, 
ypprove  and  sign  requisitions,  and  pre- 
pare and  sign  estimates.  The  board  is 
to  advise  the  commission  on  all  matters 
pertaining  to  the  project,  hold  weekly 
meetings  and  approve  in  writing  con- 
tract drawings  and  specifications. 
Differences  arising  in  the  board  shall 
be  reported  to  the  commission  in  writ- 
ing. A  complete  record  of  the  proceed- 
ings of  the  board  is  to  be  kept  for  refer- 
ence of  the  commission,  and  monthly 
reports  shall  be  made.  The  plan  out- 
lined by  the  committee  also  provides  for 
an  inspection  department,  an  assistant 
to  the  chairman  and  chief  engineer,  an 
engineer  of  designs  for  the  approaches, 
an  engineer  of  design  for  the  main 
bridge,  and  3  engineers  of  construction. 
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New  Dry-Feed  Chemical  Device 

A  dry-feed  chemical  apparatus — the 
Booth  dry  feeder — adapted  to  the  appli- 
cation of  chemicals  in  water  treatment 
and  for  other  purposes  has  recently 
been  placed  on  the  market  by  Wallace 
&  Tiernan.  A  conical-shaped  feed 
hopper  discharges  onto  a  table  rotated 
by  a  S-hp.  motor  at  li  to  8h  r.p.m.  The 
chemical  is  scraped  off  the  table  into 
a  flushing  hopper  or,  in  the  case  of 
water  treatment,  directly  into  the  water 
supply.  In  addition  to  speed  regulation 
of  the  rotating  table  the  rate  of  feed 
may  be  changed  by  an  adjustable  col- 
lar around  the  feed  spout.  Within  the 
conical  hopper  is  a  shaft  carrying  two 
agitator  arms  and  a  chain  to  prevent 
packing  or  arching  of  the  chemical. 


Personal  Notes 


John  Horridge  has  been  ap- 
pointed supervising  engineer  in  the 
division  of  street  cleaning,  department 
of  public  works,  Philadelphia,  Pa. 

George  W.  Green  has  been  ap- 
pointed municipal  engineer  of  the 
Canal  Zone  by  Governor  Jay  J.  Mor- 
row to  fill  the  vacancy  caused  by  the 
resignation  of  D.  E.  Wright. 

0.  Fro  SET  H,  formerly  assistant 
engineer  with  the  Miami  Conservancy 
District,  Dayton,  Ohio,  is  now  in  the 
office  of  the  chief  engineer  of  the  Illi- 
nois Central  R.R.,  Chicago,  III. 

Herman  H.  Smith  has  been 
recommended  by  the  chief  engineer  of 
the  Board  of  Estimate  and  Apportion- 
ment, New  York  City,  for  the  position 
of  deputy  chief  engineer. 

Charles  F.  Rand,  chairman  of 
the  executive  board  of  Engineering 
Foundation  and  one  of  the  leaders  of 
post-war  research  in  American  indus- 
try, has  been  elected  an  honorary  mem- 
ber of  the  Iron  and  Steel  Institute  of 
Great  Britain.  Mr.  Rand  is  a  member 
of  the  engineer  mission  which  has  gone 
to  France  to  bestow  the  John  Fritz 
medal  on  Eugene  Schneider,  head  of 
the  Creusot  works. 

H.  F.  Anderson,  resident  engi- 
neer of  Mecosta  County,  Mich.,  has 
been  appointed  road  engineer  of  Me- 
costa County. 

F  R  A  N  K  F.  S  I  N  K  s,  at  one  time  a 
member  of  the  firm  of  Condron  &  Sinks 
of  Chicago  and  in  recent  years  connected 
with  various  engineering  works  in  the 
Northwest,  has  opened  an  oflice  in 
Seattle  for  the  practice  of  industrial 
and  structural  engineering. 

Prof.  Arthur  M.  Greene  of 
Rensselaer  Polytechnic  Institute  has  ac- 
cepted the  call  of  the  trustees  of  Prince- 
ton University  to  become  dean  of  the 
engineering  school  and  professor  of 
mechanical  engineering.  He  will  take 
up  his  new  duties  in  September,  1922. 
Prof.  Greene  is  a  graduate  of  the  Uni- 
versity of  Pennsylvania  and  also  holds 
an  honorary  degree  of  D.Sc.  conferred 


in  1916.  He  has  taught  mechanical 
engineering  at  Drexel  Institute,  at  the 
Universities  of  Pennsylvania  and  Mis- 
souri and  at  Rensselaer,  and  has  been 
prominent  in  the  American  Society  of 
Mechanical  Engineers  as  manager  and 
vice-president  and  at  present  is  chair- 
man of  the  society's  research  commit- 
tee. 

E.  E.  Sours,  formerly  road  engi- 
neer of  Mecosta  County,  Mich.,  has 
been  appointed  road  engineer  for  Alle- 
gan County,  Mich. 

Herbert  S.  Crocker,  formerly 
acting  secretary  of  the  American  So- 
ciety of  Civil  Engineers,  has  re-opened 
his  oflice  in  Denver,  Col.,  to  specialize 
in  design  and  superintendence  of  con- 
struction of  bridges,  buildings,  founda- 
tions and  public  utilities.  Attention 
will  also  be  given  to  investigations,  re- 
ports, valuations,  and  special  engineer- 
ing problems. 

Virgil  W.  Samms,  formerly 
city  engineer  of  Pocatello,  Idaho,  and 
later  connected  with  the  construction 
department  of  the  Oregon  Short  Line 
R.R.,  has  been  appointed  surveyor  gen- 
eral for  the  state  of  Idaho. 

Edward  Mosher,  formerly 
township  engineer,  Cranford,  N.  J.,  has 
been  appointed  town  engineer.  West- 
field,  N.  J.,  in  charge  of  the  construc- 
tion and  maintenance  of  roads  and 
sewers  and  the  operation  of  the  sewage 
disposal  works. 

Elwin  Quinney,  formerly 
county  highway  superintendent,  Beadle 
County,  S.  D.,  is  now  resident  engineer 
with  the  South  Dakota  state  highway 
commission  in  charge  of  the  construc- 
tion of  state  and  federal  aid  roads  in 
Codington  and  Deuel  counties  with 
headquarters  at  Watertown. 

F.  E.  Ross,  recently  with  the  Mis- 
souri highway  department,  has  been 
appointed  city  engineer  of  Jefferson 
City,  Mo. 

W.  O.  HiNKLEY  has  obtained  a 
leave  of  absence  from  the  Union  Pacific 
R.R.  as  instrumentman  on  maintenance- 
of-way  and  is  at  present  engineer  with 
the  Stanley  Consolidated  Mines  of 
Idaho  Springs,  Col.,  engaged  in  under- 
ground surveying  and  the  design  of 
small  structures. 

Charles  M.  Binford  has 
opened  an  office  in  Beckley,  W.  Va.,  as 
civil  and  mining  engineer  to  specialize 
in  examinations  and  reports  of  coal 
lands  and  properties,  the  design  and 
construction  of  coal  plants,  the  improve- 
ment of  existing  plants  to  increase 
their  capacity,  town  planning  and 
building,  suburban  development  and 
supervision  of  construction. 

R.  W.  D  o  w  N  I  E,  recently  with  the 
Canadian  Inspection  and  Testing  Co., 
Ltd.,  has  been  appointed  tester  of  build- 
ing materials  for  the  Welland  Ship 
Canal  with  laboratories  and  office  at 
Merritton,  Ont. 

Herschel  C.  Smith,  formerly 
deputy  state  highway  engineer  of  Okla- 
homa, has  been  appointed  professor  of 
highway     engineering      and      highway 


transport  at  the  University  of  Michi- 
gan from  which  institution  he  gradu- 
ated in  1913.  Last  October  he  was 
elected  Roy  D.  Chapin  fellow  in  high- 
way  transport  at  the  university. 

Bernard  J.  Fallon,  assistant 
general  manager  and  formerly  engineer 
maintenance-of-way  of  the  Chicago  ele- 
vated railway  system,  has  been  ap- 
pointed general  manager. 


Obituary 


J  a  M  E  s  O  w  E  n,  for  about  45  years 
engineer  of  Essex  County,  N.  J.,  and 
for  17  years  town  engineer  of  Mont- 
clair,  N.  J.,  died  in  Bayhead,  N.  J., 
July  5.  He  was  born  in  London,  Eng- 
land, in  1845  and  was  educated  in  priv- 
ate schools  and  at  King's  College,  Lon- 
don. He  was  apprenticed  at  the  age 
of  15  to  G.  K.  Radford,  civil  engineer. 
In  1864  Mr.  Radford  came  to  the 
United  States  and  became  chief  en- 
gineer on  the  construction  of  the  Indi- 
ana Southern  Ry.;  about  a  year  later 
Mr.  Owen  joined  Mr.  Radford  as  as- 
sistant. In  1867  Mr.  Owen  was  ap- 
pointed assistant  engineer  to  the  Brook- 
lyn Park  Board  then  engaged  in  laying 
out  Prospect  Park.  The  following  year 
he  was  appointed  engineer  of  the  Es- 
sex County  (N.  J.)  public  road  board 
and  later  in  1868  he  was  named  county 
engineer  of  Essex  County,  which  posi- 
tion he  held  with  slight  interruptions 
until  1913,  when  he  retired  to  engage 
in  consulting  practice.  During  his  offi- 
cial connection  with  Essex  County  and 
while  serving  Montclair  and  other  com- 
munities as  engineer,  Mr.  Owen  played 
a  considerable  part  in  both  the  pioneer 
and  the  later  work  which  gave  New 
Jersey  its  system  of  improved  high- 
ways. He  also  did  a  large  amount  of 
other  municipal  work,  having  been  con- 
nected with  the  construction  and  early 
operation  of  the  plant  of  the  Montclair 
Water  Co.,  and  with  the  sewerage  and 
sewage  disposal  works. 

Prof.  Francis  B.  Crocker, 
electrical  engineer,  founder  in  1886 
with  C.  G.  Curtis  of  the  C.  &  C.  Elec- 
tric Motor  Co.  and,  two  years  later 
with  Dr.  S.  S.  Wheeler,  of  the  Crocker- 
Wheeler  Electric  Co.,  died  in  New  York 
City,  July  9.  He  was  born  in  New 
York  City  in  1861  and  was  graduated 
from  the  school  of  mines,  Columbia 
University,  in  1882  and  received  the  de- 
gree of  Ph.D.  in  1894.  In  1886  he  was 
head  of  the  department  of  electrical 
engineering  of  Columbia  University 
and  about  eleven  years  later  he  became 
the  chairman  of  the  first  standardiza- 
tion committee  of  the  American  Insti- 
tute of  Electrical  Engineers.  He 
served  the  A.  I.  E.  E.  as  president  and 
manager  and  vice-president.  He  was 
considered  one  of  the  be.st  informed 
men  in  the  industry  on  electrical  pat- 
ents. His  most  important  contribution 
to  the  electrical  industry  was  the 
development  pf  standards  of  desiprn  for 
a  wide  variety  of  electrical  equipment. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Lumber  Production  Costs 

The  committee  on  statistics  of  the 
American  Wholesale  Lumber  Associa- 
tion advises  that  the  manufacturing 
costs  among  the  southern  lumber 
manufacturers  for  January  was  $27.58 
per  thousand  ft.b.m.  In  February  this 
figui-e  had  been  reduced  to  $24.22  and 
in  March  $22.43.  The  interesting  situ- 
ation in  some  mills  was  found  that  no 
expense  was  entailed  in  shipping  and 
selling  departments,  while  the  maximum 
expense  of  any  mill  reporting  was  $3.43 
per  thousand  ft.b.m.  The  average  of 
all  the  companies,  including  those  that 
showed  no  e.\pense  for  shipping  and 
selling,  in  January  reported  an  average 
cost  of  $1.95,  and  in  February  $1.79 
per  thousand  ft.b.m. 


Net  Operating  Income  of  Rail- 
roads $37,246,000  in  May 

The  railroads  of  the  United  States 
had  a  net  operating  income  in  May  of 
$37,246,000,  which  was  approximately 
$7,997,000  more  than  it  was  in  April, 
according  to  reports  just  filed  by  the 
carriers  with  the  Interstate  Commerce 
Commission.  This  is  the  largest 
amount  earned  by  the  railroads  since 
last  November  when  their  net  operating 
income  was  $54,343,793.  Comparisons 
show  that  eighty  railroads — twenty- 
eight  in  the  eastern,  nineteen  in  the 
southern  and  thirty-three  in  the  west- 
ern districts — had  operating  deficits  in 
May  while  in  April  the  total  was  91. 

On  the  basis  of  the  tentative  valua- 
tion fixed  by  the  Interstate  Commerce 
Commission  for  rate  making  purposes 
under  the  Transportation  Act,  the 
amount  earned  in  May  would  be  at  the 
annual  rate  of  return  of  2.41  per  cent 
compared  with  2.2  per  cent  the  pre- 
vious month.  The  reports  show,  how- 
ever, that  the  carriers  fell  short 
$55,490,000  or  59.8  per  cent  of  earning 
the  amount  contemplated  by  the  Act. 

The  tabulations  are  based  on  reports 
from  201  Class  One  railroads  represent- 
ing  a   total    mileage   of   235,450   miles. 


Building  in  Manhattan  Borough 

According  to  the  report  of  the  bureau 
of  buildings  for  the  Borough  of  Man- 
hattan, New  York  City,  for  the  first 
six  months  of  1921  plans  were  filed  for 
the  construction  of  421  new  buildings 
estimated  to  cost  in  excess  of  $53,000,- 
000,  as  compared  with  plans  filed  for 
434  buildings  to  cost  $67,000,000  for 
the  first  six  months  of  1920.  The 
number  of  dwellings  planned  for  1921 
is  six  times  that  for  which  plans  were 
filed  during  1920,  though  the  average 
cost  of  the  1921  dwelling  is  about  one- 
half  of  the  1920  cost. 

Proposed  new  tenement  houses  have 
increased  in  number  from  fifteen  to 
forty-two,  and  the  total  estimated  cost 
from  $7,925,000  to  $9,660,000.  The 
average  number  of  apartments  in  a 
Manhattan  tenement  house  is  about 
forty.  A  fact  to  be  noted  in  connec- 
tion with  house  construction  is  that, 
\\h\\e  only  15  per  cent  of  the  residence 
buildings  proposed  in  the  first  half  of 
1920  were  actually  started  in  the  same 
period,  over  75  per  cent  of  the  proposed 
residences  for  the  first  half  of  1920 
have  been  started  in  that  period. 

Business  buildings,  not  including 
those  that  are  devoted  entirely  to 
office  purposes,  increased  in  number 
about  67  per  cent.  The  estimated  cost 
of  1921  building  of  this  class  is  about 
two  and  a  half  times  what  it  was  for 
the  same  period  of  1920.  Office  build- 
ings, on  the  other  hand,  show  a  decided 
falling  off,  the  decrease  in  number  be- 
ing 25  per  cent  and  about  45  per  cent 
in  estimated  cost.  There  was  a  de- 
crease in  estimated  cost  of  nearly  20 
per  cent  in  the  number  of  proposed 
stables  and  garages,  and  about  45  per 
cent  in  the  estimated  cost  of  alterations. 


Highway  Work  in  California 
Totals  $6,000,000 

How  important  a  part  state  highway 
work  has  played  in  solving  the  problem 
of  unemployment  in  California  is  in- 
dicated by  contracts  let  for  state  high- 
ways since  the  beginning  of  the  year. 
In  all  thirty-five  new  contracts  calling 
for  an  expenditure  of  approximately 
$6,000,000  have  been  let  by  the  Cali- 
tornia  Highway  Commission  during  the 
first  six  months  of  1921. 

This  work  was  distributed  all  over 
California  and  in  addition  to  other  work 
under  way  constitutes  a  large  factor 
in  relieving  unemployment  conditions 
in  California.  Bids  on  other  sections 
are  being  asked  and  a  large  highway 
program  is  well  under  way. 


Steel  Seeks  a  Basic  Level 

The  announcement  by  the  Bethlehem 
Steel  Co.  of  a  general  decrease  in  prices 
effective  July  5  was  followed  by  a  simi- 
lar announcement  by  the  United  States 
Steel  Corporation,  effective  July  6. 
Thus,  for  the  second  time  in  three 
months  the  Steel  Corporation  has  met 
the  market  created  by  the  independents. 
The  dealers  are  doing  their  part  to 
make  steel  an  attractive  purchase  as 
early  as  possible.  Responding  to  the 
mill  decrease,  they  have  lowered  ware- 
house prices  by  20c.  per  100  lb.  on 
beams,  channels,  angles  and  tees,  the 
new  quotation  being  $3.03.  It  is  the 
opinion  of  the  trade  that  there  will  be 
no  further  price  changes  for  the  next 
two  months  at  least.  Both  Bethlehem 
and  the  Steel  Corporation  report  im- 
provement in  smaller  orders,  but  it  is 
too  soon  to  predict  whether  the  present 
scale  will  stimluate  large  construction. 
Some  believe  that  structural  shape: 
must  go  to  $1.75  before  there  will  bi 
a  satisfactory  response  from  the  large' 
buyers.  The  average  price  just  before 
the  war  was  $1.50,  with  a  minimum  of 
$1.08  in  the  latter  part  of  1914.  One 
thing  is  certain,  steel  in  moving  towards 
the  old  normal  figure  is  leading  the 
other  construction  materials. 


Brooklyn  Building  Breaks  Record 

The  total  value  of  new  buildings  and 
alterations,  miscellaneous  structures 
and  plumbing  permits  for  which  plans 
were  filed  during  the  first  six  months 
of  1921  in  Brooklyn,  N.  Y.,  was  $71,- 
131,073.  The  total  for  the  first  half 
yf  1920  was  $50,670,901.  The  total  of 
new  building  plans  filed  at  Brooklyn, 
including  dwellings,  apartment  houses, 
theatres,  offices,  factories  and  stores, 
was  $63,808,055.  Plans  were  filed  in 
Quecnsboro  during  the  first  half  of  1921 
for  new  buildings  to  cost  $28,438,521  as 
compared  with  sti-uctures  to  cost  $22,- 
510,246  in  the  corresponding  six  months 
of  1920.  The  total  of  new  buildings  for 
Bronx  during  the  first  six  months  of 
1921  was  1,192  to  cost  ,$26,404,4,50  as 
compared  with  630  buildings  for  the 
first  half  of  1920,  costing  $11,750,180. 

In  the  entire  city  of  New  York,  plans 
were  filed  during  the  first  six  months 
of  1921  calling  for  an  expenditure  in 
excess  of  $184,000,000  a  gain  for  the 
first  six  months  of  1921  over  the  first 
half  of  1920  of  $30,000,000. 


New  York  Cement  Prices 
Unstable 

For  some  weeks  the  price  of  cement 
in  New  York  has  been  $2.80  delivered, 
exclusive  of  bags,  but  at  present  keen 
competition  among  the  dealers  has  cre- 
ated a  mai-ket  ranging  from  $2.60  to 
$2.80.  In  fact,  a  quotation  as  low  as 
$2.50  net  has  been  heard.  The  average 
market  appears  to  be  $2.60  net  or  $3 
per  barrel  including  bags.  When  it 
is  considered  that  handling  charges 
amount  to  23.8c.  per  barrel  and  that 
cement  costs  the  dealer  $2.80  (with 
bags)  alongside  dock,  it  is  apparent 
that  if  the  price  is  to  go  much  lower, 
the  manufacturer  will  have  to  take  the 
matter  in  hand.  It  appears,  however, 
that  the  price  will  not  be  reduced  until 
the  fall. 

Freight  Rate  Reductions 

Since  June,  1920,  the  Western  TrunK 
Line  Committee,  an  association  of  rail- 
way officials  which  has  been  hearing 
applications  for  reduction  in  freight 
rates,  has  considered  1,200  subjects, 
over  90  per  cent  of  which  were  reduc- 
tions and  nearly  all  affected  rates 
increased  last  year.  The  reduction" 
concerned  particularly  crushed  reel- 
gravel,  building  materials,  as  well  ;> 
coal,    lumber,    and    other    commodities. 

The  reductions  ranged  from  5  to  70 
per  cent,     .\mong  the  applications  on 
which   reductions   were  approved   wet 
twenty-four  for  brick,  cement  and  liin' 
and    fifteen    on    iron    and    steel    rails 
structural  iron,  and  ferro-manganese. 
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'exas  Highway  Work  Underway 
Totals  !j26,955,348 

There  are  now  under  construction  in 
e  state  of  Texas  192  state  and  Fed- 
al-aid  projects,  involving  the  building 
2,301  miles  of  highway  for  which  the 
tal  contract  cost  is  $26,955,348.  Of 
is  amount,  $9,260,986  is  Federal-aid 
mey  which  has  actually  been  grante  " 
the  2,301  miles  under  constr  ao 
,7  miles  are  being  paved  with  .. 
'te,  421  miles  with  bituminous  ■  vys." 
65  miles  with  gra^  el.  Although  ,'.- 
naining  mileage  is  surfaced  with  w 
;aper  class  of  material,  all  drainage 
uctures  will  be  permanent.  There 
!  seventeen  projects  totaling  144 
ies  not  yet  under  contract  but  upon 
ich  plans  r.ave  been  approved  and 
ich  are  estimated  to  cost  in  excess  of 
500,000.  Of  other  work  proposed, 
iject  statements  have  been  approved 
sixty-five  projects,  653  miles  long 
1  estimated  to  cost  approximately 
1,000,000,  for  the  construction  of 
ich  $2,500,000  of  Federal  aid  and 
re  than  $1,000,000  of  state  aid  have 
jady  been  allotted, 
'here  are  now  a  total  of  414  projects 
;  ler  the  supervision  of  the  state  high- 
I  f  department  either  being  main- 
;  led,  constructed  or  proposed,  involv- 
:  more  than  4,000  miles,  for  which 
;  total  estimated  expenditure  is 
1  roximately  $49,000,000. 


it.  Louis  County  to  Let  Road 
Work  Worth  $2,000,000 

n  July  22  the  county  commissioners 
)  St.  Louis  County,  Minn.,  propose 
t  it  contracts  for  the  construction  and 
t  rovement  of  certain  highways  which 
(  involve  the  expenditure  of  $2,000,- 
N  The  work  will  include  56  miles  of 
r  ling  work  and  28  miles  of  paving. 
r  contracts  for  $1,500,000,  awarded 
i'  ng  1920,  will  be  practically  com- 
j  ed  this  year.  The  new  work  to  be 
e  on  July  22  will  be  scheduled  for 
:<  pletion  by  the  fall  of   1922. 


I  mber  Surplus  Cars  Decreases 

he  demand  for  freight  cars  con- 
ti  es  to  increase  according  to  reports 
^  ived  from  the  rail  carriers  of  the 
*  itry  by  the  car  service  division  of 
tl  American  Railway  Association. 
T  56  show  that  on  June  30,  there  were 
3'  "91  surplus  freight  cars  or  a  de- 
51  se  of  4,059  compared  with  the  total 
M'une  23. 

ne  total  number  of  box  cars  in- 
fl  ing  ventilated,  auttimobile  and  fur- 
fi  re  cars,  in  oxcess  of  current  freight 
r«  lirements  was  146,298  which  was 
»  ecrease  within  a  week  of  6,335. 
A  ecrease  of  1,445  coal  cars  was  also 
K )rted,  the  total  on  June  30  bein.? 
If  537  compared  with  163,982  on  June 
25  Surplus  stock  cars  numbered  18,- 
i'l  compared  with  20,029  one  week 
»<  re  or  a  reduction  of  1,8.59.  These 
!■«  ictions,  however,  were  in  part 
•0  iteracted  by  an  increase  of  more 
^•1 1  6,200  in  the  number  of  surplus 
'-'*;  of  miscellaneous  classes. 


Forest  Service  to  Establish  New 
E.\periment  Station 

The  U.  S.  Forest  Service  has  an- 
nounced that  a  new  experiment  station 
will  be  established  this  month  at  Ash- 
ville,  N.  C.,  to  be  known  as  the  Ap- 
palachian station.  Steady  depletion  of 
the  southern  Appalachian  timber  supply 
is  responsible  for  the  location  of  this 
station.  Its  chief  object  will  be  to  ob- 
tain information  needed  for  determining 
•  -i  best  methods  of  handling  forest 
!:;.-;:i.-,  in  the  southern  mountains. 

Foi'  ii.any  years  the  United  States  has 
depended  for  a  large  part  of  its  hard- 
wood timber  on  North  Carolina,  Vir- 
ginia, West  Virginia,  Kentucky,  Ten- 
nessee, Alabama,  Georgia  and  South 
Carolina.  The  crest  of  hardwood  pro- 
duction in  this  region,  with  a  cut  of 
approximately  4,000,000  000  ft.  was 
reached  in  1909.  By  1918  the  produc- 
tion had  fallen  nearly  60  per  cent. 

The  country  as  a  whole  will,  in  the 
future,  have  to  depend  on  the  mountain 
slopes  of  the  Southern  Appalachians  for 
a  very  large  percentage  of  its  high- 
grade  hardwood,  the  bulk  of  v  hich  is 
now  in  the  lower  Mississippi  va'ley. 

The  general  timber  situatio"  is  ex- 
ceedingly serious  official  foresters  say. 
Three-fifths  of  the  original  timber 
stand  has  been  destroyed  or  utilized 
and  a  considerable  percentage  of  the 
remaining  two-fifths  is  made  up  of  in- 
ferior second  growth.  One  half  of  the 
timber  left  is  in  the  three  Pacific  Coast 
States,  Washington,  Oregon  and  Cali- 
fornia. 

Concern  Builds  Steel  Houses 

Making  small  houses  almost  entirely 
of  steel  has  been  undertaken  on  a  large 
scale  by  the  International  Housing  Cor- 
poration, a  New  York  concern.  Most  of 
the  main  framing  in  these  houses  is  of 
lumber,  but  the  siding,  roofing,  eaves 
and  gutters  are  of  interlocking  steel 
strips,  first  galvanized  and  then  painted. 
The  interior  finish  is  of  insulated  wall 
and  ceiling  boards.  Roof  sheets  are 
bolted  to  the  eaves  and  ridges  on  all 
four  sides  and  firmly  fastened  with 
hangers  and  tie  rods  from  the  ridges 
to  cross  T-bars  so  that  the  roof  and 
four  outer  walls  form  a  rigid  unit. 

The  houses  are  of  several  sizes,  all  of 
one  story.  The  largest  now  being  built 
is  20  ft.  by  36  ft.,  outside  dimensions. 

It  is  understood  that  the  company 
plans  a  large  development  in  the  con- 
struction of  these  steel  houses  on  Long- 
Island  where  it  recently  acquired  a 
large  amount  of  property. 

Because  of  the  insulation  of  the  wall 
and  ceiling  board  it  is  said  that  these 
steel  houses  are  practically  sound  proof. 


Production  of  Southern  Pine  Falls 

Production  of  lumber  for  week  ending 
July  1  reported  by  the  Southern  Pine 
Association  was  25.6  per  cent  below 
normal.  Shipments  were  17.9  pei;  cent 
below  normal  production  and  orders 
20.8  per  cent.  Orders  were  6.5  per 
cent  above  production  and  3.6  per  cent 
below  shipments  for  the  week. 


National  Bodies  Begin  Joint 
Clay-Products  Research 

The  chairmen  of  the  respective  re- 
search committees  of  the  American 
Face  Brick  Association,  the  Common 
Brick  Manufacturers  Association,  the 
Hollow  Building  Tile  Association  and 
the  National  Paving  Brick  Manufac- 
turers Association,  together  with  the 
secretaries  of  these  associations,  repre- 
sentatives of  the  federal  government, 
universities  and  the  American  Ceramic 
Society,  met  in  Chicago  on  June  16  to 
perfect  an  organization  through  which 
the  co-operation  of  the  association  may 
be  made  effective  in  clay-products  re- 
search. 

A  plan  of  research  proposed  by  the 
technical  committee  and  accepted  by  the 
executive  committee  in  behalf  of  the 
four  associations,  contemplates  the  in- 
vestigation of  commercial  kilns,  repre- 
sented by  the  up-draft  and  the  down- 
draft  kiln,  the  continuous  kiln  of  the 
straight  tunnel  tyjie,  the  compartment 
continuous  kiln  and  the  tunnel  car 
kiln,  as  the  first  consideration.  The 
second  part  of  the  research  work  will 
deal  with  the  study  of  the  water  smok- 
ing and  de-hydration  process  by  the 
Bureau  of  Standards;  the  study  of 
steam  absorption  throughout  all  the 
burning  stages  by  the  ceramic  depart- 
ment of  the  University  of  Illinois;  the 
study  of  oxidation  and  burning  stages 
by  the  Bureau  of  Mines,  and  experi- 
ments and  study  of  combustion  and 
transmission  of  heat  in  a  semi-commer- 
cial kiln  by  the  Bureau  of  Mines  at 
Columbus. 

Funds  with  which  to  carry  on  the 
research  work  will  be  furnished  by  the 
joint  research  committee  and  by  the 
various  federal  bureaus  making  inves- 
tigations. Out  of  the  $10,000  fund  of 
the  joint  research  committee  recom- 
mendation was  made  by  the  technical 
committee  and  approved  by  the  execu- 
tive committee  that  $7,500  be  placed 
to  the  credit  of  the  Bureau  of  Mines 
and  $2,500  to  the  credit  of  the  Bureau 
of  Standards.  Each  of  these  bureaus 
will  then  with  its  own  funds  augment 
the  joint  committee  funds  and  it  is 
expected  that  three  times  that  much 
money  will  be  available  during  the 
year. 

A.  V.  Bleininger,  of  the  Homer 
Laughlin  Pottery  Company,  is  the 
chairman  of  the  technical  committee. 
The  other  members  are  R.  H.  Bates, 
U.  S.  Bureau  of  Standards,  Washing- 
ton; R.  C.  Purdy,  American  Ceramic 
Society,  Columbus;  R.  T.  Stull,  United 
States  Bureau  of  Mines,  Columbus,  and 
E.  W.  Washburn,  University  of  Illinois. 


Great  Sale  of  Wooden  Ships 
by  U.  S.  Government 

Bids  are  called  by  the  U.  S.  Shipping 
Board  for  the  sale  of  a  large  fleet 
of  wooden  ships  built  for  the  board  dur- 
ing the  war.  No  less  than  285  ships 
are  to  be  disposed  of;  they  are  of  eleven 
different  types,  ranging  from  2,500  to 
2,900  deadweight  tons.  Over  half  of 
the    vessels    (180)    are    of    the    Ferris 
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type.  These  are  286  ft.  long,  42  ft. 
2  in.  in  beam,  26  ft.  deep,  and  are 
equipped  with  triple-expansion  engines 
of  1,400  hp.  and  two  standard  water- 
tube  boilers.  With  a  bunker  capacity 
of  477  tons,  these  vessels  have  a  steam- 
ing radius  of  3,954  miles  at  8  knots. 
The  details  of  the  other  ships  differ 
slightly. 

Bids  are  to  be  opened  July  30  at 
10:30  a.m.  in  the  oflfice  of  the  Shipping 
Board,  Washington,  D.  C.  The  call 
states  that  bids  will  be  received  from 
all  nations  in  the  world,  and  that  the 
board  will  recognize  accepted  bids  from 
foreign  countries  as  providing  for  the 
transfer  of  flag  privilege.  A  sale  com- 
mission of  5  per  cent  will  be  paid 
brokers   making  accepted    bids. 


New  York  Employers  Propose 
Wage  Cut 

The  Building  Trades  Employers  As- 
sociation of  New  York  City  has  asked 
that  the  Building  Trades  Council  meet 
the  employers  to  discuss  the  proposition 
of  reducing  the  general  scale  of  wages 
now  being  paid  building  trades  me- 
chanics. The  proposed  meeting  is  the 
culmination  of  a  proposal  made  more 
than  a  week  ago  by  the  various  build- 
ing trade  associations  to  their  respec- 
tive unions  that  the  unions  consent  to 
a  $1  a  day  decrease.  The  unions  as- 
serted that  the  question  of  wages  was 
in  the  hands  of  the  central  council,  to 
which  body  the  matter  has  been  refer- 
red by  the  constituent  unions. 


Contract  Value  of  Past  Wee 
Is  Third  Highest  of  Year 

Contracts  let  during  the  past  \v 
as  reported  in  Engineering  Ni 
Record,  had  a  total  value  of  $32,265, 
more  than  $12,000,000  in  excess  of 
contract  value  for  the  correspom 
week  of  1920— $19,776,015.  The  fij 
of  the  past  week  is  well  above 
weekly  average  for  1921,  and  is 
third  highest  figure  yet  recorded 
the  year.  That  is  remarkable  in  f 
usually,  after  the  spring  peak  has  1 
reached,  the  total  value  of  contract 
falls  off.  The  past  week's  report  cai 
news  of  the  letting  of  the  Bethle 
bridge  contract  —  $2,568,000  —  am 
$1,602,892  government  dredging  pro 


Weekly  Construction  Market 

THIS  limited  price  list  is  published  weekly  for  the     changes  on  the  less  import.ant  materials.     Moreover,  quotations  for  all  construction  materials  and  (i 

purpose  of  giving  current  prices  on  the   principal     only  the  chief  cities  are  iiuoted.  important  cities     The  last  complete  list  will  be 

construction  materials,  and  of  noting  important  price          The   first  issue   of   each   month   carries   complete  m  the  issue  of  July  7.  the  next,  on  .August  4. 

Mlnne-  San 

Steel  Products:                             New  York       Atlanta           Dallas           Chicago    apolis  Denver      Francisco          Seattle    Mon 

Structural  shapes,  100  1b -23.03           J4.00             S4.50         -?2.93-?3.31  ?4.65        -24.25               24.60       25. 

Structural  rivets,  100  1b -4.40             5.25                5.75               4.88-5.20  -6.00         -6.00                 5.50         8. 

Reinforcing  bars,  fin.  and  larger,  100 

lb ^2/Ji            3.25               3.75               3  00       3.53^  -3.77^           2.35                4.00        4. 

Steel   pipe,   black,   34   to  6   in.   lap 

discount -51%        50.65-5%     45%              58|%     51.9-5% -36%  49.80                   47}%     5 

Cast-iron    pipe,  6  in.  and  over,  to, -49. 10           59.22             65    )0         -49.10-57.80  70.00           80.00               65.00       75. 

Concreting  Material: 

Cementwithoutbags,bbl....-?  6G@2.80(dcI.)-2.50               2.80               2.17       2.46  3.10             3.09                 3.10         4 

Gravel,  ^  in.,  cu.yd 2.50              2.35              3.00              2.25       2.00  2.50            2.25                 1.50         1 

Sand,cu!yd 1.25               1.40              2.50               2.25        1.00  1.10              1.50                  1.50         1 

Crushed  stone,  f  in.,  cu.yd 2.15               2.25               2.80               2.50       2.25  3.50             2.25                  3.50         2. 

Miscellaneous:     "" 

Pine,  3x12  to  12x12, 20  ft.  and  under,                                                                      ,,„„     ,     „„  ,  „„ 

M  ft                                                     47  00           40.00             35.00            55.00     36.00  47.00          27.00              28.50-(-120 

Lime,  finishing;  hvdrVted,  ton 21.00       -20.50             25.00             20.00     29.00  32.00           25.40               24.00       30 

Lime   common,  lump.  200  1b.  bbl...      3.30         -1.45               2. 75                165       1.5C  3.10             2.25                  2.75      IS. 

Common  brick,  deUvered,  1,000 18.40       4-11.50             12.50              12.00     17  00  14.00           18.00                16.00       18.  i 

Hollow     building     tile.     4x12x12,  _.     ^ 

block Notused           .14                  .13             -.09475.092  .09                .  12J                  .11       -. 

Hcllow    partition    tile     4x12x12,  _     „     „ 

Mock                                                          1232             1"^                 .13             -.07410     092  .10               .14}                 .12       ... 

Linseedoii,  raw,  5bbi.lots,gal 76           -.78                  .98             -.84     -88  .95                .96                    .79 

Common  Labor: 

Common  labor,  union,  hour 75®. 80      .35              100           .SO  ^^J^^H       811    _           .75        ... 

Common  labor,  non-union,  hour 25                  .35@.45         .45           50  37}@.50    .50@.55           .50     -.: 

K>:pIivnafion  of  Prices— Prices  are  to  con-     dock.     CliicoBO  quotes  hydratcd   lime  in   50-  Siin  Kr.incisco  quotes  on  Heath  tile.  Si 

tractors   in   carload   lots  unl.ss  oth-r  quan-'     lb.    paper    bass.      Minneapolis   quotes   on    flr  11  J.     Prices  are  all  t.o.b.  warehouses  e 

ties    are    specified.      Increases    or    decreases     instead    of  pine.     Brick    and   hollow   tile  dc-  (..  I.    pipe,    which   is   mill    price    plus  fi 

from    previous   quotations    are    indicated    by     livered.      Gravel,     sand    and    crushefi     stone  to  railway  depot  at  any   terminal.    Ll 

+     or    —    signs      For    steel    pipe     the    pre-     quote  at  pit.    Common   labor  not   orpanized.  prices  are   delivered   "at  ship  tackle  ll 

vailinff    discount    from    list    price' is    given;      Denver   quotes   cement    "on    tracks';    gravel  Francisco     ex      mill."       Seuttle     quote 

45-5%    means   a   discount    of    45    and    5    per     and  sand  at  pit,   stone  on   cars.   Ume,    brick.  Douglas  fir  instead  of  pine;  and  on  11 

cent    45ro)50  means  a  ranRe  of  45  to  50  per     hollow   tile   and    lumber   on    job.      Til  ^    price  paper    bags.      Montreal    quotes    sand 

cent      Charge  of  15c    per  100   lb    for  cutting     is    at     warehouse.      Linseed     oil      deuvered.  gravel    and     lump     lime    per    ton.     Ce 

reinforced    steel    into    2-ft.    lengths    or    over.      Atlanta   quotes    sand,    stone   and    gravel   per  lime    and    tile    are    delivered  ;    sand,    , 

New    York    quotations   are    delivered    except     ton    Instead    of    cu.yd.      DalluH    (luotis    lime  and    stone,    on    siding;    brick    f.o.b.    I 

tiles    which    are    "on    trucks."     Sand,   gravel     by  the  1 80-lb.  bbl.  Steel  and  crushed  stone  arc  steel  and  pipe  at  warehouse.    No  orgi 

and  '  crushed    stone     are    quoted     alongside     quoted  f.o.b,  cars,  other  materials  delivered.  common  labor   in   Montreal. 

Changes  Since  Last  Week 

The  readjustment  by  the   Bethlehem     pipe  is  down  in  New  York  and  Denver,  Common  labor  is  obtainable  in    « 

Steel  Co.  and  the  U.   S.  Steel  Corpora-     while  cast-iron  pipe  i.s  $5  lower  in  Chi-  treal  at  30c.  per  hour.     In  the  Ch  f 

tion,  effective  July  5  and  6,  respectively,     caRo    and    Minneapolis,    $5.90    in    San  controversy  the  arbitrator's  decisi-i 

is  already  reflected   in  lower  prices  at     Francisco.  still    deferred.      The    carpenters    i' 

warehouses     throujirhout     the     country.         The  cement  situation  in  New  York  is  finally   aprecd    to    accept    this   dec  * 

New  York  and  Minneapolis  dealers  re-     explained  elsewhere  in  this  section.    At-  when   rendered,   ponding  a  rcferr- 

port    a    decrease    of    20c.    per    hundred     lanta  reports  a  10c.  decrease  on  cement,  Minneapolis  reports  that  while  l<n 

pounds.     Shapes  are  down  10c.  in  San     and  a  50c.  drop  on  hydrated  lime,  and  operations  are  more  active  in  lli. 

Franci.sco,   while  rivets  can  be   bouRht     5c.  per  bbl.  on  lump  lime.  than  at  this  time  a  year  apo,  cor 

for  $6  as  apainst  the  recent  quotation         The  wholesale  price  of  Southern  pine  tion   is  slowing  up.     Home  bull'! 

of  $6.40.     Reinforcing  bars  that  cost  .$5     in  New  York  is  $42.     The  cost  to  con-  in  heavier  proportion  than  other  ■ 

during  the  1920  peak,  can  now  be  pur-    tractors,  on  lijrhters   or  cars,   is   about  of  construction,  but  there  is  a  n 

chased  delivered  in  New  York  for  $2.93.     $5   additional.     Hollow  buildinc  tile   is  feelinp  that  heatinp  and  phmibin 

Bars  are  down   55c.   in   Denver.     Steel     cheaper  in  Chicago  and  Montreal.  terials  and  hardware  will  drop  in  i 
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A  Fact  for  Port  Boomers 

FIGURES  just  given  out  show  that  the  three  leading 
grain  export  cities  in  the  United  States  for  the 
United  States  for  the  fiscal  year  just  ended  were  Gal- 
veston, with  86  million  bushels,  New  York  with  51 
million  and  Baltimore  with  32  million.  A  stranger  to 
this  country  might  assume  from  this  that  Galveston 
is  a  large  and  prosperous  city.  The  fact  is  that  it  is 
sti'.l  under  50,000  in  population  and  is  increasing  more 
slowly  than  the  average  industrial  city  of  the  same  size. 
There  is  a  lesson  here  for  those  local  enthusiasts  who 
see  ruin  or  prosperity,  as  the  case  may  be,  in  the 
degree  of  bulk  transshipment  business  at  any  port. 

Truck  Mortality  in  Road  Construction 

INFORMATION  of  unusual  interest,  because  verified 
data  are  exceedingly  rare,  is  given  in  the  article  in 
this  issue  on  the  life  of  light  trucks  hauling  dry 
batches  for  concrete  road  construction.  After  the  first 
few  days,  only  80  per  cent  of  the  trucks  were  in  con- 
dition for  service  and  at  the  end  of  the  season  80  per 
cent  of  all  had  so  deteriorated  that  they  were  practically 
useless  for  further  hard  service.  On  its  face,  this 
record  seems  to  condemn  the  one-ton  truck  as  an  eco- 
nomic method  of  hauling  concrete  materials  over  ordi- 
larily  bad  country  roads.  This  conclusion  is  not  true. 
The  trucks  broke  down  because  they  were  carelessly 
driven  and  inadequately  maintained.  No  machine  will 
^ive  constant  service  nor  will  it  endure,  under  such 
;onditions.  Throughout  the  work  described  the  trucks 
vere  abused  in  operation  by  careless  boy  drivers  em- 
ployed because  they  would  work  for  wages  which 
ixperienced  drivers  would  not  accept.  Under  the  con- 
litions  of  labor  shortage  which  existed,  perhaps  the 
:ontractors  cannot  be  severely  criticized  for  employing 
he  help  he  could  obtain  most  easily  at  the  lowest 
vages,  but  the  lesson  is  nevertheless  very  plain.  Truck 
;ervice  and  endurance  depend  directly  upon  main- 
enance  and  maintenance  upon  skilled  drivers. 

load  Bill  Prospects 

THIS  week's  news  from  Washington  offers  little 
cause  for  enthusiasm  among  the  supporters  of 
imendments  to  the  present  federal  highway  law  and 
in  appropriation  of  funds  for  federal  aid  at  the  rate  of 
UOO.OOO.OOO  yearly.  It  is  possible  that  the  proposed 
lighway  legislation  embodied  in  the  Townsend  and  the 
'hipps-Dowell  bills  may  go  the  way  of  the  soldiers' 
jonus  bill  in  the  general  campaign  for  economy  which 
8  being  carried  on  at  the  national  capital.  Irrespec- 
ive  of  worthiness  of  the  cause,  increased  appropria- 
ions  are  not  meeting  with  much  favor  now  on  the  part 
>{  Congress.  It  is  true  that  there  still  remains  a 
izable  slice  of  federal  funds  available  for  use  in  state 
1  lighway  construction,  but  this  sum,  substantial  as  it 
nay  appear,  represents  an  amount  which  is  awaiting 
ise  by  those  states  which  have  been  slowest  in  carry- 


ing out  their  construction  programs.  The  progressive 
states,  on  the  other  hand,  have,  as  a  general  rule, 
absorbed  all  of  their  federal  allotments,  so  that  failure 
by  the  present  Congress  to  make  available  additional 
federal  money  for  road  work  will  disrupt  the  road- 
building  program  and  the  engineering  organizations  in 
those  states  which  have  been  most  active  in  road  build- 
ing. It  is  misleading,  therefore,  to  cite  as  an  argu- 
ment against  further  appropriations  the  fact  that  all 
of  the  money  previously  made  available  has  not  been 
used.  If  further  federal-aid  appropriations  are  with- 
held by  Congress,  such  action  will  be  justified  only  by 
the  need  for  the  most  drastic  economy  in  the  conduct 
of  the  Government's  business  and  not  because,  ap- 
parently, a  certain  amount  of  federal  money  for  road 
construction  still  remains  to  be  absorbed. 

Engineers  in  South  Africa 

IT  IS  interesting  to  learn  from  the  presidential  address 
of  R.  W.  Newman,  before  the  South  African  Society 
of  Civil  Engineers,  that  the  profession  there  is  giving 
thought  to  the  same  questions  which  are  occupying 
the  minds  of  American  engineers.  There  is  complaint 
that  the  engineer  has  received  tardy  recognition  in  that 
country,  and  there  is  coupled  with  it  a  demand  that  the 
views  of  civil  engineers  be  given  consideration  when 
public  matters  of  an  engineering  character  are  at  issue. 
It  is  also  of  interest  to  note  the  emphasis  which  Mr. 
Newman  places,  particularly  in  addressing  the  younger 
members  of  the  society,  upon  the  need  for  close  study, 
by  the  engineer,  of  the  financial  features  of  the  projects 
on  which  he  is  engaged  as  of  the  engineering.  "The 
civil  engineer,"  he  says,  "must  create  more  production 
by  keeping  the  cost  of  his  designs  and  his  construction 
within  the  limits  of  a  dividend  earning  line,"  and  he 
applies  the  rule  not  merely  to  private  enterprises  but  to 
public  works  as  well,  the  dividends  on  the  latter  being, 
obviously,  in  terms  of  service  to  the  community.  The 
reading  of  the  address  cannot  but  help  strike  a  respon- 
sive chord  in  the  hearts  of  American  engineers. 

Road  Roller  Charges  Cut 

HIGHWAY  engineers  and  contractors  are  informed 
in  tills  week's  news  section  of  a  reduction  in 
rental  charges  for  the  patented  light  roller  which  has 
found  such  an  extended  use  in  the  finishing  of  concrete 
roads.  A  considerable  amount  of  dissatisfaction  had 
been  expressed  of  late  at  what  were  regarded  as  exces- 
sive charges  for  the  u.se  of  the  method  and  the  device 
and  at  least  one  state  highway  department  had  about 
reached  the  point  of  altering  its  specifications  so  as 
to  substitute  some  other  form  of  surface  finishing  than 
the  one  involving  the  concrete  roller.  The  Macon  com- 
pany has  acted  wisely  in  presenting  its  schedule  oi' 
lowered  charges.  The  light  roller  is  a  convenient  and 
effective  tool  in  the  production  of  good  pavements  and 
it  would  have  been  short-sighted  to  provoke  a  boycott. 
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Should  Consulting  Engineers  Be  "Fired"? 

AMONG  engineers  of  New  York's  metropolitan  dis- 
l\.  trict  the  case  of  the  "dismissal"  of  the  board  of 
consulting  engineers  for  the  Hudson  River  vehicle 
tunnel  has  occasioned  vv'idespread  comment.  Eliminat- 
ing the  various  local  aspects  of  the  controversy,  two 
broad  general  issues  seem  to  be  involved :  First,  the 
justification  for  discharging  a  group  of  distinguished 
professional  advisers  without  substantial  reasons  there- 
for and  without  the  opportunity  of  a  hearing — as  an 
office  boy  might  be  "fired" — and,  second,  the  propriety 
of  acceptance  by  other  engineers  of  appointments  to 
positions  made  vacant  under  such  circumstances.  It  is 
these  issues  which  form  the  subject  of  an  opinion  by 
a  committee  of  the  New  York  Chapter  of  the  American 
Association  of  Engineers,  which  has  just  concluded  an 
investigation  and  report  on  the  vehic'e  tunnel  con- 
troversy, as  set  forth  in  the  news  section  of  this  week's 
issue.  Approved  by  the  association's  board  of  direc- 
tors, the  findings  of  Messrs.  Lavis,  Sanborn,  and  Hogan 
are  to  the  effect  that  the  New  Jersey  tunnel  commis- 
sion has  acted  in  a  manner  prejudicial  to  the  tunnel 
enterprise  and  to  the  public  welfare,  and  that  the  two 
engineers  who  accepted  positions  as  technical  advisers 
to  the  Jersey  body,  after  the  members  of  the  consult- 
ing board  had  been  hastily  ousted,  displayed  poor  taste 
and  a  lack  of  a  fine  appreciation  of  professional  courtesy 
and  ethics. 

It  would  be  ridiculous,  of  course,  to  contend  that  an 
individual  or  a  public  body  should  not  be  able  to  dis- 
miss its  technical  consultants  if  the  latter  prove  in- 
competent or  undesirable  for  other  good  and  sufficient 
reasons.  In  the  present  case,  however,  the  Jersey  com- 
mission has  not  come  out  into  the  open  with  any 
specific  charges,  but  attempts  to  justify  its  action  by 
a  veiled  accusation  of  failure  on  the  part  of  the  con- 
sulting board  to  give  the  tunnel  project  "full  and 
proper  consideration."  It  should  be  emphasized,  also, 
that  the  New  York  commission,  which  is  vested  with 
authority  equal  to  that  of  the  New  Jersey  body  in  the 
administration  of  the  tunnel  project,  has  vigorously 
opposed  the  Jersey  commission's  action,  and  that  the 
chairman  of  the  Jersey  commission,  on  every  occasion 
when  a  call  for  legal  opinion  on  the  case  was  made 
at  its  meetings,  studiously  prevented  such  opinion  being 
given,  although  the  commission's  counsel  sat  at  his 
elbow.  During  the  investigations  of  the  A.  A.  E.  com- 
mittee the  Jersey  commission  refused  to  give  any  in- 
formation, and  throughout  the  controversy  its  tactics 
have  not  been  such  as  to  inspire  confidence  in  its  mo- 
tives. The  fact  that  no  vouchers  for  the  payment  of 
Jersey's  two  new  technical  advisers  have  been  approved 
is  a  further  indication  of  the  doubt  surrounding  the 
legality  of  its  dismissal  action. 

In  view  of  these  conditions  the  two  new  technical 
advisers  used  poor  judgment  in  accepting  the  New 
Jersey  appointments.  Unquestionably  they  acted  with- 
in their  legal  rights  but  it  would  have  been  far  more 
gracious  on  their  part  to  have  withheld  acceptance 
until  the  legality  of  the  dismissal  of  their  predeces- 
sors had  been  definitely  established.  The  question  of 
the  professional  ethics  in  the  case  is  a  nice  one.  The 
A.  A.  E.  committee  has  answered  it  in  a  reasonable, 
fair-minded  and  discriminating  manner.  If  its  report 
will  serve  to  speed  up  action  in  deciding  the  status  of 
the  consultants,  it  will  have  done  valuable  service. 


Exceptional  Conditions 

FOR  fullest  instructional  value  the  record  of  the 
Susitna  bridge  on  another  page  of  this  issue  would 
be  more  complete  did  it  contain  a  specific  analysis  of 
the  difficulties  to  be  overcome  and  the  alternative  pos- 
sibilities as  to  solution.  Not  a  few  structural  engi- 
neers have  been  inclined  to  a  feeling  of  wonder  or  even 
question  why  so  large  a  span  was  necessary  for  cross- 
ing a  stream  of  moderate  size,  merely  in  order  to  avoid 
ice  danger  to  intermediate  piers.  The  statement  made, 
that  the  longer  span  was  cheaper  than  two  shorter 
spans  with  a  channel  pier,  is  direct  and  unqualified 
yet  in  view  of  the  various  possibilities  of  arrangement 
of  the  crossing  even  this  point  would  have  been  covered 
in  a  more  informing  way  by  a  frank  discussion  of  the 
possibilities  and  their  comparative  merits. 

While  one  may  feel  somewhat  regretful  over  the  lack 
of  fuller  explanation,  it  is  necessaiy  to  bear  in  mind 
that  data  for  estimating  the  destructive  power  of  ice 
shove  in  definite  figures  are  scanty  and  that  their 
applicability  to  the  Susitna  crossing  is  questionable. 
Where  ice-thrust  danger  is  combined  with  the  chance 
of  active  scour,  the  prudent  engineer  may  well  con- 
clude that  even  at  large  extra  cost  it  is  wisest  to  avoid 
the  risk.  The  frequency  of  bridge  foundation  fail- 
ures argues  effectively  against  taking  unnecessary'  risks 
with  foundations  exposed  to  severe  attack. 

It  is  to  be  presumed  in  the  absence  of  a  discussion  of 
this  point,  that  the  site  is  such  as  to  remove  the  piers 
of  the  lai'ge  span  from  all  major  exposure  to  ice  and 
scour,  and  at  the  same  time  that  nothing  short  of  a 
504-ft.  span  would  have  given  comparable  security. 
Otherwise  a  comparison  of  the  relative  safety  of  alter- 
native layouts  would  be  bound  to  take  into  account  the 
risk  of  destruction  of  the  main  span  piers,  not  merely 
the  risk  to  which  a  channel  pier  would  be  exposed.  In 
ordinary  streams,  where  scour  in  its  erratic  occur- 
rence may  attack  a  pier  near  the  bank  almost  as  readily 
as  a  mid-channel  pier,  and  where  ice  pi-essure  is  by  no 
means  restricted  to  the  center  of  the  stream,  a  layout 
like  that  of  the  Susitna  bridge  would  not  often  pro\ 
desirable.  The  conditions,  if  fully  stated,  might  wi 
prove  to  be  so  exceptional  as  to  be  entirely  individuii 
to  the  one  stream  and  crossing  involved. 


A  Fundamental  Research 

PIONEER  data  are  made  available  to  the  structui: 
engineer  in  this  issue  through  R.  E.  Wilson 
analysis  of  test  data  on  the  fire  resistance  of  bare  aiii 
protected  columns.  In  compact,  digestible  form  ar^ 
set  forth  the  principal  results  of  an  investigation  th;i 
stands  quite  without  precedent. 

Fire  conditions  control  the  design  of  buildings,  ye 
in  most  of  its  details  this  control  has  hitherto  beei 
of  rather  impressionistic  kind;  engineer  and  architet 
belicved  that  a  particular  amount  and  kind  of  fireproof 
ing  was  adequate,  without  tangible  reason  for  holdint 
this  belief.  Now,  for  the  first  time,  specific  data  oi 
the  value  of  column  fireproofing  are  to  hand.  The) 
affect  very  large  expenditures  of  money — a  considerable 
fraction  of  the  whole  cost  of  industrial  and  city  build 
ing  construction.    Safety  as  well  as  economy  is  served 

In  studying  these  tests,  the  engineer  will  not  fai 
to  observe  that  the  results  are  qualitative,  rather  thai 
quantitative.     This  represents  a  limitation  upon  then 
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applicability.  They  establish  the  relative  rank  of  two 
forms  of  fireproofing,  but  do  not  directly  enable  the 
engineer  to  proportion  his  construction  to  the  intended 
service  of  a  particular  building.  They  tell  him  that 
a  given  form  of  column  protection  will  resist  the  stand- 
ard test-fire  for,  say,  three  hours,  but  they  do  not  tell 
whether  that  form  of  column  protection  is  suitable  for 
use  in  a  paper  warehouse  or  a  department  store  in  the 
heart  of  a  city.  Ultimately  the  fire  protection  special- 
ists should  give  him  this  specific  information. 

The  major  value  of  the  present  tests  lies  in  the  fact 
that  they  establish  an  efiiciency  grading  of  different 
methods  and  types  of  fireproofing.  A  glance  at  the 
diagrammed  results  shows  that  there  are  wide  differ- 
ences of  value  between  forms  of  fireproofing  that  have 
heretofore  been  considered  of  substantially  equal  efii- 
ciency. The  tests  thus  make  it  possible  to  avoid  waste 
of  money  on  inefficient  constructions.  In  addition  they 
point  the  way  to  improvement  of  all  types  of  fireproof- 
ing to  full  efiiciency,  since  they  reveal  the  causes  of 
premature  failure. 

Some  quantitative  use  of  the  present  test  results  may 
be  found  possible  in  addition  to  their  use  for  com- 
parisons. Correlating  the  behavior  of  fireproofing  in 
the  tests  with  observations  on  actual  buildings  in 
severe  fires  may  enable  the  engineer  to  arrive  at  some 
estimate  of  the  amount  of  fire  protection  that  should  be 
provided  in  a  particular  type  of  building.  Such  indi- 
vidual estimates  will  be  of  value,  so  far  as  they  go. 
The  ultimate  objective,  however,  is  a  complete  co-or- 
dination of  building  sei"vice  and  fire  protection  to  the 
end  that  the  designer  may  be  enabled  to  provide  full 
protection  at  minimum  expense. 


Specifying  Concrete  Quality 

FIVE  years  ago  when  the  final  report  of  the  Joint 
Committee  on  Concrete  and  Reinforced  Concrete 
was  presented  the  criticism  was  made  that  it  overem- 
phasized design.  That  document  was  colorless  in  so 
far  as  the  manufacture  of  concrete  was  concerned; 
it  contained  merely  a  platitudinous  digest  of  the  com- 
mon knowledge  of  concrete  the  material,  a  digest 
which  itself  might  have  been  abstracted  in  somie  such 
words  as  "use  good  materials  and  mix  and  place  them 
in  workmanlike  manner."  Design,  on  the  other  hand, 
was  most  elaborately  detailed,  though,  except  for  the 
section  on  flat-slabs,  it  was  merely  a  repetition  of  long 
established  practice  set  forth  in  the  text  books.  In 
the  main  that  report  reflected  current  ideas.  In  spite 
of  the  fact  that  few  concrete  failures  could  be  at- 
tributed to  deficiencies  in  design  and  that  the  manu- 
facture of  the  concrete  itself  was  notoriously  variable 
and  its  strength  and  wear  uncertain,  most  engineers 
were  satisfied  with  vague  generalities  regarding  the 
material  itself  and  were  prepared  to  accept  specific 
and  limited  stipulation  regarding  design.  In  effect, 
they  were  content  to  let  a  foreman  control  the  future 
3f  a  structure  in  which  they  figured  the  coefficients 
3f  design  to  the  last  hundredth.  Today  their  attitude 
is  very  different,  and  the  tentative  draft  of  the  new 
report  gives   expression  to  this  changed   view. 

Since  the  earlier  final  report  was  issued  there  has 
been  great  activity  in  the  study  of  concrete,  the  ma- 
terial. It  has  been  recognized  that  variations  in  pro- 
portioning, mixing  and  placing  may  vitiate  all  of  the 
refinements  of  design  and  that  these  variations  in- 
volve elements  beyond  mere  rule-of-thumb  methods  or 


so-called  practical  knowledge.  In  proportioning  alone, 
in  the  establishment  of  the  proper  grading  and  amount 
of  the  aggregate  and  the  amount  of  the  water,  we  are 
in  the  beginnings  of  a  new  art,  with  several  schools 
of  investigators  feeling  their  way  along  different 
roads  to  what  is  probably  the  same  goal  of  determinate 
proportioning.  Control  of  the  concrete  is  on  the  way 
to  becoming  as  precise  as  its  design  has  long  been. 

Recognition  of  this  development  in  concrete  is  the 
outstanding  feature  of  the  tentative  specification  of 
the  new  Joint  Committee  which  has  just  been  sub- 
mitted for  discussion,  and  which  was  digested  on  p.  68 
of  our  last  issue.  To  be  sure,  design  still  forms  the 
major  part  of  the  specification,  and  refinements  in 
stress  analysis,  based  on  elaborate  studies  of  the 
rapidly  multiplying  number  of  tests,  are  greater  than 
ever,  but  at  the  very  beginning  of  the  specification 
the  strength  capacity  of  any  given  concrete  is  based 
on  the  behavior  of  that  particular  concrete  and  not 
on  some  average  value  that  a  group  of  approximately 
similar  concretes  reached. 

The  novelty  of  this  method  of  approach  is  reflected 
in  the  specification,  for  while  the  design  provisions, 
even  those  which  are  new,  are  single  and  definite,  the 
quality  provisions  are  alternative,  in  the  effort  to  meet 
the  various  schemes  put  forward.  The  committee  quite 
rightly  is  not  prepared  to  accept  any  one  scheme 
for  predetermining  strength,  and  so  with  one  excep- 
tion falls  back  on  the  actual  test  of  the  concrete  to 
be  used,  and  even  gees  so  far  as  to  offer  an  alterna- 
tive clause  whereby  the  engineer  will  merely  require 
the  contractor  to  produce  concrete  of  the  required 
short-time  test-specimen  strength,  regardless  of  pro- 
portions, though  presumably  the  general  specifications 
as  to  quality  and  composition  of  the  aggregate  and 
of  the  cement  must  be  observed.  The  one  exception 
noted  is  the  presentation  of  a  tabular  list  of  strengths 
for  various  mixes,  which  gives  undue  emphasis  to  the 
results  obtained  in  one  laboratory.  The  criticism  may 
also  be  made  that  consistency,  a  now  recognized  element 
in  strength,  is  specified  by  the  not  too  well  authenticated 
slump  test,  although  this  is  probably  offered  for  lack  of 
a  better  measure. 

It  is  evident  that  while  these  quality  provisions  of 
the  specification  form  a  great  and  radical  step  for- 
ward from  the  old  -report,  they  are  still  of  the  most 
tentative  nature  and  subject  to  many  revisions  in  the 
next  few  years.  The  design  clauses,  from  their  very 
nature,  are  more  precise,  and  while  they  may  be  sub- 
ject to  discussion,  they  are  based  on  mathematical 
truths  in  the  interpretation  of  which  there  is  oppor- 
tunity only  for  slight  difference  of  opinion.  The 
recognition  of  column  bending  and  of  continuous  de- 
formation of  reinforcement  under  load  is  new  and 
will  provoke  discussion;  the  distribution  of  moments 
in  the  flat-slab  within  limits  must  remain  arbitrary 
and  the  committee  had  to  settle  on  some  values  though 
they  may  not  be  universally  acceptable.  Shear  is  still 
a  debatable  subject.  After  all,  within  the  year  al- 
lowed for  discussion  the  provisions  of  design  may  ap- 
proach unanimous  acceptance. 

The  study  of  quality,  on  the  other  hand,  and  the 
fine  points  of  mixing  and  placing  are  still  in  a  state 
of  flux  and  the  specifications  in  the  treatment  of  these 
subjects  can  hardly  hope  to  be  final  even  a  year  from 
now.  But  the  joint  and  expert  recognition  of  the 
peculiarities  of  the  material  concrete  is  a  milepost  in 
the  art  of  construction. 
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The  Susitna  River  Bridge:  Alaska  Government  Railwaj^ 

steel  Channel  Span  504  Ft.  Avoids  Ice  Jams — Timber  Flanking  Spans — Concreting  Done  at  12  Degrees 

and  Riveting  at  42  Degrees  Below  Zero 


THE  longe.st  bridge  span  on  the  United  States  Gov- 
ernment Railway  in  Alaska  is  the  new  steel  504-ft. 
through-truss  chanr.el  span  of  the  Susitna  River  bridge, 
which  was  completed  in  February,  1921.  The  crossing 
of  the  Susitna  includes  two  121-ft.  combination  Howe- 
truss  flanking  spans  and  two  70-ft.  combination  pony 
Howe-truss  end  spans,  with  392  ft.  of  trestle  at  the 
southern  approach  and  28  ft.  at  the  northern  approach, 
making  a  total  length  of  1,322  ft.  It  is  located  150  miles 
north  of  Anchorage,  the  ocean  port  of  the  line,  and  264 
miles  north  of  the  terminus  at  Seward. 

In  a  study  of  the  river  under  summer  and  winter 


FIG.  1.     SUSITN.A.  RIVER  BRIDGE  IN  ALASKA ; 
U.   S.  GOVERNMENT  RAILWAY 

conditions  as  a  preliminary  to  the  design  of  the  bridge, 
high-water  marks  and  ice  scars  on  trees  indicated  the 
elevation  reached  by  the  ice  while  in  motion.  The  spring 
break-up  occurs  usually  before  the  ice  has  become  soft, 
and  in  passing  downstream  massive  pieces  jam  against 
the  islands  and  bars  and  against  the  shore  at  points 
where  the  river  takes  a  sharp  turn,  the  water  then  rising 
until  its  pressure  breaks  the  dams.  It  appeared  evident 
that  such  rushes  of  accumulated  water  and  ice  would 
carry  out  any  timber  pier  and  that  a  concrete  pier  would 
be  exposed  not  only  to  the  tremendous  pressure  of  the 
ice  jam  but  also  to  undermining  by  the  scour  that  would 
result  from  the  creation  of  an  ice  dam  against  the  pier. 
A  comparative  estimate  for  the  structure  over  the  main 
channel  to  consist  of  two  250-ft.  steel  spans  on  three 
concrete  piers  (with  one  pier  near  the  center  of  the 
channel)  or  a  single  504-ft.  steel  span  on  two  concrete 
shore  piers,  slightly  favored  the  long  span,  which  there- 
fore was  adopted. 

The  combination  of  steel  trusses  and  timber  trusses 
in  the  same  bridge  is  considered  to  be  justified  by  the 
high  price  of  bridge  steel  and  concrete  work  at  the  time 
of  construction,  it  being  cheaper  to  build  all  approach 
spans  of  timber  and  to  make  provision  for  possible 
renewal  with  ste^l  and  concrete  when  the  life  of  the 
timber  has  reached  its  limit.  For  this  reason  the  main 
piers  were  designed  to  support  200-ft.  steel  flanking 
spans  at  some  future  time,  each  to  replace  the  present 
121-ft.  and  70-ft.  spans. 


The  Cooper  EGO  loading  was  adopted  for  the  504-ft. 
span,  E50  for  the  timber  and  E44  for  the  trestling, 
which  has  14-ft.  spans.  In  the  design  of  the  steel  span 
the  1910  specifications  of  the  American  Railway  Engin- 
eering Association  were  followed  mainly.  Wind  loading 
was  an  e.xception  to  this ;  the  bottom  lateral  system  was 
designed  for  40  lb.  per  sq.ft.  on  the  area  of  train  and 
floor  in  elevation,  and  on  1^  times  the  area  of  truss 
members  of  one  truss  not  covered  by  train  and  floor, 
while  the  top  laterals  were  designed  for  500  lb.  per 
lin.ft.  of  span. 

Pier  Foundations  and  Construction 

Test  holes  60  to  75  ft.  deep  to  determine  the  character 
of  foundation  for  the  concrete  piers  disclosed  compact 
sand,  gravel  and  large  boulders  in  layers  of  varying 
thicknesses,  suitable  for  carrying  pier  loading  without 
foundation  piles. 

Pier  construction  started  in  May,  1920,  when  the  heac 
of  track  was  22  miles  south  of  the  bridge  site.  Supplies 
were  freighted  by  sleds  on  the  ice  until  the  river  brokt 
and  then  by  boats  and  wagons.    Transportation  difficul 
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ties  were  practically  overcome  when  the  track  reacht 
the  river  in  September,  1920.  At  that  time  excavatio 
for  the  south  pier  was  complete  and  that  for  the  nort 
pier  had  been  begun.  A  temporary  trestle  100  ft.  dow 
stream  from  the  bridge  site  permitted  tracklaying 
proceed  and  facilitated  erection  of  the  bridge  withoi 
interference  to  traffic  and  to  other  construction  wor 
north  of  the  river.  Piles  for  the  trestle  bents,  piers  an 
abutments  had  been  driven  and  the  falsework  for  th 
steel  span  had  been  started  from  the  north  end  befor 
the  track  reached  the  site. 

An  open  caisson  was  used  for  the  north  pier  excavi 
tion,  and  a  coff'erdam  of  Wakefield  triple-lap  sheet  pilin 
for  the  south  pier.  Excavation  was  started  in  the  v' 
with  orangepeel  buckets  operated  by  two  stiff-li 
derricks  until  hard  material  was  struck;  then  the  hole 
were  pumped  out  and  work  was  continued  by  laborer 
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with  pick  and  shovel  filling  dump  boxes  opei-ated  by  the 
dei'ricks.  For  both  foundations,  excavation  was  carried 
to  an  average  depth  of  25  ft.  below  the  ground.  Drain 
ditches  about  12  in.  deep  were  maintained  ai-ound  the 
edges,  being  sloped  to  carry  seepage  water  to  a  sump  at 
the  downstream  end  of  the  pit  where  one  5-in.  and  two 


Skmaarct  7C>-ff. 


inclosure  and  the  entire  space  was  housed  in  and  made 
wai-m.  Sand  and  gravel  delivered  on  cars  were  heateo 
by  being  dumped  on  a  platform  holding  perforated  steam 
pipe  coils,  and  hot  water  was  used  in  mixing. 

Concrete  was  poured   at   the   south  pier,  containing 
1,456  cu.yd.,  from  Oct.  24  to  Nov.  11,  1920,  during  which 
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FIG.   3.     CHANNEL  SPAN  AND  FALSEWORK 


8-in.  pulsometer  pumps  operated  continuously  in  the 
lower  levels  of  the  work. 

Concrete  Work. — Considerable  difficulty  was  encoun- 
tered in  finding  sand  and  gravel  suitable  for  the  con- 
crete piers.  Aggregate  taken  from  pits  in  the  vicinity 
of  the  bridge  was  not  satisfactory,  as  samples  showed 
humus.  Several  deposits  along  the  railway  line  all 
showed  the  presence  of  this  constituent  in  various 
amounts,  except  samples  from  a  pit  in  a  glacial  moraine 
in  front  of  Spencer  Glacier,  56  miles  north  of  Seward. 
This  deposit  tested  clear  and  was  used;  7  per  cent  of 
sand  was  added  to  the  bank  aggregate,  which  was 
deficient  in  this  respect. 

After  a  partial  failure  in  one  of  the  piers  during 
September,  1920,  caused  by  poor  cement,  the  presence 
of  humus  in  the  aggregate  and  the  low  temperature  of 
the  air  and  water,  special  measures  were  resorted  to  in 
placing  concrete  in  main  piers. 

When  the  cofferdam  was  unwatered,  the  bottom  of  the 
enclosure  was  under  a.  22-ft.  ,^ 

head  of  water  from  the  river,  ^j  [^ 

and  owing  to  the  porous 
nature  of  the  boulder  and 
gravel  formation  considerable 
water  was  forced  through 
the  floor  of  the  pit.  The  en- 
closure was  33  X  69  ft.  and 
it  was  found  impracticable  to 
partition  it  off  and  place 
and  hold  concrete  in  the  dry 
against  the  flow  of  water. 
As  the  low  temperature  of 
the  water  (35  deg.  F.  in 
November)  and  the  large 
area  (2,277  sq.ft.)  made  it 
impracticable  to  place  con- 
crete under  water  by  bucket 
or  pipe  methods,  the  follow- 
ing plan  was  devised  to  meet 
the  conditions  of  cold  run- 
ning water  and  low  air 
temperature.     A   large   sheet 

of  canvas  was  prepared  in  one  piece,  sufficient  to 
entirely  cover  the  bottom  area  and  extend  about  6  ft. 
jp  the  sides  of  the  enclosure.  This  canvas  was 
"formed-in"  by  \yooden  forms  along  the  sides  and 
ends,  to  provide  a  runway  for  water  around  the  edges. 
Steam  coils  were  placed   around  the  sides   of  the  pit 


time   tem.perature  readings  ranged  from  — 2  deg.   to 

-j-48  deg.  F.  At  the  north  pier,  containing  1,520  cu.yd., 
the  pouring  was  from  Dec.  1  to  Dec.  18,  1920,  when 
temperatures  ranged  from  — 12  deg.  to  -|-34  deg.  F. 
The  pit  was  kept  unwatered,  and  the  concrete  was  placed 
from  chutes  and  pipes  leading  from  mixer  to  pier.  All 
concrete  was  given  sufficient  time  to  set  before  allowing 
cold  water  to  come  in  contact  with  it. 

Erection  of  Steel  Channel  Span 

To  hasten  erection  of  the  504-ft.  span,  it  was  necer- 
sary  to  proceed  without  waiting  for  completion  of  the 
piers.  Falsework  for  this  span,  as  mentioned,  had  been 
driven  from  the  north  end.  The  north  approach  trestle, 
piers  and  falsework  for  timber  spans  were  driven  and  a 
temporary  deck  laid.    One  of  the  70-ft.  pony  spans  was 
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FIG.  4.     FALSEWORK  FOR 
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used  temporarily  to  span  the  excavation  for  the  north 
pier,  thus  permitting  the  construction  of  this  founda- 
tion. 

Erection  of  steel  started  Nov.  8,  1920,  from  the  north 
end  at  panel  point  No.  2,  a  yard  having  been  constructed 
on  the  north  side  of  the  river  which  was  reached  by 
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means  of  the  temporary  trestle.  Erection  was  continued 
to  the  south  end  and  all  steel  except  for  the  two  north 
panels  was  assembled  by  Dec.  15,  1920.  Steel  in  these 
two  panels  which  did  not  interfere  with  the  70-ft.  pony 
span  was  placed  after  Dec.  25.  As  soon  as  this  tempor- 
ary span  was  removed,  the  rest  of  the  steel  was  placed, 
completing  the  erection  on  Jan.  8,  1921. 

A  100-ton  locomotive  crane  with  a  boom  having  exten- 
sions to  make  a  total  length  of  85  ft.  was  used  for  the 
erection,  being  supplemented  in  the  yard  by  a  35-ton 
locomotive  crane  with  50-ft.  boom.  The  total  weight  of 
steel  in  the  span  is  1,803  tons.  Only  a  little  riveting 
was  done  until  after  Dec.  20,  1920,  when  over  90  per 
cent  of  the  span  was  in  place,  but  the  work  was  then 
pushed  until  completion  on  Feb.  9,  1921,  during  which 
time  temperatures  i-anged  fi-om  — 42  to  +34  deg.  F. 
On  some  cold  and  windy  days  the  riveters  did  not  work ; 
but  on  one  occasion  rivets  were  driven  when  it  was  — 42 
deg.  in  the  morning  and  — 12  deg.  at  quitting  time. 
Rivets  driven  during  very  low  temperatures  were 
retested  several  times  later  in  warmer  weather  and 
showed  firstclass  work.  The  total  number  of  field  rivets 
was  about  42,200. 

The  span  was  swung  Feb.  2,  1921,  and  the  first  train 
passed  over  on  Feb.  6.  The  work  of  erecting  the  timber 
spans  and  finishing  the  trestle  progressed  simulta- 
neously with  the  steel  erection,  so  that  the  bridge  was 
entirely  completed  and  ready  for  service  on  Feb.  16. 

General  supervision  of  the  work  was  under  Col.  F. 
Mears,  chairman  and  chief  engineer  of  the  Alaskan 
Engineering  Commission.  The  preliminary  design  of 
the  504-ft.  steel  span  and  the  design  and  details  of  the 
timber  spans  and  foundation  work  were  made  by  W.  J. 
H.  Fogelstrom,  former  bridge  engineer  for  the  Com- 
mission, assisted  by  F.  H.  Chapin,  assistant  bi-idge 
engineer.  Final  design  and  details  of  the  504-ft.  steel 
span  were  made  by  the  American  Bridge  Co.,  which  also 
fabricated  and  erected  the  steel.  All  designs  and  detail 
plans  of  steel  work  were  checked  and  approved  by 
Modjeski  &  Angier,  consulting  engineers,  Chicago; 
Hildi-eth  &  Co.,  Chicago,  performed  the  inspection  of 
steel  at  mill  and  shop. 


Tensrte  Properties  of  Paint  Films  Measured 

In  a  series  of  tension  tests  of  paint  films  carried  out 
by  H.  A.  Nelson  in  the  laboratory  of  the  New  Jersey 
Zinc  Co.,  as  reported  by  him  before  the  American 
Society  for  Testing  Materials  recently,  a  distinct 
difference  was  found  between  normally  oxidized  film  of 
paint  and  varnish,  and  thin  sheets  of  rubber.  Pecu- 
liarly enough,  high-grade  spar  varnishes  followed  the 
law  of  deformation  of  the  rubber.  Ordinary  paint  films 
deform  according  to  a  parabolic  law,  the  deformation 
being  proportional  to  a  fixed  power  of  the  stress  (the 
exponent  is  different  for  each  different  material).  In 
the  case  of  rubber  and  spar  varnish  films  the  rate  of 
elongation  decreases  after  a  certain  stress  has  been 
reached,  the  stress-strain  curve  bending  away  from  the 
elongation  axis.  All  the  tests  were  made  under  a  con- 
stant rate  of  application  of  load  per  unit  cross-section 
of  paint  film  pes  minute,  as  it  was  found  that  speed  of 
loading  had  a  profound  influence  on  the  results.  The 
exponent  of  the  stress  ranged,  for  the  different 
materials  tested,  from  1.0  to  2.2,  being  lowest  for  kettle 
bodied  oil  and  highest  for  enamel,  highly  oxidized  paint 
and  varnish.  However,  the  coefliicient  of  the  exponential 
term  is  bv  far  the  lowest  for  these  latter  materials. 


State  Treaty  Settlement  of  Interstate 
Water  Controversies 

By  a.  Lincoln  Fellows 

Denver,  Colo. 

THE  legislatures  of  the  states  including  the  Colorado 
River  Drainage  Basin  have,  during  their  recent  ses- 
sions, enacted  certain  laws  of  unusual  interest,  with  a 
view  to  settling,  or  attempting  to  settle  present  and  fu- 
ture controversies  relating  to  the  use  and  distribution 
of  the  waters  of  that  stream  by  interstate  agreement, 
along  the  lines  proposed  in  the  resolutions  that  were 
adopted  by  the  League  of  the  Southwest  at  its  Denver 
meeting  described  in  Engineering  Neivs-Record,  Sept.  2, 
1920,  p.  477. 

In  particular,  the  State  of  Colorado,  in  making  its 
so-called  Water  Defense  Appropriation,  has  extended 
the  provisions  of  the  Act  to  as  to  include  all  necessary 
expense  incident  to  interstate  adjustment  respecting  any 
of  the  five  streams  concerning  which  treaty  measures 
have  been  passed,  viz.,  the  Colorado,  La  Plata,  Ar- 
kansas, South  Platte  and  Laramie  Rivers.  Delph  E. 
Can^enter,  an  attorney  specializing  in  irrigation  law, 
who  has  for  a  number  of  years  been  engaged  by  the 
state  as  counsel  in  interstate  water  litigation,  and  who 
is  thoroughly  conversant  with  both  the  legal  and  the 
engineering  pi-oblems  involved,  has  been  appointed  com- 
missioner to  represent  the  state  on  all  of  these  streams. 

This  procedure  is  also  along  the  lines  suggested  in 
the  article  by  R.  I.  Meeker,  on  "Interstate  Water  Con- 
flicts and  Possible  Solution,"  in  Engineering  Neiv^- 
Rcrord,  Jan.  27,  p.  157.  The  plan  is  based  upon  the 
theory  that  the  states  involved  should  endeavor  to  settle 
their  differences  amicably  before  taking  them  to  the 
Supreme  Court  of  the  United  States,  just  as  nations 
ought  to  arbitrate  before  declaring  war.  It  is  claimed 
that  this  course  is  possible  for  the  reason  that  while, 
by  the  constitution  of  the  United  States,  the  states  sur- 
rendered certain  of  their  powers  to  the  central  govern- 
ment, they  still  retained  the  power  of  entering  into  trea- 
ties among  themselves  with  the  consent  of  Congress.  For 
example,  the  treaty  powers  of  the  states  have  frequently 
and  successfully  been  invoked  in  the  settlement  of  dis- 
puted boundaries  through  interstate  compacts,  ratified 
and  approved  by  Congress. 

In  line  with  these  views  and  at  the  request  of  Gov- 
ernor Campljell  of  Arizona,  president  of  the  League  of 
the  Southwest,  bills  were  drawn  for  submission  to  the 
legislatures  of  the  seven  states  represented  in  the 
League  and  forwarded  to  the  state  representatives  in 
January,  1921.  These  measures  provide  for  the  ap- 
pointment of  a  joint  hijrh  commission  made  up  of  reprft* 
sentatives  of  the  seven  states  and  the  United  States  for 
the  purpose  of  negotiating  and  entering  into  a  treaty 
or  compact  respecting  the  future  use  of  the  waters  of 
Colorado. 

In  harmony  with  this  action,  special  bills  were  also 
prepared  for  interstate  commissions  on  four  other 
streams  rising  and  flowing  for  long  distances  within 
the  State  of  Colorado,  the  Arkansa.s,  South  Platte,  La 
Plata  and  Laramie,  involving  Colorado  and  the  states 
of  Kansas,  Nebraska,  New  Mexico  and  Wyoming,  re- 
spectively. The  commissioner  for  Colorado  on  the  Colo- 
rado River  Commission  is  to  serve  as  commissioner 
regarding  the  other  rivers  also. 

The  series  of  treaty  bills  introduced  before  the  Colo- 
rado Legislature  passed  without  a  dissenting  vote.    It 
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is  understood  that  New  Mexico  has  agreed  to  join  Colo- 
rado in  submitting  questions  relating  to  La  Plata  River 
to  the  consideration  of  an  interstate  commission  and 
that  Kansas  and  Nebraska  have  signified  their  willing- 
ness to  consider  similarly  problems  respecting  the  Ar- 
kansas and  South  Platte  Rivers.  Also  that  Wyoming 
and  the  rest  of  the  Colorado  River  states  have  enacted 
similar  legislation  and  commissioners  have  been  ap- 
pointed in  most  of  these  states.  The  outcome  of  these 
negotiations  will  be  awaite:!  with  interest. 


Valve  Closing  Trucks  Employed  by 
Detroit  Water -Works 

MOTOR  trucks  with  a  valve  closing  mechanism  give 
excellent  service  in  Detroit,  Mich.,  when  broken 
mains  or  other  emergencies  require  large  gate  valves  to 
be  quickly  closed.  A  small  Buick  truck  equipped  with  a 
makesift  mechanism  in  1913  had  given  good  service. 
Therefore,  in  1918,  a  definite  study  was  undertaken  with 
the  engineers  of  the  Packard  Motor  Car  Co.,  to  plan 
a  truck  for  closing  valves.  Two  were  built  and  are  now 
in  service,  in  conjunction  with  a  repair  truck  hauling  a 
tool-box  trailer,  m.aking  emergency  repairs. 

Packard  trucks  have  a  power  take-off  shaft  from  the 
transmission  case  for  operating  mechanical  devices  on 
the  truck.  The  device  for  valve  closing,  as  is  indicated 
by  Fig.  1,  is  located  at  the  left  of  the  driver's  seat,  and 
consists  of  a  vertical  shaft  actuated  by  the  power  take- 
off shaft  through  a  succession  of  gears  and  chain  drives. 
The  vertical  shaft  may  be  raised  and  lowered  by  a  hand 
wheel.  It  can  be  operated  in  reverse  to  open  valves  and 
there  is  a  counter  which  registers  the  number  of  turns 
in  either  direction  and  has  a  set  back  to  zero.  There  is 
a  spot  light  on  the  dash  to  illuminate  the  ground  and 
valve  box  for  night  work  and  a  siren  and  bell  to  warn 
traffic  when  an  emergency  run  is  being  made. 

As   indicated  by   Fig.  2  the  lower  end  of  the  shaft 


FIG.  2.     POINTER  FOR  SroTTIN( 
STREET  BOX 


TRUCK  OVER 


has  a  square  key-head,  and  all  valves  have  an  exten- 
sion stem  with  a  square  key-head.  With  an  assortment 
of  double-end  socket-wrenches  the  operating  shaft  on 
the  truck  is  keyed  to  the  valve  stem.  In  operation 
the  truck  is  spotted  over  the  sti-eet  box  by  means  of 
the  pointer  shown  by  Fig.  2,  the  operating  shaft  is 
lowered,  the  proper  wrench  is  inserted  and  the  power 
is  thrown  on.  A  table  attached  to  the  front  end  of 
the  truck  body,  back  of  the  operating  shaft,  indicates 
the  number  of  turns  required  to  close  the  valve.  About 
220  turns  are  required  to  close  a  48-in.  valve  and  the 
shaft  makes  about  25  turns  a  minute.  Formerly  by 
hand  it  required  25  minutes  for  four  men  to  close  a 
48-in.  valve.  In  machine  closing,  the  only  precaution 
necessary  is  to  slow  down  the  speed  as  the  valve  is 
nearly  closed.  Two  men  operate  the  truck,  but  in 
emergency,  and  in  a  little  more  time,  one  man  can 
perform  the  task.  Wrenches,  lanterns,  rubber  boots, 
valve  location  books  and  other  paraphernalia  required 
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are  carried  in  lockers  in  the  truck  body.  Another 
truck  with  a  repair  gang  and  tool  box  trailer  follows 
the  valve  closing  tinick. 

George  H.  Fenkell  is  superintendent  and  general 
manager  for  the  Detroit  Board  of  Water  Commission- 
ers and  W.  M.  Mitchell  is  assistant  superintendent. 


Manning's  Formula  Better  Than  Kutter's 

rN  A  RESUME  of  four  years'  intermittent  gagmgs  of 
the  flow  through  the  main  channel  of  the  Sanitai-y 
District  of  Chicago,  contributed  to  the  Journal  of  the 
Western  Society  of  Engineers,  for  Sept.  5,  1920,  Murray 
Blanchard,  formerly  with  the  Sanitary  District,  now 
hydraulic  engineer,  Illinois  State  Division  of  Water- 
ways, Chicago,  who  made  the  study,  concludes  that 
Kutter's  formula  to  obtain  the  value  of  c  in  the  Chezy 
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formula  T  =  c  \/R  S  will  not  apply.  The  value  of  n, 
computed  and  tabulated  from  measured  discharges  rang- 
ing from  5,000  to  11,000  sec.-ft.  is  not  a  constant  but 
increases  in  value  with  the  decrease  in  discharge,  as 
shown  in  Fig.  1. 

Similar  computation  for  n  with  Manning's  formula, 
which  for  c  in  the  Chezy  formula  gives  the  following 

_  1.486fi' 

shows  that  n  comes  out  a  fairly  constant  value  of  0.022 
for  all  except  the  low  discharge,  as  shown  by  Fig.  2. 

H.  W.  King,  professor  of  hydraulic  engineering.  Uni- 
versity of  Michigan,  in  commenting  on  Mr.  Blanchard's 
work,  suggests  that  an  abbreviated  form  of  the  Kutter's 
equation,  eliminating  the  s  or  slope  teiTns,  will  give  far 
more  consistent  results.  Fig.  3,  based  on  the  Sanitary 
District  records,  gives  for  n  a  value  somewhat  less  than 
0.021.  Professor  King  states  further  that  for  some 
time  he  has  been  of  the  opinion  that  Kutter's  formula 
v.'il!  give  just  as  satisfactoiy  results  without  the  s  terms. 
It  is  his  opinion  that  the  Kutter  formula  has  been  used 
satisfactorily  for  many  years  because,  in  most  cases, 
channels  are  constructed  with  slopes  so  great  that  the 
value  of  c  is  not  generally  affected  by  the  inclusion  of 
the  slope  terms. 


What  Can  Happen  to  a  Steam  Shovel 

By  Gale  Dixon 

Chief  Enginpor,   Fiurpau   Waterworks   Improvement.   Akron 

THE  accompanying  photograph  shows  an  accident  to 
a  steam  shovel  which  occurred  on  our  work  at  Akron 
several   weeks   ago.     The   shovel    was    working   on   a 


DEMOLISHED  STEAM  SHOVEL  IN  PIPE  LINE  DITCH 

heavy  timber  mat  over  a  trench  for  a  48-in.  cast-iroi 
pipe  line,  excavating  the  trench  ahead  of  the  mat  an 
lowering  the  pipe  into  the  trench  behind  it.  The  short 
rolled  backward  and  as  the  wheel  left  the  mat,  tlu 
boom  swung  over  onto  the  cab. 

At  the  time  of  the  accident  the  shovel  was  work 
ing  at  the  head  end  of  the  trench,  with  six  men  ii 
the  trench  immediately  behind  the  mat.  No  one  wa^ 
hurt. 
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Nine  Years'  Operation  of  the  Baltimore  Sewage- Works 

Plant  Comprises  Bar  Screens,  Venturi  Meters,  Hydrolytic  and  Separate  Sludge  Digestion  Taniis,  Imhoff 
Tanks,  Sludge  Drying  Beds,  Revolving  Screens  for  Tanii  Effluents  and  Sprinkling  Filters — Sludge  Sold 

By  Theodore  C.  Schaetzle 

Principal  Sanitary  Chemist  ot  Sewage-Works,  Baltimore.  Md. 


(.Concluded  from  Last   Week's   Issue) 

HERE  at  Baltimore,  as  well  as  at  practically  all 
disposal  works,  sludge  disposal  is  of  primar; 
inportance.  As  first  designed  three  square  digestion 
anks  of  609,000  cu.ft.  capacity  were  provided.  In 
1914  sixteen  additional  tanks  of  the  circular  type,  with 
t  volume  of  330,000  cu.ft.,  were  built.  A  considerable 
iddition  to  the  sand  bed  area  was  likewise  provided, 
lowever,  the  sludge  has  continued  to  accumulate  at  a 
aster  rate  than  it  has  been  disposed  of,  so  that  an 
iddition  to  the  digestion  tanks  is  now  under  construc- 
ion,  while  more  beds  will  be  provided  in  the  near 
uture. 

Although  troublesome  at  times,  our  sludge  operation 
xperience  has  been  interesting.  In  the  first  years  of 
ilaiit  operation  there  was  plenty  of  storage  capacity  so 
hat  sufficient  time  could  be  allowed  to  produce  well- 
igested  sludge  for  disposal  upon  the  sand  beds.  This 
ludge  drained  readily,  dried  and  cracked  well.  During 
ligestion  the  scum  on  the  tanks  formed  from  a  few 
nches  to  approximately  2  ft.  in  thickness,  but  at  no 
ime  prevented  the  normal  operation  of  these  tanks, 
fhich  was  as  follows:  The  undigested  sludge  was 
umped  from  the  hydrolytic  tanks  into  the  digestion 
anks,  being  delivered  at  one  side  and  just  beneath  the 
urface.  The  digestion  tank  receiving  the  sludge  would 
hen  lie  undisturbed  over  night,  during  which  period 
he  water,  which  had  been  added  to  the  undigested 
ludge  during  the  pumping,  would  separate  from  the 
ludge  and  rise  to  a  place  just  beneath  the  scum.  From 
ere  the  water  was  drawn  off  by  means  of  a  channel 
ear  the  top  of  these  digestion  tanks  and  was  disposed 
f  in  the  idle  hydrolytic  tank  or  the  one  which  had  been 
n  service  the  longest.  This  tank  would  then  be  ready 
0  receive  more  undigested  sludge  or  for  the  removal 
f  some  of  the  digested.  The  digested  sludge  was  re- 
Qoved  by  opening  one  of  the  three  well  gates  on  the 
ide  opposite  the  incoming  sludge.  The  sludge  was 
irawn  from  the  sloping  bottom  through  any  one  of  the 
hree  drain  channels  to  a  collecting  well  and  from 
here  through  a  drain  to  the  pump  well,  from  which 
ilace  it  was  delivered  to  the  sand  beds. 

It  was  noticed  that  certain  parts  of  these  tanks  re- 
nained  dead  because  there  were  only  three  draw-oflf 
loints.  To  remedy  this  two  of  the  tanks  were  emptied 
mtirely  and  the  drain  channels  covered  with  concrete 
;lab3.  Four  lift  gates  were  placed  across  the  tank  on 
ach  channel,  making  12  in  all  for  each  tank.  The  idea 
vas  to  raise  by  a  chain  that  gate  serving  the  part  of 
he  tank  from  which  it  was  desired  to  draw  the  sludge, 
^fter  the  tanks  were  full  and  in  operation  unfortu- 
lately  the  gates  could  not  be  lifted  by  leas  than  two 
nen  and,  when  once  raised,  it  is  doubtful  whether  they 
closed  again. 

In  1914  the  scum  had  started  to  form  from  2  to  2i  ft. 
n  thickness  and  a  hose  was  played  upon  the  surface  to 
ireak  it  up.  This  was  unsuccessful  as  the  area  was  so 
arge  that  the  force  of  the  water  was  spent  by  the  time 
It  reached  the  center  of  the  tanks.  Sludge  was  continu- 
ing to  form  at  an  increasing  rate  and  weather  condi- 


tions prevented  rapid  drying  on  the  limited  sand  bed 
area,  so  that  when  the  new  circular  tanks  and  sand 
beds  were  completed  in  1915  they  were  immediately 
pressed  into  service.  In  spite  of  this  the  sludge  con- 
tinued to  accumulate  and  by  the  latter  part  of  1916  there 
was  again  need  of  more  storage  capacity.  This  seemed 
preferable  to  more  sand  bed  area  since  the  weather  con- 
ditions regulate  to  a  great  extent  the  rate  at  which  the 
beds  can  be  cleaned  and  because  the  area  then  in  use 
was  about  sufficient  for  the  available  laboring  force 
even  when  the  sludge  was  drying  satisfactorily.  Table 
II  gives  an  idea  of  the  sludge  situation  as  it  shows  the 
total  sewage  flow  for  each  year,  the  digested  sludge 
produced  and  disposed  of  and  the  quantity  in  the  tanks 
at  the  end  of  each  year.  The  column  of  sludge  disposed 
of  gives  the  total,  which  includes  that  placed  on  sand 
beds,  sold  to  farmers  and  placed  on  other  areas. 


TABLE  II.    DIGESTED  SLUDGE  PRODUCTION  AND  DISPOSAL  AT 

BALTIMORE 

SEWAGE-WOKKS 

Sewage 
Flow. 

Cubic  Yards 

:  of  90  per  Cer 

it  Moisture  Digested  Sludge 

Produced 

Pro- 

M.  G. 

per  M,  G. 

duncd 

Dit  posed 

In  Tanks 

per 

(Based  on 

per 

of  per 

at  End  of 

Year 

Year 

Soundings) 

Year 

Year 

Year 

1912 

4.320  85 

1    52 

6.568 

No  record 

No  record 

1915 

6  597   48 

1   72 

11.348 

No  record 

1914 

8,372  09 

3  85 

32,233 

24.981 

15.168 

1915 

11,607   41 

4  05 

47  010 

49,856 

12,322 

1916 

14,374  00 

3  69 

53,040 

45,760 

19.602 

1917 

16,199  83 

3   15 

51.029 

29,616 

41.015 

1918 

19,284   78 

3  32 

64.025 

39,103 

65.937 

1919 

20,096   08 

2  98 

59  886 

65,617 

60,206 

1920 

19,074,23 

3.00 

57,223 

57,214 

60,215 

More  sludge  was  produced  during  the  years  1916  to 
1918  than  was  disposed  of,  and  in  consequence  the 
quantity  remaining  in  the  tanks  at  the  end  of  each 
year  grew  larger.  The  ultimate  result  has  been  a 
gradual  change  in  the  moisture  content  of  the  sludge. 
As  previously  stated,  at  first  well-digested  .sludge  was 
sufficiently  watery  to  run  freely  from  the  tanks,  while 
the  scum  formation  varied  from  a  few  inches  to  ap- 
proximately 2  ft.  By  1914  the  scum  had  reached  2  to 
2i  ft.  in  thickness  but  it  was  still  possible  to  remove 
well-digested  sludge  without  the  addition  of  water.  By 
1917  the  surface  scum,  1\  ft.  thick,  had  dried  to  a 
moisture  content  of  69.9  per  cent,  with  the  next  2,^  ft. 
below  containing  75.9  per  cent  water  and  the  remain- 
ing depth  sufficiently  watery  to  run.  However,  tke  best 
digested  sludge  seemed  to  be  in  these  top  4  ft.,  so  that  in 
order  to  place  the  best  digested  sludge  upon  the  sand 
beds  a  2-in.  hose  working  under  a  128-ft.  head  was 
used  to  break  the  surface  up  and  mix  it  with  the  more 
liquid  sludge.  This  gradual  loss  of  water  continued 
until  the  worst  conditions  for  the  large  square  diges- 
tion tanks  was  reached  in  October,  1918,  whereas  the 
circular  tanks  present  their  most  difficult  operation  con- 
ditions at  the  present  time.  In  fact  the  scum  in  some 
of  the  circular  tanks  is  as  much  as  11  ft.  thick.  In 
October,  1918,  soundings  and  analyses  showed  the  mois- 
ture content  of  the  top  2  ft.  of  the  square  digestion  tanks 
to  be  62.4  per  cent,  while  the  balance  of  the  depth,  or 
Hi  ft.,  except  for  small  pockets  of  water,  contained  78 
per  cent  of  water. 
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To  relieve  these  conditions  various  available  areas 
have  been  utilized  by  filling  with  sludge  cut  up  with 
water.  It  was  felt  that  more  rapid  progress  could  be 
made  by  removing  the  sludge  without  the  addition  of 
water.  With  this  end  in  view  a  paddle  conveyor,  elec- 
trically driven,  was  put  in  service  in  April,  1918.  For 
part  of  the  time  this  removed  the  heavy  sludge  to  the 
area  adjacent  to  the  square  digestion  tanks,  from  which 
place  it  was  hauled  away  by  the  farmers,  and  for  the 
balance  of  the  time  placed  it  directly  into  cars  for  haul- 
ing to  the  rotary  drier  plant. 

In  1919  more  sludge  was  disposed  of  than  produced 
when  the  area  between  the  filter  beds  and  hydrolytic 
tanks  was  filled,  thereby  not  only  helping  the  sludge 
situation  but  improving  the  appearance  of  the  grounds. 
The  eflFect  of  this  was  noted  in  the  soundings  and 
analyses  made  in  the  large  digestion  tanks  in  October, 
1919,  when  the  scum  moisture  had  increased  from  62.4 
to  69.8  per  cent  and  the  sludge  beneath  had  increased 
from  78  to  79.9  per  cent.  During  1920,  when  the  same 
amount  of  sludge  was  disposed  of  as  produced,  the 
moisture  content  of  the  scum  and  of  the  sludge  beneath 
was  further  increased,  so  that  on  Oct.  1,  1920,  the  fig- 
ures were  72.4  and  81.4  per  cent  respectively. 

Since  early  in  1918  one  of  the  most  annoying  fea- 
tures of  the  digestion  tank  operation  has  been  the 
appearance  of  undigested  sludge  at  the  outlet  end  of 
the  tanks.  This  has  been  accounted  for  by  the  fact 
that  the  raw  sludge,  as  pumped  into  the  digestion  tanks 
at  one  side,  found  its  way  under  the  scum  or  through 
the  heavy  sludge,  much  as  water  does  through  a  clay 
bank.  However,  the  well-digested  scum,  when  broken 
up  and  mi.xed  with  undigested  sludge,  has  enabled  the 
placing  of  at  least  partly  digested  material  upon  the 
sand  beds  at  all  times.  For  this  purpose  a  SJ-in.  fire- 
hose has  been  substituted  for  the  former  2-in.  one 
and  is  proving  very  satisfactory. 

The  operating  force  feels  that  when  the  excess  sludge 
has  been  disposed  of  and  sufficient  storage  capacity  and 
sand  beds  have  been  provided  for  the  current  accumu- 
lation, so  that  the  tanks  can  be  kept  with  a  scum  not 
more  than  2  ft.  thick  and  the  sludge  with  not  less  than 
89  per  cent  water,  the  results  will  be  very  satisfactory, 
because  past  experience  has  shown  that  sludge  digests 
well  in  the  separate  tanks. 

One  of  the  interesting  features  of  the  well-digested 
sludge  is  that  it  now  contains  57  per  cent  volatile  mat- 
ter as  compared  to  44.2  per  cent  in  1914,  when  the  tanks 
were  operating  normally  and  well.  This  change  is 
probably  due  in  part  to  the  fact  that  ir.  the  early  days 
of  operation  considerable  mineral  matter  entered  the 
sewers,  due  to  the  construction  work  then  in  progress. 

The  sludge  as  produced  at  this  plant  must  be  con- 
sidered under  four  headings;  namely,  raw,  separate 
digestion   tank,   Imhoff  tank,   and   final   settling   basin 


AVERAGE  ANALYSES  OF  SLUDGE  FROM  DIFFERENT 
TANKS  AT  BALTIMORE 

. Per  Cent  of  Drj'  Ucaidue  . 

Total 


i'hov 


.-Wet  Sludue— 
Per        Specific 


(irav-      Vola- 
tile 


Ni- 


pho 
Acid     Potash 


Fat! 
4  02 


2  45 

2  75 
2  64 
3.19 


PjOi 
0  52 


KjO 


Water 
Digestion  tank  sludge.  91  86       I  021       66  21 
Imhon  tank  »ludKC.  .  .    92  38        1.017       62  74 

Rawsludge*.    .:    ...    79    16        73  84       9  00 

ScttUng  basin  sludge..   92.37       57.98       .... 

*  Analysis  a»  »luHgc  exi.iti  in  tankn  before  the  addition  of  water  for  cleaning. 
As  the  raw  sludge  i<  heing  p\imped  into  tlie  digestion  tank«  the  moisture  content 
is  91.56  per  cent  mid  the  specific  giavity  1,020. 


sludge.  An  average  analysis  of  these  types  is  presented 
in  Table  III. 

Sand  Beds — The  sludge  is  run  onto  the  sand  beds  to  a 
depth  of  12  in.  and  when  well  digested  cracks  and  drys 
rapidly  in  the  summer,  provided  it  is  not  an  abnormally 
wet  season.  Ordinarily  the  beds  drain  well,  but  when 
one  works  to  the  contrary  either  of  two  methods  is  used 
to  relieve  the  water.  A  man  walks  through  the  bed 
stirring  up  the  entire  mass  or  a  small  pipe  is  inserted 
at  one  or  more  comers  of  the  bed  to  drain  the  water 
to  the  adjacent  area.  Then  when  the  bed  is  empty  the 
sand  is  loosened  by  raking. 

In  the  years  1915  to  1920  inclusive  91,369  cu.yd.  of 
dried  sludge  were  taken  from  the  beds  and  the  beds 
were  cleaned  and  refilled,  on  an  average  of  8!  times  a 
year.  Calculating  from  the  average  of  3,326  cu.yd.  per 
1,000,000  gal.  of  90  per  cent  digested  sludge  produced 
and  30,615  cu.yd.  of  90  per  cent  sludge  handled  on  the 
digestion-tanks  sand  beds  yearly  they  have  cared  for 
the  production  of  sludge  from  9,205,000,000  gal.  of 
sewage.  At  100  gal.  per  capita  daily,  which  is  approxi- 
mately our  average,  a  yearly  average  of  252,192  people 
have  been  served  by  5.06  acres  of  sand  bed  area  during 
this  five-year  period.  In  other  words,  each  person  has 
required  0.874  sq.ft.  of  sand  bed  area  per  year. 

Table  III  shows  that  the  sludge  from  the  digestion 
.anks  as  placed  on  the  sand  beds  contains  an  average 
of  91.86  per  cent  water.  The  range  of  moisture,  how- 
ever, is  from  86.6  to  96.4  per  cent.  That  run  from  the 
Imhoff  tanks  ranges  from  85.7  to  94.8  per  cent  mois- 
ture. When  removed  from  the  beds,  the  water  content 
of  the  sludge  ranges  from  48.6  to  78.3  per  cent,  with  an 
average  of  68.7  per  cent.  In  removing  the  sludge  it 
is  shoveled  into  cars  and  dumped  in  front  of  the  Heine- 
ken  Reduction  Co.'s  drying  plant.  From  the  beginning 
of  operation  to  April,  1916,  this  material  was  placed  in 
piles  for  future  use  in  leveling  off  the  grounds  or  for 
sale  to  the  farmers.  But  on  Feb.  1,  1916,  a  five-year 
contract  was  made  for  all  sand-bed  dried  sludge  so  that 
since  then  the  sludge  has  been  dumped  on  this  com 
pany's  storage  pile.  The  cars  were  formerly  filled  leve' 
full,  removed  from  the  beds  by  hand  and  then  drawr 
by  a  mule  to  the  dumping  ground.  The  first  part  ot 
this  year  a  22-hp.  power  gasoline  engine  was  purchase* 
for  hauling.  Now  the  cars  are  heaped  and  the  engin< 
hauls  them  directly  from  the  beds,  thereby  giving  i 
greater  daily  sludge  removal. 

Owing  to  the  adherence  of  sand  or  gravel  to  th( 
under  side  of  the  sludge  when  the  latter  is  being  re 
moved  the  4-in.  beds  need  a  renewal  of  the  sand  layer 
A  small  amount  of  sand  has  been  added  from  time  t( 
time,  but  it  is  fair  to  say  that  a  total  of  3  in.  has  beei 
lost  by  all  beds  since  1915.  The  adhesion  of  sand  or  grave 
to  the  sludge  is  a  matter  of  considerable  importance  a' 
the  Baltimore  sewage  works  because  the  sand  bed  driec 
sludge  is  sold  under  the  above-mentioned  five-year  con 
tract  on  the  basis  of  its  nitrogen  content.  If  the  sludg< 
after  passing  through  this  company's  rotary  drier  con 
tains  2  per  cent  nitrogen  as  equivalent  ammonia  on  thi 
10  per  cent  moisture  basis,  the  city  receives  81c.  pei 
ton,  weighed  with  the  water  content  ranging  from  K 
to  15  per  cent.  There  have  been  times  when  the  sludgi 
has  fallen  below  the  required  nitrogen  content,  the  rea 
son  for  which  can  be  readily  seen  when  it  is  realizec 
that  the  mineral  matter,  principally  sand,  has  run  a; 
high  as  39.6  per  cent.  To  overcome  this  difficulty  on« 
of  the  beds  was  partially  covered  with  a  slotted  woodei 
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jlatform.  This  has  been  in  service  since  1916  and  is 
till  in  good  condition.  It  accomplished  the  purpose  for 
I'hich  it  was  installed  and  the  sludge  disposed  of  upon 
t  has  acted  very  similar  to  that  placed  upon  the  sand 
irect.  The  present  contractor  for  the  sand-bed  dried 
ludge  does  not  seem  disposed  to  renew  his  contract  on 
he  basis  referred  to  above  because  he  claims  to  have 
)st  money  during  the  past  five  years.  Therefore  efforts 
re  now  being  made  to  form  a  new  contract. 

As  removed  from  the  beds  the  sludge  has  a  specific 
ravity  of  1.098  per  cent,  contains  70.67  per  cent  water, 
4.83  per  cent  volatile  matter,  and  2.264  per  cent  nitro- 
en  on  the  dry  basis,  whereas  if  analyzed  at  the  time 
f  removal,  avoiding  the  sand,  the  figures  are:  Specific 
ravity,  1.077  per  cent;  water,  70.42;  volatile  matter, 
1.76;  nitrogen,  2.596  per  cent  on  the  dry  basis. 

Although  the  drying  plant  is  not  a  part  of  the  sewage- 
orks  proper  regular  analyses  have  been  made  of  the 
loisture  and  nitrogen  content  of  the  sludge  after  dry- 
ig.  In  brief,  the  process  of  drying  is  to  feed  the  wet 
udge  into  that  end  of  the  rotary  drier  at  which  the 
,  irnace  is  located.  The  heated  air  and  sludge  pass 
irough  the  drier  together  and  discharge  into  a  dust  box. 
I  rem  here  the  sludge  passes  to  an  elevated  revolving 
;reen  which  removes  match  sticks,  corks,  etc.,  and 
•om  here  down  through  a  chute,  at  the  end  of  which  it 
.  bagged.  An  average  of  all  the  analyses  made  upon 
lis  material  from  April,  1916,  when  the  contract 
arted,  to  Dec.  31,  1920,  is  water  1.5.81  per  cent  and 
itrogen  on  the  dry  basis  1.862  per  cent.  It  is  of 
iterest  to  know  whether  there  is  any  appreciable  loss 
I  nitrogen  in  passing  through  the  drier.  For  this  pur- 
3se  a  run  was  made  in  1916  with  the  following  result: 
efore  passing  through  drier  72.50  per  cent  water  and 
111  per  cent  nitrogen  on  dry  basis;  after  passing 
irough  drier  18.89  per  cent  water  and  2.075  per  cent 
itrogen  on  dry  basis. 

Costs  and  Revenue — Excluding  the  cost  of  grounds, 
)nsulting  engineers'  charges  and  a  proportion  of  the 
lief  engineer's  salary,  the  total  construction  cost  of 
16  Baltimore  sewage  works  was  $2,500,000,  in  round 
umbers.  This  does  not  include  the  cost  of  the  altera- 
ons  now  being  made  to  the  Imhoff  tanks. 

The  actual  expenditures  for  maintenance  and  opera- 
on,  exclusive  of  interest  on  investment  and  deprecia- 
on,  have  shown  a  gradual  decrease  in  the  unit  cost  of 
reatment  for  each  year  from  1912  to  1017.  In  the 
itter  year,  due  to  increased  costs  of  material  and  labor, 
lis  price  rose.  Table  IV  and  Fig.  3  show  the  average 
nd  maximum  daily  rate  of  flow  for  each  year  as  well 
s  the  cost  per  million  gallons  for  treatment.  No  maxi- 
lum  daily  rates  are  available  previous  to  1914  and  it 
light  be  said  that  the  absolute  maximum  treated  has 
een  106,090,000  gallons. 

The  Imhoff  tanks  began  operating  in  August,  1915, 
nd  continued  until  June,  1917.  They  were  idle,  as  pre- 
iously  stated,  until  May,  1919,  when  two  were  re- 
tarted  experimentally.  These  two  have  been  operat- 
ng  since  and  in  addition  16  others  were  added  during 
020. 

The  comparative  cost  of  treating  sewage  in  the  Im- 
i-^ff  and  in  the  hydrolj-tic  tanks  with  sludge  digestion 
n  separate  tanks  is  shown  by  Table  V. 

The  large  sum  of  $5,403  for  the  Imhoff  tanks  in 
919  is  attributed  to  the  fact  that  but  two  tanks  were 
n  operation  and,  being  run  experimentally,  had  more 
ime  applied  to  them  per  unit  volume  of  sewage  treated 


than  would  be  the  case  under  normal  conditions.  The 
additional  increase  for  1920  is  caused  by  the  increases 
given  the  laborers,  to  falling  off  in  total  flow  and  the 
necessity  of  disposing  of  a  good  proportion  of  the  sludge 
both  in  the  tanks  and  on  the  sand  beds  which  had  re- 
sulted from  the  period  of  operation  in  1916  and  1917. 


TABLE  IV.     MILLIONS  ( 

3F  GALLONS  OF  BALTIMORE  SEWAGE 

TREATED  DAILY  AND  COST  PER  MILLION 

GALLONS 

Averagp 

Average 

Cost  of  Treatment 

n.Hily 

Maximum 

per 

Year                               Rate 

Daily   Rate 

Million  Gallons 

1912                               II   80 

$4  860 

1913                               18   10 

4  800 

1914                               22  94 

3296 

4  500 

1915                               31   80 

42  90 

3  450 

1916                               39.27 

52   10 

2  594 

1917                               44  38 

59   15 

2.882 

1918                               52  84 

68  48 

2  862 

1919                               55  06 

71   83 

3  389 

1920                             52   12* 

69.97 

3.902** 

*  The  falling  off  in  flow  is  di 

le  to  the  decrease  in  water  coi 

isumption   brought 

about  by  a  campaign  for  conser 

■vation  b 

ecause  of  the  danger  i 

r>f  a  water  shortage. 

**  The  increase  in  co^t  is  di 

le  to  the 

:  increase  in  labor  co 

*ts  and  decrease  in 

sewage  flow. 

TAHLE  V.    COST  PER  MILLKi.V 

OALLGNS  OF  TWO  METHODS  OF 

TANK  TRE.\TMENT  .\T   BALTIMORE 

Hydr 

olytic  and  Separate 

Year                                           Ira 

ihoff  Tanks                        Sludg 

e  Digestion  Tanks 

1916 

$3  630 

$2  439 

1917 

3.933 

2  84! 

1918                           Imiioff  Tanks  Not  in 

Operation 

1919 

5  403 

3.337 

1920 

6.897 

3.738 

TABLE  VI.    REVENUE  FROM  SEWAGE  SLUDGE  AT  BALTIMORE 

From  Drying  Plant 

Year                         From  Farmers 

(By  Contract) 

Total 

1914                             $1  931   33 

$1  931   33 

1915                                2  242  75 

2  242  75 

1916                                1,098   15 

$Y,59i.79 

2,689  94 

1917                                   346.40 

28  07 

374  47 

1918                                   344  80 

2,322.51 

2,667  31 

1919                                   309  00 

1  557.61 

1  866   61 

1920                                   233  00 

1  275.07 

1.508  07 

The  cost  per  cubic  yard  of  sludge  removed  from  the 
sand  beds  with  an  average  haul  of  1,000  ft.  was 
$0,292  in  1915,  $0,292  in  1916,  $0,374  in  1917,  $0,382  in 
1918,  $0,454  in  1919,  and  $0,442  in  1920.  In  1919,  with 
the  electrically-driven  conveyor  loading  the  cars  at  the 
digestion  tanks  and  conveying  the  sludge  direct  to  the 
dump,  with  a  haul  of  2,400  ft.,  the  cost  was  $0,643  per 
cubic  yard. 

There  has  always  been  a  small  revenue  from  rentals 
of  land  and  buildings,  which  will  average  approximately 
.■iiOOO  yearly. 

Since  1914  the  bar  screenings  and  sludge  have  been 
sold.  The  sludge  has  been  sold  both  wet  and  dry;  that 
is,  in  the  same  condition  as  when  placed  on  the  sand 
beds  and  as  taken  from  storage  piles  after  being  re- 
moved from  these  beds.  The  price  has  been  25c.  per 
load,  except  for  a  short  interval,  when  it  sold  for  35c. 
This  price  was  again  reduced  to  25c.  per  load  after  a 
falling  off  in  sales  proved  that  the  farmers  were  un- 
willing to  pay  the  lOc.  increase.  The  wet  sludge  was 
removed  in  tank  wagons  holding  approximately  250  gal., 
whereas  the  dried  material  has  been  sold  by  the  load, 
one  to  two  tons  constituting  a  load. 

In  1916  the  sale  of  sludge  to  farmers  was  curtailed 
because  the  contract  for  sand-bed  dried  sludge  began 
in  the  spring  of  this  year.  In  1917  it  was  still  further 
curtailed  by  stopping  the  sale  of  wet  sludge  to  those 
farmers  who  hauled  over  the  main  roads.  Table  VI 
shows  revenue  from  the  sale  of  sludge  to  the  farmers 
;ind  under  contract. 

In  1917  the  revenue  dropped  exceptionally  low,  due  to 
the  fact  that  the  drying  plant  burned  down  and  prac- 
tically all  of  the  sludge  which  was  dried  ran  below  the 
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Months  OT 

January !44 

February., . .  164 

March 168 

April 182 

May 183 

June t81 

July 158 

August 223 

September...  220 

October 148 

November.. .  168 

December...  188 


iS 


380.000 
850.000 
550,000 
900.000 
1.400,000 
.800,000 
[,200,000 
!,600,000 
t,  1 00,000 
!,  100,000 
1.200,000 
460,000 


TABLE  VIII.    EFFLUENT  FROM  HYDROLYTIC  TANKS 


January 80 

February 83 

March 67 

April 69 

May 59 

June 109 

July 107 

August 104 

September...  63 

October 70 

November.. .  69 

December. . .  65 


210.000 

190,000 

210,000 

350,000 

750,000 

1. 100.000 

1.300.000 

1.000.000 

1,700,000 

2,000,000 

600,000 

390,000 


January 

February 

March 

April 

May 

June 

July 

August 

September...    . 

October 

November...    . 
December. . .    . 


TABLE  IX.    EFFLUENT  FROM  I.MHOFF  T.^'KS 

31  105  320.000 

36  115  330.000 

26  134  150,000 

23  144  750.000 

25  146  ...             ..  I. 100.000 

25  159  800,000 


To  acquire  some  knowledge  of  the  performance  of  the 

TABLE  VII  TO  XI.  AVER.4GE  MONTHLY  ANALYSES  OF  B.\LTiMORE  pj^nt   during   the  vaHous   seasoHs   the    average   of   all 

SEWAGE  BEFORE.  DURING  AND  AFTER  TRE.\TMENT.  ,,        ,           .,           ,._            ,                 ..         jr               irii.->     iu             , 

JANUARY.  1912.  TO  DECEMBER.  1920,  INCLUSIVE  results   for   the   different   months   from    1912    through 

VII    R\w  SEw.\GE  1920   inclusive  have  been  compiled  and  are  presented 

Chemical  Determinations  p.p.M.              Bacteria  per  c.c.  herewith  in  Tables  VII  to  XI.    The  yearly  averages  are 

given  in  Tables  XII  to  XV.     Table  XVI  presents  the 

2^1                   s  plant  efficiency  by  showing  the  per  cent   reduction  in 

"           ^       "sj                   S^          ~                 I  solids,  bacteria,  and  deoxygenating  powers  between  the 

.§           »        is          s         So           s                 S  raw   sewage  and  final  effluent   and   by   presenting   the 

3  nitrates  and  relative  stability  of  the  final  effluent,  the 

■<  raw  sewage  being  practically  devoid  of  oxygen  in  any 

41.500  f 

47.000  lorm. 

"■52H  The  final  effluent  of  the  plant  during  1919  contained 

66.000 

190.000  2.50  p. p.m.  dissolved  oygen  and  had  an  oxygen  consum- 

27o!ooo  ing  value  of  25.3  p. p.m.  by  the  permanganate  method 

"olooo  with  a  30-minute  digestion  period.     During  1916  the 

22o'ooo  *°*^^  solids  were  616  p.p.m.   and  the  suspended  solids 

72,000  47  p.p.m. 

""Samples  of  the  river  water  are  taken  at  fairly  regular 

29000  periods  from  April  to  December  of  each  year.     There  i 

48000  ^^^   eleven    stations,   one    approximately    one-half    mile 

ioo!ooo  up  stream  from  the  discharge  pipe,  another  at  the  mouth  I 

no;ooo  of  the  discharge  pipe,  and  the  others  down  stream  with  j 

noooo  ^  maximum  distance  of  9i  miles  below  the  outlet.     The  j 

'w'ooo  Clearest  oyster  beds  are  14  miles  below  the  discharge.  I 

45!ooo  At  all  times  since  the  plant  operation  began  there  has 

been  a  plentiful  supply  of  oxygen  at  each  station. 

^J°°°  This  summary  would  not  be  complete  without  some 

5L000  mention  being  made  of  the  two  most  important  experi- 

2io;ooo  ments  conducted  at  the  disposal  plant  since  its  opera- 

'^°°°''  tion  began,  on  activated  sludge  and  grease   recovery. 
Activated  Sludge — Under  an  agreement  between  the 

Sewerage  Commission  of  Baltimore  and  the  U.  S.  Public 

'.'.'.'■'■'■  Health  Service  to  work  jointly  on  the  activated-sludge 
process  a  series  of  laboratory  experiments  was  started 

9;90o  early  in  March,  1915,  and  continued  until  August  of  the 

I'^gJ  same  year.  There  were  six  experiments  conducted  simul- 

i8!5oo  taneously,  five  of  which  were  with  the  air  drawn  through 

3:!ooo  the  bottle  by  means  of  an  aspirator,  while  in  the  sixth 

75!ooo  the  aerating  was  done  by  means  of  a  propeller  inclosed  in 

f^goo  ^  tube.    The  continuous  operation  of  the  latter  experi- 

14.000  ment  was  broken  up  so  often  that  reliable  results  were 
not  obtained.    The  other  five,  run  under  different  con- 

sjoo  ditions,  indicated  that  the  activated-sludge  process  con- 

jIjoo  ducted  under  the  fill-and-draw  method  was  applicable  to 

\im  Baltimore   sewage;    that   it   was   possible   to   generate 

32'.oco  sludge  more  quickly  with  mixtures  containing  final  set- 

29,000  .,.           ,         .          ,      ,         \,                 ..,,                                           , 

68,000  tling  basin  sludge  than  with  raw  sewage  alone  or  raw 

fsiooo  sewage  plus  raw  sewage  sludge,  and  that  the  absence 

15,000  of  ijgj,|.  jjjjj  ^Q  noticeable  effect  upon  the  activated- 

^                                        ~^=--  .sludge  organisms. 

required  2  per  cent  equivalent  ammonia  content  on  ac-  The  large-scale  experiment  in  one  of  the  Imhoflf  tanks, 

count  of  the  adhesion  of  sand  and  gravel  in  removing  altered  for  the  purpose,  was  begun  in  the  early  part  of 

the  sludge  from  the  sand  beds.     Of  the  total  output  of  1915.     The   intention   was   to   gain   information   as  to 

this   drying  plant   approximately   two-thirds   has  con-  the  applicability  and  costs  of  the  continuous-flow  proc- 

tained  the  required  amount  of  nitrogen  and  has  there-  ess.     Although  it  was  possible  to  get  very  well  "acti- 

fore  been  paid  for.  vated"  sludge  with  a  sludge  i-atio  as  high  as  30  per 

Plant  Performance — Practically  no  mention  has  been  cent,  a  short  time  after  a  continuous  flow  of  raw  sewage 

made  thus  far  of  the  analytical  results  of  the  sewage  was  allowed  to  pass  through  the  tank  the  sludge  lost 

at   its   different   stages   of   transit   through   the   plant,  its  oxidizing  power.     A  number  of  changes  were  made 

While  the  routine  analyses  do  not  include  total  solids,  because  of  mechanical  difflculties  and  clogging  of  the 

chlorine,  alkalinity  and  fats,  an  average  for  these  is  air  distributors.    Finally,  the  best  results  were  obtained 

773,  161,  153  and  81.7  p.p.m.  respectively.     The  figure  by  the  use  of  the  filtros  disk  grid.    Unfortunately  a  fire 

for  total  solids  was  obtained  in  1916,  at  which  time  the  destroyed  the  air  compressor  house  on   Feb.   15,  1916, 

suspended  solids  were  138  p.p.m.    A  24-hr.  run  in  Feb-  burning  practically  everything,  including  the  manometer 

ruary,   1920,  gave  an  average  of   17.8  p.p.m.  free  am-  for  measuring  the  volume  of  air  used.    After  this  build- 

monia.  ing  was  rebuilt  experiments  were  started  with  another 


TABLE  X.     EFFLUENT  FROM  FILTER  BEDS 


January* 60 

February,...  73 

March 63 

April 93 

n&y 67 

June 96 

July 65 

August 58 

September...  37 

October 48 

November. . .  59 

December.. .  96 


January 51 

February.. . .  32 

March 33 

Aoril 44 

May 53 

June 49 

July 39 

August 38 

September...  26 

October 28 

November.. .  39 

December. . .  40 


5  2 

5  4 

6  8 
8  0 

II  3 


53,000 
140,000 

49,000 
140,000 
260,000 
700,000 
440,000 
470,000 
650,000 
270,000 
140,030 

88,000 


TABLE  XI      FINAL  EFFLUENT 
23  28  5  4  85 

22  29  5  4  88 

20  28  6  8  93 


59,000 
79.000 
59.000 

iio.oor 

600.000 
900.000 
1.300,000 
900,000 
850,000 
600,000 
350,000 
200,000 
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PABLES  XU  TO  XV.    AVTERAGE  YEAHLY  ANALYSES  OF  BALTIMORE 

SEWAGE  BEFORE,  DCRIN'G  AND  AFTER  TREATMENT, 

1912  TO    1920,    INCLUSIVE 

TABLE  XII.    RAW  SEWAGE 

Chemical  Determinations,  P.P.M.  Bacteria  per  C.C' 


•  Gelatin  count  at  20°  C. 


TABLE  XIV.    EFFLUENT  FROM  FILTER  BEDS 

.22  8  3 

.56  30  8  2 

.60  41  7.2 

.      89  68              37  6  2 

.    ...  48              33  4  4 

.    ...  49              38  7  4 


TABLE  XY    FINAL  EFFLUENT 


7.4 
7.6 
6  7 
6.5 


1.900,000 

56,000 

1,700,000 

360,000 

2.300,000 

150.000 

1,100,000 

160.000 

1.100,000 

89,000 

950,000 

59,000 

800.000 

40,500 

1,400,000 

160.000 

2,200,000 

320,000 

D  IMHOFF  TANKS 

1  300,000 

310,000 

3.300,000 

230,000 

1,100,000 

210,000 

800.000 

94,000 

*550,000 

•100,000 

850,000 

70,000 

850.000 

63,000 

700.000 

66,000 

650,000 

93,000 

R  BEDS 

180,000 

36,500 

470.000 

35,000 

250.000 

31,000 

290,000 

12,000 

200.000 

12,000 

160,000 

7,700 

190.000 

9.300 

150,000 

13,000 

2,400 

260,000 

16,000 

700,000 

24,000 

750,000 

25,000 

750,000 

11,500 

330.000 

11,500 

500.000 

8,500 

250,000 

13,500 

230,000 

19,000 

\BLE  XVI.    A^'ERAGE  YEARLY  EFFICIENCY  RESULTS  BALTIMORE 

SEWAGE-WORKS.  1912  TO  1920  EXPE5SSED  AS  PERCENTAGES 

FROM  ROW  SEWAGE  TO  ITRJAL  EFFLUENT 


Percentage  Reduction 

— Inc 

rease  m  — ^ 

Sus- 

ical 

Acid 

Relative 

pended 

Settling 

Oxygen 

Forming 

Nitrates 

Stability 

ear 

SoUds 

Solidb 

Demand 

Bacteria 

p.p.m. 

Per  Cent 

75  5 

95  8 

7  5 

98 

82  3 

88  9 

95  6 

7  9 

99 

69  0 

80  0 

84  2 

6  9 

92 

83  2 

84  7 

81   4 

84  4 

5  5 

94 

65  9 

69.6 

75  3 

87   1 

4    1 

92 

83  9 

61   4 

68  9 

80  6 

7  4 

92 

84  7 

50  4 

61    2 

79  0 

7  6 

95 

61   J 

64  3 

81    2 

91   6 

6  7 

92 

120 

76  2 

85   1 

85  5 

94    1 

6  5 

90 

vcrages 

75  8 

69.3 

77  8 

88  0 

6  7 

S4 

.Note: 

Raw  sewage  practically  devoid  of 

sxygen  in  any 

form. 

/pe  of  blower.  This  blower  did  not  perform  satis- 
actorily  and  in  consequence  the  laboratory  analyses 
•ere  discontinued  on  May  19,  1916.  Efforts  to  adjust 
ne  blower  difficulties  continued  until  the  fall  of  1916, 
■hen  the  experiment  was  stopped.  There  is  no  account 
f  the  exact  reason  for  discontinuing  the  activated- 
ludge  experiments,  but  the  most  reliable  information 
i  to  the  effect  that  the  lack  of  funds  was  the  cause, 
lore  extensive  data  on  the  Baltimore  experiments  can 
e  found  in  Engineering  Record,  April  24,  1915,  p.  521, 
nd  July  3,  1915,  p.  23 ;  Engineering  News,  July  22,  1915, 
•  164,  April  27,  1916,  p.  798,  and  July  20,  1916,  p.  106, 
nd  in  the  Municipal  Journal  and  Engineer,  Oct.  19, 
916. 


Grease  iJecoveri/— Beginning  in  June  1915,  and  con- 
tinuing approximately  five  months,  an  investigation  was 
conducted  at  the  Baltimore  sewage-works  by  G.  J. 
Requardt,  formerly  acting  division  engineer,  and  Arthur 
B.  Merrill,  formerly  chemist-bacteriologist,  to  determine 
the  feasibility  of  extracting  fats  and  grease  from  the 
city  sewage. 

The  large-scale  experiment  consisted  of  pumping  the 
sewage  continuously  from  the  outfall  sewer  into  a 
cylindrical  tank  of  428  gal.  capacity  at  the  rate  approxi- 
mating a  5-hr.  detention  period.  Enough  sulphuric  acid 
was  constantly  added  to  the  inflowing  sewage  so  that 
the  effluent  was  always  acid.  A  number  of  small-scale 
experiments,  somewhat  similar  to  the  tank  experiment, 
were  conducted  in  the  laboratory.  In  the  latter  enough 
sulphuric  acid  was  added  to  the  sewage  so  that  it  re- 
mained acid  after  3  hr.  settling. 

The  results  of  these  experiments  show  that  the  value 
of  30.9  grams  per  capita  is  reliable  for  the  total  amount 
of  grease  in  Baltimore  sewage,  that  the  sludge  accu- 
mulated in  the  large  tank  experiment  contained  on  the 
dry  basis  27.5  per  cent  of  grease,  of  which  86.34  per 
cent  was  saponifiable  and  13.66  per  cent  unsaponifiable. 
The  sludge  obtained  had  a  very  objectionable  odor,  con- 
tained 93.9  per  cent  water,  and  dried  on  the  sand  bed 
much  less  readily  than  good  non-acidified  sludge.  Even 
after  48  days  drying  it  retained  66.8  per  cent  moisture. 

Grease  Recovery 

At  the  conclusion  of  this  work  correspondence  with 
six  different  manufacturers  revealed  the  fact  that  only 
one  would  consider  the  use  of  the  grease  produced,  and 
his  requirements  as  to  purity  and  per  cent  of  water 
made  the  cost  prohibitive. 

The  mechanical  recovery  of  the  floating  grease  by 
skimming  and  then  applying  heat  and  straining  pro- 
duced a  substance  with  a  distinct  sewage  odor  and  with 
such  an  amount  of  water  that  it  was  practically  impos- 
sible to  find  a  market  for  it.  For  this  reason  nothing 
further  has  been  done  along  these  lines. 

When  the  work  of  The  Sewerage  Commission  ended  in 
the  early  part  of  1916  the  sewage-works  was  put  under 
the  supervision  of  the  Highways  Engineer's  Depart- 
ment, of  which  A.  E.  Christhilf  is  the  present  head, 
with  Milton  J.  Ruark  In  direct  charge  of  the  sewer 
division,  and  J.  J.  Holden  superintendent  of  the  plant. 


Drainage  Work  in  the  Florida  Everglades 

Construction  of  lateral  ditches  as  well  as  of  main 
canals  by  the  Everglades  Drainage  District  is  probable, 
according  to  a  paper  read  before  the  Florida  Engineer- 
ing Society  by  the  chief  engineer  of  the  district,  F.  C. 
Elliot,  Tallahassee,  Fla.  An  extract  from  that  paper  is 
given  below: 

The  main  drainage  canals  extendinp  through  the  Ever- 
glades, with  their  main  controlling  works,  together  with  the 
control  of  Lake  Okeechobee,  constitute  the  work  in  general 
being  provided  by  the  Everglades  Drainage  District. 
Lateral  ditches  comprising  the  secondary  system  are  left 
to  each  particular  locality  to  construct  at  the  time  and  in 
the  manner  convenient  to  such  locality.  But  conditions 
appear  to  be  developing  which  may  make  advisable  the 
carrying  out  of  the  secondary  system  also  by  the  District, 
for  the  purpose  of  insuring  a  properly  co-ordinated  system 
of  both  main  and  lateral  canals  for  effective  and  satisfac- 
tory drainage.  The  reason  for  this  is  a  very  general  lack 
of  knowledge  on  the  part  of  landowners  as  to  the  necessity 
of  any  sort  of  lateral  or  farm  ditch  system  for  securing 
local  drainage  and  for  supplementing  the  main  canal  system. 
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New  Philadelphia  Asphalt  Plant  Has 
4,000-Sq.Yd.  Daily  Capacity 

City-Owned  Installation  One  of  Largest  in  Country 
"  — 3Iodern  Mechanical  Devices  a  Feature 
By  H.  T.  Macfarland 

With   Barber   Asphalt   Paving   Co.,   Philadelphia 

ASSUMPTION  of  responsibility  by  the  city  of  Phil- 
,  adelphia,  Pa.,  for  the  maintenance  of  621  miles  of 
sheet  asphalt  pavement  and  the  115.3  miles  of  bitumi- 
nous countr\'  road,  coming  shortly  after  the  highway 
bureau  of  the  department  of  public  works  had  taken  over 
the  cleaning  of  streets  and  collection  of  refuse  in  several 
selected  trial  districts,  has  resulted  in  the  construction 
of  a  municipally-owned  asphr.lt  plant,  completed  last 
March.  Asphalt  pavements  in  Philadelphia  represent 
more  than  50  per  cent  of  the  total  improved  thorough- 
fares. The  new  plant,  which  will  be  used,  at  least  for 
the  present,  exclusively  on  repair  work,  has  a  rated 
daily  capacity  of  3,700  sq.yd.  of  finished  sheet  asphalt 


DUl'UC.VTE   I.\ST.\.LLAT:0.N"   .VLI^OWy   Sl.MLLTA.NKOl  .S 
LOADING  OF  TWO  TRUCKS 

topping,  but  will  produce  in  excess  of  4,000  sq.yd.  of 
this  material  per  day.  The  output  of  binder  and  of 
bituminous  concrete  will  run  50  per  cent  in  e.xcess  of  the 
rated  capacity  for  sheet  asphalt.  The  Philadelphia  plant 
is  one  of  the  largest  city-owned  installations  in  the 
United  States  and  in  point  of  mechanical  equipment  is 
the  most  modern. 

Decision  to  install  a  municipal  asphalt  mixing  plant 
was  made  by  city  officials  only  after  a  comprehensive 
view  of  the  street  repair  situation  in  Philadelphia,  and 
of  the  experiences  of  other  cities  which  have  their  own 
plants,  ileretofore  repair  work,  like  the  laying  of  new 
pavements  and  the  resurfacing  of  highways,  had  been 
done  under  the  contract  system.  The  operation  of  the 
municipal  plant  is  expected  to  result  in  substantial 
economies,  as  well  as  greater  mobility  of  the  repair 
forces. 

In  the  city  plant  are  embodied  the  latest  devices  for 
the  handling  of  crude  materials  and  the  efficient  and 
economical  production  of  asphalt  pavement  mixtures. 
The  plant  is  located  on  the  Delaware  River  at  Fairmount 
Ave.  Slips  on  each  side  of  the  narrow  strip  occupied  by 
the  plant  provide  adequate  space  for  four  or  more 
barges,  which  will  be  utilized  to  bring  sand  from  the 


New  Jersey  banks  and  stone  and  other  materials  wher 
v.ater  transportation  is  most  economical.  Spurs  froi 
the  Belt  Line  Railroad,  over  which  cars  of  all  lines  ar 
routed,  lead  into  the  plant,  so  that  asphalt  and  fuel  o 
can  be  pumped  directly  from  tank  cars  into  the  storag 
tanks  provided.  Lime.stone  dust  and  other  materials  als 
will  be  transported  by  rail  and  unloaded  directly  int 
storage  bins  or  rooms.  From  the  plant  trucks  can  I 
dispatched  to  all  parts  of  the  city  by  direct  routes. 

The  mixing  plant  proper,  supplied  by  the  Barbt  i 
Asphalt  Paving  Co.,  consists  of  two  1,850-yd.  Iroquoi 
straight-line  stationary  plants,  set  up  side  by  sidi 
Each  unit  can  be  operated  separately,  one,  for  instano 
turning  out  binder  and  the  other  sheet  aspha 
topping  or  asphaltic  concrete  mixture.  Each  hs 
its  own  operating  platform,  its  own  elevators  an 
discharging  points,  so  that  two  trucks  can  be  loade 
simultaneously.  Storage  tanks,  heating  kettles,  storag 
bins  and  all  other  units  are  grouped  near  the  mixin 
plant,  with  derricks  and  other  apparatus  convenient! 
located. 

Along  the  left  hand  slip  is  a  large  reservoir  bii 
capable  of  holding  two  barge-loads  of  sand.  Ti 
material  is  unloaded  by  an  electrically-driven  derrick 
equipped  with  a  IJ-yd.  bucket.  The  derrick  carries 
70-ft.  boom,  with  a  working  area  of  270  deg.  It  is  pn 
posed  to  bring  all  sand  to  the  plant  by  barges,  since  tl 
New  Jersey  banks  are  readily  accessible  to  water  tran 
portation.  Stone  and  dust  will  be  delivered  by  rail.  . 
second  derrick,  located  in  the  center  of  the  yard,  wi 
be  used  to  unload  cars  and  transfer  sand  from  tl 
reservoir  bin  to  the  storage  bins  in  the  rear  of  the  mb 
ing  plant.  When  operating  between  reservoir  and  stO' 
age  bin,  at  a  fixed  angle  of  45  deg.,  it  will  transfer 
bucket  of  sand  every  minute. 

The  battery  of  three  storage  bins,  or  operating  bin 
is  located  directly  in  back  of  the  mixing  plant.  Th 
center  bin  holds  75  cu.yd.  of  stone  and  each  of  the  tw  ' 
end  bins,  100  cu.yd.  of  sand.  All  three  bins  are  22  f 
in  height,  and  16  ft.  x  16  ft.  in  plan.  The  storage  bi 
walls  are  made  of  tongue  and  groove  2-in.  yellow  pin 
10  in.  wide.  The  inside  walls  of  the  reservoir  ar 
storage  bins  were  treated  with  a  special  creosote  paii 
by  the  penetration  method,  the  storge  bins  being  give 
four  coats. 

Limestone   dust   is   handled   in   bags.     The   plant 
equipped    with    dust    colleotors    to    reduce    the    du: 
nuisance.     Engineers  make  their  determination  befoi 
the  material  goes  into  the  dryer,  and  after  the  sand 
heated  the  dust  is  put  back. 

Oil  burners  are  used  for  heating  the  dryer,  but  ti 
system  is  a  duplex  one,  so  that  coal  can  be  burned  ; 
desired.  A  100-hp.  boiler  is  used  for  heating  steal 
coils  and  for  operating  the  oil  and  other  pumps.  It  i 
equipped  to  burn  oil. 

When  delivered  in  tank  cars,  the  asphalt  is  trans 
forred  by  pumping  to  four  storage  tanks  with  a  capacit 
of  10,000  gal.  each,  located  alongside  of  the  track: 
Asphalt  f lom  the  storage  tanks  is  pumped  to  the  heatin 
kettles.  The  storage  tanks  are  in  series,  and  one  o 
more  can  be  cut  out  when  necessary.  They  are  line 
with  coils,  the  lower  or  agitation  coils  being  11  ii 
Above  the  agitation  coils  are  two  horizontal  grids  an( 
vertically,  3  spiral  helixes.  In  the  storage  tanks  th 
asphalt  is  raised  to  a  temperature  of  250  deg.  F. 

Four  steam  heating  kettles  of  4,000-gal.  capacity  eacl 
are  employed  to  raise  the  asphalt  to  the  proper  tempera 
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are  before  it  is  lifted  to  the  mixer.  They  are  equipped 
,'ith  horizontal  steam  coils.  All  asphalt  lines  are  steam- 
acketed. 

The  two  mixing  plants  are  identical  in  construction. 
.11  units  of  each  plant  are  operated  by  one  shaft, 
utches  being  provided  for  engaging  the  different  units. 

125-hp.  motor,  current  for  which  is  furnished  by 
le  local  service  corporation,  operates  the  drive.  One 
Dtable  feature  of  the  plant  is  the  compact  arrangement 
ith  all  parts  on  a  single  frame  holding  shafts,  gears 
id  other  units  in  line.  The  plant  can  be  operated  with 
minimum  force,  due  to  the  convenient  arrangement  of 
vers  engaging  the  units  and  controlling  loading,  mi.x- 
g  and  discharging. 

The  cold  material  elevator  is  on  the  rear  of  each  unit, 
lerating  directly  between  plant  and  storage  bins, 
ach  line  of  elevator  buckets  can  handle  12  cu.ft.  of 
aterials  per  minute. 

The  heating  drums  in  the  two  units  are  20  ft.  long 
'  48  in.  in  diameter.  They  are  of  the  revolving  type 
id  made  of  heavy  steel  plate,  with  short  channel  flight 


PHILADELl'HIA  ASI'Il-VLT  I'LAXT,  SHOWING   LAYOUT 
PRIOR  TO  HOUSING  IN 

side  for  elevating  and  spilling  the  materials.  A  roller 
ain  drive  is  used.  An  air  exhaust  fan  produces  the 
:cessary  drum  stack  draft,  while  the  piping  carries  the 
ist  from  the  fan  to  the  collector  overhead.  Two  fuel- 
1  burners  are  used  under  each  drum. 
The  units  are  equipped  with  two-section  revolving 
reens  for  fine  and  coarse  material,  covered  with  steel 
)ods.  The  storage  bin,  of  steel  plates  with  two  com- 
irtments,  is  equipped  with  a  tailing  pipe  connected 
ith  the  screen  and  with  an  overflow  pipe  leading  to 
.ch  compartment.  There  are  separate  discharge  gates 
id  operating  levers  for  each  compartment. 
The  weighing  box,  located  within  easy  reach  of  the 
orator,  is  equipped  with  a  steel  gate  at  the  bottom  and 
)€rated  with  a  lever.  It  is  supported  by  an  automatic 
iree-beam  enclosed  platform  scale.  Beside  it  is  the 
•volving-type  asphalt  bucket,  suspended  on  a  two-beam 
ale. 

The  mixer  is  of  the  two-shaft  pug-mill  type  with  a 
ipacity  of  12  cu.ft.,  steam-jacketed  and  steam  dumping. 

is  equipped  with  universal  blades  suitable  for  any 
ixture.    A  roller  chain  furnishes  driving  power. 

Each  plant  is  equipped  with  a  steam-jacketed 
neumatic  asphalt  lift,  air  compressor,  air  receiver  tank 
nd  piping  for  lifting  the  asphalt  from  the  kettles  to 
le  weighing  bucket. 


Beneath  the  plant  is  a  small  room,  where  limestone 
dust  will  be  fed  into  the  elevator,  and  a  larger  dust 
storage  room.  The  plant  siding  runs  past  the  door  of 
this  room,  so  bags  can  be  unloaded  direct  from  cars. 

The  plant  housing,  erected  around  the  assembled 
plant,  is  of  corrugated  sheet  asbestos  with  steel  core. 
The  framing  is  of  steel. 

For  the  storage  of  fuel  oil,  a  tank  with  a  capacity  of 
15,000  gal.  has  been  installed  at  the  river  end  of  the 
yard.  The  oil  will  be  pumped  direct  from  cars  into  the 
tank,  which  is  surrounded  by  a  concrete  wall. 

Repair  Service 

Thirty  men  have  been  employed  in  the  crew  at  the 
new  plant.  "Jitney  gangs,"  or  small  groups  of  workers, 
who  will  be  dispatched  to  various  sections  of  the  city 
to  make  minor  repairs  as  soon  as  such  pavement  defects 
are  reported,  will  form  one  feature  of  the  service. 
Other  gangs  numbering  more  than  100  men  will  be 
scattered  over  the  city  and  assigned  particular  terri- 
tories to  keep  in  repair.  The  city  officials  hope  even- 
tually to  develop  the  service  to  a  point  where  each  gang 
will  be  held  strictly  responsible  for  prompt  repairs  and 
the  maintenance  of  every  asphalt  street  and  road  in 
first-class  condition. 

Motor  trucks  and  other  equipment  for  repair  work 
have  been  provided  by  the  city.  A  large  garage  is  to  be 
erected  on  a  city-owned  lot  directly  opposite  the  asphalt 
plant,  so  that  there  will  be  no  delay  in  repairing  or 
starting  out  the  trucks.  Delaware  Avenue,  with  a 
width  of  80  ft.,  offers  ample  facilities  for  the  parking 
and  turning  of  trucks. 

The  installation  of  the  city  asphalt  plant  marked  one 
of  the  constructive  works  of  his  administration,  Mayor 
J.  Hampton  Moore  declared  recently,  when  receiving 
the  plant  on  behalf  of  the  city.  The  completed  plant 
represents  an  expenditure  of  approximately  $110,000. 

The  plant  was  installed  under  the  supervision  of 
Frank  H.  Caven,  director  of  public  works,  and  Fred  C. 
Dunlap,  chief  of  the  bureau  of  highways.  The  latter 
official  played  an  important  part  in  working  out  the 
arrangement  of  the  units,  and  is  largely  responsible  for 
the  efficient  location  of  plant,  bins,  spurs  and  other 
equipment.  Fred  Roth  was  construction  engineer  in 
charge  of  installation. 


Control  of  British  Waterways 

London  Correspoyiili  nci 

Group  control  and  organization  of  the  inland  water- 
ways system  in  England  is  recommended  in  a  second  in- 
terim report  issued  by  the  Departmental  Committee  ai>- 
pointed  by  the  Minister  of  Transport  to  inquire  into  the 
development  of  the  canal  and  waterway  system  and 
occasioned  by  the  advancement  of  the  British  Railways 
Bill.  Group  organization  is  recommended  in  lieu  of  the 
program  dealing  with  the  whole  system  of  canals  com- 
prising what  is  known  as  "The  Cross,"  or  the  entire 
system  connecting  north  and  south,  and  east  and  west, 
proposed  by  the  Royal  Commission.  It  is  recommended 
that  the  groups  be  set  up  gradually,  and  as  a  start  it 
is  suggested  that  the  River  Trent  be  made  the  central 
route  of  the  first  group,  with  its  organizaion  to  be  un- 
dertaken without  delay.  It  is  intended  that  each  water- 
way group  shall  be  controlled  by  a  trust,  including  rep- 
resentatives of  the  various  parties  at  interest,  such  as 
traders  and  local  authorities,  and  the  state  should  state 
money  be  involved. 
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Boston  Engineers  Report  Against 
Licensing  Law 

AN  ADVERSE  REPORT  to  passage  of  the  engineers' 
.  registration  and  licensing  law,  still  pending  before 
the  Massachusetts  Legislature,  has  been  made  by  a 
joint  committee  of  engineering  societies  and  local  sec- 
tions, reporting  to  the  combined  membership.  The  bill 
had  previously  been  opposed  by  the  joint  committee  on 
licensing  and  the  recent  report  reviews  reasons  for  the 
conclusion  reached.  It  is  signed  by  twelve  of  the 
thirteen  members  of  the  committee. 

A  petition  was  filed  in  the  Legislature,  Jan.  4,  1921, 
by  the  Boston  Chapter  of  the  American  Association  of 
Engineers,  accompanied  by  a  bill  to  provide  tor  the 
registration  of  professional  engineers  and  land  sur- 
veyors. On  Jan.  7  the  joint  committee  on  licensing 
resolved  that  legislation  on  this  subject  by  the  present 
session  of  the  legislature  should  not  be  recommended, 
at  the  same  time  requesting  the  Boston  Chapter  of  the 
A.  A.  E.  to  withdraw  its  petition  for  legislation.  The 
joint  committee  now  reports  that  it  i«  opposed  to  the 
passage  of  the  proposed  law,  not  only  for  the  reason  that 
it  contains  "many  glaring  defects  and  inequalities," 
but  also  because  existing  laws,  as  in  the  case  of  building 
codes,  etc.,  appear  to  offer  adequate  protection  in  such 
cases.  There  would  also  be  a  tendency  through'licensing 
to  place  the  inexperienced  man,  in  the  eyes  of  the  law 
and  the  public,  on  a  plane  with  the  experienced  engineer 
of  higher  professional  attainments.  Extracts  from  the 
recent  majority  report  of  the  joint  committee  follow: 

The  life,  the  health  and  the  property  of  the  public,  it  was 
claimed  [by  the  proponents  of  the  bill]  were  in  the  hands 
of  the  engineers  who  were  responsible  for  the  structures 
and  public  works  that  the  people  use  or  enjoy  and  it  was 
stated  that  existing  laws  did  not  sufficiently  protect  the 
public  in  these  directions. 

Existing  Safeguards  Adequate 

Prof.  George  F.  Swain  pointed  out  at  the  hearing  the 
character  and  extent  of  the  safeguards  to  the  public  that 
exist  in  the  construction  of  buildinRs,  public  and  private 
utilities,  etc.,  through  supervision  by  competent  commis- 
sions and  engineers,  through  building  laws  and  other  special 
laws  requiring  official  supervision  and  approval  of  plans, 
inspection  of  work  in  process  and  of  finished  work.  He 
expressed  the  opinion  that  if  such  measures  were  not  suf- 
ficient the  wise  policy  would  be  to  add  to  them  and  to  amend 
them  in  such  a  way  as  to  cure  their  defects,  but  that  no 
possible  method  of  registering  engineers  could  take  their 
place  or  could  provide  a  system  of  safeguards  to  society 
that  was  comparable  with  them  in  effectiveness. 

Ar*engineer  is  not  usually  chosen  in  a  hurry  or  for  work 
of  an  emergency  nature,  and  in  engaging  an  engineer  to 
design  engineering  work  of  greater  or  les.sor  importance,  a 
client  now  considers  the  professional  reputation  and  work 
accomplished  by  the  engineer  whom  he  is  to  employ.  Public 
or  private  interests  are  better  safeguarded  by  such  practice 
than  by  selecting  an  engineer  by  virtue  of  his  holding  a 
license. 

It  was  demonstrated  at  the  hearing  under  the  proposed 
bill  that  a  person  who  became  registered,  through  society 
membership  or  otherwise,  would  be  in  the  eyes  of  the  law, 
fully  competent  to  practice  every  branch  of  engineering, 
regardless  of  the  field  in  which  his  training  or  experience 
had  been.  A  system  of  licensing  which  provides  for  com- 
petency in  one  field  may  open  up  an  opportunity  for  incom- 
petence in  others. 

It  is  an  open  question  as  to  what  extent  licensing  laws 
should  go  in  the  registration  of  applicants;  if  the  require- 
ments of  the  examining  board  call  for  professional  attain- 
ments of  the  highest  order,  the  result  would  be  public  con- 
fidence in  a  registered  engineer.     If  licenses  are  issued  to 


men   of   mediocre   or    inferior    ability,   many    would    ohU 
licenses  and  have  the  same  standing  before  the  public 
those  of  much  greater  professional   attainments  and   rej 
tation,   with    the   result    that   public    and    private    intere 
would  suffer  from  work  of  inferior  character. 

What  is  an  engineer?  One  of  the  greatest  difficulties 
licensing  engineers  is  deciding  this  question.  Some  la 
define  an  engineer  or  engineering;  others  avoid  it  entire 
leaving  it  in  case  of  litigation  or  similar  difficulty  for  t 
courts  to  decide.  If  engineers  themselves,  in  framing  la 
for  registration,  cannot  define  what  an  engineer  is,  it  c 
hardly  be  expected  that  the  courts,  which  are  dependt 
in  technical  questions  upon  expert  testimony,  can  prep: 
a  suitable  definition  of  engineering.  There  have  been  ma 
attempts  so  to  define  the  profession  and  with  indifferc 
success.  Many  such  definitions  specify  special  brand 
and  wind  up  with  a  blanket  clause  at  the  end  to  cover 
other  branches  of  engineering,  with  the  result  that  ■ 
branches  of  the  profession  previously  designated  might 
well  be  omitted.  It  is  a  question  how  laws  can  be  fraii 
effectively  and  properly  to  regulate  anything  that  cam 
be   definitely  and   comprehensively  defined. 

Universal  Licensing  of  Specialists 

In  this  connection,  it  is  difficult  to  comprehend  how  a  m 
registered  as  an  engineer  and  whose  principal  knowlec 
is  confined  to,  say  mechanical  engineering,  is  any  mi 
qualified  to  pose  as  a  chemical  engineering  expert  th 
would  be  a  lawyer,  a  physician  or  a  plumber  for  instan 
or  a  person  skilled  in  many  other  professions  or  trad 
provided  their  general  educational  qualifications  correspo! 

Laws  for  the  licensing  of  engineers  should  also  inch 
the  licensing  of  architects  and  affiliated  professions,  for  1 
reason  of  the  two  professions  being  so  closely  interwo\ 
that  they  are  mutually  interdependent  in  many  ways. 

Edwin  H.  Rogers,  Boston  Society  of  Civil  Enginee 
city  engineer  of  Newton,  Mass.,  is  chairman  of  the  jo: 
committee,  consisting  of  six  members  of  the  Bost 
Society  of  Civil  Engineers  and  one  member  each  rep 
senting  the  following:  Boston  Section,  American  Ins 
tute  of  Electrical  Engineers;  Boston  Section,  Americ 
Society  of  Mechanical  Engineers;  Boston  Society 
Architects;  Boston  Section,  American  Society  of  He; 
ing  &  Ventilating  Engineers;  Boston  Section,  Americ 
Institute  of  Mining  &  Metallurgical  Engineers;  Bost 
Society  of  Landscape  Architects,  and  Boston  Chapt 
American  Association  of  Engineers.  The  report  is  i 
signed  by  the  representative  of  the  A.  A.  E.  chapter. 

It  is  stated  in  the  recent  majority  report  of  t 
licensing  committee  that  the  demand  for  licensing 
registering  engineers  in  the  locality  of  Boston,  so  1 
as  they  have  been  able  to  observe,  appears  to  have  coi 
entirely  from  the  American  Association  of  Enginee 
It  is  further  stated  that  "this  evidence  is  further  c( 
firmed  by  the  introduction  of  bills  for  licensing 
registering  engineers  in  practically  all  the  states  of  t 
Union  and  by  the  active  campaign  in  support  of  the 
measures  during  the  present  year,  in  all  states  in  whi 
such  laws  had  not  already  been  passed,  by  the  Americ 
Association  of  Engineers. 

"It  appears  to  be  the  fact  that  these  petitions  f 
registration  in  all  the  different  states  contain  the  pi 
vise  that  membership  in  the  American  Association 
Engineers  and  in  certain  other  professional  societi 
shall  be  a  sufficient  requirement  for  registration  as  : 
engineer." 

Opposition  to  the  licensing  bill  at  hearings  la 
February  appeared  so  strong  that  it  resulted  in  tl 
recommendation  by  the  legislative  committee  that  t) 
bill  be  referred  to  the  next  annual  session  of  the  Legi 
lature.  This  recommendation  was  adopted  by  0 
Senate,  Feb.  24,  1921,  and  subsequently  by  the  House 
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Street  Railway  and  Rapid  Transit 
Plans  for  St.  Louis 

Systematic  Linking  of  Car  Lines  to  Serve  for  Ten 

Years,  with  Downtown  Subway — Future 

Rapid  Transit  System 

IMPROVED  transportation  service  and  a  more  equal- 
ized growth  of  the  city  are  the  objects  sought  by  a 
reorganization  of  the  street-railway  system  of  St.  Louis, 
Mo.,  as  proposed  by  the  City  Plan  Commission  and 
explained  in  a  report  by  Harland  Bartholomew,  engineer 
for  the  commission.  Two  main  problems  of  the  imme- 
diate future  are  the  relief  of  congestion  in  the  business 
district  and  the  provision  of  more  direct  routings  to 
all  parts  of  the  city.  The  following  matter  is  a  brief 
abstract  of  the  report. 

A  single  company  now  operates  the  entire  street  railway 
system,  but  franchise  requirements  and  mortgages  on  vari- 
ous original  lines  have  made  it  necessary  to  continue  opera- 
tion of  cei-tain  routes.  This  results  in  inefficient  and  uneco- 
nomical service  and  is  one  cause  of  the  present  company 
having  gone  into  the  hands  of  the  receiver  in  April,  1919. 
It  is  hoped  that  with  the  termination  of  the  receivership 
there  will  come  a  company  able  and  willing  to  meet  the 
city's  needs,  and  it  is  on  this  condition  that  the  proposed 
plans  are  based.  Interurban  lines  from  the  west  are  oper- 
ated by  the  same  company  as  a  part  of  the  city  service; 


I  POSED   STREET   CAR  AND    RAPID   TRANSIT   SUBWAYS 
FOR   ST,   LOUIS 

independent  lines  entering  from  the  east  do  not  penetrate 
tar  enough  into  the  city  to  affect  the  stieet  railway  system, 
txi  ept  as  to  terminal  facilities. 

A  determining  factor  in  the  proposed  plan  of  a  more 
svitematic  arrangement  of  the  street  railway  lines  wa»  the 
city's  policy  of  opening,  widening  and  extending  numerous 
streets,  which  will  facilitate  more  direct  routing  and 
quicken  operation  of  individual  lines.  Unnecessary  dupli- 
cation of  lines  in  many  places  and  a  lack  of  direct  north 
and  south  routes  are  defects  which  mark  the  present  system 
and  which  it  is  planned  to  eliminate  by  connecting  and 
extending  various  lines  and  removing  others  which  help  to 
increase  rather  than  to  relieve  congestion. 

As  the  city  is  in  the  form  of  an  ellipse,  with  its  business 
district  at  the  outer  edge,  the  traffic  haul  is  larger  than  if 
this  district  were  at  the  geogi-aphical  center.  Hauls  of 
five  or  six  miles  are  the  rule  rather  than  the  exception. 
This  condition  is  made  more  objectionable  by  the  fact 
that  nearly  50  per  cent  of  the  distance  is  through  deterior- 
ated sections  which  are  almost  unremuneratiye  from  the 
traffic  point  of  view.  With  the  present  street  system  more 
direct  routings  are  available  to  the  west  than  to  the  north 
or  south,  but  the  narrow  and  crooked  streets  which  have 
made  travel  relatively  slow  in  the  latter  direction  are  now 
being  widened  and  straightened  under  plans  developed  by 
the  City  Plan  Commission  (se«  Engineering  News-Record, 
May  13,  1920,  p.  954). 


The  great  majority  of  the  people  live  within  the  35-minu*e 
time  zone  from  the  center  of  the  city  (8th  and  Olive  Sts.), 
but  with  the  improved  street  railway  layout  about  11  sq.mi., 
18  per  cent  of  the  city's  area,  will  be  added  to  zones  from 
which  this  point  can  be  reached  in  35  minutes  or  less.  At 
present  21  per  cent  of  the  city's  area  is  more  than  J -mile 
from  a  car  line,  excluding  river-front  areas,  but  with  the 
new  plan  this  would  be  reduced  to  3  per  cent. 

Subways  and  Rapid  Transit 

With  the  proposed  extension  and  rerouting  of  the  street 
railway  service,  the  needs  of  the  city  may  be  served  without 
serious  inconvenience  for  at  least  ten  years,  so  that  inde- 
pendent rapid-transit  facilities  are  not  needed  at  this  time. 
In  fact,  there  is  not  now  a  sufficiently  great  movement  of 
people  in  any  one  direction  to  warrant  the  establishing  of 
such  facilities.  Furthermore,  a  rapid-transit  system  at  this 
time  would  be  detrimental  to  the  proper  growth  of  the  city, 
as  it  would  tend  to  encourage  the  shift  of  population  to  the 
outer  suburban  districts  and  thus  lessen  the  usefulness  and 
value  of  the  intermediate  areas,  whereas  the  city  needs 
greater  intensity  of  development  within  these  latter  areas 
before  a  rapid-transit  system  will  be  justified.  In  fact, 
while  suburban  districts  are  now  being  developed  there  is  no 
substantial   development   of   the   "blighted   districts." 

On  the  other  hand,  removal  of  certain  transit  lines  from 
the  surface  of  the  narrow  streets  of  the  business  district 
will  soon  become  an  urgent  necessity.  The  rush  hour  move- 
ment in  St.  Louis  is  rather  heavier  than  in  other  cities, 
but  with  the  increased  crowding  of  these  narrow  streets  by 
automobiles  it  is  almost  impossible  to  meet  the  demands  of 
the  evening  rush  hour  within  this  district. 

A  subway  loop  is  suggested,  therefore,  for  all  east  and 
west  lines  across  tlie  business  district,  as  shown  by  the 
accompanying  plan.  This  subway  would  be  about  25  ft. 
wide  and  14  ft  high,  with  its  roof  as  close  as  possible  to  the 
street  surface.  Stations  would  have  platforms  with  stair- 
ways to  the  sidewalk.  The  eastern  or  downtown  side  of  the 
loop  is  placed  on  9th  St.  in  order  to  avoid  interference  with 
the  steam  railway  tunnel  on  8th  St.,  connecting  the  Eads 
Bridge  with  the  union  station. 

Subway  loops  for  rapid  transit  lines  independent  of  the 
street  car  lines  will  be  necessary  eventually,  but  these  must 
be  distinct  from  the  street  car  subways  and  are  planned  a;; 
shown  on  the  drawing.  As  these  later  subways  would  inter- 
sect the  present  railway  tunnel,  alternative  plans  for  the 
latter  are  suggested:  (1)  That  railway  traffic  be  diverted 
to  the  Municipal  Bridge  and  the  lower  (railway)  deck  of 
the  Eads  Bridge  be  given  up  to  rapid  transit  purposes; 
(2)  that  a  new  railway  tunnel  be  built  on  3d  St.,  outside  of 
the  subway  district,  in  which  case  the  present  8th  St.  tun- 
nel could  be  utilized  as  a  rapid  transit  subway. 

Rapid  transit  service  beyond  the  subway  district  is  pro- 
vided for  in  the  plans  by  four  elevated  lines,  two  running 
west  and  the  others  northwest  and  southeast  respectively. 
These  would  be  concrete  structures  spanning  the  street  car 
tracks,  except  that  the  one  on  the  private  right-of-way  of 
the  Hodiamont  line  would  be  a  solid  fill  with  concrete  retain- 
ing walls  and  street  bridges. 

In  1920  the  estimates  of  cost  were  $17,000,000  for  the 
street  car  --ubway  and  $17,000,000  for  the  rapid  transit 
subway  or  .$80,000,000  for  the  complete  rapid  transit  system. 
including  elevated  lines  and  subways.  This  would  mean 
$97,000,000  for  relieving  the  street  congestion  and  provid- 
ing rapid  transit  facilities,  but,  as  stated  already,  the  latter 
facilities  will  not  be  needed  for  several  years  if  the  surface 
lines  are  developed  on  the  proposed  plan. 


Rotterdam  Floating  Drydock 

The  port  equipment  of  Rotterdam  has  been  increased 
through  the  construction  of  a  large  floating  drydock 
put  into  commis.sion  within  the  past  few  weeks,  accord- 
ing to  Commerce  Reports.  Its  first  service  will  be 
the  overhauling  of  the  Holland-American  liner  "Rotter- 
dain."  The  dock  ha.s  a  length  of  692  ft.,  an  outside 
width  of  1G7  ft.  and  an  inside  width  between  fenders 
of  137.1  ft.     It  has  a  lifting  capacity  of  46,000  tons. 
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Fire  Resistance  of  Building  Columns  as  Shown  by  Test 

Conclusions  Drawn  From  Test  Series  of  106  Columns — Cast  Iron  and  Timber  Resist  Longer  Than 
Unprotected  Steel — How  Various  Fireproofing  Materials  Fail — Concrete  Makes  Best  Showing 

By  R.  E.  Wilson 

Enginoor.  Associated  P'iiftory   Mutual  Fire    Insurance   Co..   Boston 


A  SERIES  of  elaborate  tests  to  determine  the  fire 
resistance  of  bare  and  fireproofed  building  columns 
was  carried  out  during  1917  and  1918  by  the  Associated 
Factory  Mutual  Fire  Insurance  Cos.,  the  National 
Board  of  Fire  Underwriters,  and  the  U.  S.  Bureau  of 
Standards.  A  special  furnace  and  testing  machine 
combined  was  built  for  the  work  at  the  Underwriters' 
Laboratories,  Chicago,  by  which  a  column  could  be  sub- 
jected to  heat  while  under  full  load.  Because  of  the 
large  amount  of  data  involved,  the  results  have  only  just 
become  available,  through  a  detailed  report  published 
jointly  by  the  three  co-operating  organizations.  In 
order  to  make  the  results  of  this  important  investiga- 
tion available  for  use  by  structural  engineers  and 
architects,  an  analysis  is  presented  herewith  in  brief 
form.  The  conclusions  expressed  are  supported  not  only 
by  the  data  given  in  the  full  report,  but  also  by  the 
writer's  observations  as  a  member  of  the  test  party. 


FIG.     I.       FIREPROOFED     COLUMN     IN     FURNACE     WITH 
PYROMETER  COUPLES  AND  DEFORMETER  IN  POSITION 

The  motive  for  undertaking  the  te.sts  was  the  realiza- 
tion that  authoritative  information  on  the  resistance  of 
building  columns  to  fire  exposure  was  very  limited,  and 
that  this  produced  much  uncertainty  concerning  safe 
methods  of  construction,  reflected  in  wide  variations  in 
building  code  requirements.  Recognizing  the  need  of 
dependable  data  on  this  subject  as  well  as  a  more 
accurate  basis  for  determining  the  value  of  different 
types  of  con.struction  from  an  underwriting  standpoint, 
the  Associated  Factory  Mutual  Fire  Insurance  Cos.  in 
1910  propo.sed  that  a  series  of  test  be  made,  and  secured 
the  co-operation  of  the  National  Board  of  Fire  Under- 
writers, through  the  Underwriters'  Laboratories,  and, 


four  years  later,  of  the  Bureau  of  Standards.  Prepara- 
tory work,  including  the  construction  of  the  furnace  and 
testing  machine,  began  in  1912. 

Design  of  Columiis- — The  essential  feature  of  the 
tests  was  to  subject  the  columns  to  full  fire  exposure 
irhile  under  ivorking  load.  The  furnace  and  the 
hydraulic  loading  ram  designed  for  this  purpose  are 
shown  in  Figs.  1  and  2. 

In  all,  106  tests  were  included  in  the  series;  91  of 
these  were  first  tests  only,  while  in  the  remaining  15 
tests  hose  streams  were  directed  against  the  columns 
when  they  were  at  high  temperature.  All  the  columns 
had  an  effective  length  of  12  ft.  8  in.  and  were  designed 
for  a  working  load  of  approximately  100,000  lb.  as 
calculated  by  the  following  formulas,  which  are  generally 
accepted  in  good  engineering  practice  for  the  various 
materials:  Steel  columns,  16,000-70^,  r;  cast  iron,  10,000- 
60//r;  Lally  columns  (steel  pipe  filled  with  con- 
crete), As(lS,500-im/d  +  Ac(l,000-ll//rf)  ;  vertically- 
reinforced  concrete  columns,  450  (Ac  -\-  15As)  ;  hooped 
concrete  columns,  650  (Ac  -\-  l5As)  ;  timber  columns, 
1,000  1-1/ 80d).  Both  in  length  and  capacity  the 
columns  were  thus  representative  of  interior  columns 
used  in  buildings  of  moderate  height. 

Type  and  Protection — The  specimens  in  the  firc  series 
consisted  of:  (1)  Unprotected  structural  steel  columns 
(rolled  H,  plate  and  angle,  plate  and  channel,  latticed 
channel,  Z-bar  and  plate,  I-beam  and  channel,  latticed 
angle,  starred  angle)  ;  (2)  unprotected  round  cast-iron 
columns,  vertically  and  horizontally  cast;  (3)  Lally 
columns  (concrete-filled  steel  pipe)  ;  (4)  unprotected 
timber  columns;  (5)  steel  columns  partly  protected  with 
concrete;  (6)  protected  columns  of  the  various  types, 
with  both  .single  and  double  coverings  of  metal  lath  and 
plaster,  and  with  2  in.  and  4  in.  thicknesses  of  concrete 
made  with  different  kinds  of  aggregates,  hollow  tile  of 
different  kinds  of  clay,  and  solid  gypsum  block;  (7) 
reinforced  concrete  columns  with  2  in.  integral  concrete 
protection. 

The  columns  and  covering  materials  were  obtained 
from  various  sources  in  different  sections  of  the 
country,  including  the  Chicago,  New  York,  Boston, 
Cleveland  and  St.  Louis  districts,  in  order  to  secure 
samples  which  were  fairly  representative  of  the  material 
used  in  building  construction  of  the  various  classes.  A 
large  number  of  auxiliary  tests  were  made  on  samples 
of  all  materials  used.  The  materials  of  which  the 
columns  were  constructed  generally  conformed  to 
accepted  specifications  for  the  various  kinds  of  struc- 
tural material.  The  steel  columns  were  detailed  and 
fabricated  in  accordance  with  good  engineering  practice. 
The  placing  of  the  various  coverings  was  generally 
done  by  experienced  workmen  in  the  several  trades  and 
the  workmanship  obtained  throughout  was  fairly  repre- 
sentative of  that  secured  in  good  building  practice.  All 
concrete  was  mixed  in  a  batch  mixer.  The  columns  were 
stored  in  the  testing  room  and  the  age  of  the  coverings 
at  time  of  test  ranged  between  13  and  18  months. 
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FIG.   2.      GZ3NKRAL  DRAWING   OF  FURXACK  AND 
TESTING  MACHIXK 

Manner  of  Testing — With  the  exception  of  three  cast- 
iron  columns  the  steel,  cast-iron  and  reinforced-concrete 
columns  were  tested  with  upper  ends  fully  restrained 
and  lower  ends  partly  restrained.  The  remaining  cast- 
iron  columns,  the  Lally  columns  and  the  timber  columns 
had  unrestrained  ends.  Timber  columns  were  tested 
with  both  cast-iron  cap  and  pintle  and  steel  plate  cap 
bearings. 

All  steel  columns  were  fabricated  integrally  with  a 
steel  head  3  ft.  long,  protected  with  concrete,  which 
served  to  transmit  the  load  from  the  ram.  The  other 
columns  were  attached  to  a  head  which  served  a  similar 
purpose.  The  base  of  each  column  was  embedded  for 
8  in.  in  fireproofing,  leaving  12  ft.  of  length  exposed  to 
the  fire. 

A  view  of  the  testing  furnace  with  auxiliary  equip- 
ment and  column  in  place  is  shown  in  Fig.  1,  and  details 
of  the  testing  machine  in  Fig.  2. 

Procedure  In  Fire  Tests— The  columns  were  sub- 
jected simultaneously  to  the  working  load  and  to  a  fire 
exposure  increasing  in  accordance  with  a  predetermined 
time-temperature  relation  until  failure  occurred  or  until 
they  had  withstood  a  test  of  8  hr.  In  the  latter  event  the 
load  was  immediately  increased  under  full  fue  exposure 
until  failure  occurred.  The  workiiig  load  was  main- 
tained constant  on  the  column  throughout  the  test  by 
means  of  a  calibrated  hydraulic  ram  of  545,000  lb. 
capacity.  The  fire  exposure  was  obtained  by  placing 
the  columns  in  a  gas-fired  furnace  with  brick  walls  and 
concrete  block  roof,  with  a  combustion  chamber  7  ft. 
square  by  12  fit.  high.  The  furnace  temperature  was 
regulated  closely  in  accordance  with  a  time-temperature 
control  curve  which  has  been  adopted  by  national 
technical  organizations  and  testing  laboratories.  This 
curve  calls  for  the  following  temperatures:  5  min., 
1,000°  F.;  10  min.,  1,300°  F.;  30  min.,  1,550"  F.;  1  hr., 
1.700°  F.;  2  hr.,  1,850"  F.;  4  hr.,  2,000"  F.;  8  hr., 
2,300°  F. 


Measurements  of  the  furnace  and  column  tempera- 
tures, as  well  as  the  vertical  and  lateral  deformation  of 
the  columns  were  taken  throughout  the  tests.  All  tem- 
peratures were  mea.'-ured  by  electric  thermo-couples. 
For  the  furnace,  four  couples  were  placed  at  different 
parts  of  the  combustion  chamber  and  for  the  columns, 
from  seven  to  fourteen  were  placed  at  three  or  four 
levels,  both  on  the  column  itself  and  in  the  covering.  The 
vertical  and  lateral  deformations  were  measured  by 
means  of  two  horizontal  wires,  37  in.  apart,  attached  to 
each  side  of  the  columns  and  protected  with  water 
jacketed  sleeves  within  the  fuimace  and  extending  to 
fixed  points  outside.  The  vertical  movement  of  these 
wires  wa.s  very  accurately  measured  at  an  intermediate 
point  by  means  of  micrometers.  The  center  deflection 
of  the  columns  was  measured  by  taking  reading  with 
reference  to  the  reflection  of  point  on  the  wires  in 
polished  metal  scale.  The  effects  of  the  fire  on  the  test 
column  were  served  through  mica-glazed  holes  in  the 
furnace  walls. 

Procedure  In  Water  Tests — The  fire-and-water  tests 
began  with  a  pre-determined  fire  exposure  based  on  the 
ultimate  fire  resi.^tance  of  similar  columns  in  the  fire 
series,  but  not  exceeding  1  hr.,  after  which  a  11-in.  hose 
stream  at  from  30  to  50  lb.  nozzle  pressure  v.-as  imme- 
diately applied  to  the  highly  heated  column  from  a 
distance  of  20  ft.  for  a  period  of  1  to  5  min.,  depending 
on  the  type  of  column  covering.  The  water  was  applied 
in  succession  over  the  full  height  of  three  of  its  sides. 

Summanj  of  Results — The  schedule  of  fire  tests  giving 
details  of  columns  and  coverings  together  with  the  time 
to  failure  and  the  fire  resistance  period  assigned  to  each 
column  tested  is  tabulated  in  Fig.  3.  In  Fig.  4  are 
shown  typical  cross-sections  of  columns  with  difi'erent 
protective  coverings.  The  useful  fire  resistance  periods 
for  columns  and  coverings  arranged  by  groups  are  given 
in  Table  2.  Views  of  typical  columns  in  the  fire  series 
taken  after  test  are  shown  in  Fig.  5.  It  is  pointed  out 
that  a  considerable  portion  of  the  impairment  of  the 
covering,  particularly  in  the  region  of  failure,  was  in 
many  cases  caused  by  the  large  deflection  of  the  column 
which  usually  occurred  at  failure. 

The  time  of  failure  extends  from  the  beginning  of  the 
test  to  the  time  when  the  column  is  usiable  to  sustain  the 
applied  working  load.  The  useful  fire  resistance  period 
has  been  derived  for  columns  within  any  group  of 
similar  tests  by  taking  tivn-thirds  the  average  time  to 
failure  within  that  group,  provided  no  single  test  in  the 
group  is  of  shorter  duration  than  the  designated  period. 
The  one-third  reduction  is  made  to  allow  for  all  varia- 
tions due  to  materials,  workmanship  and  test  conditions, 
and  because  of  the  fact  that  the  number  of  tests  in  any 
group  was  not  suflicicnt  to  develop  the  full  possibility 
of  difference  in  results.  In  assigning  these  periods  con- 
sideration was  given  the  results  of  the  fire  and  water 
tests,  and  for  the  protected  columns  it  was  also  required 
that  after  a  2-min.  application  of  water  the  column 
section  should  not  have  become  exposed  in  any  place  and 
that  a  sufficient  amount  of  covering  should  have 
remaiiied  in  place  to  prevent  early  failure  of  the  column 
on  subsequent  fire  exposure. 

Those  columns  given  the  8-hr.  rating  withstood  the 
8-hr.  fire  test  satisfactorily  and  immediately  sustained 
increased  loading  of  two  to  three  times  the  working 
load  before  failure  occurred. 

Unprotected  Steel  Columns — The  tests  showed  con- 
clusively that  unprotected  structural   steel  columns  of 
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variation  being  due  to  the  differences  in  the  applied  unit 
loads  with  different  radius  of  gyration.  The  total 
expansion  of  the  steel  columns  varied  from  5  in.  to  J  in., 
the  lower  values  being  due  to  local  heating  caused  by 
failure  of  a  portion  of  the  covering.  The  shape  of  the 
steel  section  appeared  unimportant  except  as  it  affected 
the  size  of  the  column  protection.  Slenderness  ratio, 
within  the  limits  of  40  to  80,  seems  to  have  had  little 
influence  on  the  fire  resistance;  the  center  deflections 
for  columns  with  these  ratios  were  less  than  i  in.  up 
to  the  time  when  the  column  had  reached  its  maximum 
expansion,  though  for  higher  ratios  center  deflections 
of  nearly  1  in.  were  noted  at  this  stage.  As  this  deflec- 
tion might  necessitate  replacement  of  a  column  after  a 
severe  fire  when  it  would  not  otherwise  be  impaired,  it  is 
thought  advisable  to  keep  the  slenderness  ratio  below  80, 
especially  with  the  poorer  types  of  protection. 

Protected  Steel — The  value  of  a  column  covering 
depends  both  on  the  action  of  its  heat  insulating  and 
absorbing  properties  in  retarding  the  temperature  rise 
in  the  columns,  and  on  its  ability  to  carry  a  portion  of 
the  coljmn  load.  The  initial  load-carrying  capacity  of 
the  covering  varies  with  the  rigidity  of  the  covering  and 
its  sectional  area  as  compared  with  the  steel.  As  heat- 
ing proceeds  the  higher  rate  of  expansion  of  the  metal 
causes  the  load  originally  carried  by  the  covering  to  be 


RESULTS   OF  FIRE  TE.STS    BT'MMARIZED 
BY  DI.VGRAM 

Key  to  Covering  Materials 
4  limestonp  gravel  conereto. 
;  4  N.  E.  granite  concrete. 
:  4  N.  Y.  trap  concrete. 
:  5  N.  Y.  trap  concrete. 
:  4   Chicago  limestone  concrete. 
:  5  Chicago  limestone  concrete. 
:  ,5  hard-coal  cinder  concrete. 
:  4   Cleveland  sandstone  concrete. 
:  5  Cleveland  sandstone  concrete. 
:  4  siliceous  gravel  concrete. 
k — Metal   lath   and   cement   plaster. 
I — Surface  clay  tile. 
))i — Shale  tile. 

11 — Medium-hard   semi-flre   clay   tile. 
7111 — Hard  semi-flre  clay, 
o — Solid   gyp.s>un    blocks. 
p — Common  clay   brick. 

NOTE — Total  hngth  of  lines  in  chart  shows  time  to  failure  in 
each  test  ;  break  In  line  indicates  u.seful  Are  resistance. 

All  partly  protected  columns  tied  with  vertical  and  horizontal 
wire  ties.  Concrete  piotections  tied  with  No.  5  B  &  S  gage  steel 
wire  wound  spirally  on  8-in.  pitch  unless  otherwise  noted.  In  t.ile- 
protected  columns  concrete  filling  placed  between  tile  and  column 
unless  otherwise  noted.  Tests  marked  with  asteri.sk  following 
letter  denoting  covering  Indicate  that  tile  or  gypsum  block  was 
tied  with  metal  ties  in  horizontal  Joints  ;  otherwise  tied  with  wire 
around  outside  each  course. 

any  kind  have  little  value  from  a  fire  resistance  stand- 
point and  they  should  not  be  used  in  building  construc- 
tion where  they  could  be  subjected  to  a  fire  of  any 
appreciable  degree  of  intensity  or  duration,  particularly 
in  buildings  more  than  one  story  high.  In  all  such  ca.ses 
some  form  of  protective  covering  should  be  provided. 
This  may  be  done  by  filling  the  reentrant  portions  or 
interior  with  concrete  or  by  fully  covering  the  steel  with 
concrete,  cement  plaster  on  metal  lath,  hollow  clay  tile, 
brick,  or  solid  gypsum  block,  the  kind  of  material  and 
the  thickness  of  covering  depending  upon  the  amount  of 
protection  desired. 

Unprotected  steel  columns  proved  unable  to  support 
their  calculated  working  loads  after  temperatures  in  the 
metal  of  from  900°  to  1,100°  F.  have  been  reached,  the 
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FIG.  4.     TYPICAL  SECTIONS  OF  COM'MNS  .\ND  COVERINGS 

transferred  to  the  steel  until,  at  the  point  of  maximum 
expansion,  the  metal  has  become  heated  to  such  an 
extent  that  compressive  j-ielding  takes  place,  causing  a 
constantly  increasing  portion  of  the  load  to  be  trans- 
ferred to  the  covering,  the  amount  depending  on  the 
load-carrying  capacity  of  the  latter  after  the  fire 
exposure.  This  load-carrying  capacity  of  the  covering 
considerably  increases  the  time  to  failure  of  the  column, 
in  some  cases  the  increase  being  over  100  per  cent.  The 
lighter  unit  loads  to  which  the  steel  is  subjected  during 
this  period  make  it  possible  for  the  metal  to  reach  higher 
temperatures  before  failure;  average  effective  tempera- 
tures of  1,400  to  1,500°  F.  were  observed  in  some  cases. 
Concrete  is  considered  the  best  covering  material,  not 
only  because  it  gave  the  highest  degree  of  fire  resistance 
of  any  of  the  coverings  tested  but  also  for  reasons  based 
on  other  points  of  view.  The  necessary  materials  are 
usually  readily  obtained,  the  placing  of  the  covering  is 
subject  to  lesser  variations  due  to  workmanship  than  in 
the  cases  of  materials  not  applied  integrally,  the  cost 
is  in  most  cases  appreciably  less  than  that  of  any  other 
material  giving  the  same  degree  of  protection,  and  con- 
crete covering  can  usually  be  readily  repaired  after 
moderate  fire  exposure  whereas  with  most  other 
materials  partial  or  complete  replacement  is  necessary. 
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USEFUL  FIRE  RESISTANCE  PERIODS  OF  BUILDING  COLUMNS  AND  COVERINGS 


Type  of  Protection 


Type  of  Column  Section  and  Details  of  Protection 


Minimum 

Area   of 

Solid 

Material 

Sq.In. 


Unprotected 

Partly  protected  by  filling  reentrant  spaces  with  concrete 

Limestone,  trap  rock,  granite,  sandstone  or  hard  coal  cinder  aggre- 
gate   

Limestone  oi  trap  rock  aggregate 

Partly  protected  by  filling  reentrant  spaces  and  interior  with  con- 
crete 
Trap  rock  aggregate 


Structural  Steel  Columns 

Any  type  of  section 

Minimum  metal  thickness  0.20  in. 
Solid  steel  section 

Mixture  I  6  or  1:8.    Concrete  tied  i 


ith  vertical  and  horizontal  ties.. 


Hollow  latticed  steel  section 


Limestone  aggregate 

Metal  lath  and  plaster 

One  covering  ( 1  in.  thick) 

Two  coverings  (each  f  in.  thick)  . 
2-in.  concrete 

Siliceous  gravel  aggregate 


Trap  rock,  granite  sandstone  or  hard  coal  cinder  aggregate. 

Limestone  aggregate , 

3-in.  concrete 

Trap  rock,  granite,  sandstone  or  hard  coal  cinder  aggregate  . 

Limestone  aggregate 

4-in.  concrete 

Siliceous  gravel  aggregate      

Trap  rock,  granite,  sandstone  or  hard  coal  cinder  aggregate. 

Limestone  aggregate 

2-in..  3-in.  and  4-in.  hollow  tile 

*^Iedium  hard  semi-fire  clay  with  no  filling 

Surface  clay  or  shale  tjle  with  concrete  filling  on  web  sides  .  .  . 

Extra  heavy  surface  clay  with  filling  on  web  sides 

Semi-fire  or  surface  clay  with  filling  on  all  sides 


Any  type  of  section 

Mixture  !  :6.    Concrete  tied  with  not  less  than  equivalent  of  No.  5  (B. 
&  S.  gage)  wire  on  8-in.  pitch 


Solid  steel  section 

Outside  wire  tie.s.    Mortar  joint  between  tile  and  column  flanges 
Do.     Filling  serves  as  partial  concrete  protection 


200 
200 
200 


2  layers  2-in.  hollow  tile 

Surface  clay  with  hollow  tile  filling. 


Do 

2i-in.  common  brick. 


n.  common  brick 

,  solid  gypsum  block. 


Irin.  solid  gypsum  block. 
4-in.  solid  gypaum  block. . 


Do. 

Any  type  of  section 

Outside  wire  ties.  Filling  serves  as  full  (.oncrete  protection  at  least 
J-in.  thick 

Metal  ties  in  horizontal  joints,  otherwise  do 

Solid  steel  section 

Metal  ties  in  horizontal  jointe.  Mortar  joint  between  tile  and  column 
flanges  and  webs 

Outside  wire  ties,  otherwise  do  ~ 

Any  type  of  section 

Brick  set  on  edge  and  end.     Brick  filling 

Any  type  of  section 

Brick  laid  flat.    Brick  filling 

Any  type  of  section 

Gypsum  block  or  poured  gypsum  filUng;  metal  ties  in  horizontal 
joints;  mortar  jomt  between  blocks  and  column  flanges 

Do 

Do 


Unprotected 

Unfilled 

Unprotected 

Interior  filled  with  concrete 

Metal  lath  (high  ribbed)  and  plaster 

One  covering;  (  U  in.  thick) 

2-in.  concrete 

Trap  rock,  granite  or  hard  coal  cin 


Round  Cast-iron  Columns 

all  thickness  0.60  i 


Mixture  1:1/  10:2^  Portland  cement,  hydrated  lime  and  sand; 
air  space 


Mixture  1 :6  or  1:7.    Concrete  tied  with  not  less  ths 
3(B.  &S.gage)  wire  on  8-in.  pitch 


Unprotected. 
Unprotected. 


?  ties.    Mortar  joint  between  tile 


n  equivalent  of  No. 
tlumn 


Steel  pipe  filled  with  concrete 

Concrete  mixture  I :  t  i :  3 

Steel  pipe  filled  with  concrete  and  reinforced  In  fill  i 
tural  shapes.     Concrete  mixture  114  3 


Reinforced  Concrete  Columns 


.  integral  concrete  protection. 
.  integral  concrete  protection. 


Unprotected 

Unprotected 

l-ln.  gypsum  wall  board. 
Metal  lath  and  plaster.  .  . 

One  covering  ( I -in  thick) . 


Round  or  square  vertically  reinforced  or  hooped  reinforced.  Concrete 
mixture  1:6.     Trap  rock  aggregate 220 

Round  or  square  vertically  reinforced  or  hooped  reinforced.  Concrete 
mixture  1 : 6.     Limestone  aggregate 220 

Timber  Columns 

ITnprotectcd  .steel  plate  cap  bearing 120 

I'nprotected  ca.st  iron  cap  and  pintle  bearing 1 20 

Ca.-^t  iron  or  steel  plate  cap  bearing,  protected MO 

Cast  iron  or  steel  plate  cap  bearing,  protected.     Mixture  1:1/  I0:2J, 

Portland  cement,  hydrated  lime  and  sand;  J-in.  air  space 160 


Useful 
Fire 
Re.-iistanc 
Period 


U  hr. 
2i  hr. 
3i  hr. 


25  min. 
i     hr. 


25  min. 
J  br. 


'  Any  other  kinds  of  clay  tile  not  recommended,  as  tests  indicate  periods  of  i  hr.  or  less. 


From  a  fire  standpoint  alone,  however,  other  material.s 
make  equally  satisfactory  coverings  provided  their  fire- 
resistance  periods  are  sufficiently  great  to  meet  the 
necessary  demands. 

Concrete  may  be  applied  to  steel  columns  either  as  a 
partial  or  full  protection.  The  partial  protection  should 
completely  fill  the  interior  and  reentrant  portions  of 
the  main  members.  For  columns  of  solid  rolled  or 
riveted  sections  this  leaves  the  faces  of  the  flanges 
exposed;  for  those  of  hollow  latticed  section  the  concrete 
is  flush  with  the  outside  of  rivet  heads,  completely  cover- 
ing the  structural  section  and  lattice  bars.  The  full 
protection  should  cover  all  portions  of  the  main  struc- 
tural members,  including  lattice  bars  and  splice  plates, 


by  not  less  than  the  nominal  thickness  specified, 
although  with  round  coverings  the  distance  to  the  edge 
of  the  main  column  members  may  be  reduced  somewhat 
providing  the  resulting  cross-sectional  area  is  not  less 
than  that  of  a  covering  of  the  same  nominal  thickness. 
A  1-in.  covering  is  sufficient  protection  for  brackets  and 
other  details  of  small  area. 

For  concrete  protections  the  two  variables  which  most 
greatly  affect  the  fire  resistance  are  the  total  cross- 
sectional  area  of  *he  column  and  covering  and  the  kind 
of  concrete  aggregate  employed.  It  was  found  that  all 
other  details  being  similar  the  resistance  of  the  column 
is  fairly  proportional  to  its  cross-sectional  area.  For 
this  rea.son  minimum  areas  are  specified  in  the  table  of 
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useful  fire-resistance  periods,  and  areas  at  least  equal  to 
these  minimums  should  be  used  to  obtain  the  rited 
periods. 

Charncter  of  Covering  Concrete — The  difference  in 
protection  afforded  by  the  various  kinds  of  concrete  is 
very  great.    The  different  kinds  of  aggregate  ordinarily 


v 


22 


26 


UNPROTECTED    COLUMNS 

Rolled  H    (No.   1) 
Cast  Iron   (No.   9) 


PARTLY    PKUTECTF.D    COLUMNS 

Rolled  H,  column,  granite,  concrete 
covering:.  (No.  15.)  Latticed  col- 
umn, lime.stone.  concrete  covering 
(No.  22.)  Steel  column,  metal,  lath 
and  plaster  covering.  (No.  26-) 
Note  little  damage  to  covering. 


^ 


It  is  not  recommended  for  use  as  a  covering  material 
when  other  kinds  of  aggregate  can  be  obtained,  and 
should  not  in  any  case  be  used  for  partial  protections. 
(Tests  subsequently  conducted  at  the  Pittsburgh 
Laboratories  of  the  Bureau  of  Standards  indicate  that 
the  fire-rasistive  properties  of  coverings  made  of 
Filiceous  gravel  concrete  can  be  appreciably  increased  by 
placing  a  reinforcement  of  expanded  metal  lath  in  the 
concrete.  This  procedure  may  sometimes  be  necessary 
where  it  is  impracticable  to  use  other  kinds  of  aggre- 
gates). 

2.  Trap  rock,  granite,  sandstone  or  hard  coal  cinders. 
Concretes  with  these  aggregates  all  offer  approximately 
the  same  amount  of  fire  resistance,  their  periods  beinT 
intermediate  between  those  of  high  siliceous  and  of 
limestone  aggregate  concretes.  Trap  rock  is  slightly 
preferable  provided  it  is  a  true  trap.  Trap  rock  and 
cinder  concrete  developed  no  spalling  in  the  test 
althouufh  there  was  a  .'^light  amount  of  cracking  during 
the  latter  part  of  the  tests.     The  granite  and  sandstone 


i-ff.ci.    t.i.i    ..i  .^i5    WITH    GTTSUM    AND    HOLLOW    TILE   PROTECTIONS 

l-in.  medium-hard  .semi-fire  clay  tile,  no  filling.  (No.  4?-) 
Note  thermocouple  wires.  2-in.  shale  tile,  concrete  filling  on  web 
sides.  (No.  .=i2.)  2-in.  hard  semi-flra-clay  tile,  concrete  filling  on 
all  sides.      (No.  55.) 

BEINPORCED-CONCRETE   COLUMN 
Limestone  concrete,  2-in.  over  steel.      (No.  70.)     Failure  due  to 
overloading  after   S-hr.   fire  exposure,  no  spalling  before. 

TIMBER    COLUMN,    UNPROTECTED 

Cast-iron  cap  and  pintle  bearing.    (No.  79.)    Note  cap  failurs. 

FIG.  5.  CONDITION  OF  REPRESENTATIVE  COLUMNS  AFTER 

TEST — IMPAIRMENT    OF    COVERING     DUE    TO    FIRE 

ESPECIALLY     IX     REGION    OF    FAILl-RE     IS    EX- 

.\GGER.\TED  IN  MOf^T  CASES  BY  DEFLECTION 

OF  COLUMN  AT  TIME  OF  FAILURE 


33  -t  ''■ 

STEEL    COLUMNS    WITH     FULL    CONCRETE    PROTECTIONS 

■l-in.  limestone  concrete.  (No.  33.)  No  cracking  or  spalling  be- 
fore failure.  2-in.  trap,  conci-ete.  (No.  40.)  Note  fusion.  Sand- 
.'tone  concrete.  (No.  44.)  Note  corner  cracking.  Siliceous 
cravel  concrete.  (No.  45.)  Note  excessive  cracking  and  spalling. 
i-in.    gyr>sum    block.       (No.    66.)       Note    cracking    and    shrinkage. 


used  can  be  divided   in  this  respect  into  three  groups 
as  follows : 

1.  Siliceou.s  gravel  or  other  siliceous  materials 
especially  those  containing  a  high  percentage  of  chert, 
which  is  a  non-crystalline  form  of  silica  containing 
water  in  chemical  combination.  Concrete  made  with  this 
aggregate  was  found  to  be  subject  to  excessive  cracking 
and  spalling  on  fire  exposure,  which  greatly  reduced  its 
fire  resistance  as  compared  with  other  kinds  of  concrete. 


cracked  and  spalled  to  some  extent  principally  at  the 
corners,  the  standstone  showing  these  effects  to  the 
greater  degree.  A  slight  amount  of  fusion  of  the  trap 
and  granite  concretes  took  place  after  tests  of  more 
than  7  hr.  duration,  but  this  had  no  apparent  influence 
on  the  results. 

[  To  be  continued  in  next  week's  ixsue  ] 


In 


Error  in  Article  on  European  Bridges 

the    table    accompanying    Fig.    3    of    the    article 


"Railway  Bridge  Construction,  etc.,"  Enginesring  Nnm- 
Recnrd,  July  14,  1921,  p.  58,  the  lateral  vibrations  for 
Engine  No.  153  was  given  incorrectly  as  11.5  mm.  As 
the  whole  tenor  of  the  article  showed  this  figure  is 
much  too  great.    It  should  have  been  1.5  mm. 
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Three  Concrete  Road  Construction 
Methods  Compared 

Truck  Breakdowns  Excessive — High  Labor 

Turnover — Central  Plants  Superior 

to  Wheelbarrow  Work 

[Side  by  side  comparison  of  methods  of  concrete  road 
construction  is  rarely  possible.  In  the  construction 
near  Charles  City,  loxca,  described  below,  this  oppor- 
tunity existed.  Co-ordinated  by  brief  investigation  by 
a  member  of  this  journal's  editorial  staff,  statements 
of  facts  and  conclusions  furnished  by  E.  B.  Gordon, 
resident  engineer  and  Thure  W.  Ingemanson,  inspector, 
loiva  State  Highivay  Commission,  are  hereimth  pre- 
sented,'] 

OPPORTUNITY  to  compare  the  wheelbarrow  method, 
the  central  proportioning  plant  method  and  the 
central  mixing  plant  method  of  concrete  road  construc- 
tion was  afforded  last  season  in  building  12  miles  of 
road  north  and  west  from  Charles  City,  Iowa.  The 
sketch  plan  indicates  some  of  the  controlling  conditions, 
which  were  substantially  alike  for  all  sections  of  the 
road.  Two  contracts,  A  and  B,  were  awarded.  Sec- 
tions 4  and  6  of  contract  B  were  constructed  by  the 
wheelbarrow  method,  and  sections  1,  2,  3  and  5  by 
truck  haulage  of  dry  batches  from  a  central  propor- 
tioning plant.  All  the  sections  of  contract  A  were 
constructed  by  wet  batch  haulage  from  a  central  mixing 
plant. 

Statement  of  Operations 

An  18-ft.  pavement,  7  and  8  in.  thick,  was  constructed, 
using  a  1:2 :3i  mix  on  contract  B  and  a  l:2i:l  mix 
on  contract  A.  On  contract  B,  sections  1,  2  and  3  were 
concreted  in  order,  using  trucks  to  haul  the  dry  batches 
to  the  mixer.  With  sections  1-3  completed,  a  wheel- 
barrow outfit  was  started  on  section  4  and  the  truck 
outfit  on  section  5,  both  outfits  working  east.  When 
section  4  was  completed,  the  wheelbarrow  outfit  was 
moved  to  section  6  and  worked  north  and  west  to  meet 
the  paving  on  section  5.  On  contract  A,  the  sections 
were  concreted  in  the  order  numbered,  section  10  being 
carried  over  to  1921. 

Central  Proportioning — The  central  proportioning 
plant  has  the  usual  equipment  of  unloading  derrick, 
overhead  bins  and  cement  warehouse.  The  derrick  un- 
loaded into  the  bins  or  into  stockpiles.  Rail  deliveries 
were  ample,  no  delay,  practically,  resulting  from  lack 
of  stock  at  the  proportioning  plant. 

Proportioned  batches  were  hauled  by  one-ton  trucks, 
with  special  dump  bodies.  Work  was  started  with  15 
trucks;  later  20  trucks  were  used,  and  when  the  haul 
increased  for  section  5  west  of  Floyd,  some  two-batch, 
2-ton  trucks  were  added.  These  supplementary  trucks 
were  not  added  until  the  long  35-mile  average  haul  was 
begun,  and  then  the  trucks  were  employed  70  per  cent 
of  the  time  hauling  aggregate  from  the  Floyd  station 
to  the  wheelbarrow  sections.  All  of  the  short  haul 
work  was  done  with  the  one-ton  trucks. 

For  dry  batch  haulage  and  concreting,  the  organi- 
zation consisted  of:  5  men,  with  two  teams,  unloading 
aggregates;  2  men  loading  trucks;  5  men  handling 
cement;  25  trucks;  3  men  on  the  mixer;  6  men  placing 
concrete  for  hand  fini.shing;  1  man  finishing;  1  water 
boy;  2  to  3  fine  graders;  2  formsetters;  5  mechanics;  1 
pumpman;   1   sprinkler  man,   and  2  men   covering  the 


slab.  With  this  gang,  including  two  foremen,  of  64 
men,  the  average  output  was  400  ft.  in  12  hours. 

Wheelbarrow  Work — The  organization  for  wheelbar- 
row construction  consisted  of:  5  men  with  two  teams, 
unloading  aggregates;  3  men  handling  cement;  3 
trucks;  4  men,  with  two  teams  and  two  trucks,  hauling 
cement;  2  men  on  the  mixer;  IG  wheelbarrow  men:  6 
men  placing  concrete  for  hand  finishing;  1  man  finish- 
ing ;  1  water  boy ;  2  fine  graders ;  2  form-setters ;  1 
pumpman;  1  sprinkler  man;  2  men  covering  and  1 
foreman.  The  average  output  was  275  ft.  per  11-hour 
day  for  this  crew  of  50  men. 

Stockpiling  for  the  wheelbarrow  work  began  fully 
a  month  before  concreting  and  continued  until  the 
last  moment  of  the  operations.  In  times  of  stress,  the 
trucks  hauling  this  aggregate,  which  were  normally 
loaded  by  hand  at  the  Floyd  station,  were  manned  by  a 
night  crew  using  the  loading  equipment  at  the  central 
proportioning  plant.  The  cement  was  sometimes  un- 
loaded directly  from  the  cars  into  the  trucks  and 
sometimes  it  was  handled  through  the  central  propor- 
tioning plant  warehouse  before  being  hauled  to  stoi-age 
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places  along  the  road  from  which  places  it  was  hauled 
by  team  to  the  mixer. 

Central  Mixing — The  central  mixing  plant  consisted 
of  the  usual  unloading  derrick,  overhead  bins  and 
mixer  and  cement  warehouse.  The  operating  organi- 
zation was :  5  men  unloading  sand  and  gravel ;  7  men 
handling  cement;  11  trucks;  2  men,  with  one  team  and 
one  tractor,  hauling  cement;  3  men  on  the  mixer;  3 
men  placing  concrete  for  machine  finishing;  1  finisher; 

1  water  boy;    4   fine   graders   also  covering   the   slab; 

2  form-setters ;  4  mechanics ;  1  pumpman ;  1  sprinkler- 
man;  5  men  feeding  conveyor  and  2  foremen.  The 
output,  with  52  men,  averaged  250  ft.  per  10-hour  day. 

Shortage  of  aggregates  was  a  constant  trouble  in 
the  central  mixing  plant  operation.  Since  it  was 
realized  at  the  beginning  that  the  gravel  supply  would 
be  inadequate  the  proportions  of  the  concrete  were 
changed  to  1:2'  :1,  which  approximated  more  nearly 
the  available  material.  This  change,  however,  did  not 
make  the  supply  adequate  for  continuous  operation. 
It  also  contributed  a  delay  in  increased  time  required 
to  discharge  the  mixer,  because  of  the  high  propor- 
tion of  sand — the  time  required  was  about  30  seconds 
longer  than  for  a  1:2:3^  mixture. 

Study  of  the  three  construction  methods  indicates  the 
important  considerations  to  have  been:  (1)  Truck 
operation  and  mortality,  (2)  labor  turnover,  and  (3) 
relative  advantages  of  methods. 

Truck  Mortality — The  ordinarily  bad  haulage  condi- 
tions of  unimproved  country  roads  prevailed.  Under 
these  conditions  the  truck  mortality  was  great.    In  dry 
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batch  haulage  with  one-ton  truck.s,  not  more  than  80 
per  cent  of  the  fleet  was  ever  in  operation  and  at  the 
end  of  the  season,  80  per  cent  of  the  trucks  were 
reduced  practical!}'  to  junk. 

Observation  indicated  that  the  whole  blame  cannot 
be  placed  on  the  truck.  For  example,  one  truck  on  dry 
batch  haulage  was  practically  as  good  as  new  at  the  end 
of  the  season's  work  and  it  was  in  service  practically 
100  per  cent  of  the  working  time.  The  explanation  is 
that  this  truck  was  excellently  operated  and  main- 
tained. The  driver  was  a  young  man  from  the  contrac- 
tor's home  town,  who  was  paid  more  than  the  other 
drivers  and  who  not  only  gave  his  truck  excellent  care 
but  took  pride  in  its  appearance.  Had  the  remaining 
trucks  been  equally  well  manned  it  is  the  opinion  that 
they  would  have  endured  the  work  equaHy  well. 

Despite,  then,  a  truck  mortality  of  75  per  tent  in 
dry  batch  hauling,  it  is  believed  that  one-ton  trucks, 
with  the  reasonable  care  to  which  any  car  is  entitled 
and  especially  on  1^-  to  2i-mile  hauls,  are  efficient 
equipment.  On  longer  hauls  of  2  to  4  miles  the  two-ton 
truck  is  no  doubt  cheaper;  although  it  is  slightly 
slower  than  the  one-ton  truck,  this  objection  is  over- 
balanced by  the  larger  load  and  the  greater  durability 
of  the  heavier  construction.  Truck  mortality,  in  any 
case,  is  largely  a  question  of  efficiency  of  drivers  as 
indicated  in  the  succeeding  remarks  on  labor  turnover. 

Use  of  Turntables 

One  factor  which  is  not  often  considered  in  truck 
mortality  is  the  practice  of  using  or  not  using  a  turn- 
table. Protection  of  the  subgrade  by  using  a  turntable 
was  only  one  of  several  benefits  obtained.  Saving  in 
wear  and  tear  on  motors  was  an  important  gain.  It 
was  not  uncommon,  when  the  turntable  was  not  used, 
to  see  drivers  run  their  engines  virtually  red  hot  in 
struggling  to  make  a  turn  on  a  soft  or  sandy  subgrade. 
The  engine  depreciation  due  to  many  occurrences  of 
this  sort  soon  exceeded  the  cost  of  a  turntable. 

Besides  the  direct  savings  by  using  a  turntable  there 
was  an  evident  gain  in  regularity  of  truck  operations. 
Resident  engineer  E.  B.  Gordon  states: 

Without  a  turntable  I  have  seen  as  many  as  seven  trucks 
trying  to  back  and  turn  at  the  same  time,  often  gettinp  in 
each  other's  way,  killing  their  engines,  heating  up  their 
motors  to  the  limit  and  generally  demoralizing  the  drivers. 
With  a  turntable,  the  trucks  drive  up  in  an  orderly  procis- 
sion,  are  turned  around,  back  in  and  dump  their  loads  and 
start  back  to  the  central  plant  without  confusion. 

It  was  a  tiresome  task  for  a  driver  to  turn  a'  heavy 
load  on  an  18-ft.  subgrade,  particularly  if  the  footing 
was  poor  due  to  toft  soil  or  sand.  The  difficulty  and 
confusion  reduced  the  morale  of  the  drivers  and  the 
whole  concreting  crew.  Two-ton  trucks  with  pneumatic 
tire.s,  because  of  their  wider  tread,  did  no  more  damage 
to  subgrade  than  did  the  one-ton  trucks.  With  .solid 
tires  the  two-ton  trucks  were  destructive. 

Labor  Turnover — Labor  turnover  furnished  an  inter- 
esting study.  It  was  greatest  on  the  wheelbarrow  oper- 
ations. In  two  months  three  entirely  new  crews  were 
employed.  A  crew  of  Mexicans  lasted  about  three 
weeks  and  was  followed  by  a  crew  of  negroes  which 
lasted  about  two  weeks.  Finally  a  crew  of  white  men 
was  obtained,  but  had  it  not  been  for  the  fortunate 
closing  of  a  local  factory,  it  is  doubtful  if  men  could 
have  been  securad  or  the  wheelbarrow  sections  com- 
pleted in  the  allotted  time.  On  the  central  proportion- 
ing plant  the  greatest  turnover  was  of  truck  drivers. 


The  central  mixing  plant  drew  its  labor  from  the 
locality  and  had  the  smallest  turnover  as  well  as  more 
efficient  help. 

Quality  of  Labor 

Observation  of  labor  indicates  the  need  of  more  care- 
ful attention  to  quality  where  machine  operations  pr", 
largely  involved.  The  heavy  turnover  of  truck  driven 
has  been  mentioned.  As  there  was  always  a  waiting 
list  of  local  town  boys  wanting  to  drive  trucks  this 
rapid  turnover  did  not  on  the  face  of  things  appear  to 
be  a  serious  factor.  The  waiting  list,  however,  was 
made  up  of  "kids  looking  for  a  soft  job,"  and  as  stated 
by  Mr.  Gordon: 

Floaters  do  not  meke  good  caretakers  of  cars  and  on  a  truck 
outfit  this  is  one  of  the  most  important  factors  to  be  consid- 
ered, both  from  the  standpoint  of  depreciation  of  machinery 
and  as  it  affects  the  delivery  of  material.  The  trucks  are  the 
life  of  the  job  and  they  require  constant  conscientious  care 
by  their  driver  which  cannot  be  expected  from  boys  looking 
for  an  easy  temporary  job.  Besides,  drivers  of  this  class 
waste  time  on  the  road.  Labor  is  the  most  important  fac- 
tor in  construction  performed  mostly  by  machinery.  Ma- 
chinery does  the  work  in  road  constniction  with  truck  haul- 
age from  central  plants,  and  requires  competent  help  to 
keep  it  working  efficiently.  Many  contractors  overlook  this 
fact  and  believe  they  are  saving  money  by  hiring  boy  oper- 
ators at  low  wages,  instead  of  making  their  machinery  more 
efficient  by  hiring  older  skilled  men  at  wages  which  will 
keep  them  in  the  work  and  interested  in  their  machines. 

On  the  dry  batch  haulage  operations  truck  drivers  were 
getting  40c.  and  50c.  an  hour,  or  less  than  the  Mexican 
wheelbarrow  men,  who  were  paid  60c.  an  hour.  It  is,  there- 
fore, small  wonder  that  truck  mortality  was  high.  This 
high  mortality  resulted  in  delay  at  the  mixer  on  the  long 
haul  which  made  at  least  15  per  cent  of  the  placing  outfit's 
time  a  total  loss  to  the  contractor. 

On  the  wheelbirrow  work,  the  high  turnover  was  due  not 
to  low  wages,  but  to  unrest  and  independence.  Labor  was 
Kcarce  and  correspondingly  careless  about  holding  a  job. 

Comparison  of  Mefhods—'Under  the  condition  ob- 
served the  yardages  per  man  per  hour  were:  Wheel- 
barrow, 1.11  sq.yd.;  central  proportioning,  1.10  sq.yd.; 
central  mixing,  1.31  sq.yd.  In  comparing  the  organi- 
zations given,  the  difference  between  central  propor- 
tioning and  central  mixing  in  number  of  men  required 
is  misleading,  because  the  job  using  dry  batch  haulage 
had  an  adequate  amount  of  material  at  all  times  and 
was  able  to  work  a  large  fleet  of  trucks,  while  the  job 
rsing  wet  batch  haulage  was  handicapped  by  a  short- 
age of  material  throughout  the  entire  season  and 
could,  therefore,  not  employ  the  maximum  fleet  of 
trucks  inasmuch  as  the  daily  output  was  reduced  about 
50  per  cent  by  lack  of  materials.  Comparing  the  aver- 
age daily  output  of  the  two  outfits,  Mr.  Gordon  states: 

I  found  that  labor  proved  to  be  in  the  same  proportion, 
making  labor  costs  equal  and  leaving  only  a  matter  of  per- 
sonal opinion,  between  the  two  methods,  as  to  which  is  the 
best  to  use  under  varying  conditions.  Personally,  I  can  see 
no  advantage,  one  over  the  other,  in  the  matter  of  cost 
on  a  short-haul  job,  and  on  a  long  haul  I  think  either  method 
gets  too  expensive  and  the  work  should  be  classed  as  an 
industrial  railroad  job.  With  an  average  haul  of  33  milej 
on  Division  B  west  of  Floyd,  the  labor  c>ost  doubled  over 
the  labor  cost  where  the  average  h.-\ul  ran  from  IJ  to  23 
miles  as  it  did  from  Floyd  to  Charles  City. 

Assuming  central  proportioning  and  central  mixing 
to  be  equal  in  cost  of  operation,  both  exhibited  the 
following  advantages  over  wheelbarrow  work: 

1.  Reduced  demurrage  bills  on  account  of  being  in 
a  position  to  unload  cars  on  to  stockpile  immediately 
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ter  tTiey  have  been  spotted  on  side  track.  On  wheel- 
rrow  outfits,  it  is  usually  desirable  to  shovel  directly 
Dm  the  car,  with  a  result  that,  inclement  weather, 
iddy  roads,  etc.,  tie  up  operations.  Then,  if  unloaded 
to  the  ground,  the  material  has  to  be  handled  twice 
expensive  methods  before  it  is  even  dumped  on  the 
jgrade  since  an  outfit  of  this  kind  is  seldom  equipped 
th  a  crane 

I.  Reduction  in  waste  of  fine  and  coarse  aggregate 
■m  approximately  10  per  cent  on  wheelbarrow  work 
about  li  per  cent  on  truck  work.  The  latter  per- 
tage  was  determined  by  actual  observations  on  five 
rerent  concrete  jobs  last  year,  all  within  a  radius  of 
1  xniles  of  Mason  City. 

;.  A  reduction  in  the  number  of  ordinary  laborers 
■  uired  continuously  on  a  wheelbarrow  job,  a  problem 
I'thy  of  consideration  of  any  country  road  work 
1  uiring  any  great  number  of  men. 

.  A  reduction  in  the  cost  of  handling  all  mate- 
'  s.  For  example,  on  a  wheelbarrow  job,  all  material 
Eiandled;  first,  from  the  car  into  trucks  or  wagons 
1,  hauled  to  the  paving  site  to  be  dumped  on  the 
li  grade ;  second,  it  has  to  be  handled  again  by  shovel- 
I  Into  wheelbarrow,  and  in  case  of  bad  weather, 
•I  aires  either  a  third  handling  at  the  siding,  or 
Idurrage  bills,  either  of  which  are  more  or  less  ex- 
x  sive.  These  operations  are  ordinarily  performed  by 
1.  d  and  are  expensive.  On  the  other  hand,  using  the 
1  :k  outfit,  material  is  handled  twice  also,  but  with 
D  hinery  which  greatly  reduces  the  cost. 

It  is  veiy  difficult,  in  fact  nearly  impossible,  to 

le  re   a  satisfactoiy   subgrade   where    the   aggregate 

,s  lumped  on   the   subgrade.     Even   though   the   sub- 

j:  le  has  been  prepared  in  first-class  shape  the  trucks 

li  ling  material  to  the  job  will  cut  up  the  grade  more 

^T  ^ss,  and  generally  more,  and  after  the  material  has 

distributed  out  ahead  of  the  mixer,  it  is  .practically 

ble  to  work  a  roller  in  ahead  of  the  mixer  to  put 

r  grade  in  the  shape  it  should  be.     Although  trucks 

u  up  the  subgrade  by  the   Central  Plant   method  a 

•■'  T  can   still   be   worked   to   good    advantage   and   a 

y  good  sub-grade  obtained  even  though   it   is  not 

fifect  of  course  as  can  be  obtained  by  the  indus- 

ir .  railroad  method  in  conjunction  with  a  subgrade 

m  hine. 


■  Slate  Dust  for  Asphalt  Mixtures 

ne  manufacture  of  filler  for  road  asphalt  mixtures 
is  promising  field  for  slate  waste  utilization,  accord- 
in  to  the  U.  S.  Bureau  of  Mines.  At  present  from  80 
•0  5  per  cent  of  the  gross  production  of  all  slate  quar- 
n<  in  the  United  States  is  discarded  as  waste.  In  the 
Ot  aration  of  asphaltic  mixtures  for  surface  roads,  in 
•«i  tion  to  the  sand  and  stone  aggregates,  finely  pulver- 
iz<  limestone  or  Portland  cement  is  ordinarily  used  as 
'  ler.  The  City  of  New  York  alone  requires  about 
'OOO  tons  of  this  filler  material  annually.  An  attempt 
la  been  made  by  the  Bureau  to  determine  the  adapt- 
'b  ty  of  slate  flour  for  such  use.  The  results  of  its 
"X  rimental  work,  while  not  yet  conclusive,  indicate 
h  the  use  of  slate  flour  as  a  filler  in  asphalt  road 
u  ace  mixtures  would  result  in  improved  highways 
•n  that  a  wide  use  of  such  filler  would  afford  a  profit- 
-b  outlet  for  waste  slate,  with  consequent  advantage 
'0  le  slate  producing  indu.stry.  The  cost  of  .slate  flour 
i8  1;tle  more  than  half  that  of  portland  cement. 


Draining  Concrete  Railroad  Tunnels 

SINCE  concrete  lining  has  been  placed  extensively  iri 
railroad  tunnels  of  the  west  the  question  of  how 
adequately  to  drain  them  has  been  receiving  special 
attention.  The  old  practice  of  leaving  2-in.  pipe  weep 
holes  in  the  concrete  has  proved  unsatisfactory.  These 
small  holes  choke  easily,  and  unless  careful  inspection  ia 
made  regularly  and  a  special  tool  is  used — two  require- 
ments which  it  is  desirable  to  avoid  as  far  as  possible — 
they  cannot  be  depended  upon  to  function.  Cases  are 
on  record  in  which  wall  footing  and  invert  2  ft.  in  thick- 
ness were  broken  and  distorted  by  hydrostatic  pressure 
behind  inadequately  drained  concrete  lining. 

A  modern  standard  for  tunnel  weep  holes,  which  has 
so  far  proved  very  satisfactory,  has  been  adopted  on 
the  Pacific  division  of  the  Southern  Pacific  Railroad. 
These  holes  6x8  in.  in  size  are  being  made  standard 
in  all  concrete  tunnel  lining.  They  are  formed  by  boxes 
made  up  of  1-in.  lumber,  placed  in  the  forms  before 
pouring,  and  are  spaced  10  ft.  apart.  The  wood  is  in- 
tended only  for  service  while  the  concrete  is  setting, 
and  may  be  removed  any  time  thereafter  or  left  in 
place  to  decay.  The  holes  are  located  just  above  the 
sill  or  on  a  level  not  lower  than  the  top  of  the  tie  so 
that  a  tamping  bar  can  can  be  readily  thrust  into  the 
hole  to  clear  out  obstructions.  For  all  but  very  short 
tunnels  weep  holes  are  always  provided  in  concrete 
lining  even  though  no  water  has  c.npeared  up  to  the 
time  the  lining  is  placed.  The  cost  is  so  little  and  the 
insurance  against  dangerous  pressure  is  great. 

Effect  of  Tunnel  Grades  on  Dr.\inage 

In  long  tunnels  there  are  several  other  considerations 
involved  in  a  satisfactory  drainage  system  for  getting 
water  to  the  portals.  The  first  of  these  is  sufl[icient 
grade.  Maintenance  engineers  oppose  the  construction 
of  tunnels  on  less  than  0.3  per  cent  grades,  as  anything 
less  is  likely  to  mean  difficulty  in  maintaining  drainage. 
The  use  of  drain  tile  buried  in  the  ballast  either  on 
center  line  or  at  the  sides  leaves  a  roadbed  that  can  be 
finished  off  level,  but  there  is  danger  that  the  tile  will 
clog  with  mud  and  involve  expensive  maintenance  if 
not  still  more  serious  objections. 

The  use  of  covered  plank  troughs  along  each  wall  with 
frequent  openings  in  the  sides  has  been  fairly  satis- 
factory. The  cover  can  be  removed  and  the  trough 
cleared  out  with  a  square-nosed  shovel.  They  are  un- 
satisfactory insofar  as  they  are  sure  to  collapse  in  time 
due  to  the  decay  of  the  wood,  an  event  greatly  hastened 
by  the  conditions  ordinarily  obtaining  in  a  tunnel  drain. 
A  better  design  comprises  a  concrete  curb  at  least  10  in. 
from  the  wall,  provided  with  openings  through  which 
water  can  escape  from  the  ballast.  If  such  a  curb  is 
provided  with  a  shoulder,  and  a  projection  or  ledge  is 
cast  at  the  same  level  along  the  wall,  a  cover  plank  can 
be  placed  over  the  drain  to  protect  it  from  debris  and 
to  serve  as  a  walk.  Such  a  plank  is  permissible  as  a 
part  of  permanent  construction  because  it  is  not  in 
contact  with  water  or  moist  earth  and  can  be  easily 
removed  by  hand  for  inspecting  or  cleaning  the  trough. 

Whatever  detail  of  arrangement  is  adopted,  there  are 
two  requirements  that  will  always  be  met  in  good  prac- 
tice, (1)  a  design  such  that  inspection  and  cleaning 
can  be  made  easily  with  tools  which  track  men  ordinarily 
carry  and  (2)  the  elimination  of  wood  or  other  ma- 
terial subject  to  rapid  decay  except  in  very  favorable 
conditions  or  on  temporary  construction. 
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Copyright  Dates  in  Book  Catalogs  Urged 

Sir — Catalogs  of  most  of  the  book  publishing  concerns 
do  not  give  the  date  of  the  copj'right  of  their  books. 
It  is  a  great  inconvenience  to  send  off  for  a  book  which 
should  be  of  recent  date  to  find  that  it  is  ten  or  fifteen 
years  behind  the  times.  It  simply  means  the  return  of 
the  book  and  dissatisfaction.  I  suggest,  as  an  im- 
provement over  the  present  practice,  that  publishers 
give  copyright  dates  in  their  catalogs. 
University  of  Idaho,  T.    C.    MEAD, 

Moscow,  Idaho.  Associate  Professor  of 

Agricultural  Engineering. 


Goldman's  "Financial  Engineering" 

Sir — My  attention  has  only  recently  been  called  to 
the  review  of  my  book,  "Financial  Engineering,"  in 
your  issue  of  Jan.  20,  p.  127.  The  review  shows  careful 
study  and  is  very  good. 

On  p.  20  of  "Financial  Engineering"  I  specifically 
caution  the  reader  on  the  matter  of  wear  in  these 
words:  "The  reader  is  cautioned  not  to  confuse  depre- 
ciation with  wear  as  is  often  done  in  practice."  This 
is  followed  by  detailed  discussion  on  this  point.  In 
spite  of  this,  so  strong  is  custom,  that  your  reviewer 
falls  into  that  very  error,  maintaining  that  wear  should 
be  charged  as  depreciation;  that  is  as  a  fixed  charge, 
which  would  imply  that  wear  continues  whether  the 
equipment  "is  in  use  or  idle."  This  is  absurd.  His 
excuse  for  not  charging  major  repair  items  as  an  oper- 
ating cost  is  that  "this  would  distort  the  annual  ex- 
penses of  certain  years  .  .  ."  This  is  unnecessary 
since  a  sinking  fund  can  be  provided  for  wear  just  as 
well  as  for  depreciation  or  any  other  long-interval 
expense,  if  the  operating  life  and  the  amount  of  use 
are  known  at  least  approximately.  True,  I  employ  a 
life  table  in  which  wear  is  a  f;ictor.  No  other  data  are 
available.  The  distinction  between  the  operating  and 
natural  life  has  never  before  been  made.  But  that 
does  not  alter  the  fact  that  wear  does  not  occur  when 
the  unit  is  idle,  and  any  analysis  based  on  the  opposite 
assumption  will  inevitably  lead  to  error. 

So  also  your  reviewer  takes  exception  to  my  con- 
.sidering  depreciation  as  a  trust  fund.  I  do  not  know 
and  do  not  care  what  economists  think  about  this. 
"Eminent  jurists"  do  not  hold  otherwise.  They  hold 
that  the  duty  of  a  public  utility  is  to  render  fully  and 
adequately,  the  service  that  they  undertake  or  contract 
for.  And  this  can  only  be  done  if  worn-out  and  depre- 
ciated equipment  is  continually  replaced.  If  this  fund 
is  pocketed,  how  is  depreciated  equipment  to  be  re- 
placed ?  It  would  be  only  another  way,  and  a  vei-y  poor 
way,  of  going  out  of  business.  The  position  that  such 
equipment  could  be  bought  and  charged  to  capital  in- 
vested would  be  utterly  untenable.  And  what  holds  true 
for  public  utilities,  holds  equally  for  private  business. 
The  truth  can  only  be  arrived  at  by  a  correct  analysis. 

I  do  not  understand  your  reviewer  when  he  says  that 
"the  early  part  of  the  book  is  disconcerting  because  of 
a  few  radical  dicta,"  as  for  example  when  "he  avers  that 


'even  the  most  elementary  study  shows  there  is  no  sue 
law'  "  as  the  so-called  law  of  supply  and  demand.  Wh 
"disconcerting"?  Why  "radical  dicta"?  Does  he  impl 
that  my  statement  is  incorrect?  If  so  I  shall  gladl 
meet  his  challenge.  Or  is  it  "disconcerting"  merel 
because  it  is  different  from  what  we  have  incautiousl 
been  swallowing?  0.  B.  Goldman. 

Portland,  Ore.,  May  11. 

[The  reviewer's  reply  to  the  foregoing  letter  follow 
— Editor.] 

Sir — Among  the  specific  points  that  Professor  Goh 
man  brings  up,  one  real  question  is  whether  or  not  h 
dogma  on  depreciation  are  preferable  to  the  presei 
accepted  composite  ideas  which  are  the  grovrth  of  mat 
years  of  engineering,  economic  and  legal  thought.  The: 
have  been  so  m.any  attempts  to  hitch  radically  differe; 
definitions  to  the  innocent  word  "depreciation"  th, 
confusion  has  been  confounded.  To  add  another  de 
nition  and  to  build  a  book  or  a  school  of  thought  abo 
it  now,  would  be  a  misdemeanor  properly  punishable  1 
sentence  of  forced  listening  to  the  whole  ensuing  di 
cussions. 

Professor  Goldman  makes  depreciation  result  on 
from  obsolescence,  inadequacy  and  idleness,  and  he  ir 
agines  a  "natural  life"  terminated  by  these  effects  on 
— as  contrasted  with  an  "operating  life"  which  may  1 1 
ended  by  one  or  all  of  obsolescence,  inadequacy,  superc€  i 
sion,  lack  of  requirement,  or  irreparable  wear  and  tes  I 
Such  a  distinction  appeals  to  me  as  too  artificial  ai  j 
academic,  for  little  equipment  is  allowed  to  lie  around  | 
desuetude.  It  gives  inadequate  results  to  base  the  annu  j 
depreciation  allowance,  which  is  practical,  si>ecific,  col  I 
matter-of-fact  money,  on  such  an  unnatural  idle  li  i 
when  the  money  needed  depends  on  a  life  determined  f 
final  inability  to  make  good  by  repairs  the  effects  of  i  • 
tivity.  All  this  Professor  Goldman  really  admits  wh  ^ 
he  says  that  he  uses  life  tables  based  on  wear  and  tei  i 
for  "no  other  data  are  available" — and  never  will  | 
from  the  very  nature  of  the  actions  involved. 

The  author  in  his  letter  insists  that  the  annual  dept  'f 
ciation  allowances  are  to  be  gathered  into  a  trust  fu  ^: 
created  to  buy  new  equipment  with.     In  the  first  pli 
with  growths  of  business  and  development  of  the  ar '» 
Ihe  trust  will  be  insufficient  and  an  investment  will  si 
be  needed.    The  next  inevitable  step  from  the  trust  ic 
is  to  make  the  annual  depreciation  allowance  depend 
not  what  the  items  of  property  actually  co.st  but  on  wl 
will  be  the  cost  of  the  future  substitute. 

I  believe  that  it  is  clearer,  more  logical,  more  ' 
nomical  as  to  production  cost,  conducive  to  better  r. 
agc.nent   and   in   harmony  with   the  principles  of 
United  States  Supreme  Court  decisions  and  the  sev' 
state  accounting  codes,  to  regard  the  depreciation  nl! 
ance  as  the  concurrent  payment  of  a  loss  of  invc 
capital.     Once  the  repayment  is  made  the  investors  i ' 
do  with  it  as  they  please.     So  long  as  they  are  in 
public  utility  business  they  must  maintain  service  fl' 
they  will  be  ready  to  replace  old  antiquated  appara 
with  the  latest  designs  if  they  have  had  their  invi 
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lent  returned  to  them.    They  do  not  need  it  tied  up  in 

low-interest  bearing  fund  when  it  could  be  employed 
1  better  paying  extensions. 

Such  debatable  assertions ai-e  the  "disconcerting  dicta" 
f  Professor  Goldman's  book  and  of  his  letter.  They 
re  disconcerting  because  here  and  there  theory  is 
aveloped  that  must  needs  be  discounted,  because  the 
lexperienced  reader  knows  not  how  far  such  matters 
lay  permeate  the  rest  of  the  book,  because  they 
;tcken  a  Quixotic  attitude  that  will  not  even  recognize 
^finite  economic   accomplishments. 

It  must  be  remembered,  finally,  that  all  these  things 
ire  discussed  are  of  no  very  great  importance  in  view 

the  general  excellence  and  utility  of  the  book  itself. 

JMontclair,  N.  J.,  July  2.  H.4RRY  Barker. 


Monumental  Work  on  Municipal  Refuse 

■  iLLBCTION  AND  DISPOSAL  OF  MUNICIPAL  REFUSE — Bv 
Rudolph  Hering-,  D.Sc,  New  York  City:  Past  President  of 
\merican  Public  Health  Association  and  of  Engineers  Club  of 
Philadelphia :  Past  Vice-President  Am.  Soc.  C.  E.  :  M.A.S.M.E.. 
■tc.  and  Samuel  A.  Greeley,  Chicago,  III..  M.  of  American  Pub- 
ir  Health  Association,  M.  Am.  Soc.  C.  E.,  Western  Society  of 
"ivil  Engineers,  M.A.A.B.,  etc.  New  York  and  London;  Mc- 
iraw-Hill  Book  Co.,  Inc.  Paper;  6  x  9  in.  ;  pp.  65S  :  illus- 
rated.      $7. 

Monumental  is  a  fitting  word  to  characterize  this 
1  iatise  on  municipal  refuse.  Aside  from  the  merits 
(  the  book  as  a  contribution  to  engineering  literature, 
1 !  volume  is  notable  because  it  fittingly  marks  and 
( iwns  Mr.  Hering's  long  years  of  investigation  and 
]  ictice  in  the  important  field  of  municipal  refuse 
C  posal.  Mr.  Hering  was  not  only  an  American  pioneer 
i  this  field  but  for  many  years  he  stood  almost  alone, 

I  rticularly  in  presenting  first-hand  information  on 
(  rent  British  and  European  methods  of  garbage 
(  posal.  By  putting  the  ripe  fruits  of  his  years  of 
E  dy  into  his  book  he  deserves  both  commendation  from 
e  rineers  and  emulation  on  the  part  of  those  rich  in 
€  lerience  in  other  fields.  Having  said  this  much  of 
t  senior  author  it  is  only  fitting  to  add  that  Mr. 
( ;eley  is  one  of  the  few  younger  engineers  who  have 
8  cialized  in   garbage  disposal ;   that  he  made  a  tour 

0  investigation  with  Mr.  Hering  in  Europe  some  years 
a  i;  that  subsequently  he  was  engaged  on  the  construc- 

I I  of  the  large  incinerator  at  Milwaukee,  and  still 
1;  !r  was  in  charge  of  the  operation  of  the  incinerator 
a  well  as  of  the  collection  and  disposal  of  municipal 
t  use   in   that   city.     This  combination    of  effort   has 

1  duced  a  book  rich  in  observation  and  experience  in 
0  of  the  most  important  fields  of  municipal  sanita- 
t  1.     Coming  from  such  authors  at  a  time  when  muni- 

lefuse  collection   and   disposal    is   in   a   very   un- 
transition  stage  and  when  the  earlier  books  on 
..hject  are  by  no  means  up-to-date  "The  Collection 
&I  Disposal  of  Municipal  Refuse"  is  most  welcome. 

ifter  a  general  survey  of  the  field — which,  like  other 
P  ts  of  the  work,  includes  Europe  as  well  as  the  United 
S  tes  and  Canada— there  appear,  in  logical  order, 
c:  pters  on  house  treatment,  collection,  supplemental 
tinsportation,  cost  estimating  for  the  latter,  and  a 
n  nber  of  chapters  on  the  various  means  of  disposal. 
T;  chapters  on  disposal  include  depositing  refuse  in 
*  er  and  on  land,  feeding  to  hogs,  .sorting  rubbi.sh, 
i'meration,  and  reduction.  At  this  point  the  author.s 
P  sent  chapters  on  estimating  costs  and  on  selecting 
tl  method  of  disposal.  There  follow  chapters  on  stable 
"  bish,  street  refuse,  night  soil  and  dead  animals.  The 
fit  chapter  is  a  general  review  of  "Procedure  in  Small 
Tvns  and  Villages."     It  will  be  seen  that  all  municipal 


wastes  except  sewage  are  discussed,  beginning  with 
the  point  of  origin  (house  treatment)  and  continuin;:- 
with  collection,  supplemental  transportation  and  final 
disposal.  A  good  balance  seems  to  be  maintained,  but 
perhaps  some  readers  would  expect  more  than  is  given 
on  sweeping  streets. 

Notable  features  of  the  book  are  its  abundance  of 
statistical  data,  its  chapter  summaries  and  conclusions, 
its  outlines  for  drawing  specifications  and  last  to  be 
mentioned  but  not  least  in  importance,  the  judicial  at- 
titude of  the  authors  in  presenting  the  claims  of  the 
various  methods  available  for  accomplishing  the  same 
end.  As  to  the  statistical  data,  the  authors  seem  to 
have  presented  too  much  rather  than  too  little,  although 
apparently  they  have  done  much  sifting.  The  impres- 
sion that  there  is  more  tabular  matter  than  will  prove 
to  be  useful  is  perhaps  heightened  by  the  fact  that  a 
considerable  part  of  it  is  rather  old.  This  is  due  in 
part  to  the  long  time  that  the  book  has  been  under 
way.  It  might  be  urged  that  war  and  post-war  con- 
ditions make  many  of  the  older  figures  equally  if  not 
more  valuable  than  later  figures  would  be.  In  so  com- 
prehensive a  book  as  this  one  it  is  almost  impossible 
to  give  thoroughly  up-to-date  figures.  It  is  unlikely 
that  anyone  will  be  misled  by  the  figures  for  the  earlier 
years.  The  question  rather  is,  are  all  the  old  figures 
of  sufficient  value  to  justify  the  extra  bulk  and  cost 
that  they  cause?  The  tables  should  not  be  dismissed 
without  commendation  for  their  excellent  form — praise 
that  should  also  be  extended  to  what  may  be  termed  the 
entire  range  of  editorial  work  on  the  book,  credit  for 
which  and  for  the  index  the  authors  heartily  give 
to  T.  J.  McMinn. 

Finally,  the  book  deserves  a  place  with  the  best  that 
are  available  on  other  brances  of  municipal  engineering 
and  sanitation.  It  will  do  much  to  place  refuse  collec- 
tion and  disposal  on  a  sound  engineering  basis. 


Irrigation  Terminology 

GLOSSARY  OF  TERMS  IN  USE  ON  PUNJAB  CANALS.  Pre- 
pared  by  H^  \\ .  iNicholfson,  B.  Sc.  E.xccutive  Engineer,  Punjab 
Irrigation  Branch.  Simla.  India;  Government  I'ress.  Paper- 
S   X   Ij   in.,   pp.    ir,  ;    2   folding:  plates. 

In  an  introduction  to  this  glossary  T.  R.  J.  Ward, 
inspector-general  of  irrigation  in  India  (Delhi),  writes 
forcibly  regarding  the  importance  of  preciseness  of  defi- 
nition in  any  work  of  a  scientific  character,  and  ex- 
presses the  hope  that  irrigation  engineers  will  unite  for 
a  common  terminology  on  (1)  individual  canals,  (2) 
within  each  province,  and  (3)  throughout  India. 

Considered  as  an  exhibit  of  "terms  in  use"  in  one 
district,  and  as  making  for  uniformity  within  that  dis- 
trict, Mr.  Nicholson's  "Glos.sary"  is  commendable.  Rut 
even  for  use  within  a  single  di.strict  it  would  .seem  to 
be  advantageous  to  be  less  arbitrary  in  some  of  the 
terms,  while  as  a  move  towards  a  common  terminology 
for  India  and  Burma  a  more  rational  choice  of  terms 
seems  necessary.  Some  elaboration  of  this  critici.sm 
may  not  be  unwelcome  as  a  possible  contribution  toward 
a  world-wide  engineering  terminology.  Our  remarks 
will  be  confined  to  the  terms  "average  supply"  and 
"mean  supply,"  wherein  two  .synonymous  words,  as  both 
the  context  and  common  usage  show,  are  employed 
arbitrarily  to  designate  two  different  things.  "Aver- 
age supply,"  according  to  Mr.  Nichol.son,  "is  the  sum 
of  the  daily  discharges  of  the  channel  divided  by  the 
number  of  days  the  canal  is  open  at  its  head,"  while 
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"mean  supply"  has  exactly  the  same  base  "divided  by 
the  number  of  days  in  the  crop."  In  other  words,  ac- 
cording to  the  "glossary"  itself,  "average  supply"  is 
"a  measure  of  the  rate  of  flow"  and  "mean  supply"  is 
"a  measure  of  the  water  used."  Why,  then,  not  be 
specific  and  avoid  confusion  by  using  the  terms  "aver- 
age supply"  and  "average  use"? 


by  any  engineer  desirous  of  kno\ving  something  of 
the  tremendous  advances  in  machine  design  made  pos- 
sible by  the  discriminating  use  of  heat-treated  and 
alloy  steels. 


Metallic  Engineering  Material 

Reviewed  by  E.  E.  Thum 

Associate  Editor,  Chemical  and  Metalluraical  Enginerring, 
New  Yorli  City 

THE  CASE-HARDENING  OF  STEEL:  An  Illustrated  Exposition 
of  thie  Changes  in  Structure  and  Properties  Induced  in  Steels 
by  Cementation  and  Allied  Processes^ — By  Harry  Brearley.  Sec- 
ond Edition.  New  York  and  London  ;  Longmans,  Green  &  Co. 
Cloth  ;  6x9  in.  ;   pp.   207  :   illustrated.     $6. 

FESTIGKEITSEIGENSCHAFTEN  ITND  GEFUGEBILDER  DER 
KONSTRIIKTIONSMATERIALIEN — Von  Dr.-Ing.  C.  Bach  und 
R.  Baumann.  Professoren  an  der  Technischen  Hochschule  Stutt- 
gart. Zweite,  Stark  Vermehrte  Auflage.  Berlin,  Germany : 
Verlag  von  Julius  Springer.   Cloth  ;  8x10  in. ;  pp.  191 ;  illustrated. 

Mr.  Brearley,  who  is  Works  Manager  of  Brown- 
Bailey's,  Ltd.,  an  important  steel  company  of  Sheffield, 
England,  writes  a  very  informing  book  about  the 
principles  and  practices  of  case-hardening.  That  oper- 
ation, as  is  doubtless  well  known,  consists  of  taking 
steel  pieces  which  are  low  in  carbon,  soft  and  tough, 
and  carbonizing  the  surface  to  a  depth  of  perhaps  J 
in.,  whereby  this  "case"  may  be  made  glass  hard. 
Pieces  such  as  axles  or  armor  plate  which  must  be 
hard  to  resist  wear  or  penetration  and  tough  to  resist 
impact  are  treated  in  this  manner.  Other  parts,  like 
ball  races,  which  must  be  machined  all  over,  can  be 
cut  from  soft  stock  and  later  converted  to  a  hard 
object  incapable  of  being  machined. 

Case-hardening,  as  an  art,  rests  on  hoar.y  tradition. 
Steel  made  in  ancient  times,  and  even  today  the  steel 
produced  by  half-civilized  tribes,  comes  in  a  rather 
haphazard  way  direct  from  the  iron  ore.  The  old 
smith  desired  to  convert  his  ore  into  tough  iron,  and 
only  when  an  excess  of  carbon  entered  his  hot,  spongy 
metal  did  it  become  steel — sometimes  what  we  now 
know  as  pig  iron  was  made  inadvertently. 

The  first  "indirect"  process  of  making  steel  was 
invented  about  1600.  It  made  steel  deliberately,  and 
not  by  chance.  It  consisted  of  heating  iron  in  close 
contact  with  charcoal,  whereby  the  iron  bar  became 
a  steel  bar.  This  process  is  still  commonly  used  by 
Shefl^eld  iron  masters  for  their  finest  cutlery,  and  is 
the  direct  ancestor  of  case-hardening  practices. 

Thus  it  is  that  the  art  described  by  Mr.  Brearley  is 
very  largely  controlled  by  rule  of  thumb;  it  is  the 
fertile  field  for  quacks  and  patent  medicine  vendors, 
and  the  hardeners  themselves  are  men  who  arc  doing 
what  their  fathers  told  them  was  the  right  way  to 
do — it  was  right  because  his  father  in  turn  told  him 
it  had  always  been  done  so.  To  reach  these  men  and 
discuss  their  problems  in  a  way  which  would  be  intel- 
ligible requires  a  clear  style  and  an  orderly  develop- 
ment of  the  subject.  But  to  get  far  along  on  this 
course  it  is  necessary  to  introduce  advanced  metallurgy, 
for  it  has  been  only  recently  that  the  most  searching 
investigations  have  shed  light  on  the  points  in  ques- 
tion. 

Consequently  the  book  in  itself  comprises  an  excellent 
introduction  to  the  principles  of  physical  metallurgy 
as  applied  to  iron  and  steel,  and,  quite  apart  from  its 
value  as  a  text  on  case-hardening,  could  well  be  read 


The  rather  unique  German  book  noted  above  is 
an  illustrated  encyclopaedia  covering  the  strength  of 
the  metallic  materials  of  construction.  It  presents 
graphs  showing  the  relations  between  deformation  and 
loading  for  a  certain  steel,  for  instance.  Illustrations 
are  printed  alongside  showing  the  typical  test  bar,  the 
surface  of  fracture,  and  the  normal  microstructure. 
Many  pictures  are  given  of  faulty  structures  and  the 
nature  of  the  breaks,  both  as  seen  by  the  eye  and 
under  the  microscope.  Carbon  steels,  plain  and 
annealed,  special  alloy  steels,  cast  iron  and  steel, 
malleable  iron,  brass,  bronze,  and  the  principal  non- 
ferrous  metals  are  covered  in  this  manner  in  Q-'iO  illus- 
trations. Apparently  most  of  the  material  is  original 
with  the  authors.  Typographically  the  book  is  excel- 
lent, the  micrographs  being  particularly  well  printed 
It  would  be  a  good  reference  book  for  any  contro 
or  testing  laboratory  working  with  metals. 


For  Students  of  Highway  Engineering 

Reviewed  by  Charles  J.  Bennett 

state  Highway  Commission,  Hartford,  Conn. 

HIGHWAY    ENGINEERING:    Rural    Roads    and    Pavements— B: 
George  R.  Chatburn.  A.M.,  C.E.,  Professor  of  Applied  Mechanii 
and    Machine    Design    and    Lecturer    on    Highway    Engineerir- 
the  University   of  Nebraska,   Lincoln.      New   York:    John   Wil 
&  Sons,   Inc.      London  :    Chapman  &  Hall,   Ltd.      Cloth  ;   5x8   ii 
pp.  379  ;  illustrated.     $3.     18s.  net. 

The  author  defines  his  work  as  a  textbook  suitabl 
for  the  layman  and  for  particular  use  by  agricultura 
students.  If  the  purpose  of  the  work  is  to  discourage 
the  layman  from  becoming  a  highway  expert,  the  re 
suit  should  be  easily  achieved  since  the  book  abound 
in  discussions  of  formulas  which  would  be  uninte! 
ligible  to  the  ordinary  layman. 

From  the  standpoint  of  the  reviewer,  the  book  is 
good  text  for  students  in  highway  engineering,  bu 
should  be  studied  with  the  understanding  that  man 
of  the  details  in  any  work  of  this  character  are  ope 
to  discussion  as,  for  instance,  on  p.  194  the  state 
ment  is  made  that  in  the  construction  of  broken  stor 
roads,  the  large  stone  should  be  at  the  bottom.  Tho 
are  many  cases  of  successful  construction  where  tl 
rule  has  been  reversed.  The  student  of  any  enginee' 
ing  work,  and  particularly  a  work  on  highways,  shoul 
not  confine  his  study  entirely  to  one  book. 

The  author  shows  a  broad  knowledge  of  engineer! ' 
literature.  Information  is  collected  from  countlt 
sources,  to  which  due  credit  is  given.  In  some  i 
stances,  costs  of  doing  certain  classes  of  work  :i 
quoted.  These  costs  are  unreliable,  as  are  any  on- 
([uoted  in  a  book  unless  all  the  conditions  under  wh; 
the  work  was  carried  on  are  stated. 

In  the  discussion  of  sand-clay  roads  on  p.  154,  mot 
attention  should  be  given  to  the  proper  clay  for  bin 
ing  purposes.  Bituminous  concrete  base  is  dismiss 
in  three  linos,  while  paving  brick  manufacture  is  gi\' 
careful  attention.  In  other  words,  as  the  author  trn 
says,  the  literature  on  highway  engineering  is  bei' 
written  so  fast  that  it  is  impossible  for  any  studci 
thoroughly  to  surround  the  entire  subject,  or  for  ai 
author  to  write  in  one  volume  all  of  the  details  ' 
highway  and  pavement  construction. 
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rhe  author's  long  and  careful  discussion  of  concrete 
,d  specifications  and  the  selection  of  materials  is  of 
^at  value  as  a  collection  of  information  on  this  very 
jortant  division  of  highway  engineering.  The  par- 
aph on  costs  (p.  285)  is  subject  to  the  criticism 
costs  already  made,  as  well  as  to  the  objection  that 
ts  have  risen  to  such  an  extent  that  the  estimates 
ed  on  costs  of  1915  would  be  of  little  value  today. 
!  sections  on  proportioning  concrete,  including  the 
of  the  maximum  density  curve,  promise  to  be 
ful. 

'he  book  is  we'l  arranged  and  is  a  valuable  addi- 
1  to  highway  engineering  literature,  particularly  in 
]V  of  the  fact  that  it  should  convince  the  layman 
i;  the  planning  and  construction  of  highways  is 
lely  an  engineering  problem  not  to  be  solved  by  the 
!  nary  man  in  the  street.  Professor  Chatbum  is  to 
i  ;ongratulated  on  the  clearness  of  his  English  and 
I  shortness  and  directness  of  his  sentences. 


aber's  Reinforced-Concrete  Design — II 

(s^FORCED  CONCRETE  DESIGN:  Vol.  II.  Practice — By 
I  car  Faber.  O.B.E.,  D.Sc.  A.M.  Inst.  C.E..  A.C.G.I.,  etc,  Con- 
i  ting  Engineer,  Chief  Engineer  to  Trollope  and  Colls.  Lon- 
I  1,  etc.  New  York :  Longmans,  Green  &  Co.  London :  Ed- 
'  rd  Arnold.     Cloth;  6  x  9  in. ;  pp.  246;  illustrated.     $6.50. 

0  American  author  is  going  into  the  theory  of 
!i  forced-concrete  design  in  the  elaborate  fashion  as 

r.  Faber.  His  first  volume  has  already  been  referred 
•  1  these  pages.     This  second  one  is  a  continuance 

I  [ual  merit,  particularly  for  those  who  are  anxious  to 
B  the  full  mathematical  treatment  of  the  more  com- 
li  ted  actions  in  reinforced-concrete  frames.  The 
istatemert  of  the  conditions  of  bending  moments  in 
)]  nuous  beams  and  the  moments  in  columns  take  up 

II  irst  half  of  the  book.  The  second  half  is  devoted 
»  ime  specimen  calculations,  live-load  allowances  for 
)]  ig  loads,  and  shear  resistance  in  reinforced-con- 
r(  beams.  Extensive  appendices  have  a  number  of 
\i  rams  for  the  design  of  concrete  beams,  formulas 
n  iiagrams  for  bending  moments  in  continuous  beams, 
n  the  verbatim  reproduction  of  the  London  County 
0  cil  regulations  for  reinforced  concrete.  In  Mr. 
a  r's  first  volume  there  are  many  things  which  every 
0  'ten  appear  or  attempt  to  appear  as  new  facts  in 
u:  mt  literature.  The  same  is  true  of  this  second 
"'  ne.     Many  of  the  amateurs  in  reinforced-concrete 

II  would  do  well  to  go  over  both  books  before  they 
:  too  much  time  in  their  own  mathematical  calcula- 


For  the  Concrete  User 

0.  RETE:        Its      jr.iniif.-icture     and      Use — Milwaukee,     Wis.: 
■  hring  Co.     Board  Cover  ;   4  x  7  in.  ;  pp.  20  7  ;  illustrated. 

'  e  Koehring  Co.  realizes  that  the  better  concrete 

"f   of  its  machinery  produce,  the  more  of  its  machin- 

ill  be  apt  to  sell.     It  has,  therefore,  gotten  out 

':  noted  above  to  instruct  the  prospective  users 

ichinery  not  so  much  in  the  use  of  that  machinery 

the  details  of  the  equipment,  as   in  the  proper 

eid  of  making  concrete.    The  result  is  an  admirable 

't  handbook  for  the  concrete  user.     The  amount  of 

•JVnaterial  in  it  is  disappointingly  small,  though  there 

'"C  )me  good  new  tables  on  quantities  for  given  lengths 

'    ad  pavements,  etc.,  and  a  very  good  check  list  for 

"  ng  trouble  in  machinery  breakdowns.     The  main 

'Fof  the  book,  on  methods  of  making  concrete,  how- 

^e  la  the  standard  information  available  to  the  expert 

"  "Hcrete  construction.     Inasmuch  as  the  book  prob- 


ably will  not  have  as  great  circulation  among  the  experts 
as  it  will  among  the  inexperts  in  concrete  work,  the 
clear  statement  of  these  well  known  facts  and  the  con- 
secutive placing  of  information  are  unquestionably 
worth  while. 

Travel  Sketches  of  a  Mining  Engineer 

THIS  WORLD  OF  OURS — By  J.  H.  Curie.  Author  of  "The 
Shadow  Show,"  Etc..  .\ew  York:  George  H.  Doran  Co.  Cloth; 
6  X  9  in.  ;  pp.  313.     $2.50  net. 

World  travel  seems  to  be  the  ruling  passion  of  this 
mining  engineer  who,  "on  the  right  side  of  forty, 
and  with  an  assured  income,  decided  to  continue  see- 
ing the  world,  as  he  had  been  doing  since  he  was  a 
lad,  but  unhampered  by  professional  duties  thenceforth. 
His  book  brings  together  by  countries,  or  larger  regions 
and  general  routes,  many  and  various  travel  sketches, 
telling  where  he  went,  what  he  saw  and  what  he 
thought  or  fancied  (then  or  in  remembrance)  in  all 
parts  of  the  world.  Dates  are  rarely  given  and  the 
observations  of  many  trips  to  the  same  parts  are  some- 
times combined.  Only  a  few  short  and  sketchy  chapters 
are  given  to  the  author's  youth,  university  life  and 
mining  experiences,  and  most  of  even  this  part  of  the 
book  consists  of  travel  notes.  The  volume  is  enter- 
taining, to  some  extent  instructive  and  often  thought 
provoking.  Most  people  would  find  it  better  to  read 
by  occasional  snatches  than  consecutively.  That  a  book 
containing  sketches  of  so  many  places  and  peoples, 
thumb  nail  sketches  though  most  of  them  are,  should 
have  no  index  is  a  sin  of  omission  for  which  both  author 
and  publisher  deserve  punishment. 


Catalogue  of  Rare  Scientific  Books 

BIBLIOTHEC.i  CHEMICO-IIATHEMATICA :  Vol.  I  and  II: 
Catalog  of  Works  in  Many  Tongues  on  Exact  and  Applied 
Science,  with  a  Subject-Index — Compiled  and  Annotated  by 
H.  Z.  [Heinrich  Zeitlinger]  and  H.  C.  S.  [Henry  Cecil  Sothern] 
London :  Henry  Sotheran  &  Co.  Red  Buckram ;  6  x  9  in.  ; 
pp.  964  ;  illustrated.     £3  3s.  net. 

A  wide  range  of  books  on  chemistry,  physics,  math- 
ematics and  various  branches  of  engineering  is  included 
in  this  handsomely  made  priced  catalog.  Many  of  the 
volumes  are  old  and  rare.  The  illustrations  reproduced 
are  of  great  interest.  A  comprehensive  index  adds 
greatly  to  the  value  of  the  work — begun  in  1906  but 
continued  in  the  form  of  a  supplement.  The  volume 
will  be  of  great  interest  and  value  to  those  whose  in- 
terest in  book  collecting  or  bibliography  extends  into 
the  field  of  science. 


A  New  Engineering  Journal 

"Management  Engineering,  the  Journal  of  Produc- 
tion," (Roland  Press,  New  York  City;  $5  a  year)  is 
a  new  monthly  edited  by  L.  P.  Alford,  lately  editor  of 
the  Ayyierican  Machinist  and  then  of  Industrial  Manage- 
ment. E.  W.  Tree  is  associate  editor  and  there  is  an 
editorial  council  of  24  prominent  engineers  and  manu- 
facturers. Among  the  many  contributed  articles  in  the 
first  issue  are:  "The  Pioneer  Spirit  in  Engineering," 
by  E.  S.  Carman ;  "Basic  Principles  of  Cost  Production," 
by  Sanford  E.  Thompson;  "Education  for  Proprietor- 
ship," by  Arthur  E.  Morgan;  and  "Classifying  and  In- 
dexing the  Clipping  File,"  by  Harrison  W.  Craver. 
The  latter  describes  the  system  used  under  his  direc- 
tion by  the  Engineering  Societies  Library.  This  system 
has  been  adopted  by  the  new  journal  for  indexing  its 
contents  and  the  proper  index  number  appears  at  the 
head  of  each  article. 
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AMERICAN  ROAD  BUILDERS'  ASSOCIATION;  Pro,>-.dings. 
1920 — New  York:  The  Association.  Paper;  6x9  in.;  pp. 
259.      $3. 

CALIFORNIA  DEPARTMENT  OF  ENGINEERING;  Report, 
1919-20.  W.  F.  McClure,  State  Engineer.  Sacram?nto,  Cal. : 
Tlie  Department.     Paper ;  6  x  9  in. ;  pp.  156  ;  illustrated. 

CHICAGO  MUNICIPAL  REDUCTION  PLANT;  Operation, 
Maintenance  and  Construction  ;  Report  of  the  Subcommittee  on 
Waste  Disposal  ot  the  Committee  on  Efficiency.  Economy  and 
Rehabilitation  of  the  City  Council  of  the  City  of  Chicago  ;  To- 
gether with  a  Report  of  Irwin  S.  Osborn,  Consulting  Engi- 
neer. Chicago,  111.;  City  Council.  Paper;  9  x  12  in.;  pp.  16; 
illustrated.  ,    .       „      . 

\   note   based   on   this   i-eport   appeared    in    Engmeermg   Newa- 

Rctord,  May  19,  1921,  p.  856. 

CONCRETE  DESIGNERS'  M.\NUAL:  Tables  and  Diagrams  for 
the  Design  of  Reinforced  Concrete  Structures — By  George  A. 
Hool  S  B.,  Consulting  Engineer,  Professor  of  Structural  Engi- 
neering, The  University  of  Wisconsin  and  Charles  S.  Whitney, 
M  C  E  Structural  Engineer,  Milwaukee,  Wis.  New  York  and 
London  ;  McGraw-Hill  Book  Co.,  Inc.  Flexible  ;  6  x  9  in.  ;  yp. 
276;  illustrated.     $4. 

DIE  AUSNTJTZUNG  DER  WASSERKRAFTE :  Technischc  Und 
Wirtschaftljche  Grundlagen  Neuere  Bestrebungen  Der  Kultur- 
lander — Von  E.  Mattern,  Regierungs— Und  Baurat  in  Potsdam 
Privatdozent  An  Der  Technischen  Hochschule  Zu  gerjin. 
Dritte  Auflage.  Leipzig,  Germany  ;  Verlag  Von  Wilhelm  Ensel- 
mann.  Cloth;  8  x  11  in.;  pp.  1029;  illustrated.  Paper:  192  m.  ; 
Cloth;    212  m 


Earlier  editions  of  this  work  on  Water  Power  Developrnent 
were  noted  in  Engineering  News,  Nov.  15,  1906,  p.  52-1  and  teb. 
18  1909  (p.  18  of  Engineering  Literature  Supplement.)  Since 
the  first  edition  the  book  has  nearly  quadrupled  in  size.  The 
progress  of  the  art  in  other  countries  than  Germany  is  noticed. 
Apparently  the  world  literature  of  the  subject  up  to  1921  has  been 
searched. 

ECONOMICS  OF  BRIDGEWORK :  A  Sequel  to  Bridge  Engi- 
neering—By J.  A.  L.  Waddell,  C.E.  (Rens.  Poly.  Inst  );  B. A. 
Sc,  Ma.E..  D.Sc.  (McGill  Univ.)  ;  D.E.  (Univ.  of  Neb.)  ;  LL.D. 
(Univ.  of  Mo.)  ;  Kogakuhukushi  (Doctor  ot  Eng.,  Imp.  Univ. 
of  Japan.)  New  York;  John  Wiley  &  Sons,  Inc  London : 
Chapman  &  Hall,  Ltd.  Cloth;  6  x  9  in.  ;  pp.  512;  illustrated. 
$6.  30s.  net. 
EDUCATIONAL  WORK  OF  THE  COMMERCIAL  MUSEUM  OF 
I'HIl.  VDELI'HIA — By  rh;n  les  R.  Toothaker.  Curator.  Wash- 
ington li.  I'.:  Iiept.  of  the  Interior.  Paper;  6  x  9  in.  ;  pp.  28; 
illu.slrated.  15c.  from  Superintendent  of  Documents. 
BIN  JAHRHUNDERT  DEUTSCHER  MASCHINENBAU :  Von 
Der  Mechanischen  Werkstiittc  Bis  Zur  Deutschen  Maschinenfab- 
rik,  1819-1919 — Von  Conrad  Matschoss.  Berlin.  Germany; 
Julius  Springer.  Cloth  :  9  x  12  in. ;  pp.  271 ;  illustrated. 
ELEMENTS  OF  MAP  PROJECTION:  With  Applications  to  Map 
and  Chart  Construction — By  Cliarles  H.  Deetz,  Cartographer 
and  Oscar  S.  Adams,  Geodetic  Computer.  U.  S.  Coast  and 
Geodetic  Survcv.  Washington,  D.  C. :  The  Survey.  Paper; 
8x11  in.  ;  pp.  163  ;  illustrated.  50c.  from  Superintendent  of 
Documents. 
FINANCING  AN  ENTERPRISE:  A  Manual  of  Information  and 
Suggestion — By  Hugh  R.  Conyngton,  Chairman  of  the  Board. 
The  Ronald  Press  Co.  In  Three  Vols.  Vol.  1;  Tlie  Enter- 
prise, pp.  227;  Vol.  II:  The  Organization,  pp.  203;  Vol.  Ill: 
The  Financing,  pp.  230.  New  York:  Ronald  Press  Co.  Cloth; 
6x9  in.     $7. 

First    published    in    1907    under    the    nom    de    plume,    Francis 
Cooper.  A  wide  range  ot  pertinent  topics  is  discussed. 
THE    FUNCTIONS    OP    THE    ENGINEERING     EXPERIMENT 
ST.VTION    OK  THE    UXIVEKSITY    OF   U^I^I.XOIS — By   Charles 
Russ  Uirhards.      Urbaiia.  III.  ;      Engineering  Experiment  Station, 
University  of  Illinois.     Paper  ;   6  x  9  in.  ;   pp.   21. 
FURTHER     OBSERVATIONS     ON     THE     EOSINMETHYLE.NE 
BLUF;  AG.VR — By   Max  Levinc.     Reprinted  from  Journal  of  the 
American  Water  Works  Association,  March.  1921.     Ames,  Iowa: 
Engineering      Exiieriment      .Station,      Iowa      State      College      of 
Agriculture  and  Mechanic  Arts.     Paper  ;   6  x  9  in.  ;  pp.   5. 
IL\NDBOOK     OF     CONSTRUCTION    EQUIPMENT:       Its     Cost 
and    Use — Bv    Richard    T.    Dana,    Consulting    Engineer,    M.    Am, 
Soc.  C.   E..   Mem.  A.I.M.  &  M.E.,  etc.     New  York  and  London: 
McGraw-Hill  Book  Co.,  Inc,    Flexible  ;  4  x  7  in.  ;  pp.     849  ;  illus- 
trated.    $6. 

A  revised  and  enlarged  edition  of  "Handbook  of  Construction 
Plant."  noticed  in  Engineering  News,  Dec.  21,  1914.  Prices  as  of 
1920  are  given. 

II..\NDBOOK  OF  STANDARD  DETAILS  :  For  Engineers,  Drafts- 
men and  Students — By  Ch.arles  H.  Hughes,  Author  of  "Hand- 
book Of  Ship  Calculations,  Construction  and  Operation."  ijew 
York  and  London :  D.  Applelon  &  Co.  Leatherette ;  5  x  7  in. ; 
pp.  312;  Illustrated.     S6. 

Has  sections  on  drawings,  fastenings,  power  transmission,  pipe, 
tubes  and  fittings,  ropi:  and  chain  fittings,  miscellaneous  details, 
structural  details,  useful  tables. 

THE  HARDINGE  BRIDGE  OVER  THE  LOWER  GANGES  AT 
SARA — By  Sir  Robert  Gaks.  K.c.ll.,  M.  Inst.  C.  E.  ;  with  .Sup- 
plementary Notes  on  the  Original  I'roject  by  Sir  Francis  J.  E. 
Spring,  K.C.I. E.,  M.A.I..  M.  Inst.  c.  R.  Simla,  India;  Office 
of  the  Chief  Engineer  with  the  Railway  Board.  Paper;  8  X  13 
in.  ;  pp.   176  :    Ulustrati'd.     3   Hup(;is. 

Reprint,  with  additions,  of  a  paper  from  Inst.  C.  E.,  Nov.,  1917, 
describing  the  construction  of  a  bridge  of  15  girder  spans  of  about 
345  ft.  each  and  three  land  spans  of  75  ft.  each  end,  carrying  u. 
double  track  railway  and  a  footway.  The  additional  matter  In- 
cludes the  original  report  and  estimate  madi;  by  Sir  Francis  J. 
E.  Spring  in   1903  :  also  an  extract  from  an  Inspection   report  on 


the  bridge  made  in  Feb.  1915.  prior  to  its  being  opened  for  traflii 
I-EISEN  UNITE  RESONDERER  BERUCKS  ICHTIGUNG  DEI 
BREITFLANSCHIGEN  V .  DER  PARALLELFLANSCHIGE; 
I-EISEX — Von  Dr.-Ing.  Riehurd  Sonntag.  Regierungsbaumeistt 
a.  D.,  Beratender  Ingenieur  ;  V.  B.  I.  in  Berlin-Friedriclishageo 
Berlin,  Germany ;  Verlag  des  Vereines  Deutscher  Ingenieurt 
Paper;  7  x  10  in.;  pp.  138;  illustrated.     30  m. 

AN  INTRODUCTION  TO  MATHEM.ATICAL  AN.A.LYSIS— B 
Frank  Loxley  Griffin.  Ph.D..  Professor  of  Mathematics,  Ree. 
College.  Portland,  Ore.  Boston  New  York  and  Chicago:  Hough 
ton  MifRIn  Co.     Cloth;   5  x  8  in.  ;  pp.  512;  illustrated.     $2.75. 

I'HE  JERSEY  CITY  DEVELOPMENT  PLAN:  Report  of  th 
Board  of  Engineers.  (Martin  Schreiber.  Chairman  Engineei 
Waterfront  Committee,  Chamber  of  Commerce ;  Philip  Guisi 
M.  Am.  Soc.  C.  E..  Secretary) — Jersey  City,  N.  J.;  The  Boan 
Paper;  9  x  12  in.;  pp.   92;  illustrated. 

Prepared   by  a  board  of  engineers  appointed  by  the   City    Coir 
mission.       Contains    recommendations    on    harbor    improvement' 
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Letters  to  the  Editor 


If  you  hai^e  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


Shearing  Stresses  in  Timber  Trestle  Stringers 

;ir — Subcommittee  2  of  the  Committee  on  Wooden 
dges  and  Trestles  of  the  American  Railway  Engineering 
;ociation  has  before  it  the  subject  of  plans  for  trestles 
36  submitted  to  the  next  convention  for  approval.  One 
the  subjects  over  which  there  appears  to  be  a  wide 
erence  of  opinion  is  the  stress  to  be  permitted  in  longi- 
nal  shear.  The  stresses  under  this  head  adopted  by 
last  convention  are  125  lb.  per  sq.in.  for  dense  pine 
100  lb.  per  sq.in.  for  Douglas  fir.  In  practice  the  dif- 
nt  railroads  permit  as  high  as  220  lb.  per  sq.in.  in  de- 
;  for  dense  pine,  with  no  allowance  for  impact, 
his  wide  disparity  between  theory  and  practice  is  ex- 
I  ned  by  some  as  due  to  the  way  longitudinal  shear  is 
I  puted.  It  is  claimed  that  the  usual  method  is  to  apply 
1  load  at  the  same  point  as  when  computing  vertical 
;  r,  that  there  will  be  no  longitudinal  shear  where  there 
1  0  deflection,  that  a  load  applied  to  determine  verti- 
i  shear  will  never  cause  longitudinal  shear,  and  that 
1  timber  will  fail  from  direct  compression  long  before 
»  itudinal  shear  will  occur.  It  is  contended  that  to  ob- 
I  longitudinal  shear  the  load  should  be  applied  as  in  the 
i  1  at  the  laboratory  or  in  the  manner  which  will  pro- 
D  maximum  deflection.  The  imposed  load  of  an  engine 
ii  ing  across  the  deck  of  a  trestle  is  not  fixed. 

le  committee  would  like  to  have  the  views  of  as  many 

-  ire  to  write  on  this  subject.     Is  the  accepted  method 

;  :im'   longitudinal   shear  just  to  the  timber,   and  will 

.<  a  true  indication  of  the  strength  of  the  timber 

that  stress  in  service  ?     Taking  panel  lengths  of 

and  16  ft.  and  the  engines  now  in  use,  where  should 

iigine  be  placed  to  impose  the  maximum  load  in  longi- 

ui  al.  A.  M.  Van  Auken, 

I  icago,  July  6.  Chairman  Sub-committee  2. 

Dam  Failure  Danger  Exaggerated 

■ — Certain  items  of  news  and  editorial  comment  which 

appeared  in  the  public  press  and  in  engineering  periodi- 

iljiupos  of  the  recent  flood  at  Pueblo  prompt  me  to  set 

.me  of  my   impressions   in  regard   to   them.     I  am 

■    particularly  to   an  editorial   of   Engineering   and 

I'g,    June    8,    1921,    an    editorial    of    Engineering 

'ird,  June   16,   1921,  and  an   article   appearing  in 

Digest,  July  9,  1921. 

Importance   of   dam    design   and    construction   prob- 

inot    be    overrated.      In    general    dams    should    be 

IS  to  be  safe — safe  with  adequate  margin.    Where 

life  would  be  endangered  by  the  failure  of  a  dam, 

u^e  for  reasonable  doubt  should  be  permitted  to  re- 

unremedied.     True,  there  are  circumstances  where  a 

argin  is  justifiable.     Thus,  for  a  dam  which  is  the 

f  storing  only  a  relatively  small  quantity  of  water 

■■'.'  which  there  are  many  miles  of  uninhabited  valley 

lis,  commercial  considerations  may  possibly  be  al- 

■•  govern.     The  failure  of  Stony  River  dam,  for  in- 

aused  no  loss  of  life  and  little   property  damage, 

bi'cause  thirty  miles   and  more  of  watercourse  lay 

.  the  dam  and  any  considerable  development  or  set- 

•    lit  which   could   be  damaged.     Perhaps   the   Schaeffer 

''M  on  Beaver  Creek  above  Pueblo,  was  of  the  kind  where 

■"  1  ler  margin  was  justifiable. 

'r  the   greater   part,    however,    even    economic    factors 

"M  ly    require    absolute    safety    of    investment.      In    any 

'     questions   of  doubt   should   be   resolved    in   favor   of 

Governmental   supervision   of  dams,   which   cannot 

•  isfully  challenged    from    the   standpoint   of  public 

<;  re.  should  see   to   it  that  the   adequacy  of  a  dam   is 

"eured  by  the  proper  criterion.     Where  absolute  safety 


is  essential  and  consequent  cost  is  incompatible  with  com- 
mercial success,  the  dam  should  not  be  built. 

Dam  design  is  by  no  means  the  simple  problem  that 
earlier  textbooks  might  lead  one  to  think.  Especially  is 
this  true  with  reference  to  foundation  problems  which  are 
inseparably  a  part  of  dam  design.  But  the  difficulties  are 
rot  insuperable.  Given  tolerably  good  foundation  condi- 
tions, dams  can  be  made  safe.  Both  editorials  in  point  refer 
to  alleged  difficulties  of  determining  the  loading  to  which 
a  dam  -will  be  subjected.  It  is  implied  that,  unlike  bridge 
design,  the  loads  of  dams  must  be  "guessed  at"  or  at  least 
are  subject  to  a  "factor  of  ignorance."  On  the  contrary, 
maximum  loads  of  dams  can  be  predetermined,  and  appro- 
priate provision  made  in  design,  with  greater  assurance 
of  adequacy  than  in  the  case  of  a  bridge.  The  discussion 
of  such  a  statement  might  warrant  ah  e.xtended  article, 
but  suflfice  it  for  the  present  to  point  out  that  increases  in 
bridge  loading  not  dreamed  of  by  the  desig^ner  have  caused 
thousands  of  highway  and  railroad  bridges  to  be  super- 
seded and  many  to  collapse.  The  difficulties  in  dam  design 
are  rather  to  be  found  in  the  matter  of  foundations,  and 
even  in  this  respect  one  must  not  forget  that  bridges  have 
their  foundation  problems   and  their  failures. 

However,  it  is  not  my  object  to  argue  that  bridges  or 
other  structures  should  be  subject  to  as  much  care  in  de- 
sign and  construction  as  dams.  Instead,  let  us  agree  that 
there  have  been  "too  many  dam  failures"  (as  Literary  Digest 
puts  it),  but  that  dams  can  be  properly  designed  and  con- 
structed and  that  the  requirements  for  safety  can  be  ade- 
quately met.  Is  then  the  record  of  the  past  not  suflSciently 
bad  without  needless  exaggeration  ? 

Ever  since  the  days  of  the  Johnstown  flood,  stories  of 
dams  which  have  failed  or  are  about  to  fail,  stories  of 
horsemen  speeding  dovm  valleys  to  warn  the  inhabitants, 
stories  of  tremendous  damage  and  loss  of  life  caused  by 
dam  failures,  real  and  fancied,  have  been  favored  by  the 
public  press.  More  frequently  than  not,  accounts  of  dam 
failures  have  been  grossly  exaggerated.  These  exaggera- 
tions are  harmful,  not  merely  to  the  engineering  profes- 
sion, but  what  is  much  more  important,  to  the  community 
at  large.  For  the  community  must  always  remain  depend- 
ent in  large  measure  upon  engineering  structures.  In  days 
gone  by  pioneering  development  in  the  United  States  con- 
sisted largely  of  railroad  construction,  but  since  then  more 
and  more  our  largest  public  works  have  had  to  do  with 
water.  Inland  waterway  development,  irrigation,  flood  con- 
trol, water-power  development  all  are  important  phases  of 
engineering  construction,  directly  or  indirectly  adding  to 
the  real  wealth  of  our  nation.  And  in  most  cases  these 
are  impossible  of  accomplishment  without  dams.  The  same 
is  frequently  true  of  water  supplies. 

Therefore,  it  seems  to  me  that  great  harm  is  done  un- 
justifiably to  the  engineer  and  to  the  community  when 
the  editor  of  Engineering  and  Contracting  predicates  an 
editorial  on  the  subject  of  dam  failures  upon  unconfirmed 
i-eports  from  Colorado  that  "a  large  part  of  the  recent 
flood  damage  to  life  and  property  was  due  to  dam  failures"; 
likewise,  when  Literary  Digest,  quoting  and  taking  its  cue 
from  the  above-mentioned  editorial,  supplements  copied  ma- 
terial and  its  own  comments  with  a  photograph  bearing  the 
caption:  "When  the  dams  fail:  Wreckage  in  the  railroad 
yards  at  Pueblo."  Even  hydraulic  engineers,  such  as  I, 
have  been  somewhat  surprised  to  find  that  evidently  there 
is  authoritative  record  of  the  failure  of  only  one  dam  dur- 
ing the  Arkansas  River  basin  flood  of  early  June  and  that 
that  one  dam  (the  Schaeffer  reservoir  dam),  according  to 
official  report,  did  not  fail  until  thirty  hours  after  the  peak 
of  the  Arkansas  flood  had  reached  Pueblo. 

It  is  unfortunate  that  the  representatives  of  the  State 
Engineer  of  Colorado  have  apparently  been  unable  so  far 
to  obtain  any  reliable  record  of  the  effect  at  Pueblo  of  the 
release  of  the  contents  of  the  Schaeffer  reser\'oir.  It  is 
interesting  to  note,  however,  that  the  3,100-acre-foot  capac- 
ity of  that  reservoir  would  not  have  been  sufficient  to  main- 
tain the  estimated  flood  peak  discharge  of  the  Arkansas 
at  Pueblo  for  more  than  twenty-three  minutes. 

F.  W.  SCHEIDENHELM,  Consulting  Engineer. 

New  York,  July  13. 
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Hints  for  the  Contractor 


Portable  Water  Tank  for  Concrete  Paving 

By  Walter  B.  Cannon 

La!ikershiiii,    Tal. 

IN  DOING  odd  jobs  of  concreting  on  the  highway  it  i.s 
often  difficult  to  secure  water.  The  illustration  shows 
a  1,200-gal.  tank  mounted  on  a  5-ton  truck,  with  a  U-hp. 
gasoline    engine    driving    a     1-in.     centrifugal    pump 


WATER  TANK  OUTFIT  FOlt   i'.\.VlNG   CONSTRUCTION 

mounted  on  the  side.  The  pump  is  piped  so  that  it  can 
load  the  tank  from  ditch  or  pond  or  it  can  be  made  to 
,pump  from  the  tank. 

The  engine  can  be  started  and  will  run  indefinitely 
without  attention,  and  whenever  water  is  wanted  all  that 
is  necessary  is  to  open  a  valve  and  the  pressure  is  just 
about  right  for  furni.shing  a  mixer  with  water. 


Protecting  Eyes  in  Electric  Welding 


By  C.  W.  Geiger 

San  Francisco,  Cal. 


A  DEVICE  developed  by  an  employee  of  the  Market 
Street  Railway  of  San  Francisco  and  shown  in  the 
accompanying    photograph,    affords    protection    for   the 


eyes  of  an  electric  welder  without  the  use  of  the  usua 
metal  head  dress.  It  consists  of  a  board  slotted  nea 
one  end  for  the  insertion  of  colored  glasses  which  ar 
held  in  place  by  a  clamp.  The  operator  holds  the  boar' 
in  the  proper  position  with  his  left  hand,  while  hi 
right  hand  manipulates  the  welding  tool. 

This    device    does    not    prevent    him    from    glancin 
up  quickly  to  observe  approaching  traffic.    In  some  locu 
tions  where  an  assistant  would  otherwise  be  requirei 
with  this  device  a  single  operator  can  safely  carry  o 
the  welding  operation  because  he  always  has  an  unci 
structed  view  in  all  directions.     V/hile  the  operator 
using   both    hands    for   removing   box,    tools,    etc.,   t\ 
board  is  allowed  to  hang  from  the  strap  by  which 
is  slung  around  his  neck.     The   device  has  proved 
popular  that  the  company  is  now  using  it   for  all 
its  welders  who  have  field  work  to  do. 


Boiler  Becomes  Reservoir  When  Steam 
Shovels  Use  Compressed  Air 

STEAM  shovels  operated  by  compressed  air  were  us 
for  handling  muck  in  the  tunnels  of  the  Kerckh' 
hydro-electric   project   in    California.     The   air   sup' 
was  delivered  through  a  short  flexible  coupling  from 
air-line  which  served  the  drills  at  the  heading.    Be 
the  shots  in  the  heading  could  be  fired  of  course  it 
necessary  to  move  the  shovel  back  so  as  to  avoid  daii! 
from  flying  rock.     In  order  to  do  this  without  u- 
long  hose  connections,  compressed  air  was  turned  i 
the  boiler  and  this  was  drawn  upon  as  a  reservoir 
motive  power.     It  was  found  that  the  boiler  capai 
was  sufficient  to  move  the  shovel  back  the  required  i 
tance,  usually  several  hundred  feet,  and  return  it  to 
muck  pile  after  the  shot. 


AW Vi     WITH  JIELMKT 


Dragline  Drives  Fifty-four  Piles 
In  One  Shift  of  10  Hours 

By  C.  H.  Eiffert 

Division  Engineer,  Miami  Conservancy  District 

FROM    thirty   to    forty   piles   on   an   average,  ti 
fifty-four  as  a  maximum  number,  were  driven 
10-hour  shift  by  a  dragline  e.xcavator  rigged  as  a  p 
driver  on  the  construction  of  the  Black  Street  bri 
at  Hamilton,  Ohio,  by  the  Miami  Consen'ancy  Distj 
Eight  hundred  and  sixty  foundation  piles  for  piew 
abutments,  as  well  as  piles  to  support  falsework,  v  • 
driven   in  this  manner.     The  foundation  piles  had  n 
average  penetration  of  17  ft.  in  gravel. 

In  rigging  up  the  excavator  for  this  work  the  \i 
built  of  6  X  8-in.  timbers  about  33  ft,  long,  were  l;i 
to  the  end  of  the  boom  with  wire  rope,  and  were  r,i 
or  lowered  by  raising  or  lowering  the  boom.     A  si- " 
hammer  weighing  3,800   lb.   was   used,   the  weight '^ 
the  striking  parts   being   1,800  lb.     The  hammer    J 
iil)eratcd  by  the  hoist  line  running  over  the  sheavt  it 
the  end  of  the  boom.     Piles  were  pulled  into  the  U'' 
liy   the  dragline  cable   running  through  a  pulley  i  "■ 
tlie   top  of  the  leads.     The   dragline   excavator  ha  « 
70-ft.  boom  and  was  the  same  machine  used  for  bill- 
ing coflerdams  and  excavating  for  foundations. 
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Form  A  was  heaviest  and  weighed  1.144  lb.  Form 
D  was  lightest  and  weighed  0.045  lb.  Multiplying  by 
512  (^  8")  we  get  the  weights  of  full-sized  forms 
of  whitewood,   but   as   the   forms   are   being   made   of 


U-e-//pJ''-->\<--6-/pf[—^--e-/i^f's^- 7-6"-  ■>i 


DRAGLINE    PILEDRIVER    OPERATING    IN    MIAMI 
CONSERV.A.NCY  WORK 

When  ready  to  drive  piling,  the  boom  was  lowered  to 
the  ground,  the  leads  were  attached  and  the  hammer 
was  drawn  into  them.  The  leads  were  then  spotted 
over  the  location  of  the  pile  to  be  driven  and  lowered, 
the  weight  of  the  boom  being  allowed  to  rest  on  them, 
forcing  the  lower  projecting  ends  of  the  6  x  8's  from 
2  to  3  ft.  into  the  ground.  This  held  them  in  place  at 
the  bottom,  the  boom  holding  them  at  the  top. 


PLAN   OF  SUBDIVISION  FDIi  GROINED 
ARCH   CKNTERS 


long-leaf  yellow  pine  it  is  necessary  to  multiply  again 
by  the  ratio  of  weight  of  the  latter  to  the  former,  or 
1.45,  which  gives  the  weights  in  dry  long-leaf  yellow 
pine.  Adding  3  per  cent  for  moisture  we  get  for  A 
875  lb.,  for  B  705  lb.,  for  C  735  lb.,  for  D  495  lb.,  for 
E  635  lb.  and  for  F  825  lb. 


Weights  of  Forms  for  Filter  Covering 
Determined  From  Models 

By  Perry  Thompson 

Sanitary  Engineer,  Yonkers,  New  York 

IN  CONNECTION  with  covering  two  open  sand  filters 
at  Yonkers,  N.  Y.,  with  groined  and  barrel  arches 
the  contractors  wished  to  know  in  advance  the  weights 
of  forms  and  centers  they  were  proposing,  and  at  the 
same  time  to  determine  other  doubtful  points  and 
ensure  practicability.  Accordingly,  models  of  white- 
wood,  one-eighth  size,  were  constructed.  This  proved 
a  very  convenient  scale  since  whitewood  may  be  had 
4  in.  and  i  in.  thick,  representing  1-in.  and  2-in. 
lumber. 

The  plan  of  subdivision  is  shown  in  the  sketch, 
where  the  solid  lines  represent  the  form  limits  or  joints, 
and  the  dotted  lines  represent  the  ridges,  as  shown  in 
the  photographs.  It  will  be  noticed  that  at  the  wall 
comer  sections  and  along  the  north  and  south  walls 
the  diagonals  do  not  meet.  This  is  because  they  are 
at  angles  of  45  deg.,  an  arrangement  which  made  them 
easier  to  construct,  while  the  distances  are  une<iual; 
the  result  of  original  filter  dimensions  being  such  that 
no  convenient  common  divisor  .could  be  found.  Since 
the  arches  are  practically  level  at  the  crowns  no  diffi- 
culty resulted. 


FIG.  2.  UNDERSIDE  OF  FORM  MODEL, 
iplcte  arch  and  groin  section  on  right,  quarter  groin 
ml   colunui    form   above. 


The  contractor  expects  that  six  or  eight  husky 
laborers  will  Iv  able  to  handle  the  forms,  which  will  be 
assembled  regardless  of  weather  in  an  open  shed 
adjoining  the  filters. 
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Tunnel  Engineers'  Dismissal 
Unjustified,  A.  A.  E.  Finds 

Jersey  Commission's  Action  Held  to  Be 

Prejudicial  to  Tunnel  Enterprise 

and  Public  Welfare 

That  the  New  Jersey  Interstate 
Bridge  and  Tunnel  Commission,  in  the 
manner  of  its  attempted  dismissal  of 
the  board  of  consulting  engineers  for 
the  Hudson  Ri%-er  vehicular  tunnel, 
acted  in  a  way  prejudicial  to  the  tunnel 
enterprise  and  to  the  public  welfare  and 
that  other  engineers,  in  attempting  to 
fill  positions  thus  made  available,  have 
been  lacking  in  good  taste  and  a  fine 
appreciation  of  professional  courtesy 
and  ethics,  are  the  main  findings  of  the 
committee,  consisting  of  F.  Lavis, 
James  F.  Sanborn,  and  John  P.  Hogan, 
appointed  June  17,  by  the  New  York 
Chapter  of  the  American  Association  of 
Engineers  to  investigate  and  report  on 
the  situation  created  May  14  by  the 
New  Jersey  commission  in  its  passage, 
without  the  concurrence  \  of  the  New 
York  commission,  of  a  resolution  ter- 
minating the  consulting  services  of  Col. 
William  J.  Wilgus,  John  A.  Bensel, 
Prof.  Wm.  H.  Burr,  Edward  A.  BjTne, 
J.  Vipond  Davies,  and  Col.  George  L. 
Watson.  The  committee's  report,  dated 
July  12,  was  approved  last  week  by  the 
board  of  directors  of  the  local  chapter 
of  the  association. 

Committb:e  Gathers  Evidence 
Prior  to  the  submission  of  its  find- 
ings, the  committee  soucht  the  views  of 
Col.  Wilgus,  chairman  of  the  consult- 
ing board,  T.  Albous  Adams,  chairman 
of  the  New  Jersey  tunnel  commission, 
and  George  M.  Wells  and  St.  John 
Clarke,  the  two  engineers  last  named 
having  accepted  appointments  as  tech- 
nical advisers  to  the  Jersey  commission 
shortly  after  the  dismissal  of  the  con- 
sulting board;  all  complied  with  the 
committee's  request  for  information  ex- 
cept  Mr.   Adams. 

After  stating  the  facts  in  the  case, 
which  has  been  dealt  with  at  length  in 
the  news  columns  of  previous  issues  of 
Engineering  News-Record,  the  A.  A.  E. 
committee  expresses  the  following  opin- 
ion: "It  is  very  evident  that  if  either 
commission  felt  aggrieved  at  the  action 
or  attitude  of  its  technical  advisers  and 
the  other  commission  refused  to  act, 
it  must  have  some  means  of  redress,  but 
so  far  as  your  committee  has  been  able 
to  discover,  there  was  little,  if  any, 
attempt  on  the  part  of  the  New  Jersey 
board  to  settle  such  grievance  as  they 
may  have  had  in  agreement  with  the 
New  York  commission." 

After  calling  attention  to  the  fact 
that  the  New  Jersey  commission  had  re- 
fused officially  to  give  to  the  commit- 
tee any  information,   on  the  ostensible 
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New  Federal-Aid  Road  Funds 
May  Be  Withheld 

(Washington  Correspondence) 
Highway  legislation  is  faced  by  a  new 
danger.  The  reasons  which  caused  the 
President  to  oppose  soldier-bonus  legis- 
lation are  thought  to  have  actuated  him 
to  take  a  similar  attitude  with  respect 
to  the  $100,000,000  appropriation  being 
asked  for  highway  development.  While 
there  has  been  no  announcement  from 
the  White  House  on  the  subject,  it  is 
believed  that  the  President  prefers  that 
this  appropriation  be  delayed  until  the 
condition  of  the  Treasury  has  improved. 
Leaders  in  both  the  Senate  and  House 
have  not  been  friendly  at  any  time 
during  the  session  to  the  suggestion 
that  additional  funds  be  appropriated 
at  this  time  for  federal-aid  work.  Dur- 
ing recent  weeks,  with  the  more  general 
recognition  that  the  Treasury  situation 
is  really  serious,  this  attitude  has  come 
to  be  regarded  in  a  more  sympathetic 
\\ay.  For  that  reason  it  no  longer  is 
the  difference  of  opinion  between  those 
favoring  the  Townsend  bill  or  the 
Dowell  bill  that  threatens  to  delay  high- 
way legislation — it  is  the  apparent  cry- 
stalization  of  sentiment  in  favor  of 
restricting  appropriations  regardless  of 
their  urgency. 


St.  Lawrence  Waterway  Report 
Made 

Colonel  W.  P.  Wooten,  Corps  of  En- 
gineers, U.  S.  A.,  and  W.  A.  Bowden, 
chief  engineer  of  the  Canadian  Depart- 
ment of  Railways  and  Canals,  have 
made  their  joint  report  to  the  Interna- 
tional Joint  Commission  on  the  engi- 
neering features  and  possibilities  of  the 
Great  Lakes-St.  Lawrence  waterway. 
An  estimated  cost  of  $2,'')2, 728,200  is 
given  for  a  25-ft.  depth,  wliich  includes 
a  series  of  nine  locks,  33  miles  of  can- 
als, lOJ  miles  of  lake  channel  and  108 
miles  of  river  channel,  as  well  as  the 
development  of  1,464,000  hp.  at  Long 
Sault  rapids.  Provision  is  made  for 
canal  bottoms  200  ft.  wide  and  open 
channels  450  ft.  wide  with  locks  864  x 
80  ft.  The  total  fall  from  Lake  On- 
tario to  Montreal  is  220  ft. 


IJrilish  Experts  to  Survey 
Russian  Harbors 

As  a  result  of  a  request  made  to  the 
British  Board  of  Trade  by  the  Soviet 
Russian  Government,  two  British  engi- 
neers are  to  go  to  Russia  to  survey  har- 
bors and  maintain  their  safety  for 
navigation.  V.  Havclock  Case,  a  dock 
and  harbor  expert,  and  D.  B.  Male,  an 
authority  on  salvage  operations,  have 
been  selected  for  the  work.  The  Soviet 
Government  requested  the  assistance  of 
the  British  Board  of  Trade,  which  con- 
sulted the  London  Salvage  Co. 


Rental  Fees  for  Concrete 
Road  Roller  Reduced 

-Macon  Co.  .Announces  Change  in  Sched- 
ule, Following  Criticism  by  Con- 
tractors and  Eingineers 

Following  the  decision  on  March  2  of 
the  U.  S.  District  Court  of  Georgia, 
supporting  the  validity  of  the  patents 
of  the  Macon  Concrete  Road  Roller 
Co.,  covering  its  device  and  process  for 
finishing  concrete  pavement  with  a 
light  weight  hand  roller  of  small  diam- 
eter and  relatively  great  length  (see 
Engineering  News-Record,  April  7,  p. 
610)  contractors  and  highway  engineeis 
ai'e  expressing  dissatisfaction  at  what 
are  claimed  to  be  unreasonable  charges 
for  the  use  of  the  method.  In  fact,  the  ' 
Associated  Pennsylvania  Highway  Con- 
tractors, the  local  organization  of  the 
Associated  General  Contractors  of 
America,  has  urged  its  members  to  re- 
fuse payment  of  the  present  license 
fees  demanded  and  to  consult  with  the 
association's  local  office  at  Harrisburg 
in  cases  where  disputes  as  to  payment 
arise.  It  is  further  understood  that  the 
Pennsylvania  State  Highway  Depart- 
ment, in  the  light  of  the  alleged  high 
rental  costs,  has  under  consideration  a 
change  in  its  specifications  whereby  the 
use  of  the  light  roller  method  of  finish- 
ing concrete  paving  surfaces  will  be 
eliminated. 

Old  Rental  Basis 
According   to   the   Macon   company's 
form   of  contract,   the   rental  basis  for 
the  road  roller  is   Jc.   per  square  yard 
which,  for  an  18-ft.  highway,  amounts 
to  more  than  $50  per  mile.    A  minimum 
charge    of    $100    is    demanded    for    the  | 
lease  of  the  roller  on  contracts  amount- 
ing to  10,000  sq.yd.  or  more,  while  on  1 
smaller   contracts    than    the    foregoing  j 
a  payment  of  $2  per  day  is  specified,  1 
with    a    minimum    charge    of    $50    and  { 
a  cash  deposit  of  $100.    It  has  been  esti- 
mated that  the  cost  of  manufacture  of 
the   roller  itself   is   only   about   $10   or 
$15    and    that    in    their    demands    for 
royalties   at  the   rate   of   $50   per  mile 
the    lessors    are    asking    more    than   a 
reasonable  amount  for  the  use  of  their 
device  and  process. 

It  appears  that  the  method  is  gener- 
ally acknowledged  as  a  satisfactory 
one,  the  chief  objection  being  on  the 
grounds  of  excessively  high  rental 
charges. 

[Copy  of  the  foregoing  statement  umf 
sent  by  "Engineering  News-Record^'  tc 
the  Macon  Concrete  Road  Roller  Co., 
June  2!),  with  request  for  any  comment 
the  comjiany  might  care  to  make.  Tht 
following  reply,  dated  July  11,  has  beer. 
received^ — EDITOR.] 

"Following  yours  of  June  29  and  my 
communication  to  you  on  July  2  I  bet- 
to  state  that  wc   have   endeavored   t 
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meet  the  views  of  both  highway  com- 
missions, engineers,  and  contractors, 
and  have  changed  our  rental  terms  in 
accordance  with  the  sketch  as  herewith 
inclosed.  We  realize  that  we  have  a 
most  useful  device  for  finishing  con- 
crete pavements  and  we  were  under 
the  impression  that  the  rental  charge 
of  Jc  per  yai'd  would  be  low  cost  for 
the  great  value  derived  from  its  method. 
However,  we  were  open  to  conviction 
and  as  soon  as  we  discovered  that  this 
principle  was  unpopular  we  have  en- 
deavored to  change  the  terms  in  ac- 
cordance  with    their   views. 

"We  will  notify  our  agents  and  con- 
tractors of  this  change  and  will  try 
to  co-operate  with  them  if  you  will  be 
kind  enough  to  make  some  mention  of 
this  change  in  Eugincerivg  Neivs- 
Record  in  which  we  have  been  running 
an  advertisement  and  securing  a  great 
many   inquiries." 

The  new  schedule  of  rental  fees  re- 
ferred to  in  the  foregoing  letter  is  as 
;   follows : 

"(1)  Basis  of  rental  will  be  $150  per 
i  year  per  roller  or  when  used  less  than 
I  a  year  $30  per  month  for  the  first  month 
j  and  $20  per  month  for  each  additional 
'!  month,  with  a  cash  deposit  of  $150  and 
a  minimum  charge  of  $50. 

"(2)  When  two  or  more  rollers  are 
used  and  leased  to  the  same  contractor 
and  additional  charge  of  $75  per  year 
will  be  made  for  each  additional  roller 
or  when  used  less  than  a  year  $15  per 
month  or  portion  of  a  month  with  a 
cash  deposit  of  $75. 

"(3)  On  small  contracts  where  roller 
is  used  for  a  period  of  sixty  days  or  less 
a  cash  deposit  of  $100  will  be  required 
and  a  minimum  charge  of  $50. 

"(4)  Difl^erence  in  amount  if  any  to 
be  refunded  as  of  the  day  roller  is 
delivered  to  our  authorized  agent  or  to 
the  Express  or  Railway  Company  for 
shipment. 

"(5)  Where  contractors  deliberately 
infringe  on  our  roller  or  process  a 
much  higher  rental  will  be  demanded." 


Hetch  Hetchy  Tunnel  Headings 
Advance  2,780  Ft.  in  June 

Eight  headings  of  the  tunnel  in  the 
mountain  division  of  the  Hetch  Hetchy 
project  were  driven  a  total  distance  of 
2780  ft.  during  the  month  of  June,  this 
progress  being  made  without  the  loss 
of  a  single  round  of  shots  at  any  head- 
ing while  working  on  regular  schedules. 
The  regular  schedule  was  suspended 
two  days  at  the  Big  Creek  headings 
while  engineers  were  plumbing  the  shaft 
and  five  days  on  the  east  Big  Creek 
heading  during  timbering  of  the  sec- 
tion. 

The  footage  in  the  several  headings 
was  as  follows:  Early  Intake,  361  ft.; 
South  Fork,  east,  322"  ft.;  South  Fork, 
west,  319  ft.;  Adit  5-6,  east  and  west, 
611  ft;  Big  Creek,  east,  270  ft.;  Big 
Creek,  west,  357  ft.;  Priest,  540  ft.; 
total,  2780  ft.  The  three  headings  last 
named  are  of  the  smaller  section, 
i.e.,  10  ft.  3  in.  in  diameter.  All  the 
others  are  the  larger  unlined  section, 
which  has  a  diameter  of  13  ft.  8  in. 
The  two  headings  being  driven  from 
adit  5-6  are  worked  alternately,  that 
is,  the  shifts  go  from  one  heading  to 
the  other  and  only  three  crews  are  used 
on  the  three  shifts  that  work  both 
headings.  The  Big  Creek  headings 
have  to  be  reached  through  a  shaft  677 
ft.   deep. 

The  18  miles  of  tunnel  in  the  moun- 
tain division  of  this  project  are  under 
contract  to  the  Construction  Co.  of 
North  America. 


New  York  State  Soldier  Prefer- 
ence Law  Held  Invalid 

A  New  York  State  law  providing  that 
any  person  who  had  taken  and  passed 
a  civil  service  examination  for  promo- 
tion in  the  state,  county  or  city  service 
and  who  subsequently  "entered  the 
military  or  naval  service  of  the  United 
States  .  .  .  shall  be  preferred  for 
any  appointment  or  promotion  there- 
after made  in  such  grade  in  the  depart- 
ment in  which  he  shall  be  employed" 
was  held  invalid  by  the  Court  of  Ap- 
peals of  New  York  State  on  July  14. 
The  law  had  been  upheld  by  the  State 
Supreme  Court  and  by  the  Appellate 
Division. 

It  was  contended  that  the  statute 
provided  no  standard  of  army  or  navy 
service,  so  that  even  one  who  had  been 
dishonorably  discharged  would  have 
equal  benefit  with  one  who  had  per- 
formed long  and  valuable  service;  also 
that  the  law  nullified  the  original  act 
setting  up  a  uniform  method  of  promo- 
Uon. 


Old  Chicago  Bridge  Removed 

The  Rush  St.  swing  bridge  over  the 
Chicago  River,  built  in  1874  at  a  cost 
of  $50,000  has  been  sold  for  junk  and 
pulled  down,  having  been  supei-seded  by 
the  new  Michigan  Ave.  'bascule  bridge. 
The  old  structure  was  240  ft.  long  and 
GO  ft.  wide,  with  three  trusses  carrying 
the  two  roadways  and  outside  side- 
v.alks.  It  was  operated  by  steam  until 
1900,  when  electric  operation  was  intro- 
duced. For  dismantling,  the  bridge  was 
swaing  open  and  blocked  up  on  the  pro- 
tection pier,  being  then  cut  up  by  oxy- 
acetylene  torches  and  the  pieces  loaded 
into  barges  by  a  derrick.  The  bridge 
was  purchased  and  dismantled  by  the 
Ketler-Elliott  Co.,  which  paid  $500  for 
it  as  old  metal. 

Street  Cleaning  by  Contract  to 
End  Dec.  31  at  Philadelphia 

A  pending  proposal  that  all  .street 
cleaning  work  in  Philadelphia  be  done 
by  the  City  on  and  after  Oct.  1,  advo- 
cated by  Director  of  Public  Works 
Caven  and  Mayor  Moore,  was  defeated 
13  to  8,  by  the  City  Council  of  Phila- 
delphia on  June  27,  and  Jan.  1,  1922, 
was  substituted  as  the  date  for  com- 
plete change  from  contract  to  city  work. 
A  portion  of  the  work  has  been  done 
by  the  city  since  Jan.  1  of  this  year 
and  the  remainder  under  contracts  giv- 
ing the  city  the  option  of  cancelling 
them  Oct.  1.  It  was  estimated  that  a 
change  from  contract  to  city  work 
would  save  the  city  $150,000  during  the 
last  three  months  of  the  year. 


Louisiana  Revises  Motor 
Vehicle  Taxes 

Constitutional  Convention  Fixes  $15  for 

Autos    and    $25    for    Trucks   as 

Minimum  Fees 

(By  M.  C.  Huckahy,  Baton  Rouge,  La.) 
There  has  just  come  to  a  close  in 
Louisiana  the  session  of  the  unlimited 
Constitutional  Convention  and  among 
the  outstanding  features  of  its  work 
is  provision  for  the  first  real  road- 
building  program  that  the  State  has 
ever  had.  It  is  based  on  a  "pay-as-you- 
go"  policy  rather  than  upon  long-term 
bond    issues. 

Several  states  are  now  financing  their 
road  systems  at  the  expense  of  the 
automobiles  and  tracks,  and  tax  on 
gasoline  has  been  proposed.  The  new 
policy  in  Louisiana  is  a  combination  of 
the  two  and  may  seem  to  some  to  be 
rather  drastic.  Quoting  from  the  new 
Constitution: 

"The  Legislature  shall  impose  a 
license  tax  upon  all  motor  vehicles  as 
follows : 

"On  automobiles  for  private  use  there 
shall  be  imposed  an  annual  minimum 
license  tax  at  fifteen  ($15)  dollars, 
said  license  tax  to  be  graded  up  from 
this  amount  based  upon  horsepower; 
"On  trucks  or  automobiles  used  for 
the  transportation  of  passengers  or 
freight,  or  for  the  purpose  of  the  de- 
livery or  carrying  of  goods  or  merchan- 
dise, there  shall  be  imposed  and  annual 
minimum  license  ta.x  of  twenty-five 
($25)  dollars,  said  license  to  be  graded 
up  from  this  amount  based  upon  both 
horsepower  and  carrying  capacity. 

"On  all  other  vehicles  using  the  pub- 
lic roads,  the  Legislature  is  authorized 
to  impose  an  annual  graded  license  tax 
based  upon  carrying  capacity" 
Tax  on  Gasoline 
On  gasoline,  when  sold  and  used  in 
Louisiana,  there  is  to  be  levied  a  tax 
not  to  exceed  2c.  per  gallon  while  on 
kerosene  and  other  fuels  used  for  the 
purpose  of  generating  motive  power 
the  Legislature  may  also  impose  a  tax. 
It  is  estimated  that  a  general  high- 
way fund  of  $4,000,000  to  $5,000,000 
a  year  will  be  received  from  the  above 
sources  and  that  the  funds  raised  by 
local  districts  will  bring  the  amount 
up  to  $10,000,000  to  $12,000,000  a  year 
for  all  road  purposes  throughout  the 
State.  The  State  will  not  pay  any  in- 
terest on  long  term  bonds.  In  order 
that  this  might  be  made  stronger,  the 
further  provision  was  inserted: 

"No  debt  shall  be  created,  or  certifi- 
cates of  indebtedness  or  bonds  issued, 
to  be  paid  in  the  future  out  of  the  pro- 
ceeds realized  from  any  state  tax  or 
license  to  be  collected  under  and  by 
virtue  of  this  ordinance,  or  imposed 
thereunder  by  the  Legislature,  but  the 
said  license  and  taxes  shall  be  collected 
from  year  to  year  and  expended  for  the 
purpose  of  construction  and  mainte- 
nance of  the  system  of  state  highways 
and  bridges." 

The  schedule  of  assessments  or  fees 
levied  on  the  several  types  of  vehicles 
will    rest   with    the    Legislature    which 
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will  meet  in  special  session  Sept.  6. 
It  naturally  follows,  though,  that,  if 
the  minimum  fees  are  set  on  the  small- 
est vehicles  and  graded  up  in  propoi"- 
tion,  the  change  will  be  considerably 
felt  by  the  automobile  and  truck  people. 
The  old  law  assessed  a  flat  rate  of  $7.50 
on  trucks  and  25c.  a  horse  power  on  auto- 
mobiles, using  the  S.A.E.  formula  for 
computing  horse  power,  which  will,  no 
doubt,  be  thrown  out  and  some  other 
method  adopted  that  will  in  a  measure 
approach  the  object  sought  in  arriving 
at  some  equitable  and  just  method  of 
assessment. 

It  is  believed  by  many  that  the  Legis- 
lature may  reorganize  the  state  high- 
way department. 


Heavy  Rains  Start  Movement  of 
Pittsburgh  Slide 

Some  movement  of  the  slide  of  last 
November  at  Kirkpatrick  St.  and 
Bigelow  Boulevard,  Pittsburgh,  devel- 
oped during  the  last  few  weeks  as  the 
result  of  heavy  rains.  On  June  24,  ac- 
cording to  C.  M.  Reppert,  chief  engi- 
neer of  the  department  of  public  works, 
there  was  a  heavy  rainfall,  reaching 
"cloudburst"  intensity  in  the  Bigelow 
Boulevard  district  and  flooding  the 
boulevard  roadway  and  the  temporary 
bridge  over  the  slide.  The  fill  in  the 
old  ravine  of  Jones  Hollow  at  the  foot 
of  Kirkpatrick  St.  became  saturated. 
When  the  rain  stopped,  after  several 
days,  discoloration  and  thin,  soupy 
material  coming  to  the  surface  made 
it  evident  that  underground  water  was 
coming  through  the  rock  face  into  the 
old  fill.  Subsidence  of  the  upper  part 
of  the  slide  then  began  and  gradually 
extended  downhill. 

In  the  earlier  part  of  the  trouble  the 
Pennsylvania  R.R.  put  shovels  to  work 
dipping  out  the  thin,  supersaturated 
material.  Later  a  general  movement 
occurred  which  carried  the  toe  of  the 
slide  as  far  as  the  first  main  track, 
but  no  heaving  of  the  ground  occurred. 
Where  the  boulevard  crosses  the  head 
of  the  slide  it  was  kept  open  by  block- 
ing up  the  pile  trestle  built  last  Octo- 
ber as  a  temporary  crossing  over  the 
subsiding  ground.  Its  settlement  was 
at  times  quite  marked,  particularly 
during  one  night;  the  maximum  settle- 
ment was  27  in.  The  structure  rests 
on  piles  up  to  60  ft.  long,  which 
generally  pass  through  clay  to  rock; 
apparently  they  failed  from  their  points 
slipping  on  the   rock  surface. 

Operations  to  reclaim  the  slide  have 
been  in  progress  for  some  time  under 
a  force  account  contract  with  the  John 
F.  Casey  Co.  Up  to  the  present  this 
work  has  comprised  the  installation  of 
a  drainage  system  to  take  care  of  the 
surface  water  and  to  cut  oflT  as  much 
as  possible  of  the  underground  water 
passing  through  the  fill  from  the  rock 
surface.  This  work  is  now  about  com- 
pleted, and  when  in  service  is  believed 
to  be  able  to  take  care  of  any  emergency 
which  may  arise.  Plans  for  the  restora- 
tion of  the  boulevard  over  the  head  of 
the  slide  are  being  developed  and  will 
probably  be  issued   shortly. 


New  Bids  Received  for  Hudson 
Vehicle  Tunnel 

Following  the  rejection  of  all  bids 
opened  in  New  York  City  July  12  for 
the  construction  of  the  Jersey  ventilat- 
ing shafts  of  the  Hudson  River  vehicu- 
lar tunnel,  new  bids  were  received  on 
July  19  from  six  contractors,  the  low 
total  of  $371,000  being  submitted  by 
the  Shaft  Construction  Co.,  New  York. 
This  is  the  third  time  that  the  Jersey 
shaft  contract  has  been  advertised. 
The  first  call  for  bids,  to  be  opened  on 
March  29,  was  annulled  because  of 
differences  between  the  New  York  and 
the  New  Jersey  commissions  regarding 
the  widening  of  certain  streets  in  Jer- 
sey City. 

The  rejection  of  all  bids  received  last 
week  was  the  result  of  a  peculiar  set 
of  circumstances  arising  out  of  the 
late  deliverj'  of  the  certified  check  from 
the  low  bidder,  the  Holbrook,  Cabot 
&  Rollins  Corp.,  whose  price  for  the 
work  totaled  about  $380,000  as  against 
$428,000,  the  next  lowest  bid,  received 
from  the  Jocylen  Construction  Co.  of 
Bayonne,  N.  J.  Shortly  before  3  o'clock, 
the  time  set  for  receiving  bids,  a  mes- 
senger from  the  Holbrook,  Cabot  & 
Rollins  Corp.,  arrived  at  the  commis- 
sion's offices  with  that  firm's  bid  on 
the  Jersey  shaft  work.  The  messenger, 
however,  had  neglected  to  bring  a  cer- 
tified check,  as  required.  It  is  under- 
stood that  the  check  had  been  made  out, 
but  through  an  oversight  had  not  been 
brought  to  the  tunnel  commission's 
offices  by  the  conti-actor's  messenger. 
Three  o'clock  arrived,  and  in  spite  of 
urgent  telephone  calls  to  the  Holbrook, 
Cabot  &  Rollins  office  for  the  certified 
check,  that  document  did  not  arrive 
until  about  3:20  p.m. 

A  Question  of  Time 
The  two  commissions  then  proceeded 
to  a  reading  of  the  bids  received.  When 
the  Holbrook,  Cabot  &  Rollins  bid  was 
reached  an  objection  to  its  reading 
was  voiced  by  the  representative  of 
the  Jocylen  Construction  Co.,  on  the 
ground  tliat  the  certified  check  required 
to  accompany  all  bids  had  not  been  re- 
ceived before  the  time  of  bidding  closed. 
A  point  then  was  raised  as  to  whether 
the  commission's  announcement  of  three 
o'clock  should  be  interpreted  as  day- 
light-saving or  Eastern  standard  time. 
It  is  understood  that  counsel  ruled  that 
Eastern  standard  time  should  govern, 
and  under  this  ruling  the  Holbrook, 
Cabot  &  Rollins  bid  and  check  arrived 
on  time.  In  newspaper  advertisements 
of  the  contract,  however,  it  was  specifi- 
cally stated  that  bids  would  close  at 
3  p.m.  daylight-saving  time.  In  spite 
of  objections,  the  Holbrook,  Cabot  & 
Rollins  bid  was  read  with  those  from 
nine  other   contractors. 

Immediately  after  the  canvassing  of 
the  bids,  the  tunnel  commission  mem- 
bers met.  It  was  brought  out  in  their 
discussion  that  acceptance  of  the  low 
bid  of  Holbrook,  Cabot  &  Rollins  would 
probably  involve  the  commission  in  a 
law  suit  brought  by  the  second  lowest 
bidder,  while  if  an  award  of  the  con- 


tract were  made  to  tht  Jocylen  Co.,  the 
commissions  might  be  charged  with 
irregular  procedure  in  awarding  a  con- 
tract at  a  price  almost  $50,000  in  excess 
of  the  low  bid.  The  two  commissions 
finally  decided  that  the  best  way  of 
avoiding  trouble  would  be  to  reject  all 
bids  and  call  for  new  bids  one  week 
later,  on  July  19. 


Creosoted  Wood  Floor  Responsible 
for  Pittsburgh  Bridge  Fire 

Details  concerning  the  construction  of 
the  Thirtieth  St.  bridge  over  the  Alle- 
gheny River,  Pittsburgh,  which  was  de- 
stroyed  by  fire   on   July   8,   have   beer. 
supplied  by  J.  G.  Chalfant,  county  en- 
gineer, as  follows:     The  bridge  was  a 
continuous   truss   over  the  three  span? 
of  the  south  or  main  channel  portion 
and  was  built  by  Gustav  Lindenthal  !• 
1887-88    for   a    bridge    corporation.     I 
remained  a  tool  bridge  until  March  1' 
1911,  when  .Allegheny  County  purcha- 
it;  since  then  it  has  been  a  free  brid_ 
The  channel  span  was  304  ft.  8  in.  lo; 
center  to  center  of  piers,  and  the  noi  • 
and  south  spans  each  228  ft.  6  in.  cent 
of  pier  to   end   bearings.     The  trusM 
were  spaced  22  ft.  apart  on  centers,  gn 
ing  a  19-ft.  clear  roadway,  with  a  6-ft 
sidewalk   on   the   downstream   or  wes 
side  of  the  bridge. 

At  the  time  the  county  condemnee 
the  bridge,  the  roadway  floor  was  car 
ried  on  timbers  resting  on  the  botton 
chords  of  the  trusses,  with  longitudina 
joists  and  oak  cross-planking.  This  floo 
was  replaced  in  1914  with  a  creosote< 
pine  floor,  consisting  of  5  x  16-in 
timbers  about  2  ft.  4i  in.  on  centers,  4 
in.  plank  laid  longitudinally,  and  35 -in 
wood  block.  The  blocks  were  treatd 
with  30  lb.  of  creosote  oil  per  cubi 
foot,  and  the  timbers  and  plant  with  1 
lb.  per  cubic  foot.  The  joints  in  th 
wood  block  pavement  were  poured  wit 
bituminous  filler.  This  floor  had  bee 
found  too  flexible  under  heavy  traffic 
and  a  contract  had  been  awarded  fo 
additional  timbers  to  be  placed  betwee 
the  original  5  x  16-in.  timbers;  sine 
the  fire  this  contract  has  been  cancellet 

Fire  was  discovered  by  a  workma 
employed  by  the  county  on  bridge  re 
pair  at  12:35  p.m.,  July  8,  near  th 
south  end  of  the  channel  span.  At  thi 
time  the  fire  had  gained  considerabl 
headway,  as  the  flames  were  coming  V 
over  the  side  of  the  floor.  Alarm  wa 
turned  in  promptly  from  both  ends  0 
the  bridge,  and  fire  equipment  was  0' 
the  scene  in  about  5  to  8  minutes,  bu 
evidently  was  unable  to  reach  the  fir 
under  the  floor,  as  the  channel  span  an 
the  south  span  were  both  in  the  rive 
at  1:05  p.m.  The  north  span  is  sti'j 
standing  and  will  probably  be  used  ff 
foot  traffic  in  connection  with  a  tempi' 
ary  suspension  bridge  on  the  old  n 
sonry. 

The  workman  who  discovered  the  li 
advanced  the  theory  that  it  had  bo' 
occasioned  by  a  Icik  in  a  gas  line  on  tli 
upstream  side  of  the  bridge.  He  ha 
no  facts  to  substantiate  his  theory,  an 
the  county  engineer  has  not  been  abl 
to  determine  the  cause  of  the  fire. 
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Bureau  of  Standards  Building 
10-Ft.  Wind  Tunnel 

The  aerodjTiamic  section  of  the  Bur- 
eau of  Standards  is  constructing  a  new 
wind  tunnel,  10  ft.  in  diameter,  the 
bureau  has  just  announced.  The  design 
for  the  tunnel  is  completed  and  material 
for  construction  is  being  assembled. 
Completion  of  the  tunnel  will  give  the 
bureau  exceptional  facilities  for  all  re- 
search involving  a  study  of  the  behavior 
of  objects  in  a  \vind  stream. 

Oppose  10-Ton  Truck 
Weight  Limit 

A  movement  has  been  started  to  re- 
peal the  recent  law  enacted  by  the  Ohio 
Legislature  limiting  motor  trucks  and 
:heir  loads  to  10  tons.  The  law  be- 
comes effective  in  August.  It  reduces 
0  a  10-ton  limit  the  former  permissible 
Maximum  gross  load  of  14  tons.  Auto- 
nobile  associations,  truck  owners  and 
■ontractors  are  opposing  the  new  re- 
itrictions.  

Additional  Candidates  Named  for 
Staten  Island  Tunnel 

The  Board  of  Estimate  and  Appor- 
ionment  of  New  York  City,  up  to 
late  has  failed  to  approve  the  recom- 
aendations  which  its  chief  engineer, 
i.rthur  S.  Tuttle,  made  for  the  engi- 
leering  personnel  of  the  proposed 
itaten  Island  tunnel  under  New  York 
larbor.  As  noted  in  the  July  7  issue 
i  this  journal,  p.  37,  the  chief  engineer 
ecommended  for  the  Staten  Island 
/ork  the  appointment  of  Col.  William 
.  Wilgus  and  Frederick  C.  Noble  as 
onsulting  engineers,  Jesse  B.  Snow  as 
unnel  engineer,  Charles  B.  Drew  as 
rincipal  assistant  engineer,  W.  McK. 
iriffin  as  resident  engineer,  and  Alfred 
;.  Hill  as  designing  engineer.     In  op- 

osition   to   the   first   three    candidates 

amed  above,  it  is  understood  that  the 
toard  of  Estimate  has  under  consider- 
tion  the  names  of  Henry  B.  Seaman 
nd  John  F.  Sullivan,  as  consulting  en- 

ineers,  and  Robert  W.  Creuzbaur  as 
,  annel  engineer.    Each  of  the  consulting 

fngineers    to    receive    a    yearly    salary 
f    $10,000    and    the    tunnel    engineer 
'  12,000. 

Mr.  Seaman  is  a  former  chief  engi- 
eer  of  the  New  York  Public  Service 
'onimission  in  which  position  he  served 
firee  years,  resigning  to  enter  private 
ractice.  During  the  war  he  sei^ved  as 
upervising  engineer  of  the  emergency 
lant  extension  for  the  torpedo  boat 
estroyer  program  of  the  U.  S.  Navy 
)epartment,  having  charge  of  construc- 
ion  of  thirty-five  plants  in  various 
■arts  of  the  country. 
Mr.  Creuzbaur  is  a  consulting  engi- 
eer  and  a  former  technical  adviser 
n  public  works  to  the  Borough  of 
irooklyn,  New  York.  He  has  also 
erved  in  a  number  of  New  York  City's 
ngineering  departments.  During  the 
var  he  was  for  two  years  with  the 
''mergency  Fleet  Corporation  as  con- 
ulting  engineer  in  connection  with  the 
>lants  at  Hog  Island,  Bristol,  Pa.,  and 
-Jewark,  N.J. 


Fire  Destroys  Seattle  Wharves 
Causing  $400,000  Loss 

Fire,  supposed  to  have  started  from 
a  spark  dropped  by  a  railway  locomo- 
tive, caused  a  loss  of  approximately 
$400,000  to  the  Harbor  Island  plant  of 
the  East  Waterway  Warehouse  &  Dock 
Co.  in  Seattle  July  9.  The  loss  is  en- 
tirely covered  by  insurance.  About 
52,000,000  worth  of  property  was  en- 
dangered by  the  fire,  which  started 
midway  of  the  long  wharf  and  spread 
underneath  the  planking  and  among 
the  creosoted  piles  with  great  rapidity. 
The  flames  destroyed  900  ft.  of  open 
wharf,  and  600  ft.  of  wharf  attached 
to  the  No.  2  warehouse.  Work  of  re- 
pairs vdll  be  gotten  under  way  immedi- 
ately. 

Henry  Ford  Offers  to  Buy 
Muscle  Shoals  Plant 

Henry  Ford,  the  Detroit  automobile 
manufacturer,  has  made  an  offer  to  the 
government  for  the  purchase  of  the 
nitrate  plant  at  Muscle  Shoals,  Ala., 
on  the  Tennessee  River,  a  plant  which 
includes  completed  nitrate-producing 
units  together  with  a  partially  com- 
pleted dam  across  the  river  and  a  par- 
tially developed  water  power  started 
by  the  government  during  the  war  and 
shut  down  the  end  of  the  last  fiscal 
year.  According  to  a  memorandum 
from  the  Department  of  Commerce,  the 
principal  points  in  Mr.  Ford's  offer 
are: 

(1)  He  will  take  a  100-year  lease 
upon  the  Wilson  dam  and  No.  3  dam 
and  electric  installation  when  completed. 
For  this  he  proposes  to  pay  interest 
at  the  rate  of  6  per  cent  on  the  sum 
of  $28,000,000,  which  is  the  estimate 
for  the  total  cost,  and  to  amortize  not 
only  this  sum  but  the  entire  cost  of 
both  dams  over  a  period  of  100  years. 
(2)  He  offers  to  purchase  all  the  nitrate 
plant  and  equipment,  lands,  steam 
plant,  etc.,  for  $."),000,000.  (3)  He 
offers  to  convert  and  operate  the  large 
nitrate  plant  for  the  production  of 
fertilizer  compounds  and  as  a  standby 
for  government  explosives  in  case  of 
war.  (4)  He  agrees  to  limit  the  profits 
of  the  fertilizer  plant  to  8  per  cent, 
an  independent  board  embodying  rep- 
resentatives of  the  American  Farm 
Bureau  and  the  National  Grange  and 
the  Farmers'  Union  to  certify  to  this 
maximum. 

In  the  announcement  Secretary 
Hoover  states:  "The  acceptance  of  the 
offer  is  entirely  for  decision  by  Con- 
gress, and  that  body  no  doubt  will  be 
greatly  guided  by  Secretary  Week's 
views  in  the  matter.  Mr.  Ford  has 
made  a  genuine  proposal.  It  shows 
courage  to  agree  to  pay  out  $5,000,000; 
to  spend  further  sums  upon  large  works, 
and  besides  to  take  an  annual  obliga- 
tion for  about  $1,.500,000  for  100  years, 
and  to  agree  to  maintain  a  nitrate 
plant  in  reserve  for  the  government  for 
that  period.  Whatever  may  be  the  re- 
sult, Mr.  Ford's  offer  does  prove  what 
the  public  associations  have  contended 
— that  the  completion  of  this  project 
has  a  commercial  value." 


Tunnel  Engineers'  Dismissal 

(Continued  from  p.  122) 
plea  that  it  is  holding  such  evidence  as 
it  may  have  for  use  in  possible  legal 
proceedings,  the  report  sets  forth  in 
the  following  language  its  opinion  as 
to  the   main  issue   involved: 

"There  can  be  no  question  that  if 
anybody,  private  individual,  corpora- 
tion, or  public  commission,  is  dissatisfied 
with  the  services  of  any  engineer  in 
his  or  their  employ,  be  he  the  most 
eminent  consulting  engineer  or  a  stu- 
dent just  out  of  college,  he  has  the 
right  to  dismiss  such  engineer  and  seek 
other  assistance.  It  is,  however,  a  well 
established,  even  though  an  unwi-itten 
rule  of  professional  ethics,  that  should 
an  employer  discharge  an  engineer,  and 
especially  an  engineer  in  responsible 
charge  of  work  or  one  employed  as  a 
consultant,  without  reasonable  cause, 
that  it  is  unethical  for  another  engi- 
neer to  take  over  the  work  or  the 
position. 

"The  board  of  consulting  engineers 
which  was  appointed  and  which,  in  con- 
junction with  the  chief  engineer  and 
his  staff,  has  brought  the  enterprise  to 
the  point  where  its  successful  comple- 
tion can  be  practically  visualized,  is  not 
only  a  body  of  eminent  engineers  but 
also  a  body  of  eminent,  well  known  and 
public-spirited  citizens,  and  such  a 
board,  in  connection  with  an  enterprise 
of  this  character,  should  not  be,  and  as 
a  matter  of  fact  cannot  be,  discharged 
just  as  one  might  discharge  an  office 
boy,  and  especially  is  it  true  at  such  a 
critical  period  of  the  work.  Whatever 
the  technical  legal  status  of  the  matter 
may  be,  public  sentiment,  where  prop- 
erly informed,  will  not  permit  it." 

The  report  goes  on  to  say  that  so  far 
as  the  committee  is  aware,  the  New 
Jersey  commission,  except  in  the  matter 
of  the  Jersey  City  street  widening,  has 
never  made  any  public  statement  of  its 
grievances  against  the  board  or  given 
the  latter  any  opportunity  to  refute  or 
explain  the  charges  against  it.  The 
point  is  made,  also,  that,  according  to 
information  received  by  the  committee, 
the  consulting  engineers  took  no  action 
in  the  matter  of  street  widening,  re- 
gard it  is  one  of  policy  rather  than  of 
a  technical  engineering  nature. 

The  public  generally  and  the  engineer- 
ing profession  especially,  according  to 
the  committee's  report,  has  as  much 
confidence  in  the  ability  and  integrity  of 
the  board  of  consulting  engineers  as  it 
has  in  either  of  the  commissions,  and 
only  the  gravest  reasons,  it  is  held  war- 
rant such  action  as  the  New  Jersey 
commission  has  taken.  It  seems  to  the 
committee,  therefore,  that  either  the 
New  Jersey  ccmmission  has  no  such 
reasons,  having  failed  to  make  them 
public,  or  if  it  has,  is  remiss  in  proceed- 
ing with  the  work  designed  and  spon- 
sored by  the  same  board,  which  it 
actually  is  doing.  The  report  points 
out  also  that  smce  the  dismissal  of  the 
consulting  board,  the  two  commissions 
have  arrived  at  a  compromise  agree- 
ment in  the  matter  of  street  widening 
in  Jersey  City,  but  the  matter  of  the 
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dismissal  of  the  consulting  board,  which 
this  dispute  is  said  to  have  caused,  or 
at  least  precipitated,  is  still  open. 

The  committee  concludes  its  report 
with  the  following  opinion:  "Your 
committee  is  unanimously  of  the  opinion 
that  the  action  of  the  New  Jersey 
Interstate  Bridge  and  Tunnel  Commis- 
sion, in  attempting  to  dismiss  the  board 
of  consulting  engineers  in  the  manner 
set  forth  in  their  resolution  of  May  14, 
acted  in  a  manner  prejudicial  to  the 
tunnel  enterpi'ise  and  the  public  wel- 
fare, and  that,  in  view  of  all  the  cii- 
cumstances  which  have  been  publicly 
known,  it  is  certainly  not  in  good  taste 
and  not  in  accord  with  a  fine  apprecia- 
tion of  professional  courtesy  and  ethics 
for  other  engineers  to  attempt  to  fill 
the  positions  thus  made  available." 


Personal  Notes 


Dr.  a.  W.  F  r  E  E  m  a  X,  Commis- 
sioner of  Health  of  Ohio  since  1917, 
having  completed  the  term  for  which 
he  was  appointed,  will  become  resident 
lecturer  on  public  health  administra- 
tion, Johns  Hopkins  School  of  Hygiene 
and  Public  Health,  Baltimore. 

R.  0.  G  A  L  LA  G  H  E  R,  formerly  su- 
perintendent of  roads  for  Hamblen 
County,  Tenn.,  is  now  resident  engi- 
neer for  the  Tennessee  highway  depart- 
ment on  construction  of  a  federal-aid 
road  between  Mountain  City  and  Bris- 
tol. 

William  H.  O  k  u  m,  formerly 
with  the  construction  department  of  the 
New  York  Central  R.R.,  and  recently 
production  engineer  of  the  A  vs  Manu- 
facturing Co.,  manufacturer  of  brass 
products,  Brooklyn,  N.  Y.,  is  now  vice- 
president  and  works  engineer  of  the 
Superior  Wood  Heel  Co.,  Brooklyn, 
N.  Y. 

J.  N.  Olson,  assistant  engineer 
Gulf  Lines,  Atchison,  Topeka  &  Santa 
Fe  Ry.,  at  Galveston,  Tex.,  has  been 
transferred  to  the  office  of  the  chief  en- 
gineer at  Chicago,  111. 

El:jIS  G.  Middleton  has  re- 
signed as  village  engineer  of  Le  Roy, 
N.  Y.,  to  become  connected  with  the 
highway  commission  of  West  Virginia. 

B.  A.  B  R  I  G  G  s,  formerly  superin- 
tendent of  streets  of  Colorado  Springs, 
Col.,  is  now  with  the  Colorado  state 
highway  department. 

J.  H.  Hunter,  for  many  years 
chief  engineer  of  the  Canada  Starch 
Co.  has  been  elected  chairman  of  the 
Montreal  branch  of  the  Engineering  In- 
stitute of  Canada. 

Major  Jules  Duc::astel, 
city  engineer  of  Outremont,  Quebec,  has 
been  appointed  president  of  the  Auto- 
mobile Association  of  Canada. 

Charles  M.  McKergow,  of 
Montreal,  Canada,  has  been  appointed 
professor  of  the  mechanical  engineering 
department  of  McGill  University. 


R.  C.  Limerick,  formerly  project 
engineer  of  the  Arkansas  highway  com- 
mission, has  been  appointed  state  high- 
way engineer  to  succeed  V.  P.  Knott, 
resigned. 

J.  Powell  Wehrung  has  been 
appointed  county  engineer.  Runnels 
County,  Tex.,  with  headquarters  at  Bal- 
linger,  Tex. 

W.  C.  Morse,  for  a  number  of  years 
identified  with  the  regrade  work  in 
Seattle,  Portland  and  other  northwest 
cities,  has  opened  offices  in  Seattle, 
Wash.,  to  engage  in  general  engineer- 
ing-contracting work. 

Major  Clifton  E.  Hickok, 
city  engineer  of  Alameda,  Cal.,  since 
1917  with  the  exception  of  a  year  spent 
in  the  Corps  of  Engineers,  U.  S.  A., 
during  the  World  War,  has  been  ap- 
pointed city  manager  of  Alameda. 

Charles  E.  Hewes,  city  man- 
ager of  Alameda,  Cal.,  has  been  ap- 
pointed city  manager  of  Long  Beach, 
Cal. 

I)  R.  J  o  s  E  P  H  W.  Roe,  secretary  of 
the  Railway  Car  Manufacturers'  Asso- 
ciation and  executive  engineer  of  the 
Pi'^rce-Arrow  Motor  Car  Co.,  Buffalo, 
N  Y.,  has  been  appointed  professor  of 
industrial  engineering  of  New  York 
University.  He  was  graduated  from 
Sheffield  Licientific  School,  Yale  Uni- 
versity, in  1895.  For  several  years  he 
was  identified  with  the  department  of 
mechanical  engineering  at  Yale  and  the 
courses  in  industrial  engineering  there 
were  developed  by  him. 

Horace  M.  Bringhurst, 
formerly  with  Arthur  G.  McKee  &  Co., 
Cleveland,  Ohio,  is  now  sales  engineer 
in  charge  of  the  steel  lumber  depart- 
ment of  the  General  Iron  Works  Co., 
Cincinnati,  Ohio. 

James  P.  Hays  has  been  ap- 
pointed general  superintendent  for  the 
Austin  Co.,  Cleveland,  Ohio,  on  the  con- 
struction of  a  $2.50,000  soldiers'  memo- 
rial auditorium  at  Mount  Union  College, 
Alliance,  Ohio. 

Brig. -Gen.  Harry  Taylor, 
Corps  of  Engineers,  U.  S.  A.,  in  im- 
mediate charge  of  river  and  harbor 
matters,  has  completed  an  inspection 
trip  of  the  projects  located  on  the  Great 
Lakes. 

Charles  H.  Moorefield  has 
been  appointed  state  highway  engineer 
of  South  Carolina,  with  headquarters 
at  Columbia. 

Lt.  -Col.  Frank  B.  King, 
who  was  in  command  of  the  112th  En- 
gineers in  France  during  the  World 
War,  has  been  placed  in  charge  of 
water  and  sewer  extensions  at  Duncan, 
Okla.,  for  V.  V.  Long  &  Co.,  Oklahoma 
City,  Okla. 

C.  Douglas  Buck  has  been  ap- 
pointed by  the  Delaware  state  highway 
commission  as  assistant  to  the  chief  en- 
gineer, Charles  M.  Upham,  who  will 
serve  the  Delaware  commission  in  a 
consulting  capacity  during  his  term  of 
office  as  chief  engineer  of  the  North 
Carolina   highway  department,   a   posi- 


tion he  will  occupy  during  a  leave  of 
absence  from  the  Delaware  department. 

William  F.  Brock,  an  engineer 
in  the  department  of  public  works, 
Columbia,  S.  C,  has  been  appointed 
highway  engineer  wth  the  U.  S. 
Bureau  of  Public  Roads,  at  Jackson, 
Miss. 

Arthur  JI.  Shaw,  consulting 
engineer,  New  Orleans,  La.,  has  sailed 
for  San  Pedro  Sula,  Honduras,  C.  A., 
to  supervise  the  design  and  construction 
of  a  complete  sanitary  sewer  system 
there. 


Obituary 


A.  L.  Hunt,  county  engineer. 
Baker  County,  Fla.,  died  at  West  Palm 
Beach,  July  4,  where  he  was  attending 
the  meeting  of  the  state  board  of  engi- 
neering examiners,  of  which  he  was  a 
member.  As  «  civ'l  engineer  he  was 
connected  with  railroads  of  Florida  for 
about  30  years.  He  was  chief  engi- 
neer of  the  old  Orange  Belt  Ry.,  build- 
ing the  line  from  Sanford  to  St.  Peters- 
burg. He  also  laid  out  the  town  of  St, 
Petersburg. 

George  W.  Pope,  contracting 
structural  engineer  for  the  Minneapolis 
Steel  &  Machinery  Co.,  Minneapolis, 
Minn.,  and  a  member  of  the  company's 
staff  for  18  years,  died  July  9.  He  was 
graduated  as  civil  engineer  from  the 
University  of  Wisconsin  in  1898.  Dur- 
ing 1917  and  1918  he  was  in  charge  of 
the  purchasing  of  fabricated  steel  at 
the  Hog  Island  ship  yards,  and  in  1919 
he  returned  to  the  Minneapolis  com- 
pany to  take  charge  of  reinforced  con- 
rretc  work. 


Business  Notes 


The  Master  Tool  Co.,  Cleve 
land,  Ohio,  has  been  organized  wit! 
J.  Nightingale,  president;  Charles  F 
Overly,  vice-president  and  general  man 
ager;  William  Eckert,  secretary-treas- 
urer. The  company  will  manufactUK 
a  new  line  of  pneumatic  tools  and  wil 
specialize  in  reclaiming  all  types  anc 
makes  of  same. 

The  Badger  Concreti 
M  1  X  E  R  C  0.,  of  Milwaukee  and  Water- 
town,  Wis.,  has  recently  purchased  f 
27J-acre  tract  of  land  at  Winthroj 
Harbor,  111.,  where  it  will  erect  a  fac 
tory  for  the  manufacture  of  Badgei 
concrete  mixers  and  McVicker  tie  plate; 
for  the  Railway  Safety  Tie  Co.  .A 
workmen's  housing  project  in  connec 
tion  with  the  new  factory  has  been  de 
veloped  by  the  company. 

D  R.  G.  J.  F  I  N  K,  formerly  with  thi 
Hooker  Electrochemical  Co.,  has  beer 
added  to  the  technical  staff  of  the  chem 
ical  department  of  the  National  Limi 
Association,  Washington,  D.  C. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Missouri  Seeks  to  Dissolve  Build- 
ing Material  "Trusts" 

The  Attorney  General  of  the  State  of 
lissouri  has  filed  ouster  proceedings  in 
lie  State  Supreme  Court  against  thirty- 
our  corporations  engaged  in  the  pro- 
uction  and  sale  of  lumber,  sand  and 
ravel,  according  to  recent  press  dis- 
atches.  The  allegation  is  made  that 
le  defendant  companies  have  entered 
ito  an  unlawful  combination  to  pre- 
jnt  competition  and  maintain  exces- 
ve  prices  in  violation  of  the  state  anti- 
•ust  law.  The  court  is  petitioned  to 
)rfeit  the  charters  of  the  c:)mpanies 
id  either  to  confiscate  their  property 
•  to  impose  a  fine. 

I  Twenty  of  the  corporations  involved 

l^-e  members  of  the  St.   Louis  Lumber 

rade  Exchange  and  fourteen  of  these 

■e  members  of  the  St.  Louis  Material 

aalers  Association. 

The  most  recent  action  of  the  Attor- 
■y  General  supplements  previous  pro- 
edings  against  sixteen  corporations, 
I  embers  of  the  St.  Louis  Millmen's  As- 
I  ciation.  In  all,  fifty  defendant  com- 
nies  are  named  in  ouster  proceedings. 

■  16  filing  of  the  suits  against  the  com- 
nies  has  followed  an  inquiry  into  the 
siness  practices  of  the  three  associa- 
ms  carried  on  by  the  attorney  gen- 
al. 

oduction  of  West  Coast  Lumber 
Drops  Heavily 

For  the  week  ended  July  7  the  pro- 
ction  of  104  mills  reporting  to  the 
est  Coast  Lumbermen's  Association 
iS  only  46  per  cent  of  normal,  a  fact 
;ributable,  says  a  recent  report  of  the 
jociation,  to  light  demand,  restricted 
!dit  and  heavy  stocks  at  the  mills, 
•w  business  and  deliveries  were  like- 
se  depressed,  orders  for  the  weeks 
aling  almost  38,.500,000  ft.  b.m.,  and 
ipments  in  excess  of  .36,000,000  ft. 
11.  The  opinion  is  expressed  in  the 
;ociation's  bulletin  that,  with  a  re- 
Tiption  of  railroad  purchases  which 
11  follow  the  distribution  of  the  .$.500,- 
3,000  to  the  railroads  by  the  Federal 
vernment,  a  gradual  improvement  is 
ticipated  for  the  fall  with  a  possible 
um  to  a  normal  condition  by  spring. 

'hanges  in  Retail  Food  Prices 

The  retail  food  index  issued  by  the 
lited  States  Department  of  Labor, 
•ough  the  Bureau  of  Labor  Statistics, 
■  iws  that  there  was  a  decline  of  only 
per  cent  in  the  retail  cost  of  food  to 
';  average  family  in  June  as  compared 
'th  May.  Wholesale  prices,  taking 
10  consideration  327  commodities,  de- 
'iased  about  2  per  cent  in  the  aggre- 
Ite.  Compared  with  the  high  peak  of 
lices  in  May,  1920,  the  June  level  of 
'olesale  prices  showed  a  decrease  of 
'  5  per  cent. 


A  New  Departure — Engineering  News-Record's 
Construction -Cost  Index  Number 

steel.  Lumber,  Cement,  Common  Labor  Are  Basis  of  Index  Figure 
Which  Rose  to  Peak  of  273.8— Is  Now  194.82 


Since  1900,  and  particularly  after 
1910,  complaints  concerning  the  rising 
cost  of  living  have  been  increasing  in 
volume  both  in  Europe  and  America. 
Numerous  systems  for  studying  this 
increase  have  been  developed.  In  the 
United  States,  according  to  the  Bu- 
reau of  Labor  Statistics,  six  series 
of  index  numbers  relating  to  wholesale 
prices  are  currently  maintained,  four 
of  them  by  financial  papers.  In  Eng- 
land there  are  three  important  series; 
one  in  France;  in  Germany  there  were 
three  up  to  the  time  of  the  war;  while 
the  Governments  of  Canada,  Australia, 
South  Africa,  India,  Netherlands  and 
New  Zealand  publish  official  index  num- 
bers, and  private  investigators  have 
made  series  for  Belgium,  Norway, 
Sweden,  Austria,  Spain  and  Italy.  Most 
of  the  series  were  founded  compara- 
tively recently,  the  oldest  being  that 
of  the  London  Economist,  which  was 
started  in  1869. 

Probably  the  chief  reason  why  re- 
liable studies  of  price  changes  were  not 
made  until  comparatively  recently  was 
the  prejudice  felt  against  price  aver- 
ages. Early  investigators  were  hamp- 
ered by  the  dearth  of  quotations.  The 
first  index  number,  by  Carli  in  1750, 
was  constructed  with  the  per  cent  in- 
creases of  three  commodities — grain, 
wine  and  oil.  Improved  business  or- 
ganization and  the  availability  of  a 
greater  amount  of  data  have  minimized 
the  lack  of  confidence  in  the  accuracy  of 
averages  of  price  variations.  Further- 
more better  transportation  made  whole- 
sale prices  in  the  larger  cities  basic 
for  many  local  markets.  Today  the 
value  of  index  numbers  is  generally 
acknowledged. 
A  Construction-Cost  Index  Number 

Not  only  has  the  doubt  as  to  the 
trustworthiness  of  index  numbers  been 
largely  dissipated,  but  the  pendulum  of 
public  opinion  has  actually  swung  too 
far  in  the  positive  direction.  Index 
numbers  must  be  understood  in  order 
to  be  applied  usefully.  Few  of  the 
widely  used  index  numbers  arc  made 
to  serve  one  special  purpose,  most  of 
them  being  designed  to  show  only 
changes  in  the  price  level.  Despite 
their  limitations,  however,  they  are  em- 
ployed to  show  rise  and  fall  in  the  cost 
of  living,  depreciation  of  gold,  alter- 
nations of  business  prosperity,  evidence 
that  wage  schedules  ought  to  be  re- 
vised, the  effect  of  tariff  revision,  and 
the  reason  for  political  avalanches. 

Engineering  Newx-Record  proposes 
to   publish    in    the    first    issue   of   each 


month  an  index  number  that  will  in- 
dicate the  trend  of  construction  cost  in 
the  United  States.  To  achieve  this  the 
three  major  materials  least  influenced 
by  local  conditions  have  been  selected. 
These  materials  are  steel,  lumber  and 
cement,  and  they  are  combined  with 
the  cost  of  common   labor. 

Index  numbers  are  called  "simple" 
or  "weighted,"  according  to  whether 
they  are  a  mere  average  of  figures  hav- 
ing equal  importance  or  the  average 
of  figures  which  have  been  given  their 
relative  importance.  It  would  be  ob- 
viously incorrect  to  add  the  prices  of, 
say,  a  ton  of  steel,  a  barrel  of  cement, 
a  thousand  feet  of  lumber  and  a  week's 
wages,  dividing  the  result  by  four.  One 
might  with  as  much  justice  (or  error) 
add  a  pound  of  steel,  a  bag  of  cement, 


T.\BLE    I— PRICES    OF  .M.\TERIALS 
AND  LABOR 

Common 

Structural    Cement  Pine,  Labor 

Steel       Net  Bbl.  Base  Average 

Pittsburgh     F.ob.  New  for 

Base        Cliicago  York  Country 

1913 $1   50        $1    19  $28  50  $0.19 

1914  I  15     I  14  29  00  20 

1915  1  30  116  28  00  21 
1916 2.55      1,44  31  50  23 

1917  3  67     1  77  37  75  .32 

1918  3  00  1  97  43  25  45 
1919 2  55     2  01  50  00  51 

1920  2  95     2  09  67  50  56 

1921  (6mo).  2  25  2  20  57  00  57 
July,  1920  ..  3  10  2  15  65  00  70 
July,  1921.    2  00     2  17  48  00  51} 

and  a  board  foot  of  lumber.  Instead 
the  relative  importance  of  the  four  fac- 
tors in  construction  operations  has  been 
determined,  as  closely  as  the  problem 
permits. 

To  arrive  at  a  correct  balance  the 
first  investigation  was  of  the  total  an- 
nual production  in  the  United  States 
of  steel,  lumber  and  cement,  and  of 
the  number  of  common  laborer.s  ex- 
clusive of  farm  labor.  The  years  1913, 
1916  and  1919  were  selected  for  the 
materials.  The  average  pro<iuction  of 
steel  was  about  33,000,000  tons;  for 
cement,  90,000,000  bbl.;  for  lumber  the 
average  of  1913  and  1916  according  to 
government  figures  was  42,000,000  M 
ft.  b.m.  The  number  of  common  indus- 
trial laborers  (1910  census)  is  4,000,- 
000. 

To  convert  these  factors  into  money, 
so  that  they  would  be  comparable,  1913 
was  selected  as  the  base  year,  and  in- 
dex numbers  were  computed  from  that 
year  to  date,  using,  where  possible,  the 
prices  published  monthly  in  Engineer- 
ing Neics-Rcenrd.  All  these  prices  have 
been  carefully  verified.  The  steel  price 
■sed  is  the  Pittsburgh  base  for  struc- 
tural shapes.    For  cement,  the  consum- 
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er's  net  price  exclusive  of  bags,  f.  o.  b. 
Chicago  was  used,  as  being  representa- 
tive. For  lumber,  the  New  York  base 
(3  X  12  to  12  X  12)  on  Southern  pine 
was  used.  For  labor,  from  1913  to  1920 
inclusive,  the  rates  paid  common  labor 
in  the  steel  industry  were  used  with 
slight  revision,  and  since  1920  the  aver- 
age common  labor  rates  for  the  nine- 
teen or  twenty  cities  covered  monthly 
in  Engincenng  News-Record.  These 
average  prices  are  given  in  Table  1. 
The  following  figures,  found  in  the 
preceding  paragraphs,  help  in  determin- 
ing the  proper  weight  to  be  given  the 
various  materials  and  labor: 

33,000.000  tons  steel  (Si  $0  30...  .  $990,000,000 

90.000,000  bl)l.  cement  (al  $1.19..  107.100.000 
42.000.000  M.  ft.  b.  m.  lumber  (m 

$28  50 1.197,000.000 

1.200,000,000    man    davs     (m      $1    52 

(8  hrs.) 1 ,822.000.000 

$4,116,100,000 

It  is  natural  that  the  question  should 
arise  why  total  production  is  taken  in- 
stead of  the  amount  of  steel,  lumber, 
cement  and  labor  used  on  construction 
work.  One  reason  for  using  total  pro- 
duction is  that  total  production  in- 
fluences cost  of  construction.  In  the 
case  of  steel,  for  example,  even  if  it 
were  possible  to  segregate  from  the 
total  the  amount  of  steel  used  on  con- 
struction, an  indeterminable  error 
would  be  introduced  by  using  the  latter. 
Construction  cost  is  influenced  directly 
or  indirectly  by  the  cost  of  machinery 
and  tools,  by  the  demand  for  armor 
plate  and  rails,  and  by  the  export  de- 
mand. It  is  therefore  desirable  to  take 
into  consideration  the  entire  production. 
The  same  is  true  for  cement,  and  only 
less  so  for  labor.  As  regards  labor, 
the  shift  from  one  industry  to  another 
is  of  such  nature  as  to  necessitate  con- 
sidering the  total  for  common  labor 
(exclusive  of  farm  labor)  in  determin- 
ing the  part  it  plays  in  construction 
cost. 

With  the  principles  outlined  in  the 
preceding  paragraphs  as  a  basis,  and 
with  the  aid  of  the  judgment  of  ex- 
perienced construction  men,  the  ele- 
ments of  the  computation  adjusted  to 
give  100  for  the  base  year  1913  are  as 
follows: 

2.500  1b  -tru.tur.il,^tnel.  $1.50  per  100  lb...  $37  50 

6  bill  .■riiifnt.  $1    19 7   14 

600ft    b    ni    pine.  $28  50 17    10 

200  ii.nii-li.mra.  $0   19 38,00 

$99.74 
The  Evr/inccritig  News-Record  Cost 
Index  Number,  computed  as  above, 
starts  at  approximately  100  in  1013, 
and  is  carried  forward  without  inter- 
mission to  July,  1921,  where  the  number 
stands  at  194.82.  It  will  be  published 
regularly  in  the  first  issue  of  each 
month.  During  the  last  nine  years  the 
number  has  risen  to  a  maximum  of 
273.80  in  June,  1920,  and  has  shown 
yearly  figures  as  tabulated  below: 

1913     99  T^ 

1914      92  99 

1915      58  26 

1916      137  29 

1917      1«9  02 

19U      202  77 

1919      207  81 

1920      238  79 

1921  . 7  Mo.) 214  39 

JulN.  1921 194  82 


Employment  in  New  York  State 

Though  there  was  a  reduction  of  2 
per  cent  in  employment  in  factories  of 
New  York  States  in  June  as  compared 
with  May,  a  decided  improvement  in 
some  industries,  and  particularly  in  tex- 
tiles, is  shown  in  statistics  prepared 
by  the  state  industrial  commission.  The 
number  of  workers  in  the  textile  indus- 
try in  June  as  compared  with  January 
increased  52  per  cent.  The  total  decline 
in  employment  for  all  industries  during 
the  period  of  depression  has  been  28 
per  cent.  Save  for  a  small  decrease  in 
rope  and  twine  manufacture  and  cotton 
goods  finishing  every  branch  of  the 
textile  industry  showed  a  gain  during 
June.  A  statement  from  the  industrial 
commission  asserts  that  "seasonal  activ- 
ity in  the  building  trades  was  respon- 
sible for  greater  production  in  June  in 
the  manufacture  of  brick  and  lumber 
mill  products.  The  cement  and  plaster 
industry  reported  a  decrease  in  employ- 
ment during  the  month.  .  .  .  The 
metal  industries  again  showed  the 
heaviest  reduction." 


Railroads  Carried  2,249,657,625 
Tons  in  1920 

The  total  tonnage  of  commodities 
transported  over  the  Class  1  railroads 
of  the  country  during  the  year  ended 
December  31,  1920,  totaled  2,249,567,62.5 
tons.  Of  that  tonnage  53.60  per  cent 
v/as  made  up  of  the  products  of  mines. 
Manufactured  articles  and  miscellaneous 
comprised  21.91  per  cent  of  the  tonnage 
carried,  while  products  of  agriculture 
furnished  9.78  per  cent;  products  of 
forests  8.74  per  cent;  all  less-than- 
carload  freight,  3.98  per  cent  and  pro- 
ducts of  animals,  1.99  per  cent. 

Highway  Bids  on  68  Miles  Are 
86  Per  Cent  of  Estimate 

Bids  opened  by  the  New  York  State 
Commission  of  Highways  on  July  13 
revealed  the  fact  that  the  low  bids  on 
the  eighteen  construction  and  repair 
projects  covering  68  miles  of  highways 
totaled  $2,327,882,  or  approximately  86 
per  cent  of  the  engineers'  estimate  on 
the  work.  There  was  not  one  project 
advertised  upon  which  no  bids  were 
received  and  the  total  number  of  bid- 
ders was  111.  Ninety-one  contractors 
bid  to  build  60  miles  of  road  of  various 
types,  one  project  of  8.8  miles  attract- 
ing eighteen  bidders.  Another  project 
of  a  length  of  3.2  miles  received  twelve 
bids  and  another  of  five  miles,  ten  bids. 
A  repair  project  3.66  miles  long  at- 
tracted eleven  bids.  Only  three  proj- 
ects received  two  bids  or  under  and 
two  of  these  projects  were  repair  jobs 
each,  less  than  a  mile  long. 

Not  only  were  the  low  bids  14  per 
cent  under  the  engineer's  estimate,  but 
the  high  bids  totaled  $2,603,717,  of  ap- 
proximately 96  per  cent  of  the  engi- 
neer's estimate.  On  the  project  for 
which  18  contractors  bid,  the  low  bid 
was  $50,000  under  the  engineer's  esti- 
mate and  there  was  a  difference  of  less 
than  $40,000  between  the  low  and  the 
high  bidoers. 


American  Plan  Probable  Result  of 
San  Francisco  Strike 

The  American  plan  is  gaining  popu- 
larity  rapidly    as   a   means   of   getting    , 
back  to   work   on   a   satisfactory   basis    ' 
after   the    long   period    of    controversy    ^ 
between  builders  and  the  unions  in  the    |j 
San  Francisco  Bay  district.     (Previous 
reference  to  the  controversy  there  ap- 
peared   in    Engineering    News-Record, 
Feb.  3,  p.  239;   April  14,  p.  660;  and 
June  2,  p.  970.)     As  a  result  of  the  re- 
jection of  the  arbitration  award  by  the 
building  trades  council  on  April  30  and 
the    failure    of   efforts    to    induce    that 
body  to  abide  by  the  terms  of  the  ar- 
bitration   agreement,    the   builders    ex- 
change determined  to  have  no  further 
relations  with  the  building  council. 

On  June  13  the  American  plan  was 
inaugurated  with  a  fixed  wage  scale 
based  upon  the  reduction  of  7i  per 
cent  prescribed  in  the  arbitration  award. 
In  the  month  that  followed  the  archi- 
tectural iron  workers,  elevator  constnjc- 
tors  and  teamsters  unions  accepted  the 
American  plan  and  returned  ^o  work 
on  that  basis  as  did  also  members  of 
one  carpenters  union.  The  indications 
on  July  13  were  that  despite  a  loyalty, 
to  their  unions  and  because  of  dissatis- 
faction with  union  leaders,  the  tendency 
of  union  men  was  to  accept  the  Ameri- 
can plan  rather  than  remain  idle. 

Building  Mechanics  Imported 
During  the  strike  there  has  been 
little  or  no  disorder.  The  builders 
exchange  is  conducting  employment 
agencies  with  branches  in  Los  Angeles, 
Seattle,  Portland,  Salt  Lake  and  other 
cities,  and  building  mechanics  are  be- 
ing brought  into  San  Francisco  as  fast 
as  they  are  needed  in  the  work  under 
way.  These  men  have  been  brought 
in  under  the  assurance  that  if  found 
to  be  qualified  craftsmen,  as  claimed, 
they  will  have  steady  employment  for 
ninety  days  and  equal  chances  with 
union  men  for  further  employment  if 
and  when  the  unions  return  to  work. 
A  hotel  was  leased  for  the  accommoda- 
tion of  these  men.  On  July  13  there 
were  more  than  1,200  building  construc- 
tion jobs,  large  and  small,  under  way 
in  San  Francisco  and  vicinity  and  about 
4,000  men  at  work,  of  which  1.000  had 
been  brought  in  from  other  points. 

Commercial,  industrial  and  financial 
interests  of  San  Francisco  arc  support- 
ing the  American  plan  movement,  and 
an  industrial  association  has  been 
formed  whose  members  have  pledged  a 
fund  of  $1,300,000  to  maintain  the  pre- 
sent movement  on  a  permanent  basi- 
A  statement  of  the  program  of  thi 
association  is  that: 

It  is  not  aimed  at  the  destruction  of 
unions,  but  has  adopted  the  funda- 
mental policy  that  dealings  shall  be 
with  individual  employes  only  and 
agreements  will  not  be  made  with 
unions.  There  shall  be  no  restriction 
in  output  or  the  use  of  materials  o'' 
machinery.  Work  shall  be  on  a  basis 
of  an  8-hour  day,  a  minimum  5i  day 
week,  time  and  a  half  for  overtime 
double  time  for  Sundays  and  holiday^ 
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Building  Wage  Disputes  in 
Several  Cities  Settled 

Adjustment  of  building-wage  sehed- 
i!S  downward  has  been  made  in  several 
(ies  during  the  past  few  weeks.  Arbi- 
tition  proceedings  are  in  progress  in 
ciers  and  in  still  other  localities  strikes 
c  lockouts  continue  to  defer  building 
cistruction. 

"^ew  York  City  building  trade  me- 
cinics,  whose  associations  are  mem- 
t-s  of  the  building  trade  council,  have 
I  used  to  confer  with  the  building 
t  des  employers  association  on  the 
O!stion  of  wages,  asserting  that  there 
»3  no  need  for  such  a  discussion,  inas- 
r  ch  as  there  was  a  contract  existing 
b  ween  the  council  and  the  employers 
a  ociation  which  established  a  definite 
r  e  of  wages  until  Jan.  1,  1922.  Prac- 
t  illy  100,000  men  would  be  affected 
V  re  a  wage  decrease  put  in  effect  in 
I  w  York  City.  It  is  possible  that  the 
e  ployers  association  will  be  able  to 
D  -otiate  with  plasterers,  stone  cutters, 
I;  ;k  layers  and  painters,  as  those 
u  ons  are  not  members  of  the  building 
t  it's  council. 

I  strike  of  twomonths'  duration  in 
:  '-''I'nce,  R.  I.,  was  brought  to  a  close 
ik  through  the  agreement  made 
:i  the  plasterers'  union  and  the 
c  trading  plasterers  whereby  the 
»  jes  shall  be  $1.05  an  hour  until  July 
1  922.  This  represents  a  reduction  of 
1  .  per  hour.  Most  of  the  other  trades 
b    made  previous  settlements. 

Untermyer's  Decision 

'he  decision  of  Samuel  Untermyer, 
t  arbitrator  in  the  Westchester 
(  mty.  New  York,  building  trades  dis- 
p  e,  has  been  made  public  and  has 
t  n  accepted  by  both  sides  to  the  con- 
t  irersy  in  accordance  with  the  condi- 
t  IS  under  which  he  was  chosen  arbi- 
t  tor.  Mr.  Untermyer's  decision  fixes 
t  wage  scale  at  $8  a  day  from  Sep- 
t  iber  1,  which  means  that  the  building 
t  des  mechanics  w-ill  receive  $9  up  to 
t  t  date.  Corresponding  reductions 
t  to  be  made  after  September  1  in 
f  pay  of  those  receiving  less  than  $9 
now.  Mr.  Untermyer  did  not 
his    decision    to    a    fixation    of 

K.r.  but  discussed  other  conditions 
i  the  building  industry.  He  finds  that 
.  or  is  being  exploited,  that  the   cost 

living  reduction  is  sufficient  to  war- 
:  it  a   dollar  decrease   in   wages,   and 

•  .t  the  five-day-a-weck  arrangement 
I  one  of  the  local  unions  is  a  "vicious 

■  Kicdent,  detrimental  alike  to  the  wel- 

■  'e  and  efficiency  of  the  men  and  to 
■ ;  prosperity  of  the  country  if  it  were 
'  become  a  universal  rule." 

Wages  in  many  of  the  building  trades 
Trenton,  N.  J.,  have  been  reduced 
>m  50c.  to  $2  a  day  by  the  arbitrator, 
rpenters,    tile    fitters,    metal    lathers 

•  d  electricians  will  continue  to  receive 

per  day.     The  new  schedule  which 
came  eflFective  July  18  maintains  the 
-hour  week,  time-and-a-half   pay   for 
ertime  and  double  pay  for  Sunday. 
The  investigating  committee  created 

Rochester,  N.  Y.,  for  the  purpose  of 


Ohio  Highway  Work  Averaging 
$1,000,000  Weekly 

More  than  $1,000,000  a  week  was 
spent  on  the  highways  in  Ohio  during 
the  latter  part  of  June  and  this  amount 
will  be  continued  if  not  increased  during 
the  coming  few  months.  Vouchers  for 
a  total  of  $2,461,504  were  paid  out  by 
the  Ohio  Highway  Department  for  work 
done  between  June  15  and  July  1.  This 
is  the  largest  amount  every  spent  in 
that  short  period  of  time  since  the  de- 
partment was  organized. 


Bids  Opened  on  Wilmington 
Port  Work 

The  Hughes  Foulkrod  Co.,  Common- 
wealth Building,  Philadelphia,  was  the 
low  bidder  on  the  Wilmington,  Del., 
port  work,  when  bids  were  opened  last 
week.  The  total  bid  of  the  Philadelphia 
concern  was  $1,311,000.  Seven  other 
bidders  bid  on  the  total  work  which 
includes  berthing  and  retaining  bulk 
heads,  a  marine  cargo  shed,  a  coast- wise 
cargo  shed,  cafeteria  and  baiTacks, 
grading  and  filling,  track  work  and 
miscellaneous  installations.  The  two 
other  bidders  next  to  the  low  bidder 
were  Snare  &  Triest,  New  York  City, 
and  John  R.  Wiggins  Co.,  Philadelphia 

Although  but  eight  contractors  bid 
upon  the  entire  work,  combination  bids 
were  received  from  thirty-three  con- 
tractors. 

Pennsylvania  Receiving  Bids  on 
60  Miles  of  Durable  Pavement 

Until  Aug.  5,  the  Pennsylvania  State 
Highway  Department  will  receive  bids 
for  the  construction  of  approximately 
sixty  miles  or  hard  surface  paving. 
Most  of  the  work  is  to  be  of  one-course- 
roinforced  concrete,  though  alternate 
bids  including  a  bituminous  surface  on 
a  concrete  foundation  will  be  received 
on  several  projects.  There  are  twenty- 
seven  projects  in  twenty-five  counties 
in  the  list. 

making  an  investigation  of  the  building- 
trades  situation  has  made  public  a  volu- 
minous report  in  which  it  offers  eight 
recommendations  as  a  basis  for  adjust- 
ment of  the  present  controversy  in  the 
building  trades.  The  recor.imendations 
are  (1)  that  wages  be  arbitrated  within 
ten  days  after  submission  to  the  arbi- 
trator; (2)  that  upon  an  award  being 
made  the  men  return  to  work  under  the 
terms  of  the  old  agreement;  (.3)  that 
the  right  to  boycott  non-union  material 
be  held  in  abeyance  during  the  term  of 
the  agreement;  (4)  that  no  discrimina- 
tion be  made  against  the  men  now  em- 
ployed by  the  contractor;  (5)  that  there 
shall  be  no  restrictions  placed  upon  the 
amount  of  work  performed  by  an  indi- 
vidual or  group  of  individuals  nor  shall 
production  be  limited;  (6)  that  there 
shall  be  no  cessation  of  work  at  any 
time  on  account  of  jurisdictional  dis- 
putes; (7)  that  there  shall  be  suitable 
procedure  for  conference,  ccnciliation 
and  arbitration;  and  (8)  that  pending 
such  proceedings  there  shall  be  no 
walkouts,  strikes  or  lockouts. 


The  Government's  Part  in  Solving 
the  Housing  Situation 

In  addressing  the  National  Associa- 
tion cf  Real  Estate  Boards  in  Chicago, 
July  15,  Herbert  Hoover,  Secretary  of 
Commerce,  asserted  that,  though  the 
federal  government  had  a  responsibility 
in  the  solution  of  the  housing  situation, 
it  had  no  notion  whatever  of  going  into 
the  housing  business  either  directly  or 
indirectly.  "It  will  not  fix  prices  nor 
wages,"  asserted  Secretary  Hoover,  but 
he  said  that  what  assistance  it  could 
offer  would  be  directed  toward  drivin^'? 
every  combination  out  of  business  that 
attempted  to  restrain  trade,  toward 
facilitating  the  flow  of  credits  into 
home-building  channels,  and  toward  ac- 
cumulating ad  disseminating  informa- 
tion, scientific  study  of  certain  problems 
in  materials  and  methods,  and  in  co- 
operation with  the  industries  to  receive 
voluntary  reduction  in  wastes  so  that 
the  cost  of  homes  might  be  decreased. 

Investment  in  tax-free  securities  Sec- 
retary Hoover  asserted  had  materially 
diverted  capital  that  should  have  been 
used  for  building,  and  had  resulted  in 
increasing  the  interest  rate  to  home 
builders.  An  examination  of  saving  in- 
stitutions, the  cheaper  lines  for  home 
buildings,  he  said  would  reveal  that  the 
total  sum  of  money  available,  either  in 
mutual  savings  banks,  building  and  loan 
associations,  or  in  savings  departments 
of  national  or  state  banks  and  trust 
companies,  or  in  the  assets  of  insurance 
companies,  wculd  aggregate  $22,000,- 
000,000.  Eliminating  building  and  loan 
associations,  all  of  whose  assets  are 
used  in  building,  and  the  actual  savings 
banks  who  devote  from  40  to  50  per 
cent  of  their  deposits  for  this  purpose, 
he  said  that  it  would  probably  be  found 
that  savings  departments  of  the  na- 
tional banks  or  the  state  banks  of  the 
trust  companies  and  of  the  insurance 
companies  which  comprise  more  than 
half  of  the  total  savings,  do  not  loan  for 
home  buildings  more  than  10  to  15  per 
cent  of  their  deposits  or  savings  assets. 
Such  a  diversion  of  savings  money  into 
commercial  channels  meant,  asserted 
Secretary  Hoover,  a  natural  drift  to- 
ward a  higher  interest  rate. 

Remedial  Measures 

Inasmuch  as  Secretary  Hoover  as- 
serted he  believed  a  more  stable  eco- 
nomic system  would  obtain  were  a  more 
regular  proportion  of  savings  made 
available  to  home  buildings,  he  deemed 
the  proposed  amendment  to  the  Federal 
Reserve  Act,  through  which  a  greater 
per  cent  of  savings  deposits  of  national 
banks  might  be  used  for  building  pur- 
poses, was  an  advisable  change.  He 
also  said  that  he  beliaved  it  would  be 
a  highly  desirable  condition  if  40  to 
50  per  cent  of  the  deposits  in  postal 
savings  banks  could  be  used  for  home- 
building  purposes. 

One  of  the  things  which  the  Govern- 
ment is  undertaking  and  which  Secre- 
tary Hoover  asserted  should  be  of 
general  interest,  is  "an  organized  effort 
to  solve  certain  problems  in  waste  by 


130 


ENGINEERING     NEWS-RECORD 


Vol.  87,  No. 


organized  co-operation  with  the  industry 
and  by  scientific  investigation  through- 
out the  Department  laboratories."  A 
nation-wide  scientific  revision  of  the 
building  code,  which  would  doubtless 
lead  to  gi-eater  strength,  durability  and 
fire  resistance  of  sti-uctures  yet  which 
would  result,  in  a  more  scientific  use 
of  materials,  in  a  decreased  construction 
cost,  Secretary  Hoover  asserted  would 
be  followed  by  "a  scientific  revision  of 
the  fire  insurance  regulations,  so  that 
suitable  materials  may  be  more  promptly 
utilized  and  the  art  of  building  more 
rapidly  advanced."  He  said  that  the 
Government  was  now  undertaking  a 
study  of  the  activities  of  various  com- 
munities in  the  United  States  and  for- 
eign countries  in  the  development  of 
home  building,  the  results  of  which 
investigation  would  be  generally  cir- 
culated. 


Contract  Price  for  Mile  of  Road 
Is  $16,332 

The  State  Highway  Department  of 
New  Hampshire  recently  awarded  a 
contract  for  the  construction  of  a  bitu- 
minous macadam  road  18  ft.  wide  and 
1.01  miles  long  at  a  cost  of  $16,332. 
Included  in  the  items  of  work  are  2,120 
cu.yd.  of  earth  excavation,  1,671  tons 
of  bituminous  macadam,  450  tons  of 
crushed  native  stone,  675  cu.yd.  of  field 
stone,  21,847  gal.  of  bituminous  mate- 
rial, and  10,710  yd.  of  modified  surface 
course.  Another  contract  was  let  at 
the  same  time  for  2.2  miles  of  modified 
asphalt  pavement  at  a  total  cost  of 
$55,932.  This  is  an  average  of  $25,444 
per  mile.  In  the  second  contract  were 
included  6,368  cu.yd.  of  earth  excava- 
tion and  borrow,  2,677  tons  of  bitumi- 
nous macadam,  23,274  sq.yd.  oi  paving. 


Builders  Who  Employ  Ex-Servici 
Men  To  Get  Contracts 

(London  Correspondence.) 

The   British   Minister   of  Labour  ha 
announced  that  from  September  1  next  ■< 
contracts  for  the  government  on  whic'  ; 
bricklayers,  plasterers,  slaters  and  tiler  i 
were   employed    would    be   let,   save   i  J 
exceptional  circumstances,  only  on  cor  3 
dition  that  the  contractor  was  emplo>  ( 
ing   ex-servicemen,   in   accordance  wit  I; 
the  conditions  of  the  government's  dilt  I 
tion   scheme.      (Engineering  News-Rei  \ 
ord,  June  23,  p.  1099.)     Every  effort  i  ■ 
being  made  by  govei'nment  departmeni  ■ 
to  insure  that  a   proper   proportion  c 
ex-service  men  is  being  taken  on  an 
employed  on  existing  contracts. 

The  attitude  of  the  trade  unions  coi 
cerned    in    the    majority    of    cases 
hostile. 


Weekly  Construction  Market 


2.93 


^19 
49.10 


3.25 


50.65-5% 
59.22 


THIS  limited  price  list  is  published  weekly  for   the     changes  on  the  lesi 
purpose  of  giving  current  prices  on  the   principal      only  the  chief  citie; 
construction  materials,  and  of  noting  important  price  The   first  issue 

Steel  Products;  New  ■^'ork       Atlanta 

Structural  shapes,  100  lb ?3  03  S4  00 

Structural  rivets,  100  lb 4.4U  5.25 

Reinforcing  bars,  j  in.  and  larger,  100 

lb.... 

Steel   pipe,   black,   3^   to  0   in.   lap, 

discount 

Cast-iron    pipe,  6  in.  and  over,  ton 

Concreting  Material: 

Cement  without  bags,  bbl .  . .  2 .  60@  -2 .  7q(dcl.)  -2 .  50 

Gravel,  J  in.,  cu.yd 2 .  25  2.35 

Sand,  cu.yd 1.25  1.40 

Crushed  stone,  \  in.,  cu.yd —1.90  to  2.00      2.25 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 47.00       --.^S.OO 

Lime,  finishing,  hydrated,  ton.  .. .    — 18.4^       —20.00 
Lime   common,  lump,  200  lb.  bbl.  .  .      3.79         —1.45 

Commonbrick,  delivered,  1,000 18.40       —11. CO 

Hollow     building     tile,     4x12x12, 

block Not  used 

Hcllow     partition    tile     4x12x12, 

block 1232 

Linseed  oil,  raw,  S  bbl.  lots,  gal 76 

Common  Labor: 

Common  labor,  union,  hour 

Common  labor,  non-union,  hour. 

Kxplanation  of  Prices — Prici'S  arr  to  con- 
tractors in  carload  lots  unl.ss  oth.r  qtian 
ties  are  specified.  Increases  or  decreasfs 
from  previous  quotations  are  indicated  by 
+  or  —  sipns.  For  steel  pipe,  the  pn-- 
vailing  discount  from  list  price  is  given: 
45-5%  means  a  discount  of  45  and  5  per 
cent.  45rri:50  means  a  ranee  of  45  to  50  per 
cent.  Charge  of  15c.  per  100  lb.  for  cutting 
reinforced  steel  into  2-ft.  lemrths  or  over. 
New  Vork  quotations  are  delivered  except 
tiles,  which  are  "on  truck.«."  Common  lump 
lime  per  300-lb.  bbl. ;  both  lump  and  hy- 
drate-d  quoted  alongside  dock.     Sand  gravel 


i  important  materials.     Moreover, 

>  are  quoted. 

of   each   month   carries   complete 

Minne- 
Dallas  Chicago    apolis 

•S4.30  22,93     $3.31 

5.75  4.88       5.20 


quotations  for  all  construction  materials  and  for  ti 
important  cities.  The  last  complete  list  will  be  fom 
in  the  issue  of  July  7,  the  next,  on  August  4. 


Denver 

34.65 
-5.50 


3.75 

45% 


2.80 
3.00 
2.50 
2.80 


35  00 

25  00 

2.75 

-i-12.65 


3.00       3.531       +\.0l\ 

58^% -53.9-5%     36% 
49.10      57.80      -62.00 


2.17  2.46 

2.25  2.00 

2.25  1.00 

2.50  2.25 


55  00 

20.00 

1.65 

12.00 


36.00 

29.00 

1  50 

17  00 


3  10 
2.50 
1.10 
3.50 


47.00 

32.00 

3.10 

14.00 


San 
Francisco 

34.2? 
6.00 

2.35 

49.f0% 
80.00 


3.09 
2.25 
1.50 
2.25 


27.00 

25.40 

2.25 

18.00 


Seattle    Montre 

34  60      35.00 

5  50        8. SO 


4.00 


4.2S 


47i%     5% 
65.00      75.00 


3.10 
1.50 
1.50 
3. SO 


4.28 
1.50 
1.25 
2.10 


-23.00-1-120.00 

24.00  -28  00 

2.75     15.00 

-14.00       18.00 


.75@. 


14 

.13 

.09475  .092 

.09 

.12i 

.11 

.15 

15 

79 

.13 
-.97 

.07410  .092 
.84    .88 

.10 

+  .96 

■Hi 

.96 

.12 

.79 

■'.■84 

35 

1.00     50 

.50@.63i 

.8U 

.75 

.30 


akd  crushed  stone  are  quoted  alongside 
tl'jck.  ChlcuRn  quotes  hydrated  lime  in  50- 
Ib.  paper  bags.  MInneapolin  quotes  on  fir 
instead  of  pine.  Brick  ami  hollow  tile  de-' 
livered.  Cement  on  curs  ;  $2.60  delivered. 
Gravel,  sand  and  crushed  sloiie  quote  at  pit. 
We  quote  on  brown  lime;  white  is  15c.  ad- 
rlitifiUMl.  Common  labor  not  organized. 
Henver  quotes  cement  "on  tracks"  :  gravel 
and  sand  at  pit,  .stone  on  cars,  lime,  brick, 
hollow  tile  and  lumber  on  job.  Tile  price 
is  at  warehouse  Linseed  oil,  delivered. 
Atlanta  quotes  sand,  stone  and  gravel  per 
ton    instead    of   cu.yd.     DallaR   quotes    lime 


by  the  ISO -lb.  bbl.  Steel  and  crushed  stone  a 
quoted  f.o.b.  cars,  other  materials  dellvere 
.San  Francisco  quotes  on  Heath  tile.  5J  X  8 
11  J.  Prices  are  all  fob.  warehouses  exoe: 
C.  I.  pipe,  which  is  mill  price  plus  fretfl 
to  railway  depot  at  any  terminal.  Lumb* 
prices  are  delivered  "at  ship  tackle  in  Si 
Francisco  ex  mill"  SoaftI*  quotes  < 
Douglas  fir  instead  of  pine  ;  and  on  lime 
paper  bags.  Montrral  quotes  sand  StOO 
gravel  and  lump  lime  per  ton.  Ceman 
lime  .and  tile  are  delivered ;  sand,  gtvt 
and  stone,  on  siding :  brick  t.oXt.  pltDi 
steel  and  pipe  at  warehouse. 


Concreting  materials,  particularly 
gravel  and  crushed  stone,  show  a 
noticeable  drop  in  price  in  New  York. 
Gravel  is  quoted  at  $2.25  per  cubic 
yard,  as  against  $2.50.  Crushed  stone 
.shows  a  drop  to  $1.90@$2.  Cement 
ranges  between  $2.60  and  $2.70  de- 
livered. 

Hydrated  lime  is  down  in  Montreal, 
Atlanta  and  New  York. 


Changes  Since  Last  Week 

Quotations  on  structural  shapes  in 
Dallas  show  a  decline  of  20c.  per  100 
lb.  while  Denver  reports  a  drop  of  50c. 
in  structural  rivets. 

Minneapolis  reports  increased  dis- 
counts on  steel  pipe,  the  present  dis- 
count on  3i  to  6-in.  lap-welded  being 
53.9-5  per  cent,  as  against  51.9-5  per 
cent. 

Both    Denver    and    Dallas    show    a 


marked  drop  in  cast-iron  pipe — a  rcdu' 
(ion  of  $8  per  ton  in  Denver  and  $7.{ 
in  Dallas. 

Pine  is  quoted  in  Atlanta  at  $38  I 
against  $40.  Seattle  quotes  Dough 
fir  at  $23  as  against  $28.50. 

Linseed  oil  is  steady,  the  only  fluctui" 
tions  being  an  increase  of  Ic.  per  gallc 
in  Atlanta  and  Denver  and  a  drop  of  1 
in  Dallas. 
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Waste  in  Building 

NO  PANACEA  can  cure  the  disease  of  waste  in  the 
building  industry  revealed  in  Col.  Thompson's 
•epwrt  to  the  Committee  on  Elimination  of  Waste,  which 
s  abstracted  in  the  news  pages  this  week.    The  ills  are 

00  varied  and  too  many  for  hope  of  immediate  relief. 
in  the  principal  troubles  listed,  however,  there  is  a 
;harp  difference  between  those  which  are  due  to  individ- 
ial  ignorance  or  neglect  and  those  which  are  funda- 
nental,  a  result  of  evil  conditions  which  will  require  a 
•evolution  to  correct.  All  of  the  wastes  due  to  inefR- 
■ient  management  are  readily  remedied;  they  are  in 
'act  faults  of  the  lower  grade  contractor  and  ones  which 

1  proper  practice  would  not  permit.  The  cure  of  this 
vil  lies  in  emphatic  and  continued  education.  The 
vastes  due  to  irregular  employment,  on  the  other  hand, 
ire  not  within  the  power  of  the  individual  to  correct 
lor  are  the  restrictive  union  working  rules  amenable 
0  revision  except  as  the  result  of  a  long  campaign  in 
vhich  the  labor  leaders  must  have  the  most  prominent 
)art.  With  the  Thompson  report  before  it  as  an  outline 
f  conditions,  American  Engineering  Council  would  do 
veil  to  approach  the  Associated  General  Contractors 
vith  a  view  to  joint  action  looking  toward  a  systematic 
olution  of  the  problem  of  building  waste.  It  will  be  a 
3ng  job  which  cannot  be  started  too  soon. 

'laude 

rHE  best  map  existing  in  the  Oklahoma  City  water 
distribution  system  until  recently  was  no  better  than 
he  information  in  the  brain  of  an  old  negro,  Claude. 
Claude  was  a  water  boy  in  Oklahoma  City  when  the  city 
vas  young,  less  than  thirty  years  ago.  The  other  day 
"laude  walked  the  streets  east  and  west  pausing  at  each 
ntersection  to  tell  the  accompanying  engineer  what 
nains  and  valves  existed  under  the  ground.  What  he 
aid  was  more  dependable  than  the  maps.  The  story  of 
rates  broken  closed,  principal  mains  with  ungated 
lydrants  on  them  and  paved-over  valves  is  told  on 
mother  page.  How  many  water  departments  depend  on 
31audes? 

*ublic  Works  Estimates 

THE  wide  gap  between  the  original  estimate  for  a 
public  work  and  the  actual  co.st  can  be  no  better 
llustrated  than  by  the  recital  of  the  history  of  the  pro- 
posed central  heating,  lighting,  and  power  plant  project 
for  some  of  the  public  buildings  in  Washington.  It  will 
le  remembered  that  five  years  ago  a  vigorous  fight  wan 
prosecuted  by  the  defenders  of  the  "city  beautiful" 
igainst  the  erection  along  the  Potomac  of  a  Government 
rower  plant  which  was  to  have  chimneys  disfiguring  the 
skyline.  In  spite  of  this  opposition,  Congress  authorized 
the  construction  of  such  a  plant  at  a  cost  not  to  exceed 
$1,494,104,  a  sum  which  was  increased  a  couple  of  year.s 
ater— that  is,  in  June,  1917— to  $1,737,104.     The  first 


bid  received  on  the  work  was  for  $1,698,500,  which  was 
in  excess  of  the  earlier  appropriation  and  the  plans  were 
revised  so  that  the  bid  accepted  was  $1,640,148.  Work 
was  started  but  foundation  troubles  led  to  its  suspension 
in  June,  1916.  Based  on  the  investigation  of  these 
troubles,  revised  plans  were  made  in  October,  1917,  and 
the  lowest  bid  for  the  additional  work  was  $635,793.  In 
June,  1918,  the  whole  project  was  shut  down  to  release 
labor  and  material  for  war  purposes  and  the  contractor 
paid  $855,944  for  the  work  which  he  had  done.  Recom- 
mendations now  made  to  Congress  state  that,  exclusive 
of  the  material  delivered,  worth  somev/hat  over  $200,- 
000.  the  contract  is  18  per  cent  completed.  Considering 
from  a  financial  standpoint,  that  is  with  the  material 
added,  it  is  36  per  cent  completed.  To  proceed  with  the 
project  and  complete  it  the  Secretary  of  the  Treasury 
now  reports  would  cost  $4,000,000.  This  brief  resume 
is  not  given  in  criticism  of  any  one  connected  with  the 
project,  but  merely  to  show  how  a  typical  history  of  a 
public  engineering  project  may  read. 

Railroad  Tunnel  Lining 

REPLACING  the  timber  lining  with  concrete  in 
.  western  railroad  tunnels  is  as  logical  a  procedure 
now  as  was  the  use  of  timber  lining  when  the  roads 
were  built.  Much  the  same  reasoning  applies  as  in  the 
early  use  of  a  timber  trestle  which  is  replaced  by  a  fill 
or  a  more  permanent  structure  as  soon  as  earnings 
warrant  or  as  soon  as  maintenance  of  the  original  struc- 
ture becomes  excessive.  However,  a  tunnel  involves 
uncertainties  that  complicate  the  situation  more  than 
would  be  likely  with  any  surface  structure  and  it  will 
be  many  years  before  all  the  old  timber  linings  will  be 
replaced  with  concrete.  Some  of  the  considerations 
involved  and  construction  methods  that  have  been 
applied  on  western  railroads  are  reviewed  in  the  article 
on  another  page.  On  lines  where  the  locomotives  burn 
oil,  as  is  now  the  case  on  most  Pacific  Coast  roads,  and 
with  concrete  lined  portals  to  protect  the  timbering  from 
fires  of  external  origin,  the  two  most  serious  dangers  in 
timber-lined  tunnels  are  derailment  and  the  loss  of  the 
arch.  The  latter  represents  not  only  expense  to  the  rail- 
road company  but  may  mean  prolonged  blockade  of  the 
line.  Derailed  cars  are  almost  sure  to  strike  and  catch 
on  the  plumb  posts,  wedge  the  cars  across  the  tunnel 
and,  if  the  overlying  material  happens  to  be  heavy,  may 
let  down  the  arch.  Wrecks  of  this  sort  catching  on  fire 
and  burning  the  timber  lining  in  both  directions  from 
the  damaged  section  have  blockaded  main  line  railroads 
for  weeks  at  a  time  because,  in  addition  to  clearing  out 
the  jammed  equipment,  it  is  necessary  to  open  up  the 
tunnel  and  restore  the  roof  support.  The  hard,  smooth 
surface  of  a  concrete  lining,  on  the  other  hand,  prevents 
derailed  equipment  from  damaging  the  tunnel  or 
endangering  the  arch.  While  there  are  some  notable 
exceptions,  the  tendency  is  strongly  toward  concrete 
lining  on  all  permanent  construction. 
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Cement  and  Aggregates 

ELSEWHERE  in  this  issue  figures  are  given  showing 
that  for  the  first  six  months  of  1921  the  shipments 
of  cement  were  98  per  cent  of  the  shipments  for  the 
same  period  of  1920,  and  those  of  stone,  sand  and  gravel 
87  per  cent.  This  seems  a  remarkable  fact  in  view  of 
the  belief  generally  voiced  that  1921  is  a  particularly 
lean  construction  year.  It  is  true  that  so  far  this  year 
roadbuilding  has  had  one  of  the  greatest  periods  of 
activity  in  its  history.  Yet  highway  work  calls  normally 
for  about  25  per  cent  of  the  cement  production.  This 
year  the  per  cent  will  undoubtedly  be  higher.  Between 
40  and  50  per  cent  of  the  cement  goes  to  agricultural 
uses,  and  the  balance  to  miscellaneous  construction. 
Since  the  cement  industry  is  in  good  shape  it  is  natural 
that  the  aggregate  producers  are  doing  a  good  business. 
How  is  it  then,  if  the  construction  industry  is  suffering 
so  badly  through  inactivity,  that  the  production  and 
shipments  of  construction  materials  are  so  near  to 
normal!  Can  it  not  be  said  again  that  we  must  be 
doing  much  more  construction  work  than  is  popularly 
believed? 

Conditions  Reflected  in  Prices 

IN  CONNECTION  with  the  foregoing  it  can  be  seen 
from  present  and  past  price  quotations  of  cement  and 
aggregates  that  business  with  these  industries  has  been 
good.  While  a  price  war  is  being  waged  among  steel 
manufacturers,  operating  on  a  25  per  cent  production  in 
the  endeavor  to  stimulate  buying,  the  price  of  structural 
shapes  in  the  New  York  market  has  dropped  to  within 
40  per  cent  of  the  average  1913  price.  No  such  reduction 
has  come  in  either  cement,  sand,  stone  or  gravel.  All 
these  materials  are  double  what  they  were  in  1913.  It  is 
quite  apparent  that  cement  and  aggregate  producers  do 
not  have  to  enter  into  any  price-cutting  competition  in 
order  to  stimulate  business. 

Railroad  Engineers  in  Professional  Class 

ENGINEERS,  whether  or  not  they  work  for  the  rail- 
roads, should  be  interested  in  the  Interstate  Com- 
merce Commission  "Rules  Governing  the  Classification 
of  Steam  Railway  Employees  and  Reports  of  Their 
Service  and  Compensation,"  prepared  by  the  U.  S.  Rail- 
road Labor  Board  under  the  direction  of  J.  L.  Jacobs, 
industrial  engineer,  Chicago.  Engineers  have  now  a 
classification  of  their  own.  They  are  officially  given 
professional  status  since  they  are  listed  under  the  "pro- 
fessional service"  class  along  with  three  other  groups, 
chemists,  lawyers  and  architects.  The  order  went  into 
effect  July  1,  and  the  railroads  are  now  revamping  their 
classifications  in  accordance  with  the  new  rules. 
Engineers  should  see  to  it  that  they  are  properly  placed. 
It  will  be  much  easier  to  get  proper  allocation  now  than 
a  year  from  now. 

Road  Research 

HIGHWAY  research  received  a  new  impetus  this 
week  with  the  announcement  by  Engineering 
Foundation  of  the  National  Research  Council's  plans 
for  the  work  of  its  advisorv-  board  and  the  selection  of 
Prof.  W.  K.  Hatt  as  director  of  future  activities  in 
this  highly  important  field.  This  board,  it  should  be 
explained,  is  not  to  function  as  an  agency  of  investiga- 
tion and  experimentation,  but  rather  as  a  means  of 
assisting  existing  organizations  in  determining  upon 
a  national  program  of  highway  research,  co-ordinating 


these  activities,  appointing  committees  for  specific 
problems  and,  in  fact,  serving  as  a  clearing-house  for 
research  information  regarding  roads.  The  time  is 
ripe  for  a  movement  of  this  sort  and  the  board  takes  a 
broad-gage  view  of  the  scope  of  its  work  in  stating 
that  the  field  will  include  economics,  design  construc- 
tion and  administration.  In  announcing  its  program 
the  Engineering  Foundation  has  made  it  known  that 
"there  is  abundant  money  available  for  the  research 
work  itself."  This  news  is  reassuring.  It  frequently 
happens  that  the  soundest  kind  of  argument  can  be 
made  in  support  of  a  program  of  experimentation  such 
as  that  outlined  for  the  highway  research  work.  The 
trouble  in  the  past  has  generally  been,  not  in  formulat- 
ing a  program,  but  in  financing  it. 


Engineering  Society  Movements  in 
Great  Britain 

IN  WRITING  from  England  last  year  the  editor  of 
Engineering  News-Recn)-d  indicated  that  engineering 
society  movements  in  the  United  States  were  being 
closely  paralleled  by  those  of  Great  Britain.  The  young 
men  are  organizing  on  their  own  account;  in  the  old 
societies  a  long  period  of  conservatism  is  giving  way 
to  policies  of  expansion.  Recently  our  English  corre- 
spondent has  summed  up  the  situation  for  us  as  regard? 
the  Institution  of  Civil  Engineers.  His  picture  is  a 
counterpart  of  that  which  we  find  in  our  own  society 
of  civil  engineers.     Says  our  correspondent: 

"There  is  considerable  controversy  among  members 
of  the  Institution  of  Civil  Engineers  regarding  its 
organization  and  functions  and  the  part  it  will  play 
in  the  future  in  the  engineering  world  of  Britain.  Sev- 
eral members  have  complained  of  the  impending  policy 
of  decentralization  evidenced  by  the  formation  of  local 
bodies  of  members  of  the  society,  due  to  the  demand  of 
provincial  members  for  a  larger  share  in  the  facilities 
offered  by  the  institution.  Among  the  younger  mem- 
bers there  is  claim  for  a  larger  share  in  the  adminis- 
tration of  the  body,  and  also  for  more  facilities  for  their 
own  advancement  in  the  science  of  civil  engineering. 
WTiile  many  of  the  older  members  are  quite  satisfied 
with  the  conduct  of  the  institution,  many  others  main- 
tain that  it  needs  bringing  up  to  date  so  as  to  conform 
with  modern  ideas  and  tendencies.  For  instance,  many 
students  and  associate  members  maintain  that  the  in- 
stitution shou'd  assist  its  members  in  finding  employ- 
ment, that  is  lO  say,  to  establish  an  employment  bureau 
on  the  lines  adopted  by  other  scientific  bodies.  Some 
go  as  far  as  to  say  that  no  engineer  should  be  appointed 
who  is  not  approved  by  the  institution.  Thus  the 
society  would  take  upon  itself  the  functions  of  a  trade 
union.  This  view  is  interesting  especially  as  there  is 
a  strong  movement  afoot  to  promote  a  bill  in  Parlia- 
ment to  restrict  the  profession  to  qualified  engineers. 
Such  a  bill  if  passed  would  probably  lead  to  other 
developments ;  for  instance,  the  establishment  of  a  code 
of  ethics  and  scales  for  remuneration.  The  adoption 
of  such  principles  would  go  far  toward  establishing 
definite  standards  of  education,  both  technical  and  prac- 
tical, besides  protecting  the  public  from  unqualified 
engineers.  It  is  also  felt  that  the  institution  might 
promote  social  and  educational  activities  not  only  in 
London  but  in  the  great  provincial  centers." 

All  of  which  is  but  further  evidence  of  the  existence 
in  England  of  the  same  fundamental  conditions  in  the 
engineering  profession  that  obtain  here. 
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A  Nation- Wide  Highway  Census 

[N  SPITE  of  the  fact  that  roadbuilding  has  developed 
[  into  the  nation's  greatest  engineering  activity,  the 
undamental  data  available  regarding  its  extent  and 
3st  are  far  from  complete.  Many  of  the  states,  ftf 
ourse,  have  adequate  records  of  their  highway  work, 
ut  from  the  national  standpoint  an  all-inclusive  sum- 
lary  of  the  situation  does  not  exist.  Any  adequate 
irture  of  the  status  of  road  construction  and  finance 
lUst  include,  not  only  federal-aid,  state  and  county 
ork,  but  also  the  extensive  paving  operations  within 
le  limits  of  incorporated  cities  and  towns.  Lack  of 
jntralization  in  the  administration,  by  states  and 
sser  governmental  units,  of  the  various  classes  of 
ighway  and  street,  improvement,  has  rendered  difficult 
le  task  of  a  nation-wide  survey.  This  deficiency  the 
.  S.  Bureau  of  Public  Roads  proposes  to  remedy  by  a 
)untry-wide  census  of  highway  mileage  and  funds,  as 
jtlined  by  Mr.  Allen  in  this  issue.  Without  such  data 
;  it  is  now  planned  to  collect  annually,  highway  work 
mnot  be  administered  on  the  sound  business  basis 
;  hich  its  future  success  demands.  In  practically  all  of 
ir  basic  industries — steel  manufacture,  for  example — 
le  need  for  accurate  statistical  information  regarding 
iw  materials,  production,  unfilled  orders,  etc.,  as  an 
dex  of  fundamental  current  conditions,  was  long  ago 
■cognized  and  machinery  developed  for  its  periodic 
lUection  and  compilation.  The  same  procedure  will  be 
great  boon  to  the  highway  field.  The  gathering  of 
lese  statistics  is  not  a  one-man  job.  The  success  of 
le  effort  depends  upon  widespread  co-operation  in 
hich  states,  counties,  townships,  road  organizations, 
id  individuals  must  share.  The  load  is  too  great  to 
'  borne  by  a  few.  The  tremendous  value  of  the  re- 
dts  to  be  secured,  however,  justifies  a  prompt  and 
:curate  reply  from  all  sections  of  the  country  to  the 
■deral  government's  questionnaire.  In  addition  to  its 
ain  object,  one  of  the  great  auxiliary  benefits  to  accrue 
•om  such  a  census  is,  obviously,  the  development  of  a 
liform  system  of  reporting  road  construction  receipts 
id  expenditures. 

The  Void  Theory  Revived 

7ERET,  the  French  engineer,  builded  probably  better 
than  he  knew  when  thirty  years  ago  he  published  his 
imous  void  theory  of  mortar  .strength.  Few  contractors 
■  engineers  today  are  familiar  with  his  paper,  but  every 
le  of  them  when  he  .specifies  a  1:2:4  or  1:.3:6  concrete 
folloTvkig  Feret's  deduction  that  void  filling  r:)quires 
Dout  twice  as  much  stone  as  sand.  Four  or  five  years 
?o,  several  different  investigators  working  mainly  in 
lis  country  commenced  to  throw  some  doubt  on  the 
lid  theory  and  though  there  were  many  entrineers  who 
intinued  to  plead  that  proper  proportioning  requires 
lat  the  cement  paste  just  fill  the  voids  in  the  sand  and 
16  mortar  just  fill  the  voids  in  the  stone,  tests  showed 
lat  it  was  impossible  completely  to  fill  such  voids  in 
eld  concrete,  even  were  it  possible  accurately  to  deter- 
line  the  voids  in  the  aggregate  in  the  condition  it  is 
hen  it  is  mi.xed  in  concrete.  Consequently,  proportion- 
ig  theories  began  to  look  toward  other  properties  of 
le  aggregate — its  linear  and  surface  dimensions,  for 
istance — and  toward  the  effect  of  the  amount  of  water 
■hich  so  obviously  controls  strength.  To  those  workers 
1  concrete  who  have  been  somewhat  confused  with  the 
lultitude  of  testimony  and  the  contradictions  in  tests  in 
'ipsp  new  theories  of  concrete  propoi  Joning,  the  return 


to  the  void  principles  advocated  by  Professor  Talbot  in 
his  A.  S.  T.  M.  paper  abstracted  in  this  issue  of 
Engineering  News-Record  will  be  most  refreshing. 

Although  Prof.  Talbot  acknowledges  his  indebtedness 
to  the  earlier  void  theory  and  particularly  to  Feret,  it 
will  be  clearly  understood  by  reading  the  paper  that  he 
is  working  on  some  quite  new  lines.  The  early  theories 
held  that  every  void  in  the  sand  should  be  filled  with 
cement  paste  and  every  void  in  the  stone  with  the 
mortar.  The  bulking  effect  of  wet  sand  was  known  and 
measured,  but  not  quantitatively  appraised  in  propor- 
tioning the  concrete.  Feret's  tests,  furthermore,  applied 
practically  only  to  mortar.  Talbot  goes  further.  His 
tests  establish  that  concrete  strength  is  inversely  pro- 
portional to  concrete  voids,  which  he  says  is  the  same, 
quantitatively  though  not  proportionately,  as  mortar 
voids,  for  in  most  practical  concrete  the  mortar  fills  all 
the  stone  voids.  He  then  proceeds  to  establish  exact 
values  for  the  variation  in  mortar  voids  for  any  given 
aggregate  under  varying  conditions  of  water  content 
and  cement-aggregate  ratio.  He  contends  that  the  con^ 
Crete  strength-voids  ratio  is  consistent  regardless  of 
grading,  and  that  therefore  all  that  is  necessary  in  cor- 
rect proportioning  is  to  establish  the  mortar  voids 
conditions  of  the  aggregate  under  investigation  and  to 
fix  the  amount  to  be  used  in  the  concrete  mixture  of 
desired  strength  from  a  comparison  with  the  standard 
curves  for  voids-strength  relations.  In  other  words,  the 
analysis  is  based  on  mortar  voids  and  not  on  aggregate 
voids  as  in  earlier  void  theories. 

Obviously  this  theory,  as  all  other  theories  of  propor- 
tioning, rests  on  tests.  Professor  Talbot  has  made  a 
great  number  of  such  tests,  but  has  a  great  many  more 
under  way  and  is,  therefore,  not  insistent  on  the  truth 
of  his  theory  until  he  has  had  more  confirmation.  It 
should  be  stated,  incidentally,  that  other  investigators 
claim  that  tests  do  not  always  show  density  to  be  a 
measure  of  strength,  so  that  the  contradiction  between 
tests  is  not  yet  fully  composed. 

It  has  been  noted  that  although  the  Talbot  theory 
admits  the  fact  that  the  cement  paste  will  not  completely 
fill  the  voids  in  the  fine  aggregate,  it  is  based  on  the 
principle  that  the  mortar  does  completely  fill  the  coarse 
aggregate  voids.  In  his  paper  Professor  Talbot  says 
that  the  te.sts  made  and  examined  so  far  seem  to  confirm 
this  contentio  within  1  or  2  per  cent  variation,  which 
can  be  readily  taken  care  of  in  his  formulas  for  design- 
ing proportions.  It  would  seem,  however,  that  this  par- 
ticular feature  of  the  studies  would  need  considerable 
confirmatory  tests  for  field  placed  concrete.  Any  one 
who  has  seen  apparently  well-settled  concrete  drop  an 
inch  or  two  in  the  form  under  the  application  of  air 
hammers  outside,  wonders  if  possibly  there  are  not  in 
most  field  concrete  voids  not  entirely  accounted  for  by 
the  failure  of  the  cement  paste  to  fill  the  sand. 

A  final  remark  regarding  this  and  other  apparently 
complex  theories  of  proportioning  may  be  worth  while. 
The  theories  seem  to  be  unduly  elaborate  and  com- 
plicated to  the  man  who  has  been  in  the  habit  of  mixing 
1 :2 :4  concrete,  but  the  fact  should  not  be  overlooked 
that  all  of  the  elaboration  and  all  of  the  complications 
are  taken  care  of  at  one  time  by  a  few  men  working  in 
a  laboratory  or  an  ofl^ce,  and  that  the  field  man  who  puts 
in  the  concrete  need  have  no  more  difficulty  in  putting  in 
a  1:1.96:3.52  concrete — provided  that  proportion  has 
been  established  by  some  other  engineer — than  he  would 
have  in  putting  in  his  familiar  1:2:4  mix. 
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Relining  Pacific  Coast  Railroad  Tunnels  With  Concrete 

Timber  Put  In  When  the  Roads  Were  Built  Has  Given  Long  Service,  but  Hazard  and  High  Maintenance 
Lead  to  Substitution  of  Concrete — Methods  LTsed  on  Various  Roads 


IN  THE  early  days  of  railroad  construction  in  the 
West,  practically  all  tunnels  were  lined  with  timber. 
Concrete  lining  was  most  rare.  Cement  would  have 
required  a  long  haul,  while  excellent  redwood  or  cedar 
timber  was  nearly  always  available  near  the  site  and  in 
those  days  could  be  cut  and  placed  for  about  $25  per 
thousand.  These  woods  have  long  life  and  high  fire- 
resistant  qualities;  a  considerable  amount  of  redwood 
timber  recently  taken  from  tunnels  on  the  Northwest- 
ern Pacific  R.R.  where  the  section  was  being  enlarged 
was  found  to  be  in  excellent  condition  after  being  in 
place  35  years.  This  long  life  cannot  ordinarily  be 
expected  where  heavy  material  is  traversed,  and  in  fact, 
timber  lining  is  now  regarded  as  a  constant  hazard 
because,  in  addition  to  the  fire  danger,  there  is  the 
possibility  of  distortion  through  movement  of  the  earth 
strata  or  through  destruction  by  derailed  equipment. 


built  on  a  new  location  and  the  present  single  track 
ion  2.2  per  cent  grade")  will  be  maintained  for 
west  or  down-bound  traffic.  Yet  all  tunnels  on  the 
Tehachapi  grade  are  being  lined  with  concrete,  and, 
in  fact,  the  work  is  being  given  preference  over  that  on 
other  parts  of  the  system.  This  is  because  of  the 
greatly  increased  danger  of  blockades  here,  due  to  the 
fact  that  the  maximum  grades  and  sharpest  curves  on 
the  500  miles  between  Los  Angeles  and  San  Francisco 
occur  in  a  20-mile  stretch  on  which-  there  were,  until 
recently,  17  timber-lined  tunnels.  Derailments  due  to 
worn  and  broken  equipment  are  more  likely  to  occur 
here  than  elsewhere  on  the  line.  Within  recent  years 
fires  in  the  timber  lining,  and  tunnel  jams  caused  by 
derailed  equipment,  have  several  times  blockaded  traffic 
for  days.  Although  this  is  only  a  single  track,  for  68 
miles  it  constitutes  the  main  line  of  both  the  Southern 


I4bLv 

FIGS.  1  AND  2.     COXCRETE  LIXIXG  WORK   IX  PROGRESS,  TEH.VCH.VPl   Tl'XXEL  6 
At  right,  finished  concrete  section,  with  iirljustablo  steel  beyond.      .M  iett.  .section  read.v  for  concreting,  .showing  timbc 
still  in  place  behind  the  reinforcing.     Concrete  pipe  on  the  right  i.s  serving  an  adjoining  section. 


As  traffic  and  competition  increase,  blockades  become 
more  serious  and  freight  and  passenger  departments 
become  anxious  to  see  concrete  lining  substituted  for 
timber.  Fortunately,  concrete  has  become  compara- 
tively less  expensive.  Hence,  in  the  extensive  relining 
which  has  been  done  in  recent  years,  for  the  most  part 
concrete  is  being  substituted  for  the  timber. 

On  the  Southern  Pacific  .system,  timber  tunnel  lining 
is  being  gradually  replaced  with  concrete  on  lines 
where  there  is  no  ([uestion  either  as  to  permanence  of 
location  or  continuation  of  a  single-track  line.  Over 
the  Tehachapi  Mountains,  for  example,  when  the  double- 
tracking  project  is  carried  out  the  new  track  will  be 


Pacific  and  the  Santa  Fe  between  San  Francisco  and 
Los  Angeles,  so  that  a  tie-up  very  soon  becomes  a  seri- 
ous matter. 

Living  at  Ends  Most  Important — The  danger  of  fire 
in  timber  lining  is  believed  to  come  chiefly  from  sources 
outside  the  tunnel.  For  this  reason,  it  is  held,  the 
danger  is  much  reduced  by  concrete  lining  at  the 
pnrtals.  In  fact,  lining  the  portals  for  a  distance  of 
about  100  ft.  into  the  tunnel  is  now  the  accepted  policy 
on  the  important  tunnels  of  all  western  lines.  The 
protection  against  fire  afforded  by  portal  lining  was 
regarded  as  important  enough  in  the  case  of  the  San 
Fernando  tunnel  to  warrant  the  expense  of  a  separate 
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FIG.  3.  TYPICAL,  CONCRETE 

LINED   SECTION.   \\'EST- 

ERN    PACIFIC    R.R. 


camp  at  the  west  end  in 
order  that  a  125-ft.  length 
at  that  portal  could  be  lined 
a  year  earlier  than  it  would 
have  been  done  by  the  con- 
creting crew  which  was 
working  through  from  the 
other  end.  Practically  all 
the  concrete  lining  placed 
by  the  Southern  Pacific  is 
reinforced.  The  Western 
Pacific,  on  the  other  hand, 
uses  unreinforced  lining, 
18  to  24  in.  thick,  except 
where  unusually  bad  con- 
ditions have  to  be  met  and 
a  special  section  is  de- 
signed.    This  company  has 

designed  various  special  types  of  lining.  One  of 
these  has  the  crown  of  the  arch  well  over  to  one  side 
and  ranges  in  thickness  from  2  ft.  at  that  point  to 
a  thickness  of  4  ft.  6  in.  at  the  bottom  of  the  walls. 
In  ordinary  cases,  however,  the  Western  Pacific  has 
found  a  uniform  unreinforced  section  adequate,  and  no 
failures  have  been  reported.  The  standard  concrete  lin- 
ing of  the  Santa  Fe  system  is  unreinforced  concrete  18 
in.  thick.  This  company  early  established  the  policy  of 
putting  permanent  lining  in  its  tunnels  and  all  but  two 
on  the  lines  of  this  system  west  of  Albuquerque  were 
relined  with  concrete  in  the  late  nineties. 

Practice  of  Various  Roads 

Timber  lining  was  used  exclusively  in  the  original 
construction  of  the  Northwestern  Pacific  R.R.,  a  line 
extending  from  San  Francisco  some  300  miles  north. 
The  first  tunnels  on  this  line  were  built  about  37  years 
ago  and  very  little  timber  renewal  has  been  made  to 
date.  In  fact,  even  allowing  for  replacement  at  much 
less  than  the  average  life  of  redwood,  the  renewal  cost 
has  been  figured  as  less  than  the  interest  on  concrete 
lining.  Of  course  that  does  not  take  account  of  the 
decrease  in  hazard  when  concrete  is  used.  In  the  dis- 
trict traversed  by  this  line,  however,  the  forest-fire 
menace  is  not  considered  great  and  the  traffic  is  not 
sufficiently  heavy  to  make  very  serious  the  hazard  of 
blockades  resulting  from  derailments  in  tunnels. 

The  common  practice  in  the  West  is  to  estimate  the 
life  of  redwood  in  sills,  bulkheads,  on  bridges  where 
the  wood  is  in  contact  with  the  earth,  etc.,  as  three 


tabulation  of  tunnel  LINING   ON  WESTERN  RAILROADS 

Total 

Tunnel    Lineal  Ft.  Lineal  Ft.  Percentage  Lineal  Ft. 
Length       Timber      Concrete     Concrete  Not 

Railroad  in  F't.  Lined  Lined  Lined  Lined 

Western  Pacific 45.588  26.964  8.370  18  10.253 

Southern  Pacific 153.484        112.221  32.535  21  8.727 

Northwestern  Pacific.  .         34,900  30.074  1.542  4  3,283 

Santa  Fc  (West  of 

Albuquerque 10.049  1,760  8.289*  82  0 

Great    Northern    R.R. 

(Wertcrn  District)...         40.329  7.364  26.289  65  6.676 

Los  Angeles  i  Salt  Lake 

R.R 9. 198  8.869  0  0  0  329 

O— W.R.K&  N.  Co...         23.560  10.319  6.103  26  7.138 

C.  M.  4St  P.  R.R,...         61,877  3.042  48,071  78  9.010 

Sacramento  &  San 

Francwo 3.458  0  3,458*«       100  0 

Mncludes  396  ft.  tunnel  lined  with  steel. 
••  Now  being  lined. 


times  the  life  of  Douglas  fir.  Douglas  fir  is  consid- 
erably stronger  in  cross-bending,  and  because  wet-and- 
dry  conditions  in  tunnel  work  are  often  pot  unfavor- 


able, fir  or  pine  is  frequently  used  for  tunnel  posts, 
while  redwood  is  used  for  footblocks  and  lagging,  the 
latter  usually  in  3-in.  thickness.  How  far  the  life 
of  timber  lining  is  affected  by  climatic  conditions  may 
be  judged  from  the  recent  statement  of  the  chief  engi- 
neer of  a  railroad  in  the  Northwest  who  said:  "East 
cf  the  Cascades  we  find  that  timber  linings  last  from 
12  to  15  years,  while  in  the  coast  country  it  is  often 
necessary  to  make  renewals  six  years  after  date  of  con- 
struction." 

In  addition  to  the  work  on  the  Tehachapi,  the 
Southern  Pacific  is  concreting  the  San  Fernando  and 
Chatsworth  tunnels  (6,978  ft.  and  7,238  ft.  long  re- 
spectively) in  southern  California  as  well  as  several 
tunnels  on  the  Santa  Cruz  line.  Moreover,  on  all  divi- 
sions where  tunnel  maintenance  gangs  are  worked,  con- 
crete lining  is  occasionally  put  in  for  short  sections 
where  heavy  ground  necessitates  strengthening  or  re- 
placing the  timber  lining. 

Maintenance  and  Inspection — The  cost  of  maintain- 
ing timber-lined  tunnels  through  heavy  material  is 
always  large,  and  increases  as  the  timbers  age.  Some 
railroads  keep  tunnel  maintenance  crews  in  all  divisions 
where  there  are  timber-lined  tunnels.  On  the  San 
Fernando  and  Chatsworth  tunnels  maintenance  crews 
averaging  18  men  at  each  tunnel  have  lived  at  the 
portals  and  worked  continually  in  one  tunnel  since 
shortly  after  the  line  was  opened.  Concrete  lining  will 
hold  the  tunnel  arch  in  sections  where  the  timbers  are 
continually  being  crushed.  For  this  reason,  where  a 
short  timbered  section  becomes  very  diffkult  to  hold, 
concrete  lining  is  often  put  in  for  this  short  distance, 
leaving  the  remainder  of  the  tunnel  to  be  lined  with 
concrete   later,   when   financial    conditions   permit. 

Decayed  Footings 

Where  the  timber  is  alternately  wet  and  dry  the 
decay  is  more  rapid  than  otherwise.  Ordinarily  foot- 
ings show  decay  first.  Joints  in  the  segments  of  the 
arch  are  also  vital  points.  Inspectors  looking  for 
these  conditions  watch  also  for  posts  split  by  earth 
pressure.  One  experienced  tunnel  engineer  states  that 
it  is  his  practice  to  note  the  deflection  in  the  plumb 
posts  as  a  basis  on  which  to  estimate  the  pressure  of 
the  overlying  material. 

With  proper  inspection  methods  it  is  believed  that 
indications  of  practically  every  danger  arising  from 
weakened  timbers  can  ordinarily  be  detected  in  time 
to  have  the  timber  replaced  before  the  danger  point 
is  actually  reached.  Decayed  plumb-post  footings  on 
the  Los  Angeles  &  Salt  Lake  R.R.  have  been  repaired 
by  putting  in  8  x  12  and  12  x  12-in.  sills  and  bracing 
these  by  12  x  12-in.  spacers  put  across  from  wall  to 
wall  just  beneath  the  ties. 

On  this  same  railroad,  as  a  means  of  reducing  the 
danger  of  fires  being  started  in  the  arch  segments  by 
cinders,  the  plan  of  nailing  strips  of  corrugated  iron 
to  the  top  segment  was  tried.  It  was  found,  however, 
that  the  nails  rusted  out  and  allowed  these  metal  strips 
to  hang,  thus  becoming  dangerous  to  trainmen  riding 
on  top  of  the  cars.  Tongue-and-grooved  redwood  was 
then  used  as  a  ceiling,  covering  all  three  of  the  seg- 
ments.    This  is  reported  to  be  very  satisfactory. 

Tunnels  through  solid  rock  have  been  found  to  re- 
quire comparatively  little  maintenance.  In  tunnel  sec- 
tions that  did  not  require  lining  when  the  line  was 
built,  there  has  been  little  difficulty  with  water  or  with 
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spalling  rock.  For  example,  a  western  railroad  pur- 
chased a  cement  gun  and  equipment,  expecting  to  use 
it  for  treating  solid  rock  tunnels.  That  is,  it  was 
thought  that  this  device  would  be  useful  for  filling  up 
crevices,  stopping  leakage  and  protecting  the  rock  from 
weathering  so  that  small  pieces  would  not  fall  on  the 
track.  Frequent  inspections,  however,  have  failed  to 
show  the  necessity  for  any  such  treatment  and  in  the 
three  years  since  the  equipment  was  purchased  it  has 
never  been  used  for  this  purpose 

Reconstruction  Methods 

Various  methods  of  relining  railroad  tunnels  have 
been  devised  to  suit  traffic  requirements  or  conditions 
of  the  old  lining  and  the  earth  strata  in  the  tunnel 
itself;  witness  the  steel-lined  tunnel,  the  precast  con- 
crete sections  and  the  "coyote  hole"  method  mentioned 
in  the  following.  In  the  main,  however,  there  are  only 
two  essential  points  on  which  lining  methods  differ: 
(1)  Concrete  is  either  cast  around  the  timbers  or  they 
are  first  removed;  (2)  concrete  is  placed  by  gravity  and 
by  hand,  or  by  the  pneumatic  process. 

When  timber  lining  is  to  be  replaced  with  concrete, 
standard  practice  on  the  Southern  Pacific  system  re- 
quires, in  effect,  the  redriving  of  the  tunnel  because 
the  timbers  have  to  be  set  back  far  enough  to  allow  the 
concrete  to  be  poured  inside  the  increased  clearance 
thus  secured.  This  setting  the  timbers  back  is  the 
largest  item  in  the  cost  of  concrete  lining.  It  requires 
all  new  timbers  and  the  excavation  of  a  large  amount 
of  material  because  the  timber  lining  was  put  in  for 
an  18  or  20-ft.  clearance  height  while  the  specifications 
for  concrete  lined  sections  now  call  for  22  ft.  clearance 
above  rail.  This  means  4  to  6  ft.  excavation  in  setting 
back  the  arch  segments,  beside  the  2  ft.  or  more  set- 
back on  the  sides.  In  single-track  tunnel  the  concrete 
lining  is  finished  16  ft.  wide  on  tangents,  with  an  in- 
crease in  width  on  curves  of  1  in.  for  each  degree  of 
curvature.  The  concreting  can  be  done  so  much  faster 
than  the  enlarging  that  the  latter  has  to  be  laid  out  for 
several  years  in  advance. 

Methods  of  Placing  Concrete 

Setting  the  timbers  back  and  then  leaving  them  in 
place  when  concreting  costs  much  more  than  the  method 
of  removing  the  timbers  and  replacing  them  with  con- 
crete, section  by  section.  But  the  former  method,  in 
addition  to  giving  an  opportunity  for  increasing  the 
clearance,  affords  assurance  against  cave-ins,  of  which 
there  is  more  danger  when  employing  the  latter  method. 
The  cost  of  enlarging  the  section  to  Southern  Pacific 
standards,  using  new  timber  and  with  labor  and  mate- 
rial prices  as  of  April,  1921,  is  estimated  to  average 
about  |85  per  foot  of  tunnel;  the  cost  of  placing  con- 
crete lining  is  estimated  as  about  $100  per  foot. 
Because  of  the  great  volume  of  traffic  handled  on  this 
system  and  the  belief  that  competitive  lines  would  get 
the  through  business  in  times  of  tieups,  great  impor- 
tance i:<  placed  on  avoiding  any  interruption  of  service. 

With  the  comparatively  light  traffic  over  one  of  the 
competing  roads,  on  the  other  hand,  a  15-hr.  main-line 
tunnel  blockade  could  be  absorbed  in  yards  and  sidings, 
and,  by  the  use  of  extra  equipment,  satisfactorily 
cleared  when  the  tunnel  was  open.  Under  these  condi- 
tions it  would  be  unnecessai-y  for  the  latter  company  to 
refuse  business  in  the  time  of  such  a  b'ockade;  in  its 
tunnel-lining  work,  therefore,  the  concrete  is  being  put 


in  section  by  section,  as  fast  as  the  timbers  are  taken 
out. 

The  pneumatic  method  of  placing  concrete  lining  has 
been  made  standard  on  the  Southern  Pacific  system. 
This  plan  has  the  great  advantage  that  it  avoids  the 
loss  of  time  in  taking  out  jumbo  cars  to  allow  trains  to 
pass.  This  same  railroad  does  its  tunnel  lining  work 
with  its  own  forces  because  the  crews  seem  to  require 
railroad  experience  in  addition  to  experience  in  tunnel 
work  in  order  that  the  lining  may  be  done  efficiently 
without  obstructing  traffic.  Under  the  construction 
program  followed  on  this  system,  the  footings  are 
poured  first,  and  when  they  have  had  time  to  set, 
the  walls  and  arch  are  placed.  If  an  invert  is  required, 
footings  and  invert  are  poured  as  one  operation. 

On  the  Western  Pacific  concrete  lining  is  still  placed 
by  hand  in  sections  that  cannot  be  reached  by  gravity 
chute  from  a  high  car;  this  is  largely  because  their 
method  of  doing  the  work  does  not  readily  lend  itself 
to  the  pneumatic  system.  The  work  is  carried  on  in 
three  stages,  each  stage  being  worked  from  one  or 
more  high-cars  especially  equipped  for  the  operation  to 
be  performed. 

Removing  Timbers 

The  first  stage  consists  of  cutting  out  the  timbers 
and,  by  means  of  crown-bars  set  back  the  necessary  dis- 
tance, protecting  the  exposed  section  of  the  tunnel  for 
its  full  perimeter.  As  the  concrete  forms  are  used  in 
6-ft.  sections,  the  timbering  is  removed  for  this  length 
at  each  point  where  the  tunnel  is  opened  up.  The 
crew  removing  timbers  begins  at  the  crown  of  the  arch 
and  goes  entirely  around  the  section,  using  timbers  or 
blocking  of  whatever  sort  may  be  necessary  to  carry  the 
thrust  of  the  overlying  earth  to  the  timbers  on  each 
side  of  the  section  opened  up.  A  second  jumbo  and 
crew  puts  the  forms  in  place,  while  the  concrete  is 
poured  by  gravity  from  a  third  jumbo  carrying  mixer 
and  chute.  Gondola  cars  of  rock  and  sand  are  usually 
spotted  in  the  tunnel  with  the  concrete  jumbo  car 
and  these  materials  are  shoveled  from  the  gondola  cars 
into  hand  buggies.  The  buggies  are  taken  on  runways 
up  to  the  mixer,  which  is  located  at  a  level  where  it  will 
just  clear  the  arch  crown.  Concrete  in  the  arch  itself 
is  shoveled  into  place  by  hand. 

With  this  method,  work  can  be  advanced  simultane- 
ously at  a  number  of  different  points,  the  crew  and 
equipment  being  moved  from  place  to  place  in  accord- 
ance with  a  schedule  planned  so  as  to  carry  on  the  work 
most  expeditiously  for  a  given  number  of  men. 

Two  tunnels  recently  enlarged  on  the  Northwestern 
Pacific  near  Tiburon  and  San  Rafael,  respectively,  were 
increased  in  height  from  17  to  about  22  ft.  without 
any  interruption  to  traffic.  The  work  on  the  arch  was 
carried  on  from  jumbo  cars  which  began  at  the  portals 
and  drove  the  arch  of  the  tunnel  anew,  using  the  crown- 
bar  method  and  putting  in  the  new  arch  segments  as 
they  went.  Crews  working  at  track  level  followed  the 
jumbos,  setting  back  the  plumb  posts  underneath  the 
new  crown  bar.  Excavated  material  was  dumped  from 
the  jumbo  car  into  six-yard  dump  cars  on  the  track 
below  which  wore  handled  by  means  of  gasoline  motor 
trucks  fitted  with   flanged  steel   tires. 

Work  in  Difficult  Ground — In  driving  seven  tunnels 
on  the  Willits-Eureka  extension  of  the  Northwestern 
Pacific  in  1914,  so  much  difficulty  was  experienced  in 
holding  the  more  difllicult  portions  with  timber  lining 
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that  a  special  concrete  lining  30  in.  thick  was  substi- 
tuted. In  the  worst  spots  the  points  of  attack  were 
separated  as  widely  as  possible  and  only  about  2  ft.  was 
opened  up  at  a  time.  Whatever  the  length  opened  up, 
the  full  section  was  excavated,  forms  set,  and  concrete 
poured  in  as  close  sequence  as  possible.  The  pouring 
ordinarily  constituted  about  a  day's  work,  so  with  four 
sections  open,  excavation  would  be  going  on  at  two, 
form  building  at  one,  and  concreting  at  one.  Two  to 
four  men  could  work  together  to  best  advantage  in 
excavating  the  sections,  dropping  earth  and  timbers 
to  the  floor,  where  muckers  kept  the  track  clear. 

On  this  work  concrete  was  poured  from  a  high  plat- 
form supported  by  10  x  14-in.  posts,  under  which  there 
was  sufficient  clearance  for  traffic.  Posts  were  set  along 
the  wall  so  as  to  support  the  wall  forms  and  were 
spaced  on  8-ft.  centers  for  the  full  length  of  the  work. 
The  wall  forms  consisted  of  4  x  6-in.  horizontal  wales, 
2  X  6-in.  studding  and  2  x  10-in.  surface  sheathing.  The 
same  sheathing  was  used  on  the  arch,  the  segments  for 
which  were  built  up  of  two  or  three-ply  2  x  12  and  3 
X  12  planks.  Concrete  was  delivered  on  this  high  line 
in  hand  buggies  over  distances  ranging  up  to  800  ft., 
and  was  dumped  into  the  forms,  shoveling  being 
necessary  only  above  the  spring  line. 

Special  Methods 

A  few  examples  of  unusual  lining  methods  ars  cited 
in  the  following : 

At  the  west  end  of  the  San  Fernando  tunnel  it  was 
desired  to  place  a  short  section  of  concrete  lining  as  a 
small  separate  job.  First,  a  4  x  6-ft.  hole  was  driven 
just  above  the  crown  of  the  arch,  then,  after  the  tim- 
bers had  been  moved  back  in  the  usual  way  and  con- 
crete forms  placed  inside  them,  concrete  was  taken  into 
the  hole  on  small  push  cars  and  dumped  into  the  forms, 
thus  placing  the  entire  lined  section  without  shoveling 
any  of  the  concrete  by  hand.  This  method  had  the  ad- 
vantage that  concrete  was  placed  without  interfering 
either  with  train  schedules  or  continuous  mixing. 

The  lining  in  a  tunnel  on  the  San  Francisco  &  Sacra- 
mento R.R.  is  being  built  up  for  most  of  its  length 
with  precast  reinforced  slabs  made  in  a  casting  yard 
near  the  portal,  taken  into  the  tunnel  on  flat  cars  and 
placed  with  a  specially  constructed  derrick  car. 

As  a  means  of  fire  protection  in  a  short  Santa  Fe 
tunnel  in  Johnston's  Canyon,  Ariz.,  rubble  masonry  was 
placed  in  between  the  timbers  from  the  sills  up  to  a 
height  of  9  ft.  Above  that  is  a  sheathing  of  l-in. 
steel  plates.  These  plates  are  30  in.  wide  and  long 
enough  so  that  a  single  plate  reaches  from  the  top  of 
the  rubble  masonry  around  the  curve  to  the  center  of 
the  arch.  The  sides  of  each  plate  are  attached  to 
light  angle  irons,  spaced  30  in.  apart  and  bent  to  the 
same  curve.  These  angles  in  turn  are  attached  both 
at  the  crown  and  the  springing  line  to  a  pair  of  3  x  3 
X  i-in.  angles  fastened  to  the  timbering. 


The  Burning  of  a  Pittsburgh  Bridge 

The  photographs  reproduced  here  Were  taken  during  the 
progress  of  a  fire  which  destroyed  a  steel  truss  bridge  with 
a  wooden  floor  across  the  Allegheny  River  at  Pittsburgh,  on 
July  8.  The  photographs  were  taken  at  intervals  of  from 
ten  to  fifteen  minutes.  A  report  of  the  fire  is  found  in 
Engineering  News-Record,  July  14,  p.  81. 


.lapanese  Earthquake  Investigation 

The  third  number  of  Volume  9  of  the  Bulletin  of  the 
Imperial  Earthquake  Investigation  Committee  (Tokyo, 
Japan,  March,  1921)  contains  papers  by  F.  Omori  (ni 
measurements  of  vibration  of  the  660-ft.  wireless  tel<- 
graph  station  tower  at  Haranomachi;  of  a  12-stoi:.- 
brick  tower  and  of  5-story  pagodas;  also  a  letter  from 
Prof.  C.  Derleth,  Jr.,  of  the  University  of  California 
on  the  vibration  of  the  Sathtr  tower  at  Berkeley. 
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Government  to  Make  Road  Survey 

U.  S.  Bureau  of  Public  Roads  Plans  Nationwide 

Census  of  Mileages,  Revenues 

and  Expenditures 

By  T.  Warren  Allen 

Chief,  Division  of  Control,  U.  S.  Bureau  of  Public  Roads, 
Washington,  D.  C. 

THE  U.  S.  Bureau  of  Public  Roads  has  just  launched 
a  project  to  ascertain  the  total  miles  of  rural  as 
well  as  urban  highways  in  the  United  States,  the  char- 
acter and  extent  of  their  improvement,  the  cost  incident 
to  their  construction  and  maintenance,  the  origin  and 
disbursement  of  the  funds  for  highway  purposes  and 
the  details  of  administration  under  which  the  work  of 
improving  the  nation's  highways  is  carried  out.  Some- 
v/hat  similar  partial  surveys  were  made  by  the  Bureau 
in  1904,  1909  and  1914. 

The  present  survey  differs  from  those  of  the  previous 
years  in  that  it  will  not  only  embrace  the  rural  roads, 
outside  of  incorporated  villages  and  cities,  but  also  the 
urban  highways,  including  city  streets,  boulevards  and 
alleys  inside  of  all  such  incorporated  areas  having  a 
population  of  2,500  or  more. 

'  The  need  for  such  a  survey  is  most  urgent.  Con- 
gress is  studying  the  entire  highway  situation,  the 
various  states  are  building  or  planning  extensive  state 
road  systems,  while  the  counties  and  other  local  com- 
munities are  voting  large  amounts  of  bonds  or  taxing 
themselves  to  the  limit  in  order  to  raise  funds  for  the 
betterments  of  their  roads.  Through  this  complex  ar- 
rangement many  kinds  of  taxes,  bonds,  assessments 
and  fees  are  collected  and  appropriated  for  road  pur- 
poses. But  the  origin  of  these  funds,  as  well  as  the 
relation  they  bear  to  the  value  of  the  property  taxed 
or  the  retarn  from  such  investments,  are  as  yet  but 
vaguely  known.  Nor  have  we  any  definite  data  as  to  the 
improvements  which  should  still  be  made  nor  the  re- 
sources available  for  such  work. 

Object  of  Survey 

The  present  survey  aims  to  determine  not  only  how 
much  money  we  are  spending  on  our  roads  and  from 
what  sources  our  road  revenues  are  derived  but  also 
what  results  are  secured  from  these  expenditures.  The 
investigations  will  therefore  seek  to  determine  the  total 
road  mileage  in  each  county  and  incorpoi'ated  com- 
munity, the  mileage  improved  with  each  of  the  several 
distinctive  types  of  surfacing,  the  mileage  under  sys- 
tematic maintenance  as  well  as  the  extent  to  which  the 
road  mileage  has  been  classified  and  the  mileage  em- 
braced on  such  classified  systems. 

In  order  that  we  may  know  something  as  to  whether 
the  cost  of  our  roads  is  distributed  in  accordance  with 
the  benefits  derived,  the  investigation  will  include  a 
survey  of  the  various  .sources  from  which  the  funds  are 
derived  for  construction  of  roads,  of  bridges  and  also 
for  maintenance,  together  with  the  amount  fi'om  each 
source.  Data  will  also  be  collected  as  to  the  total 
investment  in  road  machinery  and  equipment  and  the 
expenditures  for  its  repair  and  maintenance.  At  pres- 
ent not  even  approximate  information  is  available  as 
to  the  amount  invested  by  the  states,  counties,  cities, 
towns  and  other  communities  in  road  building  and 
maintenance  plant,  machinery  and  equipment,  nor  how 
much  is  annually  expended  for  its  maintenance  and 
repair. 

The  Bureau  of  Public  Roads  believes  that,  with  the 


total  annual  road  and  street  expenditures  rapidly  ap- 
proaching the  billion  dollar  mark,  it  is  time  that  the 
nation  make  a  careful  survey  of  the  entire  field  of 
public  highway  activities  in  order  that  it  may  have  at 
least  as  much  accurate  information  in  regard  to  the 
essential  features  of  our  highway  work  as  a  private 
organization  would  hold  absolutely  indispensable  in  the 
interest  of  common  sense,  efficiency  and  economy.  The 
present  plans  provide  not  only  for  securing  these  data 
for  this  year  but  look  forward  to  keeping  this  informa- 
tion up  to  date.  An  extra  form  will  be  left  in  the 
hands  of  each  road  official  for  recording  and  reporting 
the  work  and  expenditures,  etc.,  of  next  year. 

District  Offices  to  Aid  Work 
The  bureau  has  now  established,  by  virtue  of  its  con- 
trol over  federal-aid  projects  throughout  the  nation, 
some  thirteen  federal  district  offices.  It  is  proposed 
to  make  these  offices  the  center  for  gathering  the  data 
from  the  states  comprising  each  district. 

To  make  this  survey  a  success,  the  bureau  feels  that 
the  co-operation  of  every  unit  of  government  doing 
road  work  is  necessary  and  essential,  and  therefore  re- 
quests the  earnest  assistance  and  co-operation  of  not 
only  all  road  officials,  but  also  of  all  associations, 
organizations  or  individuals  that  may  have  any  infor- 
mation or  data  as  to  these  particular  lines  of  local 
highway  activities. 

Co-operation  Sought 

It  is  apparent  that  no  single  unit  of  government 
doing  road  work  should  be  omitted  in  gathering  these 
data.  The  federal  agents  recognize  that  in  some  of  the 
smr.ller  units  of  government  there  is  no  centralized 
control  and  no  complete  records.  Here  the  local  auto- 
mobilist  or  others  can  give  material  assistance  in  check- 
ing up  by  speedometer  readings  the  exact  mileages  of 
the  various  types  of  roads  in  the  unit  and  the  total 
road  mileage. 

The  federal  agents  also  point  out  that  if  future 
records  are  kept  in  accordance  with  the  forms  adopted 
for  this  survey  all  units  of  government  will  have 
adopted  a  uniform  system  for  recording  highway  ex- 
penditures. Each  succeeding  year  it  will  then  be  pos- 
sible to  gather  the  data  of  expenditures  with  ease  and 
with  some  uniformity  for  comparative  purposes.  One 
extra  form  will  be  left  with  each  highway  official  for 
making  a  return  for  1922. 

The  results  of  the  survey  will  be  published  for  dis- 
tribution when  the  compilation  is  completed.  From  it 
the  large  number  of  methods  of  road  financing,  control 
and  operation  of  the  varied  highway  programs  of  the 
nation  will  be  clearly  set  forth  and  in  detail. 


Use  of  Lime  in  Water  Purification 

The  amount  of  caustic  lime  used  by  water  purification 
plants  in  the  United  States  is  estimated  at  65,000  tons 
per  year  in  a  paper  presented  recently  to  the  National 
Lime  Association  by  C.  Arthur  Brown,  chief  engineer, 
Engineering  Bureau-Water  Purification,  American  Steel 
&  Wire  Co.  This  amount  of  lime  is  used  by  about  120 
plants  out  of  something  like  a  thousand  filter  plants  in 
the  United  States.  Mr.  Brown  estimates  that  between 
:'.0  and  40  per  cent  of  the  water  purification  plants  in 
the  country  might  use  lime  advantageously.  He  notes 
also  that  the  first  complete  municipal  water  softening 
plant  in  this  country  was  designed  by  himself  for 
Oberiin,  Ohio,  in  1902. 
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Steel  Fabric  in  Concrete  Road 
Costs  Ic  a  Yard  to  Place 

Pennsylvania  Highway  Constructed  Under  1921 

Specifications  Requiring  56  Lb.  of  Metal 

per  100  Sq.Ft, 

By  H.  Eltinge  Breed 

Consulting  Engineer,   New   York  City 
{Copyright  by  H.  Eltinge   Breed) 

This  article  is  published  in  response  to  many  in- 
quiries received  since  the  appearance  of  "Use  of  Steel 
Reinforcement  for  Concrete  Pavements"  in  "Engineer- 
ing News-Record"  Dec.  23,  1920,  p.  1231.  Mr.  Breed's 
study  of  the  construction  methods  and  costs  discussed 
below,  was  made  for  the  National  Steel  Fabric  Co. 

THE  progress  of  road  building  is  being  so  acceler- 
ated by  the  increasing  demands  of  traffic,  that  the 
contractor  has  scarcely  time  to  understand  one  scheme 
of  operation  before  a  new  set  of  conditions  is  thrust 
upon  him.  Most  recent  of  these  is  the  1921  require- 
ment of  the  State  of  Pennsylvania  for  the  use  of 
steel  fabric  reinforcement,  having  an  effective  weight 
of  56  lb.  per  100  sq.ft.,  an  increase  in  weight  over  the 
1920  specifications  of  31  lb.  Among  varioiis  wild 
hazards   about   it,   three   questions   persistently    recur: 
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What  is  the  best  method  of  handling  steel  reinforce- 
ment? Does  its  use  slow  up  the  contractor's  operations? 
How  much  does  its  placing  cost? 

To  try  to  help  answer  these  questions,  the  writer 
visited  that  road  in  Pennsylvania  officially  known  as 
route  133,  Upper  Darby  and  Haverford  townships.  It 
is  12,077  ft.  (2.28  miles)  long,  reinforced  cement  con- 
crete type  6-,  8-,  6-in.  section,  18  ft.  wide,  and  carrie-s 
57  lb.  of  metal  to  the  100  sq.ft.  The  specifications 
require  that  the  main  members  of  the  fabric  reinforce- 
ment be  placed  transversely  with  the  road  to  within  2  in. 
of  the  side  forms;  that  the  sheets  be  lapped  4  in.,  and 
placed  in  the  slab  2  in.  below  the  crown.  These  pro- 
visions for  heavier  reinforcement  and  its  placing  should 
ifford  additional  safety  to  the  slab,  and,  at  a  slight 
increase  in  initial  cost,  provide  insurance  against  main- 
tenance. Pennsylvania,  as  a  state,  is  taking  the  lead  in 
this  direction. 

The  contract  for  this  road  was  let  Feb.  18,  1921, 
.0  the  low  bidder,  Vincenzo  Di  Francesco,  of  Llanerch, 
Pa.,  for  $118,429.  The  division  engineer  in  charge  is 
Mr.  Longstreet  and  the  inspector  is  Harry  Dwyer. 

The  main  plant  units  are  concrete  paver,  two  stone 
rushers  with  elevators,  screens  and  bins,  one  charg- 


FIG.   2.     TOP  SURFACE  CONCRETE  BEING  PLACED  ON 
METAL  FABRIC  REINFORCEMENT 

ing  bin  of  300  tons  capacity  (200  tons  stone  and  100 
tons  sand),  5-ton  trucks  for  sand,  cement  and  metal 
and  2-ton  trucks  with  hand  hoists  on  aggregates  divided 
to  carry  two  batches.  Brief  observation  indicates  to 
some  e.xtent  the  efficiency  with  which  a  job  is  run- 
ning, but  the  real  test  is  the  day-in,  day-out  perform- 
ance. On  this  job  6,400  lin.ft.  of  pavement  were  laid 
between -April  21  and  May.  18.  The  daily  record  foi 
the  last  ten  days  of  that  period  was:  300  ft.;  261  ft 
(7  hr.)  ;  408  ft.;  rain;  322  ft.;  336  ft.;  374  ft.;  397  ft.; 
425  ft.;  aaid  410  ft. — or  an  average  of  358  ft.  a  day  for 
the  nine  Sctual  working  days,  or  132  cu.yd.  of  concrete 
for  a  working. day  of  11  hr.  The  contractor' believes 
that  he  can  improve  upon  this  performance. 

Cement  and  steel  come  on  to  the  road  from  a  railroad 
siding  one  mile  from  the  job.  The  steel  fabric  is 
unloaded  from  the  cars  into  motor  trucks.  A  carload 
contains  130  rolls  of  National  Steel  Fabric  Co.'s  welded 
galvanized  steel  reinforcement.  Each  roll  contains 
125  ft.  of  fabric  58  in.  wide  and  weighs  360  lb.  There 
are  approximately  8.420  sq.yd.  to  the  carload.  This 
material  was  unloaded  and  hauled  Ij  miles  by  a  truck 
with  two  men  to  load  and  unload  in  10  hr.  They  took 
13  rolls  for  a  load.  With  the  truck  at  $30  a  day  and 
labor  at  35c.  per  hour,  the  cost  for  hauling  and  dis- 
tributing is  $0.0044  per  square  yard. 

Straightening,  measuring,  cutting,  and  placing  along- 
side takes  from  45  to  54  min.  per  roll,  i.e.,  3  men  work 
from  15  to  18  min.  per  roll.  Taking  54  min.  as  an 
average,  with  labor  at  35c.  per  hour,  this  cost  would 
be  $0.0049  per  square  yard.  One-half  day's  time  for  one 
of  the  four  men  behind  the  mixer  to  lay  the  metal 
fabric  on  the  concrete  would  cost  $2.50  for  a  $5-a-day 
man,  thus  bringing  the  cost  of  placing  to  an  average 
of  $0.0036  per  square  yard.  Thus  the  total  cost  for 
unloading,  hauling,  straightening,  measuring,  cutting, 
placing  alongside  and  placing  in  the  work  is  $0.0129  a 
square  yard.  This  is  the  high  figure:  the  low  figure 
would  be  $0,011  per  square  yard.  We  might  justly 
eliminate  the  cost  added  for  placing  in  the  work  because 
with  the  amount  of  concrete  laid  per  day  four  men 
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are  needed  for  spreading,  etc.,  whether  the  fabric  is 
used  or  not;  then  the  cost  would  be  under  $0.01  a 
squ^ire  yard.  The  contractor's  cost  for  the  fii-st  week 
of  the  work  was  $0,014  per  square  yard,  which  may 
be  attributed  to  the  newness  of  the  work  and  the  lack 
of  familiarity  with  the  operation. 

The  method  of  straightening  the  fabric  is  to  place 
the  straightening  machine,  furnished  by  the  manufac- 
turer of  the  reinforcing  fabric,  on  the  subgrade,  as 
shown  in  Fig.  1.  It  is  anchored  by  pins  driven  in  front 
of  the  runners  and  bent  over  pins  of  4-in.  steel  driven 
into  the  grade  at  the  rear  of  the  runners,  to  keep  the 
machine  from  tipping  up.  A  shaft  with  two  cones  is 
placed  in  the  center  of  a  roll  of  fabric,  which  is  placed 
on  the  machine  in  front  of  the  straightening  rolls,  so 
as  to  unwind  from  the  top.  All  tie  wires  but  one  are 
cut;  then  a  tie  wire  is  so  placed  as  to  hold  the  fabric 
while  one  circumference  is  unwrapped.  The  end  of 
the  fabric  is  pushed  through  the  rolls  and  the  last  tie 
is  cut.  The  trucks,  on  return  trips  to  the  aggregate 
bins,  pull  the  fabric  through  the  straightening  rolls, 
the  fabric  coming  out  in  a  long,  perfectly  flat  sheet, 
free  from  waves.  Another  roll  is  prepared  at  once. 
Between  the  pulling  operations  the  men  cut  and  dis- 
tribute the  fabric,  set  forms,  etc.  The  use  of  the  truck 
is  not  taken  into  the  cost  of  the  straightening  opera- 
tion because  the  time  consumed  is  negligible — less  than 
J  min.  more  than  ordinarily  required  to  make  the  trip. 

The  operation  of  placing  (Fig.  2)  is  simple.  The 
steel  fabric  once  unrolled  is  perfectly  flat  and  in  much 
better  condition  than  when  the  reinforcement  is  shipped 
in  sheets  because  these  are  bound  to  become  bent  and 
twisted  out  of  shape  and  to  need  straightening  before 
they  can  be  laid.  The  concrete  has  been  deposited  on 
the  grade,  spread  by  the  shovelers  and  evened  off  2  in. 
below  finished  grade  by  the  plow-handled  template 
.shown  in  the  illustration.  The  welded  steel  fabric  is 
then  placed  to  overlap  4  in.  and  the  concrete  deposited 
over  it  roughly,  spread  and  screeded  by  the  angle-iron 
screed  shown  in  the  foreground.  The  striking  off  of 
the  concrete  for  the  steel  fabric  cannot  be  considered 
an  additional  cost  becau.se  the  number  of  men  is  the 
same  when  laying  the  same  amount  of  concrete  whether 
or  not  the  fabric  is  used. 


Colloidal  Chemistry  and  Sewage 

WHAT  those  handling  sewage  problems  need  from 
colloidal  chemisti-y  was  noted  as  follows  in  a  recent 
paper  presented  to  the  American  Water  Works  Asso- 
ciation by  F.  W.  Mohlman,  chemist,  and  Langdon 
Pearse,  sanitary  engineer,  of  the  Sanitary  District  of 
Chicago : 

(1)  A  standard  definition  of  the  limits  of  size  of  colloids 
in  sewage.  (2)  A  standard  method  for  the  determination 
of  sewage  colloids.  (3)  The  study  of  the  effect  of  the 
hydrogen-ion  concentration  on  the  removal  of  colloids, 
correlated  with  other  determinations  and  observations  which 
will  prove  the  validity  of  such  P,/  determination.  (1)  Tests 
of  the  practical  application  of  precipitants  which  have  been 
found  effective  in  laboratory  experiments,  (n)  Investiga- 
tion of  the  principle  governing  the  retention  of  moisture  by 
sewage  sludge. 

As  yet,  in  the  removal  of  colloids  by  tank  treatment,  but 
little  has  been  accomplished  in  a  practical  way  by  settling 
alone  or  by  the  use  of  coUoiders.  Chemical  precipitation 
by  alkaline  precipitants  removes  some  of  the  colloidal  mat- 
ter, but  adds  so  much  to  the  bulk  of  the  sludge  that  the 
process  has  not  proved  popular  and  is  restricted  in  its 
present  application  to  special  cases. 


Flood  Control  Reservoirs  on  the 
Minnesota  River 

Dams  in  Narrow  Valley  to  Form  Three  Reservoirs 

with  Gates  for  Manual  Regulation  of 

Level — Special  Structures 

RETARDING  reservoirs  in  the  valley  of  the  Minne- 
.sota  River,  in  Minnesota,  constitute  the  only  prac- 
ticable means  of  flood  protection  for  this  valley,  ac- 
cording to  a  recent  report  to  the  State  Department  of 
Drainage  and  Waters  by  Adolph  F.  Meyer,  consulting 
engineer,  Minneapolis,  Minn.  Manual  operation  of 
gates  will  be  required,  as  the  river  is  often  out  of  its 
banks  for  several  weeks,  and  automatic  retarding 
basins  are  applicable  only  for  flashy  streams.  Complete 
protection  of  all  valley  lands  is  not  possible,  as  there 
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FIG.    1.      PROFILE  OF  MIXXESOT.\   Rn^R  AXD  PROrOSEl 
FLOOD  CONTROL  RESERVOIRS 

are  no  sites  available  for  reservoirs  on  the  tributary 
streams,  so  that  some  land  must  be  sacrificed  for  reser- 
voirs. Levee  construction  and  channel  straightening 
and  enlargment  are  not  applicable  to  this  narrow  valley 
the  area  subject  to  overflow  averaging  only  about  ; 
mile  in  width.  Floods  have  been  a  source  of  trouble  foi 
the  past  thirty  years,  but  the  problem '\vas  not  taken  u] 
actively  until  after  the  exceptionally  destructive  floor 
in  the  spring  of  1919,  which  led  to  the  engagement  oi 
Mr.  Meyer. 

Protection  of  the  valley  lands  from  the  exceptionall\ 
large  floods  occurring  only  once  in  25  years  is  not  con 
sidered  practically  economical.  Protection  of  most  o 
the  lands  from  frequent  flooding,  on  the  other  hand,  i 
concluded  to  be  worth  twice  its  cost,  the  best  payini 
project  being  that  which  protects  against  all  flood 
except  those  which  may  be  expected  to  occur  at  interval 
of  ten  to  fifteen  years.  This  purpose  can  be  attainc 
by  reservoirs  of  moderate  capacity,  having  high-watc 
levels  only  a  few  feet  above  present  flood  levels.  Th 
area  benefited  will  be  three  times  that  of  the  area  de 
predated  by  being  within  the  reservoir  sites.  Furthei 
the  benefit  per  acre  for  the  former  will  be  greater,  a 
an  average,  than  the  depreciation  in  the  latter  area. 

Three  large  reservoirs  are  proposed,  with  a  totn 
storage  capacity  of  18,500  million  cubic  feet,  as  show 
by  the  profile.  Fig.  1.  The  first  is  Big  Stone  Lakt 
4,000,000,000  cu.ft.  between  summer  navigable  stag 
at  965  ft.  and  ordinary  high  water  at  972  ft.  Thi 
dam  would  be  near  Ortonville  and  the  Whetstone  Rive 
would  be  diverted  into  the  reservoir.  The  second  resci 
voir,  with  dam  near  Montevideo,  is  at  Lac  qui  Par 
and  Marsh  Lake,  with  9,000,000.000  cu.ft.  capacity  bi 
low  El.  945;  both  the  Chippewa  River  and  the  Lac  qi 
Parle  River  would  be  diverted  into  this  reservoir.  Th 
third  site,  with  dam  at  New  Ulm,  is  the  valley  abov 
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the  mouth  of  the  Cottonwood  River,  with  a  capacity  of 
5,500,000,000  cu.ft.  below  El.  910.  A  water  power  dam 
at  Delhi  is  practicable,  but  it  is  considered  doubtful 
whether  the  benefit  to  be  derived  from  enlarging  thi.s 
project  into  a  flood  prevention  reservoir  would  warrant 
the  cost.  For  successful  results,  Mr.  Meyer  says  the 
three  reservoirs  must  be  planned  and  operated  as  a 
single  system  for  flood  prevention  purposes  and  not  for 
power  or  navigation. 

For  water  power,  the  only  specific  provision  is  storage 
of  about  1,000,000,000  cu.ft.  in  Big  Stone  Lake,  but  part 
of  the  18,500,000,000  cu.ft.  stored  for  flood  prevention 
may  prove  of  considerable  incidental  benefit  to  water 
power.  The  dams  will  be  on  glacial  drift,  except  the 
one  at  Delhi  and  possibly  that  at  New  Uim,  but  they  will 
be  low  and  of  reasonable  cost.  They  will  not  require  large 
spillways,  as  the  total  .storage  capacity  will  be  adequate 
during  extreme  floods.  An  approximate  estimate  of  cost 
i.s  $2,000,000,  on  the  basis  of  present  price.''.. 

The  drainage  basin  of.  the  Minnesota  River,  snown 
in  Fig.  2,  contains  about    16,600  sq.mi.     It   is  mostly 


under  cultivation  but  varies  widely  in  topographical, 
soil  and  cultural  conditions.  In  general,  the  tributaries 
entering  from  the  north  drain  more  gently  undulating 
lands  than  those  from  the  south,  the  latter  being  ex- 
tremely flashy.    The  following  is  from  the  report: 

Ine  general  direction  of  flow  of  the  main  stream  and 
its  tributaries  is  the  same  as  the  path  of  most  of  the  rain- 
producing  storms  that  pass  over  this  drainage  basin.  The 
largest  and  lowest  tributary,  the  Blue  Earth  River,  has  a 
fan-shaped  drainage  area.  This  causes  rapid  and  high 
concentration  of  run-off  at  the  mouth  of  this  stream  at 
Mankato.  This  ordinarily  undesirable  circumstance,  how- 
over,  actually  operates  to  reduce  somewhat  the  flood  crest 
of  the  Minnesota  River  at  Mankato,  the  extreme  flood  flow 
from  the  Blue  Earth  River  having  usually  passed  Mankato 
before  the  flood  waters  from  the  upper  tributaries  arrive. 
In  the  same  way,  the  flood  crest  of  the  Cottonwood,  the 
third  largest  tributary,  reaehes  the  main  stream  before  the 
flood  waters  from  above  Montevideo  reach  New  Ulm.  These 
efl'ects  are  due  to  the  natural  retardation  of  the  upper  flood 
waters  in  Lac  qui  Parlo  and  Marsh  Lake,  which  more  than 
counterbalances  the  undesirable  movement  of  rainstorms 
downstream. 
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FIG.  3.     CONTROLLING  WORKS  XT  BIG  .STONE  LAKE 

Below  Mankato  the  Minnesota  River  Valley,  and  particu- 
larly the  lower  portion,  serves  as  a  reservoir  of  consi:ler- 
able  ma^itude  during  most  floods.  The  valley  lands  below 
Carver  are  so  low  that  they  are  about  as  subject  to  floods 
from  the  Mississippi  River  as  they  are  subject  to  floods 
from  the  Minnesota  River.  In  this  lower  part  of  the  valley 
the  Minnesota  River  is  virtually  a  lake  formed  by  sand- 
bars at  the  mouth  and  is  gradually  filling  up  with  sedi- 
ment. Although  the  proposed  project  will  offer  some  pro- 
tection from  Minnesota  River  floods  to  the  valley  lands 
between  Carver  and  the  mouth  of  the  river,  it  cannot  pro- 
tect these  lands  from  floods  caused  by  backwater  from  Che 
Mississippi  River  when  this  stream  reaches  a  flood  stage 
at  St.  Paul. 


FLOODS  IN  THE  MINNESOTA  RIVER  AT  MANKATO.  MINN. 


Cu.Ft.  Dischargi 

per  Billion 

I'lood                                                             Sec.  Days  Cu.Ft. 

1903      M.av  26  to  June  4 38,700  9  54 

1907  .June 18 

1908  .Mav   32.000  23 

1908  June  21  to  July  15 43,800  25  25  05 

1909  March 31,400  22  14  42 

1916  March  20.  April  29 30,200  23  16  81 

1917  March  31,  April  19 20  11    35 

1919      .March  15,  April  28 30,500  19  85 

1919      June  17.  Julv  10 35,900  24  19  00 


Many  of  the  destructive  floods  are  local  in  c'laracter. 
Flood-producing  conditions  seldom  if  ever  occur  simulta- 
neously with  e(]ual  intensity  over  such  large  and  diverse 
areas  as  those  included  within  the  Minnesota  River  drainage 
basin.  Early  spring  floods  caused  by  the  melting  of  accu- 
mulations of  snow  come  nearest  to  being  general  througli 
the  entire  valley.  The  most  destructive  floods,  however,  are 
those  which  occur  during  the  crop  season.  Since  they  are 
largely  due  to  flood  flows  from  individual  tributaries,  these 
summer  floods  are  normally  much  more  severe  in  one  part 
of  the  valley  than  in  the  remainder.  If  these  floods  are 
to  be  prevented  by  retarding  the  flood  waters  until  the 
available  channels  can  carry  them  away,  then  reservoirs 
must  necessarily  be  located  in  various  portions  of  the  drain- 
age basin. 

Records  of  the  greatest  floods  in  the  river  are  given 
in  the  accompanying  table,  the  most  severe  in  every 
respect  being  that  of  1908.  Although  the  flood  of  1903 
was  second  in  height  attained  it  was  only  seventh  in 
volume  and  was  of  such  short  duration  that  it  is  not 
included   in   the  seven   floods   which  exceeded   18  days. 

ffal/way  cmbanUmenf- 


An  important  characteristic  shown  by  the  table  is  that 
the  summer  floods  usually  reach  higher  levels  than  the 
floods  of  early  spring,  but  that  there  is  relatively  little 
difference  between  spring  and  summer  floods  in  regard 
to  duration  or  volume  of  water  discharged. 

Dams  and  Controlling  Works; 

For  the  Big  Stone  Lake  reservoir  it  is  iroposed  to 
close  to  the  south  end  of  the  lake  witli  a  low  ^arth  dam 
having  controlling  works  where  it  crosses  the  channel 
of  the  Minnesota  River,  this  channel  being  enlarged 
below  the  dam  to  a  capacity  of  400  sec.ft.  Four  sluice- 
ways 6  X  24  ft.  would  be  formed  in  a  concrete  structure 
of  the  design  shown  in  Fig.  3,  the  discharge  being 
controlled  by  Taintor  gates.  The  maximum  discharge 
capacity  would  be  about  8,000  sec.ft.  An  unusual  fea- 
ture of  the  design  is  that  the  discharge  from  the  gates 


FIG.    \.      SI'ILI.WAY   ON  WHETSTONE   RIVER    UIVERSIOX 


FIG.   5.      CONTROLLING  WORKS  FOR  RESERVOIR 
.■\T  NEW  ULM 

enters  a  water  chamber  and  flows  upward  and  outward 
over  the  downstream  edge,  this  chamber  acting  as  a 
.stilling  pool  to  prevent  erosion  below  the  dam.  It  is 
proposed  to  supplement  manual  operation  of  the  gates 
by  automatic  opening  when  the  lake  level  reaches  flood 
stage,  this  being  effected  by  a  small  turbine  having  an 
open  intake  at  flood  level. 

Diversion  of  the  Whetstone  River  into  Big  Stone  Lake 
by  a  new  channel  will  be  a  necessary  part  of  the  work. 
On  account  of  the  large  fall  in  the  diversion  channel, 
the  flood  water  from  this  river  is  to  be  dropped  over  a 
spillway  dam  and  sent  under  a  railway  embankment, 
at  high  velocity,  through  two  culverts  15  x  30  ft.  in 
section,  with  flaring  mouths  to  slow  up  the  water  as  it 
enters  the  reservoirs,  as  shown  in  Fig.  4.  For  the 
Lac  qui  Parle  or  Montevideo  reservoir,  only  a  low  earth 
dam  will  be  required,  with  new  channels  diverting  the 
Lac  qui  Parle  and  Chippewa  rivers  into  the  reservoirs. 
Controlling  works  of  a  similar  type  to  those  at  the 
upper  reservoir  would  be  used,  giving  a  maximum  dis- 
charge capacity  of  about  20,000  sec, ft.  At  the  New  Ulm 
reservoir  the  controlling  works  would  be  of  the  same 
general  type,  modified  as  shown  in.  Fig.  5,  and  having 
.veven  sluiceways  8  x  24  ft.  to  give  a  maximum  dis- 
charge capacity  of  about  40,000  sec.ft. 

General  Principles  of  Regulation 
On  account  of  the  rapidly  increasing  channel  capacity 
from  Big  Stone  Lake  to  Mankato,  it  is  held  that  the 
size  of  flood  protection  reservoirs  per  square  mile  of 
tributary  drainage  area  should  increase  upstream 
The  channel  below  Big  Stone  Lake,  for  example,  has  f 
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capacity  only  about  10  per  cent  that  of  the  channel 
below  Montevideo,  even  though  the  drainage  area  tribu- 
tary to  the  lake  is  20  per  cent  that  of  the  Minnesota 
River  at  Montevideo.  Further,  it  is  held  that  such 
reservoirs  should  be  relatively  larger  for  small  basins 
than  for  large  ones,  because  the  smaller  the  area  the 
larger  the  rainfall  and  run-off,  in  inches  depth  over  that 
area,  which  will  occur  with  given  frequency.  Mr. 
Meyer  explains  that  the  project  here  proposed  is  in 
accord  with  the  above  principle. 

Thus  the  New  Ulm  reservoir  has  a  capacity  of  5,500,- 
000,000  cu.ft.,  or  128,000,000  cu.ft.  per  square  mile,  and 
its  capacity  is  sufficient  to  store  the  equivalent  of  a 
sheet  of  water  0.55  in.  deep  over  the  tributary  drainage 
basin  between  New  Ulm  and  Montevideo.  The  Lac  qui 
Parle  reservoir,  with  a  capacity  of  9,000,000,000  cu.ft., 
or  180,000,000  cut.  ft.  per  square  mile,  can  store  a  sheet 
of  water  0.77  in.  deep  over  the  tributary  drainage  basin 
between  Montevideo  and  Big  Stone  Lake.  Finally,  the 
Big  Stone  Lake  reservoir,  with  a  capacity  of  4,000,000,- 
000  cu.ft.,  or  310,000,000  cu.ft.  per  square  mile,  can 
store  the  equivalent  of  a  sheet  of  water  1.33  in.  deep 
over  the  drainage  basin  which  is  tributary  to  it. 

In  regard  to  the  control  of  these  three  resei-voirs, 
within  the  limits  of  their  capacity  or  exclusive  of  spill- 
way discharge,  Mr.  Meyer  explains  that: 

In  the  operation  of  the  proposed  reservoirs,  within  the 
limit  of  their  capacity,  no  water  should  be  discharged  from 
any  one  of  them  until  it  is  full,  or  the  stage  in  the  reservoir 
next  below  it  is  falling,  indicating  that  the  inflow  is  less 
than  the  outflow.  In  general,  this  means  that  the  upper 
reservoirs  should  be  filled  first  and  emptied  last;  or  in  other 
words,  the  storing  of  water  should  continue  in  the  upper 
reservoirs  until  wasting  has  begun  in  the  reservoir  next 
below.  During  sudden  freshets  on  the  tributaries  between 
any  two  reservoirs  the  wasting  of  the  flood  waters  from 
the  reservoir  above  should  be  suspended  temporarily. 

Systematic  Maintenance  for  Fender  Logs 

Floating  fender  logs  are  used  in  the  Port  of  Los 
Angeles  to  prevent  the  abrasion  of  fender  piles  and 
to  distribute  the  shock  of  vessels  bumping  against 
them.  The  cost  of  maintaining  these  logs  has  been 
materially  reduced  by  following  a  systematic  program 
in  inspection  and  upkeep.  The  method  followed  is 
summarized  in  the  following:  Logs  selected  for  this 
purpose  are  preferably  of  cedar  or  occasionally  of 
Douglas  fir,  not  less  than  2  ft.  in  diameter  and  40 
to  60  ft.  long.  The  log  is  turned  in  a  lathe  at  the 
mill  so  as  to  give  a  smooth  surface  free  of  bark  and 
imperfections.  (The  saving  in  transportation  due  to 
reduced  weight  offsets  about  two-thirds  the  cost  of 
turning  the  logs.)  Holes  are  drilled  near  each  end 
large  enough  for  3-in.  pipes.  A  section  of  galvanized 
pipe  slightly  longer  than  the  diameter  of  the  log  i- 
placed  in  each  of  these  holes  and,  after  making  length- 
wise cuts  in  the  projecting  ends  of  the  pipe  with  :i 
hacksaw,  the  cut  sections  are  bent  back  and  driven  int^ 
the  log  80  as  to  hold  the  pipe  in  place.  Through  these 
pipes  are  threaded  the  galvanized  iron  chains  which 
attach  the  log  to  the  wharf  and  keep  it  right  side  up. 
The  latter  is  accomplished  by  weighting  the  lower 
ends  of  the  chains.  As  the  tide  range  is  8  to  9  ft. 
chains  of  13-ft.  length  are  used.  Before  going  into 
the  Water  the  log  is  thoroughly  oiled  with  linseed  oil 
or  a  vegetable  oil  substitute.  The  log  is  turned  over 
at  regular  intervals  so  that  sun  and  air  may  kill  the 
marine  growth  and  stop  borer  action  on  the  submerged 
parts. 


Santa  Ana  River  Made  to  Cut  New 
Outlet  to  the  Sea 

THE  development  of  harbor  facilities  by  Orange 
County  at  Newport  Bay  on  the  Southern  California 
coast  was  not  considered  practicable  until  further 
damage  by  the  Santa  Ana  River,  which  from  time  to 
time  has  deposited  large  amounts  of  silt  in  the  bay,  had 
been  prevented.  For  example,  in  a  4 '-month  period  a 
few  years  ago,  the  river  left  silt  in  the  harbor  estimated 
to  total  900,000  cu.yd.    Decision  was  therefore  made  to 
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divert  the  stream  directly  and  permanently  into  the 
ocean  at  a  point  about  5  miles  upstream  from  its: 
entrance  to  the  harbor,  at  a  point  where  the  natural 
channel  comes  close  to  the  shore  line.  An  interesting 
feature  of  the  work  was  that  it  was  planned  in  such  a 
way  that  only  about  3  per  cent  of  the  total  excavation 
required  was  made  artificially,  the  river  itself  being 
made  to  do  the  remainder.  This  not  only  greatly 
decreased  the  cost  of  the  work,  but  made  it  unnecessary 
to  find  means  of  disposal  for  the  excavated  material. 

In  order  to  provide  a  direct  outlet  to  the  sea  at  the 
desired  point,  it  was  necessary  to  cut  a  channel  through 
a  sandspit  about  700  ft.  wide,  whose  top  was  about  15  ft. 
above  low  water.  To  construct  a  channel  of  capacity 
adequate  to  provide  for  all  floods  that  might  be  expected 
was  estimated  to  require  the  removal  of  about  100,000 
cu.yd.  of  earth.     In  addition  to  this,  the  tracks  of  the 


|g»^j^^ 

m 

WM 

^?^ 

'  "^^ 

^P~~' 

~-^^B 

■JB 

.^■■^H. 

^'■--^■^'l 

^^H 

^H 

lug 

^yyJ 

. — ^ 

OUTLET  CUT  BY   FLOOD.      NEW  BKIDGE  PIER 
IN  FOREGROUND 

Southern  Pacific  and  Pacific  Electric  Railways,  which 
traverse  the  spit,  required  to  be  taken  over  the  new 
channel  and  raised  about  5  ft.  The'two  railways  entered 
into  a  joint  arrangement  whereby  a  single  bridge  sufficed 
for  both,  and  the  harbor  commission  paid  $20,000  toward 
the  railroad  reconstruction  required.     The  harbor  com- 
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mission  agree  to  maintain  the  channel  and  its  revetment, 
and  the  railroads  agree  to  build  and  maintain  the  bridge. 

The  first  step  in  the  diversion  of  the  river,  was  of 
course  the  provision  of  a  new  and  more  direct  outlet 
to  the  sea.  Some  time  before  the  flood  water  season 
fresnos  were  used  to  cut  a  ditch  through  the  sandspit 
at  the  point  where  the  new  outlet  for  the  river  was 
desired.  This  ditch  was  made  10  to  12  ft.  wide  at  the 
bottom,  with  side  slopes  as  steep  as  the  material  would 
stand,  and  was  excavated  to  a  level  of  about  4  ft.  above 
mean  low  tide  (as  low  as  mules  could  work  on  account  of 
ground  water) ,  except  for  a  barrier  at  the  ocean  end  of 
the  ditch  just  high  enough  to  exclude  tide  waters.  A 
total  excavation  made  in  this  way  amounted  to  about 
3,000  cu.yd.  Any  considerably  greater  amount  of 
e.xcavation  would  have  made  it  necessary  to  find  some 
means  of  disposing  of  the  material.  It  was  impossible 
to  complete  the  inshore  end  of  the  ditch  as  the  Southern 
Pacific  Railroad  (also  used  jointly  as  a  shoo-fly  by  the 
Pacific  Electric  Railroad),  was  still  in  operation  on  the 
old  tracks  across  the  new  channel. 

The  second  step  in  the  diversion  of  the  river,  was  the 
construction  of  an  earth  fill   dam   in  an  advantageous 


To  prevent  the  closing  up  of  the  ocean  end  of  this 
new  river  outlet,  and  to  prevent  its  being  moved  along 
the  shore  line  by  wave  action,  rock  jetties  were  built  on 
both  sides  of  the  point  where  the  stream  now  enters  the 
ocean.  The  east  and  west  jetties  extend  about  370  ft. 
and  670  ft.  from  the  shore  line  respectively,  and  are  500 
ft.  apart.  The  direction  of  these  jetties  and  their 
length,  were  determined  from  a  careful  study  of  local 
conditions.  The  jetties  extend  oceanward  to  a  rock 
ledge  at  a  depth  of  approximately  12  ft.  below  mean 
low  water  at  their  ends,  and  have  a  uniform  elevation  of 
10  ft.  above  mean  low  water,  with  a  top  width  of  10  ft. 
These  jetties  were  built  up  as  rubble  rock  mounds., 
being  built  of  large  and  small  rip-rap  and  spalls  in  such 
proportions  as  to  afford  the  maximum  density  with  an 
armoring  of  large  blocks  of  6  to  8  tons  on  the  outside. 
The  rock  of  these  jetties  was  extended  northward  to 
form  a  revetment  of  the  banks  of  the  channel,  this 
revetment  being  carried  down  to  approximately  low  tide 
level,  in  a  trench  previously  excavated  for  the  same. 

In  commenting  on  the  capacity  of  the  new  outlet  the 
engineer  in  charge  states:  "The  present  channel  is 
realized  to  be  inadequate  to  handle  a  major  flood  with- 
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location  between  the  new  river  mouth  and  the  bay  where 
a  high  bluflf  near  the  channel  made  only  a  short  dam 
necessary.  Though  this  dam  will  be  a  permanent 
structure,  it  will  have  only  slack  water  against  it,  and 
is  only  about  300  ft.  long  with  a  height  of  14  ft.  where 
it  crosses  the  deepest  part  of  the  channel.  It  was  easily 
consructed  at  low  cost  with  material  scraped  into  place 
from  the  hillside  nearby. 

When  the  run-off"  from  the  first  storm  of  the  season 
came,  the  new  bridge  had  not  been  completed,  and  the 
old  Southern  Pacific  tracks  across  the  new  channel  (on 
solid  fill)  were  still  in  use.  There  was  therefore,  no 
available  outlet,  and  the  water  pounding  up  against  the 
dam  and  the  railroad  embankment,  rose  rapidly  until 
within  about  5  ft.  of  the  top  of  the  dam.  The  railroad 
hurriedly  constructed  a  3  x  5  ft.  culvert  under  their 
track,  from  the  river  into  the  new  channel  above  men- 
tioned. As  the  storm  had  ceased,  this  culvert  proved 
adequate  to  prevent  further  rise  of  the  impounded  water, 
and  gradually  drained  off  the  accumulation. 

The  flood  waters  discharging  through  this  culvert 
under  a  head  of  about  2  ft.  rapidly  cut  the  channel  to 
the  required  depth  and  width,  and  carried  into  the  ocean 
all  material  which  caved  into  the  flood  waters,  as  the 
cross-section  of  the  channel  was  rapidly  enlarged  by  the 
stream.  As  finally  excavated  by  the  flood,  the  channel 
now  has  an  average  bottom  with  of  about  50  ft.  The 
-■hannel  is  about  600  ft.  long  from  mean  low  tide  level 
at  the  ocean  end  to  the  river  bank  on  the  land  side  of 
thj  sandspit. 


out  enlargement  but  the  results  already  secured  with 
a  moderate  run-off,  have  shown  that  when  such  a  major 
flood  occurs,  it  will  not  only  take  the  course  desired,  but 
that  it  will  complete  the  excavation  between  the  levees." 
The  work  has  been  designed  and  carried  out  under 
the  direction  of  Leeds  and  Barnard,  consulting  engi- 
neers, Los  Angeles. 


Illinois  Commerce  Commission  Act 

The  Illinois  act  of  1921  creating  the  Illinois  Com 
merce  Commission  is  now  in  force  and  supersedes  thi 
former  Public  Utilities  Act.  One  of  the  most  importan 
changes  eff'ected  by  the  new  law  is  the  so-called  "honii 
rule"  provision,  under  which'  the  voters  of  a  municipal 
ity  may,  by  a  majority  vote,  remove  their  local  utilitie 
from  state  control  to  the  control  of  the  city  council  o 
commission,  subject  to  appeal  from  local  decisions  t 
the  Illinois  Commerce  Commission.  Any  appeal  fron 
the  orders  of  the  commission  shall  be  taken  ti 
the  circuit  court  of  the  county  in  which  the  prin 
cipal  oflSces  of  the  utility  are  located.  The  old  lav 
provided  that  appeals  should  be  taken  to  the  circuit  cour 
of  Sangamon  County,  in  which  the  capital  city — Spring 
field — is  located.  The  new  law  increases  the  number  o 
commissioners  from  five  to  seven  besides  providing  fo 
eight  assistant  commissioners.  The  now  law  specificall' 
exempts  from  civil  service  all  employees  except  stenog 
raphers,  and  gives  the  governor  power  to  appoint  mem 
bers  of  the  engineering,  accounting  and  rate  staffs  o 
the  commission. 
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Building  Column  Fire  Resistance 
Shown  by  Test— II 

By  R.  E.  Wilson 

Engineer,  Associated  Factory  Mutual  Fin:   InsuT-ance  Co., 
Boston,  Mass. 

Conclusion  of  article  pp.  106-UO,  of  i.s«»c  July  21,  1921 

3.  Limestone  or  Limestone  Gravel.  Concrete  in  which 
these  material!?  are  used  for  coarse  aggregate  gives  by 
far  the  best  results.  No  spalling  and  very  little  crack- 
ing occurred  during  the  tests.  All  of  the  4-in.  lime- 
stone protections  withstood  the  8-hr.  test  and  while  still 
e.\posed  to  fire  sustained  ultimate  loads  of  about  three 
times  the  working  load.  To  obtain  the  full  value  of  this 
kind  of  protection  the  material  should  be  clean  and 
should  not  contain  more  than  5  to  10  per  cent  of  clayey 
impurities  nor  more  than  10  per  cent  of  free  silica. 

(Tests  subsequently  conducted  at  the  Pittsburgh  Labo- 
ratories of  the  Bureau  of  Standards  indicate  that  the 
fire-resistive  properties  of  coverings  made  of  siliceous 
gravel  concrete  can  be  appreciably  increased  by  placing 
a  reinforcement  of  expanded  metal  lath  in  the  concrete. 
This  procedure  may  sometimes  be  necessary  where  it  is 
impracticable  to  use  other  kinds  of  aggregates.) 

The  sand  used  with  the  various  coarse  aggregates  is 
of  minor  importance  provided  it  meets  the  requirements 
of  a  good  concrete  sand,  but,  for  best  results  the  use  of 
highly  siliceous  sands  should  be  avoided  in  combination 
with  limestone  or  limestone  gravel. 

The  proportions  of  the  concrete  mixture  appeared  to 
affect  the  fire  resistance  to  some  extent  where  full  pro- 
tections were  employed  and  for  this  reason  a  mixture 
not  leaner  than  1 :6  is  recommended. 

The  tests  indicated  no  appreciable  advantage  in  shape 
of  covering,  whether  round  or  square.  This  fact  is 
interesting  because  it  has  been  somewhat  commonly 
believed  that  the  round  covering  is  preferable  due  to 
corner  cracking  of  the  square  coverings.  Although 
this  cracking  occurred  in  the  tests  it  did  not  apparently 
affect  the  results  to  any  extent  and  where  concrete  sub- 
ject to  severe  cracking  and  spalling  was  used  no  appar- 
ent retardation  of  this  action  was  observed  with  the 
round  covering. 

Wire  ties  are  recommended  with  all  types  of  concrete 
protection  and  were  found  to  be  especially  desirable 
where  the  concrete  is  subject  to  cracking  and  spalling  as 
in  the  case  of  siliceous  and  sandstone  aggregates.  They 
are  also  needed  to  hold  in  place  portions  of  concrete 
damaged  by  fire  when  subsequently  subjected  to  the 
action  of  hose  streams  as  was  demonstrated  in  the  fire 
and  water  tests. 

A  single  covering  of  metal  lath  and  plaster  at  least 
1  in.  thick  may  be  used  on  steel  columns  to  obtain  a 
degree  of  fire  resistance  somewhat  greater  than  that  of 
unprotected  tim.ber  or  cast-iron  columns,  and  two  cover- 
ings, each  at  least  I  in.  thick,  were  found  to  double  the 
amount  of  resistance.  This  material,  while  having  no 
load-carrying  capacity,  preserves  its  integrity  very  well 
under  the  action  of  both  fire  and  hose  streams.  The 
mixture  proportion  u.sed  in  the  tests  (l:i'  :2^  cement, 
hydrated  lime,  sand)  is  recommended,  and  though  the 
details  of  application  are  unimportant  the  thickness  of 
covering  appreciably  affected  the  results.  For  this 
reason  the  heaviest  layer  thicknesses  which  it  is  prac- 
ticable to  apply  should  be  used.  The  effect  of  the  air 
space  between  coverings,  while  not  fully  determined,  is 
not  believed  to  be  of  any  appreciable  value. 

Ti7«    Coverings  —  The    amount    of    fire     resistance 


afforded  by  single-layer  coverings  of  2-in.,  3-in.,  or  4- 
in.  hollow  clay  tile  was  found  to  be  comparatively  small, 
and  even  with  medium  hard  semi-fire  clay  tile  (which 
was  the  best  kind  employed  in  the  tests)  it  is  equivalent 
to  only  that  of  a  single  layer  of  metal  lath  and  plaster. 
If  it  is  desired  to  use  tile  and  a  greater  amount  of  fire 
resistance  is  necessary,  the  tests  showed  that  this  can 
be  obtained  by  placing  concrete  filling  in  the  spaces 
between  the  column  and  tile  after  the  tile  is  set.  The 
use  of  tile  without  this  filling  is  not  recommended 
except  in  case  of  medium  hard  semi-fire  clay,  since  with 
the  other  kinds  of  tile  tested  the  cracking  and  spalling 
under  fire  allows  the  heat  to  reach  the  steel  and  the 
application  of  hose  streams  carries  away  large  portions 
of  the  impaired  covering.  When  concrete  filling  is  used 
the  column  so  filled  is  essentially  a  partly  or  fully  pro- 
tected column  with  an  additional  protection  of  tile.  The 
concrete  not  only  serves  as  a  protection  but  also  aids 
in  holding  the  tile  in  place  by  adhesion  and  for  this 
reason  should  always  be  placed  after  the  tile  is  set. 

Fire-Clay  Resistance 

Semi-fire  clay  of  medium  hardness  has  the  best  fire 
resistive  properties,  developing  little  cracking  and  spall- 
ing under  fire.  Hard-burned  semi-fire  clay,  surface  clay 
and  shale  follow  in  the  order  named,  the  latter  cracking 
severely  with  spalling  of  outer  shells  early  in  the  tests. 
The  overall  thickness  of  the  tile  appeared  to  have  no 
appreciable  influence  on  the  results,  and  the  mechanical 
strength  was  of  no  importance.  This  latter  fact  is  of 
particular  interest  since  some  specifications  based  on 
mechanical  strength  would  rule  out  tile  of  the  better 
fire-resistive  properties. 

As  a  result  of  comparable  tests,  the  use  of  metal  ties 
in  the  horizontal  joints  is  recommended  as  better  than 
use  of  outside  wire  ties,  and  with  tile  subject  to  severe 
cracking  and  spalling  the  former  method  adds  appre- 
ciably to  the  period  of  fire  resistance.  Outside  plaster- 
ing is  not  believed  to  be  of  much  value,  though  this 
point  was  not  determined  for  plastering  which  had 
aged  over  six  weeks. 

Brick  and  Gypsnm — A  covering  of  common  clay  brick 
laid  flat  with  brick  filling  to  give  a  nominal  protection 
of  4  in.  in  thickness  was  found  to  afford  a  fire  resistance 
equivalent  to  2  in.  of  concrete  with  aggregates  of  trap, 
granite,  sandstone  or  hard-coal  cinders.  The  brick 
remained  in  place  throughout  the  test  though  fluxing 
after  A\  hr.  Brick  laid  on  end  and  edge  to  give  a  2-in. 
protection  afforded  only  about  one-quarter  as  great  pro- 
tection as  brick  laid  flat,  the  large  decrease  being  due 
to  the  instability  of  the  units. 

Solid  g>'psum  block  with  gypsum  fiUipg  and  metal 
ties  in  the  horizontal  joints  makes  a  very  satisfactoiy 
covering  material,  the  2-in.  blocks  giving  fire  resistance 
periods  equal  to  those  obtained  with  the  better  kinds 
of  tile  with  concrete  filling  and  the  4-in.  equivalent  to 
a  3-in.  protection  of  concrete  made  with  trap,  granite, 
.sandstone  or  cinder  aggregates.  Failure  is  due  to 
checking,  shrinkage  and  disintegration  of  the  blocks 
under  fire  with  consequent  loss  of  stability  of  the  blocks, 
and  not  to  normal  heat  transmission  through  the  cover- 
ing. In  the  latter  respect  gypsum  showed  itself  to  be 
by  far  the  best  insulating  material.  Its  action  under  the 
application  of  hose  streams  in  the  fire  and  water  tests 
was  quite  satisfactory,  the  strength  of  the  blocks  being 
well  retained  below  the  region  of  calcining. 

Caxt-Iron  Coluwns — Unprotected  cast-iron  columns 
offer  about  twice  as  much  resistance  to  fire  as  unpro- 
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tected  structui-al  steel  columns  and  nearly  as  much  as 
timber  columns.  No  variation  is  caused  by  end  re- 
straint. The  application  of  hose  streams  to  heated 
columns,  although  inducing  large  permanent  deflections, 
does  not  cause  the  columns  to  lose  their  load-carrying 
ability.  Filling  the  interior  with  concrete  increases  the 
resistance  offered  to  an  amount  approximately  equal  to 
that  of  timber  columns.  Protections  of  metal  lath  and 
plaster,  concrete  or  hollow  clay  tile  increase  the  fire 
resistance  very  materially,  the  action  of  the  various 
coverings  being  similar  to  that  with  steel  columns. 

Lally  Columns — The  plain  Lally  column  (concrete- 
filled  steel  pipe)  was  found  to  offer  approximately  the 
same  amount  of  fire  resistance  a.*^  a  cast-iron  column. 
The  reinforced  Lally  column  has  nearly  twice  this 
amount  of  resistance. 

Timber  and  Concrete 

Timber  Cohimns — Timber  columns  with  cast-iron  cap 
and  pintle  or  steel-plate  cap  bearings  have  fire  resist- 
ance periods  of  2i  to  3  times  that  of  unprotected  struc- 
tural steel  and  slightly  greater  than  that  of  unprotected 
cast-iron  columns.  The  full  fire  resistance  of  the  col- 
umn itself  is  not  developed  with  either  type  of  cap, 
failure  being  due  in  every  case  to  excessive  heating  of 
the  wood  at  the  upper  bearing  under  the  metal  cap  with 
resultant  crushing  and  brooming  of  the  fibers  and  ulti- 
mate cracking  or  slipping  of  the  caps.  This  indicates 
that  with  a  column  cap  of  a  material  that  will  sufficiently 
protect  the  bearing  surface,  a  timber  column  will  with- 
stand considerably  longer  fire  exposure  before  failure 
and  periods  from  two  to  three  times  as  great  could  be 
expected.  It  is  understood  that  fire  tests  being  made 
by  the  National  Lumber  Manufacturers  Association 
with  a  newly  devised  cap  confirm  this  deduction. 

Protections  of  a  iS-in.  layer  of  gypsum  wall  board  and 
of  a  single  1-in.  covering  of  cement  plaster  on  metal 
lath  which  also  covered  the  cap  increased  the  fire- 
resistance  periods  from  about  50  to  200  per  cent 
respectively.  In  applying  such  coverings,  however,  con- 
sideration should  be  given  to  the  danger  from  dry  rot, 
and  steps  taken  to  prevent  possibility  of  deterioration 
of  the  timber  from  this  source. 

Reinforced-Concrefe  Columns  —  The  reinforced-con- 
crete  columns  tested  included  both  square  and  round 
vertically  reinforced  and  round  hooped  reinforced  types 
with  steel  covered  by  2-in.  integral  protection.  The 
concrete  mixture  was  1 :6  with  coarse  aggregates  of 
both  trap  rock  and  of  limestone,  and  definite  conclusions 
are  made  for  these  two  materials  only.  The  action  of 
the  concrete  was  quite  similar  to  that  of  the  same 
kinds  of  concrete  as  used  for  protectioils  of  sted 
columns,  no  spalling  and  but  a  very  few  fine  cracks 
developing  throughout  the  tests. 

The  fire  resistance  offered  by  the  columns  varies  with 
the  kind  of  aggregate  used  and  is  equivalent  to  that 
of  the  4-in.  concrete  protections  of  similar  aggregates 
on  steel  columns.  The  limestone  has  been  given  the  full 
8-hr.  rating,  as  rein  forced-concrete  columns  of  this 
aggregate  withstood  the  8-hr.  fire  teat  and  immediately 
sustained  loads  of  two  to  three  times  the  working  load. 
In  no  case  was  there  any  apparent  effect  due  to  form 
of  reinforcement  or  shape  of  column  and  neither  the 
square  nor  round  eolumns  showed  appreciable  cracking. 
In  the  fire-and-water  test  series  concrete  columns  with 
siliceous  gravel  aggregate  were  included,  and  its  action 


was  similar  to  that  observed  in  other  tests  of  this 
material.  Considerable  crushing,  cracking  and  spalling 
occurred  with  both  squai-e  and  round  coverings  of  this 
material,  and  in  one  case  the  spiral  hooping  was  exposed 
before  the  end  of  one  hour. 

Conclusion 

In  conclusion  it  may  reasonably  be  stated  that  the 
test  conditions  are  believed  to  have  conformed  quite 
generally  with  those  which  are  obtained  in  good  build- 
ing practice.  It  is  appreciated  that  the  number  of  tests 
in  certain  groups  was  not  suflicient  to  obtain  the  full 
range  of  variation.  It  is  believed,  however,  that  the 
reductions  made  in  assigning  fire  resistance  periods  are 
suflicient  to  allow  for  all  differences  which  may  occur  if 
reasonable  care  is  taken  to  suitably  identify  materials 
and  classify  them  in  the  proper  groups  and  also  to  obtain 
a  good  grade  of  workmanship.  The  loading  and  bearing 
conditions  obtained  are  considered  as  severe  as  those 
found  in  usual  practice  except  that  in  some  cases  it 
may  not  be  possible  to  duplicate  the  full  bearing  con- 
ditions of  the  concrete  coverings.  This  advantage  is, 
however,  slight,  as  concrete  will  develop  bond  in  a  com- 
paratively short  length  and  whatever  difference  may 
occur  is  discounted  by  the  reductions  applied  in  assign- 
ing periods.  In  placing  all  coverings,  however,  they 
should  be  applied  so  as  to  obtain  as  full  and  continuous 
bearings  as  possible. 

The  fire  exposure  as  determined  by  the  standard  time- 
temperature  control  curve  which  was  employed  is  con- 
sidered to  be  fully  equal  to,  and  probably  greater  than, 
that  to  which  the  building  columns  would  be  subjected 
in  practice  except  where  large  quantities  of  highly  com- 
bustible material  are  involved.  The  exposure  was  of 
high  intensity  and  continuous  throughout  the  test,  a 
condition  which  would  seldom  be  duplicated  or  exceeded 
even  under  most  conflagration  conditions. 

With  proper  attention  to  the  various  features  which 
have  been  noted  above,  it  is  believed  that  columns  and 
coverings  of  the  various  types  tested  will  be  able  to 
safely  support  their  designed  working  loads  throughout 
building  fires  of  durations  corresponding  to  their  rated 
fire  resistance  periods  and  in  the  great  majority  of 
cases  the  columns  so  exposed  will  not  have  been  per- 
manently injured. 

Fish  Sales  a  Byproduct  of  a  Drydock 

According  to  the  "Panama  Canal  Record"  the  largo 
dry  dock  at  Balboa  has  an  unexpected  profit  in  the  way 
of  fish.  When  the  gates  of  the  dock  are  opened  for 
the  docking  of  a  vessel  a  number  of  fish  usually  swim 
in;  and  when  the  dock  is  pumped  out  they  are  left 
stranded  on  the  floor,  as  only  small  ones  can  go  through 
the  grating  over  the  pump  intakes.  Those  which  are 
edible  are  usually  gathered  by  the  men  at  the  dock,  and 
the  inedible  ones  are  thrown  out.  During  a  recent  dock- 
ing a  school  of  fish  swam  in.  When  the  dock  was 
unwatered  the  floor  was  covered  with  them.  In  addition 
to  those  which  the  men  took,  and  some  650  lb.  taken  by 
the  Commissary  Division,  between  2  and  3  tons  were 
dumped  over  the  gates  into  the  open  sea.  They  were 
scooped  into  large  buckets  which  were  swung  up  and 
over  the  gates  by  a  crane  operating  from  the  side  wall 
of  the  (lock.  Most  of  them  recovered  and  swam  away. 
The  Commissary  Division  realized  490  lb.  of  cleaned  fish, 
which  were  sold  as  second-grade  stock  at  lie.  a  pound. 
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Abstract  of  papei-  presnitrd  tf>  Annn*tl  Mrt  thiq  of  Anif^rican 
Socirty  for  Testing  Materials,  Asbnry  Park.  S.  ./..  June  22.  1321. 
The  exact  title  of  the  original  paper  is  as  given  in.  the  subtitle 
abore. 

THE  following  paragraphs  are  given  to  show  the  purport 
of  the  paper,  to  indicate  something  of  ttie  methods  of 
the  tests  and  of  the  analysis,  and  to  outline  principles 
affecting  the  relation  of  the  ingredients  to  the  strength  and 
density  of  the  concrete. 

1.  For  a  given  amount  of  cement  per  unit  of  volun  of 
concrete  in  place  (the  quality  of  the  cement  and  the  quality 
and  nature  of  the  aggregate  remaining  the  same,  but  the 
gradation  of  the  aggregate  varying),  the  greater  strengt^i 
is  found  in  a  concrete  that  has  the  smaller  amount  of  voids 
and  a  lesser  strength  in  one  having  the  larger  amount  of 
voids  (the  voids  being  taken  as  the  space  occupied  by  the 
water  and  air).  A  definite  relation  exists  between  the 
amount  of  the  voids  and  the  strength  of  the  concrete.  The 
percentage  of  voids  may,  therefore,  be  taken  as  an  inde.x  of 
the  strength  of  the  concrete. 

2.  For  different  amounts  of  cement  and  different  grada- 


voids  in  a  resuhing  concrete  may  be  calculated  and  the 
coiTesponding  cement-voids  ratio  or  cement-space  ratio  may 
be  used  as  an  inde.x  of  the  strength  of  the  concrete. 

6.  By  determining  the  voids  in  mortars  made  with  a  given 
fine  aggregate  but  with  varying  proportions  of  cement,  a 
characteristic  mortar  voids  curve  giving  the  relation  be- 
tween the  mortar  voids  and  the  ratio  of  fine  aggregate  to 
cement  may  be  made  up  for  any  given  fine  aggregate,  and 
information  will  then  be  available  on  which  to  base  calcula- 
tions for  voids  and  strength  of  concrete  made  with  definite 
proportions  of  cement,  fine  aggregate,  coarse  aggregate, 
and  water. 

7.  By  determining  the  voids  in  various  mortar  mixes 
made  with  different  fine  aggregates  of  the  same  character 
and  thus  obtaining  characteristic  mortar  voids  curves  of 
the  given  fine  aggregate,  comparisons  may  be  made  of  the 
relative  densities  and  probable  resulting  strengths  of  con- 
cretes made  up  with  these  mortars  and  with  assumed 
volumes  of  coarse  aggregate. 

8.  Knowing  the  characteristic  mortar  curve  of  a  fine  aggre- 
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tions  of  the  aggregate  (the  quality  of  the  cement  and  the 
quality  and  nature  of  the  aggregate  remaining  the  same), 
the  strength  of  the  concrete  varies  with  the  ratio  of  the 
amount  of  cement  used  in  a  unit  of  volume  of  concrete  to 
the  voids  in  this  volume  (or  the  reciprocal  of  this  ratio 
may  be  used),  and  the  strength  may  be  taken  to  be  a  function 
of  this  cement-voids  ratio.  A  relation  which  is  found  to  be 
still  better  is  that  between  the  strength  and  the  ratio  found 
by  dividing  the  absolute  volume  of  the  cement  by  the  su.n 
of  the  voids  in  the  concrete  and  the  absolute  volume  of  the 
cement,  which  may  be  termed  the  cement-space  ratio. 

3.  If  the  amount  of  mixing  water  be  varied  in  such  a  way 
as  to  change  the  bulk  of  the  concrete,  the  strength  will 
still  be  a  function  of  the  cement-voids  ratio  of  the  resulting 
concrete. 

4.  For  the  usual  concrete  mixtures  the  bulk  of  the  coarse 
aggregate  is  less  than  the  bulk  of  the  concrete,  or,  in  other 
words,  the  bulk  of  the  mortar  in  a  given  volume  of  concrete 
is  greater  than  the  voids  in  the  coarse  aggregate  alone  (us- 
ing the  term  mortar  to  include  the  cement,  fine  aggregate, 
and  water).  For  such  mixtures  the  voids  in  the  concrete 
may  then  be  considered  to  be  made  up  of  the  water  and 
air  voids  in  the  mortar.  The  density  of  the  mortar  for  the 
consistency  used  in  the  concrete  is,  therefore,  an  important 
factor  in  determining  the  strength  of  the  concrete. 

5.  If  the  amount  of  the  water  and  air  voids  in  the  mix 
of  mortar  to  be  used  in  making  the  concrete  is  known,  the 


gate,  (the  general  nature  and  quality  of  the  aggregate 
otherwise  being  known),  the  proportions  of  the  mix  required 
to  give  a  specified  strength  (including  the  amount  of  cement, 
fine  aggregate  and  coarse  aggregate)  may  be  calculated, 
with  a  fair  degree  of  accuracy. 

0.  The  foregoing  principles  and  methods  are  most  readily 
applied  by  the  use  of  the  absolute  volumes  of  the  cement, 
fine  aggregate,  and  coarse  aggregate;  but  if  the  voids  in  the 
fine  aggregate  and  in  the  coarse  aggregate  in  a  dry  state 
or  in  the  condition  obtaining  on  the  work  are  known,  or  the 
relation  between  the  weights  of  the  aggregate  by  bulk  and 
by  solid  volume,  the  bulk  of  the  fine  aggregate  and  of  the 
coarse  aggregate  required  to  make  a  unit  of  volume  of  con- 
crete may  be  readily  determined  from  the  absolute  volumes 
given  by  the  calculations  already  referred  to. 

10.  If  the  mixture  is  such  that  the  voids  in  the  aggregate 
are  not  fully  filled  by  the  mortar,  the  mortar  voids  will  not 
be  the  measure  of  the  voids  in  the  concrete;  but  if  the  voids 
in  the  concrete  are  known,  the  ratio  of  the  cement  to  the 
voids  in  the  concrete  will  still  be  an  indication  of  the  strength 
of  the  concrete,  except  in  the  more  extreme  cases. 

11.  The  amount  of  voids  in  a  specified  mix  of  mortar  may 
be  used  to  determine  the  acceptability  of  a  given  fine  aggre- 
gate. 

12.  The  method  may  be  used  to  design  the  mix  of  the  con- 
crete whatever  the  amount  of  cement  used  and  whatever 
the  ratio  of  coarse  aggregate  to  fine  aggregate,  though  when 
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the  mortar  does  not  fill  the  voids  in  the  coarse  aggregate 
this  feature  must  have  consideration. 

13.  In  making  the  mortar  test  of  a  fine  aggregate,  the 
voids  should  be  determined  for  ii  creasing  amounts  of  i;iix- 
ing  water.  The  amount  of  water  that  gives  the  minimum 
volume  of  the  mortar  (greatest  density  and  least  voids) 
may  be  termed  the  basic  water  content.  The  characteristic 
mortar  voids  curve  made  up  from  values  of  the  voids  for 
minimum  volume  of  mortar  may  be  termed  the  basic  char- 
acteristic mortar  voids  curve.  The  basic  water  content 
permits  a  very  good  consolidation  of  the  particles  of  the 
mass  when  put  into  the  mold;  more  water  swells  the  mix- 
ture, as  it  also  adds  to  the  mobility  of  the  mixture.  For 
other  water  contents,  giving  the  wetter  consistencies,  such 
as  for  example  a  1.20  basic  water  content,  characteristic 
mortar  voids  curves  may  be  made  up  from  the  voids  obtained 
with  the  specified  water  content  ratios  in  the  tests  already 
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is  included.  The  same  proportion  of  cement  by  loose  volume 
was  used  in  all  the  specimens — one  part  of  cement  to  5  parts 
of  mixed  aggregate.  Due  to  differences  in  the  bulking  of 
the  mixture  the  amount  of  the  cement  in  the  resulting  con- 
crete varies  somewhat  (a  result  which  is  always  present  in 
concretes  proportioned  by  loose  volume),  ranging  from  say 
0.17  cu.ft.  of  cement  by  bulk  per  cubic  foot  of  concrete  for 
the  finer  mixtures  of  each  maximum  size  of  aggregate  to 
0.21  cu.ft.  per  cubic  foot  for  the  coarse  mixtures  of  each 
size,  or  in  terms  of  the  absolute  volume  of  the  cement  from 
0.08  to  0.10  cu.ft.  of  cement  per  cubic  foot  of  concrete.  The 
concrete  was  all  of  a  normal  consistency,  giving  0  to  5  in. 
of  slump  for  all  the  mixtures  for  which  the  slump  test  was 
found  applicatile  and  the  same  apparent  degree  of  wetness 
for  the  very  coarse  mixtures.  The  results  of  all  the  very 
coarse  mixtures  are  included  in  the  points  in  Fig.  1 — those 
in  which  the  mortar  part  of  the  mixture  does  not  fill  the 
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made.  If  a  larger  amount  of  water  than  the  basic  water 
content  is  to  be  used  in  the  concrete,  the  characteristic 
curve  for  that  proportionate  water  content  should  be  used 
in  the  calculations.  Generally,  for  the  consistencies  used  in 
concrete  work,  the  water  content  will  range  from  1.10  to 
1.40  times  the  basic  water  content. 

The  foregoing  principles  have  reference  principally  to  the 
effect  of  gradation  of  particles  and  of  the  space  in  the 
concrete  between  particles  upon  the  compressive  strength 
of  the  concrete.  Neither  the  structural  strength  of  the 
aggregate  nor  the  quality  of  surface  which  promotes  adhe- 
sion (for  which  the  word  adhesibility  may  be  coined)  is 
taken  into  account;  these  may  need  separate  consideration. 
The  relations  between  strength  of  concrete  and  the  amount 
of  cement  and  voids  in  the  concrete  are  of  course  subject 
to  the  variations  inherent  in  fabricated  materials.  Their 
applicability  is  also  affected  by  th(  errors  of  measurement 
involved  in  the  processes  of  the  tests. 

Voids  and  Compressive  Strength  of  Concrete 

In  Fig.  1  are  plotted  the  results  of  tests  made  at  the 
University  of  Illinois  in  1919  the  ordinates  represent  com- 
pressive strength  at  28  days  and  the  abscissas  voids  in  the 
concrete.  In  these  tests  including  what  would  be  termed 
mortar  mixtures  ten  groups  of  aggregates  were  used.  The 
range  in  size  of  particle  for  the  several  groups  by  sieve 
sizes  was  0 — No.  48,  0— No.  28,  etc.,  to  0  -1,  0— U  and  0—2 
in.  In  all  cases  there  was  a  regular  gradation  from  fine  to 
:oarsc  according  to  an  adopted  ';auation,  but  each  group 
included  eight  or  ten  gradations.  At  one  end  of  a  group 
the  fine  particles  predominated,  at  the  other  end  the  excess 
of  coarse  particles  gave  a  "coarse  mix."  The  series  included, 
(n  all,  88  of  these  regularly  graded  aggregates.  In  addition 
to  these,  12  irregularly  graded  mixtures  of  fine  and  coarse 
aggregate  were  used.  A  single  mixture  with  0  —No.  100  sand 
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FIG.  5.     CHAR.\CTERISTIC  MORT.\R  VOIDS  CURVES  AT 
BASIC  ■VV.^TER  CONTENT 

voids  in  the  coarse  aggregate  and  which  are  of  less  strength 
than  the  mixtures  producing  maximum  density.  A  plotted 
point  represents  the  average  of  three  or  four  test  specimens. 
It  is  to  be  noted  that  for  a  1:5  concrete  having  0.10  voids, 
the  strength  at  28  days  was  4,000  lb.  per  square  inch,  for 
0.35  voids  the  strength  was  only  500  lb.  per  square  inch. 

In  Fig.  2  the  same  tests  have  been  plotted  in  terms  of 
the  ratio  of  the  voids  in  the  concrete  to  the  absolute  volume 
of  the  cement  used  in  a  unit  of  volume  of  concrete.  The 
points  are  seen  to  be  more  compactly  placed.  In  Fig.  3  the 
same  tests  have  been  plotted  in  terms  of  the  ratio  of  the 
absolute  volume  of  the  cement,  c,  in  a  unit  of  volume  of 
concrete  to  the  space  around  and  about  the  particles  of  the 
aggregate  (sum  of  the  voids  and  the  absolute  volume  of 
the  cement,  r  -|-  c).  This  ratio  gives  the  proportoin  of  the 
space  around  and  about  the  particles  of  the  aggregate  that 
is  occupied  by  the  cement  and  through  which  it  is  expected 
to  act  or  be  effective,  and  represents  in  a  way  the  dilution  of 
the  cementing  material. 

Voids  in  Mortars 

Tests  of  mortars  show  that,  for  any  given  proportion  of 
cement  to  fine  aggregate,  the  voids  in  the  mortar  vary  with 
changes  in  the  volume  of  mixing  water  used.  The  value  of  | 
the  voids  and  their  change  with  additions  of  water  will  de- 
pend upon  the  gradation  of  the  fine  aggregate,  each  aggre- 
gate having  its  own  individuality.  Fig.  4  shows  the  voids 
in  mortars  made  with  four  typical  sands — very  fine,  medium 
and  very  coarse — for  a  ratio  of  fine  aggregate  to  cement 
by  absolute  volumes,  a  c,  equal  to  2.  The  water  content  is 
given  in  terms  of  the  volume  of  the  mortar;  for  example, 
0.25  cu.ft.  of  water  per  cubic  foot  of  mortar.  For  each  of 
these  sands,  with  additions  of  water  the  voids  decrease  to  a 
minimum  and  then  increase.  The  point  of  minimum  voids 
(minimum  volume  of  mortar)   is  definite  and  readily  fixed; 
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it  is  here  termed  the  point  of  basic  ir.ortnr  voids,  and  the 
amount  of  water  used  per  unit  of  volume  of  mortar  is 
termed  the  basic  water  content.  The  water  content  in 
wetter  mixes  may  be  expressed  in  terms  of  the  basic  water 
content;  a  1.30  basic  water  content  would  mean  that  the 
amount  of  water  used  per  unit  of  volumo  of  the  resulting 
mortar  is  1.30  times  that  water  content  per  unit  of  volume 
of  mortar  which  gives  the  minimum  volume  of  mortar — 
the  swelling  of  the  mortar  thi-ough  the  addition  of  water 
thus  being  taken  account  of.  It  will  be  noted  in  Fig.  4  that 
fine  sand  gives  higher  mortar  voids  than  coarse  and  that 
the  basic  water  content  also  differs.  Mortars  at  basic  water 
content  are  fairly  near  to  what  is  usually  considered  normal 
consistency,  or  a  little  dryer. 

By  making  the  mortar-voids  test  for  several  mixes  (sev- 
eral values  of  a!c  enough  points  may  be  determined  to  give 
the  relation  between  voids  in  mortar  and  values  of  ale  for 
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curves  in  Fig.  7  bring  out  the  variation  in  water  content 
for  different  mixes  and  different  sands. 

Knowing  the  void  properties  of  the  mortar  the  applica- 
tion to  the  concrete  mixture  may  be  made  by  analytical  con- 
siderations.    The  following  notation  will  be  used: 

a     =   absolute  volume  of  fine  aggregate  in  a  unit  of  vol- 
ume of  freshly  placed  concrete; 
6    =   absolute  volume  of  coarse  aggregate   in  a  unit  of 

volume  of  freshly  placed  concrete; 
c      =  absolute  volume  of  cement  in  a  unit  of  volume  of 

freshly  placed  concrete; 
d     =  density  or  solidity  ratio  of  the  freshly  placed  con- 
crete; 
(■„,   =  voids   (air  and  water)   in  a  unit  of  volume  of  the 
mortar  or  mixture  of  cement,  fine  aggregate  and 
water  as  it  e.xists  in  the  concrete. 
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rH.\RACTERISTir  MORTAR  VOIDS  CURVES  AT 
THREE  WATER  CONTENTS 


a  _    Absolute    Volume    of    Fine     Aggregate 
C  Absolute    Vo'ume   of    Ccmeni 

FIG.  7.  WATER  CONTENT  FOR  MORTARS  WITH 
TWO  SANDS 


the  given  fine  aggregate.  The  value  of  the  voids  at  minimum 
motar  volume  (basic  water  content)  has  been  taken  from 
Fig.  4  and  from  similar  diagrams  for  other  mixes,  and  sev- 
eral such  points  were  used  in  Fig.  5  for  each  of  the  four 
sands,  giving  what  is  termed  the  characteristic  mortar  voids 
curve  at  basic  water  content.  In  Fig.  6  characteristic  mor- 
tar curves  for  the  coarse  and  the  fine  sand  are  given  at  three 
water  contents,  the  data  having  been  taken  from  Fig.  4  and 
others  like  it. 

Several  characteristics  of  such  curves  may  be  noted.  For 
a  given  water  content  the  curves  for  different  sands  con- 
verge to  a  single  point  at  the  left,  which  represents  the 
voids  in  neat  cement  at  the  given  consistency.  Two  sands 
may  not  be  expected  to  have  the  point  of  minimum  voids 
at  the  same  mix.  The  characteristic  curve  of  a  coarse  sand 
generally  shows  a  rapid  increase  in  voids  as  the  richness  of 
the  mix  is  increased  from  a/c  —  2;  this  property  of  a  coarse 
sand  will  be  found  to  tend  to  limit  the  advantages  of  the 
coarse  sand  in  rich  concrete  mixes  or  where  a  well  graded 
coarse  aggregate  is  available.  The  relative  increase  in 
voids  with  the  addition  of  more  water  is  less  for  a  fine  sand 
than  for  a  coarse  sand. 

For  a  given  fine  aggregate,  the  water  content  required  for 
a  unit  of  volume  of  mortar  may  be  taken  for  a  number  of 
mixes  from  curves  such  as  those  thown  in  Fig.  4  and  then 
plotted  to  make  a  diagram  such  as  that  in  Fig.  7.  The 
three  curves  for  each  sand  indicate  the  water  content  re- 
quired for  a  unit  of  volume  of  mortar  for  the  three  condi- 
tions, 1.00  basic  water  content,  1.20  basic  water  content,  and 
1.40  basic  water  content.  This  water  content  cur\'c  may  be 
made  up  at  the  same  time  that  the  characteristic  mortar 
curve  of  Fig.  6  is  prepared.  The  values  take  into  account 
the  bulking  of  the  mortar  with  the  addition  of  water.    The 


V      z=   voids  in  a  unit  of  volume  of  the  concrete.     This,  of 

course,  will  be  equal  to  1      -  d. 
It  is  evident  that 

a-\-b  +  c  —  d—  l-v  (1) 

Since  the  mortar  and  the  coarse  aggregate  together  make 
up  the  unit  of  volume,  it  is  also  evident  that 
c  -|-  a 


+   fo  =   1 


(2) 


A  third  equation  derived  from  Eqs.  1  and  2  will  be  found 
useful: 


V  =  t'm  (1  —  '))  or  6 


(3) 


These  equations  give  the  relations  necessary  for  determin- 
ing the  density  of  concrete;  they  may  be  used  to  check  one 
another.  It  may  be  necessary  to  assume  tentative  values 
of  one  or  more  of  the  variables,  and  then  modify  the  values 
so  that  Eqs.  1  and  2  will  be  consistent  with  each  other.  The 
characteristic  mortar  voids  curve  for  the  fine  aggregate  to 
be  used,  should  be  known  in  advance,  though  approximate 
values  may  be  sufficient  for  certain  purposes.  Some  of 
the  conditions  or  cases  to  which  the  analysis  may  be  made 
to  apply  are:  a  given  value  of  c  and  a  specified  ratio  of  o  to 
r;  a  specified  ratio  of  6  to  a;  sppcified  values  of  b  and  c; 
and  a  specified  value  of  v'c.  In  the  examples  which  follow 
the  value  of  v,„  used  is  understood  to  have  been  taken  from 
the  characteristic  curve  of  the  particular  fine  aggregate 
that  is  to  be  used  and  for  the  ratio  of  a  to  c  of  the  mortar 
mix,  that  curve  being  used  which  corresponds  to  the  water 
content  ratio  giving  the  desired  consistency.  In  case  the 
ratio  a/c  is  not  known  at  the  start  a  tentative  value  may  be 
taken  and  a  second  calculation  made  with  a  revised  value  of 
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[One  application  of  many  in  the  original  paper  is  as  follows.] 
Given  c  and  its  ratio  to  a.     To  find  d  and  the  strength  of 
the  concrete. — 

Assume  c  =  0.1  and  a  r=  0.25.  This  c  corresponds  closely 
to  a  1:5  concrete  mix  and  a  to  a  not  uncommon  relation  be- 
tween cement  and  sand.  Consider  that  for  a/c  =  2.5  the 
value  of  v,„  is  known  to  be  0.30. 


Then 


0-1  + 0-25+  „  =  l.-.b  =  0.50. 


0.70 
0.25  +  0.50  +  0.1 


d  ^  0.85. 


The  ratio  -,  then,  is 


0.15 
0.10 


1.5,  and  from  a  diagram  such 


as  Fig.  2,  the  strength  of  the  concrete  may  be  expected  to 
be,  say,  about  3,000  lb.  per  sq.in. 

[Other  cases  worked  out  in  the  paper  are:  given  the  voids 
ratio,  find  the  amounts  of  aggregate  and  cement;  to  find  the 
amount  of  cement  required  with  different  fine  aggregates; 
given  amounts  of  coarse  aggregate  and  cement,  to  find  the 
amount  of  fine  aggregate  and  the  density;  given  the  amount 
of  cement  and  the  ratio  of  fine  to  coarse  aggregate,  find  the 
amounts  of  aggregate  and  the  density;  given  the  water 
content  curve  for  a  mortar  with  a  fine  aggregate,  find  the 
water  content  for  the  concrete;  find  the  effect  of  an  increase 
in  amount  of  mixing  water  upon  the  density  of  the  con- 
crete.— Editor.] 

Mortar  Voids  Test  Data 

Tests  to  determine  mortar  voids  and  the  voids  and 
strength  of  the  corresponding  concrete  test  specimens  have 
been  carried  on  at  the  University  of  Illinois.  About  thirty 
fine  aggregates,  including  artificial  mixtures,  have  been  used. 
They  include  a  variety  of  material.  The  results  of  the  com- 
pression tests  are  not  yet  available.  To  show  the  variety 
and  the  individuality  of  the  fine  aggregates,  the  character- 
istic mortar  voids  curves  of  a  number  of  these  fine  aggre- 
gates have  been  plotted  in  Fig.  8;  these  are  given  for 
minimum  mortar  volume  or  basic  water  content.  The  nature 
of  the  fine  aggregates  and  the  location  or  source  of  the 
supply  are  given  in  Table  I,  as  well  as  the  specific  gravity, 


FINE  AGOREGATES  OF  FIG.  8 


No.  Description 

0  Ottawa  standard  sand 265 

1  Sand  from  Jolict,  111.,  screcm/1  tliroiigli 

fine  sieve 2  76 

5  Sand  from  shore  of  Lake  Michigan  2  64 

6  Limestone  screenings  from  Milwaukee. 

Wis 2  76 

7  Chats  from  Joplin.  Mo 2  60 

10  Dune  sand  from  Gary.  Ind 2  68 

1 1  Crushed  slag  from  Chicago.  Ill 2  70 

12  Crushed  granite  frohi  Ber'in.  Wi;  2  61 

13  Platte     River  "gravel"  from  Frcmor.t, 

Neb 2  63 

14  Glass  sand  from  Mapleton.  Pj'    ....  2  64 

1 5  Crushed  slag  from  Lorain.  Olio 2  64 

16  GranulatedslagfromBuffirglop.  Ird  2  51 

17  Seasandfrom  AtlantieCity. -N.  J  2  75 

18  Sand  from  San  Diego,  Cal 2  71 

20  Washed  sand  from  Elgin,  111 2.72 

21  Sand  from  Medicine  Hat,  Canada.  ..  .  2  66 

23  Sand  from  Greenup,  HI 2  63 

24  Sand  from  Attica,  Ind 2  69 

36    Artificially  graded  sand  between  No.  28 

to4sieVe8 2.69 


ModuUi 

Modul 

2  99 

12  6 

0  92 

60  8 

1  40 

40  2 

2  40 

37  0 

3  80 

13  2 

1  00 

51  6 

4  II 

12  8 

3  41 

23  5 

3  23 

19  1 

1  83 

33  4 

3  70 

17  9 

2  69 

22  7 

0  96 

53  4 

3  50 

13  7 

2  81 

20  2 

3  16 

15  1 

1  41 

41  6 

3  34 

16  6 

fineness  modulus  and  surface  modulus  of  the  sample.  Table 
II  gives  the  sieve  analysis  of  these  fine-aggregates,  the 
sieves  used  being  Tyler  standard  sieves.  It  should  be  noted 
that  in  the  concrete  test  specimens  proportioned  and  made 
up  from  the  data  of  voids  of  these  characteristic  mortar 
curves  and  by  the  analytical  methods  already  described,  the 
voids  of  the  specimens  checked  fairly  closely  with  the  pre- 
determined values. 

Observations 

Generally  speaking,  the  greater  the  value  of  6  (the  ab- 
solute volume  of  the  coarse  aggregate),  the  greater  the 
density  of  the  concrete  (as  is  shown  by  Eq.  3),  up  to  the 
point  where  *he  voids  in  the  coarse  aggregate  are  not  filled 
by  the  mortar.  Further,  the  better  the  grading  of  the 
coarse  aggregate,  the  less  its  voids  and  the  greater  the 
maximum  value  of  b  that  can  be  used  in  a  concrete.     For 


the  tests  in  Series  2G  already  referred  to,  well  graded  gravel 
was  used,  and  the  greatest  density  and  greatest  strength 
for  4 — 1-in.  coarse  aggregate  were  obtained  with  b  —  0.59; 
for  J— IJ-in.,  with  b  —  0.65;  for  .\-  -2-in.,  with  b  =  0.63— 
larger  values  of  6  resulted  in  greater  voids  and  smaller 
strength.  The  highest  density  obtained  was  0.90.  These 
high  values  of  b  give  a  very  harsh  coarse  mix,  not  easily 
worked  and  not  applicable  in  concrete  work  except  under 
unusual  conditions  of  placing  and  tamping.  There  is,  of 
course,  some  lack  of  adjustment  through  the  larger  part- 
icles  of   the   mortar   getting   between   the   particles   of  the 

TABLE  II      SIEVE  ANALYSIS  OF  FINE  AGGREG.\TES 

Percentage  by  Weight  Passing  Each  Sieve 


50 


lOO 


coarser  aggregate  (a  wedging  action  it  is  sometimes  called) 
and  the  voids  in  the  concrete  may  even  be  thereby  increasei 
somewhat  over  the  analj'tical  values. 

For  these  reasons  there  must  be  a  limiting  value  of  the 
bulk  of  the  coarse  aggregate  that  may  be  put  into  a  unit 
of  volume  of  concrete;  this  may  be  75  to  90  per  cent  of  the 
volume  of  the  resulting  concrete,  according  to  the  gradation 
and  shape  of  the  coarse  particles  and  the  method  of  placing 
the  concrete.  A  well  graded  gravel  coarse  aggregate  may 
have  0.35  voids  and  a  density  or  solidity  ratio  of  0.65.  If 
the  requisite  mobility  of  the  concrete  may  be  obtained  when 
the  bulk  of  the  coarse  aggregate  is  90  per  cent  of  the 
volume  of  the  concrete,  the  upper  limit  of  b  for  this  aggre- 
gate would  then  be  0.59.  For  an  aggregate  of  fairly  uniform 
size  the  voids  may  be  0.45  and  the  density  0.55;  b  —  0.51 
would  be  the  corresponding  upper  limit  for  this.  A  still 
smaller  amount  of  the  coarse  aggregate  will  give  a  more 
easily  worked  concrete;  the  need  for  mobility  or  workability 
will  influence  the  choice  of  the  limiting  value  of  6,  the  limit 
*.hus  depending  upon  the  nature  of  the  work. 

Tests  to  determine  just  what  the  limit  of  b  should  be  for 
any  given  aggregate  and  any  given  working  condition  may 
readily  be  made.  Well  rounded  pebbles  will  give  a  higher 
allowable  value  then  elongated  one:;.  The  limit  for  broken 
stone  may  be  expected  to  be  lower  than  for  gravel,  the 
difference  depending  upon  the  angularity  of  the  pieces. 
From  this  upper  limit  the  value  of  b  may,  of  course,  range 
down  to  nothing.  When  the  value  of  6  used  is  less  than  the 
upper  limit,  differences  in  the  grading  of  the  coarse  aggre- 
gate, of  course,  will  not  result  in  any  change  in  the  density 
of  the  concrete,  provided  the  absolute  volume  of  the  coarse 
aggregate  remains  the  same,  and  a  coarse  aggregate  of 
uniform  size  will  give  the  same  density  as  one  that  is  well 
graded. 

For  a  given  value  of  b  the  volume  of  the  niotar  given  by 
Eq.  2  is  1  —  ?).  The  value  of  a  (the  absolute  volume  of  the 
fine  aggregate)  that  fits  in  with  a  given  value  of  '>  will 
depend  upon  the  absolute  volume  of  the  cement  r  and  upon 
the  mortar  voids  r,„.  In  general,  the  finer  the  sand  the 
greater  the  mortar  voids  and  the  less  the  volume  of  the  fine 
aggregate  that  would  be  used.  It  will  be  found,  however, 
that  the  extent  of  the  difference  will  depend  upon  the  nature 
.•■nd  shape  of  the  characteristic  mortar  voids  curve. 

The  data  of  the  tests  show  that  at  minimum  volume 
(basic  water  content)  the  voids  in  the  mortar  are  not 
•ntirely  filled  with  water,  the  proportion  varying  with  the 
nature  of  the  fine  aggregate  and  the  richness  of  the  mix 
and  ranging  from  65  to  00  per  cent  or  even  somewhat 
more.     Seventy-five  to  ninety  per  cent  are  common  values. 
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The  leaner  mixes  generally  have  more  air  voids  than  mixes 
near  that  which  gi%'es  the  lowest  percentage  of  voids; 
richer  mixes  than  the  latter  tend  toward  the  value  for 
neat  cement  paste,  about  15  per  cent  of  the  total  voids. 

When  a  larger  amount  of  mixing  water  than  that  giving 
minimum  mortar  volume  is  used,  the  proportion  of  air  voids 
is  decreased.  A  concrete  having  .30  to  40  per  cent  more 
mixing  water  than  basic  water  content  has  the  voids  prac- 
tically filled  with  water.  This  30  or  40  p^^r  cent  additional 
water  content  is  accompanied  by  an  increase  in  voids  in 
the  concrete  of  generally  only  10  to  20  per  cent  of  their 
value,  though  some  of  the  sands  gave  a  larger  increase 
than  this.  For  the  wetter  mixes  the  water  content  is  a 
fairly  good  measure  of  the  voids  in  concrete. 

Minimum  voids  and  basic  water  content  give  a  rather 
dry  mix,  but  it  is  evidently  close  to  the  point  of  maximum 
strength  of  concrete.  Expressing  the  desired  water  con- 
tent as  a  co-efficient  times  the  basic  water  content  would 
appear  to  be  a  definite  and  reasonable  method.  A  specific 
co-eflicient,  however,  when  used  with  different  values  of  b. 
or  with  fine  aggregate  of  widely  different  quality,  may  not 
be  expected  to  give  the  same  mobility  or  workability.  Both 
the  slump  test  and  the  flow  table  give  different  results  for 
a  mixture  high  in  coarse  aggregate  and  for  one  low  in 
coarse  material,  even  though  the  degree  of  wetness  of  the 
material  is  apparently  the  same.  The  mobility  of  the  con- 
crete is  dependent  upon  the  amount  of  coarse  materials  as 
well  as  upon  the  wetness  of  the  mix. 

Possible  Method  of  Specifying  Aggregate  Quality 

The  ease  of  making  the  mortar  void  test  and  the  definite- 
ness  in  the  location  of  the  point  of  minimum  volume  and 
in  the  increase  of  voids  with  the  addition  of  water  suggests 
the  value  of  this  method  as  a  means  of  rating  fine  aggre- 
gates so  far  as  the  effect  of  the  size  of  particles  is  con- 
cerned. There  is  such  a  variety  of  fine  aggregate  avail- 
able in  different  parts  of  the  country,  very  divergent  in 
character,  and  the  needs  in  concrete  construction  are  so 
divergent  that  difficulty  has  been  found  in  specifying  a 
gradation  or  a  si:;e  of  particles  that  is  generally  accept- 
able. The  test  cf  a  sand  to  determine  the  mortar  voids, 
with  characteristic  mortar  curves  at  several  water  contents, 
such  as  are  shown  in  Fig.  6,  will  enable  a  study  to  be  made 
of  the  concrete-making  properties  of  the  sand,  and  it  may 
be  rated  or  judged  from  these  curves.  In  making  up  speci- 
fications for  fine  aggregate,  generally  only  the  voids  at 
minimum  mortar  volume  for  a  definite  richness  of  mix  need 
be  considered.  The  requirement  may  take  one  of  several 
forms: 

1.  A  maximum  limit  of  voids  for  a  given  mix  may  be 
specified,  say  for  a  ratio  «  'c  of  21.  The  value  of  this  speci- 
fied maximum  may  then  be  fixed  for  a  given  locality  or  a 
given  purpose,  accordirg  to  the  materials  available. 

2.  A  maximum  limit  of  voids  for  a  given  mix  may  be 
specified  for  u.se  with  the  specified  proportion  of  cement 
to  aggi-egate;  a  fine  aggregate  with  mortar  voids  exceed- 
ing this,  up  to  a  given  limit,  may  be  used,  provided  the 
amount  of  cement  per  unit  of  volume  of  concrete  is  in- 
creased sufficiently  to  give  a  concrete  coming  within  a 
cement  voids  ratio  which  would  be  specified. 

3.  The  limit  of  voids  may  be  set  quite  high  and  the  re- 
quirement made  that  for  the  fine  aggregate  used  the  amount 
of  cement  and  the  proportions  of  the  cement,  fine  and 
coarse  aggregate,  and  water  shall  be  such  that  the  cement- 
voids  ratio  of  the  resulting  concrete  shall  come  within  a 
specified  limit. 

If  the  general  quality  of  the  fine  aggregate  in  other  di- 
rections than  size  and  gradation  were  not  known,  as  in  a 
sand  which  may  be  weak  in  structure,  or  which  may  have 
'^  poor  surface  for  adhesion,  or  in  a  new  and  untried  light 
Jiggregate,  a  strength  test  should  be  made  in  such  way  as 
to  give  a  comparison  with  mortar  or  concrete  made  with 
a  fine  aggregate  of  known  quality.  For  such  a  test  the  two 
fine  aggregates  should  have  the  same  gradation  of  particles. 

The  laboratory  procedure  in  making  the  tests  herein  re- 
ported   did   not    differ    materially   from    ordinary    practice. 

The  observed  voids  in  the  concrete  test  specimens  cheeked 
rather  closely  with   the   predetermined   values   obtained  by 
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calculation  from  the  mortar  curves.  The  average  variation 
from  the  expected  value  for  60  sets  of  test  specimens 
examined  was  less  than  1  per  cent  of  voids,  the  observed 
value  most  generally  being  above  the  calculated  value.  In 
some  of  the  specimens  with  the  larger  values  of  6  it  was 
found  that  the  mortar  did  not  fill  the  voids  throughout  the 
specimen. 

As  the  sum  of  the  solids  in  the  concrete  test  specimens 
was  found  most  frequently  to  be  less  than  unity,  it  may 
be  considered  advisable  to  modify  Eq.  2  by  making  the 
second  member  of  Eq.  2  say,  0.995  or  0.99  instead  of  1, 
or  perhaps  a  better  plan  would  be  instead  to  give  a  coeflS- 
cient  of  say,  1.01  or  1.02  to  b  in  the  first  member  of  the 
equation.  Such  a  modification  would  provide  for  increase 
in  voids  due  to  the  separation  or  wedging  of  the  particles 
of  the  coarse  aggregate  by  the  mortar,  something  which  is 
especially  likely  to  be  present  when  a  large  proportion  of 
coarse  aggregate  is  used.  It  was  found  also  in  making 
calculations  with  data  of  another  laboratory  that  the  sum 
of  the  mortar  volume  and  that  of  the  coarse  aggi'egate 
seemed  to  be  0.99  or  even  less,  though  part  of  the  differ- 
ence may  be  due  to  difference  in  testing  me'thods. 

With  reference  to  the  sieve  analyses  of  the  fine  aggre- 
gates, it  may  be  said  that  they  do  not  bring  out  all  the 
differences  in  the  characteristics  of  the  fine  aggregates 
shown  in  Fig.  8;  they  of  course  show  general  differences 
in  gradation.  From  physical  considerations  it  seems  evi- 
dent that  a  sieve  analysis,  or  a  function  derived  therefrom, 
cannot  be  expected  generally  to  measure  or  determine  the 
voids  in  the  concrete,  because  (1)  a  group  of  particles  of 
about  the  same  size  near  the  upper  or  lower  size,  or  at 
some  intermediate  size,  may  be  sufficiently  in  excess  of  its 
proportionate  amount  of  volume  to  interfere  with  the  law 
of  voids  which  may  govern  with  regularly  graded  particles, 
(2)  the  sieve  analysis  does  not  take  into  account  the  bulk- 
ing of  the  particles  when  wet,  nor  the  difference  in  the 
amount  of  bulking  for  particles  of  different  size,  and  (3) 
the  sieve  analysis  for  the  reason  given  in  (1)  cannot  take 
into  account  the  changes  in  bulk  due  to  a  change  in  the 
amount  of  the  cement  used  in  the  mix. 

It  follows  then  that  while  such  devices  as  fineness  modu- 
lus, surface  modulus,  and  surface  area  may  give  a  fairly 
satisfactory  way  of  representing  the  voids  function  in  mate- 
rial having  certain  regular  gradations  of  size  used  with  a 
certain  proportion  of  cement  and  having  certain  degrees  of 
bulking,  they  cannot  represent  at  all  generally  the  variety  of 
differenrcs   in   grading  and  bulking  and  the  variety  in  the 
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cement  proportions  that  a:e  found   in  the   general   run  cf 
aggregates  and  concrete  mixtui'es. 

The  mortar  voids  test  takes  account  of  the  factors 
which  give  uncertainty  to  the  sieve  analysis  function.  If 
the  requirements  for  structural  strength  and  surface  ad- 
hesibility  be  otherwise  guarded,  it  will  enable  new  or 
untried  materials  to  be  judged.  It  is  of  interest  in  show- 
ing what  range  of  mortar  richness  will  produce  best  results 
end  what  conditions  will  permit  the  use  of  what  may  have 
been  thought  to  be  a  poor  aggregate.  Doubtless  further 
study  and  experience  will  develop  many  limitations  and 
suggest  modifications  and  standardization  of  methods.  It 
is  evident  that  for  the  condition  of  mortar  not  filling  the 
voids  in  the  coarse  aggregate  there  must  be  a  limit  to  the 
applicability  of  the  voids-strength  relation.  The  shrinkage 
of  wet  mixtures  and  rich  mixtures  must  be  taken  into  ac- 
count in  the  measurement  of  voids.  Only  physical  condi- 
tions are  here  considered  and  any  difference  in  conditions 
that  affects  the  chemical  action  of  setting  and  hardening 
is  a  separate  factor.  In  practical  use  the  fine  material  of 
the  coarse  aggregate  will  have  to  be  counted  in  with  the 
fine  aggregate,  and  the  coarse  material  of  the  fine  aggre- 
gate as  part  of  the  coarse  aggregate.  When  using  coarse 
aggregate  of  the  smaller  sizes  it  may  be  found  desirablc 
to  use  a  screen  smaller  than  \  in.  as  the  limit  between  fine 
and  coarse  aggregate.  The  variations  inherent  in  fabri- 
cated materials  must  bs  expected  to  affect  the  accuracy 
of  the  findings,  as  will  the  errors  of  measurement  in- 
volved in  the  testing  processes. 


A  New  Impact  Test  for  Steel 

AS  A  means  of  measuring  the  yield  strength  of  hard- 
,  ened  steel  under  a  blow^  or  suddenly  applied  load, 
C.  E.  Margerun  developed  a  peculiar  form  of  impact 
testing  machine  for  naval  service,  in  which  he  measures 
the  force  which  a  hammer-blow  exerts  in  bending  a  short 
beam-like  specimen.  A  diagram  of  the  apparatus  is 
given  in  the  accompanying  illustration,  taken  from  a 
paper  read  by  the  author  before  the  American  Society 
for  Testing  Materials  last  month.  The  hammer  by  which 
the  blow  is  delivered  to  the  upper  end  of  the  load  apply- 
ing yoke  is  so  arranged  as  to  be  capable  of  striking  at 


APPARATUS  FOli  TKS'I'ING  "SHOCK  STRENGTH" 

any  predetermined  velocity  up  to  32  ft.  per  sec.  The 
span  of  the  yoke  is  1^  in.  The  pressure  exerted  during 
the  bending  of  the  test  specimen  is  measured  by  the 
indentation  of  a  hardened  steel  ball  in  a  H  x  i  x  10-in. 
piece  of  forced  chrome  nickel  steel  quenched  and  drawn 
to  about  270  Brinell.  Such  a  test  bar  will  record  about 
200  impressions.  It  is  calibrated  by  making  a  number 
of  impressions  under  static  loads  from  7,-500  to  12,500 
lb.  The  precise  velocity  of  the  hammer  is  in  most  cases 
not  of  material  influence  on  the  test. 


Extension  cf  Tall  Steel  Building 
Involves  Unique  Operations 

Column  Shifted  To  Give  Symmetry  to  Face  of  New 

Structure — First   Floor   Lowered — Work 

Done  With  Buildinj;  Occupied 

A  BOLD  and  unique  operation  was  included  in  the 
extension  of  the  20-story  American  Surety  Build- 
ing, New  York  City,  the  floor  space  of  which  has  been 
more  than  doubled  by  additions  to  the  east  and  south. 


KK;.  1.     LOOKING  NORTH  TOWARD  SOITTH  \V.\LL  OF 
RIIILDING  Dl'RING  CHANGKS 

W'ull    romovfcl    in    upper    floor   proparatory   to   making  addlUon. 
Trinity  Church  in  forcgrouna  and  Hquitable  lildc.  In  rear. 

In  order  to  maintain  the  architectural  symmetry  of  the 
extended  building  the  steel  column  at  the  southwest 
corner  of  the  old  buililing  was  shifted  throughout  its  full*^ 
height  of  20  .stories  northward  a  distance  of  2  ft.  II 
in.  Though  this  was  the  crucial  operation  there  weii 
other  interesting  items  in  the  work,  such  as  the  lower 
ing  of  the  entire  first  floor  about  4  ft.;  the  difticultit 
encountered  in  construction  because  of  the  presence  of 
a  brick  bearing  wall  in  the  lower  eight  stories  of  the  east 
and  south  walls  of  the  old  building;  and  the  preparation 
of  the  column  foundations  for  the  extension.  All  of  the.sf 
operations  were  influenced  by  the  fact  that  the  buildin? 
was  occupied  the  entire  time.    The  operations  from  th( 
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standpoint  of  relative  interest  are  described  in  the  fol- 
lowing paragraphs. 

Column  Shifted — Because  of  the  prominent  location 
of  the  building — Broadway  and  Pine  Sts. — it  was 
decided  that  considerable  expense  was  justified  in  main- 
taining the  same  bay  width  across  the  entire  Broadway 
face  of  the  extended  structure  so  that  the  architectural 
detail  of  the  old  building  could  be  maintained  in  the 
extension.     This  plan  necessitated  the  shifting  of  the 


FIG.   2.     GROUND  FLOOR  PX.AN  AND  DETAII:S'OF 
COLUMN    CHANGE 

southwest  column  a  distance  of  2  ft.  11  in.  To  do  this 
the  steel  on  the  south  wall  was  exposed,  the  operation 
beginning  at  the  top  of  the  building.  The  masonry  was 
picked  away  from  the  steel  for  a  distance  of  about  10 
ft.  in  from  each  wall  at  the  corner,  temporary  parti- 
tions being  put  up  as  fast  as  the  steel  was  exposed. 

When  the  temporary  walls  had  been  installed  the 
column  was  shored  from  sub-cellar  to  roof,  the  system 
of  shoring  being  shown  in  Figs.  2  and  3.  The  timbers 
used  in  shoring  were  12  x  12  in.  placed  on  screw  jacks. 
Shoring  started  at  the  bottom  with  the  use  of  eight 
timbers  and  the  number  was  gradually  diminished  un- 
til, at  the  top,  two  were  used.  These  timbers  were  lo- 
cated in  clusters  of  equal  number  directly  to  the  north 
and  east  of  the  old  columns.  When  shored  and  wedged 
the  column  connections  were  burned  off,  work  being 
done  from  the  top  downward.  The  girders  were 
burned  off  at  the  new  position  of  the  column,  and 
enough  of  the  girder  was  left  upon  which  to  frame 
the  new  connections.      This   done   the  column   was   re- 


PIO.   3.     OLD  COLUMN  OUT— SHORING  DETAIL  SHOWN 

moved,  new  steel  in  extensions  being  erected  in  the 
meantime.  As  fast  as  the  old  column  was  removed 
connections  were  prepared  on  the  new  steel  for  the 
column.  When  the  removal  of  the  old  column  was  com- 
plete erection  of  the  new  column  in  the  new  location 
was  started.  After  the  steel  had  been  erected  above 
the  fifteenth  floor  removal  of  the  shoring  began  so 
that  work  upon  the  stone  facing  could  begin. 

First  Floor  Lowered — In  order  to  give  a  level  en- 
trance from  the  street  to  the  corridor  of  the  recon- 
structed building  the  entire  ground  floor  was  dropped 


MASON  Hi-  WALL  KECK.S.SUU  'I'U  TAKE  TEMPORA.RY 
HEARING    OF   NEW   .STEEL 
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approximately  4  ft.  A!!  the  steam,  plumbing  and 
electric  mains  for  the  building  vere  fastened  to  the 
underside  of  the  first  floor,  and  it  was  necessary, 
before  starting  to  lower  any  of  the  floor,  to  drop  all 
of  this  mechanicr.l  equipment  and  support  it  from  the 
basement  floor.  In  lowering  the  floor  it  was  impossible 
to  drop  it  as  a  unit  as  it  was  occupied  and  the  cor- 
ridor had  to  be  kept  open  until  the  new  elevators 
were  put  into  operation.  The  north  section  was  first 
lowered,  then  the  south  section,  the  section  occupied 
by  the  corridor  and  elevator  shafts  being  the  last 
dropped.     The  north  and  south  sections  were  lowered 


riG.  5.     XEW  STKEL  CARRIED  ADOVE  MASONRY  WAUL. 

panel  by  panel,  floor  beams  were  taken  out  and  care 
was  exercised  that  in  no  case  more  than  one  rirder 
connection  was  cut  on  each  column  at  a  time.  Con- 
crete floor  arches  were  then  poured  and  the  operation 
was  duplicated  in  the  south  section,  after  the  tenants 
had   moved    to    the    north    section. 

These  two  operations  left  the  corridor  of  the  build- 
ing at  its  original  elevation.  During  the  time  the 
two  sections  were  being  lowered  the  new  steel  for 
the  section  under  the  elevators  and  main  corridor  was 
being  fabricated.  Steel  under  the  corridor  was  there- 
fore put  in  and  floor  arches  poured  under  the  then 
existing  floor  construction  of  the  corridor.  All  that 
remained  to  be  done  in  the  corridor  then  was  to  tear 
out  the  old  construction  as  soon  as  the  elevators  in 
the  new  building  could  be  put  in  operation  and  the 
old  ones  discontinued. 

Removal  of  Bearing  Wall — The  old  building  was  con- 
structed about  25  years  ago,  being  one  of  the  first 
tall  steel  buildings  in  New  York  City.  Though  it 
was  thought  to  be  entirely  of  steel  when  the  steel 
on  the  south  wall  was  exposed  it  was  found  that  below 
the  eighth  floor  a  brick  bearing  wall  of  an  average 


thickness  of  4  ft.  had  been  constructed,  the  floor  steel 
taking  bearing  in  this  wall,  but  the  columns  con- 
tinuing through  it  to  their  footings.  No  other  steel 
than  the  columns  and  occasional  15-in.  channels  was 
found  in  the  south  and  east  walls  below  the  eighth 
floor. 

Before  the  wall  could  be  removed  it  %vas  necessary 
to  carry  the  new  steelwork  up  beyond  the  eighth  floor, 
making  connections  between  the  new  portions  of  the 
building  and  the  old  at  that  height  and  then  working 
downward,  putting  in  steel  and  taking  out  the  bearing 
wall.  The  bearing  wall  was  notched  at  each  floor  so 
that  floor  steel  could  rest  in  the  wall  before  it  was 
possible  to  connect  it  to   beams. 

In  the  extension  of  the  building  the  demolition  of 
the  eight-story  Schermerhorn  building  to  the  south 
was  necessary.  Inasmuch  as  tenants  in  that  building 
had  leases  that  did  not  expire  until  long  after  expan- 
sion of  the  Surety  Building  was  decided  upon,  the 
decision  was  made  to  prepare  column  foundations  in 
advance  of  demolition.  The  new  column  foundations 
are  clusters  of  six  15-in.  steel  cylinders,  concrete  filled. 
The  cylinders  were  driven  to  refusal  or  rock,  the  pene- 
tration being  from  67  to  79  ft.,  very  few  of  them  being 
driven  the  minimum  distance.  Hydraulic  jacks  were 
used  for  driving,  until  possession  of  the  first  floor 
was  gained,  when  the  additional  headroom  allowed  the 
use  of  steam  and  air  hammers.  The  same  system  of 
foundation  work  was  carried  out  to  the  east  of  the 
old  building. 

Inasmuch  as  the  cut-off  elevation  of  the  cylinders 
was  below  water  level  in  many  cases,  the  cylinders 
were  generally  allowed  to  project  several  feet  above 
the  cut-ofF  elevation,  being  burned  off  at  the  proper 
level   after  being   filled  with   concrete. 

All  of  the  steel  uncovered  in  the  old  building  was 
found  to  be  in  excellent  condition.  Only  occasional 
rust  spots  were  found,  it  being  entirely  unnecessary 
to  replace  any  of  the  old  steel  because  of  deteriora- 
tion. The  only  new  steel  members  placed  in  the  old 
building  were  a  few  heavier  columns  in  the  two  upper 
stories,  put  in  to  take  the  load  imposed  by  a  two-story 
steel  penthouse. 

When  excavation  for  the  sub-basement  began  the 
contractor  en'  untered  considerable  difficulty  in  remov- 
ing old  engine  beds  and  boiler  pits  in  the  basement 
of  the  old  building.  During  the  past  25  years  various 
changes  had  been  made  in  boiler  installation  and  each 
change  resulted  in  new  concrete.  Two  concrete  machin- 
ery beds  that  had  to  be  removed  were  15  x  30  x  15  ft, 
and  10  X  15  X  10  ft.  in  size. 

The  general  contract  for  the  reconstruction  work 
was  held  by  Cauldwell,  Wingate  &  Co.,  with  D.  E.  Moran 
as  consulting  engineer.  The  foundation  work  was 
done  by  Spencer,  White  &  Prentis,  under  the  direction 
of  the  general  contractor  and  Mr.  Moran.  The  architect 
for  the  work  was  Herman  Lee  Meader.  Richard  Dem- 
ing,  vice  president  of  the  American  Surety  Company, 
superintended  the  work  for  the  surety  company. 


Court  Holds  Stale  Cement  Plant  Legal 

At  the  request  of  the  Governor  of  South  Dakota  the 
judges  of  the  Supreme  Court  of  that  state  have  passed 
upon  the  legality  of  a  state-owned  and  operated  cement 
plant.  The  opinion  of  the  court  is  that  this  would  be 
legal.     (180  N.  W.,  957.) 
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Impressions  Here  and  There 

Down  the  St.  Lawrence  Waterway 

INSPECTING  engineering  jobs  is  a  favorite  pastime 
for  engineers.  This  is  quite  right  and  proper  even 
though  at  times  it  does  get  pretty  close  to  the  old  joke 
about  the  motorman  taking  his  day  off  riding  on  the 
street  cars.  Seeing  how  the  other  fellow  does  it  is  the 
beginning  of  knowledge,  provided  the  critical  faculty  is 
not  overexercised  and  disparaging  comparisons  not  over- 
emphasized. Such  inspections,  though,  are  generally 
in  company  with  other  engineers — the  byproduct  of  con- 
ventions or  the  express  object  of  an  engineering  meet- 
ing, so  that  in  addition  to  practical  education  they  serve 
to  develop  that  class  consciousness  that  so  many  of  our 
active  thinkers  would  have  us  regard  as  the  profession's 


Canadian  cabinet  ministers  and  their  great  ex-premier 
Sir  Robert  Borden,  with  six  governors  and  four  of  the 
ex  variety,  with  senators  and  congressmen,  merchants, 
manufacturers  and  farmers — and  perhaps  half  a  dozen 
engineers.  Few  had  ever  seen  the  St.  Lawrence  except 
as  tourists;  all  were  interested  in  its  power  and  naviga- 
tion possibilities. 

In  a  way  the  trip  was  propaganda.  The  Westerners 
planned  it  and  the  Canadian  government  acted  as  host. 
The  rest  of  the  party  came  "for  to  admire  and  for  to 
see."  But  it  was  shrewdly  planned  propaganda,  honestly 
put  forward  by  men  who  believe  in  this  great  project 
and  who  want  to  convince  those  who  may  be  most 
benefited  but  who  are  "from  Missouri"  as  to  those 
benefits,  or,  as  they  more  politely  put  it,  "are  still  of  an 
open  mind."  Inspection  of  the  waterway  itself  and  the 
sites  of  the  proposed  structures  was  skillfully  varied 


NOTABLE.S  ON  BOARD  "CAPE  ETERNITY' 

At  left  (lower  row) — Sir  Robert  Borden,  Sir  Henry  Drayton. 
Canadian  Minister  of  Finance:  W.  A.  Bowden,  chief  engineer, 
Canadian  Department  of  Railways  and  Canals ;  Hon.  Frank 
Keefer,  M.  P.  (Upper  row)  Members  of  Canadian  and  Ontario 
Parliaments. 

salvation.  It  is  a  good  thing,  on  the  other  hand,  for 
every  engineer  every  so  often  to  separate  himself  from 
his  own  crowd  and  travel  as  a  spectator  over  big 
engineering  works  in  company  with  men  who  are  not 
engineers — men  to  whom  the  commonplaces  of  construc- 
tion are  wonders  and  the  elements  of  design  and  func- 
tion mysteries. 

Such  an  opportunity  was  afforded  a  few  engineers  two 
weeks  ago  when  they  were  invited  to  attend  the  excur- 
sion of  the  Great  Lakes-St.  Lawrence  Tidewater  Asso- 
ciation on  the  steamer  "Cape  Eternity"  from  Niagara 
down  the  St.  Lawrence  to  Quebec.  Over  150  men  made 
up  the  party  as  guests  of  the  Canadian  government,  to 
view  on  the  ground  the  potential  St.  Lawrence  water- 
way and  power  development  on  which  the  International 
Joint  Commission  is  about  to  report  and  which  is  to  be 
much  in  the  public  eye  in  the  near  future.  It  was  a 
serious  expedition,  all>eit  a  good-natured  and  happy  one, 
with  repre.sentatives  of  the  Northwest  that  is  .seeking  a 
cheap  waterway  outlet  for  its  grain  and  other  freight, 
with  New  Englanders  hungry  for  cheap  power  but 
skeptical  of  the  economics  of  the  grand  scheme,  with 


■  EN  ROUTE  DOWN  THE  ST.  LAWRENCE 

Middle — Ex-Gov.  Frank  T.,owden,  of  Illinois ;  Gov.  McMasters. 
S  D.  ;  Gov.  Allen,  Kans.  ;  Gov.  San  Souci,  R.  I.;  Gov.  Hartnes.s. 
Vt.  ;  Ex. -Gov.  Milliken,  Maine  ;  Gov.  Preuss,  Minn. 

Right — Senators  Townsend,  Mich.,  Lenroot,  Wis.,  McKinley.  Ill 
Ransdell,  La. 

with  views  of  the  completed  or  partly  completed  harbor 
and  power  works  of  the  Canadian  governments  and  with 
addresses  and  lectures  on  the  features  and  possibilities 
of  the  complete  scheme.  What  has  been  done  was  used 
to  illustrate  what  can  be  done,  and  good  feeling  pro- 
moted by  most  bountiful  hospitality  by  the  Canadian 
cities  along  the  route. 

The  trip  started  at  Niagara  with  an  inspection  of  the 
Queenston-Chippawa  power  development  now  being 
completed  by  the  Province  of  Ontario.  Engineers  realize 
that  this  is  the  biggest  piece  of  construction  on  the  con- 
tinent and  one  of  the  boldest  financial  ventures  ever 
undertaken  by  a  government,  but  to  most  of  those  of  the 
I}arty  it  was  a  revelation.  They  were  all  properly 
impressed  with  the  magnitude  of  the  project,  on  which 
some  8,000  men  were  working  the  day  of  the  visit, 
though  somewhat  skeptical  of  its  economics  and  doubt- 
ful of  the  market  for  the  500,000  hp.  it  will  produce. 
From  there  they  were  taken  over  the  new  Welland 
Canal  which,  delayed  by  the  war,  is  still  far  from  com- 
pletion but  which  is  sufficiently  far  along,  especially  in 
the   great   locks,   to   show   that   the   upper  link   in   the 
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30-ft.  opening  of  the  Great  Lakes  to  the  sea  is  on  the 
way  to  being  an  accomplished  fact.  At  the  Lake  Ontario 
end  of  the  canal  the  "Cape  Eternity"  was  boarded  and 
the  party  stayed  on  her  to  Quebec,  with  stops  at 
Toronto,  where  a  great  industrial  development  is 
masquerading  as  a  harbor  project,  at  Montreal  long 
enough  to  see  what  a  real  river  harbor  can  be  made  and 
at  Quebec  to  view  the  more  limited  harbor  work  required 
at  a  city  where  industrial  development  is  meagre. 

During  the  boat  trip  frequent  meetings  were  held 
aboard  ship.  Col.  W.  P.  Wooten,  the  United  States 
army  engineer  and  W.  A.  Bowden,  the  chief  engineer  of 
the  Canadian  Department  of  Railways  and  Canals, 
explained  their  joint  report  to  the  International  Joint 
Commission  on  the  engineering  necessities  of  a  St. 
Lawrence  waterway.  William  S.  Murray  outlined  the 
features  of  his  recently  made  Super-Power  Survey  of 
the  Northeastern  part  of  the  United  States.  R.  S. 
McElwee  and  A.  H.  Ritter  lectured  on  the  economic 
features  of  a  St.  Lawrence  navigable  to  ocean  ships,  in 
brief  abstract  of  their  recently  issued  book  on  that  sub- 
ject, which  incidentally  was  distributed  as  a  gift  to  each 
member  of  the  party.  In  lighter  and  more  genial  vein 
were  the  numerous  speeches  of  international  amity, 
drawn  from  the  inexhaustible  fount  of  oratorical  talent 
aboard  the  ship.  Appreciative  as  they  were  of  the 
importance  of  the  fact,  the  party  after  a  while  began  to 
await  with  laughing  expectancy  the  certain  reference 
to  the  "4,000  miles  of  boundary  for  a  hundred  years 
without  gun  or  fortress."  Meanwhile  all  the  lower  part 
of  the  voyage  was  made  along  the  rapids  and  through 
the  locks  which  must  be  improved  to  make  deep-water 
navigation,  with  an  interlude  in  the  way  of  a  lightly  clad 
swimming  party  participated  in  by  governors,  congress- 
men and  other  distinguished  citizens.  If  they  get  by 
the  censor  certain  moving  pictures  taken  of  this  episode 
will  make  good  campaign  material. 

What  Was  Learned 

Taken  all  in  all  this  was  a  remarkable  trip.  It  had 
some  of  the  elements  of  a  junket.  A  few  aboard  were 
out  only  for  a  good  time,  but  the  great  majority  were 
serious  minded  men  on  whom  will  rest  either  the 
re.^ponsibility  for  forwarding  legislation  or  of  informing 
the  business  men  of  their  community  of  the  faults  or 
viitues  of  the  St.  Lawrence  scheme.  The  echoes  of  the 
trip  will  be  heard  in  the  halls  of  Congress  and  the 
Canadian  Parliament  and  in  the  public  discussions  from 
North  Dakota  to  Maine.  It  was  the  opening  gun  in  the 
campaign  which  is  to  be  waged  as  soon  as  the  Inter- 
national Joint  Commission  makes  its  report  in  October 
and  which  may  result  in  the  expenditure  of  half-a-billion 
dollars  and  the  revision  of  the  trade  routes  of  the  con- 
tinent and  the  power  plan  of  the  whole  Northeast. 

As  to  the  scheme  itself,  the  excursion  showed  those 
who  made  it  certain  things.  They  learned  that  Canada, 
with  the  exception  of  some  of  Quebec,  is  for  the  opening 
of  the  St.  Lawrence;  they  learned  that  Ontario,  far 
advanced  in  government  ownership,  is  convinced  of  the 
necessity  for  enormous  water-power  development  by  the 
state;  they  saw  cheap  power  offered  to  the  citizens  who 
so  far  are  not  convinced  of  any  added  charges  camou- 
flaged as  taxes;  they  saw  a  great  wide  river  for  the 
most  part  as  easy  of  navigation  as  the  open  sea  but 
they  saw  also  canals  and  locks  through  which  the  com- 
paratively small  "Cape  Eternity"  progressed  slowly  and 
with  difficulty;  they  saw  a  dam  site  whose  difficulties 
loom  tremendously  in  the  engineering  eye  only  as  a  place 


where  engineers  say  a  dam  can  be  built,  and  they 
accepted  that  assurance  with  calm  confidence. 

This  last  observation  leads  us  back  to  the  reflections 
in  the  opening  paragraph.  Engineers  need  to  get  out  with 
the  men  who  in  the  end  dictate  or  control  the  work  the 
engineers  do.  They  need  more  to  learn  how  engineering 
woi-k  is  regarded.  On  the  St.  Lawrence  trip  the  state- 
ments of  the  engineers  as  to  engineering  problems  and 
solutions  were  accepted  without  question ;  there  was  an 
almost  touching  belief  that  nothing  is  impossible.  No 
engineer  present  could  escape  the  feeling  of  respon- 
sibility which  the  profession  must  assume.  But  the 
regard  for  engineering  opinion  stopped  at  what  the  lay- 
man considers  the  limit  of  engineering  knowledge,  that 
is,  the  design  and  construction  of  engineering  works. 
When  it  came  to  economic  questions,  such  things  as  the 
navigability  of  the  proposed  waterway,  the  diversion  of 
freight,  the  effect  of  rates,  in  effect  the  ultimate 
questions  on  which  the  St.  Lawrence  waterway  must 
stand  or  fall,  the  engineer  was  not  considered. 
All  he  was  for  was  to  say  where  and  for  how 
much  certain  things  should  be  built;  the  business 
man  and  the  professional  economist  must  make  the 
ultimate  decision.  Possibly  this  is  as  it  should  be. 
This  is  not  the  place  for  an  argument  on  that,  but  all 
the  discussions  on  the  "status  of  the  engineer"  so 
emphasize  the  larger  and  wider  field  of  the  engineer's 
work  that  this  observation,  made  under  most  favorable 
circumstances,  is  set  down  for  what  it  is  worth. 

July  22,  1921.  F.  C.  W. 

California  Water  Powers  Tabulated 

A  compilation  of  data  on  all  water  powers  in  Califor- 
nia has  recently  been  made  under  the  direction  of 
H.  D.  McGlashan,  district  engineer  of  the  United  States 
Geological  Survey  at  San  Francisco,  which  shows  a 
total  of  1,107,139  installed  horsepower  in  water  power 

~  DEVELOPED    WATER    POWER    IN    CALIFORNIA 

PubUe  Total 

Utility  Municipal  Mining  or     , 

Plants  Plants  Plants  Averac* 

Installed  horsepower 989.314  101.140  16.685  1. 107.139 

Number  of  plants 67  15  28  130 

Aver.ige  horappower  per  plant. .. .             11.371  6.743  596  8.516 

Number  of  water  wheel  units 230  28  70  32J 

Number  of  turbine.s 62  14  10  86 

Number  of  impulse  wheels 1 68  14  60  242 

Average  horsepower  per  wheel  unit              4.301  3.612  238  3,375 

Storage  used  in  aere-ft 1.554.321  124.540  9.400  1.688.261 

Average  head  developed,  in  ft 647  542  418  587 

Maximum  head  developed,  in  ft...            .2,131  1,266  1,250           

Minimum  head  developed,  in  ft. . .                     12  10  24 

plants  of  that  state.  Plants  with  a  capacity  less  than 
one  hundred  horsepower  are  not  included.  The  informa- 
tion is  arranged  in  two  classifications  so  that  it  can  be 
studied  either  by  counties  or  by  drainage  basins.  A 
summary  of  the  data  is  presented  in  the  table  above. 

Electrification  in  Australia 

Progress  on  the  electrification  of  the  suburban  system 
of  the  Victoria  Government  Railways  at  Melbourne,  the 
capital  city  of  Victoria,  Australia,  was  interfered  with 
to  such  an  extent  by  the  war  and  the  industrial  diffi- 
culties which  followed  it,  that  the  work  will  not  be  com- 
pleted until  some  time  in  1923.  The  lines  already  in 
operation  and  others  to  be  put  in  service  in  1921  will 
comprise  about  half  the  suburban  system.  According  to 
the  annual  report  of  the  Railways  Commissioners  the 
electric  services  have  given  satisfaction  and  the  com- 
l)lete  scheme  will  provide  a  greatly  improved  system  of 
rapid  transit  which  will  enable  additional  services  to  be 
afforded  at  less  cost  than  for  steam  operation. 
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Tests  on  Run-Off  from  Muck  Soil 
in  the  Everglades 

storage  of  Rainfall  on  Important  Property — Ditch 

Size  Must  Allow  for  Subsidence  Due  to 

Drainage — Run-Off  Formula 

IN  LAND  drainage  work  where  muck  or  peat  soil  is 
encountered,  certain  characteristics  of  such  soil  in 
regard  to  water  storage  and  soil  subsidence  constitute 
a  special  factor  as  they  produce  conditions  differing 
somewhat  from  those  experienced  ordinarily  in  the 
drainage  of  loam,  clay  or  sandy  soils.  Experiments  to 
determine  the  run-off  from  muck  soil  have  been  made 
by  F.  C.  Elliot,  chief  engineer  of  the  Everglades  Drain- 
age District,  and  the  following  is  an  abstract  of  a  paper 
by  him  in  the  Year  Book  of  the  Florida  Engineering 
Society. 

Muck  and  peat  soils  have  a  high  normal  water  content, 
due  partly  to  their  humous  composition,  which  gives  them 
a  greater  affinity  for  water  than  the  common  mineral  soils, 
and  partly  to  the  large  relative  pore  space  accompanied  by 
a  high  degree  of  capillarity.  Part  of  this  pore  space  is  in 
the  loose  character  of  the  soil  itself  and  part  in  the  cellular 
structure  of  the  muck.  Part  of  the  water  held  by  saturated 
muck  is  released  readily  by  drainage  and  about  an  equal 
amount  is  quickly  reabsorbed  by  drained  soil  when  moisture 
is  supplied  by  rainfall.  Percolation  and  capillarity  are  im- 
portant considerations  in  connection  with  water  storage  in 
the  soils.  Through  drainage  and  cultivation  these  soils  are 
subject  to  a  marked  degree  of  shrinkage. 

Water  storage  in  the  soil  and  shrinkage  or  subsidence  of 
the  soil  bear   directly  upon  the   problems   of  determining: 

(1)  A  satisfactory  run-off  factor,  and  (2)  the  ditch  design 
best  suited  to  afford  the  required  run-off,  to  provide  flood 
protection  and  to  give  satisfactory  ground  water  levels  for 
agricultural  purposes.  Experiments  have  been  made  for 
the  determination  of  a  reasonable  and  economical  run-off 
for  providing  that  degree  of  drainage  considered  advisable 
for  the  Everglades.  In  arriving  at  final  results  the  fol- 
lowing principal  factors  were  investigated:  (1)  Storage  or 
absorption  value  of  muck  soil  under  actual  field  conditions; 

(2)  evaporation  from  such  soil,  including  transpiration  of 
water  from  vegetation;  (3)  the  advantageous  water  level 
for  the  growing  of  crops,  combined  with  a  high  degree  of 
flood  protection;  (4)  the  effect  of  the  water  level  and  land 
tillage  upon  subsidence  and  the  degree  to  which  subsidence 
should  be  compensated  for  in  ditch  construction. 

Test  Apparatus 

For  these  experiments  a  sheet-iron  bo.x  is  used,  2  ft. 
square  and  4  ft.  deep,  the  seams  being  riveted  and  soldered 
to  secure  perfect  water  tightness.  To  the  outside  of  the  box 
is  attached  a  water  gage  glass  connected  with  the  interior 
by  a  valve  at  the  bottom  and  a  pipe  nipple  at  the  top. 

The  glass  has  a  gage  divided  into  inches  reading  zero 
at  the  top  and  graduated  downward  for  depths  below  the 
surface  of  the  soil.  The  box  rests  near  the  ground  and  is 
inclosed  and  protected  by  a  lattice  against  the  rays  of  the 
sun.  A  section  of  muck  soil  in  its  natural  condition  was 
placed  in  the  box,  filling  it  level  full.  Augustine  grass  and 
Bermuda  grass  were  planted  and  water  added  to  bring  the 
water  table  to  a  convenient  starting  point.  In  conjunction 
with  the  soil  box  a  rain  gage  is  observed.  Soil  water  levels 
are  recorded  from  test  holes  in  the  natural  muck  soil  at 
the  station.  Water  evaporation  pans  are  also  kept  for 
compariBoti  of  evaporation  between  water  surface  and  losses 
from  evaporation  and  transpiration  from  the  soil  box. 

In  operation,  the  water  gage  is  read  and  tabulated  to 
show  the  level  of  ground  water  below  the  surface  of  the 
soil,  records  being  taken  each  morning  and  after  such  rains 
as  require  additional  measurements.  Observation  is  made 
upon  the  growing  vegetation.  The  rain  water  gage  is  read 
and  recorded,  and  the  level  of  water  in  the  test  hole  is  re- 
corded. Water  can  enter  the  box  only  through  rainfall, 
which  is  measured  by  the  rain  gage.     Water  can  escape 


only  by  evaporation,  which  is  measured,  and  by  being  drawn 
through  the  bottom  valve,  which  represents  drainage. 
Evaporation  includes  loss  direct  from  the  soil  and  by  trans- 
piration through  the  vegetation. 

Evaporation  is  disclosed  by  the  lowering  of  the  water 
level  and  rainfall  produces  a  rise  in  this  level.  The  rain 
gage  measures  the  amount  of  rain,  and  the  water  glass  on 
the  soil  box  shows  the  corresponding  rise  in  the  water  level. 
By  numerous  repetitions  there  is  disclosed  a  ratio  between 
rainfall  and  rise  of  water  and  a  ratio  between  evapora- 
tion and  the  lowering  of  the  water  level.  For  example, 
in  the  morning  the  soil  box  gage  may  show  the  water 
level  at  32  in.  During  the  day  a  rain  of  0.6  in.  is  re- 
corded. On  the  next  morning  the  gage  shows  29  in.  Ig- 
noring evaporation,  it  appears  that  three  inches  of  soil 
were  required  to  store  or  absorb  0.6  in.  of  rain. 

To  determine  the  evaporation  which  took  place  from  the 
soil  daily  and  for  the  month,  the  rainfall  is  gaged  for  the 
month  and  at  the  end  of  the  period  water  is  either  added 
to  or  drawn  from  the  box  to  restore  the  water  level  to  the 
same  level  as  at  the  begrinning  of  the  month.  In  addition 
to  this  water,  allowance  is  made  for  rainfall.  The  water 
which  entered  the  box  having  been  measured,  and  the 
amount  drawn  off  as  drainage  (if  any)  also  being  measured, 
the  quantity  not  otherwise  accounted  for  represents  evapora- 
tion. Through  these  experiments  the  storage  value  of  the 
soil  is  ascertained. 

Soil  Storage  and  Shrinkage 

Soil  storage — An  important  disclosure  by  the  experiments 
is  that  muck  soil  has  an  important  and  valuable  storage 
capacity  when  the  water  table  is  at  a  favorable  level.  The 
records  of  the  soil  bo.xes  showed  in  the  beginning  that  each 
3  in.  of  soil  above  water  level  was  capable  of  storing  one  inch 
of  rain.  After  the  soil  became  more  compact  by  tillage  and 
drainage  the  storage  factor  was  reduced  to  1  to  4  and 
finally  1  to  5,  which  latter  has  been  maintained  for  the  past 
three  years.  It  is  probable  that  a  further  reduction  of 
storage  value  will  take  place  in  time,  and  conservative  drain- 
age design  would  take  this  into  consideration. 

Conclusions  as  to  soil  storage  may  be  stated  as  follows: 
(1)  The  storage  capacity  of  muck  soil  is  a  valuable  drain- 
age factor;  (2)  the  value  of  this  storage  varies  directly  as 
the  depth  of  soil  above  the  water  table;  (3)  storage  capacity 
of  the  soil  under  favorable  water  table  conditions  will  per- 
mit taking  advantage  of  evaporation  to  assist  drainage; 
(4)  in  designing  a  drainage  system  for  muck  land,  account 
may  be  taken  of  the  storage  value  of  the  soil,  provided 
ditches  of  relatively  deep  section  are  used  and  at  sufficiently 
close  intervals  to  secure  a  good  depth  of  water  table  and 
for  restoring  and  preserving  the  storage  value  of  the  soil ; 
this  operation  will  approach  subsurface  drainage;  (5)  soil 
storage  tends  to  equalize  run-off  and  this  effect  will  extend 
to  the  main  canal  system  as  well  as  to  the  lateral  system ; 
(6)  deep  soil  above  the  water  table  is  a  tremendous  protec- 
tion against  flood. 

Levels  taken  over  selected  areas  during  a  period  of  six 
years  show  that  during  the  past  six  years  subsidence  of  2 
to  SI  ft.  has  taken  place  generally  over  the  upper  Ever- 
glades on  land  drained  or  partly  drained,  varying  accord- 
ing to  depth  of  soil,  character  of  muck,  extent  of  cultivation 
and  depth  of  normal  water  level.  The  soil  was  10  to  12 
ft.  deep.  A  total  subsidence  of  4  to  6  ft.  in  10  to  12  years 
more,  under  continued  drainage  and  cultivation,  does  not 
seem  improbable.  Subsidence  diminishes  ditch  capacity 
principally  by  the  material  reduction  in  ditch  section  through 
diminished  depth  of  ditch  and  by  reducing  the  slope  or 
grade  of  the  ditch. 

Our  experiments  show  that  for  soils  of  given  depths  the 
amount  and  rate  of  subsidence  are  affected  largely  by  the 
depth  of  water  table.  The  deeper  this  is,  the  greater  and 
more  rapid  the  subsidence,  and  the  shallower  the  water 
level  the  slower  the  settlement.  Therefore,  too  deep  drain- 
age should  be  guarded  against,  not  only  from  the  standpoint 
of  subsidence,  but  also  becau.se  muck,  when  it  becomes  too 
dry,  has  the  peculiar  property  of  resisting  the  reabsorption 
of  moisture,  the  continual  replenishing  of  which  is  necessary 
to  plant  growth. 
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Drainage  Layout — Based  on  observation  of  muck  soil  un- 
der the  conditions  met  with  in  the  Everglades,  the  following 
conforms  to  a  satisfactory  drainage  layout  for  muck  land 
such  as  described.    Discharge  capacities  are  represented  by 
12 

where  D  equals  discharge  in  cubic  feet  per  second  per  square 
mile  and  A  equals  area  in  square  miles.  Maximum  water 
level  in  ditch,  1  ft.  below  ground  surface;  depth  of  lateral 
ditches,  not  less  than  5 J  ft.;  reduction  of  water  level  before 
beginning  of  rainy  season,  to  not  less  than  50  in.  below 
ground  surface.  Lateral  ditch  intervals,  not  over  half  a 
mile.  Farm  ditch  intervals,  not  over  660  ft.;  depth  not 
less  than  4i  ft.  Farm  drains  according  to  needs,  110  ft. 
interval  suggested. 

Ditches  and  canals  must  be  made  sufficiently  deep  to  com- 
pensate for  loss  by  subsidence.  In  virgin  muck  soil  8  ft. 
or  more  in  depth  the  ditches  should  be  cut  8  ft.  deep  in 
order  to  have  5i  ft.  depth  after  three  or  four  years  of 
drainage  and  cultivation.  This  minimum  depth  must  be 
preserved  by  maintenance.  Where  partial  subsidence  has 
already  taken  place,  allowance  may  be  made  accordingly. 
Within  reasonable  limits  ditches  should  be  deep  and  narrow 
rather  than  broad  and  shallow.  The  sides  should  be  steep; 
side  slopes  of  J  to  1  stand  very  well  in  ordinary  muck.  The 
steeper  the  sides,  the  less  trouble  from  weed  growth,  which 
is  the  most  serious  source  of  ditch  deterioration  in  muck 
soil. 

An  examination  of  the  rainfall  records  of  stations  nearest 
the  Everglades  since  1895  shows  that  a  general  drainage 
plan  such  as  above  described  would  have  given  the  follow- 
ing results:  There  would  have  been  two  general  floods  in 
twenty-five  years  during  which  water  would  have  stood  on 
the  ground  two  days,  and  six  local  floods  of  small  area,  four 
of  which  would  have  required  less  than  two  days  for  their 
reduction  and  two  would  have  required  four  days  for  re- 
ducing the  water  to  sub-surface  conditions.  Only  one 
locality  would  have  had  two  local  floods  in  the  above  time, 
and  some  localities  would  have  been  subjected  only  to  the 
two  general  floods  resulting  from  extreme  rainfall. 


Corporation  Income  Tax  Returns  Include 
Engineering  Services 

ENGINEERING  is  included  in  "professional  and 
other  .services"  in  corporation  returns  reported  in 
Statistics  of  Income,  compiled  from  the  returns  for  1918 
under  the  direction  of  the  Commissioner  of  Internal 
Revenue.  Corporation  returns  are  divided  into  the  three 
general  classifications  of  public  service,  finance,  and  all 


in  its  fuller  aspect  is  given  as  follows:  "Engineering, 
architects,  agricultural,  civil,  chemical,  consulting,  elec- 
trical, marine,  mechanical,  mining  engineers.  Assayers' 
test  or  research  laboratories,  invention,  mechanical  de- 
sign, metallurgists,  mechanical  experimentation  or  re 
search.    Scientific  research.    Surveyors." 

Apparently  no  statistics  have  been  developed  indicat- 
ing separately  returns  by  individual  engineers  and  by 
corporations. 

Overhauling  a  Neglected  Water- Works 
Distribution  System 

PROPER  maintenance  of  a  water-works  distribution 
system  is  a  continuous  process  that  must  be  con- 
scientiously kept  up.  No  better  illustration  of  the 
deplorable  condition  into  which  a  system  can  get  and  the 
strenuous  work  necessary  to  restore  its  efficiency  could 
be  found  than  that  of  the  Oklahoma  City  plant  described 
recently  by  A.  S.  Holway,  superintendent,  before  the 
Southwest  Water  Works  Association : 

The  principal  feeder  to  the  city  had  16  ungated  hydrants 
on  it  and  a  blow-off'  of  one  of  them  had  caused  an  18-hour 
shut  down  to  the  whole  business  district.  No  large  connec- 
tions were  made  between  the  domestic  supply  and  a  down- 
tovra  fire  system  supposed  to  be  high  pressure  but  for  many 
years  carrying  the  same  pressure  as  the  domestic  lines. 
Valves  broken  closed,  many  packed  with  oakum,  were  com- 
mon. In  going  over  three-fourths  of  the  165-mile  system  84 
valves  have  been  found  paved  over  and  65  valves  could  not 
be  operated  because  the  operating  nut  was  against  the  valve 
box.  In  one  section  containing  254  valves,  47  were  not 
shown  on  available  maps,  11  were  shown  which  did  not  exist 
and  60  needed  repairs.  In  this  same  section  3,000  ft.  of 
mains  were  located  that  were  not  shown  on  the  maps  and 
2,350  ft.  shown  did  not  exist.  The  size  of  nearly  10,000  ft. 
of  pipe  was  incorrectly  given. 

An  old  negro,  Claude,  was  finally  found  to  be  the  best 
source  of  information.  He  with  an  engineer  was  detailed  to 
travel  the  streets  east  and  west,  stopping  at  every  strei' 
intersection  in  the  city.  He  told  the  engineer  as  well  as  li 
could  recall  from  water-boy  days,  what  mains  and  valves 
were  at  each  intersection.  Subsequent  investigations  proved 
that  Claude's  memory  was  fully  as  reliable  as  the  maps. 

One  of  the  means  employed  to  get  the  records  back  to 
normal  was  a  systematic  use  of  information  from  new  tap 
orders  which  requested  location  and  size  of  main  tapped. 
Most  of  the  information,  however,  was  obtained  from  the 
work   of  the  valve  repair  crew  which  started  at  the  out- 


iMi;  TAX  RETURNS  OF  CORPOR.\TIONS  RENDERING  PROFESSIONAL  SERVICE— 1918 


Total 

Number 
of  Corpora- 

Induatrics                                                 tiona  Nuiiibei 
Professional  and  other  services: 

BuHincss  services,  advertising,  appraisers,  auditors,  actuaries,  etc 1,178  773 

Educational  service,  including  art,  colleges    schools,  libraries,  etc., 

teachers,  etc 752  473 

Curative  services,  physicians,  surgeons,  etc 927  61  3 

Legal  services,  lawyers,  patent  attorneys,  ete..  .  . 910  683 

Kngineering.  mecnanicaf  design,  invention,  scientific  research,  etc. . . .        4)3  254 

All  other  service  (not  precisely  defined) . . . .  , 1,867  1,338 


-Corporations  Reporting  Net  Income- 
War  Profits 
and  ICxcesa 
Piofi.  Tax 


Net  Incomt. 

$3,813,789 

2,129.628 
2,506.373 
2,700.117 
4,342,489 
5,718.511 


Income  Tax 
$327,209 

173.973 
156.562 
228.174 
273.292 
503.119 


$366,355 

103,716 

410.451 

69.311 

1.711.420 

741,547 


Total  professional  and  other  services. 


6.047        4,134       $21,211,107       $1,662,329       $< 


Toial  Tax 
$693,564 

277,689 

567.013 

297,485 

1,984.712 

1.244.666 

$5,065,129 


CorporatioES 

Reporting  Xo  Net 

Income 

S'umbcr       Deficit 

405      $1,474,922 


279 
314 
227 
159 
529 

1,913 


997.310 
5I5.4K. 
257.671 

92l.')t,» 
1.200.024 


others.  The  main  division  of  public  service  is  divided 
into  domestic  service,  amusements,  professional  and 
other  services.  A  tabulation  representing  "professional 
and  other  -services"  is  reproduced  herewith. 

Inquiry  of  the  Commissioner  of  Internal  Revenue  at 
Washington  in  regard  to  both  engineers  and  physicians 
apparently  being  included  under  corporations  develops 
the  fact  that  the  general  classification  was  arranged  to 
b«  broad  enough  to  cover  both  returns  of  individuals 
and  corporations  so  that  the  classification  "Engineering, 
mechanical  design,  invention,  scientific  research,  etc.," 


skirts  of  the  city  locating,  operating  and  repairing  all  valves 
as  they  proceeded  toward  the  center  of  the  city.  Mains 
were  located  with  a  wireless  pipe  locator.  Many  of  thi' 
valves  under  pavements  have  been  located  with  the  dipping 
needle.  To  prevent  breaking  of  stems  from  opening  left- 
hand  turn  valves  the  wrong  way  a  specially  designed  valve 
box  is  used  for  the  right-hand  turn  valves  with  "open  right 
on  the  lid. 

Results  are  beginning  to  show,  said  Mr.  Holway. 
Recently  a  large  circuit  was  closed  in  28  min.  which 
15  months  previously  required  four  men  two  hours  to 
close  and  then  a  perfect  shutdown  was  not  obtained. 
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Flow  of  Water  Through  Galvanized 
Spiral  Riveted  Steel  Pipe 

By  F.  W.  Greve 

Assistant  Professor  of  Hydraulics  Purdue  University 

THE  experiments  performed  in  the  hydraulic  labora- 
tory of  Purdue  University  on  galvanized  spiral 
riveted  steel  pipes  were  prompted  by  the  meager  data 
available.  The  diameters  of  the  pipes  tested  were  4,  6. 
8  and  10  in.  respectively.  The  objects  of  the  investiga- 
tion were  to  determine:  (1)  the  variation  of  the  friction 
loss  with  velocity  for  flow,  both  with  and  against  laps; 
(2)  the  variation  in  accui-acy  of  four  types  of  piezom- 
eter rings;  and  (3)  the  friction  loss  compared  with  that 
in  cast-iron  pipes  for  like  conditions  of  diameter  and 
velocity. 

The  pipes  were  all  of  No.  16  gage.  The  average 
spacing  of  the  rivets  was  i  in.  for  both  the  4  and  6-in. 
pipes,  1  in.  for  the  8-  and  11  in.  for  the  10-in.  pipe.  The 
rivet  heads  on  the  inside  of  the  pipes  projected  A  in. 
from  the  pipe  wall  and  were  flattened  to  reduce  the  re- 
sistance to  flow.  True  cross  sectional  areas  were  de- 
tei-mined  by  weighing  the  amount  of  water  necessary  to 
fill  a  given  length  of  pipe  and  dividing  this  weight  by 
the  product  of  the  length  and  the  weight  of  a  cubic  foot 
of  water  which  was  62.32  pounds. 

==  6.  5  and  10-!n.  pipe  layouT 

>g'kj.-.g':-.^'-^-<- 20'- >-<- 


1     n.  4--'in.  pipe  layout 

\<'ll'-->-i-20'  ■:^-^' 20-'- :J<;-.--,?t''--->li<-?'>J 

FIG.  1.     LAYOUT  OF  PIPE  LINES  FOR  TESTS 

A  spiral  pipe  line  was  composed  of  four  sections,  laid 
horizontally.  Each  of  the  first  three  sections  was  ap- 
proximately 20  ft.  long  while  the  last  was  of  4-ft. 
length.  Piezometer  rings  were  inserted  between  the 
first  and  second  and  between  the  third  and  fourth  sec- 
tions from  which  rings  the  pressure  was  communicated 
through  .{-in.  pipes  to  differential  gages.  The  purpose 
of  the  first  and  last  sections  was  to  insure  continuity 
of  flow  by  having  the  water  subjected  to  no  change  in 
velocity,  diameter  or  rubbing  surface  when  entering  and 
leaving  the  tested  lengths.  The  layout  of  the  pipe  lines 
is  shown  in  Fig.  1. 

The  piezometer  rings  were  made  of  cast-iron  discs, 
2  in.  in  thickness.  In  type  A,  a  hole  was  bored  through 
the  disc  equal  in  diameter  to  that  of  the  spiral  pipe. 
Type  B  differed  from  A  in  that  it  had  a  chamber  ma- 
chined out  on  the  inner  surface,  \  in.  wide  by  I  in.  deep. 
The  }-in.  pipes  were  connected  to  both  rings  at  four 
points — one  at  the  top,  another  at  the  bottom  and  the 
last  two  diametrically  opposite  each  other  midway  be- 


tween the  top  and  the  bottom.  Types  C  and  D  were  the 
same  as  A  and  B,  respectively,  except  that  three  of  the 
holes  were  plugged,  leaving  only  one  opening  at  the  same 
elevation  as  the  center  line  of  the  pipe.  Ring  C  was 
used  in  all  tests.  The  other  three  were  employed  only 
in  the  experiments  on  the  6-in.  pipe,  to  determine  what 
change,  if  any,  was  produced  on  the  differential  gages 
by  the  several  types  of  piezometer  rings. 

The  water  was  supplied  through  cast-iron  mains  from 
a  6-in.  direct-driven,  centrifugal  pump.  The  flow  from 
spiral  pipes  passed  either  directly  or  indirectly  through 
a  cast-iron  pipe  into  a  large  concrete  channel,  5  x  40 
ft.  in  plan  and  6  ft.  deep.  The  discharge  from  this 
channel  was  over  a  suppressed  rectangular  weir  and 
moveable  apron  into  a  calibrated  weighing  tank  of  20 
tons  capacity.  A  piezometer  situated  up  stream  from 
the  weir  was  used  to  determine  the  condition  of  steady 
flow.    Time  was  indicated  on  a  calibrated  stopwatch. 

Fig.  2  shows  the  relation  of  friction  head  per  100  ft. 
of  pipe  to  velocity  for  flow  both  with  and  against  laps 
on  logarithmic  paper.  The  graphs  are  straight  lines,  in- 
dicating that  the  head  lost  varies  directly  as  some  power 
of  the  velocity.  The  graphs  are  nearly  parallel  lines, 
which  demonstrates  that  the  slope  varies  but  little  with 
the  size  of  pipe.  This  figure  also  shows  that  the  loss  de- 
creases with  increase  of  diameter  for  any  given  ve- 
locity; that  the  loss  is  greater  for  flow  against  than 
with  laps;  and  that  the  difference  of  loss  with  and 
against  laps  decreases  with  increase  of  diameter.  That 
the  effect  of  direction  of  flow  becomes  correspondingly 
less  as  the  size  increases  is  to  be  expected  since  the 
thickness  of  the  lap  is  a  constant  for  the  pii>es  tested 
and,  therefore,  the  ratio  of  this  thickness,  or  projection, 
to  the  diameter  decreases  with  diameter.  Thus,  the 
large  sizes  approach  the  conditions  of  smooth  pipes. 


TABLE  I.    VAEUTION  OF  m  AND  n  IN  THE  EQUATION  *i  ■ 


With 
Laps 
0  115 
0  0643 
0.0669 
0.0554 


0  0875 
0  0739 
0  0597 


With 
Laps 
1  86 
1.91 
1.92 
1   82 


Against 

Laps 
1  91 
1  95 
1  89 
1    80 


The  graphs  are  all  of  the  form,  hi,  =  mv".  The 
value  of  the  coefficient  and  exponent  are  given  in 
Table  I.  The  relation  of  m  to  d  can  be  expressed  by  the 
logarithmic  equation,  m  =  fcd-'.  Table  II  shows  the  vari- 
ation of  k  and  x  with  m. 

TABLE  II.    VARIATION  OF  k  AND  x  IN  THE  EQUATION,  m  =  *d^. 
With  Laps  Against  Laps 

* 0.0488        0  0515 

:;: —0  799       —0  926 

The  ratio  of  n  to  rf  can  be  best  expressed  by  the  cubi- 
cal equation,  n  =  acf  -f  6d^  -|-  cd  +  e.  The  limits  of 
usefulness  of  the  equation  were  found  by  determining 
the  point  of  inflection  when  the  second  derivative  of 
the  equation  was  made  equal  to  zero.  The  equation  for 
flow  with  laps  holds  good  for  all  values  of  d  equal  to 
4  in.  and  greater  and  is  true  for  all  positive  values  of  rf 
when  the  flow  is  directed  against  the  laps.  The  rela- 
tions thus  established  furnish  a  means  of  computing  m 
and  n  for  any  diameter  of  pipe.  Heretofore,  no  data 
have  been  available  to  predict  the  friction  loss  in  a 
pipe  on  which  experiments  have  not  been  conducted. 

The  effect  of  different  types  of  piezometer  rings  on 
the  measurement  of  lost  head  in  connection  with  the 
tests  on  the  6-in.  pipe  is  shown  in  Fig.  3.  It  will  be 
noticed  that  practically  identical  results  are  obtained  no 
matter  which  type  of  ring  is  used. 
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A  comparison  was  made  of  the  friction  losses  per  100 
ft.  of  pipe  for  both  smooth  cast-iron  and  galvanized  spi- 
ral-riveted steel  pipes.  The  losses  for  the  iron  pipe  were 
computed  from  Williams  and  Hazen's  "Hydraulic 
Tables."  When  the  flow  is  directed  with  the  laps,  the 
4-in.  spiral  riveted  pipe  shows  a  lesser  loss  than  the 
iron  pipe  of  like  diameter.  The  reverse  is  true  for  all 
the  larger  pipes.  However,  the  difference  is  small  and 
in  no  case  is  it  sufficient  to  warrant  the  spiral  pipe  to 
be  classified  as  unfavorable  because  of  friction  losses. 

The  conclusions  to  be  derived  from  the  investigation 


Simplified  Method  of  Plotting  Transit  and 
Stadia  Traverses 

By  Herbert  N.  Bradstreet 

U.  S.  Mineral  Surveyor,  Mosa.  Ariz. 

IN  PLOTTING  transit  and  stadia  notes  of  traverses 
for  mapping  an  area,  after  a  hard  day's  field  work, 
most  engineers  have  had  to  spend  weary  nights  in 
computing  latitudes  and  departures  so  that  the  traverse 
to  be  plotted,  because  those  in  charge  believed  a 
traverse  could  not  be  plotted  by  turning  angles  with  a 
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FIG.   2.      RELATION  OF  FRICTION   HEAD  TO   VELOCITY   OF   FLOW,  BOTH  WITH  AND  AGAINST  LAPS 
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FIG.  3.  EFFECT  OF  DIFFERENT  TYPES  OF  PIEZOMETER  HEADS  ON  LOST  HEAD  WITH  6-IN.  PIPE 


are  as  follows:  (1)  The  friction  loss  in  galvanized, 
spiral  riveted,  steel  pipes  when  the  flow  is  with  the  laps 
is  little  different  from  that  in  smooth  cast  iron  pipes. 
(2)  Spiral  pipes  should  be  laid  so  that  the  flow  is  with 
the  laps.  (3)  The  friction  loss  may  be  expressed  as, 
hi,  =  mv",  where  h,.  is  the  loss  due  to  friction  expressed 
in  feet  of  water;  v  is  the  true  mean  velocity  in  feet  per 
second;  m  is  the  value  of  hi,  when  t;  is  1  ft.  per  second; 
and  n  is  the  slope  that  the  graph  expressing  the  rela- 
tion of  hi.  to  V  makes  with  the  horizontal.  (4)  The  re- 
lations of  m  and  n  to  rf  are  readily  established,  allowing 
the  friction  loss  to  be  calculated  for  any  size  of  spiral 
pipe  when  experimental  data  are  not  available. 

A  complete  report  of  the  investigation  will  be  pub- 
lished in  a  bulletin  of  the  Engineering  Experiment  Sta- 
tion of  Purdue  University. 


Underground  Railway  for  Sydney 

Construction  of  the  underground  rapid-transit  lii.e 
through  the  business  district  of  Sydney,  New  South 
Wales,  is  to  be  resumed,  work  having  been  stopped  in 
1918  on  account  of  war  conditions.  It  is  expected  that 
bids  will  be  called  for  in  October  and  opened  early  in 
1022.  The  estimated  cost  is  about  $12,000,000  at  pres- 
ent rate  of  exchange.  Plans  have  not  been  completed 
for  the  cantilever  bridge  of  1,600  ft.  span  which  is  to 
cross  the  harbor  and  connect  two  sections  of  the  city. 
The  cost  of  the  bridge  is  estimated  at  $20,000,000. 
J.  J.  C.  Bradfield  is  chief  engineer  of  the  Metropolitan 
Railway,  which  is  a  government  enterprise.  The  rapid 
transit  improvements  were  described  in  Engineering 
News-Record,  July  8,  1920,  p.  56. 


protractor.  The  writer  recently  had  occasion  to  make 
a  contour  map  of  a  brushy  river  bottom  comprising 
several  channels  and  covering  an  area  i  to  3  of  a  mile 
wide  and  three  miles  long.  In  getting  the  salient 
points,  he  ran  a  half-dozen  closed  traverses.  When  it 
came  time  to  make  the  map  on  a  scale  of  two  hundred 
feet  to  the  inch,  he  determined  not  to  compute  any 
co-ordinates,  but  to  lay  out  the  map  with  a  protractor. 

Through  his  initial  point,  he  drew  a  cardinal  line 
and  from  this  line,  laid  off  the  first  azimuth  and  dis- 
tance. Through  the  second  point  by  means  of  large 
triangles,  he  passed  a  guide  line  parallel  to  the  first 
cardinal  line,  and  again  laid  off  the  azimuth  and  length 
of  the  second  course.  Thus,  through  each  transit 
.station,  a  line  parallel  to  the  cardinal  guide  line  was 
drawn  and  the  proper  deflection  made  from  it.  By 
this  method,  small  errors  in  deflection  angles  did  not 
become  cumulative,  but  resulted  only  in  slight  displace- 
ment of  plotted  points.  By  using  care,  he  was  able  to 
carry  this  system  of  parallel  lines  downstream  for  a 
distance  of  two  miles  and  back  again  on  the  other  side 
of  the  river  to  the  original  cardinal  guide  line,  and 
still  have  his  guide  lines  parallel  to  each  other  and 
the  final  line  coincident  with  the  original  guide  line. 
Not  only  did  the  traverse  close  well  within  the  require- 
ments of  the  map,  but  in  one  case  where  a  mistake  was 
made  of  100  ft.  in  reading  the  stadia  shot,  the  plotted 
t*ivcrse  showed  an  error  of  100  ft.,  and  by  the  direc- 
tion the  final  plotted  point  lay  from  the  objective  point, 
indicated  the  error  must  be  in  one  of  two  or  three 
sides  of  the  polygon. 

The  author  believes  considerable  time  and  fatigue 
was  saved  and  the  place  of  error  most  quickly  determined. 
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Letters  to  the  Editor 


If  you  have  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  utge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


Solid  VS.  Pneumatic  Tires  for  Trucks 

Sir — We  have  heard  from  several  sources  propaganda 
directed  at  state  highvifay  engineers  and  county  commis- 
sioners in  the  endeavor  to  induce  them  to  restrict  trucks 
engaged  in  the  construction  of  highways  to  the  use  of 
pneumatic  tires.  The  contention  is  that  the  pneumatic 
tire  will  not  damage  the  incompleted  road  surface  or  sub- 
grade  to  the  same  extent  as  a  solid  or  cushion  tire. 

Let  us,  however,  investigate  the  facts:  Assuming  a.  11- 
ton  truck  to  be  used,  we  find  the  weight  on  the  rear  wheels, 
taking  into  consideration  the  distribution  of  load,  weight 
of  the  body  and  the  like,  to  be  a  total  of  appro.ximately 
17,000  lb.,  or  8,500  lb.  on  each  wheel.  The  biggest  pneu- 
matic tire  yet  developed,  and  which  has  not  as  yet  proved 
a  commercial  success,  is  the  48  x  12-in.  size,  the  manu- 
facturers of  which  allow  at  present  a  load  capacity  of 
iust  8,500  lb.,  provided  this  tire  is  inflated  to  an  air  pres- 
m.re  of  HO  lb.  This  means  that  the  weight  per  square 
inch  of  road  contact  will  be  140  lb.  and  that  the  area  of 
contact  will  be  61  sq.in. 

This  same  truck  would  doubtless  be  equipped  with  14- 
in.  cushion  or  solid  tires  which  would  have  a  capacity  of 
12,000  lb.,  or  3,500  lb.  more  per  wheel  than  the  pneumatic. 
Tests  have  shown  that  the  weight  per  inch  of  contact  of 
solid-tired  wheels  is  105  lb.  as  against  140  lb.  in  the  case 
if  the  pne^.matic.  We  would,  therefore,  find  that  the  area 
of  contact  of  the  non-resilient,  solid  tire  is  practically  81 
sq.in.  as  compared  with  the  61  sq.in.  of  the  pneumatic. 

Inasmuch  as  road  damage,  rutting  and  the  like  is  en- 
tirely a  factor  of  weight  per  square  inch  of  road  contact, 
it  is  easy  to  see  that  the  properly  selected  solid  tire  will 
n  reality  cause  less  road  damage  to  a  soft  surface  than 
otII  a  properly  inflated  pneumatic  tire.  If  we  consider  the 
;emi-solid  or  cushion  type  of  tire,  in  which  the  area  of 
contact  is  considerably  increased  above  that  of  the  solid, 
xe  will  find  the  ideal  equipment  for  soft  or  uncompleted 
;oad  surfaces. 

This  is  an  important  matter  and  yet  is  one  which  has 
jeen  too  hastily  investigated  by  many  road  commissioners. 
It  is  simply  a  question  of  elementary  mathematics. 

H.  W.  Slauson, 
Engineering  Service  Manager,  Kelly-Springfield  Tire  Co. 

New  York,  July  13. 


Credit  for  Designing  School  in  New  York 

Sir — I  was  interested  in  the  article  entitled  "IIow  One 
Consulting  Engineer  Got  a  Job,"  by  Elwyn  E.  Seelye,  in 
Engineering  News-Record,  June  2,  1921,  p.  940.  Mr.  Seelye 
n  that  article  gives  the  impression,  first,  that  the  work  was 
landled  by  him  alone,  and,  second,  that  the  type  of  construc- 
tion was  worked  out  by  him.  Though  interesting,  the 
lescription  diverges  from  the  actual  facts,  which  I  will  state. 

The  work  described  in  the  above  noted  article  was  handled 
ander  the  firm  name  of  Seelye  &  Eraser,  since  dissolved,  in 
vvhich  the  writer  represented  the  Eraser  part.  The  type  of 
onstruction  was  used  for  the  first  time  in  New  York  schools 
■-wo  years  previous,  in  P.  S.  No.  29.  The  alternate  concrete 
Jesign,  based  on  beam  and  girder  construction,  adopted  for 
the  building,  was  worked  out  by  me  while  I  was  connected 
with  the  Truscon  Steel  Co.,  in  co-operation  with  their 
ingineering  department.  Various  other  concrete  alternates 
were  advocated,  but  our  scheme  proved  to  be  the  mo.st 
2Conomical  and  was  selected  by  the  contractor.  That  the 
■ielection  was  right  was  proved  by  the  fact  that  subsequently 
a  majority  of  the  twenty  odd  schools  built  used  the  same 
type,  before  P.  S.  No.  50,  described  by  Mr.  Seelye  was  even 
-ontemplated. 
;     The  contractor  for  P.  S.  No.  50,  described  in  the  article, 


became  interested  in  concrete  beam  and  girder  type  for 
schools  when  the  matter  first  came  up  in  connection  with 
P.  S.  No.  29.  In  pushing  the  matter,  I  received  a  good  deal 
of  assistance  and  encouragement  from  him  since  he  saw  the 
possibilities  and  advantages  of  this  type  for  school  build- 
ings. After  securing  the  contract  for  P.  S.  No.  50,  the  con 
tractor  naturally  turned  to  me  with  the  suggestion  of  work- 
ing up  a  proposition  of  a  similar  nature  as  had  been  used  in 
P.  S.  No.  29.  Mr.  Seelye  had  no  connection  with  the  mattei 
until  the  type  of  construction  was  decided  upon. 

Mr.  Seelye  claims  to  have  been  the  first  to  eliminate  the 
heavy  structural  steel  auditorium  girder.  This  was  also 
done  in  connection  with  P.  S.  No.  29. 

With  working  up  the  actual  drawings  I  had  no  direct 
connection  and  due  credit  can  be  claimed  by  the  designers 
of  the  firm  for  the  work  performed. 

New  York,  July  8.  Edwin  A.  Eraser. 

[The  above  letter  was  submitted  to  Mr.  Seelye  and  he  has 
replied  as  follows — Editor.] 

Sir — I  do  not  think  that  a  rebuttal  of  Mr.  Eraser's  state- 
ment would  add  to  engineering  knowledge  or  interest  your 
readers.  Elwyn  E.  Seelye. 

New  York,  July  18. 


Cohesion  in  Earth 


Sir — With  reference  to  G.  Paaswell's  article  on  earth 
pressure  theory.  Engineering  News-Record,  April  21,  1921, 
p.  682,  it  appears  to  me  that  in  deducing  a  conchoidal  frac- 
ture surface  from  the  theory  of  stress  he  uses  the  theory 
illegitimately.  It  seems  to  be  mechanically  impossible  for 
the  compression  due  to  weight  to  cause  tension  on  the 
planes  given.  Bursting  stress  involves  a  compressive  re- 
action in  the  surrounding  earth,  not  tensile  reaction. 
Crosthwaite  in  England  and  Weaterberg  in  Sweden  have 
found  friction  angle  to  diminish  with  depth,  but  this  is 
probably  a  question  of  water  content. 

Herbert  Chatley, 

Shanghai,  June  9.  Whangpoo  Conservancy  Board. 


Uses  for  Condemned  Wooden  Ships 

Sir — The  decision  of  Mr.  Lasker,  the  newly  appointed 
chairman  of  the  U.  S.  Shipping  Board,  to  sell  or  destroy  all 
the  Board's  wooden  steamers  before  October  1,  has  just 
come  to  my  notice.  As  it  is  very  unlikely  that  many  of 
these  vessels  will  be  sold,  the  destruction  of  the  greater 
portion  is  to  be  foreseen  and  a  discussion  of  means  to  pre- 
vent such  total  loss  should  be  of  interest. 

In  this  connection  I  would  suggest  two  plans,  which  to 
my  knowledge  have  not  been  previously  used  or  suggested. 
The  first  and  principal  one  is  the  use  of  these  vessels  in  the 
building  or  extension  of  ocean  jetties. 

I  have  had  some  experience  with  such  work  on  the  coast 
of  the  State  of  Washington,  where  extensive  works  of  this 
kind  have  been  constructed  at  the  mouths  of  the  Columbia 
River  and  Grays  Harbor.  The  present  method  consists  of 
constructing  pile  trestles  from  which  the  materials  for  the 
mattresses  and  rock  are  placed.  All  this  work  is  done  under 
great  difficulties  and  danger,  and  very  often  sections  of  the 
trestle  are  lost  through  heavy  seas.  In  case  of  later  jetty 
extensions  or  in  building  groins  to  prevent  undercutting  of 
completed  sections  the  rebuilding  of  the  trestle  is  necessary. 

As  a  substitute  for  the  above  method  I  suggest  that,  after 
steamers  have  been  stripped  of  all  salvage  material,  they 
may  be  loaded  with  rock,  after  possibly  first  placing  willow 
mattresses  on  the  bottom  of  their  holds  and  sinking  them 
in  line  or  in  a  staggered  position  along  the  line  of  the  pro- 
posed jetty,  extension  or  groTn.  If  the  amount  of  rock  thus 
placed  be  insufficient,  additional  quantities  could  be  put  in 
place  by  the  use  of  cableways  suspended  from  the  masts 
of  the  vessels.  Or  it  is  very  probable  that  additional  rock 
could  be  deposited  from  barges  laid  alongside  the  sunken 
vessels  on  the  leeside. 

Another  use  for  these  vessels,  though  more  limited,  would 
be  their  employment  in  establishing  foundations  for  light- 
houses on  sandy  bars  in  exposed  locations. 

Paris,  France,  July  8.  Harry  W.  Boetzkes. 
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Hints  for  the  Contractor 


Built-Up  Timber  Sections  Form  Track 
for  Steam  Shovel 

By  C.  W.  Geiger 

.'^an  Francisco.  Cal. 

PIECES  of  timber  bolted  together  to  form  sections 
make  a  convenient  track  for  steam  shovel  use  and  can 
be  handled  by  the  shovel  itself  as  shown  in  the  accom- 
panying illustration.     Each  section  is  made  up  of  six 

pieces   of   6   x   8-in.  

t  i  m  b  9  r  and  two 
shorter  pieces  of  2  x 
8-in.  plank.  The 
planks  are  put  in  the 
center  leaving  a  cen- 
tral hole  for  the 
passage  of  a  chain 
without  damaging 
the  timbers.  A  hole 
cut  in  the  timbers 
for  this  purpose 
would,  of  course,  re- 
duce the  salvage 
value  of  the  timber. 
The  sections  are 
ordinarily  delivered 
to  the  job  by  a  motor 
truck  from  which 
they  are  unloaded  by 
the  shovel  itself, 
using  a  chain  passed 
through  the  center 
hole  and  caught  in 
the    teeth    of    the 

bucket.  When  placing  the  sections  in  position  on  the 
ground  it  is  more  convenient  to  attach  the  chain  to  the 
rear  of  the  bucket  so  the  section  can  be  placed  well  back 
toward  the  shovel  wheels. 


TRACK  SECTIONS  AS  THEY  ARE 
UNLOADED  FROM  TRUCK 


Railroad  Crossing  Made  Up  on  the  Job 
With  Oxy-acetylene  Torch 

r>J  LAYING  out  the  industrial  track  to  be  used  in  the 
construction  of  the  Hetch-Hetchy  dam  for  the  San 
Francisco  water  supply,  a  crossing  was  built  up  on  short 
notice  with  the  aid  of  an  oxy-acetylene  torch.  This 
was  considered  advisable  because  the  job  is  about  120 


INDI.   iia.M.  KAIIJIOAD  ft; 


for  which  the  crossing  was  being  built.     The  gage  is 
3(5  in.  and  the  rails  weigh  about  40  lb.  per  yd. 

The  rails  on  the  main  line  were  cut  only  in  the  head 
(to  make  a  flangeway  for  wheels  on  the  crossing  track) 
leaving  web  and  flange  continuous.  Two  short  pieces  of 
rail  were  then  cut  with  the  required  angle  on  each  end 
to  fit  in  between  rails  on  the  main  line.  Adjoining  rail 
ends  on  the  crossing  track  were  likewise  cut  on  the 
proper  angle.  Four  angle  irons  were  used  at  each  rail 
intersection.  As  a  means  of  stiffening  the  crossing  and 
at  the  same  time  providing  a  guard  rail,  short  lengths 
of  rail  were  cut  so  that  when  laid  on  one  side,  as  shown 
in  the  accompanying  illustration,  they  would  fit  in 
between  the  main  line  rails,  head  against  web. 


Power  Winch  and  A-Frame  Transform 
Bucket  Loader  Into  Crane 

SIX  men  with  the  aid  of  the  machine  shown  in  the 
accompanying  picture,  completed  a  nine-day  job  with 
two  lean-to  trusses  and  one  apex  truss  in  less  than  a 
week's  working  time  at  the  plant  of  the  Barber-Greene 
Co.,  Aurora,  111.  Previous  to  the  arrival  of  the  struc- 
tural iron  workers  a  Barber-Greene  self-feeding  bucket 
loader  was  fitted  up  as  a  stiff-leg  crane.  The  bucket 
elevator  was  removed  and  a  power  winch  installed  on 
top  of  the  frame  which  houses  the  gasoline  engine.  At 
one  side  of  the  frame  an  A-frame  was  firmly  attached 
with  a  platform  at  the  opposite  side  weighted  with  sacks 
of  sand  to  form  a  counter-balance.    This  measured  32  ft. 


miles  by  rail  from  San  Francisco  and  the  delay  and  cost 
incidental  to  getting  the  necessary  special  work  was 
not  warranted  by  the  limited  service  and  light  traffic 


SELF-FEEDING  r.L'CKKT  LOADER  RIOOED  AS 
STIFF-LEG   CRANE 
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from  the  ground.  A  pole  was  lashed  to  the  A-frame  to 
give  the  boom  a  height  of  50  ft.  in  order  to  put  up  the 
apex  trusses.  The  original  drive  by  crawlers  did  not 
need  to  be  altered,  and  by  means  of  the  accurate  control 
possible  with  the  crawlers,  no  difficulty  in  maneuvering 
was  experienced  even  though  it  was  not  possible  to  raise 
and  lower  the  boom.  Power  was  furnished  by  a  25-hp. 
gasoline  engine. 

The  bridgemen  who  worked  with  the  machine  were 
enthusiastic  about  its  performance.  The  foreman, 
Charles  Herbert,  declared  that  it  was  better  than  a  mule 
traveler  and  much  faster  than  a  gin  pole.  Six  men, 
including  the  operator  of  the  machine,  comprised  the 
crew.  The  five  structural  iron  erectors  were  working 
for  the  Earl  Mosely  Construction  Co. 


Power  Draw-Knife  Digs  Detroit 
Sewer  Tunnels 

A  DRAW-KNIFE  pulled  by  cable  from  a  single-drum 
electric  hoist  is  proving  highly  successful  on  a 
number  of  the  tunnel  contracts  for  the  new  sewer  sys- 
tem for  Detroit,  Mich.  As  obsei-ved  on  tunnel  for  a 
lli-ft.  brick  sewer,  a  10-hp.  electric  hoist  was  located 
as  shown  by  the  sketch.  The  procedure  is,  at  night, 
to  drive  the  pilot  drift  about  30  in.  wide  and  48  in. 
high.     The  length   of  the   drift   is   about  the   regular 


Pilot  ciri-fl-  \ 


TUNNEL    EXCAVATIOX   WITH    POWER    1)RA\\'-KXIFE 

daily  advance  of  the  tunnel.  Two  men,  a  miner  and  a 
mucker,  drive  the  drift.  On  the  day  shift,  the  drift 
is  enlarged  by  mai-  'ng  cuts  with  the  draw-knife,  or 
taking  off  shavings  irom  the  sides  and  bottom,  the  full 
length  of  the  drift.  One  man  operates  the  knife,  car- 
rying it  forward  as  the  cable  is  payed  out  and  guiding 
its  cut  as  the  cable  is  handed  in. 

As  indicated  by  the  sketch  the  knife  is  an  oval  ring 
with  the  top  part  round  and  wrapped  with  cloth  to  form 
a  handle  and  the  remainder  of  the  ring  a  flat  blade  of 
tool  steel.  To  the  opposite  sides  of  the  ring  are 
attached  two  bail  rods  meeting  in  an  eye  to  which  the 
pulling  cable  is  hooked.  The  knife  cuts  the  clay  in  long 
ribbons  which  bi-eak  as  they  fall;  the  muckers  load  the 
pieces  with  their  hands.  The  knife  works  excellently 
in  the  smooth  Detroit  clay  and  best  when  this  clay  has 
enough  sand  to  break  up  Well  as  it  is  shoved  down. 
With  the  knife,  two  miners  and  six  muckers  take  the 
place  of  s'x  miners  ordinarily   employed   in  hand  ex- 


cavation, with  a  material  reduction  in  wages  and  an 
increase  of  25  per  cent  in  output.  The  hoist  and  knife 
cost  about  $700. 

Pavement  Breaker  Improvised  from 
a  Steam  Shovel 

AN  ERIE  steam  shovel  equipped  with  hanging  leads 
£\.  and  a  pile  hammer,  with  a  chisel  blade,  is  being 
employed  in  street  railway  track  construction  in  Detroit, 
Mich.,  to  break  up  the  old  pavement  over  the  16i-ft. 
trench  required  for  the  new  structure.  As  indicated 
by  the  illustration  the  breaker  is  used  to  punch  holes 
about  2  ft.  apart,  with  such  shattering  as  may  result, 
and  not  to  chop  up  the  pavement  completely  into  small 


\'.y^ 


Chisel  line  marks 
edge  ofcvt'.^ 

-2' -y^. 


PAVRMENT  IJHICAKER  ATTACHMENT  FOR  STEAM  SHOVEE 

fragments.  A  steam  shovel  follows  the  breaker  and 
tears  out  and  loads  the  old  pavement  into  trucks.  If 
the  asphalt. surface  is  in  good  condition  it  is  removed 
and  reclaimed  for  reuse  by  the  city  street  department, 
but  othenvise  it  is  loaded,  with  the  concrete  base  and 
other  excavated  material,  into  trucks  and  wasted.  The 
new  construction  is  being  performed  by  the  Depart- 
ment of  Street  Railways  under  the  direction  of  H.  P. 
Hevenor,  construction  engineer,  with  W.  R.  Dunham 
as  assistant  in  direct  charge. 
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News  of  the  Week 


New  York,  July  28,  1921 


To  Co-ordinate  Highway 
Research  Work 

Prof.  W.  K.  Halt  Chosen  by   National 

Research   Council   to   Direct 

Comprehensive  Program 

The  advisory  board  on  highway  re- 
search of  the  National  Research  Coun- 
cil has  engaged,  as  director,  William 
Kendrick  Hatt,  professor  of  civil  engi- 
neering and  director  of  the  materials 
testing  laboratory,  Purdue  University, 
Lafayette,  Ind.  His  work  as  an  inves- 
tigator in  organizing  the  timber  in- 
vestigations of  the  U.  S.  Forest  Service, 
and  in  other  engineering  and  scientific 
fields  for  the  past  twenty  years,  is 
well  known.  Director  Hatt  began  his 
duties  July  1,  with  headquarters  in  the 
building  of  the  National  Research 
Council,   Washington,  D.   C. 

The  advisory  board  was  established 
by  the  division  of  engineering  of  the 
National  Research  Council,  with  the 
co-operation  of  Engineering  Founda- 
tion, as  the  result  of  a  conference  held 
in  New  York  last  November.  By  the 
terms  of  the  by-laws  the  membership 
of  the  advisory  board  is  composed  of 
those  organizations  of  national  impor- 
tance interested  in  design,  construction, 
economics,  maintenance  and  financing 
of  highways,  in  materials  and  equip- 
ment therefor,  and  in  vehicles  used  on 
highways. 

Objects  of  Board 

In  addition  to  the  fifteen  member 
organizations,  thirteen  state  highway 
departments  and  more  than  forty  uni- 
versities have  signified  their  interest 
in  the  work  of  the  advisory  board  and 
their  willingness  to  co-operate.  The 
purposes  of  the  board,  as  explained  in 
a  recent  statement  by  Alfred  D.  Flinn, 
its  vice-chairman,  are: 

To  assist  existing  organizations  in 
outlining  a  comprehensive  national  pro- 
gram of  highway  research  and  co-ordi- 
nating their  activities  thereunder;  to 
organize  committees  for  specific  prob- 
lems; to  act  in  a  general  advisory  ca- 
pacity; to  serve  as  a  clearing  house  for 
highway  research  information. 

Three  technical  committees  have  been 
at  work  for  a  number  of  months.  These 
are  (1)  On  economic  theory  of  high- 
way improvement.  Prof.  T.  R.  Agg, 
Iowa  State  College,  chairman;  (2)  on 
character  and  use  of  road  materials, 
H.  S.  Mattimore,  engineer  of  tests, 
Pennsylvania  State  Highway  Depart- 
ment, chairman;  and  (3)  on  structural 
design  of  roads,  A.  T.  Goldbeck,  engi- 
neer of  tests,  U.  S.  Bureau  of  Public 
Roads,  chairman. 

The  executive  committee  of  the  ad- 
visory board  has  the  creation  of  addi- 
tional committees  under  advisement, 
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Prospects  of  New  Federal-Aid 
Road  Funds  Appear  Slim 

iWashingfon  Correspondence) 
Senator  Townsend,  chairman  of  the 
committee  on  post  offices  and  post  roads 
of  the  Senate,  practically  is  convinced 
that  the  appropriations  committees  will 
not  entertain  any  proposition  to  grant 
additional  funds  for  federal-aid  high- 
way work.  Despite  the  fact  that  no 
appropriation  probably  will  be  author- 
ized in  the  near  future,  Senator  Tovm- 
send  has  called  upon  the  committee  to 
begin  work  on  the  highway  bill  which 
has  passed  the  House.  It  is  his  ex- 
pectation that  the  committee  will 
amend  that  bill  so  as  to  embody  in  it 
the  interstate  road  plan  and  the  pro- 
vision for  a  highway  commission. 

Study  Pueblo  Reservoir  Sites 

Cooperation  of  the  U.  S.  Reclamation 
Service  in  a  plan  to  construct  a  storage 
reservoir  for  irrigation  water  8  miles 
above  Pueblo,  Col.,  to  safeguard  the 
city  against  floods  is  being  sought  in 
Washington.  Congressman  C.  B.  Tim- 
berlake  has  advised  the  Denver  Civic 
and  Commercial  Association  that  the 
Reclamation  Service  is  now  investigat- 
ing the  project.  A  survey  was  made 
several  years  ago. 

such  as  committees  on  vehicle  design  as 
related  to  a  road,  economics  and  cost 
of  transport,  financing  highway  im- 
provements, traffic  studies,  and  organi- 
zation of  construction  plants. 

Director  Hatt's  work  is  expected  to 
stimulate  experimental  work.  In  con- 
sultation with  the  advisory  board  he 
will  prepare  a  comprehensive  plan  of 
the  field  of  highway  research,  including 
economics,  design,  construction  and  ad- 
ministration, and  will  arrange  a  pro- 
gram of  committee  work  for  those 
fields  that  need  to  be  occupied. 

The  personnel  of  these  committees 
will  include  active  research  workers 
within  the  State  highway  commissions, 
the  universities,  the  governmental  de- 
partments and  other  research  organi- 
zations. A  census  will  be  taken  of  the 
research  work  completed  and  current, 
and  the  various  research  agencies  will 
be  invited  to  co-operate  in  an  attack  on 
those  urgent  problems  upon  the  solu- 
tion of  which  the  future  success  of 
highway  transport  depends. 

The  program  for  highway  research 
will  not  be  limited  to  problems  con- 
corned  with  the  construction  and  main- 
tenance of  roads  from  the  ordinary  en- 
gineering standpoint.  It  will  also  con- 
sider problems  of  economics  of  trans- 
port upon  highways  in  relation  to  other 
transport  agencies,  relation  of  design 
of  vehicles  to  character  of  road  con- 
struction, and  administration,  involving 
traffic  regulation,  fees  r.nd  maintenance. 


Detroit  Gets  Estimate  for  Water 
From  Lake  Huron 

Since  additional  water  will  be  needed 
for  Detroit  almost  as  soon  as  the 
400-m.g.d.  filtration  plant  now  under 
construction  is  completed,  Gardner  S. 
Williams,  Ann  Arbor,  Mich.,  has  made 
a  report  on  a  supply  from  Lake  Huron. 
A  ridge  between  the  lake  and  the  city 
would  necessitate  pumping.  Of  two 
possible  routes  for  a  conduit  the  short- 
est one,  49i  miles  in  length,  would  have 
a  maximum  lift  of  73  ft.,  the  final  ek-- 
vation  being  40  ft.  above  the  source. 
The  second  and  preferred  route  is  55 
miles  long,  with  a  maximum  rise  of 
170  ft.,  22  miles  from  the  lake,  where 
a  2,000-m.g.  reservoir  would  be  located, 
permitting  gravity  flow  from  the  re- 
mainder of  the  distance.  Two  7-ft.  con- 
crete lined  steel  pipe  lines  are  proposed 
for  the  22-mile  mains  to  the  reservoir 
and  a  10-ft.  concrete-lined  steel  gravity 
line  to  a  400-m.g.  service  reservoir 
near  the  city.  It  is  estimated  that  800 
m.g.d.  will  be  required  by  1939  if  the 
population  increases  at  as  high  a  rate 
as  it  did  from  1910  to  1920. 

Lake  Huron  water  shows  only  one- 
twentieth  as  many  bacteria  as  the  pres- 
ent supply  and  half  as  many  as  B.  Coli. 
The  $30,000,000  estimated  cost  is 
made  up  as  follows:  Intake  $1,025,000; 
pumping  station,  $2,108,000;  force 
mains,  $9,376,000;  storage  reservoir, 
$2,320,000;  gravity  conduit,  $8,080,000; 
service  reservoir,  $1,620,000;  contingen- 
cies and  engineering  at  20  per  cent,  $5,- 
471,000. 

Other  plans  are  being  studied  by  the 
water  commission  since  further  exten- 
sions of  the  plant  at  the  present  site 
are  not  considered  advisable  becau.^e 
of  the  concentration  and  congestion 
of  force  mains  in  the  streets  leading 
from  the  station. 


Holland  to  Visit  European 
Tunnels 

The  New  York  and  the  New  Jersey 
tunnel  commissions  last  week  concurred 
in  a  resolution  authorizing  Clifford  M. 
Holland,  their  chief  engineer,  to  make 
a  trip  to  Europe  for  the  purpose  of  in- 
specting vehicle  tunnels  and  securing 
at  first  hand  data  which  may  be  em- 
ployed to  advantage  in  the  final  details 
of  design  and  operation  of  the  Hudson 
River  vehicular  tubes,  contracts  for 
which  are  scheduled  to  be  advertised 
next  September.  Mr.  Holland  will  de- 
vote particular  attention  during  his 
trip  of  observation  to  matters  of  light- 
ing, interior  finish,  general  operating 
methods,  and  the  handling  of  traffic. 
He  will  probably  sail  from  New  York 
early  next  month  and  is  planning  to 
include  London,  Glasgow,  Paris  and 
Hamburg  in  his  itinerary. 
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War  Finance  Corporation  May 
Resume  Railway  Loans 

In  response  to  recent  inquiries  con- 
cerning the  War  Finance  Corporation 
in  relation  to  the  railroad  situation, 
Eug-ene  Meyer,  its  managing  director, 
stated  that  he  had  nothing  to  say  be- 
yond the  fact  that  there  has  been  some 
general  discussion  of  the  possibility 
of  Congress  authorizing  the  corporation 
to  resume  the  making  of  advances  to 
railroads,  or  to  the  Director-General  of 
Railroads  in  connection  with  his  ad- 
vances to  the  railroads.  He  pointed  out 
that  during  the  war  the  corporation, 
under  section  9  of  the  war  finance  cor- 
poration act,  had  authority  to  make  ad- 
vances to  the  railroads  under  federal 
control  "for  the  purpose  of  making  ad- 
ditions, betterments,  or  road  exten- 
sions to  such  railroad";  that  this  au- 
thority has  now  expired,  and  that  it 
would  be  a  question  of  policy  for  the 
Congress  and  the  Administration  to 
determine  whether  or  not,  from  the 
point  of  view  of  the  national  welfare, 
it  should  be  revived. 

Advances  Totalled  $205,000,000 
"The  War  Finance  Corporation,"  said 
Mr.  Meyer,  "made  advances  to  the  rail- 
roads during  the  administration  of  Di- 
rector General  McAdoo  and  later  under 
the  administration  of  Director  General 
Hines.  The  total  amount  advanced  was 
$205,000,000,  all  of  which,  with  the  ex- 
ception of  about  $45,000,000,  has  been 
repaid.  Some  of  the  loans  of  the  cor- 
poration were  made  to  the  railroads  for 
the  purpose  of  enabling  them  to  repay 
the  advances  made  to  them  by  Director 
General  McAdoo,  thereby  putting  the 
Railroad  Administration  in  funds.  Large 
advances  wei-e  made  during  the  period 
from  March  to  July,  inclusive,  1919 — 
subsequent  to  the  failure  of  Congress 
to  pass  the  railroad  appropriation — 
upon  thfe  security  of  certificates  of  in- 
debtedness issued  by  Director  General 
Hines,  and  were  all  repaid  when  Con- 
gress met  in  extra  session  and  passed 
the  railroad  appropriation.  Among 
these  advances  was  one  for  $50,000,000 
to  the  Director  General  of  Railroads." 
Two  propositions  for  wheat  business 
are  now  under  consideration  by  the  War 
Finance  Corporation,  according  to 
Mr.  Meyer.  One  involves  nine  million 
bushels  and  the  other  an  uncertain 
amount  but  probably  as  much  or  more. 
The  War  Finance  Corporation,  Mr. 
Meyer  stated,  has  not  sought  any  ex- 
tension or  prolongation  of  its  powers, 
but,  if  Congress  desires  the  corpora- 
tion to  resume  activity  in  connection 
with  railroads  and  to  broaden  its 
powers  for  agricultural  financing,  it 
will  respond. 


Making  Public  Health  Survey  of 
Tippecanoe  County,  Ind. 

A  public  health  survey  of  Tippe- 
canoe County,  Ind.,  is  being  made  dur- 
ing July  and  August  by  Dr.  Murray 
P.  Horwood  of  the  Department  of  Bi- 
ology and  Public  Health  of  the  Massa- 
chusetts Institute  of  Technology.  The 
survey  includes  water  supplies,  sewer- 
age and  sewage  disposal,  refuse  col- 
lection and  disposal,  milk  supply,  sani- 
tation of  food  stores  and  restaurants, 
housing,  school  sanitation  and  hygiene, 
organization  and  activities  of  the  health 


Masonic  Temple  Falls 
During  Construction 

Reinforced    Concrete    Structure    at    Sa- 

lina,  Kan.,  to  Cost  $800,000,  Nearly 

Completed  When  Failure  OccHrs 

About  four-fifths  of  the  $800,000  re- 
inforced-concrete  Masonic  Temple  at 
Salina,  Kan.,  collapsed  at  10  a.m.  July 
11.  The  buildmg  is  167i  x  125  ft.  and 
88  ft.  high,  with  five  stories.  At  the 
time  of  the  failure  the  structural  work 
was  completed  with  the  exception  of  the 
roof.      No    disturbance    of    forms    had 


Drainage  Congress  at  St.  Paul 

The  National  Drainage  Congress  is 
to  be  held  at  St.  Paul,  Minn.,  on  Sept. 
22  to  24.  E.  R.  Jones,  state  drainage 
engineer  of  Wisconsin,  Madison,  Wis., 
is  acting  president  on  account  of  the 
death  of  Edmund  T.  Perkins;  L.  K. 
Sherman,  Chicago,  is  director. 


$  Portion  of 

Building  whicK 
F£>.iled 
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COLLAPSE  OF  MASONIC  TEMPLE  AT  SALINA,    KAN.,   DESTROYED 
FOUR-FIFTHS  OF  STRUCTURE 


department,  vital  statistics,  anti-tuber- 
culosis activities,  hospital  facilities 
and  an  analysis  of  the  city  budget.  Ac- 
cording to  Dr.  Horwood:  "The  purpose 
of  the  survey  is  to  ascertain  exactly 
the  condition  of  the  factors  affecting 
the  public  health,  and  to  formulate 
a  program  for  the  improvement  of  the 
public  health  based  on  the  findings 
of  the  survey.  The  aim  is  to  attack 
the  tuberculosis  problem  not  only  by 
considering  the  disease  itself,  but  by 
improving  the  general  health  of  the 
community."  The  work  is  being  done 
under  the  auspices  of  the  Tippecanoe 
County  Tuberculosis  Association.  The 
county  named  includes  the  city  of 
Lafayette  and  the  town  of  West  Lafa- 
yette, the  home  of   Purdue   University. 

Denver  Commerce  Body  to  Select 
Water  Engineer 

The  Denver  Civic  and  Commercial 
Association  has  selected  T.  B.  Steams, 
chairman;  Major  L.  D.  Blauvelt,  Rich- 
ard A.  Parker,  Arthur  Ridgeway,  H.  S. 
Sands,  D.  G.  Thomas  and  T.  L.  Wilkin- 
son as  a  committee  of  engineers  to 
recommend  to  the  Municipal  Board  of 
Water  Commissioners  the  name  of 
"an  engineer  of  national  repution  to 
make  a  survey  of  Denver's  water  plant 
and  its  needs". 


taken  place  in  the  east  portion,  under 
the  auditorium  ceiling,  where  the  fail- 
ure started,  and  no  concrete  had  been 
poured  in  the  supporting  members  since 
the  first  week  in  June.  Shoring  was 
being  erected  for  the  roof  slab. 

Workmen  discovered  undue  buckling 
of  the  shores  about  an  hour  previous 
to  the  accident  and  reported  this 
to  the  foreman,  who  immediately 
started  eighteen  or  twenty  carpenters 
strengthening  the  shores.  A  crash 
above  them  gave  sufficient  warning  so 
that  all  the  men  got  out  except  two 
on  the  roof.  These  men  rode  down  with 
the  wreckage  but  escaped  with  minor 
injuries,  although  it  took  four  hours  to 
release  them. 

The  Condron  Co.,  Chicago,  is  inves- 
tigating the  disaster  for  the  owners. 
T.  L.  Condron  states  that  the  Eber- 
hardt  Construction  Co.,  which  had  the 
contract,  apparently  had  exercised  more 
than  usual  care  in  the  handling  of  ma- 
terial and  placing  of  forms;  also  that 
the  appearance  of  the  concrete  is  good, 
but  samples  have  been  taken  for  test. 

States  Get  30,303  Army  Trucks 

A  total  of  30,303  motor  vehicles  have 
been  transferred  by  the  War  Depart- 
ment to  the  Bureau  of  Public  Roads  for 
distribution  among  the  states  for  road 
building,  the  Director  of  Sales  reports. 
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Bolivia  Retains  Lavis  to  Advise 
on  New  Railway 

F.  Lavis,  consulting  engineer  of  New 
York  City,  has  been  appointed  con- 
sulting engineer  to  the  Bolivian  Gov- 
ernment and  the  Ulen  Contracting  Co. 
in  connection  with  the  construction  of 
the  railway  between  Atocha,  Tupiza 
and  Villazon  on  the  Argentine  frontier. 
By  the  construction  of  this  line  there 
will  be  established  continuous  rail 
communication  over  lines  of  the  same 
gage  between  Buenos  Aires  and  La  Paz, 
a  distance  of  nearly  1,500  miles,  and  by 
connection  to  the  Antofagasta  railway 
and  the  railways  of  Peru  two  additional 
transcontinental  routes  across  the 
Andes  will  be  developed. 

The  section  to  be  completed  is  ap- 
proximately 126  miles  in  length.  The 
gage  is  1  meter  (3  ft.  3i  in.)  and  it 
is  proposed  to  use  60-lb.  rails.  Part 
of  the  work  is  very  heavy  and  3  per 
cent  gradients  and  curves  of  100  m. 
radius  will  be  required.  Mr.  Lavis 
according  to  present  plans  vnW  leave 
New  York  for  Bolivia  early  next  month. 

Pennsylvania  Plans  Widening  of 
Important  Highways 

While  no  immediate  construction 
activities  will  result,  the  State  High- 
way Department  of  Pennsylvania  for 
the  last  two  years  has  been  making  a 
study  of  traffic  conditions  on  thorough- 
fares leading  to  important  municipali- 
ties and  eventually  steps  will  be  taken 
to  increase  the  width  of  the  arteries 
leading  into  the  larger  cities  of  the 
state.  At  the  instance  of  the  highway 
department  the  1921  legislature  en- 
acted legislation  which  received  the 
approval  of  th;>  Governor  and  which  will 
give  the  state  highway  department 
power  to  extend  the  width  of  important 
thoroughfares  so  that  they  will  be  ade- 
quate for  the  safety  of  road  users. 

It  is  not  the  purpose  of  the  depart- 
ment, according  to  a  recent  official  state- 
ment, immediately  to  widen  these  high- 
ways, but  merely  to  make  a  survey  of 
possible  future  traffic.  The  department 
hopes  by  this  procedure  to  save  the 
enormous  expenditure  which  will  neces- 
sarily be  entailed  in  widening  arterial 
roadways  after  improvements  have  been 
completed.  The  recent  legislature  gave 
the  department  authority  to  extend  the 
width  of  highways  to  120  ft.  The  great 
increase  in  motor  vehicle  traffic  within 
the  limits  of  the  larger  municipalities 
of  Pennsylvania,  department  officials 
believe,  will  eventually  necessitate  the 
building  of  thoroughfares  skirting  these 
municipalities  and  wide  enough  to  ac- 
commodate several  streams  of  traffic 
going  in  both  directions.  Within  a  few 
years,  it  is  predicted,  it  will  be  unwise 
to  send  heavy  trans-Pennsylvania  traf- 
fic into  Philadelphia  and  Pittsburgh, 
for  example,  inasmuch  as  addition  of 
this  traffic  will  add  to  the  congestion 
of  the  down-town  districts.  Conse- 
quently, the  highway  department  is 
convinced  that  wide  roads  must  be  pro- 
vided around  the  larger  cities  so  that 
traffic  may  be  accommodated. 


Two  Large  Bridges  Opened 
to  Traffic 

On  July  2  the  new  bridge  over  the 
St.  Johns  River  at  Jacksonville,  Fla., 
a  steel  structure  containing  a  vertical 
lift  span,  was  opened  to  traffic.  The 
structure  includes  nineteen  spans,  the 
longest  of  which  is  the  188-ft.  lift  span. 
Including  approaches,  the  stnicture  is 
3,800  ft.  long,  and  cost  nearly  $2,000,- 
COO.  On  the  same  day  the  Mound  St. 
bridge  across  the  Scioto  River  at  Colum- 
bus, 0.,  built  to  replace  a  bridge  de- 
stroyed by  the  1913  flood,  was  opened 
to  traffic."  This  is  a  concrete  arch 
bridge  1,050  ft.  long,  of  nine  spans, 
which  cost  about  $600,000. 


Tennessee  Governor  Appoints 
Engineer  License  Board 

Governor  Taylor  of  Tennessee  has 
just  appointed  the  state  board  of  archi- 
tects and  engineering  examiners  called 
ior  by  the  registration  law  passed  last 
April!  The  board  is  composed  of  three 
architects  and  three  engineers,  as  fol- 
lows: N.  W.  Daugherty,  Knoxville, 
civil  engineer  (six-year  term);  Prof. 
C.  S.  Brown,  mechanical  engineer, 
Vanderbilt  University,  Nashville,  six 
years;  A.  L.  Dabney,  civil  engineer, 
Memphis,  four  years;  W.  G.  Sears, 
architect,  Chattanooga,  four  years; 
Henry  C.  Hibbs,  architect,  Nashville, 
two  years;  B.  S.  Cairns,  architect, 
Memphis,  two  years. 

The  appointment  of  this  board  marks 
the  final  step  in  the  crusade  of  Ten- 
nessee engineers  and  architects  for  the 
passage  of  a  registration  law.  The 
movement  was  begun  in  the  fall  of  1920 
by  the  Engineers'  Club  of  Memphis, 
when  a  committee,  consisting  of  C.  E. 
Shearer,  A.  L.  Dabney,  and  Ralph 
Bosard,  was  appointed. 

The  law,  as  passed,  follows  the  gen- 
eral features  of  the  Engineering  Coun- 
cil law,  but  the  law  makers  cut  out  the 
requirement  for  registration  of  land 
surveyors  largely  because  of  objection 
from  the  rural  sections  of  the  state. 

The  law  provides  that,  within  one  year 
after  its  passage,  persons  practising 
architecture  or  engineering  in  the  state 
shall  be  required  to  submit  evidence  of 
qualifications  to  practice  and  shall  be 
registered.  The  provisions  of  the  act 
are  carried  out  by  the  board  of  ex- 
aminers appointed  by  the  Governor. 
Board  members  are  required  to  have  had 
ten  years'  experience,  five  years  in  re- 
sponsible charge  of  work,  to  be  a  citi- 
zen of  the  United  States  and  a  resi- 
dent of  Tennessee  and  to  be  thirty-five 
years  of  age.     The  license  fee  is  $25. 

Consulting  engineers  from  out  of  the 
state  associated  with  an  architect  or 
engineer  in  the  state  are  exempted,  pro- 
vided they  can  qualify  for  such  service 
in  their  own  state. 

Corporations  or  partnerships  may 
practice  engineering  or  architecture 
provided  the  person  or  persons  con- 
nected with  such  corporation  in  respon- 
sible charge  of  such  practice  is  or  are 
registered   as   required. 


Department  of  Public  Works 
for  California 

In  accordance  with  measures  passed 
at  the  last  session  of  the  California 
legistlature,  the  state  board  of  control 
has  completed  the  reorganization  pro- 
gram which  was  called  for  in  the  in- 
terests of  economy  and  efficiency  in 
government  affairs.  The  new  program 
provides  for  seven  departments  under 
which  all  work  of  the  state  will  be  done 
and  which  will  replace  eighty  or  more 
existing  state  agencies.  Under  the  new 
program,  which  is  to  go  into  effect 
July  30,  chief  responsibility  is  vested 
in  a  department  of  finance.  Other  de- 
partments are:  Civil  service,  institu- 
tions, industrial  relations,  public  works, 
agriculture  and  education. 

For  the  present  it  was  not  considered 
feasible  to  make  an  immediate  and  ab- 
solute change  of  the  full  scope  implied 
by  the  naming  of  these  several  depart- 
ments. Existing  departments  were  re- 
arranged, for  the  most  part,  so  as  to 
conform  to  the  new  plan  and  to  inter- 
fere as  little  as  possible  with  the  pres- 
ent personnel   and   machinery. 

The  department  of  public  works,  for 
example,  will  have  as  its  director  or 
senior  engineer  the  chief  engineer  of 
the  state  highway  commission,  who  will 
add  the  new  duty  to  his  present  work 
without  change  in  salary.  The  depart- 
ment vnW  have  five  subdivisions  as 
follows:  Highways,  engineering,  water 
rights,  land  settlement  and  architecture. 
The  state  engineer  retains  his  title  and 
continues  his  present  duties  under  the 
general  jurisdiction  of  the  department. 


To  Report  on  Lake  Michigan 
Interstate  Harbor 

Bills  providing  for  an  interstate  com- 
mission to  report  on  the  feasibility  of 
a  harbor  at  the  Illinois-Indiana  state 
line  on  Lake  Michigan  (to  be  called 
Illiana)  and  in  Wolf  Lake  have  been 
passed  by  the  legislatures  of  both  Il- 
linois and  Indiana.  The  commission  is 
to  be  composed  of  two  members  for 
each  state  and  a  fifth  appointed  by  the 
Chief  of  Engineers,  U.  S.  Army.  The 
Indiana  bill  provides  that  the  Indiana 
members  shall  be  appointed  by  the 
governor,  but  the  Illinois  bill  specifies 
that  the  members  shall  be  the  direc- 
tor of  the  state  department  of  public 
works  and  buildings  and  the  superin- 
tendent of  the  division  of  waterways  of 
that  department. 

Each  bill  appropriates  $25,000  for  the 
purposes  of   the   commission   and   pro- 
vides for  the  employment  of  engineer- 
ing,  legal   and   other   assistance.     The 
Indiana  bill   requires   a   full   report  to       I 
be  made  to  the  next  general  assembly       I 
of  the  state,  but  the  Illinois  bill  does 
not  specify  the  "next"  assembly.     This 
project   was    described    in    Engineering 
News-Rccoi-d   of  Jan.   20,    p.    120,  but      | 
on    the    map    the    name    of    the    pro-       I 
posed    harbor    was    given    incorrectly      ■ 
as  "Indiana"  instead  of  "Illiana."   This 
project    was    suggested    originally    by 
Colonel  W.  V.  Judson,  Corps  of  Engi- 
neers, U.  S.  Army. 
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To  Vote  on  $4,000,000  Filter 
Project  at  Buffalo 

At  the  election  next  November  the 
voters  of  Buffalo  will  pass  on  a  pro- 
posal to  issue  bonds  for  a  160,000,000- 
gal.  water  filtration  plant  at  an  esti- 
mated cost  of  $4,000,000,  which  shall 
not  exceed  $4,.500,000.  The  proposed 
plant  is  to  be  located  just  south  of  the 
Colonel  Francis  G.  Ward  pumping  sta- 
tion. The  City  Commission  has  appro- 
priated $10,000  for  investigation  pre- 
liminary to  the  design  of  the  proposed 
filtration  plant,  but  no  work  will  be 
done  on  the  detailed  plans  until  after 
the  results  of  the  November  election 
are  known.  George  C.  Andrews  is  water 
commissioner  of  Buffalo,  and  Arthur  W. 
Kreinheder  is  commissioner  of  public 
works. 

Federal  Co-operative  Reclamation 
Act  Favorably  Reported 

On  June  29  the  Senate  Committee  on 
Irrigation  and  Reclamation  favorably 
reported  Senator  McNary's  bill  (S. 
2170)  introduced  June  27,  "to  encour- 
age the  development  of  the  agricul- 
tural resources  of  the  United  States 
through  federal  and  state  co-operation, 
giving  preference  in  the  establishment 
of  rural  homes  to  those  who  have 
served  with  the  military  and  naval 
forces  of  the  United  States."  The  bill 
provides  for  a  revolving  fund  totaling 
$250,000,000  to  be  built  up  at  the  rate 
of  $20,000,000  for  the  first  year,  $35,- 
000,000  the  second  year,  $45,000,000  the 
third  year,  and  then  $50,000,000  for 
each  of  the  three  succeeding  years. 

Although  the  title  of  the  bill  specifies 
federal  and  state  co-operation,  state 
action  will  be  through  the  agency  of 
legally  organized  reclamation  districts. 
These  districts  are  to  he  initiated  in  co- 
operation with  the  Secretary  of  the  In- 
terior and  the  validity  of  their  organi- 
zation must  be  confirmed  judicially  be- 
fore the  Secretary  enfers  into  a  con- 
tract with  the  districts  for  the  reclama- 
tion of  lands.  Bonds  up  to  the  esti- 
mated cost  of  the  reclamation  work, 
plus  interest  on  the  bonds  during  con- 
struction, and  2  per  cent  additional  to 
pay  various  incidental  expenses,  are  to 
be  issued  by  the  district  and  deposited 
with  the  Federal  Farm  Loan  Board 
for  disposition.  The  bonds  are  to  run 
for  periods  of  not  over  forty  years  and 
to  bear  interest  at  a  rate  to  be  fixed  by 
the  Secretary  of  the  Interior,  not  to  ex- 
ceed 5  per  cent.  According  to  the  re- 
port of  the  Senate  committee  it  is  ex- 
pected that  the  district  bonds  will  not 
be  sold  until  "the  land  within  a  project 
will  have  attained  sufficient  value  to 
warrant"  their  sale  to  the  public.  When 
such  a  sale  is  effected  the  money  thus 
raised  goes  back  into  the  revolving 
fund.  The  committee  estimates  that 
within  the  twenty  years  prior  to  the 
time  that  the  Reclamation  Service  must 
begin  repaying  the  proposed  $250,000,- 
000  fund  the  turnover  of  money  pro- 
vided by  the  districts,  including  inter- 
est, will  amount  to  something  over 
$1,000,000,000. 


Under  the  bill  ex-service  men  and 
women  are  to  have  the  preference  of 
purchase  of  lands  thrown  open  to  sale 
for  a  period  of  sixty  days.  The  maxi- 
mum farm  unit  under  the  bill  will  be 
160  acres.  Privately  owned  lands  in 
excess  of  this  unit  are  to  be  sold. 


U.  S.  Public  Health  Engineer 
Urges  Filters  for  Milwaukee 

Another  report  on  Milwaukee's  water 
supply  urges  filtration  without  delay. 
R.  E.  Tarbett,  associate  sanitary  engi- 
neer, U.  S.  Public  Health  Service,  is 
the  author  of  the  report,  recently 
made  public  although  dated  May.  In 
the  main  his  conclusions  agree  with 
those  of  Harrison  P.  Eddy,  given  in 
Engineering  Neivs-Record,  July  7,  p.  26. 

Mr.  Tarbett's  conclusions  are:  Chlori- 
r.ation  is  not  now  efficient,  due  to  rapid 
changes  in  the  bacterial  content  of  the 
water.  After  the  sewage  disposal 
plant  is  built  there  will  still  be  pollu- 
tion, varying  in  intensity  and  therefore 
difficult  to  control  by  chlorination.  Fil- 
tration is  necessary  to  obtain  a  clear 
supply.  Colloidal  chemistry  may  help 
control  the  coagulation  process  but  it 
will  not  materially  effect  the  design. 
E.xperimcnts  on  coagulation  are  advis- 
able. He  urges  that  the  city  proceed 
along  lines  recommended  by  J.  W. 
Ellms;  that  the  U.  S.  Public  Health 
Service  cooperate  in  making  coagula- 
tion experiments  at  Milwaukee,  and  do 
so  at  once  so  as  not  to  delay  construc- 
tion; that  the  consulting  engineer  who 
supervises  the  preparation  of  filter  plans 
for  the  city  represent  the  city  in  these 
experiments  and  that  the  experiments 
form  a  part  of  a  larger  co-operative 
investigation  to  be  be  carried  on  by 
the  Service  and  many  coagulation  and 
filter  plants  over  the  country. 

Coincident  with  this  report  was  an- 
other by  Mr.  Tarbett  outlining  the 
proposed  co-operative  experimental 
work  at  Milwaukee,  Cleveland,  Cincin- 
nati, Louisville,  Minneapolis,  St.  Louis, 
New  Orleans,  Shreveport,  La.,  Birm- 
ingham, Ala.,  Columbus,  Ga.,  Wilming- 
ton, N.  C,  Baltimore,  Wilkinsburgh, 
Pa,.  South  Pittsburgh,  Pa.,  New  Castle, 
Pa.,  and  Bangor,  Me.  The  object  would 
be  to  learn  the  effect  of  hydrogen-ion 
concentration  in  connection  with  coagu- 
lation and  chlorination  processes  to  the 
end  that  better  methods  of  control  and 
efficiency  might  result. 


California  Highway  Bonds  Find 
Ready  Market 

An  offering  of  $4,878,000  of  55-per 
cent  California  Highway  bonds  made  on 
July  15  was  oversubscribed  on  the  day 
offered.  The  bonds  sold  above  par,  the 
total  premium  being  $19,550.  The 
speedy  sale  as  compared  with  the  great 
difficulty  or  inability  to  sell  bonds  in 
previous  yars  is  due  to  the  higher  rate 
of  interest  on  the  issue  recently  sold. 
Interest  rates  are  now  determined  for 
each  issue  according  to  market  condi- 
tions by  a  commission,  the  formation 
of  which  was  announced  in  Engineering 
News-Record,  Nov.  11,  1920,  p.  962. 


Montclair,  N.  J.,  Commission  Acts 
on  Sewage  and  Water 

The  town  commission  of  Montclair, 
N.  J.,  on  July  21  voted  4  to  1  to  con- 
tract with  the  Passaic  Valley  Sewerage 
Commission  for  the  disposal  of  the 
sewage  of  Montclair  through  the  Pas- 
saic Valley  trunk  sewer,  treatment 
works  on  the  Newark  Meadows  and  tun- 
nel beneath  Newark  Bay  and  the 
Bayonne  Peninsula  to  an  outlet  in 
Upper  New  York  Bay  near  Robins 
Reef.  At  the  same  time  the  commis- 
sion voted  unanimously  to  offer  the 
Montclair  Water  Co.  $700,000  for  its 
distribution  system  within  the  town  of 
Montclair,  in  accordance  with  a  valua- 
tion of  Clyde  Potts,  consulting  engi- 
neer, New  York  City. 

The  total  estimated  cost  for  Mont- 
clair to  enter  the  Passaic  Valley  trunk 
sewer  is  $1,739,055,  including  deferred 
interest  (explained  below)  and  a  sup- 
plementary outlet  sewer  to  the  trunk 
sewer. 

Items  in  Total  Cost 
Montclair's  share  of  the  cost  of  the 
trunk  sewer  and  disposal  scheme  is 
$1,234,055,  of  which  $947,670  is  for  the 
town's  proportion  of  the  $18,000,000  of 
obligations  already  incurred  by  the 
sewerage  commission  and  $205,271  is 
interest  computed  to  Feb.  1,  1922,  on 
Montclair's  share  of  original  contracts 
entered  into  years  ago,  totaling  $11,- 
250,000  —  Montclair  having  proposed 
heretofore  to  dispose  of  its  sewage  in- 
dependently. Another  item  in  the  total 
of  $1,234,055  is  $81,114  as  Montclair's 
estimated  share  of  completing  the 
Passaic  Valley  project  in  excess  of  the 
$18,000,000  of  expense  and  commit- 
ments  already  named. 

It  is  estimated  that  it  will  cost  Mont- 
clair $330,000  to  construct  a  relief 
sewer  to  the  Montclair-Bloomfield  out- 
let sewer  and  $175,000  for  a  supple- 
mentary sewer  paralleling  the  Orange- 
Montclair-Bloomfield  outlet  sewer  to 
the  present  river,  Montclair  having  con- 
tract rights  in  the  joint  outlet  for  a 
capacity  of  only  about  5,000,000  gal. 
a  day. 

May  Acquire  Distribution  Mains 

Montclair  has  not  yet  provided  funds 
for  either  the  sewage  disposal  or  water- 
supply  project.  As  to  the  latter,  under 
state  legislation,  the  tovm  proposes  to 
offfr  the  Montclair  Water  Co.  the  $700,- 
000  for  its  distribution  system  already 
named,  and  in  case  that  offer  is  not 
accepted  to  take  the  distribution  sys- 
tem by  condemnation.  The  company's 
book  value  for  the  distribution  system 
is  said  to  be  $825,000.  If  the  distribu- 
tion system  is  acquired,  it  is  the  inten- 
tion of  the  To\vn  Commission  to  obtain 
a  new  water  supply.  Its  present  sup- 
ply is  from  the  Little  Falls  filtration 
plant  of  the  Montclair  and  East  Jersey 
Water  companies.  Mr.  Potts  stated  in 
his  report  to  the  commission  that  Mont- 
clair might  possibl.v  arrange  for  a  sup- 
ply from  either  the  Newark  pipe  line 
from  the  Pequannock  River  or  the 
Jersey    City   conduit    from    the    Rock- 
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away  River,  both  of  which  pass  through 
the  town,  or  it  might  get  water  from 
the  Wanaque  River  development  for  the 
city  of  Newark,  now  being  carried  on 
by  the  North  Jersey  District  Water 
Supply  Commission. 

Dr.  James  T.  Ilanan  is  Commissioner 
of  Streets  and  Public  Improvements  and 
William  F.  Bates  is  town  engineer  of 
Montclair. 

Gans  Zeolite  Water  Softening 
Patents  Upheld 

The. Cans  patent  for  water  softening 
by  the  use  of  zeolites  has  been  upheld 
by  the  U.  S.  Circuit  Court  for  the 
Western  District  of  New  York  in  a 
decision  handed  down  on  June  15  in 
The  Permutit  Co.  against  the  Harvey 
Laundry  Co.  and  the  Refinite  Co.  The 
process  and  apparatus,  as  described 
in  U.  S.  Patent  1,195,923,  issued  Aug. 
22,  1916,  to  Dr.  Robert  Gans,  of  Pankow, 
Germany,  covers  water  softening  by 
passing  water  through  a  layer  of  zeo- 
lites or  hydrated  alumino-silicates,  rest- 
ing on  a  layer  of  sand  and  quartz, 
and  the  regeneration  of  the  exhausted 
zeolites  by  passing  through  them  a 
solution  of  salt  (actually  common  salt, 
or  sbdium  chloride).  The  defendants 
alleged  lack  of  novelty,  foreign  publica- 
tion, etc.  The  court  upheld  the  patent 
on  the  ground  of  infringement  and  de- 
creed an  injunction  and  an  accounting 
with  costs  to  the  plaintiff.  Fuller  par- 
ticulars may  be  obtained  from  the  Per- 
mutit Co.,  440  Fourth  Ave.,  New  York 
City. 


Personal  Notes 


Theodore  H  O  R  t  o  n,  for  many 
years  chief  of  the  division  of  sanitary 
engineering  of  the  New  York  State  De- 
partment of  Health,  became  chief  sani- 
tary engineer  in  the  Department  of  the 
State  Engineer  of  New  York  on  July  1. 
The  change  results  from  recent  legis- 
lation virtually  abolishing  the  division 
first  named  and  transferring  its  work, 
so  far  as  relates  to  passing  on  plans 
for  sewerage  and  sewage  disposal,  from 
the  State  Department  of  Health  to  the 
State  Engineering  Department. 

J.  C.  Gardner  has  been  appointed 
city  engineer  of  Niagara  Falls,  Ont., 
Canada. 

E.  W.  Baldwin,  resident  con- 
struction engineer  for  the  Sinclair  Re- 
fining Co.,  Coffeyville,  Kan.,  after  a 
vacation  in  Colorado  and  Yellowstone 
country,  will  become  an  active  member 
of  the  Mid-West  Engineering  Co., 
Coffeyville,  Kan. 

ArtUur  H.  Morrison,  for- 
merly with  the  Aberthaw  Construction 
Co.,  Boston,  Mass.,  has  become  associ- 
ated with  the  Moulton  Engineering 
Corp.,  Boston  Mass. 

Caleb  M.  S  a  v  i  l  l  e,  manager 
and  chief  engineer  of  the  water  depart- 
ment of  Hartford,  Conn.,  has  been  ap- 
pointed a  member  of  the  Hartford 
Meadows      Development      Commission, 


authorized  by  the  last  legislature  to  re- 
claim a  large  area  of  land  from  floods 
by  building  dikes  at  an  expense  of 
§2,000,000. 

R.  A.  C  A  T  T  E  l  L,  formerly  on  the 
technical  staff  of  S.  Pearson  &  Son, 
London,  England,  in  connection  with 
the  work  of  this  firm  as  petroleum  de- 
velopment managers  for  the  British 
Ministry  of  Munitions  of  War  and  later 
engineer  and  chief  of  the  construction 
department  at  St.  Aime,  Algeria, 
Africa,  of  the  Societe  d'Etudes  de  Re- 
cherches  et  d'  Exploitation  des  Petroles 
en  Algerie,  for  whom  S.  Pearson  &  Son 
are  technical  directors,  is  now  in  the 
sei-vice  of  the  U.  S.  Bureau  of  Mines 
in  charge  of  the  field  office  at  Shreve- 
port.  La.  He  is  the  co-author  with 
H.  W.  Bell  of  a  report  on  the  Monroe 
gas  field  in  northern  Louisiana  which 
is  now  being  published  by  the  Conser- 
vation Commission  of  the  State  of 
Louisiana. 

Nelson  L.  Protheroe,  for- 
merly superintendent  for  Villadsen 
Bros.,  Inc.,  general  contractors.  Salt 
Lake  City,  Utah,  is  now  superintendent 
for  the  Lynch-Cannon  Engineering  Co., 
engineers  and  contractors,  Salt  Lake 
City,  and  will  be  connected  with  con- 
struction work  in  the  Denver  district. 

J.  Paul  Blunden,  formerly 
county  engineer  of  Boone  County,  W. 
Va.,  has  been  appointed  assistant  divi- 
sion engineer,  West  Virginia  State 
Road  Commission,  with  headquarters 
at  Martinsburg. 

Robert  L.  E.  Ward,  municipal 
and  civil  engineer,  formerly  of  Great 
Falls,  Mont.,  has  been  made  manager 
of  the  general  engineering  office  re- 
cently opened  by  the  Weiland  Engi- 
neering Co.  in  Canon  City,  Col. 

Prof.  Charles  A.  Holden, 
director  of  the  Thayer  School  of  Civil 
Engineering,  Dartmouth  College,  Han- 
over, N.  H.,  has  been  appointed  by  Gov- 
ernor Brown  a  member  of  the  commis- 
sion for  the  conservation  of  water 
power  in  New  Hampshire.  He  was  the 
correspondent  for  the  State  of  New 
Hampshire  for  the  water  conservation 
committee  of  Engineering  Council. 

Frederick  J.  Trowbridge, 
recently  with  Hugh  L.  Thompson,  con- 
sulting engineer,  has  opened  an  office 
for  the  practice  of  civil  engineering 
and  surveying  in  Waterbury,  Conn.,  and 
will  specialize  in  plans,  specifications, 
estimates,  construction  engineering  and 
supervision,  property  and  quantity  sur- 
veys, landscape  and  industrial  plant 
work. 

A.  H.  Ox  H  o  L  M,  for  the  past  18 
months  European  manager  of  an 
American  firm  of  lumber  exporters,  has 
been  designated  by  the  Secretary  of 
Commerce  to  be  chief  of  the  newly 
created  lumber  division  of  the  Bureau 
of  Foreign  and  Domestic   Commerce. 

Ray   Sperr,  county  engineer,  Ke- 
weenaw County,  Mich.,  has  resigned  to 
accept   a    position   with   the   Wisconsin 
.   Stale  Hiirhwav  Denartment. 


Victor  M.  Sum  m  a,  formerly  in 
the  service  of  the  American  Brake  Co., 
St.  Louis,  Mo.,  has  opened  an  office  as 
general  consulting  engineer  in  St. 
Louis. 

Burton  Hamilton,  formerly 
assistant  city  engineer,  has  been  ap- 
pointed city  engineer  of  Alameda,  Cal. 
Robert  S.  Harsh  of  Alliance, 
Ohio,  has  been  appointed  state  archi- 
tect and  engineer  of  Ohio  and  will  be 
connected  with  the  department  of  high- 
ways and  public  works. 

Batchelder  &  Scales,  Indi- 
anapolis, Ind.,  is  a  new  architectural 
and  engineering  firm  organized  recently 
by  Ralph  J.  Batchelder,  formerly  de- 
signer for  Allen  &  Collens,  Boston, 
Mass.,  and  Holebird  &  Roche,  Chicago, 
111,  and  by  Walter  H.  Scales,  formerly 
chief  designer  of  the  Lackawanna 
Bridge  Co.,  Buffalo,  N.  Y.  Both  have 
recently  been  partners  of  the  firm  of 
W.  E.  Russ  &  Co.,  Indianapolis. 

The  Elcon  Engineering 
C  0.  has  opened  offices  in  Columbus, 
Ohio,  to  engage  in  general  contracting 
and  engineering,  specializing  in  elevat- 
ing and  conveying  equipment.  E.  S. 
Hetrick,  president,  has  been  connected 
with  the  engineering  department  of  the 
Jeffrey  Manufacturing  Co.,  Columbus, 
for  about  13  years. 


Obituary 


Joseph  Hanson,  contractor  of 
Tacoma,  Wash.,  recently  committed  sui- 
cide in  that  city.  He  had  been  identi- 
fied with  building  work  in  Tacoma  for 
17  years. 

Adolpho  Oliveras,  contrac- 
tor, died  in  Santa  Monica,  Cal.,  July  3. 
He  was  66  years  of  age.  Most  of  the 
highways  in  the  Palisades  district  of 
Santa  Monica  and  many  of  the  coast 
roads  were  constructed  by  him.  He 
also  built  the  canals  in  the  city  of 
Venice,  Cal. 

R.  H.  Gillespie,  president  of  the 
Traylor-Dewey  Contracting  Co.,  Allen- 
town,  Pa.,  died  July  15,  at  White  Lake, 
Sullivan  County,  N.  Y.  He  was  born 
in  New  York  City  in  1867  and  attended 
Union  College,  Schenectady,  N.  Y. 
From  1888  to  1894  he  was  engaged  in 
engineering  work  with  various  railroads 
during  which  time  he  was  engineer  in 
charge  of  construction  with  the  Charles- 
ton, Cincinnati  &  Chicago  R.R.  and 
with  the  Little  Falls  &  Dolgcville  R.R. 
In  1896  he  became  assistant  engineer, 
department  of  street  improvements,  23d 
and  24th  wards.  New  York  City,  and 
later  he  became  assistant  engineer,  bu- 
reau of  highways,  Borough  of  Bronx, 
New  York  City.  He  also  served  as 
chief  engineer  of  sewers  and  highways, 
Borough  of  Bronx,  New  York  City,  for 
about  12  years.  He  designed  the  col- 
lapsible forms  and  traveling  concrete 
plant  for  the  large  Avenue  A  sevreT, 
New  York  City. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Jolume 


Further  Settlements  in  Wage 
Disputes  Made 

Further  progress  toward  settlement 
of  wage  disputes  in  the  building  indus- 
try have  been  made  during  the  past 
week.  In  Rochester,  N.  Y.,  there  is  an 
indication  of  an  early  settlement  be- 
tween employers  and  employees  in  some 
trades,  due  to  the  report  of  the  impar- 
tial investigating  committee  and  the 
activity  of  the  mayor  of  the  city.  The 
strike  was  called  on  April  1,  after  the 
unions  had  refused  to  accept  a  15  per 
cent  reduction  from  the  general  $l-an- 
liour  scale. 

In  Philadelphia  9,000  carpenters,  who 
have  been  on  strike  since  May  1,  have 
agreed  to  a  reduction  of  22hc.  per  hour, 
the  old  scale  being  $1.12J.  A  44-hour 
week  replaces  the  40-hour  week  and 
other  adjustments  in  overtime  have 
been  made.  It  is  the  contention  of  the 
contractors  that  the  action  of  the  car- 
penters will  practically  bring  to  a  close 
the  strike  of  almost  three  months'  dura- 
tion, as  only  the  plasterers  and  brick- 
layers remain  out.  Contractors  an- 
nounce that  enough  non-union  men  are 
available  to  carry  on  building. 

The  San  Francisco  situation  remains 
unsettled.  Press  reports  are  to  the  ef- 
fect that  all  labor  unions  plan  a  meet- 
ing for  Aug.  11,  at  which  time  a  vote  is 
to  be  taken  on  the  advisability  of  call- 
ing a  general  strike  as  a  weapon  against 
the  growth  of  the  open-shop  movement. 


Irregular  Employment,  Inefficient  Management, 
Labor  Rules  Cause  Waste  in  Building 

Duplication  in  Estimating,  Accidents,  Etc.,  Secondary  Causes, 
as  Found  by  Committee  on  Waste  Elimination 


Department  of  Justice  Appeals 
Bond  Premium  Case 

An  appeal  has  been  taken  from  the 
recent  decision  of  the  Court  of  Claims 
to  the  effect  that  contractors  were 
allowed  reimbursement  of  the  cost  of 
premiums  on  bond,  liability  and  other 
insurance.  The  Department  of  Justice 
has  just  entered  an  appeal  in  the 
Mason  &  Hanger  and  the  Northeastern 
Construction  Co.  cases  decided  in  the 
contractors  favor  under  date  of  April 
18,  1921.  The  appeal  has  been  allowed 
by  the  court  and  unless  prosecution  of 
it  is  abandoned  at  least  another  year 
will  elapse  before  final  settlement  will 
be  possible. 

Attorneys  for  members  of  the  As- 
sociated General  Contractors  of  Amer- 
ica are  confident  that  the  Supreme 
Court  of  the  United  States  will  uphold 
the  Court  of  Claims  in  its  decision 
that  contractors  should  be  allowed  re- 
imbursement. 


California  Metal  Trades  Post 
Notice  of  Wage  Cut 

Notices  of  wage  reductions  affecting 
some  25,000  men  in  fifty  different  trades 
have  been  posted  by  all  members  of  the 
California  Metal  Trades  Association. 
The  reduction  is  to  become  effective 
Aug.  1,  and  averages  about  10  per  cent 
below   the    scale   fixed    Nov.   24,    1919. 


IN  a  report  made  public  last  week 
by  the  Committee  on  Elimination  of 
Waste  in  Industi-y  of  the  American 
Engineering  Council,  Sanford  E. 
Thompson,  of  Boston,  who  made  the 
investigations  in  the  building  industi'y, 
asserts  that  the  greatest  wastes  in 
building  occur  through  irregular  or 
seasonal  employment  of  skilled  me- 
chanics, through  inefficient  manage- 
ment on  the  part  of  the  employer,  and 
certain  wasteful  labor  rules.  As  sec- 
ondary causes  for  the  waste  in  con- 
struction work  are  given  duplication  of 
labor  in  estimating  and  quite  often  in 
design,  failure  of  architects  to  furnish 
check  plans  and  specifications,  and  ac- 
cidents which  are  particularly  impor- 
tant in  the  building  industry  because 
of  the  extra  hazardous  nature  of  the 
work. 

Irregular  employment,  the  report 
reads,  is  due  to  seasonal  fluctuations, 
bad  weather,  and  strikes  and  lockouts. 
The  point  is  emphasized  in  the  report 
that  a  certain  amount  of  education 
should  be  given  the  public  in  the  matter 
of  making  a  more  equable  distribution 
of  construction  work  throughout  the 
entire  year,  so  that  the  average  work- 
ing day  of  the  building  trades  mechanic 
could  be  lengthened  and  his  lost  time 
thereby  reduced. 

Management  and  Labor  Wastes 

As  to  inefficient  management,  the 
chief  sources  of  waste  in  this  particu- 
lar are  due  to  failure  to  furnish  a 
continuity  of  employment,  failure  to 
plan  work  in  sufficient  detail,  lack  of 
proper  co-ordination  of  scheduling,  pur- 
chasing, and  delivery  with  job  require- 
ments, lack  of  standards  and  adequate 
cost  methods  as  a  means  of  checking 
production,  high  labor  turnover,  gen- 
eral failure  to  develop  and  use  a  greater 
amount  of  mechanical  equipment,  and 
waste  of  material  through  careless 
handling  and  improper  plant  operation. 

The  labor  regulations  which  are  con- 
sidered wasteful  are  classified  accord- 
ing to  those  that  (1)  require  skilled 
men  to  do  work  that  could  be  performed 
by  unskilled  men;  (2)  restrict  indi- 
vidual incentive  through  requiring  uni- 
form wages;  (3)  limit  the  number  of 
apprentices;  (4)  reduce  excessively  the 
number  of  working  hours;  (5)  restrict 
the  output  by  prohibiting  the  use  of 
labor-saving  devices;  and  (6)  impose 
jurisdictional  regulation. 

The  report  cites  unemployment  fig- 
ures in  the  building  trade  in  Massa- 
chusetts  due   to  all   causes   and   upon 


the  assumption  that  these  figures  are 
coi'rect  and  representative  of  the  en- 
tire country  it  is  found  that  if  one-half 
of  this  unemployment  could  have  been 
eliminated  the  value  to  the  building 
industry,  or  its  wealth  to  the  country 
would  have  been  increased  as  follows: 
1915,  $106,000,000;  1916,  $91,000,000; 
1917,  $113,000,000;  1918,  $85,000,000; 
1919,  $141,000,000;  and  1920,  $192,000,- 
000.  The  lost  or  wasted  time  exclusive 
of  Sundays,  Satui'days  and  holidays  is 
indicated    in    the    accompanying    table 

TABLE   SHOWING  ACTUAL  DAYS  WORKED 

IN'  COMPARISON  WITH  EFFECTIVE 

WORKING  DAYS  POSSIBLE  FOR 

VARIOUS  TRADES 


S  j:  go.  o  g 

?  ^S  j,tj  -gj 

■Sd5         S^  ^         S  0) 

Trade                     U''^  .^^^  &^ 

Plasterers 254  170  33 

Painters 254  182  29 

Paper  hangers 254  182  29 

Plumbers 27 1 J  200  25 

Ironworkers 273!  150  44 

Bricklayers 275  182  33 

Stonemasons 275  185  33 

Electricians 280  216  23 

Elevator  constructors 280  216  23 

Engineers 280  200  29 

Firemen 280  200  29 

Lathers 280  190  32 

Composition  rooferj 280  182  35 

Slate  and  tile  roofer.- 280  1 70  40 

Sheet  metal  workers 280  185  34 

Stonecutters 280  180  36 

Asbestos  workers 28 1  185  34 

Granite  cutters 281  180  36 

Cement  finiiiher-. 281  176  37 

Plasterers'  helper: 281  180  36 

Riggers   281  175  37 

Stramfitters 281  180  36 

fphnl^t.Tcra 281  225  20 

l.i.liorcr. 281  277  I 

Tiic^.tt.rshc'.per; 282  200  29 

■lilc  setters 282  200  29 

Average  275  189  31 

which  is  compiled  from  data  taken  from 
Philadelphia  and  vicinity  and  consid- 
ered as  representative  average  condi- 
tions. The  days  at  work  by  the  accom- 
panying table  average  189  per  year 
for  the  various  trades.  The  average  of 
estimates  reported  to  the  committee  by 
various  contractors  is  210  working  days 
per  year,  which  is  considered  as  nearly 
right  as  could  be  expected.  Over  half 
the  lost  time,  it  is  estimated,  is  due  to 
bad  weather  and  the  balance  chiefly  in 
waiting  for  or  looking  for  work.  As 
an  example  of  the  extreme  labor  turn- 
over which  occurs  in  the  building  in- 
dustry, the  committee  found  one  man 
who  in  the  course  of  five  and  a  half 
years  had  worked  for  76  different  con- 
tractors and  was  hired  108  times.  Dur- 
ing 1917  this  man  worked  for  eleven 
different  contractors  and  was  hired 
fourteen  times  in  a  period  of  nine 
months. 
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As  to  the  means  of  reducing  seasonal 
employment,  the  committee  finds  that, 
although  efforts  toward  reducing  have 
been  local  and  often  spasmodic,  recent 
developments  and  conferences  have 
shown  the  possibilities  cf  vast  improve- 
ment. The  means  of  bringing  about  a 
reduction  of  seasonal  employment  may 
be   outlined,   says   the   report,  by: 

(1)  Allowing  a  small  margin  of  profit 
for  both  labor  and  capital  during  win- 
ter months;  (2)  developing  methods  of 
conducting  work  in  cold  weather;  (3) 
arranging  work  to  provide  indoor  oper- 
ations in  cold  and  stormy  weather; 
(4)  organizing  a  clearing  house  for 
co-ordination  of  activities;  (5)  increas- 
ing the  usefulness  of  employment  bu- 
reaus, and  (6)  educating  the  public. 

Adherence  to  these  practices  would 
allow  the  contractor  to  figure  on  work 
at  the  same  price  throughout  the  year, 
thus  stimulating  winter  construction 
and  lessening  unemployment  due  to  the 
seasonal  feature. 

The  report  emphasizes  the  necessity 
for  more  effective  co-ordination  of  con- 
struction activities.  The  Philadelphia 
plan,  developed  by  the  Building  Trades 
Council  under  the  leadership  of  D. 
Knickerbocker  Boyd,  and  which  advo- 
cates the  establishment  of  a  central 
bureau  through  which  all  construction 
programs  in  the  territory  are  cleared 
is  cited  as  a  possibility  for  secuinng 
that  needed   co-ordination. 

Strikes  Great  Waste 

"The  strike  is  one  of  the  greatest 
economic  wastes  to  be  found  in  the 
building  industry,"  says  the  report. 
"If  the  greatest  cause — the  demand  for 
an  increase  in  wages — could  be  elimi- 
nated, strikes  as  a  factor  of  waste 
would  shrink  into  insignificance,"  con- 
tinues the  report.  "The  remedy  that 
suggests  itself  is  co-operation.  Man- 
agement and  labor  must  forget  the  sore 
spots  of  past  conflicts  and  through 
wholehearted  co-operation  fix  by  proper 
studies  a  minimum  wage  to  correspond 
with  a  standard  amount  of  production, 
with  additional  compensation  for  addi- 
tional output.  This  would  furnish  an 
incentive  to  the  man  and  would  give 
recognition  to  the  deserving  mechanic. 
Unions  must  co-operate  to  the  extent 
of  eliminating  the  flat  rate  for  all  me- 
chanics of  a  trade  and  also  to  the 
extent  of  modifying  the  restriction 
which  forbids  mechanics  to  accept  piece 
work.  With  definite  standards  fixed 
and  with  the  co-operation  of  both  par- 
ties fair  incentives  can  be  introduced." 

The  need  is  also  emphasized  for  the 
establishment  of  tribunals  for  the  dis- 
cussion and  settlement  of  questions  con- 
cerning wages,  hours  of  labor,  working 
conditions,  and  the  other  causes  of 
strikes,  lockouts,  etc. 

As  to  the  waste  occurring  from  bad 
management,  the  report  asserts  that 
"problems  of  construction  management 
involve  not  merely  the  taking  of  the 
contract,  the  purchase  of  materials,  the 
engaging  of  foremen  to  handle  the 
work.  They  involve  also  the  arranging 
of  the  work  of  the  different  trades,  the 


scheduling  of  the  operation  and  delivery 
of  material,  the  planning  of  the  work 
of  individuals  and  groups  of  workmen, 
the  design  and  maintenance  of  the  per- 
fect equipment,  the  maintenance  of  cost 
records,  the  knowledge  of  what  consti- 
tutes a  day's  work,  definite  policies  of 
employment,  and  the  payment  of  the 
workmen  in  accordance  with  perform- 
ance. All  of  these  things  are  essential 
in  well-managed  construction  opera- 
tions." 

The  report  suggests  that  there  are 
not  enough  of  the  effective  methods  used 
in  construction  work  which  are  em- 
ployed in  ordinary  factory  manage- 
ment; that  contractors  are  too  prone 
to  leave  the  planning  of  their  work  to 
superintendents  or  often  to  foremen, 
and  also  that  rule-of-thumb  methods 
are  still  largely  employed. 

The  report  indicates  that  one  method 
in  which  labor  turnover  could  be  ma- 
terially diminished  would  be  through 
the  use  of  employment  managers  whose 
sole  duty  would  be  the  examination  of 
prospective  workmen  and  co-operation 
with  them  while  on  the  job.  The  theory 
is  advanced  that  the  high  percentage 
of  quits  on  the  part  of  workmen  would 
be  materially  reduced  were  the  respon- 
sibility for  hiring  and  firing  employees 
placed  in  the  hands  of  a  competent 
and  sympathetic  employment  manager. 

Plant  Layout 

The  study  of  plant  layout  is  another 
detail  of  construction  management  not 
taken  full  advantage  of,  says  the  report. 
In  such  studies  it  is  pointed  out  that 
the  engineers  designing  plant  layout 
should  co-operate  with  practical  super- 
intendents in  order  that  the  layout  as 
designed  may  be  thoroughly  practical 
in  operation.  "The  possibilities  of  sav- 
ing by  the  application  of  more  plant 
engineering  are  enormous,"  says  the 
report,  "since  the  cost  of  all  operations 
are  affected  by  the  equipment  used  in 
handling  materials,  the  location  of  the 
equipment  and  the  efficiency  with  which 
it  is  utilized.  The  general  failure  of  the 
industry  as  a  whole  to  develop  and  use 
a  greater  amount  of  mechanical  equip- 
ment is  an  established  fact.  Greater 
strides  ha-.e  been  mado  in  almost  every 
other  industry  in  the  application  of 
mechanical  means  as  labor-saving  de- 
vices and  production  stimulants.  Con- 
tractors would  do  well  to  realize  this 
and  by  direct  interest  develop  this  side 
of  their  industry." 

The  report  asserts  that  union  organi- 
zation is  more  essential  in  building 
construction  work  than  elsewhere  be- 
cause of  the  seasonal  characteristics 
and  the  intermittent  employment.  It 
also  says  that  some  of  the  union  rules 
affecting  work  are  justified  in  further- 
ing the  quality  and  workmanship. 
However,  many  are  absolutely  wrong 
and  uneconomical,  asserts  the  report, 
and  show  a  lack  of  recognition  of  the 
fundamental  principles  of  economics 
which  require  that  a  man  give  his  best 
in  order  to  receive  a  fair  return.  "Many 
unions  have  exceeded  the  limits  of  fair- 
ness partly  because  of  the  leader's  lack 


of  appreciation  of  the  fundamental  need 
for  high  production,  ha\e  formulated 
by-laws  and  in  individual  cases  have 
formulated  demands  that  have  been  a 
tremendous  factor  directly  or  indirectly 
in  the  restriction  of  output.  This  has 
resulted  in  increasing  cost  and  reducing 
demand  for  building.  It  represents,  in 
fact,  one  of  the  great  sources  of  waste 
in  the  building  industry.  This  policy 
has  reacted,  resulting  in  widespread 
opposition  to  unions.  In  fact  some  of 
the  most  successful  building  contractors 
employ  non-union  labor  because  of  their 
opposition  to  unjust  union  rules  and 
requirements."  However,  it  is  also 
emphasized  in  the  report  that  unions 
are  by  no  means  alone  in  their  restric- 
tion of  output,  but  that  contractors  and 
builders  and  supply  dealers  affect  the 
situation  to  as  great  a  degree  indirectly 
by  maintenance  of  high  prices,  collu- 
sion in  bidding,  and  unfair  practices. 

Another  fundamental  cause  for  low 
output,  the  report  asserts,  is  that  all 
members  of  unions  in  the  same  trade 
are  paid  the  same  wage.  Jurisdictional 
disputes  are  another  cause  of  restric- 
tion of  output,  though  it  is  pointed  out 
in  the  report  that  considerable  progress 
has  been  made  toward  decreasing  these 
through  the  activities  of  the  National 
Board  for  Jurisdictional  Disputes. 

Despite  the  restrictive  action  of  many 
of  the  union  regulations,  the  commit- 
tee found  a  growing  evidence  of  a  will- 
ingness to  co-operate  inasmuch  as  it 
received  fi'om  many  union  organizations 
suggestions  as  to  what  could  be  done 
to  eliminate  waste,  increase  output,  and 
decrease  unit  costs. 

The  committee  finds  that  approxi- 
mately $30,000,000  every  year  is  actu- 
ally paid  to  insurance  companies  for 
compensation  and  liability  insurance  in 
construction  work.  Even  this  figure 
does  not  represent  the  total  loss.  The 
report  cites  the  opinion  of  an  unnamed 
authority  to  the  effect  that  the  actual 
cost  of  insurance  represents  not  more 
than  25  per  cent  of  the  total  economic 
loss,  which  brings  the  total  cost,  due  to 
accidents  in  the  construction  field,  in 
the  vicinity  of  $120,000,000  per  year. 
The  fact  that  a  great  many  accidents 
couJd  be  avoided  is  partly  indicated  in 
the  fact  that  in  New  York  State,  al- 
though four  times  as  many  people  are 
employed  in  factories  as  in  building  and 
construction  work,  during  the  four 
years  from  1910  to  191 1  more  fatalities 
due  to  accidents  occurred  in  building 
and  construction  work  than  in  factories. 
The  fatalities  in  building  and  construc- 
tion work  in  that  period  were  1,641 
and  in  factories  1,285.  The  report  also 
cites  the  opinion  of  an  ofllcial  of  a 
large  insurance  company  in  which  the 
assertion  is  ventured  that  by  proper 
safety  measures  the  waste  due  to  acci- 
dents could  be  reduced  75  to  80  per 
cent  in  from  two  to  five  years  of 
honest  effort,  and  that  construction 
labor  costs  could  be  cut  3  per  cent 
through  such  measures.  Another  official 
estimates  from  actual  accomplishment 
in  safety  measures  a  total  of  12,000,000 
days  per  year  could  be  saved  the  in- 
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dustry    Dy    tne    application    of    safety 
methods. 

Other  miscellaneous  wastes  are  the 
delays  from  lack  of  plans  and  details 
and  waste  of  time,  energy,  and  money 
through  duplication  cf  estimates  and 
of  designs. 

The  committee  praises  the  work  that 
the  Associated  General  Contractors  of 
America  are  doing  in  the  way  of 
standardization  of  contracts,  ethics, 
labor,  and  methods.  It  is  also  men- 
tioned in  connection  with  its  activities 
in  endeavoring  along  with  other  na- 
tional organizations  to  have  established 
the  quantity  survey  and  payment  for 
estimating  in  order  to  eliminate  the 
loss  through  the  duplication  of  esti- 
mating. 

The  report  also  finds  that  though 
standardization  of  dwellings  has  been 
tried  and  found  rather  impracticable, 
a  great  deal  of  loss  is  accounted  for 
in  lack  of  standardizing  details  of 
construction.  Standardizing  mill  work, 
such  as  windows,  doors,  and  other  items 
entering  into  the  average  building, 
would,  the  committee  believes,  reduce 
the  waste  inherent  in  the  "made-to- 
order"  policy. 

In  the  development  of  the  building 
report  approximately  106  builders  and 
architects  were  consulted  either  per- 
sonally or  by  correspondence.  Two 
hundred  and  seventy-eight  question- 
naires, prepared  especially  for  the 
building  trades  and  designed  to  cover 
all  items  in  the  former  questionnaires 
that  applied  to  this  industry,  were  given 
out  and  replies  registered  on  73  of 
these.  Builders  thus  consulted  were 
located  all  over  the  country,  special  at- 
tention being  paid  to  representative 
cities  such  as  New  York,  Boston,  Phil- 
adelphia, Baltimore,  Chicago,  Cleveland, 
Atlanta,  and  San  Francisco. 


Division  of  Housing  Begins 
Active  Work 

With    the    appointment    of   John    M 
Cries,  of  the  Harvard   School  of  Busi 


Cement  and  Aggregate  Production 
in  1921  Close  to  1920 

The    approximate    production    ®f   fin- 
ished   Portland    cement    in    the    United 


ness  Administration  as  the  permanent     States  during   the  first  six  months   of 
head    of   the    new    division    of   housing     1921    ending   June    30,   was    42,468,000 


created  by  Secretary  of  Commerce 
Hoover,  the  new  Government  agency  is 
in  a  position  to  address  itself  imme- 
diately to  its  task  of  encouraging  home 
building  and  home  owning.  The  organ- 
ization details  of  the  division  have  been 
completed  under  the  immediate  direc- 
tion   of    Franklin    T.    Miller,    who    re- 


bbl.,  according  to  an  estimate  made  by 
the  United  States  Geological  Survey. 
This  production  represents  94  per  cent 
of  the  quantity  made  in  the  correspond- 
ing period  of  1920  and  over  42  per  cent 
of  the  total  production  in  1920.  The 
shipments  during  the  first  six  months 
of  1921  were  slightly  in  excess  of  40,- 


signed    to    undertake   work   outside    of    000,000  bbl.,  or  about  98  per  cent  of  the 


the  department. 

Before  attempting  to  put  emphasis 
upon  any  particular  phase  of  the  work. 
Prof.  Cries  expects  to  await  returns 
from  a  questionnaire  recently  sent  out. 
In  a  general  way  the  division  expects 


shipments  for  the  first  half  of  1920 
and  42  per  cent  of  those  for  the  whole 
year  1920.  The  stocks  on  hand,  which 
amounted  to  more  than  11,000,000  bbl., 
are  slightly  above  normal,  comparing 
with    approximately    9,000,000    bbl.    on 


to  give  immediate  attention  to  the  mat-  June    30,    1920,   and    8,941,046    bbl.    on 

ter    of    financing    home-building    proj-  Dec.  31,  1920. 

ects.  The  question  as  to  whether  or  The  statement  of  the  Geological  Sur- 
not  savings  banks  should  apply  a  vey  is  to  the  effect  that  the  year  1921 
major  portion  of  their  deposits  to  began  with  mills  producing  at  a  mod- 
home-building   loans   will   be   discussed  erate  rate   and  shipments  considerably 


with  representatives  of  these  banks. 


Ten  Proposed  Projects  Total 
More  Than  $20,000,000 


less  than  production,  but  month  by 
month  both  production  and  shipments  of 
finished  cement  increased  at  a  rapid 
rate,  shipments  exceeding  production  in 
May  and  June.    Production  in  June  was 


Building  in  New  York  State 
on  the  Increase 

As  reported  by  the  various  building 
departments  of  the  principal  cities  of 
New  York  State  and  compiled  by  the 
bureau  of  statistics  and  information  of 
the  New  York  State  Industrial  Com- 
mission, the  estimated  cost  of  build- 
ing work  authorized  in  tie  first  ten 
second-class  cities  of  the  state  in- 
creased 46  per  cent  from  April  to  May, 
making  a  gain  of  65  per  cent  over  the 
amount  reported  in  the  same  month 
of  1920.  The  estimated  value  of  build- 
ing work  authorized  in  May  was 
150,952,804  of  which  $45,417,308  was 
to  be  expended  for  the  erection  of  new 
buildings.  The  gain  in  authorized 
building  work  in  May  was  almost  en- 
tirely in  New  York  City,  as  only  two 
up-state  cities  reported  an  increase 
during  the  month.  The  May  increase 
in  estimated  value  of  building  opera- 
tions in  New  York  City  was  53  per 
cent,  while  the  gains  in  the  two  up-state 
cities  were  23  per  cent  in  Buffalo  and 
G04  per  cent  in  Troy.  The  decreases 
in  the  remaining  cities  varied  from  4 
per  cent  in  Albany  to  49  per  cent  in 
Utica. 


During  the  past  week  or  so  Engineer-  slightly  greater  than  in  June,  1920,  and 

ing  Ne US-Record  has  received  news  of  ^Iso  a  little  above  the  average  for  that 

the  proposed  construction  of  ten  large  month  during  the  last  five  years.     The 

projects  which  will  entail  the  expend-  shipments   in   June   of  more   than    10,- 

iture  of  more  than  $20,000,000.     Most  500,000  bbl.  were  larger  than  those  of 

of  the  projects  are  miscellaneous  build-  g^y  preceding  June. 

ings,  though  one  of  them  is  a  hydro-  Aggregate  Production 

electric  development  in  Canada,  which  .             ,             ,       .             ,     ,  . 

will    cost    when    complete     $3,000,000.  /s  to  the  production  and  shipments 

The    largest    proposed    contract   is   for  of  aggregate,  both  the  sand  and  gravel 

the    construction    of    college    buildings  Producers    and    the    slag    and    crushed 

for  the  Ellis  College  for  Girls  at  New-  stone   manufacturers   have   so   far  this 

town  Square,  Pa.,  the  total  cost  to  be  V^ar   enjoyed   a  rather  relatively  high 

in  the  neighborhood  of  $5,000,000.    The  ^^^gree    of    activity.      Slag    has    shown 

other  projects  are  schools  in  Schenec-  the  lowest  production  as  compared  with 

tady,  $1,000,000;   a  hospital  in  Perrys-  1920,  the  estimate  made  by  the  National 

burg     N.    Y.,    $1,200,000;    a    hotel    In  Slag  Association  being  that  for  the  first 

Washington,  Pa.,  $1,000,000;  a  hotel  in  ^ix  months   of   1921,   1,2.50,000  tons   of 

Worcester,    Mass.,     $1,000,000;     exten-  slag  were   produced   as  against  2,500,- 

sions  to   Vanderbilt    University,   Nash-  000  during  the  same  period  of  1920. 

ville,   Tenn.,   $4,000,000;    the   construe-  ^rom  figures  supplied  by  the  United 

tion    of   exchanges   for  the    Bell    Tele-  States     Geological     Survey     and     the 

phone   Co.   at   Montreal,   $1,000,000;    a  American  Railway  Association,  the  esti- 

bank  and  oflSce  building  in   Baltimore,  "i^te  is  made  by  the  National  Associa- 

.$2,000,000,    and   a   hotel    at   Cleveland,  t>on  of  Sand  and  Gravel  producers  that 

SI  000  000  23,305,950    tons    of    sand,    gravel    and 

crushed    stone   were    shipped    over   the 

Unemployment  Slightly  Increased  railroads  during  the  first  six  months  of 

According  t''  the  Labor  Market  Bui-  1921.     These  figures  compare  with  28,- 

letin  published  monthly  by  the  bureau  331,200   tons    during   the   first   half   of 

of    statistics    and    information    of    the  the   year   of    1920   and   with   31,823,340 

New    York    State    Industrial    Commis-  tons  shipped  during  the  first  six  months 

sion,  the  May  reports   from  state   em-  of  1913.     Records  show  that  the   1921 

ployment   offices    indicate    a    slight    in-  shipments   wore   82   per   cent    of   those 

crease    in    unemployment    over    April,  of  the   1920  figure  and  74  per  cent  of 


The  ratio  of  workers  seeking  employ- 
ment to  each  100  places  open  which 
was  135  in  April  rose  to  137  in  May. 
The  industries  or  occupations  which 
show  an  increase  in  the  proportion  of 


the  1913  figure.  The  estimates  given 
for  1913  and  1920  are  based  on  40  per 
cent  of  the  production  of  sand  and 
gravel  and  crushed  stone  reported  for 
the  entire  year,  as   it  is  believed  that 


persons  looking  for  work   to   positions  20  per  cent  more  materials  are  shipped 

available  are  agriculture,  building  and  during  the  last  six  months  of  the  year 

construction,     clerical     work,    domestic  than   during   the   first  half.     The  esti- 

and  personal  service,  hotel  and  rcstau-  mate  for  1921  is  based  on  a  report  ob- 

rant    work,    and    wholesale    and    retail  tained    from     the     American     Railway 

trades.  Association,  which   shows   that  466,117 
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cars  were  loaded  with  these  materials 
up  to  July  1,  the  average  loading  being 
approximately  50  tons  to  the  car. 


Bids  on  Ohio  Highway  Projects 
Are  86  per  Cent  of  Estimates 

Bids  opened  by  the  Ohio  Highway 
Commission  on  July  21  and  22  revealed 
the  fact  that  the  total  low  bid  on  the 
fifty-two  projects  was  about  86  per 
cent  of  the  engineer's  estimate.  The 
total  estimate  amounted  to  $3,406,697 
and  the  total  low  bid  $2,922,794.  The 
work  covers  construction,  reconstruc- 
tion and  repair  of  roads,  grading,  and 
drainage  installation  projects  and  the 
construction  and  repair  of  bridges. 
About  100  mi.  of  roads  are  to  be  re- 
paired or  constructed  if  all  the  con- 
tracts for  which  bids  were  asked  are  let. 


Reduced  Demand  for  Coal  Cars 
Increases  Car  Surplus 

Due  principally  to  a  reduction  in  the 
demand  for  coal  cars  in  the  Eastern  dis- 
trict, an  increase  of  2,525  in  the  num- 
ber of  surplus  cars  during  the  seven- 
day  period  which  ended  on  July  15, 
was  shown  by  reports  received  from 
the  rail  carriers  of  the  country  by  the 
car  service  division  of  the  American 
Railway  Association.  The  total  num- 
ber of  surplus  cars  on  that  day  was 
372,050,  compared  with  369,525  on 
July  8. 

Surplus  coal  cars  on  the  latter  date 
numbered  173,617,  which  was  an  in- 
crease of  12,011  within  a  week,  while 
surplus  box  cars  totaled  135,633,  com- 
pared with  145.112  cars  on  July  8,  or 
a  decrease  of  9,479  within  that  period. 


This  increase  was  due  largely  to  the 
increased  demand  for  grain  cars  in  the 
wheat  sections. 

In  addition  to  the  372,050  surplus 
cars,  reports  just  received  by  the  ear 
service  division  show  that  on  July  1 
there  were  also  354,611  freight  cars 
out  of  repair,  or  15.4  per  cent  of  the 
cars  on  line.  On  June  15  there  were 
346,861  bad  order  cars,  or  15.1  per  cent 
of  the  cars  on  line. 


Production  of  Western  Lumber 

For  the  week  ending  July  16,  107 
mills  in  western  Oregon  and  western 
Washington  report  lumber  production  at 
49,852,574  ft.  bm.,  which  is  35  per  cent 
below  normal.  New  business  totaled 
44,998,272  ft.  b.m.,  and  shipments 
totaled  46,592,018  ft.  b.m. 


Weekly  Construction  Market 


THIS  limited  price  list  is  publiahed  weekly  for  the 
purpose  of  giving  current  prices  on  the   principal 
sonstruction  materials,  and  of  noting  important  price 


changes  on  the  less  important  materials, 
nly  the  chief  cities  are  quoted 


The   first 


of  each   month 


3.25 


-52,6.v 
-43  33 


Steel  Products:  New  York       Atlanta 

Structural  shapes,  100  lb 33  03  ?4.00 

Structural  rivets,  100  lb 4  40  5.25 

Reinforcing  bars,  j  in.  and  larger,  100 

lb 2  93 

Steel   pipe,   black,   3'i   to  6  in.   lap, 

discount 319 

Cast-iron    pipe,  6  in.  and  over,  ton     49.10 

Concreting  Material: 

Cement  without  bags,  bbl.  . . .      2 .60@  2 .  70(del.)-|-2  .  75 

Gravel,  J  in.,  cu.yd 2.25  — 2.25 

Sand,  cu. yd 125  -1.35 

Crushed  stone,  I  in.,  cu.yd 1.90  to  2.00      2.25 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 47.00 

Lime,  finishing,  hydrated,  ton. ...    —  U>  49 

Lime  common,  lump,  per  bbl 3.79 

Common  brick,  delivered,  1,000 18.40 

Hollow     building     tile,     4x12x12, 

block Not  used 

Hollow    partition    tile     4x12x12, 

block 1232        - 

Linseed  oil,  raw,  5  bbl.  lots,  gal +.S0  + 

Common  Labor: 

Common  labor,  union,  hour 75@.80 

Common  labor,  non-union,  hour 


5% 


38.00 

-19  ro 

-1-1.50 
-10.00 

.14 


Dallas 

«4.30 
5.75 

3.75 

45% 
57.50 


2  80 
3.00 
2  50 
2.80 


35  00 
25  00 
2.75 
12,65 

.13 


Moreover, 
complete 

Minne- 
Chicago  apolis 
-^?3.03     33.31 


quotations  for  all  construction  materials  and  tor  the 
important  cities.  The  last  complete  list  will  be  foxmd 
in  the  issue  of  July   7,  the  next,  on  -\ugust  4- 


—4.03 
—  2.93 


58i% 
49.10 


2.17 
2.23 
2.25 
2.50 


5.20 
3.53i 


53  9-5% 
57.80 


-2  41 
2.00 
1.00 
2. 25 


55  00- 

20.00 

1.65 

12.00 


-35.00 

29.00 

1.50 

17.00 


.13 
.97 


.09475   .092 


.07410     092 

-I-.87     4-91 


Denver 

34.65 

5.50 

4.02i 

36% 
62.00 


3.10 
2.50 
1.10 
3.50 


47.00 

32.00 

3.10 

14.00 

.09 

.10 
.96 


San 
Francisco 

34.25 
5.80 

2.35 

49.80% 
80.00 


3  09 
2.25 
1.50 
2.25 


27.00 

25.40 

2.23 

18.00 


Seattle    Montreal 


—34.10 
5  50 


35.00 
8.50 


4.00        4.25 

47J%     5% 
-63.00       75.00 


.3,5@,45 


1.00 
-.40 


.50@.63J 
.37i@.50 


.125 

.145 
.96 


.81} 
.S0@.S5 


3.10 
1.50 
1.50 
3.50 


-22.00 

24.00 

2,75 

14.00 

.11 

.12 
.79 


.75 
.50 


2.75 
1.50 
1.25 
2.10 


120.00 
28  00 
15.00 
18.00 


.15 


.30 


Kxplanulion  of  Prices — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
^  or  —  signs.  For  steil  pipe,  the  pre- 
vailing discount  from  list  price  is  given: 
4.5-5%  means  a  discount  of  ih  and  5  per 
cent,  i5fii50  means  a  ranpe  of  45  to  50  per 
cent.  CharKe  of  15c.  per  100  lb.  for  cuttinR 
reinforced  steel  into  2-ft  lengths  or  over. 
New  York  quotations  are  delivered  except 
tiles,  which  are  "on  trucks."  Common  lump 
lime  per  300-lb.  bbl. ;  both  lump  and  hy- 
drated quoted  alongside  dock.  Sand  gravel 
and  crushed  stone  are  quoted  alongside 
dock.     Chicago  quotes  hydrated  lime  In  50- 


Ib  paper  bags, 
instead  of  pine. 
livered.      Cement 


Minneapolis  quotes  on  fir 
Brick  and  hollow  tile  de- 
an cars;  $2.60  delivered. 
Gravel,  sand  and  crushed  stone  quote  at  pit. 
We  quote  on  brown  lime  ;  white  is  15c.  ad- 
ditional. Common  labor  not  organized. 
Denver  quotes  cement  "on  tracks  ' :  gravel 
and  sand  at  pit,  stone  on  cars,  lime,  brick, 
hollow  tile  and  lumber  on  job.  Tile  price 
is  at  warehouse.  Linseed  oil.  delivered. 
.Atlanta  quotes  .sand,  stone  and  gravel  per 
ton  instead  of  cu.yd.  UalliiH  (luotes  lime 
by  the  180-lb.  bbl.  Steel  and  crushed  slone 
are  quoted  f.o.b.  cars,  other  materials  de- 
livered. San  FranclKco  quotis  on  Heath 
tile.  5J  X  8  X  llj.      Prices  are  all  f.o.b.  ware- 


houses except  C.  I.  pipe,  which  Is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Lumber  prices  are  delivered  '  at 
ship  tackle  in  San  Francisco  ex  mill. 
Seattle  quotes  on  Douglas  fir  Instead  of 
pine;  and  on  lime  in  paper  bags.  MontreM 
quotes  s.and  stone,  gravel  and  lump  llm« 
per  ton.  Cement,  lime  and  tile  are  de- 
livered; sand,  gravel  and  stone,  on  siding; 
brick  f.o.b.  plant ;  steel  .and  pipe  at  ware- 
house. Cement  iirlce  is  in  Canadian  fundi 
exchange  with  the  United  States  being  14 
per  cent  at  present.  Bag  change  Is  80c. 
per  bbl.  Discount  of  10c.  per  bbl.  for  pay- 
ment within  20  days  from  date  of  shipment 


Changes  Since  Last  Week 

The  cement   situation   in    New   York  prices  the  cxcbanpo  rate  must  be  kept  in  Seattle  reports  a  $2  decrease, 

is  unchanged  since  our  last  report;  de-  mind,  to-day's  rate  being  14  per  cent.  Common    lump    lime    in   Atlanta   has 

mand  is  small,  awaiting  lower  prices  by  The  steel  market  remains  dull,  with  jnivanced  from  $1.4.'')  per  180-lb.  bbl.  to 

the   manufacturers.     We   quote   cement  demand  awaiting  more  favorable  quota-  .^L.^O,    although    strangely   enough   hy- 

in  Atlanta  2.5c.  higher  than  last  week,  tions.     It  should  not  be  overlooked,  how-  drated  lime  is  lower. 

The  Canada  Cement  Co.,  Montreal,  ad-  ever,    that    steel    is    relatively    cheaper  Fir  is  down   $1   in  both   Minneapolis 

vises   us   that   there   has   been    a    price  than   are  concreting   materials.     Ware-  and    Seattle.     The   price   of   linseed   oil 

change  in  Montreal,  the  first  in  a  year,  house  prices  are  the  same  in  New  York  is  again  rising  throughout  the  country, 

the  price  being  $2.7.5  per  bbl.,  net,  with  and  Chicago,  .$3.03  for  shapes,  $2.93  for  Non-union  common  labor  is  down  5c. 

10c.  off  for  payment  within  20  days  of  reinforcing     bars.      Cast-iron     pipe     is  per  hour,  in  Chicago,  being  now  obtain- 

shipment.       In     considering     Canadian  $43.33  in  Atlanta,  as  against  $59.22,  and  able  at  40c. 
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Art  and  the  Engineer 

TO  CONFOUND  those  aesthetes  who  see  only  dirt 
and  grubbiness  and  raw  utility  in  what  the  engi- 
neer does,  there  are  artists  like  Jonas  Lie  and  Joseph 
Pennell  who  find  their  inspiration  in  the  useful  works 
of  man.  And  though  engineers  are  the  most  practical 
of  men  there  are  few  among  them  who  do  not  respond 
to  such  artistic  appreciation  of  the  things  they  build 
and  of  the  way  they  build  them.  While  the  worship 
of  the  beautiful  can  profitably  be  made  the  major  inter- 
est of  life  only  by  a  minority  of  the  world,  no  one  likes 
to  think  that  incident  to  his  day's  work  he  is  adding 
to  the  altogether  too  great  ugliness  of  things  in  gen- 
eral. In  his  secret  heart,  then,  the  engineer  takes 
pride  in  such  sketches  as  the  one  that  graces  our 
cover  this  week  because  it  is  evidence  that  a  master 
eye  sees  in  what  is  a  distinctly  engineering  achieve- 
ment enough  of  beauty  to  put  to  its  perpetuation  the 
skill  of  a  master  hand. 

^Centralizing  State  Engineering  Work 

THE  transfer  on  July  1  of  "strictly  engineering 
work"  from  the  New  York  state  departments  of 
lealth  and  of  conservation  to  the  office  of  state  engineer, 
loted  on  p.  207,  is  a  step  in  the  centralization  of  state 
ingineering  work  the  results -of  which  .should  be  worth 
ibserving.  One  feature  of  the  new  legislation  that 
lemands  careful  watching  of  results  is  having  plans  for 
vater  supply  and  sewerage  projects  go  to  the  state 
ngineer  for  examination  and  report  while  the  issuing 
if  permits  will  continue  to  rest  with  the  commissioners 
'f  conservation  and  health.  This  seems  likely  to  result 
n  divided  responsibility,  with  possible  duplication  on 
he  one  hand  or  of  inefficiency  on  the  other.  It  will 
fford  a  chance  for  conflict  in  either  case,  or  else  make 
he  two  commissioners  mere  rubber  stamps.  The  danger 
f  conflict  or  of  inefficiency  is  one  of  the  future  rather 
nan  the  present,  since  there  has  been  a  transfer  of 
ersonnel  as  well  as  of  duties,  but  that  presents  no 
afeguard  for  the  future  and  has  no  bearing  upon  broad 
uestions  of  state   administrative  organization. 

Hviding  Engineering  and  Sanitation 

rllE  changes  at  Albany  mentioned  in  the  foregoing 
note  seem  to  be  based  on  the  assumption  that 
initary  engineering  work  can  be  divided  into  engi- 
eering  and  sanitation,  for  the  old  division  of  sanitary 
ngineering  in  the  State  Department  of  Health  is  abol- 
hed,  the  "strictly  engineering  work"  transferred  to 
16  state  engineer  and  the  remainder  entrusted  to  a 
ewly-created  division  of  sanitation,  under  the  Depart- 
lent  of  Health.  We  think  the  wisdom  of  such  a  sur- 
ical  operation  will  be  doubted  by  sanitarians  and 
igineers  alike.  We  believe  that  the  consensus  of  well- 
iformed  workers  in  the  health-protective  field  is  that 
le  approval  of  plans  for  water  supply  and  sewerage 
id  also  the   whole  range  of  inspection   designed   to 


ensure  the  proper  sanitary  operation  of  such  works 
should  be  in  the  same  hands — engineering  hands. 
Whether  the  single  responsible  department  should  be 
that  of  health  or  of  engineering,  is  another  matter,  but 
to  attempt  to  separate  sanitary  engineering  into  sani- 
tation and  engineering  seems  an  anomaly,  and  divided 
responsibility  seems  bound  to  lead  here,  as  everywhere 
else,  to  confusion,  as  well  as  to  either  duplication  or 
else  deficiency  of  eff'ort,  with  possible  tragedy.  The 
transfer  of  much  of  the  engineering  work  of  our  states 
to  a  single  engineering  department  is  a  commendable 
object.  How  far  it  should  go  is  open  to  argument.  Its 
justification  must  rest  in  concentration,  not  division, 
of  closely  related  duties  and  responsibilities. 

Human  Touch  in  Society  Affairs 

ENGINEERS  are  inclined  to  be  staid  individuals. 
After  they  have  been  out  of  college  for  five  years 
they  acquire  a  hardened  dignity  that  is  difficult  to  dent. 
As  a  consequence  engineering  society  programs  show 
little  variation  froin  a  serious,  technical  trend.  If  the 
chairman  of  the  program  committee,  however,  could  be 
reminded  of  the  fact  tha!  '^hese  staid  engineers  15  or 
20  years  back  were  howling  .wnhomores  and  racy  seni- 
ors, he  would  not  fear  to  put  a  liicit  humor  into  a  couple 
of  the  year's  programs.  We  do  not  know  what  sort 
of  argument  is  followed  by  the  program  committee  of 
the  Providence  Engineering  Society,  but  the  result  is 
good.  Last  November  it  held  a  smoker  in  order  to 
organize  a  local  section  of  the  Pipe  Stokers'  Union,  the 
requirements  for  membership  being  "mental  muscu- 
larity, a  belief  in  good  fellowship,  a  sense  of  honor  in 
humor,  and  a  love  for  lullabies."  Rigid  tests  in  all  re- 
quirements were  given  the  applicants  and  a  free  ticket  to 
the  annual  banquet  to  the  one  making  the  best  show- 
ing. The  March  smoker  was  the  occasion  of  a  "sup- 
posium"  on  the  production  of  free  power,  and  prizes 
were  awarded  those  with  the  best  suggestions  of  how  to 
get  something  for  nothing.  Entering  into  the  same 
spirit,  the  president,  at  the  annual  dinner,  enlivened 
the  serious  and  dignified  gathering  by  some  ideas  on 
a  new  society  house.  These  are  reproduced,  in  brief, 
on  another  page  and  will,  we  believe,  be  of  as  much 
intere.st  to  the  wide  circle  of  readers  of  Engineering 
Neirs-Record  as  it  was  to  those  privileged  to  attend 
the  Providence  dinner.  Boys  like  to  be  hoys  even 
though  they  wear  the  silvery  wreath  of  fifty  or  more 
winters. 

Pontoon  Bridge  Across  the  Hudson 

FROM  both  the  technical  and  the  economic  points  of 
view  the  project,  described  in  this  week's  news 
pages,  for  spanning  the  Hudson  River  with  a  temporary 
pontoon  bridge  to  be  located  just  north  of  the  New  York 
City  limits  is  of  decided  interest.  Structures  of  this 
general  type  are  a  well-developed  feature  of  military 
engineering  practice,  but  their  use  for  commercial  pur- 
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poses,  while  not  without  precedent  in  this  country  and 
Europe,  is  distinctly  out  of  the  ordinary.  The  main 
feature  of  the  proposed  Hudson  pontoon  is  the  employ- 
ment of  a  number  of  the  U.  S.  Shipping  Board's  wooden 
vessels — which  the  ending  of  the  World  War  converted 
into  "white  elephants" — as  the  floating  supports  of  the 
main  bridge  structure.  The  technical  feasibility  of  the 
Hudson  pontoon  structure  has  been  indorsed  by  Gustav 
Lindenthal,  the  distinguished  bridge  engineer.  While 
no  engineering  details  have  as  yet  been  made  public,  it 
is  understood  that  the  plans  contemplate  a  provision  of 
possibly  40-ft.  clearance,  for  tugboat,  barge,  and  small 
craft  traffic,  by  means  of  tower  supports  e.\tending 
above  the  ships'  decks  to  carry  the  bridge  girders.  At 
the  main  river  channel  a  lift  span  is  contemplated.  As 
a  speedy,  temporai-y  method  of  facilitating  interstate 
vehicular  traffic  the  pontoon  bridge  has  much  to  recom- 
mend it.  It  will  be  several  years  before  the  Hudson 
River  vehicular  tunnel,  for  which  ventilating  shafts  at 
one  end  are  now  under  construction,  can  be  completed. 
By  existing  feri->'  routes  much  time  is  lost  and  traffic 
congestion  is  great.  The  pontoon  bridge,  however,  is 
a  means  to  an  end  rather  than  an  end  in  itself.  With 
traffic  moving  across  the  Hudson  on  such  a  structure 
there  would  be  afforded  a  convincing  argument  in  favor 
of  a  permanent  method  of  crossing. 

Delivering  Mixed  Concrete 

CENTRAL  concrete  mixing  plants  with  long  distance 
delivery  of  the  wet,  mixed  concrete  have  many 
advantages  for  road  work,  but  the  possibilities  of  seg- 
regation in  the  mix  with  remixing  required  at  the  site 
have  always  acted  against  their  wide  use.  In  the 
Imperial  Valley  work  noted  on  another  page,  the  diffi- 
culties apparently  have  been  overcome  with  such  suc- 
cess that  it  is  propo.sed  to  continue  the  method  on  other 
joTjs.  If  mixed  concrete  can  be  successfully  transported 
over  the  construction  roads  of  that  district,  roads  which 
for  roughness  and  general  hopelessness  have  no  equal 
in  the  country,  certainly  it  should  be  possible  to  do  so 
any\vhere.  The  solution  lies  in  a  proportioning  of  the 
concrete  so  that  it  reaches  its  proper  consistency  after 
the  jolting  of  its  ride  and  not  as  it  leaves  the  mixer. 
Unfortunately  there  are  not  yet  rules,  empiric  or  other- 
wise, whereby  the  engineers  can  design  the  concrete 
mixture  so  as  to  insure  such  a  consistency,  although 
the  Imperial  Valley  job  tends  to  show  that  a  maximum 
density  mix  is  also  one  which  transports  most  effec- 
tively. The  main  lesson  is  that  by  proper  study  -and 
experimentation  mixed  concrete  can  be  moved  long 
distances  over  rough  roads  and  safely  and  economically 
placed. 

Rail  Specification.s  Again 

AN  ATTEMPT  to  harmonize  existing  differences 
jCJl.  between  rail  makers  and  rail  users  and  to  break 
the  rail  specification  deadlock  by  submitting  a  new 
specification  for  consideration  of  both  parties  has  been 
made  by  a  neutral  authority,  as  recorded  on  p.  202. 
For  several  years  there  has  been  a  desire  for  specifica- 
tions which  will  en.sure  rails  of  better  quality  and  leas 
subject  to  failure,  but  unfortunately  differences  of 
opinion  have  resulted  in  a  deadlock.  According  to  a 
statement  issued  some  months  ago  by  G.  J.  Ray,  chair- 
man of  the  rail  committee  of  the  American  Railway 
Engineering  Association,  the  rail  manufacturers  have 
offered  no  constructive  assistance  in  the  preparation  of 


the  committee's  specifications,  but  have  negatived  their 
introduction  by  refusing  to  accept  orders  based  on 
these  specifications.  In  both  the  A.  R.  E.  A.  and  the 
.\merican  Society  of  Testing  Materials  there  has  been 
consideration  of  the  advisability  of  issuing  two  standard 
specifications;  one  for  general  u.se  and  the  other  with 
certain  special  requirements  for  which  additional 
charges  would  be  made  (see  Engineerhig  Neivs-Record, 
March  24,  1921,  p.  515,  and  June  30,  1921,  p.  1127). 
These  latter  specifications  would  be  for  the  use  of  rail- 
ways which  consider  that  the  specially-made  rail  would 
be  vi'orth  the  extra  price.  Now  comes  Robert  W.  Hunt, 
the  veteran  rail  expert,  with  a  proposed  new  specifica- 
tion which  he  has  submitted  to  i-ailway  engineers  and 
manufacturei\s  in  the  hope  of  securing  mutual  approval. 
That  improvement  in  rail  manufacture  is  needed  is 
evident,  and  it  will  be  interesting  to  note  how  the  two 
parties  to  the  controversy  and  deadlock  will  react  to 
this  authoritative  neutral  proposal.  A  discussion  of  the 
same  subject  in  another  aspect  appears  farther  on  in 
these  columns. 

Fall  Highway  Lettings 

IN  THE  news  columns  of  this  week's  issue  will  be 
found  a  letter  which  Secretary  of  Commerce  Hoover 
has  just  sent  to  the  governors  of  the  various  states 
urging  the  award  of  road  construction  contracts  in  the 
fall  of  the  year.  The  economic  desirability  of  the  course 
of  action  outlined  by  Mr.  Hoover  has  long  been  recog- 
nized and  highway  engineers  and  contractors,  for  years 
past,  have  favored  the  award  of  contracts  well  in 
advance  of  the  opening  of  the  construction  season  in 
order  that  the  work  might  be  intelligently  planned, 
organization  perfected  and  the  necessary  materials  pro- 
vided for.  ErKjineering  News-Recard  has  continuously 
amphasized  this  point  of  view  in  its  editorial  pages.  In 
spite  of  the  arguments  advanced  for  it,  however,  the 
practice  of  advertising  in  mid-winter  has  generally  not 
lieen  followed  by  the  states.  The  weight  of  Mr.  Hoover's 
influence,  however,  may  help  in  getting  results.  During 
a  period  of  unemployment,  such  as  now  exists,  added 
force  is  given  to  the  plea  for  early  highway  lettings. 
Many  men,  now  out  of  work,  would  thereby  be  provided 
with  jobs.  The  highway  programs  in  many  states  are 
i:ow  reaching  proportions  so  large  as  to  make  eleventh- 
hour  contract  lettings  indefensible. 

Further  Raiboad  Relief 

MUCH  UNCERTAINTY  in  the  railroad  situation 
should  be  dispelled  by  passage  of  the  bill  to  carry 
out  President  Harding's  recommendation  for  legislative 
relief  to  railroad  credit  by  funding  the  railroads'  in- 
debtedness to  the  government  for  capital  expenditures 
made  during  Federal  control.  Payment  of  undisputed 
claims  has  been  withheld  by  the  Government  to  offset 
the  carriers'  indebtedness  for  capital-account  expendi- 
tures. Thus  the  companies  have  virtually  been  forced 
to  pay  cash  for  capital  account  out  of  current  earnings. 
Even  in  prosperous  times  this  would  be  extraordinary 
railroad  financing.  The  half  a  billion  dollars  involved 
is  a  sum  large  enough  to  cause  the  carriers  great 
embarrassment  if  they  are  required  under  present  con- 
ditions to  meet  the  obligation  by  employing  directly 
their  own  credit.  But  the  bill  is  not  a  subsidy  and 
requires  no  appropriation  by  Congress.  It  merely 
enables  the  War  Finance  Corporation  to  take  over  the 
railroads'    obligations    in    the   hands   of   the    Railroad 
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Administration,  accept  the  railroads'  securities  and  use 
them  as  the  basis  of  securities  of  its  own  which  it  will 
proceed  to  dispose  of.  In  other  words,  the  railroads 
are  to  be  temporarily  aided  by  the  credit  of  a  govern- 
ment corporation  during  a  period  of  transition. 


Research  to  the  Fore  in  Rail  Matters 

THROUGH  the  deadlock  in  the  development  of  rail 
specifications  that  came  into  being  within  the  past 
few  years  and  which  was  pictured  clearly  by  George 
J.  Ray,  chairman  of  the  rail  committee,  at  the  meeting 
of  the  American  Railway  Engineering  Association  last 
spring,  one  line  of  progress  in  rail  improvement  seems 
stopped  for  the  time  being.  There  appears  to  be  no  one 
item  in  the  quality-testing  of  rails  on  which  buyers  and 
sellers  are  sufficiently  agreed  to  supply  a  starting-point 
for  further  advance  in  shaping  specifications  so  that 
they  will  assure  good  rail.  Meanwhile,  however,  research 
concerning  the  defects  of  steel  rails  and  the  determina- 
tive factors  of  rail-steel  quality  goes  on,  though  it  is 
necessarily  slow  work.  In  the  results  of  this  research 
seems  to  lie  the  main  hope  for  rail  improvement  at  the 
present  time. 

In  a  sense  the  specification  deadlock  represents  an 
indictment  of  our  knowledge  of  testing.  Testing  as 
applied  to  rails,  it  will  be  appreciated,  means  determin- 
ing quickly  by  the  examination  of  a  piece  of  rail  whether 
other  rails  made  at  the  same  time  in  the  same  mill 
will  give  safe  service  in  track  during  a  long  period  of 
years.  Obviously  this  is  a  difficult  and  delicate  prob- 
lem, but  it  is  of  quite  the  same  character  as  the  prob- 
lems involved  in  all  other  acceptance  testing.  Such 
testing  has  been  developed  into  a  large  and  resourceful 
art,  and  with  respect  to  most  classes  of  material  it 
yields  surprisingly  effective  results.  But  in  the  case  of 
rail,  the  tests  that  we  use  do  not  appear  to  be  depend- 
able indicators  of  whether  the  rail  will  be  good  or  bad 
in  service.  The  testing  engineer  does  not  know,  in 
other  words,  how  to  tell  a  good  rail  except  by  its  serv- 
ice. This  means  that  the  art  of  testing  fails,  for  the 
present,  in  the  particular  application  in  question.  The 
situation  suggests  that  our  knowledge  of  testing  needs 
to  be  developed  beyond  its  present  stage. 

At  the  same  time  it  is  well  to  note  the  fact  also  that 
the  rail  maker  does  not  know  how  to  produce  good  rails, 
because,  like  the  testing  engineer,  he  does  not  know 
how  to  tell  a  good  rail.  He  does  know,  it  may  be  con- 
ceded, how  to  make  good  steel — steel  good  for  certain 
other  kinds  of  service — and  also  how  to  roll  well,  but 
this  is  only  indirect  knowledge  so  far  as  rails  are  con- 
cerned, in  the  absence  of  information  on  how  rail  serv- 
ice is  correlated  with  good  steel  or  careful  rolling.  It  is 
known  that  special  care  in  the  mill,  and  special  effort, 
or  inspection  to  assure  such  care,  will  result  in  good 
rails.  Further,  it  is  obvious  that  the  avoidance  of  hit- 
or-miss  variations  in  the  finished  rail  produces  a  desir- 
able result,  and  that  uniformity  of  process  is  a  favorable 
factor  by  resulting  in  uniform  material.  Nevertheless, 
uniformity  is  not  a  primary  desidei-atum ;  it  is  possible 
to  produce  uniformly  vnauitable  material.  First  the 
methods  must  be  known  that  are  sure  to  produce  the 
desired  good  material.  Only  after  this  is  uniformity 
of  value. 

These  limitations  on  both  sides  of  the  rail-testing 
situation  have  naturally  led  railway  engineers  to  seek 
rail   improvement  by  the   rather   arbitrary   process   of 


making  the  selection  more  severe.  The  motive  for  doing 
this,  it  should  be  carefully  remembered,  is  not  that 
present  rail  is  unsatisfactory,  but  that  a  large  quantity 
of  good  rail  is  accompanied  by  a  certain  small  (perhaps 
veiy  small)  proportion  of  bad  rail,  which  in  the  interest 
of  good  railway  service  it  is  important  to  eliminate. 
Because  of  the  elusive  nature  of  the  defects  involved, 
the  buyer  is  driven  to  the  hopeful  assumption  that  more 
rigid  application  of  tests  for  strength,  ductility,  and 
uniformity  of  composition  will  be  likely  to  strike  mainly 
at  the  poorest  of  the  rails  produced.  And  his  argument 
is  the  more  plausible  because  of  the  demonstrated  fact 
that  rail  service  is  largely  a  function  of  the  morale  of 
the  rail  producer's  organization — and  more  severe  speci- 
fications when  properly  applied  will  tend  to  raise  this 
morale. 

The  process  holds  promise,  but  it  is  obviously  costly 
and  unceii;ain.  It  involves,  moreover,  a  number  of 
technical  points  in  testing  that  are  subject  to  great 
differences  of  opinion,  among  them  the  question  of  how 
to  obtain  a  representative  sample,  and  the  question  of 
what  range  of  conclusions  may  be  drawn  from  the 
results  obtained  with  the  sample.  It  is  not  surprisin:^ 
under  the  circumstances  that  there  has  been  disagree- 
ment between  rail  buyers  and  rail  makers  over  this 
policy  of  increasing  the  severity  of  testing  and  increas- 
ing the  percentage  of  rejection  of  rail,  without  increase 
of  selling  price — disagreements  that  probably  would  not 
arise  in  the  same  form  or  degree  were  it  certain  that 
the  more  rigid  requirements  will  really  eliminate  the 
bad  rails. 

On  the  other  side  of  the  controversy  it  is  necessary 
to  take  account  of  the  fact  that  apparently  it  costs  no 
more  to  produce  good  rail  than  to  produce  bad  rail.  As 
against  the  results  now  being  attained,  under  an  efficient 
system  of  production  it  should  cost  no  more  to  make 
1,000  good  rails  than  to  make  999  good  and  one  bad 
rail.  An  increase  of  price  for  dependably  good  rail 
therefore  appears  illogical.  The  rail  buyer  seems  to 
take  this  view,  and  correspondingly  his  objective  is  to 
force  the  rail  maker  to  produce  only  good  rail  without 
charging  a  punitive  price  therefor. 

The  deadlock  now  existing  has  its  root  in  facts  of 
this  kind.  It  involves  the  desire  of  the  one  party  to 
impose  more  restrictive  test  requirements  without  real 
certainty  that  they  will  sift  out  the  few  bad  from  the 
many  good  rails,  and  the  determination  of  the  other 
party  not  to  submit  to  such  requirements  without  large 
increase  of  price.  Either  side — for  both  sides  are  beyond 
question  anxious  to  make  and  use  only  good  rails — could 
break  the  deadlock,  did  it  only  know  precisely  the  nature 
of  defective  rail  quality  and  how  it  may  be  identified 
in  tests.  In  the  absence  of  this  knowledge,  however, 
direct  improvement  of  rail  purchase  specifications  seems 
blocked  for  the  time  being. 

Research  then,  is  the  road  to  progress,  as  already 
stated.  Once  this  is  fully  understood  by  all  interests 
concerned  in  rails,  it  may  be  expected  that  the  conten- 
tion over  rail  specifications  will  be  shelved,  and  that, 
except  for  further  di.scussion  of  satisfactory  methods 
of  sampling,  the  current  market  specifications  will  be 
left  standing.  If  at  the  same  time  all  effort  in  the  field 
is  concentrated  on  research  into  the  underlying  scien- 
tific and  metallurgical  problems,  especially  if  means  be 
provided  for  prompt  interchange  of  all  new  observations 
and  conclusions,  rail  development  is  likely  to  enter  a 
new  epoch. 
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Concrete  Hauled  Three  Miles  From  Central  Mixing  Plant 

Twelve  Miles  of  Pavement  Laid  on  Desert  from  Two  Mixer  Set-Ups— Day  Labor  Plan— Same  Method  to 

Be  Used  Elsewhere  in  California 


A  12-MILE  concrete  paving  job,  which  is  rearing 
completion  on  the  main  line  of  the  California  State 
Highway  south  of  the  Imperial-Riverside  county  line, 
is  being  served  from  a  central  mi.xing  plant  which  was 
moved  only  once  during  the  work.  That  is,  the  concrete 
mixer  was  set  up  first  at  the  3-mile  point  and,  when 
the  first  six  miles  of  road  had  been  built,  was  moved 
to  the  nine-mile  point,  thus  requiring  a  maximum  con- 
crete haul  of  three  miles.  At  the  present  rate,  using  only 
a  single  8-hour  shift  and  despite  the  unusual  and  diffi- 
cult conditions  under  which  the  work  had  to  be  carried 
on,   the  entire    12   miles   will   be  completed   within    5} 
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months.  The  operation  of  the  central  mixing  plant  has 
been  so  successful  that  plans  are  being  made  to  move 
the  equipment  to  another  location  in  southern  Cali- 
forni;i  where  the  same  method  will  be  applied  to  road 
work  on  which  speed  in  construction  is  an  important 
factor. 

The  desert  work  was  undertaken  by  the  commission 
on  the  day  labor  plan  only  after  advertisement  for  bids 
had  failed  to  bring  any  offers.  The  lack  of  interest  on 
the  part  of  contractor.^  was  ascribed  to  the  fact  that 
the  territory  traversed  is  .some  200  ft.  below  sea  level 
in  a  hot,  arid  climate  which  is  not  at  all  attractive  to 
labor  and  which  makes  it  necessary  to  exercise  more 
than  ordinary  care  to  secure  good  concrete.  Still  fur- 
ther special  requirements  were  introduced  by  the  fact 
that  water  had  to  be  pumped  as  much  as  14  miles  to 
supply  part  of  the  work,  the  nearest  railroad  station 


was  at  Mecca,  25  miles  away  and  the  nearest  machine 
shop  was  at  El  Centre,  60  miles  away. 

The  commission  established  a  main  or  headquarters 
camp  to  accommodate  about  130  men  at  a  point  such 
that  it  was  a  central  location  for  the  paving  work,  the 
crusher,  the  screening  plant  and  other  phases  of  the 
operation  as  a  whole.  The  men  were  permanently  quar- 
tered in  this  main  camp  and  were  transported  by  motor 
trucks  to  and  from  their  work  morning  and  evening. 
The  decision  to  use  motor  trucks  for  all  transpMDrtation 
in  connection  with  this  work  'was  influenced  by  the 
fact  that  the  commission  had  a  considerable  stock  of 
war  equipment  on  hand. 
About  37  motor  trucks  were 
kept  on  the  job.  Of  these  6  to 
8  were  kept  as  spares  and 
those  in  service  were  dis- 
tributed according  to  the  re- 
quirements for  hauling  sand, 
gravel,  cement  and  concrete. 
A  repair  shop  for  the  trucks 
was  maintained  at  the  head- 
quarters camp. 

To  secure  suitable  rock,  a 
rock  crushing  plant  driven  by 
a  gasoline  engine  was  install- 
ed near  the  north  end  of  the 
job.  Here  suitable  material 
could  be  quarried  from  hard 
rock  which  was  found  in  sizes 
convenient  for  handling  after 
a  little  bull-dozing.  A  feature 
of  operating  a  rock  quarry  at 
this  point  was  the  necessity 
for  using  a  hammer  to  break 
off  of  the  rock  the  coral 
deposit  from  a  few  inches  to 
several  feet  in  thickness  which 
was  formed  some  thousands  of 
years  ago,  according  to  geolo- 
gists, when  this  area  was 
below  the  surface  of  an  arm  of 
what  is  now  the  Gulf  of  Cali- 
fornia. 

The  sand  screening  plant  was  located  in  a  dry  stream 
bed,  or  "wash"  close  to  the  road  and  not  far  from  the 
center  of  the  12-mile  stretch.  The  quality  of  the  sand 
was  satisfactory  as  to  grading  except  that  it  contained 
about  17  per  cent  of  "fines."  The  si)ecifications  called 
for  not  more  than  6  per  cent  of  material  that  would  pass 
a  100-mesh  standard  sieve,  so  in  order  to  use  this 
sand  it  was  necessary  to  install  a  6-in.  air  blower  with 
which  to  force  a  current  of  air  through  the  stream  of 
material  as  it  fell  from  the  screen  (with  2-in.  circular 
holes)  to  the  bunkers.  This  did  not  drive  out  a  suffi- 
cient percentage  of  fines  until  the  coarse  material  had 
first  been  separated,  so  the  air  current  would  not  have 
to  force  its  way  through  a  stream  containing  the 
heavier  material.  As  finally  arranged,  the  most  success- 
ful method  of  eliminating  the  fines  was  to  separate  the 
coarser  material  from  the  sand  by  means  of  a  lO-niosh 
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screen  placed  under  the  upper  section  of  the  2 -in  screen 
and  about  2  in.  from  it.  Materials  passing  the  10-mesh 
screen  were  caught  in  a  hopper  having  an  outlet  ^,  in. 
wide  by  18  in.  long  immediately  below  which  was  the 
blower  jet,  2  in.  high  by  20  in.  in  horizontal  width. 
The  fines  were  blown  through  a  closed  chute  to  a  con- 
venient waste  pile.  The  air-cleaned  sand  was  conducted 
into  the  same  bin  as  the  material  between  xts  in.  and  s  in. 
in  size  and  was  remixed  while  being  drawn  off  into 
trucks.  The  resulting  sand  satisfied  the  specification 
requirement. 

For  the  most  part  the  road  traverses  a  sandy  forma- 
tion and  as  the  climate  is  very  arid  the  first  problem 
was  to  get  enough  water  onto  the  subgrade  so  it  could 
be  well  compacted.  As  the  rough  gi-ading  was  being 
done,  a  water  pipe  from  4  in.  to  2  in.  in  diameter  was 
laid  along  the  road  and  faucets  were  put  in  at  100-ft. 
intervals  so  that  the  subgrade  could  be  well  sprinkled. 
Most  of  the  sprinkling  was  done  at  night,  using  hose 
in  100-ft.  lengths.  The  main  pumping  unit  delivered 
60  gal.  per  minute  against  a  pressure  of  300  lb.  per 
square  inch  at  the  pump.  The  rough  subgrade  was 
compacted  from  1  to  3  in. 
with  a  12-ton  roller  and  by 
repeated  sprinkling  it  was 
found  possible  to  get  the  soil 
thoroughly  wet  to  a  depth  of 
12  to  15  in.  before  the  con- 
crete was  placed. 

At  both  locations  the  cen- 
tral mixing  plant  was  so  ar- 
ranged that  sand  and  gravel, 
deliveiid  by  trucks,  could  be 
dumped  into  bins  whence 
bucket  conveyors  elevated 
them  to  bunkers  over  the 
mixer.  In  order  to  keep 
down  the  height  of  these 
bunkers  a  depressed  drive- 
way was  excavated  under  the 
mixer  spout  and  the  trucks 
used  for  delivering  the  con- 
crete drove  down  into  this 
driveway  to  receive  their 
load.  Two  4-sack  batch  boxes 
were  hauled  on  each  truck. 
A  4-sack  batch  mixer  was  set 
to  discharging  directly  into 
these  batch  boxes  on  the 
trucks.  Each  truck  waited,  after  receiving  one  batch, 
for  the  mixer  to  turn  out  the  second  batch.  This  wait 
amounted  to  a  little  over  one  minute.  Working  without 
interruption,  this  mixing  plant  would  turn  out  12.5  cu.yd. 
of  concrete  in  8  hours.    A  1:2:4  mix  was  used. 

A  platform  was  built  in  the  depressed  driveway  on  a 
level  with  the  truck  body  to  serve  as  a  station  for  a 
workman  whose  duty  was  to  prevent  any  stoppage  in 
the  movement  of  concrete  down  the  spout  from  the 
mixer  and  to  swab  the  square  corners  of  each  batch  box 
with  oil  before  it  received  its  charge.  Oil  drained  from 
gasoline  engine  crank  ca.ses  was  used  for  this  purpose. 
The  oiling  was  found  to  be  well  worth  while  as  it  made 
possible  a  quicker  and  more  complete  emptying  of  the 
box. 

After  experience  with  a  central  mixing  plant  the  chief 
problem,  the  engineers  point  out,  was  to  so  plan  the 


work  that  separation  of  cement  and  aggregate  would 
not  occur  while  the  concrete  was  in  transit  from  mixer 
to  pavement.  Factors  affecting  this  are  the  roughness 
of  the  road  over  which  the  concrete  is  hauled,  time  of 
hauling,  amount  of  water  used  in  the  mix  and  the 
grade  of  sand  used.  With  some  experiment  it  was  found 
entirely  feasible  to  haul  properly  proportioned  concrete 
a  distance  of  three  miles  over  very  rough  construction 
roads,  the  trip  occupying  25  minutes,  without  causing 
the  separation  of  material.  When  the  haul  exceeds  0.8 
mile,  one  to  two  pounds  of  hydrated  lime  per  sack  of 
cement  is  added  to  assist  in  preventing  segregation  of 
the  aggregate. 

It  was  found  that  if  a  slight  excess  of  water  was 
present,  separation  would  occur.  For  example,  a  quart 
or  two  of  water  left  in  the  batch  boxes  after  rinsing 
them  out  was  found  to  dilute  the  mix  enough  to  cause 
separation.  When  separation  has  actually  occurred, 
the  reports  of  engineers  on  this  work  state  that  the 
condition  of  the  concrete  is  so  changed  that  the  fact 
is  at  once  apparent.  Batches  in  which  separation  had 
occurred  were  not  used  in  the  pavement. 
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Note  that  tiuck  roadway  is  depressed.     Can  in  foreground  contains  oil  for  swabbinir  out  boxes 

before   concrete   is   loaded 


At  the  point  where  the  paving  was  in  progress  a  loco- 
motive crane  on  crawler  treads  moved  along  the  sub- 
grade  just  ahead  of  the  fresh  concrete.  This  crane 
lifted  the  batch  boxes  from  the  trucks  and  dumped 
them  on  the  subgrade  just  ahead  of  the  tamping  ma- 
chine, the  unloading  of  the  two  batch  boxes  requiring 
an  average  of  about  1  min.  and  40  sec,  the  time  being 
measured  between  the  stopping  and  starting  of  the 
delivery  truck. 

On  this  job  ji-in.  transver.se  rods  were  placed  in  the 
pavement  on  18-in.  centers  and  J-in.  longitudinal  rods 
are  placed  along  the  headers,  one  on  each  side.  A  tem- 
plate dragged  along  the  subgrade  by  the  locomotive 
crane  served  the  double  purpose  of  template  and  storage 
car  for  the  reinforcing  bars.  Ordinarily  about  500  lb. 
of  reinforcing  steel  was  kept  loaded  on  the  template, 
thus  being  in  a  convenient  location  for  the  men  placing 
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the  reinforcing  steel  at  the  same  time  that  the  template 
was  properly  weighted.  The  material  from  irregulari- 
ties in  the  subgrade  scraped  up  ahead  of  this  template 
was  thrown  out  onto  the  shoulders  by  shovel  men.  The 
reinforcing  steel  was  held  at  its  proper  height  in  the 
pavement  by  the  usual  pipe  supports.  Fine  wires,  run- 
ning from  bar  to  bar  at  4-ft.  intervals,  were  tied  to 
the  steel  as  it  was  laid  so  as  to  hold  the  bars  in  their 
proper  transverse  position. 

Floats  were  used  to  finish  the  concrete  behind  the 
belt  attached  to  the  tamping  machine.  A  very  conven- 
ient float  was  found  to  be  a  piece  of  light  sheet  metal 
curved  up  at  the  edges,  attached  to  a  wooden  handle. 

Because  of  the  percentage  of  fines  in  the  material 
which  it  was  difficult  to  keep  very  low,  and  bec-.use  of 
the  extreme  arid  conditions  under  which  the  pavement 
was  laid,  difficulty  was  experienced  in  p'-^^v^enting  hair 
cracks  on  the  surface.  A  preventative  that  proved 
eminently  successful  was  the  un  of  burlap  in  6-ft. 
widths  laid  across  the  paveme^''  and  sprinkled  very  soon 
after  the  concrete  was  fin'shed.  The  strips  of  bui-lap 
were  prevented  from  V  owing  off  by  rocks  or  earth 
shoveled  on  the  ends  of  the  strips  just  outside  the 
headers. 

The  burlap  was  cut  in  lengths  3  or  4  ft.  longer 
than  the  pavement  width  for  this  purpose.  So  effective 
was  this  means  of  preventing  hair  cracks  that  where  the 
burlaping  was  stopped  at  the  noon  hour  not  infrequently 
hair  cracks  would  occur  during  the  hour  up  to  the  very 
edge  of  the  burlap,  but  were  never  found  under  the 
burlap  itself. 

Expansion  joints  1'  in.  wide  were  put  in  the  pave- 
ment at  the  end  of  each  four-hour  run.  These  joints 
were  formed  by  transverse  headers  which  were  after- 
ward replaced  with  a  mixture  of  sawdust  and  hot 
asphaltic  oil  well  tamped  into  place.  The  sawdust  mix- 
ture was  chosen  because  in  the  extremely  high  tempera- 
tures on  the  desert  something  that  will  not  melt  is 
required  in  the  joint,  and  because  this  material,  when 
squeezed  up  in  ridges  by  the  closure  of  the  joint  in  hot 
weather,  was  soft  enough  to  be  rolled  down  by  pneu- 
matic tires  without  causing  jolting. 

Because  much  of  the  road  was  built  across  debris 
cones  below  the  mouths  of  canyons  where  the  water 
course  shifted  from  year  to  year,  very  few  culverts 
were  installed,  but  instead  "dips"  or  depressions  in  the 
pavement  were  put  in  to  allow  the  occasional  flood 
waters  to  go  over  the  pavement.  These  dips  varied 
from  30  ft.  to  several  hundred  feet  in  length.  In  their 
lower  portions  where  actual  submergence  was  expected, 
the  pavement  width  was  increased  3  to  5  ft.  and  the 
down-stream  edge  was  terminated  in  a  45-deg.  slope 
with  a  6-in.  toe  wall  at  the  bottom. 

The  work  i.s  being  done  on  the  day  labor  plan  by  the 
California  State  Highway  Commission.  Austin  B. 
Fletcher  is  chief  engineer  and  W.  W.  Patch  is  division 
engineer  in  charge  of  the  work  described  in  the  fore- 
going.   

Magnetic  Testing  of  Coil  Springs 

In  a  series  of  tests  of  large  coil  springs  by  the  magnetic- 
indurtion  method,  T.  Spooner  and  I.  F.  Kinnard  found 
(luring  the  past  year  that  magnetic  retentivily  gave  a 
satisfactory  indication  of  the  hardness  of  the  springs.  The 
figures  checked  closely  with  micrographic  and  Brinell- 
hardness  examinations  of  the  pieces.  Details  of  the  tests 
were  reported  by  the  investigators  before  the  American 
Society  for  Testing  Materials  recently. 


Handling  Sugar  Refinery  Wastes 

POLLUTION  of  St.  Mary's  River  in  Indiana  by  the 
Holland-St.  Ijouis  Sugar  Co.  refinery,  causing  a 
nuisance,  is  to  be  abated.  Following  an  investigation 
by  Pearse,  Greeley  &  Hansen,  consulting  engineers, 
Chicago,  in  co-operation  with  the  State  Board  of  Health 
and  State  Conservation  Department  a  plan  of  action  has 
been  approved  by  the  state  officials  whereby  the  refinery 
will  dispose  of  the  various  wastes  without  offense. 
Lagooning  to  permit  a  flow  commensurate  with  proper 
diluting  capacity  of  the  stream,  chemical  precipitation 
and  screening  are  all  to  be  used. 

Four  wastes  are  to  be  handled:  (1)  Beet  carrj'ing 
and  wash  water,  2  m.g.d.;  (2)  diffusion  battery  and 
pulp-free  water,  0.2  m.g.d.;  (S)  lime  press  cake,  37 
tons  as  a  solid  50  per  cent  moisture  cake  or  0.15  m.g.d. 
when  diluted  with  water  to  make  a  liquid  that  will 
readily  flow;  (4)  Steffans  house  wastes,  0.2  m.g.d. 

The  first  waste  contains  beet  tails,  taps,  roots  and 
earth,  but  little  organic  matter.  Since  its  biological 
demand  is  zero  it  will  be  kept  separate  from  the  other 
wastes,  passed  through  fine  screens  and  discharged  con- 
tinuously into  the  river. 

The  second  waste  contains  much  organic  matter  in 
solution  and  considerable  in  suspension.  Methods  were 
devised  for  coagulating  and  settling  the  solids  so  that 
the  supernatant  liquid  could  be  discharged  into  a  stor- 
age lagoon  and  from  there  into  the  river  at  a  rate  more 
or  less  proportional  to  the  stream  flow  so  that  the  stream 
would  at  no  time  be  excessively  polluted.  Finally  a 
method  was  worked  out  with  the  company  superin- 
tendent for  re-using  these  wastes.  The  treatment  com- 
prising liming  and  carbonating  in  a  manner  similar  to 
the  treatment  applied  to  the  main  volume  of  juice  in 
the  plant  and  then  re-using  the  liquid  in  the  diffusion 
batteries.  The  non-sugars  are  precipitated  and  filtered 
out,  leaving  as  a  waste  a  lime  press  cake  which  will 
not  greatly  increase  the  volume  of  such  cake  already 
produced. 

The  lime  press  cake,  the  third  waste,  may  be  handled 
either  as  a  relatively  solid  cake  or  as  a  thick  liquid.  In 
the  first  instance  it  would  be  removed  by  narrow  gage 
railroad  to  a  dump,  but  the  method  is  objectionable 
because  of  the  difficulty  of  obtaining  labor  during  the 
concentrated  100-day  "campaign."  The  company  favoi-s 
mixing  the  cake  with  water  used  in  cleaning  the  presses 
and  pumping  it  to  lagoons  for  storage  until  the  volume 
of  flow  in  the  river  is  sufficient  to  afford  ample  dilution. 

The  fourth  waste  is  exceedingly  strong  in  organic 
matter,  although  low  in  suspended  solids.  It  results 
from  a  process  used  to  i-ecover  additional  sugar  from  the 
molasses  after  the  first  direct  recoveries  have  been  made. 
This  will  be  evaporated  in  multiple-effect  evaporators 
and  the  final  syrup  ignited  for  the  recovery  of  potash. 
Before  ignition  the  syrup  will  probably  be  barrelled  and 
sent  to  a  fertilizer  works.  This  process  of  recovering 
potash  is  not  new  and  has  been  used  at  this  plant.  In 
1918  a  fire  destroyed  the  building  in  which  it  was 
housed  and  on  account  of  the  low  price  of  potash  the 
process  had  been  abandoned.  It  is  unlikely  that  the 
process  will  pay  for  itself  but  as  a  disposal  method  it 
will  be  reasonably  economical.  Biological  processes 
have  not  been  considered  feasible  because  of  the  short 
period  of  the  campaign,  which  starts  in  October  when 
the  stream  flow  is  low.  The  biological  process  requires 
several  weeks  to  ripen  during  which  period  most  of  the 
damage  in  the  way  of  pollution  would  have  been  done. 
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A  New  Curtain  Wall  Drop  for 
Irrigation  Canals 

By  H.  M.  Chadwick 

Chipf  Engineer,  Rogue  River  Valley  Canal  Co.,  Medford.  Ore. 

SIMPLE  drops  of  the  curtain  wall  or  confining'- 
chamber  type  for  making  vertical  changes  in  the 
grades  of  the  irrigation  canals  of  the  Valier-Montana 
Land  &  Water  Co.  have  proved  as  successful  as  some 
of  the  more  elaborate  designs  and  have  advantages  in 
both  economy  and  simplicity.  This  simpler  design  is 
to  be  used  also  on  the  new  work  of  the  Rogue  River 
Valley  Canal  Co.,  in  Oregon.  This  drop  was  the  result 
of  observing  other  types  in  operation  and  noting  the 
points  where  revision  was  most  needed.     Heads  up  to 
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6  ft.  and  bottom  widths  of  canal  not  exceeding  8  ft.  are 
the  limits  considered  practicable. 

Many  drops  of  older  designs  have  failed  because  the 
erosive  action  of  the  water  in  passing  from  the  dis- 
charge end  of  a  drop  into  the  earth  section  of  the  canal 
has  not  been  overcome.  Although  the  velocity  and 
eddying  may  be  sufficiently  stilled  by  the  construction 
of  an  extra  long  water  cushion  or  the  construction  of 
a  notched  breast  wall  and  suitable  length  of  water 
cushion,  it  was  decided  that  a  more  simple  and  eco- 
nomical design  was  sufficient. 

A  drop  having  a  curtain  wall  extended  across  the 
main  body  and  carried  to  a  point  well  below  the  level 
of  the  floor  of  the  outlet  apron  was  found  to  retard 
considerably  the  velocity  and  eddying  at  the  end  of  the 
downstream  floor.  This  arrangement  makes  the  open- 
ing between  the  bottom  of  the  curtain  wall  and  the  floor 
of  the  water  cushion  a  submerged  orifice.  The  curtain 
wall  might  be  moved  closer  to  the  breast  wall  to  act 
as  a  baffle,  but  it  is  doubtful  if  this  would  improve 
the  operation   of   the   drop. 

The  breast  wall  is  contracted  to  maintain  the  full 
supply  depth  of  water  in  the  canal  upstream  when  dis- 
charging at  full  capacity.  This  feature,  while  main- 
taining depth  at  full  capacity,  naturally  does  not 
function  so  effectively  at  the  various  stages  below  full 
supply  level  as  would  the  notched  breast  wall.  Fur- 
ther, the  contracted  sheet  of  falling  water  would 
obviously  cause  more  impact  than  a  difl'used  sheet. 
However,  the  curtain  wall  drop  has  shown  its  ability 
to  still  the  turbulent  water  at  the  outlet.  The  cre.st 
of  the  breast  wall  is  also  designed  to  be  used  as  a 


measuring  weir  and  as  a  check,  should  the  location  of 
the  drop  prove  advantageous  for  the  use  of  either  of 
these  devices.  Many  drops  of  this  type  were  constructed 
in  old  canals  which  had  cut  down  below  the  original 
bottom  owing  to  the  high  velocities.  In  these  instances 
the  upstream  apron  or  floor  was  not  built,  as  the  exist- 
ing bottom  would  be  below  the  lip  of  the  breast  wall. 
In  view  of  the  possibility  of  the  orifice  becoming 
clogged  with  tumble  weeds,  the  top  of  the  curtain  wall 
was  kept  down  to  the  elevation  of,  or  only  slightly  above 
the  lip  of  the  breast  wall,  so  that  in  case  of  complete 
stoppage  of  the  orifice  the  water  could  pass  over  the 
curtain  wall.  In  some  of  the  timber  drops  the  curtain 
walls  were  constructed  of  removable  flashboards.  These 
weeds  get  into  the  canals  in  spite  of  careful  main- 
tenance and  supervision,  but  with  close  observance 
during  operation  the  chance  of  clogging  is  remote. 


Cumulative  Typhoid  Case  Curves 

■  AS  AN  AID  to  the  control  of  typhoid  fever  in  Cali- 
l\.  fornia,  three  cumulative  case  curves  are  plotted  by 
months  for  each  county  in  the  state,  as  shown  by  the 
accompanying  diagram.  The  curve  for  comparative 
purposes  is  plotted  from  the  successive  totals  of  weekly 
averages  of  cases,  excluding  epidemics.  The  current 
rate  curve  is  plotted  from  the  cumulative  totals  for  the 
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year.  A  third  cumulative  curve,  similar  to  the  other 
two,  shows  the  weekly  cumulative  cases  for  the  full 
year  preceding  the  current  year.  In  addition,  index 
cards  showing  the  number  of  cases  per  week  for  eight 
years  in  each  minor  registration  area  are  filed  by  coun- 
ties and  spot  case  maps  for  the  entire  state  are  used. 
The  same  system  of  curves,  cards  and  maps  used  to 
control  typhoid  is  used  for  the  other  communicable  dis- 
eases. The  entire  scheme  is  outlined  by  Dr.  Frank  L. 
Kelley,  epidemiolojrist,  and  Ida  M.  Stevens,  assistant 
epidemiologist,  California  State  Board  of  Health,  in 
PuhVc  Health  Reports  for  June  3  under  the  title,  "Mak- 
ing Morbidity  Records  Aid  the  Epidemiologist." 
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Structural  Features  of  Chicago  Federal  Reserve  Bank 

Cantilever  Trusses  Carry  Front  Wall  Above  Fourth  Floor — Columns  on  Cantilever  Girders  and  Suspen- 
sion Hangers — Frame  Designed  to  Permit  Conversion  Into  General  Office  Building 


CANTILEVER  trusses  carrying  the  upper  wall  col- 
umns above  the  recessed  wall  at  the  entrance 
colonnade,  cantilever  girders  supporting  portico  col- 
umns in  two  fronts  and  structural  columns  in  the 
rear  wall,  and  second  floor  framing  reinforced  to  carry 
the  weight  of  interior  columns  by  means  of  hangers 
from  fifth  floor  girders  are  structural  features  em- 
ployed to  meet  conditions  of  architectural  design  in 
the  Federal  Reserve  Bank  Building  now  under  con- 
struction at  Chicago.  This  building,  1.5.3  x  168  ft., 
is  to  be  twenty  stories  high,  with  three  basements,  hut 
it  is  being  built  now  for  sixteen  stories. 

On  the  Jackson  Boulevard  side,  1.53  ft.,  the  entire 
wall,  with  the  exception  of  the  end  panels,  is  set  back 
from  the  property  line  from  the  first  to  the  fourth 
floors,  in  order  to  provide  room  for  a  colonnade  of  stone 
columns  which  constitute  a  feature  of  the  architectural 
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FIG  1.     CANTILEVER  TRUS.SES  AND  GIRDERS  AND 
COLI'M.N'   HANGERS    IN    CHICAGO    BANK 


treatment,  but  which  carry  practically  no  live  load.  In 
section  these  columns  are  only  75  per  cent  of  a  circle, 
the  flat  back  being  at  the  wall  line,  and  the  steel 
columns  behind  them,  which  carry  the  weight  of  the 
front  wall,  are  braced  at  the  floors  with  girders  which 
provide  for  wind  pressure.  This  arrangement  is 
shown  in  Fig.  1. 

Above  the  fourth  floor  the  front  wall  on  this  side 
is  set  forward  on  the  property  line,  the  upper  columns 
being  carried  by  the  ends  of  cantilever  trusses  having 
4J-ft.  cantilever  arms  and  anchor  arms  extending  back 
to  the  first  row  of  interior  columns,  as  shown  in  Figs. 
1  and  2.     Details  of  the  truss  are  given   in   Fig.  3. 


The  chords  of  these  trusses  form  part  of  the  fourth 
and  fifth  floor  framing.  Both  upper  and  lower  columns 
extend  the  full  height  or  depth  of  the  truss,  the  shear 
between  them  being  taken  up  by  heavy  web  plates 
reinforced  against  buckling  by  horizontal  stiffener 
angles.  The  load  on  the  footing  at  the  cantilever  end 
of  the  four  long  trusses  is  about  715  tons,  with  an 
upward  reaction  of  90i  tons  at  the  anchor  end;  for  the 
two  short  trusses,  the  figures  are  521  tons  and  184 
tons  respectively.  A  somewhat  similar  ari-angement  in 
the  Peoples  Gas  Building,  Chicago,  was  described  in 
Engineering  Netvs,  March   10,  1910,  p.  294. 

As  the  foundation  piers  along  the  Jackson  Boulevard 
side  are  on  the  line  of  the  columns  in  the  lower  or 
set-back  portion  of  the  wall,  the  stone  columns  of  the 
colonnade  are  supported  on  cantilever  girders  project- 
ing beyond  these  piers,  in  order  that  all  masonry  above 
^^^  the  sidewalk  may  be  carried  on  foun- 

dations extending  to  bedrock.  The 
inner  ends  of  the  sidewalk  joists  are 
framed  against  an  I-beam  stringer 
along  the  ends  of  the  cantilevers.  On 
the  east  or  La  Salle  St.  side,  168  ft., 
the  wall  for  the  full  height  and  width 
of  the  building  is  set  back  7  ft.  from 
the  street  or  property  line  to  permit 
the  introduction  of  a  lofty  projecting 
portico  with  six  stone  columns  (see 
Figs.  1  and  2).  As  it  was  impracti- 
cable to  place  steel  columns  and  foun- 
dation piers  under  the  stone  columns, 
these  latter  are  supported  on  cantilever 
girders,  this  arrangement  being  the 
same  as  on  the  Jackson  Boulevard  side, 
except  that  the  cantilever  length  is  7 
ft.  instead  of  4'  ft.  These  first  floor 
cantilever  girders  are  shown  in  Fig.  4. 
In  order  to  reduce  as  much  as  pos- 
sible the  weight  carried  by  the  La 
Salle  St.  stone  portico  columns  and 
their  cantilever  girders,  the  pediment 
wall  above  them  is  made  relatively 
thin.  As  this  wall  is  over  the  outer 
side  of  the  columns  it  would  cause  an 
eccentric  loading,  to  prevent  which  it 
is  supported  on  the  ends  of  cantilever 
I-beams  whose  fulcrum  bearings  are 
cast-iron  shoes  over  the  axes  of  the 
columns  and  thus  transmit  the  load  centrally  (see  Figs. 
1  and  2).  Columns  in  the  rear  wall,  adjacent  to  another 
building,  are  supported  on  cantilevers  at  the  basement 
floor,  as  piers  could  not  be  sunk  on  the  party  line.  The 
cantilever  distance  from  center  of  pier  to  center  of 
column  is  3  ft.  4  in. 

In  the  architectural  treatment  of  the  main  banking 
room  on  the  second  floor  (having  its  ceiling  at  the 
fifth  floor  level),  marble-faced  columns  are  located  at 
points  where  there  are  no  building  columns.  The  height 
and  headroom  of  the  first  story  were  insufl!icient  to 
permit  of  placing  in  the  second  floor  framing  girders  of 
such   depth  as  to  carry   the  weight  of  these  interior 
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FIG.  1.     FLOOR  FRAMING  PLANS.  SHOWING  CANTILEVERS,  HANGERS   AND  COURTS 


colu.-nns.  Girders  were  introduced  therefore  under  the 
fifth  floor,  concealed  in  the  architectural  beams  above 
the  columns,  with  hangers  from  these  girders  to  the 
second  floor  framing.  These  hangers,  which  are  inside 
the  marble-faced  columns,  are  I-shaped  members  com- 
posed of  four  angles  and  a  web  plate.  To  secure  a  good 
foundation  for  the  marble,  the  points  of  attachment 
to  the  floor  framing  are  encased  in  concrete  instead  of 
in  the  floor  tile  arches.  The  general  arrangement  of 
these  interior  columns  and  hangers  is  shown  in  Fig. 
2,  the  details  of  the  hangers  being  given  in  Fig.  .5. 

All  main  columns  are  seated  on  steel  grillage  on 
cylindrical  concrete  piers,  none  of  them  being  carried 
at  intermediate  points  by  girders  supported  on  the 
piers,  as  in  some  other  large  Chicago  buildings.  The 
piers  are  sunk  to  bedrock  at  92  ft.  below  city  datum 


or  about  104  ft.  below  sidewalk  level,  being  built  in 
wood-lined  wells  or  caissons  in  the  Chicago  clay.  The 
maximum  unsupported  height  of  columns  is  42  ft.,  and 
the  maximum  load  on  a  column  footing  is  2,033  tons 
(for  column   No.  5). 

The  central  portion,  80  x  83  ft.,  of  the  main  banking 
room  on  the  second  floor  is  three  stories  high,  with  a 
plaster-beam  ceiling  under  the  fifth  floor.  Adjoining 
the  north  side  of  this  lofty  portion  is  a  light  court 
22*  X  48  ft.,  with  a  skylight  at  the  fourth  floor.  At 
the  sixth  floor  this  court  is  extended  to  the  north  or 
Quincy  St.  line,  making  an  external  court  39  x  48  ft., 
shown  in  Fig.  2.  This  court  is  carried  up  to  the  top 
of  the  building,  thus  forming  two  51-ft.  wings  on  the 
Quincy  St.  side.  The  steel  frame  is  so  designed  that 
a  similar  light  court  can  be  introduced  in  the  south 
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FIG.   S.     C.\NTILE\'KR  TRUSS   C^UIRIE.S   FRONT  WALL 

or  Jackson  Boulevard  side,  if  at  some  time  the  building 
should  be  converted  into  a  general  office  building. 

Floor  panels  vary  from  15  x  17  ft.  to  26  x  31  ft., 
the  framing  being  mainly  of  I-beams  with  tile  flat 
arches,  except  that  concrete  is  used  below  the  second 
floor.  The  dead  loads  used  in  the  design  are  200  lb. 
per  square  foot  for  the  basement  and  sub-basement,  and 
125  lb.  for  all  the  upper  floors.  The  live  loads  are  100 
lb.  for  the  two  basements  and  the  first  and  second 
floors,  130  lb.  for  the  fourth  floor,  and  50  lb.  for  the 
third  floor  and  all  floors  above  the  fourth,  except  that 
special  areas  for  a  lecture  hall  and  file  rooms  on  the 
fifth,  seventh  and  eighth  floors  are  designed  for  100 
and  150  lb.  live  load. 

Wind  bracing  consists  mainly  of  gusset  connections 
between  the  columns  and  the  tops  of  the  spandrel 
girders,  these  gussets  being  larger  on  the  sides  run- 
ning east  and  west  on  account  of  the   narrow  wings 


described  above.  Wind  girders 
36  and  30  in.  deep  are  intro- 
duced in  the  faces  of  these 
wings,  from  columns  1  to  20, 
44  to  67,  7  to  27  and  51  to  78 
(see  Fig.  2). 

Horizontal  bracing  in  the 
bottom  of  the  cantilevered 
framing  of  the  Jackson  Boule- 
vard front  transmits  wind 
loads  from  the  upper  part  of 
the  wall  to  the  columns  set 
back  in  the  wall  below  the 
fourth  floor.  Vertical  diagonal 
bracing  is  used  in  two  panels 
back  of  the  elevators  at   the 

adjoining    building,    which    is    fourteen    stories    high. 
This  building   was  designed   by   Graham,   Anderson, 

Probst  &  White,   architects,   Chicago,  whose  engineer- 
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ing  department  prepared  the  structural  design.  The 
John  Griffiths  &  Son  Co.  has  the  general  contracc,  the 
steel  being  furnished  by  the  Morava  Construction  Co., 
both   of  Chicago. 

Fear  Fire  Danger  to  Great  Timber  Windfall 

Fear  of  serious  danger  from  fire  in  the  great  wind- 
fall of  timber  created  in  the  forest  of  the  Olympi'- 
Peninsula,  Wash.,  by  the  cyclone  of  Jan.  29,  1921,  has 
led  the  National  Forest  Service  to  adopt  strict  regula- 
tions in  the  danger  zone  including  prohibition  of  smok- 
ing. The  area  swept  by  the  150-mile  wind  is  90  miles 
long  and  from  20  to  30  miles  wide,  in  which  over  63 
liillion  feet  of  timber  was  blown  down  by  the  storm 
and  now  lies  in  a  tangled  mass.  Should  fire  ever  gain 
headway  in  this  devastated  area,  foresters  say,  the 
greatest  conflagration  ever  known  would  result.  Funds 
of  $100,000  each  have  been  subscribed  for  fire  protec- 
tion and  suppression  by  the  Federal  government  and 
the  state.  Roads,  trails  and  telephone  lines  have  been 
constructed  through  the  blnwdown,  and  special  fire- 
fighting  motor  trucks,  equipped  with  several  thousand 
feet  of  hose  and  a  portable  pump  engine  are  located 
at  central  points  for  emergency  use.  Guards  will  be 
stationed  on  all  main  lines  of  travel  throughout  the 
region,  to  see  that  no  one  enters  except  under  special 
permit.  Aerial  fire  patrol  will  also  be  maintained  from 
Camp  Lewis,  Wash.,  during  the  danger  season,  through 
co-operation  of  ihe  Air  Service,  U.  S.  Army. 
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Design  and  Operation  of  Locomotive  Fuel  Oil  Stations 


Tank  Cars  Discharge  Into  Track  Troughs 

Engines- 


— Storage  and  Service  Tanks — Gravity  or  Pumped  Supply  to 
-Oil  Columns — ^Fire  Protection 


ON  RAILWAYS  operating  oil  burning  locomotives, 
the  installations  for  delivery  of  fuel  to  the  engine 
are  of  a  type  comparable  with  water  stations  rather 
than  with  coaling  stations,  since  the  fuel  is  handled 
by  pumps  and  pipii;g.  In  general,  such  an  installation 
has  troughs  of  concrete,  steel  or  wood  for  receiving 
the  oil  from  tank  cars,  which  is  then  delivered  by  pump- 
ing or  gravity  to  storage  tanks  and  then  pumped  either 
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FIG.  1.     LAYOUT  OF  TWO  RAILWAY  OIL  STATIONS 

to  an  elevated  service  tank  or  directly  to  the  oil  columns 
from  which  the  tender  tanks  are  filled. 

Oil  Station  Layouts — A  typical  layout  of  an  oil  fuel 
station,  shown  in  Fig.  1,  is  that  of  the  Texas  &  Pacific 
Ry.  at  Cypress,  La.  Five  troughs  are  spaced  40  ft. 
c.  to  c.  on  the  oil  track,  to  serve  five  tank  cars.  From 
each  trough  a  6-in.  pipe  is  led  to  an  8-in.  main 
discharging  into  an  underground  covered  concrete  tank 
or  sump,  except  that  the  pipe  from  the  middle  trough 
leads  directly  into  the  sump,  which  is  of  15,000  gal. 
capacity.  The  oil  is  pumped  from  this  sump  to  a  stor- 
age tank  of  ordinary  steel  plate  construction  and  a 
capacity  of  55,000  bbl.,  115  ft.  in  diameter  on  the 
surface  of  the  ground.  From  this  tank  the  oil  is 
pumped  again  to  an  elevated  steel  service  tank  of  50,000 
gal.  capacity,  in  which  the  oil  is  maintained  at  an  aver- 
age head  of  12  ft.  above  the  oil  column. 

Three  different  plant  layouts  on  the  Missouri,  Kansas 
&  Texas  Ry.  may  be  noted,  as  illustrating  modifications 
to  suit  local  conditions.  At  San  Antonio,  Tex.,  Fig.  2, 
there  are  three  unloading  troughs  delivering  to  a  sump 
from  which  the  oil  is  pumped  directly  through  a  10-in. 
line  to  an  elevated  steel  tank  of  100,000  gal.  capacity, 
the  usual  separate  storage  tank  being  omitted.     The 


two  oil  columns  are  served  by  a  10-in.  gravity  line  from 
the  tank  and  also  by  an  8-in.  pumping  main.  At  Hous- 
ton, on  the  other  hand,  as  shown  in  Fig.  2,  no  sump 
or  elevated  tank  is  provided,  the  three  troughs  deliver- 
ing directly  to  a  50,000-gal.  underground  concrete  tank, 
from  which  the  two  oil  columns  are  supplied  by  a  10-in. 
pumping  main.  At  Smithville,  Tex.,  with  five  unload- 
ing troughs,  the  oil  goes  to  a  sump  from  which  it  is 
pumped  to  a  55,000-bbl.  storage  tank  on  the  ground. 
From  this  tank  or  the  sump  the  oil  is  pumped  to  an 
elevated  service  tank  supplying  the  oil  columns  by  grav- 
ity. In  each  case  the  oil  track  has  separate  troughs 
spaced  40  ft.  c.  to  c. 

An  arrangement  of  an  entirely  different  character, 
with  the  oil  track  elevated  on  a  trestle,  is  used  by  the 
Los  Angeles  &  Salt  Lake  Ry.  at  Las  Vegas,  Nev.,  as 
shown  in  Fig.  1.  At  this  point  about  25  engines  are 
supplied  daily,  with  an  average  of  2,000  gal.  per  engine. 
Cuts  of  three  to  six  tank  cars  are  pushed  up  a  5  per 
cent  grade  onto  the  unloading  trestle,  which  has  a 
continuous  trough  between  the  rails,  and  a  lateral 
trough  or  covered  conduit  discharging  through  the  roof 
of  a  steel  storage  tank  of  30,000  bbl.  capacity.  A  steam 
pump  with  a  capacity  of  100  gal.  per  minute  draws  oil 
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FIG.  2.     OIL  STATIONS  ON  THE  MISSOURI,  KANSAS  & 
TEX.\S  RY. 

from  this  tank  and  delivers  it  to  a  20,000-gal.  elevated 
supply  tank,  from  which  it  flows  to  two  standpipes  serv- 
ing the  Inbound  and  outbound  engine  tracks  of  the 
roundhouse. 

Track  troughs — Tank  cars  bringing  the  oil  supply  are 
unloaded  usually  by  gravity  from  the  bottom  outlets 
standing  on  a  side  track  provided  with  troughs  between 
the  rail.  As  a  rule  there  is  a  series  of  separate  short 
troughs  or  hoppers,  but  in  some  cases  a  long  continu- 
ous trough  is  installed,  as  noted  above. 

Concrete  is  preferred  on  the  Texas  &  Pacific  Ry.  fcr 
three  principal  reasons:  (1)  The  ease  with  which  the 
depth  of  the  troughs  may  be  varied  to  give  the  proper 
fall  to  the  sump;  (2)  the  ease  with  which  pipe  connec- 
tions may  be  made,  and  (3)  the  non-corrosive  proper- 
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ties.  This  last  item  is  considered  of  special  importance 
as  the  troughs  are  constructed  frequently  at  points 
where  cinders  have  been  used  for  ballast  and  filling. 
On  the  other  hand,  steel  plate  construction  is  preferred 
on  the  Missouri,  Kansas  &  Texas  Ry.  Although  con- 
crete troughs  have  been  used  at  some  of  the  smaller 
engine  terminals  on  the  M.,  K.  &  T.  and  have  cost  less 
than  the  steel  troughs,  the  latter  are  considered  more 
satisfactory,  since  they  are  less  liable  to  be  damaged 
and  can  be  moved  readily  in  case  of  any  change  in  the 
arrangement  of  the  terminal  facilities. 

Concrete  troughs  on  the  Texas  &  Pacific  Ry.,  Fig.  4, 
are  8  x  2\  ft.  with  a  depth  of  21  in.,  the  bottom  being 
sloped  to  a  6-in.  outlet.     A  1:2:4  gravel  concrete  is 


closed  wood  conduit  leads  from  the  lower  end  of  the 
trough  to  an  opening  in  the  roof  of  the  storage  tank, 
the  conduit  having  a  bottom  discharge.  For  the  deck 
of  the  trestle  a  special  construction  is  needed  to  carry 
the  cars  at  the  necessary  height  above  the  trough,  as 
shown.  On  each  cap  are  12  x  12-in.  blocks  carrying 
stringers  of  the  same  size  to  which  the  track  rails  are 
spiked,  rods  being  run  through  the  stringers  in 
order  to  hold  them  in  position  and  to  maintain  the  gage 
of  track. 

Storage  and  Service  Tanks — Underground  or  surface 
tanks  for  storage  are  used  according  to  local  conditions, 
as  noted  in  the  description  of  layout  of  oil  stations.  In 
some  cases  an  elevated  tank  combines  storage  and  serv- 
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used.  The  sides  and  bottom  are  3-in.  thick,  reinforced 
with  chicken-fence  wire  mesh.  Steel  covers  have  strap 
hinges  bolted  to  the  side  walls,  these  bolts  being  either 
in  the  forms  when  concrete  is  poured  or  grouted  in 
afterwards.  Slotted  bars  sliding  on  bolts  in  the  end 
walls  hold  the  open  doors  nearly  vertical  in  order  to 
keep  them  from  fouling  the  rails  and  to  prevent  splash- 
ing. Alongside  the  troughs,  each  rail  is  carried  by  a 
longitudinal  timber  resting  on  wood  blocks.  Steel 
troughs  on  the  Missouri,  Kansas  &  Texas  Ry.,  Fig.  5, 
are  8  x  2  ft.  and  24  in.  deep,  having  wooden  covers 
sheathed  with  galvanized  iron.  At  the  troughs,  each 
rail  is  laid  on  short  ties  across  a  pair  of  stringers. 
From  each  trough  a  10-in.  horizontal  discharge  pipe 
leads  to  a  10-in.  main  which  is  laid  in  a  trench  parallel 
with  the  track  and  which  in  most  cases  delivers  the  oil 
to  an  underground  sump  or  tank. 

The  continuous  wood  trough  of  the  Los  Angeles  & 
Salt  Lake  Ry.,  Fig.  6,  is  24  in.  deep  and  40  in.  wide, 
built  of  3  X  12-in.  planks  nailed  to  the  caps  and  track 
stringers  of  a  framed  trestle  and  put  together  with 
splines  or  feathers  in  the  joints.  No  metal  lining  is 
used.  As  a  protection  against  fire  the  trough  is  covered 
ordinarily  with  loose  boards  or  panels  having  cleats  to 
hold  them  in  place,  but  at  the  caps  these  top  boards  are 
nailed  to  the  trough  to  hold  the  sides  together.  A  wide 
plank  walk  is  provided  for  switchmen  and  for  the  men 
who  operate  the  valves  of  the  cars.  This  trough  is  232 
ft.  long,  with  a  grade  of  1  per  cent.     A  12  x  36-in. 


ice  facilities.  On  the  Missouri,  Kansas  &  Texas  Ry. 
the  oil  from  the  track  troughs  flows  usually  to  a  sump 
consisting  of  a  horizontal  steel  cylinder  tank  of  10,000 
or  12,500  gal.  capacity,  having  its  top  about  2  ft.  above 
the  ground  to  save  excavation  and  unnecessary  depth 
of  pipes.  Elevated  tanks  for  oil  service  on  this  road 
are  usually  horizontal  steel  cylinders  of  20,000  gal. 
capacity,  mounted  on  steel  trestles,  with  the  bottom  of 
the  tank  about  20  ft.  above  rail  level,  as  in  Fig.  6.  A 
few  large  terminals  have  100,000-gal.  tanks  of  the  same 
type  and  at  .some  of  the  smal'er  terminals  old  lO.OOO-gal. 
tank  car  bodies  are  used,  placed  on  timber  towers. 

Steam  heat  is  provided  in  the  tanks  and  mains,  as 
the  heavy  Texan  and  Mexican  oils  used  on  this  road 
require  to  be  kept  at  a  temperature  of  about  125  deg.  F. 
to  be  sufficiently  fluid  for  pumping  and  gravity  flow. 
Pipe  coils  are  used  in  the  tanks  and  a  2-in.  pipe  is  laid 
in  each  main,  resting  loose  in  the  Viottom  of  the  main. 
At  each  trough  the  steam  pipe  in  the  lateral  ends  is 
an  attachment  for  a  1'0-ft.  length  of  hose  to  be  con- 
nected to  the  heating  coil  in  the  tank  car  and  thus 
facilitate  the  discharge  of  oil.  Pumps  for  oil  service 
have  usually  a  capacity  of  100  or  200  gal.  per  minute, 
increased  capacity  being  provided  by  number  rather 
than  size  of  pumps. 
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FIG.  4.     STEKL  TRACK  TROUGH :  M.,  K.  &  T.  RY. 

A  15,000-gal.  concrete  underground  sump  is  used  by 
the  Texas  &  Pacific  Ry.  for  its  oil  station  at  Cypress,  La. 
This  sump  is  19  ft.  inside  diameter  and  7  ft.  deep,  with 
8-in.  walls  and  a  central  column,  steel  reinforcement 
being  used  throughout.  Machine-mixed  concrete  is 
specified  and  is  given  a  coat  of  rich  mortar  immediately 
after  the  removal  of  the  forms,  the  mortar  being  worked 
into  the  surface  with  a  wood  float  and  then  lightly 
troweled. 

Oil  is  pumped  from  this  sump  to  a  steel  storage  tank 
115  ft.  in  diameter,  having  a  capacity  of  55,000  bbl. 


This  tank  is  on  the  surface  of  the 
ground  and  near  the  outlet  it  is  fitted 
with  steam-pipe  coils  sufficient  to  main- 
tain the  oil  at  such  temperature  as  to  be 
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FIG.  5.  CONTINUOUS  WOOD  TROUGH  ON  TRESTI.K 

fluid  enough  to  be  pumped.  Similar  coils  are  used  also  in 
the  50,000-gal.  steel  elevated  service  tank,  which  has  a 
conical  bottom  with  sediment  drum.  These  coils  were 
designed  for  heating  the  heavy  Mexican  oil,  but  have 
not  been  used  as  extensively  as  was  expected.  The 
lighter  California  oil  requires  less  heat. 


The  storage  tank  of  the  Los  Angeles  &  Salt  Lake  R.R. 
at  Las  Vegas,  Nev.,  is  of  ordinary  steel  plate  construc- 
tion and  is  built  above  ground.  It  is  120  ft.  in  diameter 
and  14  ft.  8  in.  deep,  with  a  plank  roof  covered  with 
gravel  and  asphalt  composition  roofing  and  having  a 
circular  monitor  or  raised  section  for  ventilation  at  the 
center.  Radial  rafters  are  supported  by  ring  girders 
and  a  shelf  angle  inside  the  shell,  the  girders  being 
carried  by  posts  which  rest  on  plank  footings  on  the 
bottom  plate.  A  pipe  radiator  20  ft.  square  is  placed 
in  the  tank,  with  connections  for  both  live  and  exhaust 
steam,  in  order  to  maintain  a  temperature  of  about 
100  deg.  F.    This  road  uses  California  oil. 

Through  the  side  of  the  tank,  at  the  bottom,  stands  an 
8.-in.  outlet,  with  a  gate  valve  on  the  outside  and  a 
hinged  length  of  8-in.  pipe  on  the  inside,  the  open  end 
of  this  pipe  being  held  at  any  desired  level  by  a  chain 
operated  from  a  roof  manhole.     An  8-in.  suction  main 
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FIG.   6.     SERVICE  TANK  AND  OIL  COLUiMN:  M.,  IC  &  T.  RT. 

leads  from  the  tank  outlet  to  the  pump  house  and  a  6-in. 
force  main  thence  to  the  elevated  supply  tank,  both  of 
these  being  of  wrought  iron  pipe  with  threaded  sleeve 
joints.  The  supply  tank  is  horizontal,  10  ft.  in  diameter 
and  85^  ft.  long  with  flat  conical  ends.  It  is  supported 
on  a  timber  frame  or  tower,  though  steel  and  concrete 
bents  are  used  at  other  points,  the  bottom  of  the  tank 
being  15J  ft.  above  rail  level.  A  pipe  radiator  is  fitted 
inside  the  tank  to  maintain  the  oil  at  100  deg.  F.  The 
6-in.  supply  pipe  is  carried  up  and  connected  to  a  man- 
hole on  the  top  of  the  tank.  At  one  end  is  a  10-in.  cast 
iron  outlet  pipe  attached  to  the  bottom  of  the  tank  and 
carried  underground  to  the  standpipes  or  oil  columns. 

Fire  Protection — Special  provision  must  be  made  for 
the  fire  hazard  incidental  to  the  storage  and  handling 
of  oil.  The  Missouri,  Kansas  &  Texas  Ry.  equips  its 
oil  stations  with  small  portable  fire-foam  engines.  Sur- 
face storage  tanks  are  fitted  with  pipe  systems  for  blow- 
ing live  steam  across  the  top  to  quench  the  flames,  these 
tanks  being  surrounded  by  low  earth  banks  to  retain 
the  oil  in  case  of  bursting  or  leakage  of  the  tank.  The 
rails  of  the  engine  tracks  at  oil  columns  are  bonded  to 
prevent  stray  electric  currents  from  flowing  through  the 
engine  to  the  pipes  and  causing  a  spark.  At  the  main 
receiving  station  at  Galveston,  where  the  installations 
were  made  by  the  Mexican  Petroleum  Corporation,  a 
complete  "foamite"  installation  has  been  made  for 
smothering  oil  fires,  but  the  expense  for  such  equipment 
was  not  considered  necessary  at  railway  oil  stations. 

On  the  Texas  &  Pacific  Ry.,  storage  tanks  are  equipped 
with  steam  pipes  and  surrounded  with  earth  banks. 
Hand  chemical  extinguishers  are  provided  at  the  pump 
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end  of  the  spout,  this  bucket  being  swung  up  (and  thus 
emptied)  when  the  spout  is  spotted  over  the  tender. 
The  gravity  flow  from  the  6-in.  spout  is  at  the  rate  of 
about  250  gal.  per  min.,  varying  with  the  temperature 
and  the  amount  of  oil  in  the  elevated  tank,  so  that  the 
average  2,500-gal.  tank  of  an  engine  tender  can  be  filled 
in  about  ten  minutes.  An  average  of  eight  engines 
take  oil  at  CjT)ress  daily,  \vith  about  1,500  gal.  to  each 
engine. 

In  the  National  oil  column  used  by  the  Missouri, 
Kansas  &  Texas  Ry.  (Figs.  6  and  8)  the  spout  swings 
vertically  instead  of  horizontally.  The  8-in.  column  or 
stand-pipe,  having  a  loop  of  steam  pipe  within,  carries 
a  horizontal  arm  parallel  with  the  ti-ack  and  having  a 
revolving  elbow  whose  other  end  is  journaled  in  a  tim- 
ber post.  To  the  track  side  of  the  elbow  is  attached 
the  8-in.  sheet  iron  spout,  a  400-lb.  counterweight  on  the 
back  of  the  elbow  returning  the  spout  to  its  normal 
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FIG.  T.     OIL  COLUMN:  TEXAS  &  PACIFIC  RY. 

house   and  barrels   of  sand  are  placed  at  convenient 
points. 

Oil  Columns — To  deliver  the  oil  to  the  locomotive 
tenders,  different  types  of  oil  columns  are  used,  their 
design  being  very  similar  to  the  water  columns  for 
supplying  the  tenders  with  water.  In  fact,  the  Texas 
&  Pacific  Ry.  uses  a  water  column  adapted  to  this  pur- 
pose (Fig.  7)  and  supplied  by  an  8-in.  main  from  the 
elevated  tank  in  which  the  level  of  oil  is  maintained 
at  about  12  ft.  above  the  oil  column.  The  horizontal 
spout  is  swung  across  the  track  when  in  use  and  can 
be  depressed  to  the  tender  manhole,  a  6-in.  quick  acting 
gate  valve  at  the  head  of  the  column  being  operated  by 
the  fireman  by  means  of  a  rod  on  the  spout.  To  catch 
the  oil  drip  after  use,  a  small  bucket  is  hinged  to  the 
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FIC  9.     OIL  COLT'MN;  LOS  ANGELES  &  SAI-T  LAKIO  RY. 

vertical  position  after  use,  so  that  there  is  little  drip- 
ping of  oil.  A  spring  lock  or  latch  holds  the  spout  in 
this  position,  to  secure  it  against  wind  pressure.  A  rod 
along  the  spout  enables  the  fireman  on  the  tender  to 
operate  a  quick-acting  valve  in  the  horizontal  arm. 
With  gravity  flow  from  an  elevated  service  tank  the  8-in. 
oil  column  discharges  at  the  rate  of  400  gal.  per  minute, 
so  that  a  3,000-gal.  tender  tank  can  be  filled  in  about 
7^  minutes.  With  the  pumped  supply,  the  discharge 
from  the  oil  column  is  about  200  gal.  per  minute. 

The  Los  Angees  &  Salt  Lake  Ry.  has  used  an  oil 
column  somewhat  similar  to  that  shown  in  Fig.  6,  but 
it  is  now  using  the  Rose  design  shown  in  Fig.  9.  An 
8-in.  vertical  pipe  carries  a  6-in.  horizontal  arm  with  a 
valve  in  the  outer  end  and  a  6-in.  telescopic  vertical 
drop  or  discharge  pipe,  which  is  closed  or  held  up  nor- 
mallv  bv  a  chain  and  countenveight,  being  pulled  down 
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only  to  enter  the  tender  manhole  when  the  engine  is 
taking  oil.  When  the  oil  column  is  not  in  use,  the  hori- 
zontal arm  is  swung  round  parallel  with  the  track,  and 
a  telescopic  drip  pipe  is  pulled  out  so  as  to  bring  a  drip 
pan  under  the  spout.  A  down  pipe  for  the  drip  is  car- 
ried inside  the  8-in.  oil  pipe  and  may  be  connected  to 
the  main  or  to  the  reservoir. 

Measurement  of  oil  delivered  to  the  engines  is  made 
usually  by  means  of  a  stick  graduated  in  inches  and  gal- 
lons, the  height  of  oil  in  the  tender  tank  being  noted 
before  and  after  filling.  Each  engine  is  supplied  with 
a  stick  for  this  purpose.  In  some  cases  a  meter  is 
placed  on  the  pipe  line  leading  to  the  oil  column. 

Design  and  installation  of  oil  station  facilities  are 
under  the  direction  of  the  engineering  department  as 
a  rule,  their  operation  and  maintenance  being  in  the 
hands  of  the  mechanical  department. 


Comprehensive  Water- Works  Plan 
for  Cedar  Rapids 

REMOVAL  of  the  water-works  plant  of  Cedar  Rapids, 
.  la.,  to  a  new  site  across  the  Cedar  River,  new 
filters,  pumps,  power  plant  and  an  expanded  distribution 
system  are  recommended  in  a  recent  report  by  Burns  & 
McDonnell,  consulting  engineers.  The  present  plant  and 
equipment  are  inadequate  for  present  needs  and  a  water 
famine  is  imminent,  in  their  opinion,  unless  temporary 
relief  is  provided.  Two  30-ft.  diameter  wooden  coagula- 
tion and  settling  tanks  and  four  15-ft.  diameter  wooden 
filter  units  are  recommended  as  a  temporory  expedient. 
The  cost  is  estimated  at  $25,000  but  one  half  of  the 
investment  can  be  salvaged  and  utilized  in  the  new 
plant. 

The  Cedar  Rapids  plant  was  built  by  a  private  com- 
pany in  1875  and  bought  by  the  city  in  1903.  Emergency 
piecemeal  construction  has  added  new  boilers,  pumps 
and  filters.  This  resulted  in  a  plant  inadequate  for 
present  needs,  difficult  to  expand  or  remodel,  and  with 
high  operating  costs.  The  plant  is  surrounded  by 
important  industrial  properties  and  natural  barriers 
which  make  it  impossible  to  secure  the  necessary  room 
for  settling  basins,  storage  reservoirs  or  purification 
works.  The  pumps  are  25  to  30  years  old.  The  equally 
old  wood  tub  filters  show  decay.  They  are  expensive  to 
operate  because  there  is  no  preliminary  sedimentation 
or  coagulation  of  the  high-turbidity  river  water.  With 
no  storage  reservoir  the  pumps  must  respond  to  con- 
sumption, resulting  in  inefficient  operation  during 
periods  of  low  consumption  as  well  as  at  high  rates 
when  old  low-duty  pumps  must  be  pressed  into  service. 
Quoting  now  from  the  report: 

Four  supplies  were  considered:  (1)  McLeod's  spring, 
which  is  hard  and  insufficient  in  quantity;  (2)  Indian  Creek, 
which  carries  barely  enough  water  for  present  demands  and 
is  badly  polluted;  (3)  artesian  wells,  which  produce  a  hard 
water  and  an  adequate  quantity  for  the  present;  (4)  Cedar 
River,  which  is  ample  in  quantity,  comparatively  soft,  but 
subject  to  surface  pollution  and  the  sewage  of  Vinton,  40 
miles  away,  and  Waterloo,  75  miles  away.  Only  wells  and 
the  river  were  seriously  considered.  The  uncertainty  as  to 
the  quantity  eventually  obtainable  from  the  wells  and  the 
larger  cost  over  the  river  water  for  treatment  to  bring  the 
well  water  to  an  equal  softness  with  the  river  water,  threw 
the  decision  in  favor  of  the  latter.  By  filtering  the  soft, 
though  turbid  river  water  the  quality  can  easily  be  brought 
to  the  sanitary  quality  of  the  well  water.  The  hardness  is 
half  that  of  the  well  water. 

At  the  site  of  the  present  plant  there  is  insufficient  space 


for  filters  and  ample  settling  basins.  The  plant  is  poorly 
arranged  for  expansion  and  more  than  half  of  the  present 
equipment  must  soon  be  replaced.  New  filters  would  have 
to  be  located  across  21  railroad  tracks,  increasing  the  low 
service  pumping  head  by  30  ft.  static  and  5  ft.  friction 
head,  thus  adding  $2.50  to  $3  per  million  gallons.  At  the 
new  site  proposed  there  is  ample  room  for  pumps,  filters 
and  basins  and  future  extensions,  accessibility  of  switch 
tracks,  saving  in  low  head  pumping,  and  a  chance  to  make 
the  power  plant  and  filter  plant  of  fireproof  construction. 
Remodeling  the  old  plant  would  cost  approximately  as  much 
as  the  construction  of  a  new  one. 

Some  of  the  factors  assumed  in  the  design  of  the  pro- 
posed filter  plant  are  as  follows:  A  mixing-  chamber  with 
a  long  baffled  run  in  which  the  water  travels  J  to  1  ft.  per 
minute  for  30  minutes  will  have  a  rated  capacity  of  9 
m.g.d.  needed  for  the  maximum  day's  consumption  in  1930 
for  an  expected  population  of  63,000.  The  1920  population 
was  45,566.  Six  hours  is  the  retention  period  provided  for 
in  the  settling  basin  for  the  9-m.g.d.  rate.  The  effluent  from 
the  six  lJ.-m.g.d.  rapid  filter  units  would  be  sterilized  and 
then  stored  in  a  3,000,000-gal.  circular  covered  storage  reser- 
voir which  it  is  proposed  to  locate  in  Bever  Park,  160  ft. 
above  the  commercial  district.  With  preliminary  sedimen- 
tation it  is  held  that  the  filters  may  be  overloaded  25  per 
cent.  The  main  features  of  improvement  over  the  existing 
filter  plants,  one  of  which  was  built  25  years  ago,  and  the 
other  less  than  10  years  ago,  are  better  facilities  for 
handling  coagulant,  dry-feed  machines,  long  mixing  cham- 
ber which  will  reduce  the  coagulant  applied  by  one-half, 
sedimentation  basins  to  relieve  the  filters,  to  insure  a  better 
effluent  and  to  reduce  the  wash  water  to  one-fourth  or  one- 
fifth  of  the  amount  now  used.  A  saving  of  $4.50  per  mil- 
lion gallons  is  estimated  from  the  reduced  coagulant  and 
wash  water.  A  unique  proposal  is  to  utilize  the  flat  slab 
roof  of  the  storage  reservoir  for  tennis  courts,  as  has  been 
done  at  Arkansas  City,  Kansas. 

Of  the  total  estimated  cost  of  $1,248,180  the  principal 
items  are:  Real  estate,  $75,000;  8-m.g.d.  cross-compound 
Corliss  high-duty  pumping  engine,  $60,000;  9-m.g.d.  filter 
equipment,  $108,000;  filter  and_  head  houses  and  basins, 
$152,375;  intake,  yard  piping  and  sewers  $30,000;  pump 
house,  $75,500;  distribution  extensions,  $347,600;  river 
crossing,  $25,000;  storage  reservoir,  $100,000. 


Experiments  in  Treating  Wastes 
from  Water  Gas  Plant 

WATER  gas  wastes  at  Flint,  Mich.,  have  been  treated 
experimentally  with  1,500  lb.  of  lime  per  million  gal- 
lons of  waste  as  a  coagulant.  A  satisfactory  effluent  was 
obtained  from  2  hours  sedimentation  and  filtration  through 
a  coke  filter.  The  rate  of  filtration  was  8  to  10  m.g.d.  per 
acre  through  24  in.  of  coke  over  which  was  placed  6  in. 
of  coke  breeze.  The  turbidity  was  reduced  95  per  cent, 
color  90  per  cent,  oxygen  consuming  value  95  per  cent 
and  total  solids  to  100  p.p.m.  There  was  left  no  visible 
trace  of  oil  and  only  a  slight  taste  and  odor. 

The  normal  waste  contained  200  to  500  p.p.m.  of  tur- 
bidity, 500  to  1,500  total  solids,  1,000  p.p.m.  oxygen  demand. 
Laxity  in  operation  of  the  gas  plant  may  produce  an  inky 
black  waste  having  an  oxygen  consuming  value  of  1,800 
p.p.m.  and  total  solids  of  11,000  p.p.m.  Baffling  was  con- 
sidered undesirable  as  the  oil  comes  to  the  top  best  under 
the  most  quiescent  sedimentation  possible.  After  2  to  3 
hours  plain  sedimentation  and  filtering  at  the  rate  of  li 
m.g.d.  per  acre  the  coke  filter  became  clogged  in  a  few 
days  with  an  oily,  tarry  material  which  penetrated  to  the 
bottom  of  the  coke  filter.  The  turbidity  reduction  was  75 
per  cent,  the  color  none,  oxygen  consumed,  40  per  cent  and 
total  solids  50  per  cent.  The  effluent  had  a  gassy  odor  and 
taste  and  retained  some  light  oils.  The  experiments  were 
carried  out  by  J.  R.  Pollock,  sanitary  engineer,  city  engi- 
neering department,  Flint,  and  reporteJ  by  him  in  a  paper 
presented  recently  to  the  Michigan  section  of  the  American 
Public  Health  Association. 
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Sinking  Substructure  of  Bascule  Bridge  Reconstruction 

frunnion  Piers  of  Dix  Road  Bridge  at  Detroit  Replaced  by  Rectangular  Frame  Standing  on  Four  12-Ft. 

Square  Shafts  Sunk  Eighty  Feet  Deep 


IN  REPLACING  the  foundations  of  the  Dix  St.  bas- 
cule bridge  at  River  Rouge  in  Detroit,  safety  of 
structure  and  continuity  of  both  river  and  street  traffic 
were  preserved  by  building  the  new  foundation  around 
and  separate  from  the  old  pier  and  abutment.  Briefly, 
four  deep  column  piers  were  sunk  at  the  four  corners 
of  a  rectangle  embracing  the  old  foundations.  The 
tops  of  the  new  piers  were  connected  by  steel  girders 
embedded  in  concrete  onto  which  the  bridge  was  lifted 
from  the  old  pier  and  abutment.  During  construction, 
until  the  final  change  of  support,  the  bridge  operated 
on  the  original   foundations. 


pier  carried  204,000  lb.  and  the  counterweight  trun- 
nion pier  carried  520,000  lb.  Both  piers  were  solid 
concrete  on  piles  from  25  to  35  ft.  long.  There  were 
28  piles  under  the  main  trunnion  pier.  This  gave  a 
load  per  pi'.e,  including  the  weight  of  the  pier  of  18 
tons,  assuming  buoyancy  to  be  ineffective,  or  of  11  tons, 
assuming  buoyancy  to  be  fully  effective  on  all  portions 
of  the  pier  below  water.  Under  the  same  conditions 
the  loads  per  pile  for  35  piles  carrying  the  counter- 
v.eight  trunnion  pier  were  13  tons  or  12  tons. 

These  foundations  were  inadequate.    They  began  im- 
mediately  to   settle   and   soon   after   construction    the 


FIG.  1.     DIX  KO.\D  BASCULE  BRIDGE  SHOWING  ORIGINAL    SUBSTRUCTURE 


Original  Structure. — As  indicated  by  Fig.  1,  the 
bridge  is  a  Strauss  bascule.  It  was  constructed  in 
1912  by  the  Board  of  County  Road  Commissioners  of 
Wayne  County.  At  that  time  the  location  was  in 
open  country  and  the  design  adopted  was  typical  of 
the  country  highway  bridges  of  the  time.  Now  this 
location  is  in  the  midst  of  an  industrial  concentration 
dominated  by  the  new  Ford  Blast  Furnaces,  and  River 
Rouge,  only  nominally  a  navigable  stream  in  1912,  is 
slated  by  the  U.  S.  War  Department  for  widening  and 
deepening  to  accommodate  Great  Lakes  freighters. 
Ultimately,  as  the  industrial  development  increases,  a 
new  bridge  will  be  required,  but  for  some  years  the 
old  structure,  with  new  foundations  necessitated  by  the 
proposed  deeper  channel,  will  serve  the  traffic,  and  with 
its  new  substructure  designed  so  as  to  form  a  part  of 
the  structure  of  the  future  larger  bridge,  its  continua- 
tion in  service  was  considered  good  economics. 

The  original  bridge  is  142  ft.  long,  with  a  movable 
arm  of  112  ft.  and  an  A-frame  fixed  span  of  30  ft. 
carrying  the  counterweight  truss  and  operating  mech- 
anism. It  was  designed  for  a  live  load  of  2,000  lb. 
per  lin.ft.  with  an  18-ft.  roadway  and  two  5-ft.  side- 
walks outside  the  trusses.  The  substructure  consists 
of  the  rest  pier  or  abutment,  a  main  trunnion  pier  and 
a  counterweight  trunnion  pier  or  abutment.  All  dead 
load  comes  on  by  the  main  trunnion  pier  and  the  coun- 
terweight trunnion  pier  or  abutment,  and,  neglecting 
wind  loads,  the  dead  load  acts  vertically  at  all  times 
and  is  constant  in  amount  for  all  positions  of  the  mov- 
able leaf. 

On   this   assumption   of  loading,   the   main    trunnion 


bridge  had  to  be  jacked  up  from  6  to  9  in.  and  concrete 
added  to  the  bridge  seats.  The  movement  was  greatest 
at  the  abutment  or  counterweight  trunnion  pier. 
Continued  settlement  would  have  necessitated  some  kind 
of  reconstruction,  but,  with  the  decision  of  the  War 
Department  to  deepen  and  widen  the  river,  immediate 
action  was  compelled,  and  plans  were  begun  in  Novem- 
ber, 1919. 

Problems  of  Reconstruction. — Detroit  stands  on  a 
deep  bed  of  clay.  In  the  Rouge  River  section  this 
clay  presents  especially  difficult  problems  wherever 
heavy  foundations  have  to  be  built.  It  is  a  semi-liquid 
blue  clay.  Indicative  of  its  unreliability  are  the  fail- 
ures of  sewers  and  that  of  the  Ford  dock  wall  and  the 
settlement  of  buildings  of  the  Ford  plant.  The  clay 
also  transmits  shock.  In  building  the  Ford  plant  the 
driving  of  piles  some  distance  away  caused  continu- 
ous settlement  of  the  bridge  foundations.  These 
naturally  difficult  conditions  were  complicated  at  the 
Dix  Bridge  by  the  necessity  of  devising  a  method  of 
reconstruction  which  would  keep  the  old  foundations 
lafe  and  not  interrui)t  greatly  either  street  or  river 
ti'affic. 

Borings  indicated  solid  rock  at  a  depth  of  90  ft. 
below  water  level  and  above  rock  a  10  to  12-ft.  layer 
of  hard  material,  a  kind  of  hurdpan  composed  of  sharp 
stones  ranging  from  pebbles  to  boulders  cemented  by  n 
well-graded  sand  mixed  with  clay.  Above  the  hardpan 
was  the  blue  clay.  It  appeared  that  any  stable  foun- 
dation must  have  it>*  bearing  on  the  hardpan;  also  it 
appeared  that  any  method  for  obtaining  this  bearing 
must  be  one  which  would  not  induce  vibration  in  the 
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old  foundation  nor  cause  the  semi-fluid  clay  to  squeeze 
out  or  shift  position.  Pneumatic  caisson  piei-s  to  hard- 
pan  best  met  the  requirements  of  no  vibration  and  an 
undisturbed  natural  soil.  Their  greater  cost  it  was 
considered  was  balanced  by  the  fact  that  they  could 
be  used  as  sub-piers  for  the  foundation  of  a  future 
larger  bridge. 

For  the  reasons  stated  it  was  obviously  impracticable 
to  sink  caissons  within  the  area  covered  by  the  exist- 
ing structures.  They  would  have  to  constitute  sub-piers 
for  supporting  some  form  of  girder  construction  which 
in  turn  would  support  the  old  piers  or  the  bridge  itself. 
In  view  of  the  great  weights  of  the  old  piers,  and  the 
possibility  that  this  weight  might  eventually  fall  on  the 
new  supporting  arrangement,  should  the  pile  supports 
continue  to  settle,  it  was  decided  that  the  plan  of  re- 
construction must  be  such  that  there  would  be  no  con- 
nection between  the  original  and  the  new  substructure. 
Furthermore,  it  was  essential  that  this  plan  should 
recognize  the  necessity  of  jacking  up  the  superstructure 
to  correct  the  existing  settlement  and  the  further  set- 
tlement bound  to  occur  during  the  new  caisson  sinking 
operations.  Because  of  the  light  construction  through- 
out of  the  superstructure  and  especially  of  the  floor 
system,  the  only  points  at  which  jacking  could  be 
safely  conducted  were  at  the  bridge  seats. 

Method  of  Reconstruction. — The  plan  adopted  pro- 
vided that  four  12-ft.  square  caissons  were  to  be  sunk 
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FIG.  3.     DI.\GR.VM  OP  CAISSON  I.OCATIOX 

80  ft.  to  hardpan  to  form  sub-piers  in  line  with  and 
beyond  the  ends  of  the  two  old  piers,  as  indicated  in 
diagram  by  Fig.  3  and  also  by  the  view,  Fig.  4.  The 
plan  at  both  piers  was  practically  the  same  except  in 
dimensions.  At  the  river  pier  two  steel  trusses  were 
designed  one  to  be  placed  on  each  side  of  the  original 
pier  underneath  the  bridge,  and  spanning  the  distance 
transversely  to  the  bridge  between  the  two  sub-piers. 
At  their  ends  these  two  girders  were  securely  braced 
together  by  heavy  cross  frames.  The  original  pier 
being  only  about  4  ft.  wide  above  water  level,  there 
was  sufficient  room  on  the  top  of  the  proposed  12-ft. 
square  sub-piers  to  receive  the  end  bearings  of  both 
?irders,  even  allowing  for  a  considerable  variation  in 
he  final  location  of  the  sub-piers  after  sinking.  All 
jracing  between  the  top  chords  of  the  two  girders  was 
10  designed  as  to  clear  the  top  of  the  original  pier. 
This  construction  formed  a  steel  frame  around  the  old 
)ier  with  the  ends  of  the  frame  resting  on  the  sub- 
)iers.  Embedded  in  concrete,  the  frames,  with  their 
•onnecting  struts,  appear  as  shown  by  Fig.  2. 
During  the  sinking  of  the  caissons  the  bridge  set- 


FIG.  2.     RECTANGULAR  FR.\iIE  ON  PIERS  REPL.'iCING 
ORIGINAL,   SEPARATE   PIER.S 

tied  from  side  to  side  according  to  which  pier  was  being 
sunk  but  at  the  completion  of  the  four  sub-piers  it 
was  found  that  the  settlement  had  been  consistent 
at  each  pier,  resulting  in  a  practically  level  condition 
transverse  to  the  roadway.  The  bridge  shoes  at  the 
counterweight  trunnion  pier  were  at  this  time  over 
17  in.  below  their  proper  elevation,  9  in.  of  which  was 
due  to  former  settlement  and  8  in.  due  to  settlement 
during  the  caisson  work.  The  bridge  shoes  at  the  main 
trunnion  pier  were  almost  6i  in.  below  their  proper 
elevation,  2  in.  of  which  was  due  to  former  settlement 
and  4  in.  due  to  settlement  during  the  work. 

Caisson  sinking  involved  no  unusual  methods  or  ex- 
periences. Some  of  them  settled  considerably  out  of 
line  but  not  enough  so  to  prevent  the  placing  of  the 
girders.  It  was  found,  however,  that  the  weight  of  the 
12-ft.  pier  was  just  about  enough  to  cause  settlement 
through  the  clay  when  all  pressure  was  released  from 
the  working  chamber.  On  this  assumption  the  fric- 
tional  resistance  of  the  clay  was  about  450  lb.  per 
square  foot  of  caisson  surface. 
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When  the  piers  were  leveled  up  and  the  girder  seats 
were  placed,  it  was  found  that  the  settlement  previous'.y 
noted  made  it  impossible  to  place  the  girders  until 
the  bridge  was  jacked  up.  Jacking  was  begun  first  at 
the  counterweight  pier.  Two  jacking  brackets,  Fig. 
5,  were  riveted  to  the  vertical  members  of  the  A-frames 
directly  over  the  pier  seats.  At  each  of  these  brackets 
two  60-ton  jacks  were  used.  A  timber  frame,  Fig.  5, 
was  constructed  as  a  jacking  frame  under  the  counter- 
weight itself  and  four  50-ton  jacks  were  placed  under 
this  frame.  Jacking  on  all  eight  jacks  proceeded  simul- 
taneouslj-,  and  the  shore  end  of  the  bridge  was  raised 


o.     .•.:'   KIXG  UP  SUPEKSTKUCTURE  AXD  PLACl.VG 
GIRDERS 

to  its  proper  elevation.  This  work  was  closely  followed 
up  with  blocking  and  wedges  on  the  counterweight 
trunnion  pier.  About  twenty  hours  of  continuous  jack- 
ing was  required.  All  jacking  was  done  with  the 
bridge  in  the  closed  position.  The  supporting  trusses 
were  then  erected  and  riveted  up  completely  before  any 
other  work  was  allowed,  thus  securing  that  end  of  the 
bridge  and  carrying  its  load  to  the  sub-piers. 

During  the  jacking  just  mentioned  the  bridge  shoes 
on  the  river  pier,  as  was  to  be  expected,  tipped  up  on 
edge  and  the  nuts  had  to  be  released  from  the  anchor 
bo'ts.  The  next  operation  was  to  jack  up  the  bridge 
shoes  at  the  river  pier  (the  main  trunnion  pier).  For 
this  purpose  slots  were  cut  through  the  pier  under 
the  shoes  to  allow  two  jacks  to  be  placed  under  each 
shoe  and  the  jacking  was  done  from  these  points  only. 
In  the  meantime,  in  order  to  provide  against  any 
mishap,  which  might  occur  at  the  bridge  shoes  of  the 
counterweight  trunnion  piers  because  of  the  tipping  of 
the  shoes  during  the  jacking  of  the  river  pier,  the 
60-ton  jacks   under  the   jacking   brackets   were  again 


placed  and  put  under  about  half  the  strain.  It  was 
figured  that  the  wood  blocking  between  the  head  of 
the  jack  and  the  jacking  bracket  would  so  shape  itself 
by  crushing  as  to  insure  safety. 

After  the  supporting  trusses  were  in  place  and 
riveted  up  at  the  river  pier  also,  the  old  piers  were 
demolished  to  a  sufficient  depth  to  clear  all  new  work. 
At  this  stage  the  bascule  was  supported  entirely  on  the 
supporting  frames  between  sub-piers.  Forms  were 
placed  on  the  outside  of  the  trusses  and  a  massive 
concrete  girder  was  poured  which  enveloped  the  entire 
steel  frame.  This,  together  with  the  pouring  of  heavy 
reinforced  struts  longtudinally  between  the  sub-piers 
completed  the  foundation  work. 

Cost-Plus  Contract  Employed. — Bids  were  received 
on  Feb.  10,  1920,  and  the  contract  was  awarded  to  the 
Missouri  Valley  Bridge  &  Iron  Co.  On  April  1  material 
for  the  work  began  to  arrive  and  the  contractor  began 
setting  up  his  plant.  On  June  2  the  first  batch  of  con- 
crete was  poured  in  the  first  caisson  and  on  Aug.  28 
the  last  of  the  four  caissons  was  sealed.  The  work  was 
completed  in  November. 

When  the  work  was  advertised  it  was  certain  that  it 
could  not  be  let  on  a  lump  sum  basis.  The  uncertain- 
ties in  cost  of  materials  and  labor,  and  in  the  supply 
available,  were  such  that  no  contractor  capable  of  han- 
dling this  class  of  work  would  take  a  chance.  The 
work  was  therefore  advertised  under  a  form  of  cost- 
plus-a-s!iding-scale-fee  contract.  Contractors  bidding 
on  the  work  were  required  to  name  an  estimated  cost 
which  included  plant  rental.  It  was  agreed  that  the 
county  would  pay  the  actual  cost  of  the  work  plus  a  fee 
of  $20,000,  provided  the  actual  cost  did  not  exceed  the 
estimated  cost.  If  the  actual  cost  should  exceed  the 
estimated  cost,  one-half  of  such  excess  was  to  be  de- 
ducted from  the  fee  until  it  became  a  minimum  of 
$5,000.  On  the  other  hand,  if  the  actual  cost  was  less 
than  the  estimated  cost  the  fee  was  to  be  increased  by 
half  of  the  saving.  The  contractors  estimated  the  cost 
at  $110,000.  The  actual  cost  was  $113,450  and  this, 
plus  the  resulting  fee  of  $18,274,  made  a  total  cost  to 
the  county  of  $1.31,725. 

Both  the  progress  and  the  cost  of  the  work  were 
great'y  influenced  by  labor  difficulties,  freight  tie-upa 
and  trainmen's  strikes,  which  occurred  in  the  interval. 
The  average  rate  for  laborers  was  75c.  and  for  car- 
penters 90c.  Sand  hogs  were  paid  $1  to  $1.25  per 
hour.  Cement,  fortunately,  was  secured  by  the  county 
at  the  low  figure  of  $2.02  net,  f.o.b.  Detroit.  The 
fabricated  steel  trusses  cost  8c.  per  pound;  reinforcing 
steel  5c.  per  pound;  coal  $3.50  and  $9  per  ton,  and  lum- 
ber $78  per  1,000  ft.b.m.  Gravel  cost  $1.10  f.o.b.  pit 
with  90c.  freight. 

The  work  was  carried  out  by  the  Board  of  County 
Road  Commissioners,  Wayne  County,  Edward  N.  Hines, 
chairman.  Design  and  construction  were  under  the 
direction  of  H.  A.  Shuptrine,  bridge  engineer  for  the 
Commission. 

Will  Test  Hollow  Brick  Walls  for  CrushinR  Strength 

The  "Ideal"  brick  wall,  advocated  by  the  Common 
Brick  Manufacturers  Association  of  America,  a  hollow 
wall  constructed  of  inner  and  outer  cour.ses  of  brick 
tied  across  by  headers,  is  to  be  tested  for  compressive 
strength  by  the  Bureau  of  Standards  at  Washington. 
Four  sections  of  such  wall  have  been  built  and  are 
shortly  to  be  tested,  it  is  announced  by  the  Bureau. 
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Normalcy  Shunned  in  Design  of 
Engineers'  Club-House 

Fancy's  Flight  Reaches  New  Heights  in  Plans  for 
Providence  Society's  Home 

By  Waeren  B.  Lewis 

Providence  Engineering  Society,  Providence.  R.  I. 

[From  time  to  time  many  plans  for  enginc'ers'  club 
houses  have  come  to  the  attention  of  the  editors,  but  the 
plan  here  described  is  thought  unique,  in  the  sense  of 
Webster's  definition:  "Being  ivithout  a  like  or  equal; 
single  in  kind  or  excellence." — Editor.] 

MANY  PLANS  for  a  permanent  club  house  which 
would  serve  not  only  as  a  gathering  place  for  the 
presentation  of  technical  papers,  but  also  for  all-around 
social  purposes,  have  been  considered  for  the  Providence 
Engineering  Society,  which  so  far  in  its  history  has 
not  been  able  to  enjoy  such  facilities.  Since  the  various 
plans  presented  seem  to  have  been  lacking 
in  one  respect  or  another,  a  more  compre- 
hensive plan  is  here  presented,  based  upon 
two  fundamental  principles:  First,  that 
the  location  of  the  building  should  be 
mathematically  correct;  and,  second,  that 
its  general  design  should  be  along  distinctly 
engineering  lines  and  not  slavishly  follow 
the  architecture  of  other  kinds  of  build- 
ings. Other  types  of  buildings  have  their 
own  distinctive  architecture,  and  no  reason 
exists  why  the  club  house  for  an  engineer- 
ing society  should  not  have  its  distinctive 
features  as  well. 

Deciding,  therefore,  that  these  two  fun- 
damental principles  should  stand,   a  map 
was  prepared  upon  which  was  spotted  the 
location  of  each  member  and  from  this  the 
center  of  gravity  of  membership  was  de- 
termined, falling  within  the  harbor  limits 
and  practically  on  the  harbor  line.    Unfor- 
tunately this  spot  is  on  the  sea  wall  which 
was  built  a  few  years  ago  by  the  City  of 
Providence,  and  a  slight  de- 
viation from  the  first  prin- 
ciple was  decided  upon  by 
moving    the    site    directly 
across  the  harbor  where  the 
tidal  waters  are  free  to  rise 
and  fall  upon  what  was  once 
the  scene  of  the  clam-dig- 
ging industry.  ',/    ■    ;  ■     '  I      i 

This  site  is  in  desirable        yr, — 7^-- U- 1^. . 

proximity   to   some   of  our 

more  important  industries ;  11 

viz.,  the  Gulf  Refining  Co., 

the  Providence  Gas  Co.,  and  the  precipitation  tanks  of 
the  sewerage  system  of  the  City  of  Providence.  Bor- 
ings were  made,  and  it  was  found  that  the  natural 
bottom  was  of  a  porous,  plastic,  impenetrable  material, 
apparently  of  animal  and  vegetable  origin,  and  capable 
of  supporting  any  load  which  could  possibly  be  placed 
upon  it.  The  matter  of  foundation,  therefore,  was  found 
to  be  a  simple  one,  requiring  no  great  expense  in  the 
matter  of  caissons,  cofferdams,  etc.  It  was  also  noted 
that  considerable  quantities  of  gas  were  continually 
arising,  presenting  certain  possibilities,  further  men- 
tioned. 


Without  going  into  unnecessary  detail  at  this  point, 
attention  is  directed  to  the  elevation  of  the  building 
proposed. 

The  area  and  height  of  the  building  were  carefully 
determined  after  considering  the  cost  per  sq.ft.  and 
per  cu.ft.  and  it  was  found  that  a  building  rather  small 
in  area  but  of  considerable  height  was  correct  for  this 
particular  location.  A  dock  is  located  on  one  side  of 
the  building,  at  which  river  steamers  may  tie  up,  and 
a  float  on  the  other  side  for  canoes  and  row-boats. 
About  midway  of  the  height  of  the  building  is  an  auto- 
matic slide  rule  which  can  be  read  by  mariners  coming 
up  Narragansett  Bay  and  which  will  indicate  the  depth 
of  water  in  the  harbor  and  the  locations  of  boats  already 
anchored  there.  Around  the  top  of  the  building  is  a 
frieze  with  figures  indicating  Rhode  Island  industries- 
viz.,  a  dumb-bell,  a  fish,  a  clam,  a  shuttle,  a  caliper,  a 
bolt  of  cloth  and  a  warp  beam.  At  the  corners  of  the 
building  are  four  searchlights  which  it  was  intended 
to  use  on  election  night  to  indicate  the 
preponderance  of  votes  for  any  one  of 
the  four  political  parties.  As  the  city, 
however,  has  been  Democratic  from 
times  immemorial,  it  was  decided  to  wire 
up  these  four  searchlights  on  one  switch. 
Projecting  from  the  top  of  the  building 
are  the  boilers,  further  described. 

As    shown    in    the    cross    section,    the 
foundations  take  the  form  of  a  square 
box  with  a  flat  slab  on  top,  with  arches 
in  two  sides  of  the  box.     The  tops  of 
these  arches  will  be  slightly  above  the 
water  line  at  low  tide.     The  purpose  of 
this    feature    is    to    impound    the    gases 
arising  from  the  river  bed,  and  compress 
them  with  the  rising  tide,  so  as  to  force 
the  gases  up  to  the  top  of  the  building. 
A   churner  is   provided   to   increase   the 
volume  of  gas,  if  necessary,  and  a  safety 
valve  will  be  noted  protruding  under  the 
float  on  one  side  of  the  building  to  pre- 
vent any  excess  of  pressure  which  might 
be  an  element  of  danger  to 
the  stability  of  the  building. 
Floating  on  the  surface  of 
the  water  within  the  cham- 
ber is  a  skimmer  to  collect 
oil  on  the  surface  and  de- 
liver it  to  a  battery  of  cen- 
trifugal    separators     from 
which  the  oil  will  be  taken 
and  pumped   to   the   boiler 
room  which  is  on  the  top 
floor. 

Immediately  above  the 


^PAIN" 


gas  chamber  is  the  library.  The  unique  feature  about 
this  is  that  there  is  no  doorway  leading  into  the  library, 
because  the  latter  is  never  used  anyway  and  it  seemed 
an  element  of  unnecessary  expense  to  provide  an  open- 
ing. In  the  library  will  be  noted  the  various  forms  of 
lighting  units  which  are  .so  extensively  advertised  and 
which,  it  is  thought,  could  be  very  well  put  away  where 
they  would  be  of  no  annoyance  to  the  membership. 

Above  the  library  is  the  lounge  room.  The  distinc- 
tive feature  about  this  is  that  there  is  plenty  of  natural 
light,  but  the  artificial  light  consists  of  one  10-watt 
lamp.    This  was  done  to  discourage  the  use  of  the  lounge 
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room   during   the    evening   when    technical    papers   are 
being  read  in  the  auditorium. 

Above  the  lounge  room  is  the  cafe,  in  connection 
with  which  attention  is  called  to  the  kitchen,  two 
floors  above.  Food,  as  prepared,  will  be  brought  down 
on  a  conveyor  alongside  the  elevator  shaft  and  delivered 
into  the  cafe.  The  dishes,  having  been  used,  will  be 
placed  on  this  same  conveyor  which  passes  down  into 
the  chamber  beneath  the  library,  thence  through  the 
water  to  receive  their  first  flushing,  and  up  on  the  other 
side  of  the  building  in  a  hatchway  down  which  a  spray 
of  water  will  be  continually  falling.  This  will  thor- 
oughly wash  the  dishes,  which  will  then  pass  into  the 
kitchen,  through  a  dryer,  ready  for  use  again. 

Above  the  cafe  is  the  auditorium.  This  perhaps  is 
the  most  unusual  feature  in  the  building.  An  audi- 
torium sufficiently  large  to  accommodate  fhe  member- 
ship as  usually  seated  could  not  be  provided  in  this 
building.  Therefore  it  was  decided  to  arrange  a  series 
of  shelves  running  around  the  sides  of  the  room,  en- 
trance being  had  to  these  from  the  elevator  shaft.  The 
members  will  get  off  at  one  or  the  other  of  these  shelves 
or  balconies,  and  will  lie  prone  on  cushions,  and  look 
over  the  edge  toward  the  floor. 
The  speaker  of  the  evening  will 
lie  en  his  back,  and  thus  will  the 
relative  positions  of  speaker  and 
listeners  be  the  same  as  in  an 
auditorium  arranged  along  more 
conventional  lines.  If  the  speaker 
is  not  entertaining  the  listener 
may  turn  around  and  hang  his 
feet  over  the  edge.  When  more 
Teet  than  heads  are  visible,  the 
speaker  wuU  know  that  it  is  time 
to  desist. 

Above  the  kitchen  is  the  engine 
room.  To  conserve  floor  space 
the  generators,  which  are  directly 
coupled  to  internal-combustion 
engines,  are  suspended  from  the 
ceiling.  These  engines  will  use 
the  gases  which  are  accumulated 
in  the  foundation  chamber.  After 
a  careful  analysis  it  was  found 
that  the  most  reliable  unit  that 
could  be  used  was  the  famous  Ford  twin-two  engine. 

Above  the  engine  room  is  the  boiler  room.  After 
due  consideration  it  was  decided  that  the  Manning 
boiler  w^as  the  most  efficient  boiler  that  could  be  used 
for  heating  and  live  steam  use.s  and  that  it  would  lend 
Itself  particularly  well  to  the  floor  space  available.  In 
order  not  to  increase  the  height  of  the  building  unduly, 
it  was  decided  to  let  these  boilers  project  through  the 
roof.  It  will  be  noted  that  the  water  gages  and  glasses 
which  might  seem  to  be  in  an  inconvenient  position  are 
really  not  so  by  reason  of  the  periscope  which  extends 
down  into  the  engine  room  and  through  which  the  engi- 
neer can  observe  the  water  level  at  all  times. 

When  the  expense  of  running  this  building  was  fig- 
ured, the  designers  were  well  satisfied  with  the  cost  of 
heat,  light  and  power  by  reason  of  the  free  fuel  avail- 
able. However,  they  found  that  the  cafe  presented  the 
usual  difficulties ;  viz.,  that  overhead  expense  is  always 
too  great  and  that  this  particular  department  would 
probably  be  a  constant  loss.  You  will  note  the  space 
above  the  lounging  room  and  immediately  below  the 


cafe.  This  space  allows  the  overhead  to  be  put  under- 
neath, thereby  eliminating  the  one  disconcerting  ele- 
ment of  expense. 

There  are  many  minor  details  which  have  yet  to  be 
worked  out,  but,  in  the  main,  it  is  hoped  that  this  plan, 
w-hich  was  the  result  of  a  great  deal  of  serious  thought, 
will  not  have  to  be  materially  altered. 


Strengthen  Concrete  Paving  Without 
Increasing  Cost 

In  New  Design  of  Concrete  Slab  Steel  Plate  Longfi- 

tudinal  Joint  Is  Used — Thickness 

Uniform  for  Entire  Width 

By  B.  H.  Wait 

District  Engineer,  Portland  Cement  Association,  New  York 

IN  THE  past  considerably  more  study  has  been  given 
to  the  mixtures,  the  surface  and  the  riding  qualities  of 
the  concrete  road  than  has  been  given  to  the  question 
of  strength.  The  present  practice  with  mi.xtures  of 
1:1^:3,  1:1*  :3i,  1:2:3  or  1:2:4,  depending  upon  the 
quality  of  sand  and  coarse  aggregate,  has  shown  us  that 
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we  can  obtain  a  lasting  and  satisfactory  surface  and 
excellent  riding  qualities  if  proper  attention  is  given  to 
the  amount  of  water,  time  of  mixing,  manipulation, 
forms,  etc. 

With  the  above  points  in  design  and  construction 
developed  satisfactorily,  the  point  in  concrete  road  con- 
struction which  requires  attention  is  the  strength  to 
resist  impact  and  bending  moments  caused  by  loads, 
frost  action  and  weak  subgrade.  Up  to  date  practically 
all  concrete  roads  have  been  built  monolithic  for  the 
full  width  of  the  roadway,  a  small  amount  of  reinforc- 
ing metal  being  placed  in  some  cases  in  order  to  hold  the 
cracks  from  opening  up.  The  roads  also  have  been 
built  thicker  in  the  center  with  the  idea  that  this  greater 
thickness  was  needed  at  the  center  of  the  long  beam. 
In  such  construction  there  has  been  some  center  crack- 
ing, some  transverse  or  diagonal  cracking,  some  break- 
ing down  of  corners,  and  some  wear  at  the  joints  and 
cracks  if  proper  maintenance  was  not  given. 

As  an  improvement  over  former  practice  the  desigrn 
shown    in    the    accompanying    drawing    and    described 
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below  has  been  developed.    It  provides  for  the  following 
features : 

(1)  The  construction  of  a  center  joint,  either  plain 
as  shown  in  the  drawing  or  with  corrugations  or  keys 
to  prevent  lifting  of  slabs  one  above  the  other,  thus 
dividing  the  slabs  into  8,  9  or  10-ft.  spans  instead  of 
16,  18  or  20  ft.,  as  are  now  being  used,  and  doing  away 
with  the  possibility  of  center  cracking. 

(2)  The  use  of  transverse  reinforcement  sufficient  to 
eliminate  longitudinal  cracking  in  the  short  span  sec- 
tions. (In  many  cases  it  has  been  necessary  to  build 
concrete  roads  in  half  width  in  order  to  take  care  of 
traffic  during  construction  and  these  roads  have  never 
cracked  longitudinally  when  built  of  plain  concrete). 
The  reinforcement  proposed  should  be  sufficient  to  take 
care  of  any  traffic  conditions  which  develop  in  the 
future. 

(3)  Longitudinal  reinforcement  placed  in  such  a  way 
that  traffic  at  all  times  will  be  travelling  on  a  reinforced 
concrete  beam  of  sufficient  strength  to  carry  the  load 
without  failure,  to  do  away  with  transverse  or  diagonal 
cracking  and  to  allow  the  elimination  of  joints,  except 
expansion  joints  about  every  200  ft. 


WIRING  STEKL  BAKS  INTO  MATS  ON  WOOD  FRAME 

(4)  Placing  of  this  reinforcement  in  the  bottom  of  the 
slab  where  it  will  act  to  support  the  loads  over  weak 
places  in  the  subgrade  and  so  that  it  will  allow  the 
placing  of  all  the  concrete  in  one  operation  which  should 
result  in  a  better  quality  of  concrete  than  can  be 
obtained  if  the  concrete  is  laid  in  two  layers  with  rein- 
forcement placed  after  the  first  layer  is  down. 

(5)  Placing  of  steel  dowels  at  joints  in  order  to  rein- 
force the  corners  and  in  order  to  keep  one  slab  from 
riding  above  the  other.  In  bad  subgrades  it  will  prob- 
ably be  advisable  to  place  additional  corner  reinforce- 
ment on  the  top  of  the  slab. 

In  place  of  a  6-8,  7-9,  or  8-10-in.  unreinforced  or 
lightly  reinforced  pavement,  as  now  generally  laid,  it 
is  proposed  to  lay  a  uniform  thickness  of  C,  7  or  8  in.  of 
concrete  reinforced  according  to  the  proposed  plan.  By 
laying  the  center  joint  no  point  in  the  pavement  need 
be  stronger  than  the  edge  and  the  money  saved  (1,^  in. 
of  concrete)  by  making  a  uniform  thickness  of  pavement 
will  be  sufficient  to  place  the  10  lb.  of  steel  rods  pei- 
square  yard  as  shown  on  the  plans  or  a  slightly  smaller 
amount  of  heavy  steel  mesh. 

Analysis  of  Cost 

A  thickness  of  li  in.  of  concrete  costs  approximately 
?0.40  per  square  yard  in  plain  concrete  road. 
A  thickness  of  IJ  in.  of  concrete  plus  i  lb.  per  square 


STEEL  REINFORCING   MATS   STACKED   AT   ROADSIDE 

foot  of  steel  reinforcement,  as  commonly  used,  costs 
$0.55  per  square  yard  in  lightly  reinforced  concrete 
road. 

Steel  rods  can  be  obtained  f.o.b.  New  York,  New  Eng- 
land, Pennsylvania,  New  Jersey  or  Delaware  for  about 
$0.0215  per  pound,  or  the  10  lb.  for  $0,215  per  square 
yard.  They  can  be  unloaded  and  hauled  to  the  job  for  a 
maximum  of  $3  per  ton  or  $0.0015  per  pound  or  Ik. 
per  square  yard  for  the  10  lb.  A  contractor  laying  300 
ft.  of  road  per  day  will  lay  6,000  lb.  of  steel.  This  can 
be  handled  by  a  maximum  of  three  men  at  a  cost  of  $15, 
or  Ic.  per  pound  or  2Jc.  per  squai'e  yard.  Thus  for  10 
lb.  of  steel  per  square  yard  the  total  cost  is  $0,295. 

It  therefore  appears  that  10  lb.  of  steel  rods  per 
square  yard  or  a  smaller  amount  of  heavy  mesh  per 
square  yard  can  be  laid  with  the  proposed  design  at  no 
increase  in  cost  and  in  some  cases  at  a  material  decrease 
in  cost  over  present  practice. 


[Reinforced-concrete  highways  of  the  same  general 
design  as  that  outlined  above  by  Mr.  Wait  have  been 
constructed  this  season  by  the  highway  division  of  the 
Massachusetts  Department  of  Public  Works.  A  descrip- 
tion of  the  methods  used  by  the  contractor  on  one  of 
these  jobs  is  contained  in  the  article  which  follows — 
Editor]. 


New  Design  Reinforced-Concrete  Road 
Built  in  Massachusetts 

By  Walter  S.  Edge 

Chief  Engineer,  Concrete  Steel   Co.,  New  York 

A  CONCRETE  .slab  of  moderate  thickness  heavily 
reinforced,  rather  than  a  thicker  slab  of  plain  con- 
crete or  concrete  reinforced  only  with  a  light  mesh,  was 
used  this  season  by  the  Massachusett.s  Department  of 
Public  Works,  through  the  division  of  highways,  on  the 


IRO.N'    PII'ES    IIC)I.I>   .STKKL    l.M    PLACE    DURING    POURI.N'G 
OF  CONCRETE  AND  ARE  THEN  REMOVED 
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main  road  between  Springfield  and  Worcester  in  the 
town  of  East  Brookfield,  included  in  federal-aid  project 
No.  40.  This  road  is  slightly  more  than  a  mile  in 
length,  20  ft.  wide,  is  on  practically  a  level  grade  and  is 
located  on  a  tangent.  It  was  constructed  in  two  halves, 
separated  by  a  longitudinal  construction  joint  down  the 
center. 

The  slab  is  heavily  reinforced  with  J-in.  square 
deformed  bars.  The  transverse  bars  are  spaced  on 
2-ft.  centers,  while  five  longitudinal  bars  are  used  in 
each  half  section  of  the  road.  Along  the  longitudinal 
center  joint  are  placed  dowels  of  J-in.  square  deformed 
bars  which  are  bent  back  against  the  face  of  the  com- 
pleted slab  to  facilitate  the  construction  of  the  adjoin- 
ing section,  but  which  are  later  straightened  out  to  bond 
the  two  halves  together.  The  face  of  the  joint  is 
painted  with  tar  before  the  casting  of  the  second  section. 
By  this  construction  it  is  believed  that  either  the  edges 
on  the  center  of  the  road  may  move  a  slight  amount 
vertically  without  causing  cracks  in  the  surface  of  the 
slab  and  a  definite  longitudinal  joint  is  formed  down 
the  center  of  the  road  which  tends  to  separate  traffic 
going  in  opposite  directions. 

The  contractor's  methods  are  simple  and  appear  to  be 
giving  excellent  results.  The  reinforcement  is  delivered 
along  the  grade  by  truck  and  is  assembled  in  a  wooden 
frame  by  one  laborer.  After  wiring  the  intersections 
the  mats,  which  are  14  ft.  long  and  9  ft.  10  in.  wide,  are 
piled  alongside  the  road.  When  the  concrete  mixer  has 
completed  a  section  and  has  backed  away  in  readiness 
to  cast  another  section,  a  laborer  adjusts  three  l}-in. 
pipes  which  rest  on  the  subgrade  and  serve  as  a  tem- 
porary support  for  the  reinforcement.  Two  men  pick  a 
mat  of  steel  off  the  pile  and  place  it  in  position  in  the 
road  resting  on  the  three  pipes,  lapping  the  longitudinal 
bars  about  1  ft.  with  those  of  the  preceding  section. 
The  concrete  is  immediately  deposited  and  worked  in 
around  the  steel  with  shovels  and  the  pipes  are  slid 
back  under  the  mixer  as  the  concrete  advances.  The 
surface  of  the  road  is  screeded,  rolled  with  a  light 
roller,  worked  with  a  canvas  belt  and  later  roughened 
with  a  broom. 

Transverse  construction  joints  are  made  every  120  ft. 
and  a  i-in.  felt  filler  is  used.  These  joints  are  dowelled 
across  with  plain  bars  which  are  painted  with  asphalt 
to  destroy  the  bond. 

The  progress  of  the  work  is  satisfactory,  a  gang  of 
35  men  laying  an  average  of  410  lin.ft.  of  10-ft.  road  in 
10  hr.  With  the  type  of  reinforcement  used  it  is  not 
necessary  to  bring  the  concrete  to  a  predetermined 
grade  before  placing  the  steel.  One  laborer  is  able  to 
fabricate  the  steel  required  for  this  crew  and  while 
the  contract  price  for  the  reinforcement  in  place  is 
5Jc.  a  pound,  the  actual  cost  is  considerably  less  than 
this.  While  the  reinforcement  used  is  unusually  heavy, 
weighing  about  1  lb.  per  square  foot  of  surface,  the 
slab  thickness,  6  and  7i  in.,  is  below  that  which  is 
customary.  The  engineers  of  the  highway  division  rea- 
soned that  the  concrete  saved  by  using  the  thinner 
section  would  partly,  if  not  completely,  offset  the  added 
cost  of  the  steel,  while  the  resulting  roadway  would 
unquestionably  be  superior  to  the  plain  concrete  slab 
of  1  in.  greater  average  thickness. 

One  feature  of  this  road  which  appeals  very  strongly 
to  the  traveling  public  is  the  opportun*5*«J^hat  it  gives  to 
use  first  one  half  and  then  the  other,  anc?vn  this  man- 
ner either  to  avoid  completely  or  at  least  mViiniize  the 


use  of  detours.  The  work  is  being  done  by  Carlo 
Bianchi  &  Co.,  Inc.,  of  Framingham,  Mass.,  under  the 
directions  of  the  Division  of  Highways  of  the  Depart- 
ment of  Public  Works  of  Massachusetts,  of  which  A.  W. 
Dean  is  chief  engineer. 


A  Marine  Borer  that  Thrives  on  Sandstone 

A  SPECIMEN  of  pholas  or  marine  borer  that  burrows 
in  stone,  which  had  grown  11  in.  long  in  a  burrow 
3  in.  long  in  hard  sandstone,  was  recently  found  near 
Punta,  Cal.,  by  W.  H.  Kirkbride,  engineer,  maintenance 


SKETCH  SHOWIXG  DIMENSIONS   OF  ROCK  BORER 
SPECIMEN 

of  way  and  structures,  Southern  Pacific  Company.  In 
boring  this  distance  the  mollusk  had  grown  from  i^s  in. 
to  I  in.  in  diameter.  The  specimen  was  found  near  the 
high  tide  line  in  a  rounded  stone  about  the  size  of  a 


BROKEN  SANDSTONE  PEBBLE  WITH  EMBEDDED  MOLLUSK 

man's  fist.  The  stone  contained  the  marks  of  a  number 
of  borers  other  than  the  one  shown  in  the  accompanying 
illustration,  whose  dimensions  were  readily  taken  after 
the  rock  had  been  broken  open. 


Steel  Little  Affected  by  Varied  Rollinff  Conditions 

Studies  of  medium-carbon  steels  produced  under  a 
wide  variety  of  rolling  conditions  at  the  Bureau  of 
Standards  indicate  that  rolling  variations  have  little 
effect  on  the  mechanical  properties  of  the  resulting 
rolled  steel.  The  difference  in  properties  between 
transverse  and  longitudinal  specimens  from  the  same 
plate  was  as  great  as  the  variations  caused  by  rolling. 
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Municipal  and  Private  Building  Inspection 

study  of  Conditions  in  Rochester — Diverse  Codes  and  Inspection  Services — Centralization  of  Authority 
and  Better  Definition  of  Function  Desirable — Utilizing  Private  Inspection  Effectively 


By  Frank  P.  Cartwright 

Assistant  Engineer,  .Bureau  of  Municipal  Research.  Rochester,   N.  T. 


CO-OPERATION  between  public  and  private  agencies 
for  the  control  of  building  inspection,  though 
desirable  from  the  community  point  of  view,  necessarily 
is  complicated  by  differences  in  the  purposes  which 
animate  these  agencies.  The  benefits  to  be  secured 
through  inspection  of  building  construction  are  so  real 
and  important,  however,  and  the  facilities  usually  pro- 
vided for  city  inspection  so  inadequate  to  the  demands 
upon  them,  that  every  possible  means  should  be  taken 
to  organize  the  various  inspection  agencies  and  to  utilize 
them  to  the  fullest  extent  for  the  protection  of  com- 
munity and  individual  interests.  The  following  discus- 
sion of  conditions  in  Rochester,  N.  Y.,  and  of  the 
measures  taken  to  insure  good  building  construction, 
indicates  some  of  the  methods  by  which  this  may  be 
done. 


Stote  Industrial  Commissi 
Engineer  and  Architect 
Undenwriters  Electrical  InspecH( 
City  Plumbing  Inspection 
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City  Building  Inspection 
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DUPLICATIOX   AND   OVERLAP   OF  BUILDING    INSPECTION 
SERVICES  IN  ROCHESTER 

There  may  be  distinguished  three  general  situations 
which  occur  in  connection  with  inspection  of  building 
construction : 

1.  Inspection  by  municipal  or  local  agencies,  iinanced 
from  public  revenues,  under  governmental  control, 
taking  their  authority  from  the  police  power,  and 
enforcing  set  codes  enacted  by  the  local  authorilies. 

2.  Inspection  by  privately  financed  agencies,  not 
acting  under  contractual  relations  and  not  backed  by 
the  police  power,  but  securing  the  enforcement  of  a 
set  code  through  control  of  some  utility  necessary  to  the 
builder. 

3.  Inspection  by  engineers  or  architects  acting  in  a 
contractual  relation  for  the  enforcement  of  specifica- 
tions which  are  purely  matters  of  agreement  between 
owners  and  builders. 

The  work  of  the  second  and  third  groups  necessarily 
helps  in  great  part  to  protect  and  promote  the  public 
safety  and  welfare,  but  it  is  essentially  different  from 
that  of  the  first  group  in  that  the  regulations  enforced 
are  not  directly  under  public  control.  There  is  no 
inherent  guarantee  that  requirements  will  be  sufficiently 
strict,  and,  in  the  case  of  the  second  group,  none  that 
they  will  not  be  unnecessarily  so,  to  insure  the  degree 
of  safety  and  structural  excellence  which  the  community 
believes  desirable.  It  also  happens  usually  that  through 
the  duplication  of  agencies  and  the  overlapping  of  work, 
building  construction  carries  altogether  unnecessary- 
overhead  charges  for  inspection  service. 

A  study  of  the  situation  in  Rochester  shows  the  need 


of  co-operation  and  reorganization  of  the  three  types  of 
building  inspection  in  order  to  realize  the  utmost 
benefit  from  the  means  at  hand.  The  various  organiza- 
tions concerned,  together  with  their  respective  fields  and 
duties,  are  shown  in  a  table  on  p.  196.  There,  of  course, 
are  still  others  charged  with  protection  of  health,  pre- 
vention of  boiler  explosions,  etc.,  but  this  discussion  is 
limited  to  inspection  of  construction  work.  It  will  be 
noted  that  the  inspection  work  carried  on  under  city 
auspices  is  divided  among  three  agencies,  and  that  in 
addition  to  those  of  the  city  the  governmental  agencies 
include  that  of  the  State  Industrial  Commission,  which 
regulates  conditions  of  employment  and  certain  features 
of  factory  construction.  The  insurance  agencies  inspect 
practically  all  electrical  work  which  receives  any  inspec- 
tion whatever,  and  a  good  part  but  not  all  of  the  elevator 
installations.  Engineers  and  architects  retained  by  the 
builder  inspect  a  part  but  not  by  any  means  all  of  the 
more  important  building  construction.  The  relative 
scope  of  the  work  done  by  each  agency,  and  the  degree 
to  which  the  various  fields  overlap,  are  shown 
graphically  by  the  adjoining  diagram. 

Analysis  of  Situation 

It  is  obvious  that  if  each  of  the  agencies  listed  is 
carrying  out  it  duties  faithfully  within  the  nominal 
limits  of  its  field,  there  are  at  least  three  and  often  as 
high  as  six  inspection  agencies  whose  requirements  must 
be  satisfied  in  connection  with  the  building  of  one  struc- 
ture. Four  of  these  enforce  well-known  codes,  one  is 
concerned  only  with  the  building  contracts  and  specifi- 
cations, and  one  with  more  or  less  independent  and 
arbitrary  requirements  set  up  by  the  various  insurance 
agencies.  If  smoke  inspection  is  to  be  extended  to 
control  design  and  construction  of  fuel  burning  installa- 
tions, as  is  necesasry  if  it  is  to  produce  anything  like 
worthwhile  results,  a  seventh  agency  will  be  added  to 
those  mentioned. 

It  is  at  once  apparent  from  the  diagram  that  the  city 
services  themselves  are  decentralized  and  should  be 
brought  together  for  more  eflScient  administration.  The 
State  Industrial  Commission  and  the  engineering  and 
architectural  inspection  parallel  the  city  service  in  a 
great  number  of  cases,  though  concerned  with  matters 
differing  very  little  from  those  dealt  with  by  the  build- 
ing code.  The  problems  of  organization,  therefore,  are 
(1)  to  centralize  city  building  inspection,  (2)  to  define 
the  limits  between  the  fields  of  the  city  inspection 
agencies  and  the  State  Industrial  Commission,  and  (3) 
to  utilize  the  private  inspection  agencies,  so  far  as  pos- 
sible, to  supplant  the  city  work. 

There  also  is  the  question,  depending  on  factors 
mostly  of  local  significance,  as  to  whether  electrical 
inspection  should  be  a  privately  controlled  service. 

Plumbing  Inspection 
According  to  a  law  affecting  all  cities  in  New  York 
State,  plumbing  inspection  is  included  in  the  duties  of 
the  local  health  authorities.     With  our  present  concep- 
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tions  of  public  health  work,  such  an  idea  seems  highly 
fantastic,  for  the  effects  of  faulty  drainage  in  causing 
disease  are  known  to  be  very  small  indeed.  Whatever 
the  original  idea  the  plumbing  codes  now  generally  in 
effect  have  but  the  slightest  connection  with  the  activi- 
ties of  a  public  health  unit  as  now  carried  on.  The 
plumbing  code  of  Rochester,  like  the  building  code,  con- 
cerns only  questions  of  materials,  workmanship  and  type 
of  fixtures.  A  plumbing  inspector  does  not  attempt  to 
decide  whether  conditions  are  sanitary  or  not.  He 
simply  sees  that  the  plumbing  system  is  of  an  accepted 
kind,  of  proper  materials  and  properly  installed.  This 
done,  he  goes  away  and  forgets  it  until  informed  that 
it  has  broken  down  in  some  particular.  Then  he  makes 
sure,  as  before,  that  the  necessary  repairs  are  made  in 
a  workmanlike  manner.  The  plumbing  inspector  requires 
that  a  stack  be  of  a  given  size;  the  building  inspector 
makes  sure  that  rooms  have  the  floor  and  window  area 
considered  necessary  to  the  health  of  the  occupants.  One 
is  as  much  concerned  with  the  public  health  as  the  other. 
Both  are  concerned  with  original  construction  only,  and 
both  should  be  in  the  Bureau  of  Buildings,  which  has 
the  control  of  original  construction  for  its  object,  not 


Inspection  of  Electrical  Work 

Rochester  is  unusual  among  the  larger  cities  in  that 
all  inspection  of  electrical  installations  is  delegated  to 
the  Underwriters'  Association  of  New  York  State, 
which  enforces  the  National  Electrical  Code.  By  agree- 
ment with  the  local  power  company  no  senice  connec- 
tions are  made  until  the  underwriters'  approval  of  the 
installation  has  been  expressed.  Complete  inspection  of 
electrical  work  in  new  buildings  therefore  is  ensured. 

With  a  disorganized  and  inefficient  city  inspection 
service  such  as  apparently  has  obtained  in  the  past  this 
probably  has  been  productive  of  the  best  results,  but  as 
a  general  rule  it  is  not  good  policy  that  this  service 
should  be  performed  and  charged  for  by  private 
agencies.  Electrical  inspection,  fully  as  much  as  build- 
ing inspection,  involves  the  exorcise  of  the  police  power, 
and  to  delegate  the  control  of  electrical  work  to  a 
private  agency  and  to  make  the  supply  of  power  to  a 
prospective  user  contingent  on  the  approval  of  that 
agency  is  in  effect  the  same  as  though  automobile 
insurance  companies  were  allowed  to  draft  and  enforce  a 
traffic  ordinance,  or  as  though  enforcement  of  the  build- 
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structures    in    city    and 
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Insurance  companies.  . . . 

Insurance  rate  reguls- 

Inspect  electrical  installa- 
tions  
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Nearly  all  electrical  work 

districts 

Elevator  and  Casualty  In- 
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Insurance  companies.  .. . 

Insurance  rate  regula- 
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thereafter . 

Prevent  accidents 

Elevator  plants  in  city  and 

Teims      of      Builders' 

Inspect  original  construc- 

11  *n  oi.ly 

Enforcement  of  Builders' 

in  the  Bureau  of  Health,  which  is  charged  with  the  cor- 
rection of  unhealthy  conditions. 

It  furthermore  is  not  good  management  to  put  an 
inspection  service  concerned  only  with  materials  and 
workmanship  under  the  inspection  of  a  man  trained  in 
medical  matters,  whose  attention  is  almost  wholly  taken 
up  with  fighting  disease.  It  has  resulted,  in  the  case 
under  discussion,  in  almost  complete  separation  and 
independence  of  the  inspection  service. 

The  municipal  health  bureau  is  an  organization  whose 
purpose  is  the  prevention  and  control  of  disease.  Its 
annual  appropriations  almost  always  are  inadequate, 
and  it  is  unfair  to  that  body  and  misleading  to  the  tax- 
payers to  support  out  of  these  appropriations,  ostensibly 
for  protection  of  public  health,  an  inspection  service 
concerned  with  protection  of  property  values  far  more 
than  with  the  prevention  of  disease.  This  practice  is 
quite  general  in  American  cities,  and  seems  to  be  a 
survival  of  the  older  public  policy  which  puts  property 
interests  above  human  life  or  health.  It  is  a  neat  and 
successful  scheme  for  protecting  property  values  with 
money  the  uninformed  citizen  naturally  believes  is  being 
spent  in  controlling  disease. 


ing  code  were  farmed  out  to  private  organizations.  The 
fact  that  the  code  enforced  by  the  underwriters  is  one 
almost  nationally  accepted,  or  the  possibility  that 
privately  managed  inspection  may  often  be  better  than 
that  subject  to  political  influence,  does  not  alter  the 
principle  that  police  activities  involving  the  legislative 
and  executive  branches  of  government  should  be  per- 
formed by  the  government. 

In  accordance  with  the  foregoing  views  a  charter 
amendment  is  being  drafted  which  is  to  place  plumbing 
inspection  under  the  supervision  of  the  Superintendent 
of  Building  Regulation  and  which  will  add  electrical 
inspection  to  the  duties  of  the  present  Bureau  of  Build- 
ings. Smoke  inspection,  once  a  freelance  activity 
nominally  under  supervision  of  the  commissioner  of 
puljlic  safety,  already  has  been  made  part  of  the  work 
of  the  bureau.  It  is  expected  that  the  clerical  work  now 
involved  in  this  function  will  be  performed  by  the 
bureau's  inside  men  and  that  eventually  plans  of  power 
and  heating  plants,  submitted  for  the  smoke  inspector's 
approval,  will  be  handled  by  the  same  clerical  procedure 
as  are  building  construction  plans. 

It  does  not  appear  practical  under  present  conditions 
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to  divide  inspection  of  building  construction  between 
the  state  and  city  agencies.  The  state  industrial  code 
involves  some  building  regulation,  but  mostly  concerns 
conditions  of  labcr.  The  city  building  code  goes  much 
farther  than  the  state  law  in  regulating  materials,  work- 
manship, etc.,  but  contains  no  safety  legislation  to  speak 
of.  The  obvious  move  would  be  to  make  the  city  inspec- 
tors responsible  for  features  of  construction,  since  they 
must  cover  the  ground  anyway,  and  to  leave  safety 
regulation  and  working  conditions  to  state  authority. 
Unfortunately  the  two  codes  do  not  agree  as  to  what 
is  safe  building  construction  under  the  same  conditions, 
and  at  the  present  stage  of  development  of  building 
regulation  there  is  litle  hope  of  getting  them  into  agi-ee- 
ment.  There  seems  no  immediate  prospect,  therefore, 
of  effective  co-operation  between  these  agencies. 

Engineers  and  Architects 

It  is  customarv'  for  building  application  forms  to 
specify  that  all  work  involved  in  the  operation  must 
comply  with  the  requirements  of  the  building  code. 
Beyond  this  they  do  not  usually  go,  and  the  various  pos- 
sibilities of  obtaining  control  of  the  work  through 
private  inspection  agencies  are  not  well  developed. 

In  Rochester,  at  present,  and  in  many  other  cities,  no 
code  requirement  or  department  rule  exists  to  prevent 
plans  for  a  $100,000  building  from  being  "prepared" 
and  submitted  for  approval  by  any  carpenter  who  has 
the  confidence  to  undertake  the  project.  It  is  of  course 
easy  to  dispose  of  e.xtreme  cases  of  incompetency,  but 
there  are  large  numbers  of  would-be  designers  and 
architects  with  a  commercial  bent  who  are  verj'  ready  to 
attempt  work  beyond  their  capacity  and  who  often  are 
employed  on  the  basis  of  iheir  ability  to  "slip  something 
over"  on  the  building  inspectors.  Their  field  inspection 
of  structures  for  the  construction  of  which  they  are 
retained  is  also  very  unreliable.  Even  reputable  archi- 
tects often  delegate  structural  design  to  steel  companies 
or  to  other  agencies,  thereby  dispersing  still  further  the 
responsibility  for  dependable  work. 

Under  these  conditions  there  is  constant  friction 
between  the  city's  inspection  force  and  unreliable 
designers  and  architects.  In  many  cases  it  is  necessary 
to  supervise  every  step  of  the  work  if  the  city  authori- 
ties are  to  be  certain  that  the  structure  complies  with 
the  building  code. 

In  order  to  raise  the  professional  standards  obtaining 
in  this  line  of  work;  to  prevent  those  insufficiently 
trained  from  attempting  to  handle  important  or  com- 
plicated design;  and  to  obtain  better  control  over  those 
on  the  border  line,  it  is  believed  that  municipal  bureaus 
of  building  inspection  should  accept  plans  and  applica- 
tions only  from  those  who  have  received  licenses  to 
present  them.  This,  of  course,  would  not  need  to  apply 
to  minor  structures,  such  as  sheds,  garages,  etc.,  costing 
less  than  about  $1,000. 

Requirements  for  Licenses 

The  requirements  as  to  training,  qualifications,  etc., 
which  .should  determine  the  issue  of  licenses,  are  a 
matter  of  some  difficulty,  and  there  is  great  danger  that 
the  control  over  these  would  become  a  political  asset  in 
the  hands  of  the  chief  of  building  inspection.  It 
probably  will  be  necessary,  in  order  to  get  the  best 
results  from  such  a  system,  to  provide  for  two  grades, 
one  open  to  all  men  licensed  under  the  laws  of  this  or 
other  states  to  practice  as  engineers  or  architects,  and 


the  other  authorizing  men  to  present  plans  only  for 
minor  structures.  To  prevent  injustice  this  latter  class 
should  be  open  to  all  applicants  reasonably  qualified 
until  such  time  as  they  show  themselves  unreliable  either 
as  to  details  of  plans  or  construction. 

The  element  of  control  is  secured  through  the 
authority  of  the  chief  of  building  inspection  to  revoke 
a  man's  license  upon  clear  evidence  of  such  unreliability. 
In  order  to  prevent  arbitrary  use  of  this  authority, 
action  should  be  made  dependent  on  the  approval  of  a 
board  of  appeal,  .such  as  are  becoming  customary  in  con- 
nection with  the  enforcement  of  building  regulations. 

Field  Inspection 

A  good  percentage  of  the  larger  building  operations, 
and  practically  all  those  involving  reinforced-concrete 
construction,  need  full-time  inspection  by  competent 
men.  It  is  not  reasonable  for  owners  to  depend  upon 
municipal  inspection  to  guarantee  the  safety  and  struc- 
tural excellence  of  such  large  buildings,  and  it  usually  is 
not  possibly  for  city  forces,  with  their  limited  facilities, 
to  give  such  work  the  attention  which  it  should  receive. 
To  ensure  compliance  with  the  code  and  with  the  plans 
and  specifications  approved  by  the  city  inspectors,  full- 
time  inspectors,  paid  by  the  owner  and  acceptable  to  the 
chief  of  building  inspection,  should  be  required  on  all 
such  work.  The  city  inspectors  should  keep  in  touch 
with  these  through  occasional  visits,  and  any  evidence 
of  unreliability  on  the  part  of  the  full-time  man  should 
affect  his  standing  on  the  list  acceptable  for  such  work. 

It  appears  that  this  method  of  controlling  field  work 
is  more  easily  carried  out,  and  less  productive  of  labor 
troubles,  than  the  plan,  now  in  force  in  some  places,  of 
licensing  contractors  or  contractors'  superintendents. 
It  does  not  provide  in  case  of  trouble  for  the  suspension 
of  work,  which  punishes  the  owner  as  well  as  the  con- 
tractor, nor  for  the  removal  of  an  important  figure  in 
the  work,  which  also  disorganizes  things  temporarily. 
It  unites  the  interests  of  the  owner  and  the  city  inspec- 
tion force,  which  interests  really  are  the  same.  It  puts 
on  the  work  a  full-time  well  qualified  man  who  has  the 
backing  of  both  the  city  and  the  owner,  and  whose 
future  really  depends  on  the  thoroughness  of  his  work. 
In  course  of  time  it  builds  up  a  group  of  men  which  can 
give  valuable  assistance  to  the  city  forces  in  controlling 
building  construction. 

Conclusion 

The  various  methods  of  centralizing  building  inspec- 
tion described  in  the  foregoing  have  one  general  effect. 
They  tend  to  increase  the  responsibility  and  authority  of 
the  city  building  inspectors  and  to  further  their  control 
of  private  agencies  of  a  similar  nature.  It  will  be  urged 
that  politics  play  too  large  a  part  in  the  personnel  and 
■policies  of  city  building  inspection  agencies  and  that  the 
measures  suggested  will  but  add  to  the  political  powers 
of  such  units  without  really  eflfecting  the  benefits 
claimed.  To  a  certain  extent  this  probably  is  true,  but 
it  must  also  be  remembered  that  the  same  things  are 
true  to  a  much  greater  extent  of  the  uniformed  police 
force.  In  spite  of  this  there  is  a  sound  and  steady  ten- 
dency to  add  to  the  duties  and  responsibilities  of  the 
latter  and  to  hold  it  accountable  for  performance.  City 
building  inspectors  also  act  under  the  police  power,  and 
it  is  to  the  public  interest  not  to  disregard  the  services 
of  which  they  are  capable  but  to  extend  their  field  and 
increase  their  eflfectiveness,  at  the  same  time  holding 
them  to  a  greater  accountability  than  at  present. 
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Portable  Diamond  Drill  Cuts  4 '2 -In.  Cores 
from  Concrete  Pavement 

A  DIAMOND  drill  outfit  with  a  bit  cutting  a  4i-in. 
core  was  recently  mounted  on  a  2-ton  motor  truck 
and  sent  over  1,565  miles  of  California  highway  to  get 
samples  of  the  concrete  pavement.  Samples  were  taken 
three  miles  apart  on  an  average,  and  were  used  in 
analysis  of  the  condition  of  the  concrete  made  by  the 
United  States  Bureau  of  Public  Roads.  The  drill, 
driven  by  a  gasoline  engine  was  mounted  with  the  bit 
projecting  over  one  side  of  the  truck  so  as  to  be  always 
ready  for  operation.  The  equipment  complete,  includ- 
ing a  full  500-gal. 
water  tank  weighed 
6,300  lb.  In  making 
a  cut  the  bit  was 
lowered  to  the  pave- 
ment and  guided  by 
a  wooden  clamp  con- 
sisting of  two  tim- 
bers placed  on  the 
road's  surface,  lev- 
eled up  with  shingles, 
and  held  in  place  by 
a  jackscrew  between 
the  timbers  and  the 
frame  of  the  truck. 
Water  from  the  tank 
was  forced  down  to 
the  cutting  edge  of 
the  bit  to  keep  the 
carbons  cool  and  free  from  cuttings.  About  30  gal.  of 
water  per  cut  through  a  4-in.  pavement  was  required. 

Cuts  were  made  without  difficulty  through  both  A-  and 
l-in.  reinforcing  steel  as  well  as  through  i-in.  wire 
netting.  The  chief  difficulty  in  cutting  was  met  in 
working  through  cracks  in  the  concrete  hidden  by  the 
thin  layer  of  asphalt  on  the  surface.  The  average 
throughout  the  work  was  about  eight  cores  per  day. 
The  actual  number  of  cores  taken  ranged  from  three 
to  thirty,  although  at  the  latter  rate  it  was  not  possible 


SAMPLE  CORE  FROM  5-IN. 
PAVEMENTS 


DRILLING  RIG 

to  make  the  average  distance  of  3  miles  between  cores. 
When  set  up  ready  for  dril'.ing,  an  average  of  about 
fifteen  minutes  was  required  for  cutting  through 
4  to  6-in.  of  concrete.  Additional  weight  in  the  *ruck 
would  have  been  of  some  advantage  at  times. 

The  drill  was  made  by  the  Diamond  Drill  Contracting 
Company  of  Spokane  and  operated  under  contract  by 
the  Diamond  Drilling  Co.  of  San  Francisco. 


The  Oklahoma  City  Sewage-Works 
Problem  and  Report 

City  Will  Inform  Electorate  for  Fall  Election- 
Abstract  of  Report  of  Consulting 
Engineers  Gives  Units 

TWO  years  from  Nov.  13,  1920,  Oklahoma  City,  by  order 
of  the  State  Board  of  Health,  must  cease  polluting  the 
streams  into  which  it  discharges  its  sewage.  The  plant 
installed  must  produce  a  non-putrescible  effluent  free  from 
settleable  solids,  equivalent  to  that  obtained  by  two-story 
tanks,  aerating  beds  and  secondary  sedimentation.  To  in- 
terest as  many  civic  organizations  as  possible  in  the  solu- 
tion of  the  question  a  sewerage  board  of  nine  members  was 
appointed  with  the  personnel  selected  by  the  organizations. 
H.  E.  Musson,  an  engineer  representing  the  local  chapter 
of  the  American  Association  of  Engineers,  was  made  chair- 
man. Dr.  J.  F.  Martin,  city  health  commissioner;  H.  J. 
Darcey,  state  sanitary  engineer,  and  B.  M.  Hart,  city 
engineer,  represented  the  city  and  state.  The  board  se- 
lected Pearse,  Greeley  &  Hansen,  Chicago,  as  consulting 
engineers.  Their  report  has  been  presented  (see  Engineer- 
big  Ncws-Rccovd,  p.  877,  May  19),  adopted  by  the  board, 
presented  to  and  accepted  by  the  city  commissioners.  It  is 
proposed  to  inform  the  people  of  the  plan  this  summer 
before  calling  for  a  vote  on  the  necessary  bonds  this  fall. 
Briefly,  the  recommended  system  consists  of  an  intercepting 
sewer  of  60-m.g.d.  capacity  with  sewage-works  of  12.5  m.g.d. 
discharging  into  the  North  Canadian  River  to  handle  the 
combined  domestic  sewage  and  industrial  wastes  of  the  main 
city  and  packing  house  district,  and  a  small  system  for 
domestic  sewage  only,  discharging  into  Deep  Fork,  dry 
much  of  the  time.  For  both  districts  settling  tanks  and 
sprinkling  filters  are  recommended.  Activated  sludge  was 
considered,  but  largely  because  of  the  high  cost  of  main- 
tenance that  process  was  not  advised.  Estimates  for  elim- 
inating the  industrial  wastes  from  the  sewage  were  also 
presented. 

Some  of  the  assumptions  made  in  in  the  report  follow: 
Ten  years  hence,  the  period  for  which  the  designs  were 
made,  the  population  connected  with  the  sewers  will  be 
128,800;  111,300  in  the  North  Canadian  District  and  17,500 
in  the  Deep  Fork  area.  A  daily  per  capita  rate  of  sewage 
flow  of  50  gal.  was  estimated  during  dry  seasons  and  90 
gal.  during  wet  seasons.  The  stockyards  waste  will  in- 
crease these  figures  to  74  and  125  gal.,  respectively. 

In  the  estimates  for  giound  water  infiltration,  gagings 
indicated  110  gal.  per  acre  daily,  equivalent  to  22  gal.  per 
capita,  but  this  figure  was  increased  in  the  light  of  data 
obtained  from  other  cities.  As  a  result  of  gaging  and  com- 
putations the  mean  in  Toledo,  Ohio,  was  777  gal.  per  acre 
daily  with  a  maximum  of  1,200  gal.  during  spring  condi- 
tions. At  Decatur,  111.,  an  average  of  400  gal.  war  found 
during  wet  weather.  In  Cincinnati,  H.  P.  Eddy  recommended 
750  gal.  Gagings  in  Milwaukee  led  to  a  decision  to  use  1.620 
gal.  as  a  maximum.  At  Fitchburg,  Mass.,  Metcalf  &  Eddy 
used  139  gal. 


PER  C.MTTA  WET  .\ND  DRY  SE.\SON  FLOW  COMP.\RED 

Wet  Sco-son,         Dr>-  Season,        Rntio  Wet   to 
City  Gal.  Gal.  Dry  Soajon 

BIoominRton.  111.  (5) 167  84  2  0 

Dccalur,  III.  (U 150  97  5 

Toledo.  Ohio  (2) M6  106  \  * 

Bo.-<ton.  Mass.  (3) 151  »9  7 

Framiiigham,  Mass.  (4) 78  53  15 

Oklahoma  City  (1) 68  . .  .  ^ 

Deep  Fork  as  gaged 68  J5  J  J 

Drop  Fork  as  allowed 90  50  « 

InUrceptinE  sewer 150  90  17 

II)  I'rom  gagings  bv  Pearse.  Greeley  &  Hansen. 

I  2)  P'rom  Report  oii  Elimination  of  Sewage  from  Toledo's  Waterways. 

(3)  North  Metropolitan  Sewer  District  Data  from  Metcalf  4  Eddy. 

1 4)  Massachusetts  State  Board  of  Health. 

(5)  Data  from  Folsom  and  Taylor. 


Sizes  of  the  treatment  plant  were  based  on  the  following 
plant  loadings:  Fine  screens  of  20-mesh  are  needed  as  a 
preliminary  to  activated-sludge  tanks.  Imhoff  tanks  for 
domestic  sewage  should  have  a  3-hr.  settling  period,  a  sludge 
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capacity  of  1.75  cu.ft.  per  capita  and  gas  vents  covering 
20  per  cent  of  the  tank  surface.  For  the  mixed  domestic 
and  industrial  sewage  the  settling  period  would  be  2  hr., 
the  sludge  capacity  6.5  cu.yd.  per  million  gallons,  with  gas 
vents  of  25  per  cent  of  tank  surface.  For  Dorr  type  sedi- 
mentation tanks  the  rating  allowed  was  500  gal.  per  square 
foot  of  tank  surface.  This  figure  is  one-half  that  claimed 
by  the  manufacturers. 

Sprinkling  filters  6.5  ft.  deep  were  recommended,  but  addi- 
tional figures  were  given  for  6,  8  and  10-ft.  filters.  The 
load  allowed  per  foot  of  depth  is  3,000  people  for  the  Deep 
Fork  purely  domestic  sewage,  2,500  people  for  the  domestic 
sewage  alone  in  the  intercepting  sewer  and  1,500  people 
•with  Packingtown  sewage  added.  This  makes  the  plant 
sizes  0.9,  7.0  and  11.5  acres  respectively. 

Air  requirements  in  the  activated-sludge  process  are  1.5 
cu.ft.  per  gallon  and  5  hr.  aeration  for  the  domestic  sewage 
during  the  dry  season,  with  half  the  air  and  3  hr.  aeration 
for  the  wet  period.  For  the  mixed  sewage  3  cu.ft.  of  air 
and  8  hr.  aeration  are  allowed,  while  the  Packingtown  sew- 
age alone  will  requii-e  4  cu.ft.  of  air  and  12  hr.  aeration. 

To  dispose  of  the  sludge  for  the  activated-sludge  process 
lagooning  was  recommended  only  for  the  time  being. 
The  cost  of  dewatering  was  estimated  to  exceed  the  mar- 
ket value  of  the  prodrct  based  on  its  nitrogen  content.  The 
cost  of  operating  dryers  and  presses  is  estimated  at  from 
$2.10  to  $4.50  per  unit  of  ammonia.  Coal  was  taken  at  $6.80 
per  ton  and  power  at  lie.  per  kilowatt-hour. 


Fifty- Year  Rainfall  Record,  Norfolk,  Va. 

By  Ellis  B.  Noyes 

Portsmouth,  Va. 

THE  accompanying  table  and  diagram  show  the  rain- 
fall at  Norfolk,  Va.,  for  50  years,  as  given  by  the 
U.  S.  Weather  Bureau.  Taking  ten-year  means  there  has 
been  a  continuous  decrease  in  the  amount  of  rainfall 
for  the  whole  period  amounting  to  about  one-third  inch 
per  year.  In  the  last  2.5  years  there  have  been  only  two 
years  in  which  the  rainfall  exceeded  the  mean  for  the 
fifty  years.   I  have  no  theory  to  account  for  this  steady 


A  similar  diagram  of  the  rainfall  at  Cape  Henry  cor- 
roborates the  showing  of  that  at  Norfolk,  while  one  for 
Richmond  indicates  that  the  causes  effective  at  Norfolk 
and  Cape  Henry  are  not  acting  at  Richmond.  Cape 
Henry  is  on  the  shore  of  the  Atlantic  Ocean.  Norfolk  is 
about  20  miles  inland  from  Cape  Henry,  and  about  12 
miles  south  of  the  lower  end  of  Chesapeake  Bay.  Rich- 
mond is  about  90  miles  inland  from  Norfolk.  The  dif- 
ference between  the  first  and  last  ten-year  mean  is 
about  25  in.  decrease  at  Cape  Henry,  16  in.  decrease 
at  Norfolk,  and  at  Richmond  3  in.  increase. 


{T>   (Ti    (Jl    CP 


Year 
l«7l..    . 
1672     .. 
1873... 
1874.... 

RAINFALL 
Inche^: 

63  25 

57  04 

55  43 

RECORD  AT 
Year 

1888 

1869 

1890 

1891 

1892 

1893 

1894 

1895     ... 

NORFOLK 
Inches 

.   55.64 
..   70.72 

.   50.22 

.   50.63 
..   49.24 
..   57  90 

.   53  09 
45  41 

1871-1920 
Year 

1905 

1906 

1907 

1908 

1909 

1910 

1911 

1912 

Inches 
.   43  29 
..   49  23 
..   38  72 
..   44  25 

1875.... 
1876... 

50   96 

46   54 

..    33  78 

..   40  35 

1877... 
1878... 

69   14 

51    87 

..   38  95 
34  37 

1679 

38  08 

51    53 

1696 

1897 

1898 

44  22 

..    42  66 

53    14 

.   43.37 

1680,.,. 

1914   

1915 

1916       . .    .  . 

,.   35,05 

1681 

40  06 

57  67 

54  30 

45  05 

..   36.12 

1882 

1899 

1900 

1901 

1902 

1903 

1904 

..   38  41 
..   39  34 
..    42  61 
..    38  46 
..    46.10 
..    42.60 

.   33  83 

1683... 
1884..,. 

1917 

1918 

1919 

1920 

.   45.63 
..   30.90 

1865   ... 
1886...  . 

43  25 

54  33 

.   32.89 
..   42.91 

1687... 

47.74 

decrease,  and  it  was  only  by  accident  that  I  discovered 
the  facts  while  using  the  reports  for  an  independent 
investigation. 


Wyoming  and  Reclamation  Service 
Co-operative  Investigations 

Joint  Report  of  the  North  Platte  Valley  Water 

Resources  Passed  Upon  by  Board  of  Review 

Now  Ready  for  Final  Acceptance 

WYOMING  and  the  U.  S.  Reclamation  Service  have 
been  making  a  co-operative  investigation  of  the 
possibility  and  feasibility  of  future  reclamation  of  arid 
lands  in  the  North  Platte  valley  in  Wyoming.  The 
surveys  and  investigations  made  jointly  have  recently 
been  passed  upon  by  a  Board  of  Review  and  the  conclu- 
sions of  the  latter  are  now  before  the  governor  of 
Wyoming  and  Secretary  of  the  Interior  for  signature. 
The  investigation  grew  out  of  the  fact  that  Wyoming 
has  felt  aggrieved  at  the  policies  of  the  Reclamation 
Service.  The  State  had  granted  the  right  of  water 
to  the  Pathfinder  dam,  conditioned,  it  claimed,  on  the 
use  of  a  certain  amount  of  that  water  in  Wyoming  on 
certain  lands  mentioned  in  the  state  permit.  Wyoming 
alleged  that  this  privilege  was  used  to  store  water,  to 
run  water  through  Wyoming  to  Nebraska  lands,  even 
preventing,  through  this  diversion  and  through  the  con- 
trol of  public  lands  over  which  new  canals  must  be 
built,  the  development  of  Wyoming  in  the  North  Platte 
Valley.  The  report  is  important  in  that  it  involves  an 
interstate  controversy  and  a  settlement,  if  the  con- 
clusions of  the  board  are  accepted,  is  likely  to  be  made 
in  accordance  with  the  peaceful  plan  outlined  by  R.  I. 
Meeker,  in  Engineering  Ne.xvs-Record,  Jan.  27,  p.  157. 

The  conclusions  reached  are  as  follows: 

(1)  The  North  Platte  River  affords  a  sufficient  water 
supply  for  the  irrigation  of  the  arable  lands  in  the  valley 
that  are  likely  to  be  developed,  provided  the  available  reser- 
voir sites  are  utilized  for  storage  and  all  the  water  available 
is  used  to  good  economic  advantage. 

(2)  Further  irrigation  development  in  Colorado  and  Wyo- 
ming need  not  be  restricted. 

(3)  Further  development,  and  assured  water  supply  for 
lands  now  under  irrigation,  below  the  North  Platte  project, 
depend  upon  the  construction  of  reservoirs  at  the  Guernsey, 
Keystone,  Lisco  or  other  feasible  sites  which  will  conserve 
an  adequate  portion  of  the  water  now  going  to  waste  an- 
nually on  account  of  lack  of  storage  and  regulation. 

(4)  The  area  of  land  in  Wyoming,  not  now  irrigated 
nor  having  vested  rights  that  is  susceptible  of  reclamation 
from  the  North  Platte  River  and  its  tributaries,  is  limited 
by  physical  and  economic  conditions  and  seems  not  to  exceed 
about  300,000  acres.  Development  will  undoubtedly  proceed 
slowly,  but  the  lands  should  be  included  in  any  general  con- 
sideration of  the  development  of  the  entire  North  Platte 
valley. 

(5)  The  same  is  true  of  about  70,000  acres  of  land  in 
North  Park,  Col.  These  areas  are  in  addition  to  30,000 
acres  having  vested  rights. 

(6)  There  are  several  good  power  sites  on  the  North 
Platte  River,  the  development  of  which,  on  a  large  scale, 
must  await  the  development  of  suitable  markets. 
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In  the  discussion  of  the  conclusion  as  to  the  suffi- 
ciency of  the  water  supply  many  broad  assumptions 
were  made.  The  question  of  consumptive  use,  canal 
losses,  return  flow,  river  losses  and  the  difficulty  of 
closely  controlling  storage  release  are  more  or  less  inde- 
terminate and  the  board  avowedly  leaned  toward  the 
side  of  safety.    Some  of  the  assumptions  are  as  follows : 

The  diversion  assumed  for  the  260,000  acres  included  in 
the  North  Platte  Project  is  3  acre-feet  per  acre  made  up 
of  1.7-ft.  consumptive  use  and  1.3-ft.  loss.  This  loss  cor- 
responds in  percentage  with  the  results  of  measurements 
on  the  Interstate  Unit  during  the  past  seven  years  which 
indicate  an  average  loss  from  canals  and  laterals  of  44 
per  cent  of  the  quantity  diverted.  The  maximum  quantity 
of  water  delivered  to  the  land  in  any  year  was  2.92  ft.  in 
1914.  With  a  loss  of  44  per  cent,  this  gives  a  diversion 
of  5.2  ft.  The  minimum  quantity  delivered  to  the  land  in 
any  year  was  1.38  ft.  in  1915,  which  on  a  similar  loss  basis 
corresponds  to  a  diversion  of  2.5  ft.  Actually  the  diversion 
in  that  year  was  3.3  ft.,  the  losses  having  been  reported 
as  66  per  cent,  which  is  very  much  greater  than  has  been 
reported  for  any  other  year. 

Quantity  Affected  by  Rainfall 

With  a  diversion  duty  of  3  ft.  and  a  canal  loss  of  44 
per  cent,  the  quantity  available  for  consumptive  use  is  1.68 
ft.  per  acre,  which  is  75  per  cent  as  much  as  the  average 
past  use  on  the  Interstate  Unit,  22  per  cent  more  than  the 
minimum  past  use  and  57  per  cent  as  much  as  the  maxi- 
mum past  use.  Such  quantity  appears  to  be  entirely  suffi- 
cient, especially  in  view  of  the  fact  that  the  rainfall  during 
the  irrigation  season  averages  12  in.  and  has  a  minimum 
of  6  in. 

Moreover,  general  experience  in  this  and  other  countries 
shows  a  decided  tendency  for  a  decrease  with  time  in  the 
amoimt  of  water  required.  This  comes  as  a  consequence 
of  filling  in  the  subsoil  so  that  the  portion  thus  consumed 
is  lessened  or  eliminated;  to  the  increased  smoothing  of 
the  surface  of  the  fields,  so  that  the  large  amount  of 
waste  in  distribution  due  to  a  rough  and  uneven  surface 
is  lessened ;  to  the  increased  skill  of  irrigators  and  their 
greater  familiarity  with  the  economical  ways  of  distribut- 
ing water  on  their  own  land  and  to  community  knowledge 
gained  from  experience  that  less  water  is  needed  for  best 
agricultural  purposes  than  i.s  usually  considered  necessary. 

Under  conditions  quite  similar  to  the  North  Platte  valley, 
as  the  neighboring  South  Platte  valley  in  Colorado,  and 
notably  in  the  valley  of  the  Poudre,  a  tributary  of  the 
South  Platte,  where  experience  and  records  extend  over  a 
number  of  years,  it  has  been  found  that  the  actual  amount 
diverted  from  the  stream  has  materially  decreased.  Where 
formerly  3  to  5  ft.  of  water  were  diverted,  now  the  average 
is  only  from  1.25  to  1.5  ft.  and  this  is  found  sufficient. 

Further  examination  of  the  North  Platte  valley  shows  a 
great  amount  of  seepage  or  return  waters  already  in  evi- 
dence. 

The  conclusion  that  the  water  supply  of  the  North 
Platte  River  is  sufficient  for  the  development  of  the 
entire  valley  is  based  on  the  broad  theory  that  the  water 
supply  will  ultimately  be  used  to  the  best  economic 
advantage  and  for  the  greatest  benefit  of  all  the  users; 
that  occasional  shortage  in  the  water  supply  amounting 
to  even  25  per  cent  or  30  per  cent  of  the  normal  use 
are  likely  to  prove  beneficial  rather  than  harmful  in 
their  ultimate  effect  and  should  therefore  not  cause 
concern;  that  the  use  of  water  must  and  will  adjust 
itself  to  the  quantity  available  and  that  le.ss  and  less 
water  will  be  used  as  time  goes  on  and  additional  lands 
are  brought  under  irrigation,  not  only  because  less 
water  will  be  available  but  because  it  will  be  found  that 
less  water  is  needed  to  raise  crops. 

The  board  held  that  these  theories  could  not  be  ac- 
cepted in  a  case  of  small  area  on  a  small  stream  but 
where  hundreds  of  thousands  of  acres  extending  along 


a  river  for  a  distance  of  800  miles,  are  to  be  supplied 
by  such  river  having  an  annual  run-off  of  2,000,000  acre- 
feet  the  dangers  of  disastrous  shortage  are  so  remote 
as  to  be  no  cause  for  concern,  provided  good  engineer- 
ing judgment  has  directed  the  developments. 

Future  Policies 

The  recommendations  as  to  future  policies  which  the 
United  States  and  Wyoming  should  follow  according 
to  the  report  are  as  follows: 

(1)  That  such  restrictions  as  have  been  placed  on  irri- 
gation development  in  Colorado  and  Wyoming  in  the  past 
on  the  supposition  that  there  was  an  insufficient  supply  of 
water  be  removed.  These  include  the  refusal  to  grant  rights 
of  way  for  ditches  and  reservoirs  on  public  lands;  rejec- 
tion of  desert  land  entries  and  failure  to  act  on  Carey  Act 
segregations. 

(2)  That  no  obstacles  be  placed  in  the  way  of  irrigation 
development  in  any  section  of  the  North  Platte  valley. 

(3)  That  development  by  private  enterprise  be  permitted 
to  proceed  without  artificial  restrictions.  The  natural  con- 
ditions of  the  valley  provide  such  limitations  that  the 
amount  of  development  is  not  apt  to  exceed  the  water 
supply. 

(4)  That  no  more  water  be  sold  from  Pathfinder  reser- 
voir for  diversion  below  the   Whalen  dam. 

(5)  That  the  proposed  dam  across  the  North  Platte  River 
near  Guernsey,  Wyo.,  be  built  by  the  United  States  at  as 
early  a  date  as  possible,  as  a  means  of  further  conserving 
the  water  of  the  North  Platte  and  as  a  valuable  aid  in  the 
regulation,  distribution  and  economical  use  of  those  waters. 
This  appears  to  be  the  most  logical  next  step  in  the  irriga- 
tion development  of  the  North  Platte  valley. 

(6)  That  encouragement  be  given  to  development  in 
Nebraska  by  construction  of  reservoirs  in  the  lower  valley, 
thus  conserving  the  large  run-off  below  Pathfinder  that  is 
now  unused. 

(7)  That  the  Department  of  the  Interior  should  expedite 
action  on  matters  referring  to  Carey  Act  projects  so  that 
settlers  and  the  state  will  not  be  discouraged  by  delay  from 
carrying  out  the  proposed  development. 

(8)  That  both  the  State  and  the  Federal  Governments 
continue  to  collect  data  in  regard  to  stream  flow,  return 
flow  and  other  gains  and  losses  of  the  North  Platte  River 
and  its  tributaries. 

(9)  That  the  State  and  Federal  Governments  assist  the 
various  interests  along  the  river,  when  solicited,  in  obtain- 
ing accurate  information  relative  to  dam  and  reservoir 
sites  and  other  information  needed  for  a  full  knowledge  of 
the  situation. 

(10)  That  likewise,  in  regard  to  the  development  of 
power  sites  the  State  and  Federal  Governments  give  en- 
couragement by  furnishing  such  facts  as  may  be  available 
and  removing  obstacles  that  may  prevent  their  development 
The  willingness  of  responsible  parties  to  develop  such  en- 
terprises is  to  a  great  extent  an  indication  of  their  desir- 
ability 

(11)  The  board  feels  strongly  that  it  would  be  very  un- 
fortunate and  decidedly  subversive  of  the  best  interests  of 
all  concerned,  if  tlie  numerous  questions,  admittedly  vex- 
atious and  difficult  of  solution,  could  not  be  disposed  of  by 
amicable  negotiation  and  co-operation.  Conferences  and 
co-operative  effort  should  therefore  be  encouraged.  If  there 
can  be  a  free  exchange  of  views  and  discussion  of  problems 
by  the  various  parties  in  interest,  misunderstandings  and 
serious  differences  will  be  lessened  and  ultimately  removed. 

The  personnel  of  the  Board  of  Review  included  L.  G. 
Carpenter,  consulting  engineer,  chairman,  chosen  by 
the  other  two  members;  Frank  C.  Emerson,  state  engi- 
neer of  Wyoming,  selected  by  the  state,  and  E.  A. 
Moritz,  engineer,  selected  by  the  U.  S.  Reclamation 
Service.  The  original  joint  surveys  and  investigations 
were  made  jointly  by  Harold  Conkling,  engineer,  U.  S. 
Reclamation  Service,  and  Ralph  I.  Meeker,  an  engineer 
representing  the  State  of  Wyoming. 
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German  Concrete  Houses  Poured  To 
Full  Height  in  One  Operation 

(Be^-liyi  Correspondence) 

A  NOVEL  method  of  constructing  concrete  buildings 
has  been  developed  in  Germany.  According  to  the 
claims  of  the  patent  applied  for,  the  basic  principle 
of  the  method  is  the  molding  of  complete  houses  with 
lean  slag  concrete,  poured  in  at  the  highest  point  of 
the  erected  forms.  Forms  are  made  in  standard  parts  " 
from  wood,  and  can  be  used  up  to  twelve  times.  They 
can  be  erected  either  for  the  whole  building,  or  in 
sections  of  from  one  to  two  floors. 

The  mechanical  qualities  of  the  concrete  thus  ob- 
tained have  been  made  the  subject  of  extensive  tests 
by  the  material-testing  institute  in  Berlin — Dahlem.  A 
section  of  35  m.  length  has  been  cut  out  from  a  wall 
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FIG.    1.      FORMS    PLACED   FOR    POURING    WALLS    TO    FILL 
TWO-STORY  HEIGHT 

made  by  the  process,  with  concrete  consisting  of  1 
part  Portland  cement,  5  parts  gravel,  and  7  parts  coarse 
boiler  slag,  the  parts  being  measured  by  volume.  After 
three  months'  hardening  a  compressive  strength  of  94 
kg.  per  sq.cm.  (2,000  lb.  per  sq.in.)  has  been  developed. 
An  even  poorer  mixture  used  in  a  building  near  Berlin, 
consisting  of  1  part  cement,  6  parts  sand,  and  14  parts 
slag,  has  been  tested,  and  was  found  to  possess  suffi- 
cient   compressive   strength    for   a   two-floor   building. 

The  erection  of  the  forms,  the  molding,  and  the 
removal  of  the  forms  for  one  four-family  house  of 
two  stories  has  occupied  twelve  to  thirteen  days,  in- 
cluding six  days  for  the  setting.  Nineteen  workmen 
were  employed  on  this  building  for  six  to  seven  days. 
The  walls  of  thickness  of  35  cm.  dried  in  a  few  weeks, 
on  account  of  the  porous  structure  of  the  concrete, 
after  which  time  the  walls  were  coated  on  the  inside 
and  the  outside  surface. 

The  concrete  of  this  mixture  is  a  bad  conductor  of 
heat,  and  therelore  keeps  the  rooms  warm.  It  is 
further  claimed  that  nails  can   be   driven    in  without 


using  dowels,  and  that  it  is  soft  under  the  chisel,  which 
facilitates  plumbing  work. 

The  costs  for  a  building  of  the  size  mentioned  are 
around  40  per  cent  below  those  of  a  brick  building  of 
corresponding  size. 


Regional  Surveys  in  Relation  to 
Municipal  Planning 

Industrial  Areas,  Agricultural  Valleys  and  Mining 

Centers  Need  Survey  Before  Planning 

Can  Be  Undertaken 

LARGE  cities  are  overflowing  their  boundaries  and 
J  are  surrounded  by  satellite  towns  and  scattered 
suburbs  outside  their  areas.  The  regions  in  which 
these  cities  and  their  satellite  communities  are  situated 


FIG.   2.     COMPLETED   HOUSE— SAME   OPERATION    .VS 
SHOWN  IN  FIG.  1 

have,  in  addition  to  the  local  problems  of  each  separate 
municipal  unit  within  the  region,  a  number  of  importani 
problems  which  can  only  be  effectively  studied  and  dealt 
with  as  regional  and  not  as  city  or  town  problems. 
That  is  particularly  true  of  the  location  of  industries, 
the  planning  of  main  roads  and  railway  arteries,  and 
the  designing  of  park  and  sewer  systems.  Thomas 
Adams,  city  planning  adviser,  Ottawa,  made  the  above 
statement  in  a  paper  presented  at  the  annual  meeting 
of  the  American  Society  for  Municipal  Improvements. 
The  special  problems  involved  he  stated  are  as  follows: 

In  addition  to  metropolitan  districts  surrounding  large 
industrial  centers,  there  are  valleys,  like  the  Boise  Valley 
in  Idaho,  where  a  number  of  towns  are  scattered  through- 
out a  fertile  farming  region  which  need  to  be  planned  as  a 
whole.  The  development  of  the  separate  communities  in  the 
Boise  Valley  depends  largely  on  the  development  of  the 
system  of  transportation  by  rail  and  road,  and  the  utiliza- 
tion of  water  for  power  and  irrigation  for  the  whole  valley. 

In  territory  where  there  are  mining  operations,  the  need 
of  tlie  regional  plan  is  perhaps  most  evident  because  the 
specially  scattered  nature  of  such  operations  results  in  the 
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grow'th  of  a  series  of  small  towns  or  villages  around  the 
pit-heads,  with  probably  one  or  two  main  commercial  or 
business  centers  in  the  neighborhood. 

In  all  such  cases  the  following  problems  need  regional 
consideration  and  treatment: 

1.  Control  of  o\'erflow  of  population  from  the  main  center 
following  industrial  expansion  along  railway  and  rivers,  or 
taking  the  form  of  new  residential  suburbs. 

2.  Design  and  development  of  main  arterial  system  of 
roads  radiating  from  central  districts  to  adjacent  towns 
and  rural  areas  or  forming  connecting  highways  between  the 
radiating  highways  and  coming  under  the  jurisdiction  of 
several  municipal  councils. 

3.  Planning  extension  of  railway  and  other  transportation 
facilities,  with  their  terminals  and  stations,  in  relation  to 
the  growth  of  industries  and  population  and  the  topo- 
graphical conditions. 

4.  Planning  and  acquisition  of  parks  and  parkways  so  as 
to  form  a  comprehensive  system  for  the  complete  district. 

5.  Making  the  zoning  plan  to  control  height,  use  and  lot 
occupancy  effective  over  an  area  sufficiently  wide  to  prevent 
bad  beginnings  of  development  in  the  unbuilt  suburbs  and 
to  be  sure  that  the  progressive  action  of  one  municipal 
council  will  not  be  made  ineffective  by  the  lack  of  control 
outside  its  boundaries. 

6.  Planning  of  comprehensive  sewage  treatment,  water 
supply  and  power  developments  where  topographical  or  in- 
dustrial conditions  make  united  action  of  adjacent  municipal 
councils  desirable  or  even  necessary  for  economy  and 
efficiency. 

No  proper  plan  can  be  prepared  as  a  guide  for  future 
development  until  a  map  or  series  of  maps  are  prepared 
after  a  survey  showing  the  existing  development  and,  in 
the  case  of  uneven  country,  the  levels  of  the  land. 

The  first  object  must  be  the  promotion  of  industrial  effi- 
ciency, since  the  city  or  district  depends  on  its  industries. 
Another  main  object  must  be  the  development  of  healthy 
housing  conditions,  since  industrial  success  which  is  achieved 
at  the  expense  of  the  health  and  strength  of  character  of 
the  people  can  only  be  temporary  so  far  as  the  industries 
themselves  are  concerned,  and  can  only  lead  to  decay  so  far 
as  the  nation  is  concerned.  Housing  conditions  mean  not 
only  homes  but  their  environment,  the  protection  of  their 
surroundings,  the  development  of  recreation  facilities  near 
the  homes,  the  provision  of  water  supply,  sewerage  and 
facilities  for  transit. 

The  first  need  is  an  accurate  topographical  map  showing 
the  whole  natural  and  structural  characteristics  of  the 
area  as  well  as  the  levels  of  the  land.  The  minimum  scale 
should  be  200  ft.  to  1  in.  and  the  contour  intervals  5  ft. 
Most  cities  in  America  are  bady  equipped  in  regard  to 
maps.  The  cost  of  preparing  them  is  considerable  and 
may  be  estimated  at  from  $1.50  to  $2  per  acre.  Where 
practical  this  topographical  map  should  be  supplemented 
by  an  aerial  photographic  map,  the  probable  cost  of  which 
would  be  ?200  to  $300  per  square  mile.  Oblique  photographs 
of  important  areas  should  also  be  taken  from  the  air. 

The  topographical  maps  being  prepared,  accurate  informa- 
tion should  be  indicated  on  a  series  of  prints  of  these  maps. 
For  regional  areas  this  information  should  comprise  the 
following  particulars:  (1)  Industrial  development,  including 
the  arrangement  and  classification  of  all  lands  and  the  loca- 
tion and  distribution  of  manufacturing  plants.  (2)  Eco- 
nomic use  and  regulation  of  the  subdivision  of  land  and  the 
character  and  density  of  structures  in  rural  and  urban 
areas.  (3)  Housing,  sanitation,  convenience  and  amenity. 
(4)  Railways  and  transportation.  (5)  Highways.  (6) 
Waterways.  (7)  Sources  and  distribution  of  power.  (8) 
Water  supplies  and  sewerage.  (9)  Civic  art,  including 
parks  and  boulevards. 

Public  Health  Department  for  Australia 

A  Department  of  Public  Health  for  Australia  has 
been  created.  According  to  Public  Health  Reports,  the 
new  department  will  investigate  all  manner  of  diseases, 
have  control  of  laboratories,  and  of  the  Australian 
Institute  of  Tropical  Medicine. 


Proposes  New  Rail  Specification 
as  Compromise  Measure 

Robert  W.  Hunt  Aims  at  Better  Rails— Top  or  "A" 

Rails  May  Be  Rolled  Into  Tie  Plates — 

No  High  Limit  for  Carbon 

IN  AN  endeavor  to  efTect  needed  improvements  in 
rail  manufacture  and  to  offset  the  hostility  of  rail 
makers  to  the  specifications  drafted  by  the  rail  com- 
mittee of  the  American  Railway  Engineering  Asso- 
ciation (see  Engineering  Neivs-Record,  March  24,  1921, 
p.  515),  revised  specifications  have  been  prepared  by 
Robert  W.  Hunt,  consulting  engineer,  Chicago,  and 
submitted  by  him  to  a  long  list  of  engineers,  railway 
officers,  rail  manufacturers  and  others  interested  in  the 
rail  problem. 

Safety  or  freedom  from  fracture,  rather  than  free- 
dom from  wear,  is  the  feature  chiefly  desired  at  the 
present  time  according  to  Mr.  Hunt,  who  considers  that 
there  is  little  if  any  dissatisfaction  with  the  wear  of 
open-hearth  rails.  On  the  other  hand,  the  railways 
feel  that  they  are  not  obtaining  rails  which  will  give 
good  life  under  ordinary  conditions  and  will  also  be 
free  from  failures.  To  quote  Mr.  Hunt's  statement; 
"In  addition  to  the  annoyance  and  expense  caused  by 
defective  rails  which  have  to  be  removed  from  the  track 
after  comparatively  little  service,  the  anxiety  and  men- 
ace to  life  caused  by  actual  broken  rails  is  very  great. 
Head  failures  in  rails  rolled  from  metal  forming  the 
tops  of  the  ingots  are  apparently  on  the  increase,  and 
internal  fissures  constitute  a  defect  most  dangerous  and 
deserving  of  the  fullest  study." 

Tie  Plates  Rolled  from  Top  Metal 
Control  of  "A"  Rails — That  each  ingot  is  a  unit  and 
should  be  tested  and  treated  as  such  has  been  con- 
tended for  several  years  by  Mr.  Hunt,  who  for  this 
reason  has  strongly  recommended  the  nick-and-break 
test  for  every  ingot,  as  proposed  by  him  in  January, 
1912.  He  states  that  for  the  past  six  years  this  test 
has  been  employed  for  practically  all  rails  made  in 
Canada,  but  that  it  has  not  been  given  a  thorough  trial 
in  this  country  because  American  rail  manufacturers 
would  not  permit  it.  As  an  alternative,  therefore,  his 
new  specification  provides  for  the  elimination  of  rails 
made  from  the  top  of  the  ingot  (known  as  A  rails), 
if  the  manufacturer  so  elects,  by  rolling  these  rails 
into  tie  plates  which  will  be  accepted  by  the  purchaser. 
The  clause  covering  this  plan  is  as  follows : 

In  case  the  manufacturer  elects  after  due  notice,  the 
purchaser  agrees  to  accept  hot  sheared,  punched  and  an- 
nealed tie-plates  rolled  from  the  steel  that,  in  the  ordinary 
course  of  the  manufacturer's  practice,  would  be  rolled  into 
"A"  or  top  rails  from  the  ingots  cast  under  this  specifica- 
tion. It  is  understood  that  such  tie-plates  shall  be  in  ac- 
cordance with  purchaser's  drawings  and  specifications. 

Chemical  Composition — Elimination  of  a  high  point 
or  maximum  for  both  carbon  and  manganese  is  an- 
other feature  of  the  new  specifications,  which  provide 
only  for  a  minimum  of  0.60  per  cent  in  each  case.  It 
is  held  that  excess  of  these  elements  is  highly  improb- 
able, as  rail  makers  seek  to  avoid  it.  Further,  it  is 
considered  that  in  controlling  the  chemical  composi- 
tion it  will  be  much  easier  to  keep  the  content  above  a 
specified  minimum  than  to  keep  it  between  maximum 
and  minimum  limit.s.  There  is  also  a  minimum  limit 
of  0.10  per  cent  for  silicon  and  a  maximum  limit  of  0.04 
for  phosphorous.     Rails  rolled   from  heats  containing 
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more  than  0.75  per  cent  carbon,  but  not  more  than  0.9 
per  cent  manganese  and  0.03  per  cent  phosphorous,  are 
to  have  the  flanges  near  the  ends  painted  yellow.  These 
rails  also  would  be  shipped  separately. 

Destruction  and  Drop  Tests — A  destruction  test,  sup- 
plementary to  the  drop  test,  is  included  in  the  new 
specifications,  as  given  below,  but  this  is  waived  when 
a  top  discard  of  not  less  than  20  per  cent  is  made  on 
all  ingots  from  which  rails  are  offered  for  test  and 
inspection.  New  regulations  are  included  also  for  the 
drop  tests  as  fol'.ows : 

Drop  Tests  (10). — If  two  of  the  test  pieces  do  not  break 
at  the  first  blow,  all  of  the  rails  of  the  heat  shall  be  accepted, 
subject  to  the  requirements  of  Section  11.  If  two  of  the 
test  pieces  break  at  the  first  blow,  all  of  the  top  rails  of 
that  heat  shall  be  rejected.  Second  tests  shall  then  be 
made  from  three  test  pieces  selected  by  the  inspector  from 
the  bottom  end  of  the  top  rails  of  the  same  heat  and  ingots. 
If  two  of  these  test  pieces  do  not  break  at  the  first  blow, 
all  of  the  remainder  of  the  rails  of  the  heat  shall  be  ac- 
cepted, subject  to  the  requirements  of  Section  11.  If  two 
of  these  test  pieces  break  at  the  first  blow,  all  of  the  second 
rails  of  the  heat  shall  be  rejected. 

Third  tests  shall  then  be  made  from  three  test  pieces 
selected  by  the  inspector  from  the  bottom  end  of  the  second 
rails  of  the  same  heat  and  ingots.  If  two  of  these  test 
pieces  do  not  break  at  the  first  blow,  all  of  the  remainder 
of  the  rails  of  the  heat  shall  be  accepted.  If  two  of  these 
test  pieces  break  at  the  first  blow,  all  of  the  remainder  of 
the  rails  of  that  heat  shall  be  rejected.  If  two  of  these 
test  pieces  break  at  the  first  blow,  all  of  the  remainder  of 
the  rails  of  that  heat  shall  be  rejected. 

Progressive  Testing 

Destruction  Tests  (11). — A  test  piece  representing  the 
top  end  of  the  top  rail  from  each  ingot  of  each  heat  rolled, 
which  has  passed  the  drop  test  requirements  of  Section  10, 
shall  be  nicked  and  broken  to  determine  whether  the  in- 
terior metal  is  sound.  If  an  interior  defect  shows  on  thr 
fracture,  the  top  rail  of  the  ingot  represented  shall  be  re 
jected  and  a  second  test  piece  cut  from  its  bottom  end  shal. 
be  nicked  and  broken  to  determine  the  character  of  the 
metal  of  the  second  rail.  If  an  interior  defect  shows  on 
the  fracture,  the  second  rail  shall  be  rejected  and  a  third 
piece  cut  from  its  bottom  end  for  retesting.  Thus  the  rails 
of  each  ingot  shall  be  tested  progressively  from  the  top 
downward  until  the  fracture  shows  sound  metal,  following 
which  the  rails  of  the  ingot  represented  shall  be  accepted. 
An  interior  defect  is  interpreted  to  mean  seams,  lamina- 
tions, cavities  or  interposed  foreign  matter,  or  a  distinctly 
bright  or  fine-grained  structure  in  the  center  of  the  section 
evidencing  segregation,  made  visible  by  the  destruction  tests, 
the  saws  or  the  drills. 

Milling  and  Straightening — Milling  the  rail  ends  is 
a  new  requirement  proposed  by  Mr.  Hunt,  who  also 
provides  for  reducing  the  amount  of  cold  straighten- 
ing. From  his  experience  covering  a  number  of  years 
he  believes  that  the  cold  straightening  of  rails  can  be 
minimized  and  in  some  cases  eliminated  without  detri- 
ment to  the  track  conditions,  and  with  a  .saving  to  the 
manufacturers  which  would  more  than  cover  the  cost 
of  milling  the  ends  square  and  free  from  burrs.  After 
the  usual  requirement  that  "hot  straightening  shall  be 
done  carefully,  so  that  gagging  under  the  cold  presses 
will  be  reduced  to  a  minimum,"  there  is  a  new  clause: 

All  rails  shall  be  smooth  on  the  heads,  without  rough 
crescent-shaped  marks,  and  the  bases  shall  be  free  from 
guide  marks  and  scratches.  They  shall  be  milled  square  on 
both  ends,  but  a  variation  of  :^2  in.  in  a  vertical  direction  to 
make  head-long  rails  will  be  permitted.  All  rails  shall  be 
free  from  twists,  waves,  kinks  or  short  bends,  but  rails 
containing  a  uniform  sweep,  the  middle  ordinate  of  which 
does  not  exceed  1  in.  in  .33  ft.,  will  be  accepted  without  cold 
straightening. 


As  to  fissures,  Mr.  Hunt  believes  that  better  atten- 
tion to  soaking  pit  practice  and  restriction  of  the  cold 
straightening  will  afford  relief  ultimately  from  the 
development  of  internal  fissures.  In  concluding  his 
statement  which  accompanies  the  new  specification  he 
points  out  that  the  specification  is  not  offered  as  the 
best  that  can  be  prepared,  but  with  the  thought  that 
it  "may  help  to  compose  the  difference  e.xisting  be- 
tween the  rail  makers  and  rail  users,  and  to  afford 
thereby  a  groundwork  for  a  common  standard  which 
will  insure  good  safe  rails  at  the  base  price." 


Concrete  Blocks  Mark  Cross- Walks 

By  James  S.  Sheehy 

Portland,  Ore. 

C3NCRETE  BLOCKS  for  marking  cross-walks  at 
street  intersections  have  proved  so  successful  in 
Portland  that  the  city  may  use  them  in  future  to  mark 
safety  zones  throughout  the  downtown  business  district. 
The  blocks  are  2  ft.  long  and  6  x  6  in.  in  cross-section. 
They  are  precast  and  made  of  portland  cement,  sand  and 
gravel.  The  lower  part  or  main  body  of  the  block  con- 
sists of  a  1:2:4  mixture.  The  top  half  inch  is  made  of 
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Medusa   or   white    cement    in    proportions    of   one-half 
cement  and  one-half  sand. 

The  blocks  were  made  for  the  city  of  Portland,  by  the 
Concrete  Pipe  Co.  and  to  get  smooth  surface  they  were 
cast  face  downward.  The  bottom  of  the  form  is  a  piece 
of  celluloid  slightly  curved  so  that  when  the  block  is 
inverted  the  top  will  have  the  proper  crown. 

The  pavement  has  to  be  cut  to  a  depth  about  i  in. 
greater  than  the  block  itself  when  the  blocks  are  placed. 
Underneath  and  along  the  sides,  with  the  exception  of 
the  top  inch,  is  placed  a  cushion  of  1 :  2  dry  cement-sand 
mortar.  The  blocks  are  then  set  and  the  upper  inch  of 
the  space  around  each  block  is  filled  with  Sarco  putty, 
an  asphaltic  compound. 

During  the  past  eight  years  the  city  of  Portland  has 
painted  each  summer  traffic  strips  in  the  downtown 
section  amounting  to  15,000  lin.  ft.  The  accumulated 
cost  of  painting  and  repainting  has  amounted  to  about 
$2  a  lineal  foot.  The  paint  is  readily  worn  away  by 
traffic  and  washed  off  by  city  street  cleaning  flushers. 
Engineers  of  the  city  believe  that  the  concrete  block  will 
outlast  the  pavement.  Each  block  costs  $1  to  manufac- 
ture. The  total  cost  of  the  block,  cutting,  pavement, 
setting,  truck  work  and  material  is  $4.17  per  block. 
Figuring  56  blocks  at  each  intersection  and  288  lin.  ft 
of  line  marked  the  coat  is  80c.  per  linear  foot  of  line. 
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Letters  to  the  Editor 


If  you  have  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  bnet 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


The  German  Settlement 

Sir— The  recent  editorial  in  Engineering  News-Record 
(May  19,  page  837,  entitled  "The  German  Settlement  ), 
seems  to  me  to  lack  in  a  couple  of  sentences  its  owTi  term, 
"fair  mindedness."  It  appears  to  show  a  lack  of  apprecia- 
tion that  it  was  France,  not  Britain  nor  America  that  suf- 
fered the  wilful  devastation  of  the  Hun  and  that,  therefore, 
there  is  no  good  reason  why  fair-minded  people  of  France  as 
well  as  those  of  America  and  Great  Britain  should  be  in- 
clined to  leniency  toward  the  German  until  he  has  paid  his 
debts,  even  if  the  making  good  in  part  of  the  mischief  he 
has  done,  should  be  "a  detriment  to  Germany's  necessary 
financial  and  commercial  relations  with  the  rest  of  the 
world."  Should  it  take  a  generation  of  German  work  to 
pay  the  reduced  terms  now  asked  by  the  Allies,  can  fair- 
minded  peoDle  say  that  justice  requires  less,  or  that  the 
principal  victims  of  German  aggression  should  not  have  at 
least  as  much  after-war  sympathy  as  the  nation  that  delib- 
erately planned  a  war  of  conquest,  whose  entire  cost  was  to 
be  assessed  on  its  victims,  ourselves  included? 

There  seems  everywhere  plenty  of  the  spirit  of  fair- 
mindedness  for  our  enemies.  Let  us  still  preserve  it  for 
our  friends.  HENRY  WELLES  Durham. 

Lima,  Peru,  June  27,  1921. 


When  architects  and  engineers  get  out  of  their  heads  the 
narrow  wooden  idea  that  the  owners'  and  the  contractors'  in- 
terests are  opposite,  and  act  upon  the  theory  that  they  are 
identical,  the  owner  will  get  cheaper  and  better  construction, 
the  architect  and  engineer  will  receive  a  fair  and  just  fee 
(not  the  larger  stipulated  fee),  and  the  contractor  will  earn 
the  living  to  which  a  lifetime  spent  in  a  highly  specialized 
business  entitles  him. 

Is  it  not  barely  possible  that  the  contractor,  having  been 
purchasing  supplies  and  handling  labor  all  his  life,  may  be 
able  to  so  conduct  the  work  that  he  can  make  a  profit  at  the 
cost  of  the  work  done  under  the  so-called  administration 
plan  and  save  the  owner  "the  larger  stipulated  fee?" 

There  are  many  engineers  and  architects  who  believe  and 
act  on  the  "live  and  let  live"  Golden-Rule  principle,  and 
these  men  never  have  the  trouble  spoken  of  in  the  article, 
but  receive  the  co-operation  and  support  which  comes  fromJ 
a  correct  understanding  of  what  constitutes  a  mutualilty,  not] 
an  opposition  of  interest.  E.  Haupt. 

Chicago,  July  21,  1921. 


Mutuality  of  Interest  Between  Owner 
and  Contractor 

Sir The  writer  has  read,  with  interest,  the  article  ap- 
pearing on  page  1109  of  the  June  30  issue,  entitled,  "Ethical 
and  Practical  Considerations  Regarding  the  Engineering 
Corporation,"  and  believes  that  the  thought  expressed  near 
the  top  of  the  second  column  of  that  page  with  reference  to 
the  oppositeness  of  interest  of  owner  and  contractor  is 
responsible  for  much,  if  not  all,  of  the  lack  of  harmony 
and  co-operation  between  engineers  and  architects  and  con- 
tractors. 

If  the  engineer  and  architect  would  take  the  stand  that 
the  interests  of  the  owner  and  contractor  were  identical  and 
not  opposite,  and  if  they  would  write  their  specifications 
and  contracts,  and  after  they  were  written  interpret  them  in 
a  way  which  would  give  the  contractor  a  "square  deal,"  the 
architect  and  engineer  would  have  enough  to  do  in  attending 
to  and  supervising  their  part  of  the  work  without  encroach- 
ing on  the  field  of  the  contractor. 

For  example.  It  is  usual  to  order  the  structural  .steel 
work  of  a  building  in  advance  so  as  to  insure  that  it  will  be 
on  hand  when  wanted.  Very  often  the  foundations  are  not 
ready,  and  as  the  shop  has  no  facilities  for  storing,  it  is 
shipped  and  the  contractor  must  arrange  for  handling  and 
storing  the  entire  tonnage  with  the  increased  cost  incidental 
thereto.  The  engineer  or  architect  insists  always  that  the 
contractor  must  absorb  this  cost,  although  if  the  contract 
were  being  handled  by  the  engineer  on  the  basis  of  the 
"larger  stipulated  fee"  mentioned  the  owner  would  not 
only  pay  this  extra  cost  but  the  "larger  stipulated  fee"  on 
this  cost  as  well. 

Architects  and  engineers  many  times  let  the  contract  be- 
fore the  plans  and  specifications  have  been  completed,  and 
are  continually  making  changes  and  additions  which  mate- 
rially increase  the  cost.  If  the  work  is  handled  by  the  engi- 
neer or  architect  directly,  the  owner  pays  for  these  addi- 
tional costs,  plus  the  "larger  stipulated  fee,"  but  if  the  con- 
tractor after  indulging  in  the  keenest  of  competitions  for  the 
contract,  dares  to  open  his  mouth  to  ask  for  the  additional 
compensation,  to  which  in  all  fairness  he  should  be  entitled, 
he  is  told  that  "a  contract  is  a  contract  and  that  was  a  con- 
tractor's risk"  and  all  sorts  of  similar  tommyrot. 


i 


What  Is  a  Profession? 


Sir — I  have  read  with  interest  your  articles  in  Engineer- 
ing Neivs-Record  of  July  7,  entitled  "What  Is  a  Profession?" 
and  "the  Builders'  Code." 

"Profession,"  according  to  the  dictionary,  is  an  occupation 
that  involves  a  liberal  education,  and  mental  rather  than 
manual  labor. 

A  professional  man  is  one  whose  stock  in  trade  is  knowl- 
edge and  who  has  nothing  to  sell  but  that  knowledge.  The 
lawyer  sells  knowledge  of  law;  the  clergyman  sells  knowl- 
edge of  religion;  the  doctor  sells  knowledge  of  medicine;  the 
engineer  sells  knowledge  of  engineering  science.  None  of 
these  has  any  stock  other  than  that  which  he  carries  around 
in  his  head. 

When  the  doctor  opens  a  drug  store  and  devotes  his  time 
to  selling  drugs,  instead  of  his  knowledge  of  them,  he  ceases 
to  be  a  professional  man  and  becomes  a  merchant.  When 
the  engineer  goes  into  the  contracting  game  and  devotes  his 
time  to  selling  materials  and  to  the  actual  work  of  construc- 
tion, he  ceases  to  be  a  professional  man  and  becomes  a  con- 
tractor. 

If  the  contractor  is  a  professional  man,  then  so  is  any 
other  manufacturer  a  professional  man.  As  the  automobile 
maker  makes  cars  of  materials  and  labor,  just  so  does  the 
contractor  make  bridges  and  buildings  of  materials  and  labor. 
They  are  manufacturers  but  are  in  no  sense  of  the  word 
professional  men.  The  designers  of  the  cars,  the  bridges 
and  the  buildings  are  professional  men.  Subscriber. 

Memphis,  Tenn.,  July  13,  1921. 


Designing'  Data  on  Japanese  Wireless  Tower 

Sir — Your  article  "Concrete  Wireless  Tower  672  Ft.  High 
in  Japan,"  May  19,  1921,  p.  847,  is  not  correct  in  some 
points.  The  design  was  almost  entirely  in  the  hands  of 
Professor  Ksama,  under  my  own  general  direction. 
Assistant  Professor  Nagayania  contributed  in  the  design  of 
the  top  frame  work  and  some  minor  details,  while  the 
Oriental  Compressol  Co.  (a  Japanese  firm)  assisted  us  in 
making  some  drawings.  The  specifications  for  the  execution 
of  work  were  prepared  by  me,  but  they  were  modified  more 
or  less  by  the  Department  of  Communications.  The  execu- 
tion of  work  was  undertaken  by  the  above-mentioned  firm, 
under  the  superintendence  of  the  Department  of  Communi- 
cations. Mr.  Nagayania  helped  this  superintendence,  while 
Mr.  Ksama  and  I  took  no  part. 

The  principal  data  for  the  design  of  the  structure  are: 
(1)  The  force  due  to  the  antenn;e  was  taken  at  2,^),000  lb., 
acting  horizontally  at  the  top  of  the  tower  in  the  same 
direction  as  the  wind.  (2)  The  wind  pressure  on  a  plane 
area  was  taken  at  60  lb.  per  square  foot  at  the  ground  level, 
and  126  lb.  per  square  foot  at  the  top,  changing  uniformly 
between  those  two  extremes,  while  the  coefficient  of  reduction 
for  the  projected  area  of  the  shaft  was  taken  at  two-thirds. 
(3)  Weight  of  reinforced  concrete  l.'JO  lb.  per  cubic  foot; 
weight  of  earth  100  lb.  per  cubic  foot.  (4)  Allowable  com- 
pressive strength  of  concrete,  6.'')0  lb.  per  square  inch;  shear- 
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ing  strength  of  concrete,  50  lb.  per  square  inch,  and  tensile 
;trength  of  steel,  22,000  lb.  per  square  inch.  The  maximum 
calculated  pressure  on  soil  was  9,4.50  lb.  per  square  foot, 
rhe  center  of  pressure  lies  outside  of  the  core  of  the  base  by 
).14  ft.  (5)  Maximum  seismic  horizontal  acceleration  948 
nm.  per  second. 

No  change  of  temperature  was  ever  considered.  I  de- 
;igned  no  part  of  the  structure  according  to  the  patented 
;ystem  of  the  Weber  Chimney  Co.  I  don't  know  what  that 
.ystem  of  designing  is.  K.  Shibata, 

Professor,  Tokyo  Imperial  University,  Japan. 

Tokyo,  Japan,  June   .30. 


Freight  Rates  as  a  Deterrent  to  Construction 

Sir — Referring  to  the  item  from  the  Common  Brick 
lanufacturers  in  Engineering  Neivs-Record  of  June  9,  p. 
013,  I  wish  to  comment  on  the  concluding  paragraph 
herein  which  starts  off  with  the  following: 

"Freight  rates  continue  to  be  the  greatest  handicap  in  the 
^ay  of  construction,     .     .     ." 

This  is  manifestly  an  erroneous  statement.  For  instance, 
ommon  brick  in  the  city  of  New  York  come  down  by  barge 
nd  the  railroad  freight  rates  have  no  effect  whatever  on 
lis  traffic. 

Lumber  from  the  Pacific  Coast  is  moving  into  New  York 
y  water  and  the  rail  fi'eight  rates  are  not  a  consideration. 

Cement  is  manufactured  so  near  New  York  that  the 
•eight  rate  is  only  an  incidental  matter. 

Furthermoi'e,  the  carriers  held  an  extended  session  with 
le  building  material  men  and  subsequently  issued  a  state- 

ent.  I  was  present  at  the  conference  and  I  can  say  that 
jthing  was  presented  by  the  building  material  represen- 
itives  which  justifies  any  i-eduction  in  the  railroad  freight 
ites. 

Would  it  not  be  advisable  for  a  publication  of  the  high 

anding  of  the  Engineering  Neios-Record  to  safeguard 
Tefully  the  news  columns  against  statements  which  may 
ive  a  very  disturbing  effect  upon  the  general  business  of 

e  country.  T.  C.  Powell, 

New  York,  July  7.  Vice-President  Erie  R.R.  Co. 


[A  copy  of  Mr.  Powell's  letter  was  sent  to  the  Common 
rick  Manufacturers  Association,  publisher  of  the  digest 
ferred  to,  and  the  seci'etary  has  replied  as  follows. — 
3IT0R.] 

Sir — The  common  brick  industry  was  not  a  party  to  what 
called  "the  big  freight  rate  case,"  now  before  the  I.  C.  C. 
)r  this  reason  we  were  not  notified  of  the  hearing  with 
e  railway  executives  at  Washington  mentioned  by  Mr. 
)well.  I  understand  that  the  first  hearing  dealt  largely 
th  road-building  materials  and  that  an  effort  was  made 

hold  a  sub.sequent  meeting  at  which  all  the  construction 
?ments  might  be  represented.  To  prepare  for  this  pro- 
•sed  meeting  I  sent  a  questionnaire  to  twenty-five  typical 
ants  in  scattered  centers  throughout  the  Middle  West, 
1st  and  Southeast.  The  hearing  was  too  near  at  hand  to 
rmit  of  receiving  replies  from  the  Far  West.  Upon  in- 
rmation  received  in  these  questionnaires  and  upon  our 
rrespondence  with  members,  contractors  and  architects 
er  a  period  of  many  months,  the  statements  in  our  digest 
e  based.  The  report  referred  to  by  Mr.  Powell  is  the 
rsion  of  the  carriers  only  and  not  an  official  report  of 
is  hearing. 

The  statements  in  Mr.  Powell's  letter  refer  mainly  to  New 
>rk  City,  while  our  digest  covers  the  whole  country.  New 
)rk  is  not  the  largest  brick  producing  center,  plays  only 
small  part  in  the  national  situation,  and  does  not  enter 
to  this  controversy  to  any  extent.  It  is  true  that  most  of 
is  brick  is^carried  on  river  barges. 

Here  are  some  of  the  questions  asked  and  answers 
eeived: 

1.  "What  proportion  of  your  delivered-on-the-job  price  of 
ick  today  goes  to  pay  for  freight  on  fuel  and  freight  on 
icks?"     Answers  showed  percentages  from  15  per  cent  to 

per  cent ;  average  .32  per  cent. 

-■  "In  percentage,  what  has  been  the  greatest  increase 
ice  1915  in  freight  rate  on  brick  from  your  plant  to  any 


principal  market?"     Answers  from  60  per  cent  to  504  per 
cent!  average  193  per  cent. 

3.  "Would  lower  freight  rates  on  brick  and  other  building 
materials  (say  a  reduction  of  25  per  cent),  stimulate  build- 
ing in  your  market?"  Two  answered  no;  one  of  these  stated 
he  delivers  entirely  by  truck;  the  other  was  so  situated  that 
his  increase  in  rates  was  only  60  per  cent.  All  others  em- 
phatically state  that  reduction  of  freight  rates  would  stimu- 
late building.  Several  reported  their  plants  closed  because 
the  price  of  brick  plus  freight  was  prohibitive  in  their 
principal  markets.  Many  expressed  the  opinion  that  25  per 
cent  was  not  a  sufficient  reduction. 

General  Order  28,  imposed  during  the  war,  placed  an 
arbitrary  freight  increase  of  2c.  per  100  lb.  on  brick.  It 
was  explained  that  this  was  frankly  intended  to  discour- 
age brick  manufacture  and  shipment  to  favor  direct  war 
needs.  This  increase  has  never  been  taken  off.  When  the 
I.  C.  C.  granted  the  increase  of  rates  from  25  per  cent  to 
40  per  cent,  this  was  on  top  of  General  Order  28.  Here  are 
some  of  the  specific  results  of  these  increases: 

North  Haven,  Conn.,  is  one  of  the  largest  brick  producing 
centers  in  New  England.  The  rate  to  Boston  in  1915  was 
91ic.  a  ton;  and  to  New  York  70Jc.  a  ton.  The  rates  today 
are:  to  Boston,  $2.24  a  ton;  to  New  York,  $1.96  a  ton.  The 
principal  manufacturers  in  that  section  state  that  these  two 
markets  are  entirely  eliminated  by  these  rates.  It  now 
costs  $5.60  to  ship  a  thousand  brick  from  North  Haven  to 
Boston  and  $4.90  to  New  York.  Add  delivery  from  railroad 
to  job  and  elimination  of  these  markets  is  explained. 

All  Norfolk,  Va.,  brick  plants  are  located  a  few  miles 
out  of  the  city.  In  1915  the  rate  per  thousand  brick,  plant 
to  city,  was  50c.  Today  it  is  $1.87J  plus  175  per  cent  in- 
crease in  switching  charges. 

Cincinnati  manufacturers  report  that  an  average  in- 
crease of  247  per  cent  on  rates  have  entirely  shut  them  out 
of  Middletown,  Hamilton,  Miamisburg,  West  Carrolton,  Tip- 
pecanoe, Piqua,  Troy,  Dayton  and  Springfield. 

In  Columbus,  Ohio,  the  rate  from  plant  to  city  in  1915 
was  37c.  a  ton;  today  it  is  $1.12— a  tax  of  $2.80  a  thousand 
brick  from  the  nearest  plant  to  a  city  railroad  siding. 

Placing  a  thousand  brick  on  a  siding  in  Trenton  from 
Fieldsboro,  seven  miles  distant,  now  costs  $4.44,  as  against 
$1.26  in  1915.  Fieldsboro  delivers  to  Trenton  now  exclu- 
sively by  truck. 

In  the  Baltimore  territory  an  increase  from  65  cents  in 
1915  to  $1.40  per  thousand  brick  has  closed  all  plants  except 
those  that  make  truck  deliveries.  Buffalo  is  supplied  from 
plants  11  to  14  miles  away.  It  costs  $5  a  thousand  brick 
to  ship  from  plant  to  city.  Many  manufacturers  now  make 
deliveries  by  truck. 

I  can  state  without  fear  of  contradiction  that  the  yard 
price  of  common  brick  today  throughout  the  United  States 
is  based  upon  the  actual  cost  of  manufacture,  plus  a  profit 
yielding  only  a  small  return  upon  investment  down  to  no 
profit  at  all.  Due  to  competition,  brick  is  being  sold  in  many 
parts  of  the  country  at  less  than  cost  to  manufacturers.  An 
average  price  of  common  brick  at  the  yard,  taking  all  the 
principal  pro<luciiag  centers  into  consideration,  is  $15  today. 

The  great  majority  of  brick  plants  dependent  upon  rail 
transportation  are  closed  or  operating  at  a  fraction  of  ca- 
pacity; while  plants  able  to  reach  their  principal  market  by 
truck  are  operating  at  from  50  to  100  per  cent  capacity. 

Brick  men  cannot  understand  why  a  penalty  imposed 
during  the  war  frankly  for  the  purpose  of  stopping  opera- 
tion should  be  allowed  to  remain  when  the  country  needs 
construction  as  badly  as  it  needed  munitions  in  1917  and 
1918.  Ralph  P.  Stoddard, 

Cleveland,  July  15.     Secretary-Manager,  Common  Brick 

Manufacturers  Association  of  America. 


Partly  Shut  Valves  Reduce  London  Water  Use 

By  partly  closing  all  main  valves  on  the  water  dis- 
tribution system  of  London,  England,  between  fi  p.m. 
and  6  a.m.  the  total  water  consumption  was  recently 
reduced  by  44  m.g.d.  fU.  S.)  over  the  rate  a  year  ago 
or  to  a  total  of  307,000,000  U.  S.  gallons  a  day. 
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Hints  for  the  Contractor 


Homemade  Device  Gives  Hot  Water 
for  Washing  in  Camp 

AN  EFFECTIVE  means  of  providing  hot  water  for 
l\  construction  camps  where  there  is  a  piped  water 
system  but  where  a  tank  or  boiler  is  not  available,  is 
shown  in  the  accompanying  illustration.  The  only 
material  required  is  a  few  lengths  of  pipe,  preferably 
about  1  in.  in  diameter,  and  some  scrapped  sheet  metal. 
The  pipe  is  roughly  coiled  so  as  to  form  a  hollow  cylinder 
about  30-in.  in  diameter  and  is  connected  to  the  water 
supply  line  near  the  tap  where  hot  water  is   desired. 


^^^^^^^^^^■^1 

til 

^P^=^-< 

^^1 

in  night  work  has  recently  been  tried  with  success  by 
the  Mandle  Clay  Mining  Co.,  Whitlock,  Tenn.  The 
equipment  of  the  company  for  mining  operations  con- 
sists of  two  steam  shovels  and  three  shifting  locomo- 
tives, on  all  of  which  are  mounted  floodlight  projectors 
and  500-watt  headlight  turbines  of  the  same  type  a& 
used  for  locomotive  headlights,  having  a  pressure  range 
suitable  for  construction  equipment. 

The  larger  of  the  two  shovels  has  the  floodlight^  I 
mounted  to  illuminate  directly  the  point  at  which  the 
bucket  is  operating,  the  headlight  on  the  shifting  engine 
serving  to  aid  in  unloading  into  the  car.  The  floodlights 
on  the  smaller  shovel  which  is  of  the  revolving  type  are 
so  placed  that  they  not  only  illuminate  the  bucket's 
field  of  operation,  but,  when  the  shovel  is  swinging 
around  for  unloading,  they  light  up  the  car. 

The  turbines  on  both  shovels  and  locomotives  are  of 
the  standard  type  built  by  the  General  Electric  Co.  for 
locomotive  headlights.  They  are  equipped  with  low 
pressure  valves  and  nozzles  carrying  rated  voltage  and 
capacity  between  70  and  170  lb.  boiler  pressure  with  a 
water  rate  of  approximately  110  lb.  per  hour. 


PII'E  COIL  FOK   HEATIN"';   WATER   IX  OPEN   FIRE 

Around  the  coil  the  metal  sheets  are  set  up  to  form  a 
wind  shield  and  the  equipment  is  complete.  A  fire  built 
inside  the  pipe  coil  heats  the  water  quickly  and  by  keep- 
ing the  fire  up  and  drawing  the  water  slowly  a  con- 
tinuous supply  of  hot  water  can  be  maintained. 

The  arrangement  shown  in  the  accompanying  illustra- 
tion was  used  by  the  Southern  Pacific  Co.  to  supply 
water  for  washing  in  a  temporary  camp  where  the 
men  lived  in  cars  on  a  siding  on  the  Tehachapi  Pass. 

Locomotive  Turbines  for  Flood  Lighting 
Night  Construction 

APPLICATION  of  locomotive  headlight  turbines  for 
x\  generating  current  to  operate  flood  and  headlights 
on  steam  shovels  and  construction  locomotives  engaged 


Tools  for  Tunneling  with  Pneumatic 
Hammers 

A  BULL  POINT  and  "shovel"  blade  successfully  used 
with  a  rivet  hammer  in  tunneling  indurated  clay, 
with  pebbles,  are  illustrated  by  the  sketches.  These 
tools  were  18  to  20  in.  long  and  were  used  in  a  regular 
Thor  long-stroke  riveting  hammer  with  the  regulation 


LOCOMOTIVE     Tl    I 
STRrrTION   EQUII'.ME.X  r 


..       MOUNTED     ON     CON- 
.NKJHT  KLOOD  LIGHTING 


BULL  POINT  AND  SHOVEL  EL^VDE  POK 
PNEUMATIC  HAMMER 

one-piece  safety  retainer.  Men  with  hand  picks  and 
shovels  were  making  slow  progress;  the  speed  was 
(luadruplcd  by  the  pneumatic  tools.  The  tunnel,  1,500 
ft.  long,  with  two  10-ft.  shafts,  76  ft.  deep,  was  com- 
pleted in  10  days  with  three  8-hour  shifts  of  eight 
men  operating  at  each  end.  The  Nash  Construction 
Co.,  Chicago,  111.,  was  the  contractor. 


URRENX    EVENTS    IN    THE    CIVIL    ENGINEERING    AND    CONTRACTING    FIELDS 


News  of  the  Week 


New  York,  August  4,  1921 


Duties  of  State  Engineer  of 
New  York  Increased 

ansfers  from  Health  and  Conservation 
Departments — To  Do  Engineering 
Work  on   Water  Power 

A  start  has  been  made  in  the  direc- 
m  of  carrying  out  the  policy  out- 
led  by  the  Governor  of  New  York  in 
3  first  annual  message  to  the  legisla- 
re  of  combining,  under  the  state  en- 
aeer,  all  the  engineering  work  of  the 
ite.  On  July  1  laws  passed  by  the 
21  legislature  went  into  effect  trans- 
■ring  engineering  work  heretofore 
rformed  by  the  State  Department  of 
:alih  and  the  State  Conservation 
mmission  to  the  Department  of  State 
igineer  and  Surveyor,  thus  bringing 
is  work  under  the  jurisdiction  of 
ank  M.  Williams,  state  engineer, 
her  legislation  created  the  New  York 
iter  Power  Commission,  which  is 
nposed  of  the  conservation  commis- 
ner,  the  attorney  general,  the  state 
rineer,  the  president  pro  tempore  of 
1  Senate  and  the  speaker  of  the  As- 
;  nbly.  The  engineering  work  for  this 
I V  water  power  commission  is  now 
I  ng  performed  by  the  state  engineer. 

Public  Health  Amendments 

'"he  amendments  of  the  public  health 
I  '  abolish  the  division  of  sanitary 
1  cineering  under  the  State  Health 
I  nmission  and  create  the  division  of 
I  itation.  Prior  to  this  amendment, 
I  n5  for  sewerage  and  sewage  dis- 
I  al  submitted    to  the   State    Depart- 

I  at  of  Health  went  to  the  division  of 
!  itary    engineering    for    examination 

I I  report.  Previously  this  division 
I  )  made  investigations  and  reports  on 
I  iting  water  supply  and  sewage 
'  "ks,  public  reservoirs,  stream  pollu- 
1 1,  violation  of  rules  and  regulations 
I   the  protection  of  watersheds,  milk 

I  teurization  plants  and  suppression 
J  nosquitoes.     Under  the  new  legisla- 

I I  the  bureau  of  sanitary  engineer- 
I  of  the  state  engineer's  office  will 
Pfcrm,  according  to  Mr.  Williams,  the 
I  ctly  engineering  work,  leaving  other 
1  ters  to  the  health  department. 

•y  amendments  to  the  Conservation 

I V   all    engineering    work    heretofore 

P  formed  by  the  Conservation  Depart- 

»it  will  be  handled  by  the  state  en- 

8ocr.     This    affects    matters    dealing 

"^  plans   for   public    water    supplies 

'    for   water   storage    together   with 

inspection    and    approval    of   plans 

the  construction  of  docks  and  dams. 

hree-headed    commission,   composed 

the   conservation   commissioner,   at- 

ley  general    and    state   engineer,   is 

ned  and  has  jurisdiction   over  land 

"lage     for     agricultural     purposes, 

(Continued  on  p.  208) 


Introduce  Bill  for  Hardintf  Rail- 
road Financing  Plan 

A  bill  has  been  introduced  in  Con- 
gress by  Representative  Winslow,  of 
Massachusetts,  chairman  of  the  inter- 
state commerce  committee  of  the 
House,  to  carry  out  President  Harding's 
recommendations  for  immediate  legis- 
lation to  afford  financial  relief  to  the 
railroads.  It  is  the  purpose  of  the  bill 
to  release  to  the  railroads  amounts  due 
them  by  the  Government  from  the 
period  of  federal  control,  now  being 
held  up  to  offset  the  indebtedness  of 
the  carriers  to  the  Government  for  capi- 
tal expenditures  under  the  Railroad 
Administration.  The  bill  authorizes  the 
funding  of  the  carriers'  debt  to  the 
Government,  estimated  at  over  half  a 
billion  dollars,  through  the  War  Finance 
Corporation. 

New  York  Port  Authority  Meets 
with  Rail  Executives 

A  meeting  between  the  presidents  of 
railroads  entering  the  Port  of  New 
York  and  the  Port  of  New  York 
Authority  to  consider  plans  for  im- 
proving the  freight  situation  of  the 
port  was  held  in  New  York  City  July 
26.  It  was  announced  that  the  confer- 
ence took  up  the  subject  of  belt  lines 
to  connect  terminals,  and  it  was  stated 
that  they  would  be  of  advantage  in  re- 
leasing water-front  property  and  bring- 
ing rail  connections  directly  to  ships. 

The  Port  Authority  is  continuously 
holding  meetings  with  representatives 
of  civic  and  business  organizations  of 
cities  and  communities  within  the  Port 
District  to  assist  in  formulating  a  plan 
for  recommendation  to  the  legislatures 
of  the  two  states  before  Jan.  1,  1922. 

Movement  Begun  for  Road  Bond 
Issue  in  South  Carolina 

A  good  roads  association  ha.s  just 
been  organized  in  South  Carolina  and 
some  of  the  officers  have  expressed  an 
intention  of  proposing  a  $50,000,000 
bond  issue  to  the  next  session  of  the 
General  Assembly.  In  order  to  issue 
state  bonds  in  South  Carolina,  accord- 
ing to  information  received  from 
Charles  H.  Moorefield,  state  highway 
engineer,  the  issue  must  first  be  ap- 
proved by  the  General  Assembly,  next 
voted  by  the  people,  and,  third,  con- 
firmed at  the  subsequent  meeting  of 
the  General  Assembly,  all  of  which 
would  involve  about  two  years'  time. 

There  is  a  strong  probability  that 
some  scheme  for  financing  road  im- 
provement by  means  of  a  bond  issue  will 
be  pressed  before  the  next  General  As- 
sembly, but  no  definite  policy  has  been 
announced  by  those  who  are  agitating 
the  matter. 


Pontoon  Bridge  Across 
Hudson  Proposed 

Senate  Bill  Would  Authori^v:  Structure 

Supported    by    50    Shipping    Board 

Wood    Vessels 

Preliminary  steps  in  a  project  for 
facilitating  interstate  vehicular  and 
pedestrian  traffic  between  New  York 
and  New  Ters^v  were  taken  last  week 
when  Senator  Frelin^^-huysen,  ot  New 
Jersey,  introduced  in  the  Senate  a  bill 
authorizing  the  construction  of  a  pon- 
toon bridge  across  the  Hudson  River 
between  Yonkers,  N.  Y.  and  Alpine,  N. 
J.  While  detailed  engineering  plans 
for  such  a  structure  have  not,  as  yet, 
been  made,  the  general  scheme  is  based 
on  the  use  of  about  50  of  the  wooden 
vessels  which  the  U.  S.  Shipping  Board 
is  trying  to  dispose  of.  The  plan  is 
sponsored  by  George  A.  Post,  president 
of  the  Hudson  River  Bridge  Corp.,  who 
has  been  advised  by  Gustav  Lindenthal, 
consulting  engineer,  that  there  are  no 
engineering  difficulties  serious  enough 
to  make  the  project  impracticable.  The 
structure  planned  is  a  temporary  one 
and  would  probably  not  be  in  service 
more  than  ten  years.  Its  advocates 
feel  th.^t,  once  built,  it  would  serve 
as  an  object  lesson  in  relieving  inter- 
state traffic  congestion  and  would  be  a 
convincing  argument  in  winning  public 
support  for  the  proposed  permanent 
steel  bridge  across  the  Hudson,  de- 
scribed in  Engineering  News-Record  of 
May  26,  p.  901. 

Construction  by  Private  Capital 

Senator  Frelinghuysen's  bill  would 
create  a  bridge  building  coi-poration  the 
personnel  of  wh!"h  would  include,  in 
addition  to  Mr.  Post,  Thomas  A.  Gil- 
lespie, of  the  contracting  firm  of  that 
name,  R.  A.  C.  Smith,  former  New 
York  dock  (  jmmissioner,  and  a  number 
of  others.  No  appropriation  by  Con- 
gress is  asked,  as  the  bridge  would  be 
built  by  private  capital  and  paid  for 
by  toll  receipts.  The  bill  further  spe- 
cifies that  work  must  be  begun  within 
one  year  after  its  passage  and  com- 
pleted within  two  years. 

Pending  the  preparation  of  more  de- 
tailed plans  the  War  Department,  which 
will  be  charged  with  approval  of  the 
site,  type  of  structure,  and  toll  charges, 
is  understood  to  have  put  no  obstacle 
in  the  way  of  the  project,  although 
Col.  Edward  H.  Burr,  Corps  of  En- 
gineers, U.  S.  A.,  in  charge  of  the  New 
York  District  Engineer  Office,  has  not 
as  yet  been  called  upon  officially  to 
report  upon  the  plan  for  the  proposed 
pontoon  bridge. 

Major  W.  A.  Welch,  general  man- 
ager and  chief  engineer  of  the  Palisades 
Interstate  Park  Commission,  is  credited 
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with  the  conception  of  the  Hudson 
River  pontoon  bridge.  Some  time  ago 
the  U.  S.  Shipping  Board  sought  an- 
chorage along  the  Palisades  water 
front  for  a  fleet  of  its  wooden  vessels, 
agreeing  to  pay  a  rental  charge  for 
such  mooring  privileges.  When  this 
proposal  reached  Major  Welch  he  sug- 
gested that  these  ships  be  put  to  some 
useful  purpose  and  recommended  that 
the  feasibility  of  their  employment  as 
supports  for  a  pontoon  bridge  across 
the  Hudson  be  looked  into.  This  pro- 
posal was  taken  to  the  Hudson  River 
Bridge  Corp.,  and  after  its  chief  en- 
gineer, Mr.  Lindenthal,  had  endorsed 
the  feasibility  of  the  general  scheme, 
authorization  for  the  structure  was 
sought  by  Mr.  Post  through  the  me- 
dium of  such  a  bill  as  Senator  Freling- 
huysen  has  introduced. 

To  Cost  $2,000,000 
According  to  present  estimates  the 
pontoon  bridge  can  be  built  for  $2,000,- 
000  or  less  and  will  require  50  of  the 
Shipping  Board's  vessels.  These  are 
wooden  boats  ot  the  Ferris  type,  each 
with  a  length  of  2G8  ft.  and  a  beam  of 
4.5  ft.  In  order  to  provide  clearance 
for  river  traffic  it  will  probably  be 
necessary  to  constmct  some  sort  of 
tower  support  on  each  vessel  so  that 
the  main  bridge  structure  may  be  car- 
ried at  a  height  of  about  40  ft.  above 
the  surface  of  the  water.  It  is  planned 
to  have  a  lift  span  for  larger  vessels, 
such  as  the  Hudson  River  Day  Line 
boats,  near  the  center  of  the  bridge. 

At  the  tentative  point  of  crossing 
the  Hudson  River  is  about  5,000  ft. 
wide,  with  a  maximum  depth  of  40  ft. 
The  normal  tidal  current  is  from  3  to  4 
miles  an  hour  and  the  rise  and  fall  of 
tide  about  4  ft.  It  has  been  suggested 
that  screw  piles  be  employed  as  a 
means  of  anchoring  the  vessels  for  the 
pontoon  structure.  Originally  the 
bridge  would  be  corstructed  to  carry 
two  lanes  of  traffic,  one  in  each  direc- 
tion, additional  width  to  be  provided  if 
the  volume  of  traffic  developed  war- 
rants such  expansion.  In  the  event  of 
approval  by  the  War  Department  and 
the  passage  by  Congress  of  the  bills 
now  before  it,  it  is  understood  that  no 
additional  legislation  by  the  States  of 
New  York  and  New  Jersey  would  be 
necessary  to  enable  construction  work 
to  begin. 

Commend  Highway  Council 

A  resolution  by  the  directors  of  the 
Mississippi  Valley  Association  com- 
mends the  Federal  Highway  Council 
in  undertaking  a  survey  of  every  agency 
of  transportation  for  the  purpose  of 
determining  in  the  public  interest  the 
respective  sphere  in  which  the  different 
form  of  transportation  are  most  eco- 
nomic, efficient  and  practical.  The  reso- 
lution states  that  the  Mississippi  Valley 
Association  agrees  with  the  Secre'  iry 
of  Agriculture  in  his  statement  that 
"unquestionably  it  is  desirable  to  bring 
about  a  greater  correlation  of  the  dif- 
ferent means  of  transportation  so  that 
each  may  be  more  useful  in  its  field." 


Tacoma  to  Protect  Pipe  Line 
from  Flood  Damage 

The  city  of  Tacoma,  Wash.,  and 
Pierce  County  will  immediately  take 
stejis  to  construct  protection  works  at 
McMillin,  where  the  Puyallup  River 
threatens  to  destroy  the  city's  gravity 
water  pipe  line.  The  river  has  cut  its 
way  to  within  100  ft.  of  the  pipe,  and 
another  flood,  it  is  feared,  would  prob- 
ably mean  the  complete  destruction  of 
the  city  of  McMillin.  W.  A.  Kunigk, 
of  the  Tacoma  water  department,  and 
County  Engineer  E.  A.  White  have 
made  investigations  and  favor  the  con- 
demnation of  land  for  a  new  river 
channel.  An  estimate  of  $30,000  has  been 
set  for  the  entire  protective  work,  which 
will  include  rebuilding  the  drift  barrier 
piers  which  sank  last  year  due  to  under- 
cutting by  floods,  and  the  placing  of 
brush  mattresses  to  protect  the  banks 
and  check  currents.  The  cost  will  be 
divided  equally  between  the  city  and 
county. 

Montclair  Water  Co.  Declines 
Offer 

The  Montclair  (N.  J.)  Water  Co.  has 
declined  the  town's  offer  of  $700,000  for 
its  distribution  system,  noted  on  p.  167 
of  our  issue  of  July  28.  The  valuation 
report  of  Clyde  Potts  and  related  mat- 
ters have  been  referred  to  John  Milton, 
corporation  attorney  of  Jersey  City, 
and  special  counsel  for  Montclair,  to 
institute  condemnation  proceedings. 


N.  Y.  State  Engineer 
Reorganization 

(Coiitinii'd   from   r>.    207) 
stream  flow,  river  regulation  and  munic- 
ipal water  supply. 

The  New  York  Water  Power  Com- 
mission has  jurisdiction  over  the  issu- 
ance of  licenses  for  the  development 
of  water  power  projects  in  which  the 
State  has  proprietary  right  or  interest. 
The  act  creating  this  commission  is 
similar  to  the  federal  water  power  act. 
This  commission,  through  the  state  en- 
gineer, investigates  the  water  power 
possibilities  of  the  State. 

As  i-egards  personnel,  the  amend- 
ments have  resulted  in  the  following 
transfers  of  heads  of  bureaus  to  the 
St'dte  Engineer's  Office:  Theodore  Hor- 
ton,  formerly  chief  engineer  of  the 
engineering  division  of  the  State  De- 
partment of  Health  becomes  chief  san- 
itary engineer  of  the  Bureau  of  san- 
itary engineering.  A.  H.  Perkins, 
formerly  division  engineer  of  the  divi- 
sion of  waters  in  the  Conservation  Com- 
mission is  division  engineer  in  charge 
of  the  bureau  of  drainage  and  stream 
regulation.  E.  H.  Sargent  becomes 
senior  assistant  engineer  in  charge  of 
the  bureau  of  water  supply.  A.  R. 
McKim,  inspector  of  docks  and  dams 
under  the  Conservation  Commission,  is 
in  charge  of  the  bureau  having  super- 
vision over  docks  and  dams.  F.  P. 
Williams,  formerly  special  deputy  state 
engineer,  in  charge  of  the  construction 
of  the  Barge  Canal  and  Barge  Canal 
terminals,  is  secretary  of  the  New  York 
Water   Power   Commission. 


Action  Against  Harbor  and  Beach 
Pollution  by  Oil  Wastes 

Oil,  tar  and  asphalt  wastes  from 
tankers  and  other  water  craft  and  from 
industrial  plants  on  shore  have  led  to 
the  formation  of  the  Interstate  Com- 
mittee of  One  Hundred  on  Pollution  of 
Coast  Water  and  Beaches  (New  York 
and  New  Jersey),  which  has  petitioned 
Congress  for  relief.  Exisiting  federal 
statutes,  it  is  said,  apply  to  New  York 
Harbor  only.  It  is  also  said  that  the 
nuisance  has  increased  greatly  in  the 
last  three  years  with  the  growth  of  the 
oil  trade  and  in  the  use  of  oil  for  fuel 
by  vessels.  That  this  kind  of  nuisance 
is  not  confined  to  the  New  York  and 
New  Jersey  shores  is  shown  by  the  fact 
that  the  Rhode  Island  legislature  of 
1920  created  a  board  of  purification  to 
control  water  pollution  other  than  that 
aff'ecting  the  public  health.  The  Rhode 
Island  board  has  specific  jurisdiction 
over  the  discharge  from  water  craft  of 
petroleum  and  allied  wastes  (see  Engi- 
neerinq  News-Record,  Nov.  4,  1919,  p.  ■ 
914).  ■         .  I 

Philadelphia  Sewage-Works  Con-" 
tract  to  Be  Completed 

The  resumption  of  construction  work 
on  the  contract  for  the  Northeast 
sewage-works  for  the  city  of  Philadel- 
phia is  to  be  resumed  under  the  orig- 
inal plans  and  specifications  as  soon  as 
an  agreement  between  the  city  and 
the  National  Surety  Co.  of  New  York 
already  authorized  by  city  ordinance 
has  been  executed.  The  contract  was 
abandoned  by  the  Philadelphia  Subwaj 
Construction  Co.  on  June  28,  1920.  Th. 
original  contract,  dated  Aug.  7,  19K 
was  for  $1,02.5.000.  The  new  contra, 
with  the  bonding  company  authorize 
the  payment  of  $275,000  additional 
Frank  H.  Caven  is  director,  and  JosepI 
C.  Wagner  assistant  director  of  Publi' 
Works. 


Princeton  Enlarges  Scope  of 
Engineering  School 

Princeton  has  given  an  undergraduat 
course  in  civil  engineering  and  a  grad 
uate  course  in  electrical  engineerini 
for  many  years.  Next  fall  under  grad 
uate  courses  in  mechanical,  electrical 
mining  and  chemical  engineering  wil 
be  added  to  the  curriculum.  A  four 
year  course  will  lead  to  the  degree  o 
B.  S.  in  engineering  and  is  designed  t 
meet  the  needs  of  the  student  who  doe 
not  expect  to  practice  the  professioi 
of  engineering  but  wishes  the  engineer 
ing  training  to  fit  him  for  business  o 
manufacturing.  For  those  who  decidi 
to  follow  engineering  as  a  professioi 
an  additional  year  of  special  work  ii 
the  chosen  branch  will  bring  the  en 
gineer's  degree.  The  establishment  o 
the  new  courses  has  been  largely  du' 
to  the  efforts  of  certain  of  Princeton 
engineering  alumni  through  the  grad 
uate  body  known  as  the  Princeton  EnRi 
neering   Association. 

Prof.  Arthur  M.  Greene  will  becom 
head  of  the  Princeton  Engineerini 
School  in  1922,  as  already  announced. 
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Chicago  Plans  Calumet  Harbor 

An  ordinance  passed  by  the  City 
>uncil  of  Chicago  provides  for  de- 
veloping Lake  Calumet  as  an  inland 
larbor  in  the  southern  section  of  the 
■ity.  In  this  shallow  lake  a  deep  chan- 
lel  is  to  be  dredged,  with  slips  for  ves- 
,els,  the  material  excavated  being  used 
0  form  the  piers  and  to  fill  in  a  large 
irea  of  made  land  for  terminal  facili- 
ies  and  industrial  development.  This 
iroject  was  noted  in  Engineering  News- 
lecord  of  April  21,  p.  673. 

;eattle  Chapter  of  A.A.E.  Favors 
Skagit  Project 

On  July  15  the  members  of  the  Seattle 
hapter  of  the  American  Association  of 
Jngineers  passed  a  resolution  which 
ras  forwarded  to  the  city  authorities 
.rging  them  to  complete  at  the  earliest 
ossible  date  the  development  of  the 
Jorge  Creek  unit  of  the  Skagit  power 
roject  which  is  in  prospect  of  being 
eld  up  for  lack  of  funds.  A  commit- 
se  was  appointed  to  confer  with  the 
lunicipality  or  other  committees  from 
ivic  associations  for  the  purpose  of 
preading  information  regarding  the 
etails  and  desirability  of  the  project. 

$2,000,000  for  N.  Y.  Street  and 
Other  Refuse  Disposal 

An  appropriation  of  $2,000,000  serial 
onds  has  been  made  by  the  Board  o^ 
Istimate  of  New  York  City  for  the 
urchase  by  the  street  cleaning  depart- 
lent  of  motor  trailers,  floating  equip- 
lent,  the  acquisition  of  sites  for  and 
ne  construction  of  water-front  and 
iland  refuse  reclamation  stations  and 
eduction  works  for  dead  animals.  John 
'.  Leo,  commissioner  of  street  cleaning, 
iforms  Engineering  Nev:s-Record  that, 
ccording  to  present  indications,  "the 
mount  will  be  devoted  almost  entirely 
J  the  establishment  of  reclamation 
lants."  The  conclusions  of  a  report 
n  this  and  related  subjects  by  a  com- 
littee,  of  which  Commissioner  Leo  was 

member,  were  given  in  Engineering 
lews-Record,  June  30,  p.  1135. 


Discuss  Plans  for  Wholesaling 
Hetch  Hetchy  Power 

Rapid  progress  in  the  Hetch  Hetchy 
unnels  for  the  water  supply  of  San 
'rancisco,  Cal.,  has  led  to  the  conclu- 
ion  that  the  first  block  of  Hetch  Hetchy 
ower,  about  66,000  hp.,  to  be  de- 
eloped  in  the  Mocasin  Creek  plant, 
/ill  be  available  in  two  and  a  half  years, 
'here  has  been  discussion  of  late  be- 
ween  officials  of  the  city  and  the  power 
onnpany  regarding  the  sale  of  this 
'lock  of  power  in  its  entirety  to  the 
'acific  Gas  &  Electric  Co.  John  A. 
Sritton,  vice-president  and  general  man- 
ger of  that  company,  recently  made  an 
nspection  trip  over  the  project  with 
i.  M.  O'Shaughnessy,  city  engineer. 

If  the  company  can  be  assured  of 
his  power  certain  of  their  development 
vork  could  be  deferred.  If  the  citj 
Ices  not  dispose  of  it  wholesale  and 
lesires  to  bring  it  to  San  Francisco 
'pproximately    150    miles    of    transmis- 


sion line  would  have  to  be  built,  after 
which  there  would  still  be  the  question 
of  a  distribution  system  if  the  power 
were  to  be  used  for  street  lighting  and 
industrial  service  generally. 

Engineers  Professional  Men  in 
New  Railway  Classification 

A  new  set  of  rules,  providing  for 
classification  of  steam  railway  em- 
ployees, was  put  into  effect  July  1  by 
the  order  of  the  Interstate  Commerce 
Commission  to  provide  statistics  in- 
tended to  meet  the  needs  of  both  the 
U.  S.  Labor  Board  and  the  Interstate 
Commerce  Commission.  The  need  of 
such  classification  of  professional  posi- 
tions was  developed  at  the  hearing  of 
the  request  for  increases  of  salaries  for 
professional  engineers  conducted  by  the 
American  Association  of  Engineers 
before  the  Board  of  Wages  and  Work- 
ing Conditions  of  the  U.  S.  Railroad  Ad- 
ministration on  April  2,  1919.  C.  E. 
Drayer,  secretary  of  A.  A.  E.,  makes 
the  following  comment  on  the  new  clas- 
sification: 

"It  is  significant  that  occupational 
classification  has  now  been  made  on 
railroads  after  careful  and  scientific 
study.  So  far  as  we  know  it  is  the 
first  time  in  history,  not  only  of  this 
country,  but  the  world  over,  where  any- 
thing like  two  million  employees  have 
been  classified  on  an  absolutely  scien- 
tific basis. 

"Engineers  in  railroad  employ  are 
definitely  put  in  the  professional  group. 
It  is  a  distinct  step  in  advance  for  the 
engineer  in  his  sti'iving  for  recognition 
to  be  classed  officially  on  railroads  as 
a  professional  man. 

"It  is  important  that  the  actual  dis- 
tribution of  employees  into  the  official 
classification  now  in  progress  by  the 
railroads  be  done  accurately.  The  engi- 
neer group  includes  the  following  dis- 
tinctive classes  of  positions: 

Grade  1 :  Symbol 

Enpirippring  computir    PER-11 

Eng-irn-eTins  draftsman    PER-l:! 

Instriinu-ntllian    TER-IS 

Junior  <nsrini«r   (civil) I'ER-H 

Junior    cn^in<'er    (electrical) I^ER-ir, 

Junior  cnKim'T   (mechanical) I'ER-IS 

Leading  draftsman    PER-17 

Grade  2 : 
.X.s.ii.stant  engineor    (.a<xountant)  .  .  .  rER-21 

.V.ssistant   engineer    (civil) PER-2- 

Assistant     engineer     (electrical     or 

signal)    I'ER-23 

Assistant  engineer    (mechanical)  ...  PER-24 

Assistant  engineer   (valuation) PER-2.'> 

Chief  draftsman    PER-26 

Designer  and    detailer PER-27 

I>ivision  engineer  (not  maintenance 

of  way )    PRR-28 

Resident  engineer    PBR-29 

"Such  position  as  district  engineer, 
engineer  of  bridges,  engineer  of  sig- 
nals, engineers  of  tests,  electrical  engi- 
neer, valuation  engineer,  engineer  of 
motive  power,  division  engineer  and  of- 
fice engineer,  in  which  the  preponder- 
ant duties  are  to  perform  or  assist  in 
executive  or  supervisory  work,  are  in- 
cluded in  executive,  officials  and  staff 
assistant  service. 

"The  classification  work  was  done  by 
J.  L.  Jacobs  and  his  associates  of  Chi- 
cago, with  the  co-operation  of  members 
of  the  staff  of  the  U.  S.  Railway  Labor 
Board." 


Federal  Motor  Vehicle  Tax 
Proposed  in  House  Bill 

Rale  of  40   Cents   per   Horsepower   for 

Pneumatic-Tired    Cars    and 

Scaled  Fees  for  Trucks 

Federal  licenses  and  registration  fees 
for  both  passenger  and  commercial 
motor  vel  icles,  in  addition  to  existing 
state  licenses  and  fees,  are  provided 
for  in  a  hill  introduced  in  the  House  of 
Representatives,  July  28  by  Congress- 
man T.  Frank  Appleby  of  New  Jersey. 
The  bill  (H.R.7991)  fixes  a  rate  of 
40c.  per  hor  "power  for  vehicles  with 
pneumatic  tires  .md  a  graduated  fee 
for  motor  trucks  based  on  carrying 
capacity. 

By  the  terms  of  the  bill  all  persons 
operating  autohiobiles  or  self-propelled 
vehicles  of  any  character  on  the  public 
highways  in  interstate  travel  are  re- 
quired to  take  out  a  special  federal 
license,  which  carries  with  it  a  federal 
registration  tag  forming  a  part  of  the 
state  license  tag.  The  federal  tag  is  to 
be  recognized  by  the  authorities  of  all 
states  as  permitting  the  owner  of  the 
automobile  to  whom  the  license  was 
issued  to  operate  his  machine  within 
the  confines  of  any  state  without  any 
additional  registration  or  the  securing 
of  any  other  license  or  the  payment  of 
any  additional  tax.  The  federal 
licenses,  the  hill  states,  will  be  issued 
''hrough  the  motor  commissioners  of 
the  various  states,  and  of  the  fee 
charged  90  per  cent  will  go  to  the 
United  States  Government,  and  10  per 
cent  to  the  state  through  which  the 
license  is  issued. 

The  bill,  its  proponents  state,  is  in- 
tended to  not  only  simplify  and  pro- 
mote interstate  travel  and  commerce 
by  motor  vehicles,  but  also  to  produce 
revenue.  Congressman  Appleby  feels 
that  while  it  will  probably  bring  in  an 
annual  revenue  of  approximately  $10.- 
000,000  the  law  will  nevertheless,  be 
welcome  to  the  class  upon  whom  the 
tax  will  fall,  as  they  will  be  glad  to 
pay  the  small  registration  fee  required 
in  order  to  escape  the  petty  annoy- 
ances with  which  they  are  now  forced 
to  contend  through  the  conflicting  and 
burdensome  motor  provisions  and  reg- 
ulations of  the  various  states. 

Secretary  of  the  Treasury  Mellon, 
appearing  before  the  House  ways  and 
means  committee  this  week,  advocated 
a  flat  federal  tax  of  $10  on  every  motor 
vehicle. 


Louisiana  to  Draft  Vehicle  Law 
Changes  This  Fall 

The  burden  of  drafting  Louisiana's 
new  motor  vehicle  law,  the  basis  of 
which  was  fixed  by  the  recent  constitu- 
tional convention,  as  outlined  in  last 
week's  issue,  will  fall  upon  the  State 
Legislature  which  will  convene  in  spe- 
cial session  Sept.  6.  While  the  consti- 
tution does  not  stipulate  what  the  re- 
strictions shall  be  as  to  gross  weight 
of  vehicle,  weight  per  inch,  width  of 
tire,  etc.,  it  is  understood  that  20.000 
lb.  for  gross  weight  and  500  lb.  per 
inch  width  of  tire  arc  contemplated. 


210 


ENGINEERING     N  E  W  S - R  E  C  O  R  D 


Vol.  37,  No.  5 


Crane  of  300  Tons  Weight  Set  in 
Place  by  Larger  Crane 

By  W.  Mack  Angas,  Lieut.  C.E.C. 
U.  S.  N.,  AND  E.  M.  Bredin 
Public  Works  Dept.,  U.  S.  N. 

A  traveling  hammerhead  crane  weigh- 
ing 300  tons  was  lifted  and  swung  over 
to  place  recently  by  the  350-ton  revolv- 
ing crane  on  the  r.tting-out  pier  of  the 
Philadelphia  Navy  Yard.  It  was  the 
heaviest  load  yet  handled  in  the  course 
of  actual  work  by  the  big  ci-ane. 

The  350-ton  crane,  described  in  Engi- 
neering  News-Record,  Jan.  22,  1920,  p. 
172,  is  located  600  ft.  from  the  shore 
end  of  the  new  1,000-ft.  fitting  out 
pier;  and  the  traveling  crane  which  was 
the  load  in  the  somewhat  spectacular 
lift  mentioned  is  intended  for  use  on 
the  part  of  the  pier  lying  between  the 
shore   and   the   big   crane.     Tracks   for 


3o0-ton  crane.  All  rigging  was  ar- 
ranged so  that  the  load  would  auto- 
matically equalize  itself  on  the  eight 
cables  that  supported  it  and  all  lifting 
tackle  was  tested  with  a  50  per  cent 
overload  before  being  used. 

The  transfer  of  the  traveling  crane 
from  the  outboard  to  the  inboard  tracks 
was  accomplished  in  3  hr. 

Hoover  Urges  Fall  Letting  of 
Highway  Contracts 

In  a  letter  to  the  Governors  of  vari- 
ous states,  dated  July  26,  Herbert 
Hoover,  Secretary  of  Commerce,  sug- 
gests that  greater  economy  and  more 
evenly  balanced  employment  would  re- 
sult from  fall  instead  of  spring  awards 
of  highway  construction  contracts.  The 
text  of  Secretary  Hoover's  communica- 
tion follows: 


BIG  NAVV  YARD  CRANE  SWINGING  TO    1'I.ACE  ASSISTANT  CllA.Ni:  o;    ^''O  TONS 


the  traveling  crane  have  been  laid,  how- 
ever, on  both  the  outboard  and  inboard 
parts  of  the  pier  and  arrangements 
provided  for  the  big  machine  to  lift  its 
"assistant"  round  from  one  part  of  the 
pier  to  the  other  when  necessary.  The 
traveling  crane  is  of  the  revolving 
hammerhead  pintle  type. 

It  was  necessary  to  erect  the  travel- 
ing crane  on  the  tracks  lying  out  be- 
yond the  big  crane  so  as  not  to  block 
the  railroad  approaches  to  that  ma- 
chine and  interfere  with  the  fitting  out 
of  the  hospital  ship  "Relief."  After 
completion  of  the  traveling  crane  by 
the  contractor  and  a  preliminary  test, 
the  upper  part  of  the  fixed  (i.e.,  non- 
rotating)  tower  was  strengthened  so 
that  the  entire  crane  could  be  safely 
suspended  from  the  four  upper  cor- 
ners of  the  tower.  Forged  steel  links 
were  connected  to  the  structure  at  these 
points  by  bridge  pins  and  to  them  were 
shacklcil  pendants  consisting  of  double 
21-in.  steel  cables  slung  from  the  equal- 
izer hook  on  the  two  main  hoists  of  the 


"In  making  a  systematic  study  as  to 
what  we  can  all  do  to  promote  employ- 
ment and  to  thus  assist  in  tiding  over 
the  very  severe  situation  that  we  are 
now  in,  this  department  has  had  its 
attention  called  to  the  bearing  of  the 
period  at  which  contracts  are  currently 
let  for  the  building  of  public  roads  upon 
this  problem.  In  order  that  there  should 
be  no  question  as  to  the  correctness  of 
the  conclusions  that  had  been  reached, 
I  summoned  a  committee  comprising 
representatives  of  the  great  engineer- 
ing societies  who  have  prepared  for  me 
the  enclosed  opinion. 

"The  conclusions  of  this  inquiry  are, 
in  a  word,  that  there  would  be  addi- 
tional economy  in  construction  if  the 
contracts  for  the  roads  were  let  in  the 
fall  instead  of  in  the  winter  and  spring; 
that  contracts  let  at  this  time  would 
enable  considerable  employment  over 
the  winter  in  the  manufacture  of  ma- 
terial and  equipment  and  in  the  placing 
of  material  ready  for  construction  early 
in   the   spring.     It   would   enable   con- 


tractors to  give  employment  to  some 
of  their  staffs  through  the  winter  in- 
stead of  imposing  it  at  a  higher  rate 
upon  the  short  summer  construction 
season.  It;  would  relieve  pressure  on 
labor  during  the  period  of  larger  de- 
mand for  agricultural  help  and  would, 
indeed,  expedite  the  completion  of  road 
building. 

"The  criticism  that  we  are  in  a  period 
of  falling  prices  and  possibly  of  rail- 
road rates,  and  that  contracts  let  this 
fall  might  be  at  higher  figures  than 
would  prove  necessary  later  in  the  sea- 
son may  be  answered  by  making  pro- 
visional contracts  so  that  any  such  dif- 
ference would  accrue  to  the  state.  This 
method  has  been  partially  adopted  in 
a  few  states  and  you  will,  of  course, 
understand  that  my  only  desire  is  to 
offer  a  suggestion  that  co-operative 
action  might  lead  to  some  reduction  of 
unemployment." 

Tentative   Valuations   Issued 

Additional  tentative  valuations  an- 
nounced by  the  Interstate  Commerce 
Commission  include  the  properties  of  j 
the  Toledo,  St.  Louis  &  Western  R.R., 
the  Westei-n  Pacific  Ry.,  and  the  Ann  1 
Arbor  R.R.  In  each  case,  as  in  the 
"supplemental  tentative  valuations."  the 
reports  include  a  single  sum  as  "final 
value"  and  a  separate  statement  of  ad- 
ditional cost  of  acquiring  carrier  lands 
due  to  condemnation   and   damages. 

The  final  value  of  the  properties 
owned  and  used  by  the  Toledo,  St.  Louis 
&  Western  R.R.  for  purposes  of  trans- 
portation is  given  as  $17,282,977;  cast 
of  reproduction  new,  $16,742,614,  and 
cost  of  reproduction  less  depreciation. 
$12,080,050.  Outstanding  capitalization 
as  of  valuation  date  was  $48,412.41' 
and  the  investment  account,  $39,339.2r.T 
Final  value  of  the  Western  Pacific 
Ry.  (properties  wholly  owned  anil  used 
for  transportation)  is  reported  as  $66.- 
061.208;  cost  of  reproduction  new.  $61,- 
577,074.  The  investment  account  up 
until  valuation  date  was  $156,318,136. 
Final  value  of  properties  wholly 
owned  and  used  for  purposes  of  trans- 
portation by  the  Ann  Arbor  R.R.  is 
given  as  $11,046,455.  Capitalization 
outstanding  as  of  date  of  valuation  was 
$17,271, .538. 

Tentative  valuations  have  also  bcc 
issued  on  the  following  properties  wi: 
final  values  of  properties  wholly  owm 
and  used  for  purposes  of  transport 
tion  as  indicated: 

Central    R.R.   of  Orepon *'?.?'?Jn 

Mrnoniin.  e  &  St.   Paul  Ry jJJO" 

Grand  Canyon   Ry J ■    ;2-°^J 

St.   .loaquin    &    Ea.stern    R.R '  "?-52J 

Hlar.  y  &  Southern  Ry .cAii 

Sun.set   Ry '-'.I'Sm: 

l.lllioniM  &  .\rabi:i    Mountain  Hv. .  Ii.""' 

ChlraKo.  Milwaukee  &  Gary  Ry. . 

Milst.ad    R.R 

Trinity  &  Brazos  Valloy  Ry 

Montana   Wcstein   Ry 

Willi-'   River  R.R 

Gulf.  Tox.-x.s  &  Western  Ry 

South   Mancli.st-r  R.R 

r.orl.i   Rv.  T.rtniiial  Co 

Mount    IToofi    K  U 

GId'on  *   Noith   Tsl.ind   R.R 

Garden  City  Western  Ry 

St     T.oul.-i-South    Western    Ry 

Sti'phenvllle.      North      &      South 

Texas  Ry 

Washinclon   &   Choctaw    Ry 

Sardl.i    &    Delta    R.R 

TImpson  &  Henderson  Ry 


■  :a.T' 

9.061.0 
186..^" 
392,2;  " 

1,667.771 
17t.lll>i 

1.122,»0« 

.107,081' 

108.600 

192.0s: 

23.831.83" 

2.160,000 
147.86.". 
116.000 
390.000 
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ommittee  Studies  Highway  Bills 

I  Washintitoyi,  C orrespondencc) 
Aftez-  a  general  discussion  of  the  two 
ighway  bills  by  the  full  committee  on 
ost  offices  and  post  roads,  it  was  de- 
ded  to  allow  a  few  days  for  the  in- 
ividual  members  of  the  committee  to 
;udy  the  two  measures.  It  was  de- 
ded  to  report  out  the  bill  which  al- 
!ady  has  passed  the  House  with  such 
nendments  as  may  be  agreed  upon, 
was  hoped  that  such  an  agreement 
ould  be  reached  early  in  August, 
mator  Townsend,  the  chairman  of  the 
imr.-.ittee,  declared  that  everything 
ould  be  done  to  expedite  the  considera- 
an  of  the  amended  bill  by  the  Senate, 
■gardless  of  the  fact  that  it  may  be 
ipossible  to  secure  the  appropriation 
hich  the  bill  would  authorize. 


Doty  Heads  Licensing  Board 

Paul  Doty,  of  St,  Paul,  has  been 
jcted  chairman  of  the  Minnesota 
ard  of  registration  for  architects, 
gineers  and  land  surveyors.  H.  T. 
)wns,  of  Minneapolis,  is  secretary- 
?asurer  and  N,  Y.  Taylor,  Litchfield, 
:e-chairman.  The  other  members  of 
e  board  are  F.  W.  McKellip.  Fair- 
ult;  F.  G.  Gorman,  Duluth;  A.  F. 
luger,  St.  Paul,  and  Dwight  E.  Wood- 
idge,  Duluth. 


Personal  Notes 


Arthur  E.  Morgan  has  re- 
Tied  as  chief  engineer  of  the  Miami 
nservancy  District,  effective  Sept.  1 
d  will  be  succeeded  by  Charles  H. 
nl,  who  is  at  present  assistant  chief 
?ineer.  Mr.  Morgan  will  divide  his 
le  between  his  engineering  practice 
th  the  Dayton  Morgan  Engineering 
.,  Dayton,  Ohio,  and  the  work  he  has 
dertaken,  as  president,  in  the  re- 
ranization  of  Antioch  College  at  Yel- 
.•  Springs,  Ohio. 

G.  A.  Van  D  u  s  E  n,  for  the  past 
0  years  with  the  Fargo  Engineering 
.,  Jackson,  Mich.,  as  structural  and 
draulic  engineer  on  design  and  re- 
rts  for  hydro-electric  developments, 
3  resigned  to  accept  a  similar  posi- 
n  with  the  Power  Construction  Co. 
ew  England  Power  Co.),  Worcester, 
iss. 

f.  A.  Grant,  formerly  chief  of  field 
■  rineering  on  the  construction  of  the 
Ison  dam,  Muscle  Shoals.  Ala.,  is 
'  .V  engaged  in  hydraulic  design  work 
'  the  reconstruction  of  works  in 
eblo.  Col. 

lEREMiAH  C.  Finch,  recently 
-istant  to  First  Deputy  Fred  W.  Sarr 
'  1  chief  of  the  bureau  of  plans  and 
'  "veys,  has  been  appointed  secretary 
'  the  New  York  State  Highway  Com- 
I  ssion. 

''.  P.  K  E  M  0  N,  construction  superin- 
'  ident  for  Terry  &  Tench  Co.,  Inc.,  has 
'n  transferred  to  Washington,  D.  C, 
'  the  work  of  unde-n'ri-'inor  the  Lin- 
<  n  Memorial. 


The  Wyckoff  Engineer- 
ing Corp.,  New  York  City,  has  been 
organized  by  M.  M.  Wyckoff",  formerly 
engineer,  construction  superintendent 
and  general  purchasing  agent  for  the 
T.  A.  Gillespie  Co.,  to  engage  in  the 
general  practice  of  engineering  and  con- 
tracting. 

Charles  N.  Monsarrat,  who 
resigned  about  two  months  ago  as  con- 
sulting engineer  to  the  Department  of 
Railways  and  Canals  of  the  Canadian 
Government  to  enter  private  engineer- 
ing practice  with  P.  L.  Pratley,  with 
offices  in  Montreal,  has  been  appointed 
consulting  engineer  of  bridges,  Can- 
adian National  Rys.  and  the  Grand 
Trunk  Pacific  Ry.  He  will  continue  his 
private  practice  and  devote  a  portion 
of  his  time  to  the  railway  consulting 
work. 

Norman  J.  Howard,  bacteriolo- 
gist in  charge  of  the  filtration  plant 
laboratories,  Toronto,  Ont.,  has  sailed 
for  England  and  Ireland  where  he  will 
visit  Birmingham,  Manchester  and 
other  cities  to  observe  what  progress 
has  been  made  in  the  activated  sludge 
method  of   sewage   disposal. 

0.  Miner  Leland,  for  many 
years  a  member  of  the  engineering 
faculty  of  Cornell  University,  is  now 
dean  of  the  engineering  department  of 
the  University  of  Minnesota. 

Mortimer  W.  Smith,  Jr., 
twice  engineer  of  Broad  Oaks,  W.  Va., 
now  a  part  of  the  city  of  Clarksburg, 
and  at  one  time  deputy  county  surveyor 
of  Harrison  County,  has  been  appointed 
assistant  city  engineer  of  Clarksburg, 

Cedric  a.  Martin  has  been  ap- 
pointed construction  engineer  for  the 
City  of  Puyallup,  Wash.,  on  contem- 
plated sewer  and  paving  work.  He 
served  several  years  on  construction 
and  valuation  for  the  Northern  Pacific 
Ry.,  on  railway  valuation  with  the  In- 
terstate Commerce  Commission,  as 
county  engineer  of  Franklin  County, 
Wash.,  and  as  surveyor  in  Idaho  for  the 
U.  S.  Forest  Service. 

Benjamin  Bean,  an  employee 
of  the  California  Highway  Commission 
for  seven  years  and  for  the  past  eight 
months  computor  with  the  Bureau  of 
Valuation  of  the  Interstate  Commerce 
Commission,  Kansas  City,  Mo.,  has 
been  appointed  field  engineer  with  the 
State  of  Missouri  on  project  No.  99, 
Clay  County,  on  federal-aid  highway 
construction. 

Charles  E.  Jones,  formerly 
superintendent  of  construction,  U.  S. 
Engineer  Department,  on  Lock  4,  Alle- 
gheny River,  has  been  transferred  as 
superintendent  of  construction  to  Lock 
6,  Monongahela  River. 

Murray  &  Flood  is  a  firm  re- 
cently organized,  with  offices  in  New 
York,  by  William  S.  Murray,  formerly 
chairman  of  the  Super-power  Survey 
and  Henry  Flood,  Jr.,  formerly  engi- 
neer-secretary of  the  Super-power  Sur- 
vey. 

Floyd  E.  Rickey  has  been  ap- 
pointed   checker    of    materials    at    the 


U.  S.  Public  Health  Service  Hospital, 
Whipple  Barracks,  Prescott,  Ariz.,  now 
under  construction. 

Dr.  Miller  R.  Hutchison, 
who  served  as  chief  engineer  and  per- 
sonal representative  to  Thomas  A.  Edi- 
son, has  been  elected  president  of  an 
organization  to  investigate  and  develop 
inventions,  with  offices  in  New  York 
City.  Among  those  associated  with  him 
are  Hudson  Maxim  and  Sir  Edgar  Rees 
Jones. 

Carl  R.  Gray',  president  of  the 
Union  Pacific  Co.,  has  been  elected 
presideat  of  the  Los  Angeles  and  Salt 
Lake  R.R. 


Obituary 


Dr.  W.  E.  Stone,  president  of 
Purdue  University,  Lafayette,  Ind., 
was  killed  in  a  fall  on  Mount  Eon, 
Alberta,  Canada,  July  27,  in  an  effort 
to  rescue  his  wife,  who  had  fallen  to  a 
narrow  ledge  on  the  face  of  a  deex 
crevice.  Dr.  and  Mi-s.  Stone  were  ex- 
perienced mountain  climbers  and  had 
left  Banff,  Alberta,  on  July  15  to  at- 
tempt the  ascent  of  Mount  Eon.  Dr. 
Stone  was  born  in  Chesterfield,  N.  H., 
in  1862,  and  received  the  degree  of 
B.S.  from  Massachusetts  Agricultural 
College,  1882;  B.S.,  Boston  University, 
1886;  Ph.D.,  Gottingen,  1888,  and 
LL.D.,  Michigan  State  Agricultural 
College,  1907.  He  was  assistant  chem- 
ist at  the  Massachusetts  State  Agricul- 
tural Experiment  Station  for  about  two 
years  and  later  became  chemist  of  the 
Tennessee  Agricultural  Experiment 
Station.  In  1889  he  joined  the  faculty 
of  Purdue  University  as  professor  of 
chemistry.  He  later  became  vice-presi- 
dent and  in  1900  president  of  the  uni- 
versity. He  was  a  member  of  the  In- 
diana State  Board  of  Education. 

Major  L.  A.  Fischer,  chief  of 
the  division  of  weights  and  measures, 
U.  S.  Bureau  of  Standards,  died  July 
20  in  Washington,  D.  C.  He  was  born 
in  Washington  in  1864  and  was  a  life- 
long resident  of  that  city.  He  was 
graduated  from  George  Washington 
University  with  the  degree  of  B.S.  in 
1864.  He  was  a  leader  of  the  movement 
to  promote  a  uniform  system  of  weights 
and  measures  in  the  United  States  and 
was  author  of  a  history  of  weights  and 
measures  (190.5).  In  1904  he  compiled 
the  laws  relating  to  weights  and  meas- 
ures in  the  United  States. 

W.  L.  Logan,  bridge  department, 
Illinois  Central  R.R.,  Council  Bluffs, 
Iowa,  was  accidentally  drowned  in  the 
Missouri  River  July  1,  1921,  according 
to  all  available  evidence.  He  was  a 
graduate  in  civil  engineering,  Purdue 
University,  1915,  and  had  been  in  the 
bridge  department  of  the  Illinois  Cen- 
tral for  the  past  six  years.  At  the  time 
of  his  death  le  was  supervising  the  con- 
struction c?  retards  in  the  Missouri 
River,  about  three  miles  north  of  Coun- 
cil Bluffs. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Building  Survey   Made  by  Pliila- 
delphia  Housing  Association 

New  York  and  Los  Angeles  are  two 
cities  of  over  500,000  population  that 
are  nearly  providing  for  the  normal  in- 
crease in  their  populations,  according 
to  a  sur\-ey  recently  made  by  the  Phila- 
delphia Housing  Association.  Examina- 
tion of  the  building  permits  issued  in 
principal  cities  of  the  United  States 
shows  that  during  the  first  six  months 
of  1921  New  York  provided  for  90  per 
cent  of  the  normal  yearly  increase  in 
population,  and  Los  Angeles  92  per  cent. 
Other  cities  provided  the  following  per- 
centages of  normal  yearly  increases: 
Cleveland,  40  per  cent;  Pittsburgh,  34 
per  cent;  Chicago  and  San  Francisco, 
32  per  cent;  Detroit,  27  per  cent,  and 
Philadelphia,  13  per  cent. 

Information  was  also  gathered  upon 
the  amount  of  construction  undertaken 
for  the  first  six  months  of  1921,  as  com- 
pared to  the  corresponding  period  of 
1920.  Boston  shows  a  gain  in  permits 
for  the  first  half  year  of  120  per  cent, 
Chicago,  107  per  cent,  St.  Louis  116  per 
cent,  Los  Angeles  92  per  cent,  San 
Francisco  70  per  cent,  and  Cleveland 
30  per  cent.  For  a  four  months'  period 
New  York  shows  an  increase  in  permits 
of  33  per  cent  and  a  gain  in  provisions 
for  families  of  182  per  cent.  In  Phila- 
delphia there  was  a  loss  of  41  per  cent 
in  permits  and  47  per  cent  in  families 
provided  for. 

New  Construction  Funds 

Of  the  large  cities  four  show  a  de- 
crease in  funds  going  into  new  con- 
struction in  1921  over  1920.  In  six 
cities  there  is  an  increase.  Pittsburgh 
reported  a  decline  of  32  per  cent  in 
funds  going  into  new  dwellings,  Balti- 
more 26  per  cent,  Detroit  25  per  cent, 
Philadelphia  64  per  cent.  A  gain  in 
funds  devoted  to  new  dwellings  in  the 
first  part  of  1921  over  the  same  pei-iod 
of  1920  was  31  per  cent  in  Boston,  39 
per  cent  in  Cleveland,  42  per  cent  in 
Los  Angeles,  111  per  cent  in  San  Fran- 
cisco, 143  per  cent  in  New  York,  and 
167  per  cent  in  St.  Louis. 

Increases  in  the  amount  of  money 
going  into  construction  of  all  kinds 
during  the  first  half  year  of  1921  over 
1920  were  reported  as  follows:  Los 
Angeles,  41  pei  cent;  Chicago,  4  per 
cent,  and  New  York,  10  per  cent.  Other 
cities  decreased  their  total  value  in 
buildings  of  all  kinds — factories,  ga- 
rages, theaters,  public  buildings,  etc. — 
decreases  being:  For  Baltimore,  9  per 
cent;  Pittsburgh,  17  per  cent;  San 
Francisco,  24  per  cent;  Boston,  32  per 
cent;  Cleveland,  34  per  cent;  St.  Louis, 
40  per  cent;  Detroit,  40  per  cent.;  Phila- 
delphia, 55  per  cent. 

Thus  the  housing  association  finds 
that  Philadelphia  is  at  the  bottom  of 
the  list  of  cities  of  over  500,000  popula- 
tion as  regards  housing. 


>iew  Labor  Body  Announced 

Believing  that  the  extremely  militant 
attitude  of  a  great  many  labor  leaders 
is  harmful  to  the  cause  of  labor,  that 
old-time  methods  must  be  discarded  as 
having  outlived  their  usefulness  and 
that  an  entire  new  system  of  handling 
disputes  between  wage  earners  and  em- 
ployees must  be  practiced,  several  of- 
ficers of  various  organizations  within 
the  American  Federation  of  Labor  have 
announced  the  formation  of  the  Loyal 
Labor  Legion  of  New  York  City.  F. 
P.  A.  Vacarelli,  former  vice-president 
of  the  International  Longshoremen's  As- 
sociation, is  the  head  of  the  new  organ- 
ization, which,  according  to  a  statement 
issued  by  Mr.  Vacarelli,  grew  out  of  a 
meeting  of  the  Loyal  Labor  Legion  last 
Friday  night  when  a  new  constitution 
embodying  the  latest  ideas  on  labor  was 
adopted.  It  is  said  that  90  per  cent  of 
the  organization's  membership  is  com- 
posed of  elected  officials  of  American 
Federation  of  Labor  trade  unions. 

Four  clauses  which  carry  distinctly 
new  notes  in  the  attitude  of  labor 
toward  capital  and  the  public  provide 
that  the  Loyal  Labor  Legion  recognizes: 
(1)  The  right  of  men  and  women  to 
work  regardless  of  membership  or  non- 
membership  in  trade  unions;  (2)  the 
rights  of  the  general  public  as  a  party 
at  interest  in  labor  controversies;  (3) 
the  necessity  for  laws  establishing 
courts  of  arbitration  with  powers  to 
enforce  obedience  to  their  decisions; 
(4)  the  settling  of  diifcvences  between 
employers  and  wage  earners  without  in- 
tervention by  persons  not  personally  af- 
fected by  the  matter  in  controversy. 

In  his  statement  Mr.  Vacarelli  asserts 
that  a  great  deal  of  the  present  unem- 
ployment may  be  laid  "to  the  unwise 
leadership  of  men  who  ran  amuck  and 
called  hundreds  of  strikes  immediately 
following  the  war.  When  the  greatest 
need  was  increased  production,  reckless 
labor  leaders  encouraged  their  follow- 
ers to  make  impossible  demands  com- 
pelling hundreds  of  plants  to  close." 

"Organized  labor,"  continues  the 
statement,  "needs  a  new  birth.  The 
doctrine  of  peace  and  prosperity  must 
displace  that  of  rule  or  ruin.  New 
membership  and  new  vision  must  enter 
the  A.  F.  of  L.  from  top  to  bottom  and 
p.inciples  and  methods  accepted  that 
will  bring  peaceful  agreements  and  rea- 
sonable bases  rather  than  destructive 
warfare  for  unobtainable  demands." 


Pennsylvania  Highway  Work 

So  far  during  1921  the  Pennsylvania 
State  Highway  Department  has  com- 
pleted the  construction  of  281  miles  of 
durable  roadway  into  which  concrete 
enters  in  some  form.  The  maintenance 
forces  of  the  department  during  1921 
have  entirely  resurfaced  104  miles  of 
waterbound  macadam  and  have  put 
down  207  miles  of  unbound  macadam. 


Contracts  l^t  During  July 
Total  .$106,011,049 

Miscellaneous   Building   and   Street  and 
Road  Work  7.5  Per  Cent  of  Total- 
Public  Works  Building  Active 

The  total  value  of  contracts  let  dur- 
ing July  as  reported  in  Engineering 
News-Reco)-d  was  $106,011,049,  or  close 
to  80  per  cent  of  the  total  amount  of 
money  involved  in  contracts  let  during 
the  corresponding  period  of  1920.  Mis- 
cellaneous building  construction  leads 
for  July  with  street  and  road  work  a 
close  second,  the  total  value  of  these 
two  types  of  construction  being  in  the 
neighborhood  of  $79,000,000  or  75  per 
cent  of  the  total  for  the  month.  Engi- 
neering News-Record  does  not  report 
on  contracts  let  for  residential  building  • 

Both  miscellaneous  building  and 
street  and  road  work  were  consider- 
ably more  active  during  July  of  1921 
than  during  July  of  1920.  Other  clas- 
sifications of  con.struction  also  exceeded 
last  year,  the  only  wide  disparity  be- 
tween  1921  and   1920  in  favor  of  the 

VALVE  OF  CONTR.\CTS  LET  DURING  3Wi 
OF   1920  AND   1921 

.luly,  1920  July.  1921 

Waterworks $3,793,237  SS.IOS.M'  ( 

■Sowers 3,162.632  3,985,99    ' 

Kridges 3,657.615  5.053.5JI  : 

Streets— roads 29.?52.756  33.942,89   > 

Excavation 1,941,897  609,23  < 

Industrial 30,968,900  6,78l,Jt'  l( 

Buildings 38,947.190  45,452,15   1 

Federal  Government 4,431,976  3,382.96' I 

.Miscellaneous 13.028,267  3.696,95   1 

Tot:il $129,284,470  $106,011,04  f 

latter   being   in    industrial   work.     Th 
industrial    contracts    let    during    Julj 
1920,  totaled  approximately  $31,000,00(  ' 
whereas   during  July,   1921,   they  wer  i 
little  in  excess  of  $6,500,000. 

Though  the  total  value  of  contract 
let  during  July  of  this  year  is  als 
about  80  per  cent  of  that  of  July,  192( 
when  actual  dollars  are  compared,  th 
two  figures  are  found  to  correspon 
almost  exactly  when  the  decrease  i 
the  cost  of  construction  during  the  pas 
year  is  taken  into  account.  Engineei 
ing  Neu-s-Record's  construction  co; 
inde.x  figure  published  in  the  issue  ( 
July  21,  p,  127,  shows  this  reductic 
to  be  in  the  neighborhood  of  18  p< 
cent.  Applying  this  differential  tV 
respective  figures  representing  the  tot 
contract  value  for  the  two  years  are 

1920.  $129,284,470;  and  1921,  $12f 
727,702. 

Again,  taking  the  construction  co 
index  number  into  account,  it  is  fou' 
that  the  value  of  a  construction  doll 
during  1920  was  42c.,  whereas  for  Jul 

1921,  it  is  51c.  Reducing  these  tv 
figures  to  a  1913  base,  the  figures  re 
resenting  the  total  contract  values  h 
tome,  approximately:  1920,  $54,00( 
000;  1921,  $53,000,000. 

The  total   value  of  contracts  let  f 
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the  first  seven  months  of  1921  is  there- 
fore approximately  $685,000,000.  This 
figure  compares  with  $1,097,970,327  for 
the  first  seven  months  of  1920.  Apply- 
ing the  18  per  cent  difference  in  con- 
struction costs  for  the  two  years  the 
1921  figure  is  raised  to  more  than  $800,- 
000,000  for  the  first  seven  months,  when 
compared  to  1920. 


Ohio  Lets  Highway  Work  Worth 
$1,847,907 

During  the  past  week  the  Ohio  State 
Highway  Department  let  road  con- 
tract worth  $1,847,907.  Of  this  amount 
$1,775,008  is  for  the  construction  of 
highways  of  various  types  and  the  re- 
mainder is  for  the  construction  of 
bridges.  The  total  mileage  involved  in 
the  thirty  contracts  which  were  awarded 
for  highway  construction  is  in  excess 
of  61  miles,  divided  among  the  follow- 
ing types:  Brick,  16  miles,  bituminous 
macadam,  16  miles;  concrete,  9  miles; 
waterbound  macadam,  10  miles.  The 
mileage  involved  in  contracts  for  only 
grading  and  installation  of  drainage 
structures  was  in  excess  of  13  miles. 


Gompers  Urges  Plan  to  Decrease 
Seasonal  Employment 

Samuel  Gompers,  president  of  the 
American  Federation  of  Labor,  recently 
urged  upon  President  Harding  the  ad- 
visability of  the  government  taking  into 
consideration  all  the  conditions  of  the 
labor  market  before  initiating  any  pub- 
lic construction.  Mr.  Gompers  asserted 
that  much  inconvenience  and  actual  loss 
could  be  avoided  if  construction  of  pub- 
lic works  were  undertaken  at  times 
when  private  construction  did  not  fur- 
nish sufficient  employment  for  wage- 
earning  classes.  The  suggestion,  he 
said,  was  particularly  applicable  to  the 
seasonal  occupations. 


June  Employment  Conditions 

Fewer  engineers  by  304  made  appli- 
cation of  the  American  Association  of 
Engineers  for  positions  in  .June  than 
in  May,  although  the  number  was  still 
nearly  twice  as  many  as  in  1920.  Com- 
parative statistics  follow: 


M; 


i.v,192l      Juni-.1921       June. 1926 
2.264  1.960  1.062 


The  average  monthly  salary  for  posi- 
tions filled  in  June  was  $185,  $5  more 
than  in  May.  Nine  positions  paying 
more  than  $5,000  per  year  were   filled. 


West  Coast  Lumber  Production 

In  the  week  ending  July  23.  i05  mills 
in  western  Oregon  and  western  Wash- 
ington reported  a  lumber  production  of 
50,584,143  ft.  b.m.,  which  is  34  per  cent 
below  normal  production.  New  busi- 
ness totaled  in  excess  of  43,000,000  ft. 
b.m.  and  shipments  approximately  49,- 
000,000  ft.  b.m.  The  local  business 
totaled  3,623,267  ft.  b.m. 


Southern  Pine  Production  73 
Per  Cent  of  Normal 

Southern  pine  production,  according 
to  a  report  made  to  the  Southern  Pine 
Association  by  139  mills  was  73  per 
cent  of  normal  production  for  the  week 
ended  July  22.  The  total  production  of 
these  mills  was  almost  69,000,000  ft. 
b.m.,  or  an  average  of  494,000  ft.  b.m. 
per    mill.      The    normal    production    of 


Labor  Rates  and  Conditions  Throughout  the  Country 


Actual  changes  in  schedule  are  re- 
ported by  three  of  the  nineteen  cities 
which  keep  us  informed  monthly  as  to 
labor  rates  and  conditions.  In  Birming- 
ham carpenters  now  receive  75c.  per 
hour,  as  against  the  former  rate  of 
87Jc.,  while  common  labor  is  paid  as 
low  as  15c.  an  hour.  Hod-carriers, 
formerly  receiving  25  to  40c.,  are  now 
paid  the  lower  rate.  Certain  adjust- 
ments have  been  made  in  New  Orleans; 
as  a  result  of  arbitration  the  rate  for 
:arpenters  is  now  88c.,  as  against  $1. 
The  hoisting  engineers  waived  arbitra- 
tion and  by  negotiation  have  accepted 
a   10    per   cent   reduction,    to   90c.   per 


hour.  By  a  voluntary  offer  by  the  pile- 
drivers  80c.  is  now  paid  for  that  class 
of  labor,  as  against  $1.  Common  labor 
is  receiving  30c.  and  less,  as  against 
the  former  rate  of  50c.  In  Los  Angeles 
common  labor  is  paid  $4.50  per  day, 
whereas  the  former  rate  was  75c.  per 
hour.  Despite  this  reduction  there  is  a 
large  surplus  of  common  labor.  In  the 
case  of  the  skilled  crafts,  work  is  fairly 
plentiful,  with  residence  building  par- 
ticularly brisk.  There  is  a  good  demand 
for  pile-drivers,  but  hoisting  engineers 
find  difficulty  in  obtaining  employment 
in  their  trade. 

Detroit   reports   no    change    in    labor 


rates,  although  on  some  jobs  men  are 
accepting  less  than  the  established  scale. 
Few  new  construction  jobs  are  going 
forward,  and  the  volume  in  prospect 
appears  to  be  decreasing.  All  classes 
of  labor  are  plentiful.  Minneapolis  re- 
ports labor  plentiful,  as  elsewhere,  with 
noticeable  unemployment  continuing  in 
the  building  trades.  The  schedule  is 
the  same  as  last  month,  and  the  brick- 
layers' union  has  notified  the  city  build- 
ing inspector  that  effective  July  15  it 
will  reeognize  the  current  rate  of  $1  per 
hour.  This  rate  was  announced  by 
the  employers'  association  and  made 
effective  May  1. 


S  means  scarce;   E,  enough,    P,  plentiful — Higher  rates  indicated  by  +,  decreases  by- 
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Cities 
Atlanta 

Brick- 
layers 
20.90? 

Car- 
penters 
30.70? 

.80? 

.75? 

.90P 

LOOP 

1.25 

1.25? 

LOOP 

LOO 

.80? 
LOO 

LOOP 
.80? 

.65? 
—  .88? 

1.121 

LOOP 
L2SP 

1.125P 

80? 

Hoisting 
Engineers 
31.00? 

.87JP 

.90? 

.70E 

i.25P 
lOOE 
1.00 

.80@).90P 
1.00 

LOOP 
.80? 

rtOP 
—  .90? 

1.25 

LOOP 
L2SP 

L12}P 

SOP 

Hod 
Carriers 
30.30P 
.54P 
.25 
.60? 

.85? 

'.S'i? 
.60E 
.7S@.81i 

.50®.  60? 
.80 

1.121? 
.65? 

40P 
.40P 

.871 

.80? 
.85? 

LOOP 
70? 

Pile 
Drivers 

30:74P 

'.OOP 

LOOE 

1.10? 
l.OOE 
1.00 

LOOP 
1.071 

LOOP 

.50? 
-   80? 

1.121 

'  i.25P 

lUJP 
LOOP 

Iron 
Workers 

3100P 

LOOP 

LOOP 

.VOP 

L25P 

125 

1.25? 

LOOE 

LOO 

.60(«  ,80? 
107> 

1   OOP 

.NOP 

.65? 
LOOP 

1121 

1  OOP 
125? 

1    121? 

.871? 

Common 
Labor 

?20(S25P 
.35P 

1.25P 

LOOP 

.15®   25 
.55? 

90P 

1.25? 

1.25 

.35(3. 40 
1.00 

Cleveland 

Dallas 

1.25? 

LOOP 

.871? 
.50@75P 
.371@50? 

Denver 

1.37i 

Detroit 

LOOP 

.50? 

Kansas  City 

Los  Angeles 

1 .07'j 

L25P 

LOOP 

.70 

-.56}? 
.50? 

Montreal 

Vew  Orleans 

90? 

LOOP 

.30P 
.30? 

Vew  fork 

Pittsburgh 

It.  Louis 

1.25 

L12iP 

1.25? 

.75®.  80 

Open 
.67i? 

1.25? 

81iP 

>»»ttle 

LOOP 

SOP 
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these  r.:ills  is  93,837,24S  ft.  b.m.,  or  an 
average  per  mill  of  675,000  ft.  b.m.  The 
orders  on  hand  at  the  beginning  ot  the 
week  ended  July  22  amounted  to  196,- 
000,000  ft.  b.m.,  and  the  orders  received 
during  the  week  were  67,000,000  ft. 
b.m..  or  a  total  of  263,000,000  ft. 
b.m.  The  shipments  during  the  week 
amounted  to  a  little  more  than  69,000,- 
000  ft.  b.m.,  or  2,000,000  ft.  b.m.  more 
than  the  orders  i-eceived  during  the 
week. 


Committee  on  Waste  Elimination 
Reports  on  Metal  Trades 

About  Jl, 000,000,000  is  the  annual 
waste  in  the  metal  trades  industry  at- 
tributable to  idle  men  and  machinery, 
according  to  the  report  of  the  Commit- 
tee on  Elimination  of  Waste  in  Industry 
of  the  Engineering  Council.  This  loss 
is  for  labor  only  and  takes  no  account 
of  the  value  of  material  produced  were 
productivity  increased. 

Instability  of  labor  and  incompetent 
management,  says  the  report,  are  the 
"hief  factors  contributing  to  the  1  ss. 
The  average  waste  due  to  avoidable 
labor  turnover  is  estimated  at  $100,000,- 
00  annually.  The  report  urges  that 
modern  employment  methods,  with  par- 
ticular attention  paid  to  why  men  quit 
work,   be  studied. 

The  report  is  part  of  the  general  re- 
port made  by  the  committee  in  its 
national  survey  of  industrial  waste, 
directed  by  L.  W.  Wallace,  of  Wash- 
ington. The  metal  trades  investigation 
was    in   charge    of   Fred.    J.    Miller,    of 


Engineering      News-Record      Con- 
struction   Cost   Index    Number 

(See  Issue  of  July  21,  p.  127) 

\ne.    1.    19?1    193.47 

.liilv     1,    1921    203.82 

.AiiC    1.    1920    2.51.40 

19 1:!      100.00 


New  York,  former  president  of  the 
American  Society  of  Mechanical  En- 
gineers, and  by  William  B.  Ferguson, 
of  Philadelphia. 


Building  Material  Prices 
in  Britain 

(London  Correspondence) 
There  has  been  a  considerable  de- 
crease in  the  selling  price  of  a  number 
of  building  materials  from  the  peak 
reached  during  the  spring  of  1920, 
though  some  materials  were  higher  in 
May  of  this  year  than  during  the  gen- 
eral high  point  reached  last  year,  such 
materials  including  cement  and  brick. 
T'.s  following  table  indicates  the  com- 
parative prices  of  several  materials: 
The  prices  herein  quoted  have  been 


Conditions  in  the  Brick  Industry 

Over-competition  prevails  quite  gen- 
erally in  the  brick  industry  according 
to  the  monthly  digest  issued  by  the 
common  Brick  Manufacturers'  Associ- 
ation of  America.  The  composite  price 
as  revealed  by  reports  of  nearly  100 
manufacturers  representing  every  im- 
portant brick  producing  center  was 
;?14.49  on  July  1  as  against  *15.14  on 
June  1.  The  composite  price  means  lit- 
tle except  that  it  indicates  the  general 
trend.  Brick  is  selling  from  $9  per 
thousand  in  the  Southeastern  States  and 
in  Texas  to  .S2-")  per  thousand.  The  low 
price  is  not  general  even  in  those  sec- 
tions, but  is  the  extreme  result  of  com- 
petition which  the  digest  characterizes 
as  "thoughtless  and  unbusinesslike." 
The  number  of  brick  plants  closed  is 
about  the  same  as  was  reported  durinjr 
June.  There  is  plenty  of  material, 
quotes  the  digest,  and  labor  is  plentiful 
and  fairly  efficient. 

"Practically  all  the  plants  closed," 
says  the  digest,  "are  railroad  yards 
dependent  upon  rail  for  shipment  to 
market  and  the  prohibitive  freight  rates 
eliminate  them.     More  brick  than  evei 


Commodity  July,  1914  Feb.,  1920  .May.  1921 

.<and.  per  cubic  v:ird $0  98  $5  70  $5  54 

Br  ck.  per  thou  aid 8.22  15    19  18  t,7 

Portland  cei-ient.  per  ton 8.94  18  91  2124 

Thames  b.illat,  per  cub.cyr.rd 1.40  4.74  4  20 

Rawl.n^eedoil,  perg:.llon 0.52  2.51  0  74 

Red  lead,  per  ton 138.48  338.94  208  32 

made  on  the  basis  of  a  normal  ex-  before  is  being  delivered  from  plant  to 
change,  the  real  quotations  being  given,  job  by  truck.  The  railroads  will  per- 
in  pounds  sterling,  shillings  and  pence,     manently  lose  much  of  this  tonnage." 


Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  Market 


Railway  Material  —  This  montl.  we 
quote  light  rails  at  $45  per  ton  for  all 
weights.  Ties  are  down  5  to  10c.  each 
in  St.  Louis.  Standard  spikes  can  be 
bought  at  $3  per  100  lb.,  Pittsburgh 
mill,  and  are  down  also  in  St.  Louis. 

Pipe — The  July  7  basing  card  for 
wrought  pipe  shows  the  steel  discounts 
2  per  cent  greater  than  last  month,  while 
the  discounts  on  wrought-iron  pipe  ai'e 
6  per  cent  higher.  Discounts  in  New 
York  warehouse  are  6  per  cent  higher 
on  1@3  in.  butt-welded  steel  pipe,  and 
2  per  cent  higher  on  3i(a6  in.  lap- 
welded.  There  are  several  adjustments 
in  cast-iron  quotations.  St.  Louis  re- 
ports a  heavy  increase  on  clay  drain 
tile,  and  submits  no  explanation  at  this 
time.  Sewer  pipe  has  advanced  in  St. 
Louis,  but  is  down  in  Los  Angeles,  Cin- 
cinnati and  Atlanta.  Contracts  let  for 
cast-iron  pipe  in  July,  according  to  the 
Construction  News  section  of  En- 
gineering  Neies-Rccord,  amounted  to 
$1,168,000. 

Paving  Material  —  Road  oils  have 
("-■clined  about  Ic.  per  gal.  in  New  York; 
with  asphalt  in  packages  $4  lower  than 
list  month  and  in  bulk  $1  lower  per  ton. 
Asphalt  is  down  also  in  Minneapolis, 
Atlanta  and  Cincinnati.  Cincinnati  re- 
ports that  granite  blocks  now  cost  $4. .'50 


per  sq.yd.,  as  against  $4.25  last  month. 
The  demand  for  curbing  in  the  New 
York  district  is  greater  than  present 
production  capacity,  with  the  result  that 
bluestone  has  advanced  10  per  cent 
over  last  month's  quotations.  Wood- 
block paving  is  down  in  New  Orleans 
up  in  St.  Louis. 

Sand,  Gravel  and  Crushed  Stone — 
Gravel  is  25c.  per  cu.yd.  cheaper  in  New 
York  than  a  month  ago.  Reductions 
are  reported  also  in  Cincinnati  and  St. 
Louis. 

Lime  —  Hydrated  finishing  down  in 
New  York,  St.  Louis,  Boston,  Montreal 
and  New  Orleans,  hydrated  common 
down  in  Boston  and  Atlanta  and  ad- 
vanced 50c.  per  ton  in  New  Orleans. 
Lump  finishing  20c.  higher  in  Minneap- 
olis and  40c.  in  Atlanta  (180  Ib.bbl.). 
Comm(m  lump  down  in  Cincinnati.  Min- 
neapolis and  New  Orleans  report  ris2. 

Cement — The  situation  in  New  York 
remains  as  reported  last  week,  with  the 
price  $2.G0  to  $2.70  net,  delivered,  while 
the  price  at  the  mill  supplying  New 
York  is  $2.10,  and  $2.80  alongside  dock, 
including  four  bags  at  10c.  each.  Do\vn 
in  St.  Louis,  New  Orleans  and  Los 
Angeles.  Rosendale  cement  reported 
lower  in  Boston. 

Common    Brick    and    Hollow    Tile^ 


Common  brick  down  in  Boston  and 
Atlanta,  and  slightly  firmer  in  Cincin- 
nati. Hollow  tile  slightly  lower  in 
Boston,  Cincinnati  and  Atlanta,  while 
a  slight  advance  is  reported  in  New 
Orleans. 

Roofing  Materials — Market  continueo 
steady  on  roofing  materials. 

Structural  Material  —  Reduction  in 
steel  continues  with  present  mill  base 
for  structural  shapes  $1.85.  Ware- 
houses are  reflecting  the  decrease,  the 
New  York  base  price  being  $2.88  de- 
livered; for  St.  Louis  $3.12i,  for  San 
Francisco  $4.15.  Rivets  are  now  $2.66 
Pittsburgh  mill,  and  $4.40  New  York, 
delivered. 

Steel  Sheetpiling — Current  price  |2 
Francisco  and  New  York. 

White  and  Red  Lead — First  change 
since  March  occurred  last  week  when 
price  was  reduced   3c.  per  lb. 

Lumber — Decrease  of  $1  to  $3  in  St 
Louis.  Sharp  decline  in  New  Orleans, 
Cincinnati  and  Montreal. 

Steel  Sheetpiling — Current  price  $2 
per  100  lb.,  Pittsburgh. 

Wire  Rope — Fairly  general  decrease 
of  5  per  cent. 

Manila    Rope — Tendency   downward. 

Wood  Piles — Larger  sizes  ?2  to  $4, 
cheaper.  New  York. 
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Price  ridva ::ces  si   ce  la 
IG  IRON — Quotations  compiled  by  The  Matthew  Addy  Co.: 

Current 
INCINNATI 

No.  2 Southern  (-ilinon  2.25  (d   2.75) S.'4.  30 

Northern  Basic 19.00 

Southern  Ohio  No.  2  (siUccn  1.75  (gi  2.25) 2S.5J 

JEW  YORK,  tidewater  delivery 
Southern  N'o.  2  (silicon  2.25  f«  2.75) 30.2(i 

IIP  M  INGHAM 
No.  2  Foundry  (,-ilicon  2.25  (5:  2.75) ■. .  .      20.00 

'HII.ADELPHIA 

Eastern  Pa..  No.  2X,  (2.25(S  2.75  sil.) SS.M 

Virginia  No.  2  (silicon  2.25  (a.  2.75) 29.71,* 

Basic i'/.5«t 

Grey  Forge 2l.r,0 

IHICAGO 

No.  2  Foundry  Local  (.silicon  1.75  @  2.25) 20.00 

No.  2  Foundry  Southern  (silicon  2.25®  2.75)....     26.  OU 

•ITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley  (silicon  1.75®  2.25) 23.00 

Basic 20.50 

Bessemer 22. SO 

♦F.o.b.  furnace,    t  Delivered 


indicated  by  heavy  type;  declines  by  italics 


$45.60 
42.80 
46.80 


46.00(Bi48  25* 
45  00* 
44.50t 
43  50* 


45,65 
44  40 
44   90 


RAILWAY  SUPPLIES 


FEEL  RAILS — The  following  quotations  are  per  ton  f.ob.  Pittsburgh  and 
hicago  for  carload  or  larger  lots-  For  less  than  carload  lots  5c.,  per  100  lb  is 
larged  extra: 


andard  be 
andard  openhearth  ra 
ght  rails,  8  to  10  lb  . 
ght  rails.  12  to  14  lb 
ght  i.ii!,..  25  t(.  45  1b. 

■  Per  100  lb. 


One 

Current  Year  .*\go     Birmingham       Chicago 

$45.00  $45  OOrt  60  00     S45  00 

47.00  47.00(<i62  0O  $47.50           47.00 

45.00  50. 00("  55,00      2-45(n3.00* 

45  00  50.00(<i55  00  2  20*  2. 41(4.2, 95* 

40.00  50.00@55.00  2  20*  2.32(812.85* 


VILWAY  TIES — For  fair-sized  order?,  the  following  piices  per  tie  hold: 


by  8;  Ft, 

$1    85(n$i    40 

1.25(5     I    30 


licago.    White    Oak 

lirago.  Hardwood  and  Red  Oak 

licago.    .  .Empty  Cell  CreOJ^otirg  (add*I) 

n  Francisco Gieen  Douglas  Fir 

n  Francisco,  Empty  Cell  Creosoted.  Dougla 


•r  ties  on  standard  "railr(a<l  administration"  speci6catii 

White  Oak  .{ed  Oak 

adej....'. $7  25  $l.or, 

ade  2 1.15  100 

ade  1 1.10  .U5 


7  In    X  9  Id 

by  .s  Ft.  6  In. 
$1    45('i$l   50 
I    40(n     I    45 
50 


,  f  ,o.b.  cars,  St.  Louis: 
Pine  and 
ap  Cypress 


TRACK  SUPPLIES— The  following  prices  are  base  per  100  lb.  f.o.b.     Pitti^ 
r(th  for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named: 

Pittsburgh .'^an     Bir- 

OneYear  Fran-  iiii:ig 

Current  Ago      Chicago  St.  Louis  ci^co    ham 

indard  spikes,  ft-\n . 

and  larger $3.00 

ack  bolts 4  00 

indard  section  angle 

bars 2  7S 


3.00(f.4  CO     2  75       3  25       4  50     3  25 


WROUGHT  PIPE— The  following  di-count"  are  to  jobbers  for 
the  Pittsburgh  baling  card  of  July  7,  1921 : 


BUTT  WELD 

nches 

Steel 
Black 

Galv.                          Inches 

Iron 
Black 

Galv 

«3 

..     6U 

52                           i  to  1) 
LAP  WELD 

39', 

24! 

SC 

H                        15 

ix                        2 

H                        2ito6 

37                        7  to  12 

...  m 
. .   nt 

..      .J7 
. . .      S5\ 

32 

to6 

J>I2 

and  14. . . 

..    «oi 
. .    /;?! 

.       45 

20\ 
2ii 
22\ 

BUTT  WELD.  EXTRA  STRONG,  PLAIN  ENDS 
... .    fl?s  r,i  I  to  U..        ,      .wj 


LAP  WELD,  EXTRA  STRONG.  PLAIN  ENDS 


2 S4§ 

25  to  4 -581 

4,' to  6 575 

7  to  8   SS\ 

9  to  12 i!i'. 


2'.  to  4. 
4J  to  6. 
7  to  8 
9  to  12 


Z6S 
25J 


STEEL — From  warehouses  at  the  places  named  the  following  discounts  hold 
for  steel  pipe: 

. Black    . 

New  York  Chicago  St.  Louis 

I  to  3  m.  butt  welded «0%  625%  52\% 

35  to  6  in.  lap  welded 51%  485%  4.SS% 

New  York  Chir;igo  St.  Louis 

I  to  3  in,  butt  welded 46%  50%  38 '.% 

35  to  6  in.  lap  welded .'i7%  46%  5ii% 

Malleable  fittings.  Class  B  and    C,  from    New  York  .stock    sell    at  nf    list 
prices     Cast  iron,  .standard  sizes,  20—  5%  off 


CAST-IRON  PIPE- 


-The  followin 

-New  York - 
On 


;  prices  per 


rload  lots 


San  Fran- 
Current   Year  ,\go   Birmingham  Chicago    St.  Louis      cisco 

4  in ?53.30      $79,30         «S8,00       i.;i.lU        «<9.70     %T.l  00 

bin.andover 48,30        76.30  Sl.OO  4,S',;(?  46  70       70.00 

Ga.;  pipe  and  Class  "A,"  $3  per  ton  extra;    !6-ft.  lengths,  $1  per  ton. 


CLAY  DRAIN  TILE— The  following  prices  are  per  lOOOIin.ft.: 


Siae,  In.  Current 

3     $50  00 

4      60  00 

5     90.00 

b     115  00 

a     185  00 


Year  .\go 
$42  50 
60  00 
85.00 
no  00 
175  00 


-it,  Louis 
$85  00 
85  00 
140  00 
140  00 
100  00 


(^hicago 
$50  00 
60  00 
80,00 
100.00 
150,00 


$90  00 
115  00 
150  00 
250  00 


Dallas 
$55  00 
65  00 
84  00 
I  10  00 
181.00 


SEWER  PIPE— The  following  prices  are  i 


New  York  Pitts- 
Delivered   burgh 


iits  per  foot  for  carload  lots: 


3 $0,/7 


i.es 

S.Oi 
S.1,2 


.594 

792 

1.10 


Louis    Chicago 

.125  $0  135 

.125  135 

175  2025 

175  2025 

250  315 

350  4725 

450  6075 

780  81 

1  09        I  125 

I    15        I  35 

I  80 

187       2  025 

J  30       3  75 

3  80       4  75 

4  60       5  50 
5.00       (>  00 


San 
Fran- 
cisco Dallas 

$0.13        

1625  $0  18 

195  .165 

.2275  25 

325  35 

455        

585  80 

975       

I   365       

2^34  2  41)' 

3  25  .... 

3  90         


12 


24 


36 


De 

Seattle 

Los  Angeles 

New  Orleans 

Cincinnati 

Atlanta 

Montreal,  flelitered.. 

Detroit 

Baltimore 

Baltimore,  delivered. 
•4-in.,  6-in.,  9-in., 


.108 
.171 

.247* 


.275 

.een 

.SiS 


il .  .V5  $4 .  9« 

2  55  5.66 

1  95         

2.59         

1.65         

1.765       

2.7iO  4.(;j 

1.50S5     

4  50  6  50 

2.34  5  8425 

2.00  

2  84  


ROAD  AND  PAVING  MATERIALS 


!  8,000  gal.  minimu 


New  York,  45%  asphalt (at  termmal)  .  .  . 

New  York,  65%  asphalt     (at  terminal) . . . 

New  York,  binder (at  terminal) .. . 

New  York,  (lux (at  termmal) . , . 

New  Y  rk    liriuid  asphalt (attcrminal) . . . 

St.  Loui.,  40-60%  asphalt  (/.oi>.)  Tulsa,  Okla. 

Chicago,  40- 50'-;  asphalt 

Chicago,  60-70'-;,  asphalt 

Dallas.  40-50';  a-phnit 

Dallas.  60-70';,  asphalt 

Dallas,  75-90',;,  asphalt 

San  Franci.sco.  bmder.  per  ton 

»  Freight  $21.75  per  too  to  Whiting.  Ind. 


Current 
tO.OSi 


:  Year  Ago 
$0  13 
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ASPHALT— Price  per  ton  in  packsgo  (350-lb.  bbl,.  or  425-!b  drums,  and  in 

bulk  in  carload  lots: 

Package  Bulk 

New  York  (Bayonne,  N.  J.) tSi.OO       tlo.OO 

Boston N"  quotationt 

Chicago 28  50         21.00 

San  rtancisco. /.o.fc.  r</in«rs,  Oleum.  Cal 21   50*       15  00* 

Dalla-s 35  00         27  00 

Seattle 27  30 

Denver. 50(0,70 

Minneapoli'* SO  50 

St.  I.oui- sold  <.ut  for  1921 

Baltimore 400O  .. 

I.cs  Angeles,  atfaelory 22   50  15  00 

Montreal 28  00         2 1   00 

Atlanta SI  no 

Detroit  (petroleum  asphalt) 24  50         20  00 

CincinnaU iT  tO         2>  10 

Maurer.  N.  J.  (asphalt) 27@38 

Maurer.  N.  J,  (asphah  cement) 29(8  36     25®  31 

♦Freight  to  San  Francisco,  80c.  per  ton. 

NdTK — Harrek  or  drums  are  optional  in  most  cities.     Abtiut  6  bbls.  to  the 
ton.  and  from  4  to  5  drums.     Rebates  of  about  $1  per  bbl.,  no  rebate  for  drums. 


PAVING  STONE- 

NewYork 

Chicago 

San  Frnncl?co 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal 

New  Orleans 

Cincinnati 

St.  Louis 

Kansas  City 


.  5-m. granite,  28f<'.29blockspersq  yd.  $130.00perM 

j  .\bom  4.v8x4  dres.M-d 3  35  s,,  yd. 

•■■       \  About  4x8x4  common 3  00  s<j  yd. 

Basalt  block  4s7i8 65.00  per  M 

5-ln.  grai-.itf 4  20  sq  yd. 

Gramte 2  00  sq.yd. 

Granite,  26i  blocks  per  sq.yd.  107.00pprM 


2-  25  sq.yd, 
130.00  per  M 
3.25  s,,  yd. 
* .  SO  sq.yd. 
.S.,. '.5  sq.yd. 
3 .  00  sq.yd. 
No.  I  Granite 3.90@3.95  sq.yd- 


Granite 

Granite 

Granite,  4x8: 

Granite 

f  4x8x4  dressed . . 
I  4x84x  common. 


(-Bronx JO.  25 

J  -Manhattan,  4  ft .26 

■1  Queens,  5  ft 26 

l.6x20-in.  cross-walk 1.00 


sq.ft. 
sq.ft. 
sq.ft. 
lin.ft. 
hn.ft. 


CURBI.NG — Bluestone  per  Uneal  foot,  m  New  York,  costs  77c.  for  5x16  i 
for  5x18  in.;  in  cargo  lots. 


,  S8c 


WOOD  BLOCK  PAVING— 

New  York 

New  York 

New  York 

Boston 

Chicago 

Chicago 

St.  I.ouis 

.St   l.oiii-s 

Seattle 

Minneapolis 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal,  deiivered 

Detroit 

Detrcit 

Oncinnati 

Kansas  City 


Size  of  Block       Treatment        Per  Sq.Yd. 

3  16  $2.27 
3,  16  2  49 

4  16  2  75 

3  16  3  45 

4  16  3  75(u.4  00 
31  16  3  25(<i  3  50 

3  16  3  25 

4  16  3  75 

4  16  Off  m:irket 

3J  16  2   37 

a  16  2  30 


2  84 

3  00 
3  30 
2  35 


CONSTRUCTION  M.\TERIALS 


SAND  AND  GRAVEL — Price  for  cargo  or  carload  lots  i 

. Cravel   

, I)  In.  i  Ii 

One 

Year 

Current       .\go  ("urrcnt 

NawYork tS.lH       J3  00  «,','.; 

Denver 2.00         140  180 

Chicago 2.25         2   15  2  25 

St.  Louis,  pw  (on 1 .  V'         I   5,.;  1 .  y. 

Seattle 1   50         1   25  I   50 

Dallas  d,;i»«r«d 3  50         2  50  4  00 

Minneapolis,  ol  pi( 2  00         2  00 

Cincinnati 2  25            .    ,  J  Jo 

San  Francisco 2  25         I    50  2  50 

Boston,  per  ton 2  65          »  50  2  65 

NcwOrlcans 2.85  3  00 

I.o^  Angeles,  perlon 1 .  45t        125  I45t 

Atlanta,  per  ton 2.35         2  25  2.25 

Detroit 2.25         2  50  2  25 

Baltimore,  per  ton 1 .  40          1   40  1   60 

Montreal,  per  ton I   50         I   45  I    50 

I'irmingham ....  .    . 

*  Fipe  white  sand:  Pacific,  %i  jm'T  tun;  Ottawa,  %^.50 
t  Freight  from  quarry  to  Los  Angeles  is  80o.  per  ton,  ■ 
price. 

}  Per  cu.  yd. 


Year 

Ago    Current 
J3  00     $1   25 

1  80        1   60 

2  15  2  25 
1.60* 
1  50 
3  00 
I  00 

1  69 
1.50 

2  00 
1.35 
1.30t 


1.55 
1.25 

2  50 
I  35 
I  50 
I   50 

3  00 

1  25 

2  25 
2  50 
I   60 


2  25 


I   25 
1  60 


One 
Year 

Ago 
$1   50 

1  00 

2  15 
1.55 

1  25 

2  00 
I   25 

1  45 
1.50 

2  75 
I  40 
1  15 
I    15 


I   30 
I   2i 


,  per 


Current      < 

New  York $1  90(3  2  00 

Chicago 2.50 

,St.  Louis  dWteercd. ..         1.60* 

Dallas 2  80 

•San  Francisco 2  25 

Boston,  deltrered 3  00* 

Mirmeapolis,  n/ ptant.,       2.00 

Kansas  Cityt 1.25 

Denver 

Seattle  rf,7ir,r«i S.OO 

.\tlanta 2.25* 

Cincinnati  dciircrcd. . .        ^.06 

Las  .Angeles .  90* 

Detroit 2  00* 

Baltimore 1.75* 

Montreal 2  00* 

Birmingham  3  20 

♦Per  ton      tF  o  b.  Joplin,  .Mo. 


e  Year  Ago 

Current 

One  Year  Afs 

$1.90 

$1   90(..2  00 

$2  15 

2.35 

2.50 

2  50 

1.90 

; .  ',0* 

1  90 

3  50 

2  80 

3  SO 

1.50 

2.50 

1   50 

3  00 

3  00- 

3  00 

2.25 

2  25 

2  50 

2  35 

1   40 

2  35 

3  75 

3  75 

3  00 

3.50 

3  50 

3   10 

.'."6 

1.65 

1   60 

1    0(1 

1  70 

2.00 

2  00* 

2  00 

1   60 

1   75* 

2  00 

2  30 

2   10* 

2  55 

CRL  SHED  SLAG — Price  of  crushed  slag  in  . 
IJ-In. 

Lebanon  or  Bethlehem,  Pa $  I   00 

Easton  or  Catasaqua,  Pa 1    00 

Buffalo.  N.  Y.  and  Erie.  Pa I   25 

Emporium,  Pa I    25 

East  Canaan.  Conn I   25 

Birmingham,  Ala J  .0'> 

Toledo.  Ohio I   50 

Atlanta.  Ga 

Eastern    Penn^vlvania    and    New- 
Jersey I   20 

Westrn  Pennsylvania    and     New- 
Jersey I   25 

Birmingham,  f.o.b.  pit  $1.15  (or  $2.75  per  < 


irload  lot-,  per  net  ton.  at  plants 
l-\n.  Roofing  Pa 


$1   00 

$2  50 

$0  90 

1    CO 

2  00 

90 

1.25 

2.25 

1   25 

1   25 

1  25 

1   35 

l.J,5 

4.00 
I. OS 

1    10 

1   SO 

2  35 

BarreUnet) 

Commtia 

$3  79* 

1  75 

2  50* 

3  25 
3  OOt 

/-'  .'.it 
2  25 
1  80 

i  sot 


iicliided  in  above 


LIME — Warehou.^e  pnces: 

Hydratcd,  per  Ton  Lump,  per  1 80-Lb. 

Finishing  Common  Finishing 

NewYork tleiO  $ $.  . 

Chicago 20.00  

St.  Louis a  00  20.00  

Boston n  J5  lO.ir,  3.50t 

Dallas 27.50  25  00 

Cmcinnati 16.70  14  50  

SanFranci-co 25.40  22  00  .      . 

Minneapolis 29.00  22.00  (white)     2  00 

Denver 3.20  (bbl.)         I   00  (bu.) 

Detroit 22.00  19.00  2  OOt 

Seattle 27.00  3. SO 

l.oj  Angeles 30-00  3  00* 

Baltimore 22.25  17.50 

Montreal iK  00  15. OOt 

Atlanta 19.00  Ki.wii  2.00 

New  Orleans 17  50  ... 

-  280-lb.  barrels,    t  Per  1 80-lb.  barrel,    t  Per  ton. 

NOTF— r.efundof  lOc  per  barrel. 


N.\TURAL  CEMENT— Price  to  dealers  for  500  bbl.  or  over,  (o.b.,  exclusivf 

of  bags:  Current     One  Year  .\gr 

Minneapolis  (Rosendale) $2  80              $1.50 

Kansas  City  (Ft    Scotti 1   60                  1.60 

VewOrlean? 3   36                   3.3t 

Atlanta  (Magnolia) ll.OOlon              1.90 

Cincinnati  (Utica) 1 .  87                2  85 

Boston  (Rosendale) I.05<a.95          2.35 


PORTLAND  CF.MENT — Current  prices  are  for  barrels  m  carload  lots,  miknt 

bags,  to  contractors: 

Current  One  Month  Ago  One  Year  iff 

Without  Bags  Without  Bill 

New  York  (deUvered) t2.60®J.ro          $2.80  $4  10 

New  York,  alongside  dock  to 

dealcre .'  /"  2.40  2  65 

Jersey  Cty  (delivered) 2  89  2  89  3  22 

BostOT 2.86  2.86  3  52 

Cl>ic:.go 2.17  2.17  2.15 

Pittsburgh 2  17  2.17  2  20 

Cleveland 2.43  2.43'  142 

Detroit 2.43  2.43  3  00 

Indianapolis 2.43  2.43  2  42 

Toledo 2.49  2.49  1.28 

Mlwaukce 2.39  2  39  2.20 

Duluth 2.10  2.10  1.20 

Pcoris 2.45  2.45  2.32 

CedarUapids 2.51  2  51  1« 

Davenport 2  47  2.47  136 

.St.  I.ouB .'  »(/  3  00  2.85 

San  Francisco 3.09  3  09  188 

New  Orleans S.M  3  36  3  24 

Minneapolis 2  41  2.41  2  42 

Denver.^ 3.10  3  10  3  80 

.Seattle 3.10  3  10  3  03 

Dalla.s 2,60  2  60  2  15 

Atlanta .; -'-ti  2.60  1  JJ 

Cincinnati 2.62  2  62  2  85 

LosAngelcs -iei  3,31  3  10 

Baltimore  (del.)  diayload  lots,  3.58  2.  St  3  28 

Detroit 2.43  2.43  4  00 

Birmingham 3  05  5  05 

KansasCity 3.20  3  20  2  76 

Montreal i  74  2.95  2  « 

NOTF— Bag'  lOc  each,  40e.  per  Mil  :  80c.  per  bbl  in  Monlrrnl. 
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TRIANGLE  M*SH — Price  per  100  sq.ft.  in  carload  lots: 

PLAIN  4-INCH  by  4-INCH  MESH 

Pitts-  New  York 


Style 

Weight  in 

burgh. 

(Ware- 

Fran- 

Vumber 

Pounds 

Mill 

housed 

Chicago 

Dallas 

cisco 

0)2 

0  022 

$0  :ii 

1    16 

Jl    15 

a   .'i 

04« 

0  028 

O.'.'i 

1    45 

1   46 

1  r,ii 

068 

0  035 

iii 

1   74 

1    80 

1.92 

091 

0  045 

H6 

2  20 

2  30 

2.1,6 

126 

0  057 

l.HO 

2.69 

2  86 

3.07 

IS) 

0.068 

JU 

3.18 

3  40 

ISO 

0  078 

2.ir, 

3.63 

3  93 

24S 

0    103 

S.3i 

4.74 

5.15 

287 

0    119 

3.75 

5.46 

5.96 

6.1,1 

336 

0   138 

i.35 

6.33 

7.32 

395 

0   160 

o.Oi 

7  30 

8.00 

PAVING 

036P 

0  017 

$0.56- 

JO.  88 

053P 

0  024 

0.79 

1    24 

072P 

0  031 

0.99 

1  57 

097P 

0  040 

1.28 

2.02 

049R 

0  024 

0.79 

1   24 

067R 

0  031 

II .  99 

1   57 

089R 

0  040 

1.2K 

2.02 

Made  in 

I6-.  20-.  24-.  28- 

32-,  36-,  40-,  44-, 

48-,  52-  and  56-in    width 

in  rolls 

I50-,  200- and  300-ft  length; 

.    Galvanijed  is  about  1  i%  hight 

'■ 

EXPANDED  METAL  LATH— Prices 

in  carlo 

ad  lots  per 

100  yd.  for  painted 

St. 

San 

Gage         Weight       * 

New  York       Chicago 

Louis 

Francisco 

Dallas 

27 

233 

$?.?. 

25            J27 

50 

$27.50 

J34  20 

$31   55 

26 

250 

■U- 

•,5            28 

90 

2«.90 

28.75 

33  30 

25 

300 

30              31 

15 

31 .  15 

36.00 

24 

340 

">) 

0              33 

10 

33.10 

33.  OH 

37.45 

22 

433 

ss. 

W 

43.30 

•Material  shipped  from  m 

11.  freight  allowed,  o 

r  at  warehou 

se.     Delivery  charge 

i  Ic.  per  aq 

yd. 

JARS.  CONCRETE  REINFORCING- 

—Current  quotations 

per  100  lb 

ROLLED  FROM  BILLETS 

Warehr 

use.  Uncut 

Pitta- 

Bir- 

San 

burgh 

New 

mingham 

Fran- 

Inches 

MUl 

•iotk 

MUl 

Chicago    St.  Louis 

Dallas 

cisco 

and  larger 

$2   ID 

J.7.9.S 

$2  75 

$3    13 

$3  02 

$3  75 

$2  35 

2   15 

•   W 

3  10 

3    17 

3  07 

3   80 

2   40 

and  larger 

2  20 

.■(  n:i 

3  10 

3  23 

3    12 

3  85 

2   45 

2  35 

3  OS 

3  10 

3   38 

3  27 

4  00 

2  60 

and  larger 

2  60 

3.13 

3  10 

3   83 

3   52 

4   45 

2  85 

♦Includes  15c  charge  for  cutting  to  lengths  of  2  ft.  andc 
Twisted  bars  cut  to  length  take  extra  of  27  Jc.  per  100  lb. 
ROLLED  FROM   RAILS 


Chicago  Louis 
and  larger.  $4.00     %2 .00 


Dallas 
$4.25 


Chicago  Louis 
$2,40  $?.2,; 
2.40  -.'    "." 


Dallas 

$3   40 


IRICK — Contractors  price  per  1,000  in  cargo  or  carload  lots  i 
Common- 


•Jew  York  (del.) 

.'ew  York  (at  dock) 

'hicago 

H.  Louis,  salmon .... 
Denver,  salmon .... 

Dallas 

ian  Francisco 

.06  .Angeles..        .... 

Joston  (del.) 

Minneapolis  (del.).. . 

[ansas  City 

teattle 

Cincinnati 

.lontreal  (del.) 

Jetroit  (del.) 

laltimore  (del  )      . 

VtUnta 

Jew  Oi  leans . 
■i.mingham, 

•  For  paving  block; 
lant.  Baltimore. 


Current 
$18  40 
\S(cixM  i 
12  00 
17  00 
14  00 
12.  oO 
18.00 
15.56 
IS.  00 

17  00 
15.50 

n.oo 

19  00 

18  00 
16   25(«  18 

25  00 


One  Y 
Month  Ago  Agi 
$18  40 


15  50 
12  00 

17  00 

14  00 
12  50 

18  00 

15  50 
■■0  00 

17  00 
15.50 
14.00 
18(5)20 

18  00 
16  25^.18 

25.00 
II   00 


$33  00 
25  00 
16  00 

16  00 

17  00 
24  00 

18  00 
13  50 
32  00 
24(a.26 

22  00 

15  00 
24  00 

16  00 

23  00 
20«i25 


ar  00 

34  00 


44  38 
used) 
56.25 
43  00 


25.00 


100  00 
41  30 
40  OOJ 
40.00 


120  00 
44  00 
44.00t 


3!x8!x3  and  35x85x4  respectively. 


t  Vitrified,  fob. 


lOLLOW  TILE — Price  per  block  in  carload  lota  lor  hollow  building  tile : 

' New   York ■ 

Current  One  San 

on  Year  Chi-  .'^l    Loui-  Fran- 

Trucks'  Ago  cago     building  partition     cisco 


4il2il2 
6il2il2 
eil2il2 
Oil2il2 
2il2zl2 
•5  per. 


.  $0  12320     $0.09475 

16420        13740 

219  16105 

1 9790 

23750 

off  for  cash 


$0  090 
121 
.165 
.218 
.250 


2084 
2605 
3126 


toflton 

•linoeapolis 

■linrieapolis  (deHvered). 

Cincinnati 

{annai  City 

)enver 

«»ttle 

.o«  Angeles  iactory . . . . 

I'ew  Orleans 

Jetroit  (delivered) 

'lontreal 

Iftltimore 

itlant* 

JallM 

iirmingham   


4x12x12 

to. 105 
.084 

092 

07425 

115 
.09 


8x12x12 

$0.;.w 


12x12x12 

»..'7r 
.230 
.250 


STRUCTURAL  MATERIAL— Following  ve  base  prices  f.o.b.  mill.  Pittsburgh 
and  Birmingham  together  with  quotations  per  100  lb.  from  warehouses  at  place* 
named; 

Pitts-  .New  Bir-  St.  Chi-  San 

burgh,  York  ming-  Dallas  Louis  cago  Fran 

Mill  (del.)  ham  (del.)  ciao 

Beams,  3  to  1 5  in    1.S5  t2.8S  $2.76  $4.50  tS.lSi  iS.SK  it,. 15 

Channel.  3  to  1 5  in 1.8S  2.88  2.76  4.50  3.12i  2.88  itS 

Angles.   3  to  6  in.,   i.  . 

in.  thick l.SS         2.88  2.76  4.50  S.lSi  2. 88  4.25 

Tees,  3  in.  and  larger.          1.85  2.88  2.76  4.50  S.12i  2.88  t.s6 

Plates 1.85          2.8S  2  76  4.50  3.32',  2.88  i.SS 


RIVETS — The  following  quotations  are  per  1 00  lb. : 

STRUCTURAL 

. Warehouse . 

—  New  York  —  San 

■  Pittsburgh,  Current       One          Chi-  St.       Fran-     Dallai 

Mill                           Yr.  Ago      cago  Loui?    cisco 

lin.andlarger %2.65       $440       $6.00       $4.53  $4.:;.'}  $.5..sO     $5  75 

CONE  HE.A.D  BOILER 

5  in.  and  larger S.7B         i.50        7   10         4.63  i.22i     6.10       5  9C 

jandH S.90         i.65         7   25          4  78  i.22i     6.35       6  05 

JandA 3.15         i.90        7.50         5.03  i.22i     6.60       6  30 

Lengths  shorter  than  I  in.  take  an  extra  of  50c.    Lengths  between  1  in.  and  2  in 
take  an  extra  of  25c- 


NAILS — The  following  quotations  are  per  keg  fr^ 


vareho 


Pittsburgh.  San 

Mill  Chicago  Francisco  Dallas 

Wire $-'.ro(5i$,;.(W  $3.78  $.3.00  $5.00 

Cut 3,00(3;    3  25  6.85  6.SS  T  .75 


Louis 
$.3.4*' 


treaJ 
$4.95 


PREPARED  ROOFINGS — Standard    grade  rubbered  surface.  com| 
nails  and  cement,  costs  per  square  as  follows  at  manufacturing  points; 


Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $2.80  per  roll 
in  carload  lots  and  $3.05  for  sraaller  quantities  f  o.b.  Philadelphia. 

Shingles,  red  and  green  slate  flnish,  cost  $7.95  per  square  in  carloads;  $8.20  in 
smaller  quantities,  in  Philadelphia. 


ROOFING  MATERIALS— Prices  per  ton  f.o.b.  New  York; 

Tar  felt  (14  lb  per  .square  of  100  sq.ft.)  per  roll  of  432  sq.  ft $2  60 

Tar  pitch  (in  400-lb,  bbl)  per  1 00  lb 1.95 

Asphalt  pitch  (in  barrels)  per  ton 47.50 

Aiphalt  felt  (light)  perton 80.50 

Aiphalt  felt  (heavy)  per  ton 8450 


SHEETS — Quotations  are''in  cents  per  pound  in  various  cities  from  wi 
also  the  base  quotations  from  mill: 

Pittsburgh,  San 
Large               St.  Fran- 
Blue  Annealed                                  Mill    Lota       Louis  Chicago     cisco 

No.  10 $3.10        $3   77\  $3.88        t5  50 

No.  12 3.15         3..s2i  3.98         5.55 

No.  14 3.20         3.S7i  4.08        .5.60 

No.  16 .'.,.                3.30         i.l7i  4   18         .5.70 

Black 

»Nos.  18and20 3  85         4  Mi  4  95         6.30 

•Nos.  22  and  24 3.90          I,..'..-,  5  00         6.35 

•No.  26 3  95         4  .w  5.05         6.40 

*No.  28 4.00         -,00  5.15         6.50 

Galvanized 

No.  10 4.00         ,5  00  5.45       

No.  12 4.10         5.10  5.55         6.60 

No.  14 4.25         5.10  5.55         6.60 

Nos,  l7to2l 4.40         5  40  5  85         6.90 

Noa.  22and24 4.55         5.55  6  00         7.0,'; 

•Nos.  25  and  26 4.70         Aro  6   30         7.20 

•No.  28 5.00         1:  0(1  6  40         7..-I0 

*  For  painted  corrugated  sheets  add  30c.  per  1000  lb.  for  5  to  28  gage; 
(9  to  24  gagea;  for  galvanised  corrugated  sheets  add  I  5c.,  all  gaget. 


York 
$3.63 
4.4-» 
4  4« 
4  5» 


4. 05 
tlO 
i.lS 
i.SB 


!,  10 
i.20 
i.36 


LINSEED  OIL — These  prices  are  per  gallon; 


Current 
I  barrel  (S  bbl  ) $0  80 


rear  Ago 
$1.53 


. Chicago — 

One 
Current        Year  Ago 
$0  75  $1    95 
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Dn,- 

lOO-Ib.  keg 13.00 

25  and  50-lb.  kegs..    13  25 

12  -lb.  keg 13   50 

5-lh.  <aBs   16  CO 

l-lb   cans 18.00 


14.50 
M  75 
15  00 
17  50 


15  50 

15  75 

16  00 
18   50 

20  50 


. White 

Current   I  Yj 

Ur>- 

and 
In  Oil 
13  00 

13   25 

13  50 


16   PO 


and 
In  Oil 
15  50 

15  75 

16  00 
18  50 


18  00         20  50 


LUMBER 


San  Francisco — Prices  ot  rough  I  ou^l.is  fir  No.  I  common,  m  more  than  car- 
load lot3; 

Lumber  Prices  m  Yards  at  San  FrancLsco 

6-8  and            10-16-18  and  22  and 

12  Ft.                   20  Ft.  24  Ft.  25  to  32  Ft. 

3i3and4 t24  50                 $25  00  $26  00  $28  00 

3i6and8 25  50                    26  00  27  00  29  00 

4i4-6.ind8 26.00                    27  00  28  00  29  dO 

3xl0and  12 26.00                   27  00  28  00  30  00 

3x14 26  50                    27  50  28  50  30  dO 

4il0and  12 26.00                   27  00  28  00  30  00 

4x14 27.00                   28  00  29  00  31  00 

24  Ft.  and  Under  25  to  32  Ft.  33  to  40  Ft. 

tlO $25  50  $27  50  $28  50 

6x14 27.00  29  00  29  50 

8x10 25  50  27  50  28  50 

3x14 27.00  29  CO  29  50 


New  York,  Chicago  and  St.  Louis 


>outhem  Pine- 


. —  New  York» —         . Chicago • 

20  Ft.  22-24  20  Ft.  22- 

and  Inder         Ft.         and  liidcr        24  Ft. 

Ji4ta     8x8  $33  00  $34  00  $50  00  tolOO 

3x10  to  10x10 38  00  39.00  53  00  53  00 

3x12  to  12x12 43  00  44  00  54  00  -5.5  00 

3il4to  14x14 48.00  49  00  59.00  60  00 

3xl6to  16x16 55  00  56  00  64  00  65.00 

3xl8to  18x18 67.00  6*00  69  00  69  00 

4x20to20i20 ~100  IS. 00 

•Wholesale  price  (to  dealers)  of  long  leaf  pine.  Short  leaf  pine  up  to  14  x  14 
cost*  $15  per  M.  less. 

Price  to  contractors,  on  lighters  or  cars.  New  York,  about  $5  additional. 

St.  Louis:  Yellow  pine,  22<a  24  ft.  long.  3  x  4  to  4  I  4,  $.J4.5(':  3  x  6  to  8  x  8. 
$33  3  X  12  to  Sx  12.  $40;  3x  14  to  4  i  14.  %i6:  3  z  16  to  4  z  16.  $5/;  3  x  18  to 
5x  18.  $58: 

Over  24  ft  — Add  $1  for  each  additional  2  ft  in  length  up  to  30  ft  for  sixes 
12x12  and  under,  (or  siies  over  12x12  add  $2,  for  merchantable  add  $2  to  Miea 
10  I  10  and  under.    For  pine  add  $2  to  the  price  of  mergkaotable  for  all  sixes. 


Other  Cities  12  i  12-In 

. 8  X  e-ln  I  20-Ft  and  I'ndei 20  Ft  and  I  nder 

P.  Fir  Hemlock      Spruce  P.  Kir 

Boston 145.00        $52.00       $55.00       $45.00       $55.00       $52.00 

Seattle 15.00  I'^^OO 

NewOrleans 56.00         25.00  31.00         27  00 

Baltimore   58.00  68  00 

Cincinnati ''30.00         50.00  JO  00         64  00 

Montreal    ~  70.00         85  00         68  00         78.00         78  00        100  00 

Lo8An«eles 83  00        82  00         88  00 

Detroit Quotations  f  <.  b  mills  only 

Denver 31 .75  31  75 

Minneapolis 42  00         3>..00         31.00         49.00         36  00 

AtlanU 27  50  39.00  

Dallas 35.00  4.1.00  

Kansas  Ciy 34.00         35.00         39  00         37.00 

Birmingham 30.00         38  00 

^  1-ln.  Rough,  10  In.  z  16  Ft.  ^       2-In.  T.  and  Gr. 
and  Under  10  In.  z  16  Ft 

P.  Fir        Hemlock  P.  Fir 

Boston     $45,00  «48  00       137  00       $43  00       $48  00 

Seattle 20  00  20  00 

New  Orleans,  at  mill SO. on  25.00         30.00         

Briltimore   42  50  40.00  

Cincinnati .5^00  80  00  37.00  

Montreal  120.00  60  00         60.00         80.00         80  00 

LosAngciea 41.00         40.00         7S00 

Denver 29.75         27.75 

Minneapolis 38.00  31.25         31.25         36.00         £9.25 

AtUnU 15.00  ,.  18  00         

Dallas         30  00         . .  .> .         35.00         

KansasCiiy 36.00  30.00         31.00 

Birmingha.n 18.00  

*  Montreal — Up  to  32  ft.;   over  which,  $3  00  per  M.  increase  up  to  30  ft. 

Birmingham — Dimen.-ion  and  form  lumber  delivered  on  building  ai:e,  $26® 
$28  For  8x8x20  and  smaller.  85  per  cent  heart.  $33:  12x12x20  and  smaller.  85 
per  cent  heart.  $42;  1x10x16  and  smaller,  rough,  $16;  2x10x16  t.  and  g..  $22; 
fob.  mill. 

Detroit — General  quotation-!  not  available     Rough  fir. 2x  I2and2x4.by  16ft., 
$44:  3  X  12  X  16fl  .  $48    2x4x16.  $42. 


FREIGHT  RATES 


On  Gniahed  steel  product"  in  the  Pitt"hnrgh  di'trict.  includini;  platen,  atruc 
tural  sbapcK,  merchant  steel,  barr.  pipe  lutings,  plain  and  galvamied  wire  nails, 
rivct.^,  spikes,  bolts,  flat  sheets  (except  planishedi.  chains,  etc.,  the  following 
freight  rates  are  effective  in  cents  per  1 00  lb  ,  in  carloads  of  36.000  lb. 

Baltimore $0  33)  Detroit $0  33 

Birmingham     76»  Kansas  City 81) 

Boston 411         NewOrleans 51) 

Buffalo 29(         New  York 38 

Chicago 38  Pacific  Coast  (all  rail) I.66)t 

Cincinnati 33  Philadelphia 35 

Cleveland 24  St.  I.ouis 47* 

Denver 1. 35*         St.  I'atJ 69} 

Note — Add  3%  tranimortation  Ux      •  Minimum  carload,  40,000  lb. 

Minimum  carload,  5(j.000  lb  ,  structural  steel  only;  80,000  lb   (or  ether  iron   or 

steel  pioduc  s. 


CONTRACTORS'  SUPPLIES 


ig    price    is    base    per    100  lb.  (.  o.  b 
tb  and  a  year  ago: 


STEEL   SHEETPILTNG— The    folli 
Pittsburgh,  with  a  comparison  of  a  : 

Current  One  Month  Ago  One  Year  Ago 

%?.rH-,  $2.55  $2  55(aJ3,6S 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan 
ized  are  as  follows: 

New    York 

fercules  red  strand,  all  constructions 25% 

Patent  flattened  strand,  special  and  ca=t  s^tee! *Si% 

Patent  flattened  strand,  iron  rope 5^ 

IMow  steel  round  strand  rope -W% 

Special  steel  round  strand  rope ■i5% 

Cast  steel  round  strand  rope 27^% 

Iron  strand  and  iron  tiller 10% 

Galvanized  iron  rigging  and  guy  rope +  7\% 

San  Francisco:  Ga'vanized  iron  rigging  and  guy  ropes  +12!^: 
bright  plow,  30^^:  ofi.  , 

Chicago:    Plow  steel,  round  strand.  30*^0  off:   flattened  strand.  15%:   ca£t  steel,| 
round  strand.  171*7- 

We^tem   and    California   territor>'.    ?.*%  plow  steel:  +12}%  galvanised  iron 
rigging  and  guy  rope. 

Montana.  Idaho  and  Arizona.  St/^c  plow  steel:  +17J%  galvaniied  iron  rigging 
and  guy  rope. 


M.\NIL.\  ROPE— For  rope  smaller  than  Nin.  the  price  is  I  to  2c.  extra;  while 
for  quantities  amounting  to  les-  than  600  ft.  there  is  an  extra  charge  of  1c.  The 
number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  i-in.,  8  ft.,  1-in.,  6: 
i-in.,  4S:  1-in  ,  35:  U-in  .  2  ft.  10  in  :  U-in.,  2  ft.  4  in.  Following  is  price  per 
pound  for  (-in.  and  larger,  in  1200-ft.  coils: 


Boston to  18  Sew  Orleans. 

New  York 165  l.os  .\ngeles. . 

Chicago 18  Seattle 

Minneapolis 175  St.  Louis 

San  Francisco 15  Montreal. .. . 

Atlanta 1950  Detroit 

Denver i9  Baltimore 

Cincinnati /  ~  Kansas  City . 

Dallas 29  Birmingham  , 

*780-ft  coib. 


.IS 


EXPLOSIVES— Price  per  pound  of  dynamite  in  small  lots: 

. Gelatin . 

40rc  60'c 

NewYork $0  31  $0  345 

Boston 24  275 

KansasCity 2425  2925 

Seattle 20  235 

Chicago   2425  267) 

Minneapolis 2299  25  5 

St  Loul^   28  315 

Denver                                   2375  2725 

Dallas 2?  .375 

LosAngeles 25  ^29 

Atlanta 27  MS 

Baltimore 2875  3175 

Cincinnati ■-*  2760 

Montreal ?2W  .2550 

Birmingham,  delivered - 1925  2275 

NewOrleans 2725  307$ 


PILES! — For  spruce  and  plain  pine  piles,  delivered  New  York,   the  price  U  a 
follows : 

Spruce  10-in.  butts,  5-in.  tops,  length  20-30  ft *!i-H 

Spruce  12-in   butts.  6-in    tops,  length  30-40  ft lO.JJ 

Pine  Itin   butts.  6-in   tops,  length  41-50  ft U.OB 

Pine  14-in    butts,  6-in    tops,  length  51-60  ft If -SO 

Pine  14-in.  butts,  6-in.  tops,  length  61-71  ft 11.00 

Dallas  St.  Loah 

i-in.  i20-ft $4  60  6-in   x  30-ft I7.JJ 

7-in   X  30-ft 10.10 

6.in.x30-ft 7   10  7-in   x  35-ft 15  H 

8-in.  I  35-ft 16  55 

8-in.x30-ft 8  45    7-in.  X  40-ft 16  0» 

8-m    X  45-ft 2'  05 

g-in    I  35-ft                    ..                  10   38    8-in    X  50-ft 28  05 


SCRAP — ^The  prices  following  are  per  gross  ton  paid  to  dealers  and  produceij 
in  New  York.  In  Chicago  and  St.  Louis  the  quotations  are  per  net  ton  and 
cover  delivery  at  the  buyer's  works,  including  freight  transfer  charges. 

New  York  Chicago  St.  Louis 

No.  I  railroad  wrought $10   50  $1100  $|J00 

Stove  nlate  '     '"  1 4   00  1 1    >1 

No.  fmtchincrvcast;:.;: 17   50  15.00  n<>" 

Machine  shop  turnin,s 3  00  4.00  $  M 

Ca.stborings 3.75  6.00  7  00 

Railroad  malleable  cast ,8  50  14.00  2  50 

Rc-roHing  rail-      10  00  13.00  12  00 

Rdlymg  rail.- 40.00  30.00  27  00 


SHIP  SPIKES— Ctirrent  prices  per  100  lb. 

— Sao  FranoiBco —  Seattle 

In  Galv.  Black  Black 

J  ■                                   $9  10  $8  40  $;  5» 

I 8  65  6  65  8.JJ 

J;;;;;;;;;;;;:::;;; 8  so  6  50  o.j* 

Pittsburgh  base,  $,».  ?5<ff  $3  40  per  100  lb 
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Better  Times  for  the  Railroads 

CURRENT  returns  of  railway  operating  income  and 
earnings  are  showing  consistent  improvement. 
There  is  some  increase  in  traffic  but,  more  important, 
there  is  successful  effort  to  reduce  operating  expenses. 
The  returns  to  date  are  by  no  means  conclusive  but 
they  are  decidedly  encouraging.  In  fact,  only  the  un- 
settled labor  and  wage  situations  becloud  an  otherwise 
hopeful  railroad  outlook.  The  government's  indebted- 
ness to  the  carriers  is  being  paid  under  recent  congres- 
sional authorization.  The  sum  spent  for  capital  expendi- 
tures during  federal  control  will  probably  be  funded. 
Deficits  are  being  reduced  and  in  some  cases  are  being 
turned  into  profits.  Even  the  labor  situation  has  more 
hopeful  aspects  than  it  did  six  months  ago.  This  is  a 
hopeful  situation.  It  promises  some  relief  to  a  much 
distressed  industry,  and  one  whose  satisfactory  condi- 
tion is  necessary  to  general  prosperity. 

Proved  by  the  Ages 

SENATOR  FRANCE  in  his  views  on  leaving  Russia, 
cabled  to  the  United  States  by  the  New  York  Times, 
merely  reinforces  what  we  have  heard  from  time  to 
time  for  over  two  years — that  the  communistic  state 
in  Russia  is  a  failure  and  that  those  in  control  have 
gradually  adopted  the  m.ethods,  if  not  the  theories,  of 
a  capitalistic  regime.  However,  the  senator's  state- 
m.ents  are  rather  broader  than  previous  reports  and 
indicate  that  the  powers  that  be  in  Russia  are  fully 
aware  of  the  completeness  of  the  breakdown  of  the 
Marxian  experiment  and  appreciate  the  necessity  of 
basing  their  society  on  private  ownership.  The  peasants 
are  now  land-owners,  even  though  the  land  was  secured 
by  confiscation,  and  foi-m  the  basis  of  a  society  that 
will  demand  that  rights  of  private  ownership  be 
respected.  The  Russian  lesson  has  been  expensive.  It 
has  ended  in  accordance  with  prediction — in  failure; 
but  the  fact  of  the  ending  and  the  reversion  to  the 
only  theory  that,  with  weak  human  nature  as  the  pre- 
dominant factor,  the  ages  have  proved  workable  as  the 
basis  of  society  are  worth  emphatic  and  repeated  re- 
cording. 

Experiment  and  Theory 

APT  demonstration  of  the  true  value  of  approximate 
.  theoretical  analysis  may  be  found  in  the  subject 
of  eyebar-head  stresses.  Rigidly  precise  analysis  of 
these  stresses  is  impossible,  and  it  might  therefore  be 
concluded  that  construction  depends  on  empirical  data, 
since  approximate  analysis  involves  errors  of  unknown 
amount.  The  design  of  heads  has,  in  fact,  been  wholly 
an  empirical  matter.  Now,  however,  application  of 
approximate  analysis  to  the  case  shows  that  very  high 
stresses  exist  in  eyebar  heads.  These  stresses  are  so 
high  that  their  existence  should  be  verified  or  disproved 
by  test.  Further,  physical  test — by  strain-gage  meas- 
urement of  eyebars  in  the  testing  machine — must  be 


depended  upon  for  the  actual  determination  of  the 
stresses  and  for  improvement  of  head  design.  The 
theoretical  investigation  is  limited  to  reconnaissance 
service:  it  suggests  certain  probabilities,  and  marks  out 
a  line  for  e.xperimental  research.  This  is  the  true  serv- 
ice of  approximate  analysis  and,  if  used  accordingly  and 
combined  properly  with  physical  experiment,  theoretical 
study  will  always  remain  the  primary  instrument  of 
engineering  progress. 

Eyebar  Stress  and  Cafety 

WITH  respect  to  the  relation  between  bridge  safety 
and  the  high  stresses  ,iust  referred  to,  it  is  per- 
tinent to  recall  that  back  of  the  reputation  of  the  eyebar 
as  the  most  dependable  element  of  bridge  construction 
is  a  remarkable  record  of  safe  performance.  Some 
years  ago  a  bridge  in  the  West  fell  under  circumstances 
that  threw  suspicion  on  one  of  its  bottom-chord  eye- 
bars,  which  was  found  broken ;  the  incident  aroused 
widespread  question  because  of  the  very  fact  that  it 
was  unprecedented.  Though  the  case  was  never  inves- 
tigated, an  omission  that  is  still  felt  as  a  distinct  loss 
to  engineering  knowledge,  it  had  value  in  emphasizing 
the  high  degree  of  safety  of  eyebars  shown  by  their 
past  record.  Because  of  this  excellent  record  it  was 
quite  a  shock  when  Theodore  Cooper  came  before  the 
American  Society  of  Civil  Engineers  in  1906  with  a 
paper  on  the  great  distortion  which  the  head  of  an  eye- 
bar  undergoes  under  even  moderate  stressing,  and  it  is 
almost  equally  disconcerting  to  read  the  present  results 
with  their  high  stress  figures.  But  the  important  thing 
to  remember  is  that  (with  normal,  ductile  steel,  at 
least)  this  distortion  affects  the  safety  of  bars  in  the 
ordinary  sense  very  little.  W^ith  special  steels  and  in 
structures  of  special  type,  head  distortion  is  of  more 
direct  importance,  as  in  suspension-bridge  eyebar 
chains.  The  article  in  the  present  issue  originated 
directly  in  connection  with  such  eyebar  chains,  and  the 
facts  as  well  as  the  approximate  analysis  it  presents 
make  a  strong  claim  for  careful  study  in  this  connec- 
tion. At  the  same  time  their  application  to  the  design 
of  eyebars  for  use  in  ordinary  truss  bridges  is  obvious, 
since  no  engineer  will  be  willing  to  tolerate  the  possi- 
bility of  his  bridge  being  crippled  at  loads  hardly 
exceeding  his  design  loads.  It  may  be  hoped  that  the 
subject  will  be  explored  by  a  thorough  test  investiga- 
tion. But  the  question  at  issue  does  not  primarily  con- 
cern safety,  as  the  excellent  record  of  eyebars  conclu- 
sively proves. 

The  Engineer  in  Building  Control 

IN  THE  LAST  analysis  municipal  building  inspection 
is  a  means  of  waste  prevention,  furthering  both  pub- 
lic and  private  economy.  Guarding  public  safety 
through  prevention  of  accident,  perhaps  the  most  im- 
portant single  objective  of  building  control,  is  itself 
an  indirect  waste  prevention,  while  the  other  purposes 
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of  building  code  administration,  such  as  the  elimination 
of  slipshod  and  low-grade  construction,  are  obviously 
of  direct  waste-preventive  effect.  In  the  light  of  this 
fact  the  statement  that  "city  inspection  is  inadequate 
to  the  demands  upon  it"  made  in  this  journal  last  week 
by  F.  P.  Cartwright,  is  a  serious  charge,  though  one  that 
will  be  admitted  by  men  conversant  with  building  work. 
The  condition  referred  to  is  not  temporary,  or  restric- 
ted to  one  city,  but  will  be  found  everywhere  and  is 
permanent  in  its  very  nature.  It  constitutes  a  problem 
that  is  always  before  us.  To  make  city  building  inspec- 
tion thorough  enough  to  guarantee  the  excellence  of 
construction  is  quite  impracticable.  Various  interests 
are  at  work — for  example  the  Building  Officials  Con- 
ference, whose  annual  meeting  was  recently  reported  in 
these  columns — to  make  the  control  of  building  opera- 
tions more  effective,  but  a  full  solution  of  the  problem 
is  not  to  be  hoped  for.  The  sketch  of  the  single  case  of 
Rochester  as  outlined  by  Mr.  Cartwright  is  typical. 
Extremely  incomplete  functioning,  scattering  of  respon- 
sibility, and  confusion  of  authority  are  common  defects, 
which  in  combination  tend  to  discourage  and  burden 
sound  building  construction.  The  remedies  Mr.  Cart- 
wright indicates  may  be  summed  up  in  the  term  "better 
co-ordination."  WTiat  this  will  accomplish,  the  author's 
exposition  makes  plain.  But  however  efficiently  co-ordi- 
nated, building  control  by  governmental  and  insurance 
authorities  can  at  best  furnish  only  a  general  check  on 
results.  For  ultimate  assurance  of  competent  building 
construction  the  engineer  and  the  architect  are  the  only 
reliance.  To  maintain  these  important  agencies  in  full 
authority  is  one  of  the  objects  for  which  we  require  not 
only  the  maintenance  of  high  professional  ideals,  but  as 
well  the  establishment  of  definite  relations  between 
public  and  profession. 


Figuring  from  a  False  Base 

WEEK  before  last  comment  was  made  on  the  re- 
markable fact  that  the  shipments  of  cement  in  the 
first  six  months  of  this  year  were  98  per  cent  of  those 
for  the  same  period  of  1920,  while  shipments  of  stone, 
sand  and  gravel  were  87  per  cent.  These  figures,  mani- 
festly, are  not  a  correct  index  of  the  conditions  in  the 
construction  field.  A  more  correct  picture  is  shown  by 
a  comparison  of  the  contracts  let  in  the  respective 
periods.  For  example,  for  the  first  six  months  of  this 
year  the  contracts  let  aggregated  60  per  cent  of  those 
let  during  the  same  period  last  year,  the  figures  being 
based  upon  Enrjineering  N eiua-Record  compilations.  In 
other  words,  the  industry  is  operating  at  60  per  cent  of 
last  year's  capacity. 

This  comparison  more  truly  reflects  the  feeling  of 
depression  that  obtains  in  the  industry;  but,  on  broad 
consideration,  is  a  view  based  on  these  figures  justified? 
In  other  words,  is  comparison  with  1920  the  correct 
way  to  gage  the  activity  of  the  construction  industry? 
Bearing  in  mind  that  during  the  first  half  of  1920  we 
witnessed  the  greatest  peace-time  activity  that  Ameri- 
can business  has  ever  known,  we  believe  that  the  1920 
base  is  not  a  proper  one  for  comparison.  If  we  could, 
in  a  year  or  two,  hope  to  see  again  the  activity  of  the 
early  part  of  1920  we  would  be  justified  in  accepting 
that  base.  There  is  a  general  belief,  however,  that  such 
abnormal  activity  will  not  recur  for  some  years.  Is  it 
not  wise,  therefore,  temporarily  to  accept  a  lower  base? 

For  present  thinking,  the  year  1915  would  be  better, 


and  1913  has  some  features  to  recommend  it,  for  it  was 
entirely  free  from  war  influence.  However,  1913  might 
not  be  a  proper  base  for  we  should  rightly  look  for  a 
gradual  increase  in  business,  proportionate  to  the 
growth  of  population,  between  1913  and  the  present 
date. 

If  1915  be  taken  as  the  base  for  judging  of  construc- 
tion activity  it  will  be  generally  agreed,  we  believe,  that 
1921  is  a  fairly  good  year.  In  saying  that  we  are  fully 
cognizant  of  the  present  extent  of  unemployment  and 
of  the  back-breaking  carrying  charges  due  to  expanded 
organizations  and  plants.  The  thinking  may  not  lighten 
these  burdens,  but  will  put  us  in  a  sounder  frame  of 
mind  and  prepare  us  for  judging  more  justly  of  the 
business  activities  of  the  next  few  years.  Eventually, 
of  course,  business  will  "come  back"  to  the  fullness  of 
1920's  activity,  when,  with  full  employment  for  all  our 
workers  and  improved  efficiency,  production  will  exceed 
that  of  1920,  even  though  the  value  in  dollars  be  less. 

Bearing  in  mind,  then,  the  warrant  for  comparison 
of  1915  or  1913,  and  that  the  contracts  let  in  the  first 
half  of  this  year,  within  the  limits  of  Engineering 
News-Record's  tabulations,  amounted  to  $579,000,000, 
there  is  reason  for  optimism  and  faith  rather  than  dis- 
couragement. The  contemplation  of  these  figures,  we 
freely  admit,  may  give  little  satisfaction  to  the  builders 
of  industrial  plants,  whose  specialized  field  is  at  the 
foot  of  the  list,  with  only  17*  per  cent  of  last  year's 
activity,  but  the  showing  made  by  figuring  from  an 
earlier  base  is  decidedly  encouraging  to  the  industry  as 
a  whole. 

Because  We  Lack  Faith 

POINTING  in  the  same  direction  as  the  preceding 
editorial  is  an  article  which  appeared  in  the  July  7 
issue  of  American  Machinist,  by  Theodore  H.  Price, 
editor  of  Comtne-rce  &  Finance,  of  New  York.  He  con- 
tends that  the  world  is  as  rich  today  as  it  was  before 
the  war  and  that  there  is  no  sound  reason  for  discour- 
agement at  the  tremendous  size  of  the  world's  debts. 
He  agrees  that  serious  problems  are  involved  in  their 
payment,  but  contends  that  an  ample  margin  of  values 
exists  to  offset  those  debts,  even  if  not  in  the  liquid 
form  that  would  be  represented  by  gold  bullion.  Sum- 
ming up  he  says: 

"If  we  had  an  inventory  of  all  the  property  of  the 
world  as  of  June  1,  1914,  and  could  compare  it  with 
another  made  June  1,  1921,  it  would  probably  be  found 
that  the  value  of  humanity's  assets  had  increased  suf- 
ficiently to  offset  the  debt  incurred  during  the  last  seven 
years  and  that  the  world  is  just  as  rich  now  as  it  was 
before  the  war.  This  statement  will  doubtless  be  chal- 
lenged by  some  who  will  ask  how  the  losses  caused  by 
what  is  called  'the  waste  of  war'  have  been  met.  The 
answer  is  that  these  losses  were  met  by  intensive  pro- 
duction and  effort  while  the  war  was  being  fought." 

His  closing  paragraph  sums  up  the  situation  with 
reference  to  America  in  admirable  fashion: 

"Our  resources  are  undiminished,  our  opportunities 
arc  numberless,  and  the  obstacles  in  the  way  of  their 
development  are  chiefly  the  creatures  of  our  imagina- 
tion. Faith  and  industry  are  qualities  that  will  triumph 
over  all  the  obstacles  that  the  economist  can  conjure  up." 

The  same  thought  is  expressed  in  President  Harding's 
Pilgrim  address:  "Solvent  financially,  sound  economi- 
cally, unrivaled  in  genius,  unexcelled  in  industry,  reso- 
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lute  in  determination  and  unwavering  in   faith,  these 
United  States  will  carry  on." 

One  can  come  to  the  optimistic  point  of  view  ex- 
pressed by  Mr.  Price  and  President  Harding  from 
various  angles — and  the  variety  of  avenues  to  the  single 
conclusion  is  all  the  more  warrant  for  believing  that  the 
conclusion  is  correct.  Faith  and  confidence  are  the 
solvents  of  the  present  difficulty.  The  world  is  not 
bankrupt,  even  though  a  receiver  is  needed  to  insure 
proper  and  orderly  re-division  of  assets. 


Barring  Foreign  Port  Equipment 

LAST  WEEK  the  New  York  City  Board  of  Estimate 
^  and  Apportionment,  in  approving  of  the  calling  for 
bids  for  the  crane  equipment  of  two  of  the  Staten  Island 
piers,  added  the  condition  that  the  equipment  must  be 
of  American  manufacture.  This  was  done  because  of 
representations  that  foreign  manufacturers,  chiefly  Ger- 
man, were  expected  to  seek  the  business  and,  if  price 
alone  were  considered,  would  capture  the  contracts.  It 
was  contended  that  the  foreign  cranes  were  not  as  good 
as  American  equipment  of  the  same  type  and  that  an 
American  city  should  favor  domestic  manufacturers 
in  order  to  give  employment  to  American  workmen. 
The  specifications,  it  is  stated,  favor  the  German  manu- 
facturers due  to  the  influence  of  the  foreign  lessees  of 
the  pier,  who,  under  the  curious  theory  of  port  devel- 
opment held  by  the  present  city  administration,  have 
almost  complete  control  of  pier  design  and  equipment. 

What  proportionate  weight  these  arguments  had 
with  the  board  cannot  be  ascertained,  nor  has  an  engi- 
neer's report  to  the  board  on  the  subject  been  made 
public.  The  decision,  however,  is  one  of  exceptional 
interest  in  connection  with  our  present  export  and  im- 
port trade  situation  and  involves  principles  of  impor- 
tance to  American  engineers  and  manufacturers. 

Of  the  statements  made,  the  more  important  is  the 
contention  that  the  foreign  cranes  are  inferior  to  those 
of  American  make.  This  is  a  broad  statement,  suscep- 
tible of  proof  only  by  the  most  painstaking  inquiry  into 
the  service  records  of  both  foreign  and  American  equip- 
ment. Lacking  such  an  inquiry  it  is  not  a  sufficieiit 
argument  for  excluding  the  foreign  equipment. 

Allied,  however,  to  this  contention  are  the  long-time 
performance,  maintenance  and  repair  factors,  to  which 
much  weight  must  be  attached  in  reaching  a  decision. 
The  German  manufacturer,  under  present  necessity,  is 
looking  for  any  market  into  which  he  can  break.  Obvi- 
ously he  cannot  look  here  for  a  permanent  market  in  dock 
cranes  and  similar  port  equipment;  his  present  oppor- 
tunity is  a  temporary  one,  due  to  the  war  unsettlcment. 
His  interest  in  long-time  performance  would  be  less, 
therefore,  than  that  of  an  American  firm  which  is  look- 
ing for  repeat  orders,  and  whose  reputation  would  be 
very  much  jeopardized  by  failure  of  its  equipment  in 
80  important  a  location  as  the  Staten  Island  piers. 
Moreover,  American  firms  would  be  interested  in  the 
maintenance,  and  could  more  readily  take  care  of  re- 
pairs. 

In  the  future,  too,  when  European,  and  particularly 
German,  cost.s  rise,  repair  bills  might  mount  to  high 
figures.  New  York  is  buying  cranes  not  for  a  three  or 
a  five-year,  but  for  a  twenty-year  use.  Consequently, 
it  is  justified  in  looking  pretty  well  into  the  future  and 
of  taking  into  consideration,  not  present-day  conditions 
but  those  that  will  obtain  when  we  are  some  four  or 


five  years  further  removed  from  the  abnormal  condi- 
tions created  by  the  war. 

To  the  argument  that  an  American  city  should  be 
willing  to  spend  about  $100,000  more  for  cranes  that 
can  be  bought  abroad  for  probably  $400,000,  on  the  plea 
that  it  would  help  feed  unemployed  American  workmen, 
relatively  little  consideration  need  be  given  here. 
Everyone  desires  to  see  our  unemployed  put  to  work. 
However,  all  other  conditions  being  equal  we  question 
■whether  New  York  City,  whose  tax  rate  is  already  very 
high  and  under  protest  by  the  taxpayers  should  saddle 
its  people  with  the  additional  expense.  No  stockholder 
would  approve  his  board  of  dii-ectors  spending  $100,000 
extra  in  a  $400,000  deal  on  philanthropical  grounds. 

We  are  fully  aware,  of  course,  of  the  outcry  that 
would  be  raised  against  public  officials  who,  under  pres- 
ent conditions,  would  let  contracts  to  foreign,  and  par- 
ticularly German,  firms.  In  fact,  a  majority  of  the 
public  itself  might  take  the  ground  that  American  work- 
men should  be  favored  even  at  higher  cost,  but  eco- 
nomically the  contention  cannot  be  maintained. 

Aside  from  these  factors  is  another  point  that  re- 
quires consideration,  namely,  that  of  adaptability  to 
American  workmen  and  to  the  other  items  of  dock 
equipment.  There  can  be  little  doubt  that  the  American 
workman  works  best  with  American  tools.  He  is 
familiar  with  American  systems  of  control.  He  knows 
how  to  gage  his  operations  to  a  nicety  due  to  long  prac- 
tice with  American  equipment.  Moreover,  he  main- 
tains best  the  type  of  equipment  with  which  he  is 
familiar.  Further  than  that,  however,  the  equipment 
must  fit  in  with  everything  else  of  a  mechanical  nature 
involved  in  dock  operations,  with  our  types  of  freight 
cars,  and  our  locomotive  clearances,  with  our  motor 
trucks  and  other  mobile  equipment. 

It  may  be  contended  that  all  of  these  matters  can  be 
covered  by  si>ecifications.  Theoretically,  that  is  true — 
true  in  the  same  sense  that  a  manufacturer  of  heavy 
machinery  having  seen  a  new  type  of  equipment  built 
by  a  competitor  can  quickly  produce  a  similar  design. 
Yet  we  know  from  long  and  disastrous  experience  that 
•this  manufacturer  will  require  months  and  possibly 
years  to  work  the  "bugs"  out  of  the  design.  Similarly, 
there  are  many  intangibles  in  fitting  in  ^  system  of 
cranes  to  all  manner  of  American  equipment. 

On  the  whole,  therefore,  on  the  grounds  of  main- 
tenance, repairs  and  adaptability  there  is  reason  to  be- 
lieve that  the  decision  of  the  New  York  board  to  elimi- 
nate foreign  equipment  may  be  sound.  The  engineer's 
report,  not  now  available,  would  shed  light  on  the  situa- 
tion. It  is  well  to  emphasize,  however,  that  a  decision 
of  this  sort  is  essentially  an  engineering  matter.  The 
better  method  of  procedure  would  have  been  to  allow 
the  foreign  bids  to  be  received — on  specifications,  how- 
ever, untainted  with  foreign  practice — and  then,  with  the 
differential  in  first  cost  available,  to  weigh  against  the 
saving  in  price  the  various  considerations  that  have 
here  been  set  down. 

There  are  obvious  limits  to  the  differential  in  first 
cost  which  would  be  offset  by  the  con.siderations  dis- 
cussed. What  that  limitation,  even  as  a  percentage  fig- 
ure, is  cannot  be  lightly  determined.  In  fact,  much 
would  have  to  be  left  for  judgment  even  with  the  first- 
cost  bids  at  hand,  but  certainly  the  soundness  of  the 
decision,  economically,  can  be  questioned  when  the 
foreign  product  is  excluded  without  eiving  the  foreign- 
ers an  opportunity  to  bid. 
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Excavating  the  Foundation  for  Hetch  Hetchy  Dam 

Open  Cut  Method  Used  on  New  San  Francisco  Water-Supply  Structure  Although  Depth  Reaches 
146  Ft.  Below  Flood-Water  Level — Favorable  Bedrock  Formation  Found 


r'l  ORDER  to  remove  material  overlying  the  bedrock 
at  the  Hetch  Hetchy  dam,  now  under  construction 
for  the  water-supply  of  the  City  of  San  Francisco, 
it  was  necessary  to  divert  a  stream  flow  of  about 
12,000  sec.-ft.  and  excavate  to  a  maximum  depth  of  146 
ft.  below  flood-water  level.  Bedrock  was  found  at 
depths  ranging  up  to  a  maximum  of  113  ft.  in  the  deep- 
est place,  below  the  bed  of  the  stream,  although  even 
in  the  potholes  there  were  very  few  spots  where  the 
depth  exceeded  100  ft.  When  the  work  began  the  ques- 
tion of  how  the  water  could  best  be  kept  out  of  the 
excavation  was  complicated  by  uncertainty  as  to  the 
porosity  of  loose  material  on  the  upstream  side.  A 
large  amount  of  percolation  into  the  excavation  was 
expected ;  in  fact,  the  prospect  of  having  to  work  under 
compressed  air  was  so  definite  that  the  lower  portions 
of  pneumatic 
caissons  were 
brought  to  the 
site  to  be  in 
readiness 
when  needed. 
However,  the 
excavation 
was  completed 
in  twenty 
months  by  the 
open-cut 
method  with- 
0  u  t    either 

flooding    the 

excavation   or 

utilizing     the 

full    capacity 

of  pumps  that 

had   been    in- 
stalled for  un- 

watering. 

Two    factors 

in  the  success 

of   the    open- 
cut  method 

are  the  tight- 
ness   of   the 

cut-off     wall 

for   diverting 

surface  water 

and  the  pres- 

ence   of    im- 
pervious 

strata   in   the 

loose  material 

on    the   u  p- 

stream  side  of 

the  .site.    The 

location  in  the 

canyon  select- 

ed   for   the 

d  a  m  s  i  t  e    is 

such  that  (1) 

the    founda- 
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Canyon  In  foreground  extends  down  to  a  level  48  ft.  below  "A" 


tion  slopes  upward  in  a  downstream  direction,  (2)  the 
walls  of  the  canyon  converge  and,  (3)  the  extreme  irreg- 
ularity of  the  granite  bedrock  on  bottom  and  sides  should 
tend  to  make  the  concrete  a  unit  with  the  bedrock  itself. 
The  tunnel  built  to  divert  the  flow  of  the  river  through  the 
solid  rock  south  of  the  site  is  23  x  25  ft.  in  cross-section 
and  900  ft.  long.  The  capacity  of  this  tunnel  proved 
to  be  sufficient  to  carry  the  flood  waters  during  the 
excavation  of  the  foundation.  In  the  accompanying 
sketch  the  various  elements  in  the  construction  opera- 
tions are  shown. 

Great  care  was  taken  in  constructing  the  diversion 
dam.  Not  only  was  it  desired  to  turn  as  much  of  the 
stream  flow  as  possible  into  the  tunnel,  but  also  to 
reduce  to  a  minimum  the  percolation  below  the  stream- 
bed  level.     To  accomplish  this  a  trench  was  excavated 

acrossthenat- 
u  r  a  1  stream 
bed  almost 
down  to  the 
ground -water 
level.  In  this  a 
line  of  Wake- 
field sheet- 
piling  extend- 
i  n  g  entirely 
a  c  r  o«s  s  the 
channel  was 
d»riven  to  a 
depth  of  6  to  8 
ft.,  this  depth 
feeing  suffi- 
cient to  reach 
a  more  or  less 
impervious 
stratum 
which,  it  was 
hoped,  would 
aid  in  decreas- 
f  n  g  percola- 
tion.  With 
this  sheet- 
piling  as  a 
cut  -  off  wall, 
a  timber  crib 
dam  was  built 
up  to  a  height 
of  40  ft.  and 
filled  with 
rock.  On  its 
upstream  side 
the  crib  was 
faced  with  a 
double  layer 
of  3-in.  plank. 
Burlap  and  tar 
were  used  be- 
tween the  lay- 
ers and  the 
outer  layer 
was    caulked 
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Diversion  tunne/  ^^°*' 


Consfn/cti'on  ff./f. 
aria 
'crusher 
p/ant 
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SO  as  to  make  the  dam  as  tight  as  possible.  Asphalt  was 
run  into  the  crevice  between  the  crib  face  and  the 
sheet-piling  cut-off  wall. 

Fine  material  was  dumped  on  the  upstream  side  of 
the  diversion  dam  to  aid  in  silting  up  cracks  in  the 
structure.  On  the  downstream  side,  below  the  level 
of  the  crib-dam  foundation,  rock  from  the  excavation 
was  filled  in  from  time  to  time  as  a  facing  on  the 
slope  to  prevent  a  sloughing  down  into  the  pit  that 
might  endanger  the  crib  foundation. 

As  the  diversion  dam  was  100  to  300  ft.  above  the 
upstream  toe  of  the  permanent  dam,  the  upstream 
slope  of  the  excavation  was  allowed  to  seek  its  own 
angle  of  repose  until  the  work  was  down  63  ft.  below 
the  foundation  of  the  diversion  dam.  Here  a  trench 
was  excavated  and  a  concrete  retaining  wall  30  ft. 
high  was  built  up  to  hold  the  toe  of  the  slope.  The 
top  of  this  wall  is  58  ft.  below  the  foundation  of  the 
diversion  dam.  Thus,  as  the  material  on  this  long 
slope  had  found  its  angle  of  repose  before  the  retain- 
ing wall  was  built,  the  face  of  the  slope  did  not  move 
materially  after  this  stage  of  the  work.  A  considerable 
flow  of  water  came  continually  from  beneath  this  wall 
but  it  was  well  anchored  at  both  abutments  and  served 
effectively  in  holding  back  the  material  while  the  ex- 
cavation was  carried  on  to  lower  levels.  No  difficulty 
was  experienced  in  the  sloughing  down  of  material 
under  the  wall  into  the  excavation  below. 

Of  the  water  that  came  through  the  diversion  dam, 
that  which  could  be  caught  at  a  sufficiently  high  level 
was  collected  high  up  on  the  slope  in  an  old  cofferdam 
that  was  made  to  serve  as  a  sump.  At  a  lower  level, 
near  the  north  end  of  the  retaining  wall,  a  large  pothole 
served  as  a  second  collection  basin  from  which  the 
water  was  pumped  back  into  the  stream  above  the  diver- 
sion dam,  a  lift  of  about  90  ft.  Water  from  lower 
levels  was  delivered  into  the  latter  sump,  two  lifts 
being  required  to  bring  up  that  collected  at  the  lowest 
points  in  the  excavation. 

At  the  downstream  end  of  the  diversion  tunnel  con- 
ditions were  more  favorable  for  keeping  water  out  of 


the  excavation.  Only  a  very  low  backwater  dam  was 
required  because  the  bedrock  here  was  near  the  sur- 
face and  the  excavation  was  more  than  400  ft.  upstream 
from  the  end  of  the  tunnel.  At  a  point  425  ft.  up- 
stream from  the  backwater  dam  a  small  retaining  wall 
was  built  to  hold  back  the  loose  material.  The  pumping 
installation  near  the  downstream  end  of  the  excavation 
varied  to  suit  changing  conditions  of  the  work  and 
ranged  from  a  6-in.  pump  working  part  time  to  a  6-in. 
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and  a  14-in.  pump.  The  length  of  the  discharge  pipes 
from  the.se  pumps  was  decreased  materially  by  pumping 
into  the  diversion  tunnel  through  a  construction  shaft. 

Methods  of  Handling  the  Material 

The  material  excavated  in  uncovering  bedrock  totaled 
161,947  cu.yd.  of  which  about  96,000  cu.yd.  was  solid 
rock  and  about  66,000  cu.yd.  was  loose  material.  Con- 
siderably less  than  half  the  total  e.xcavation  was  below 
the  level  of  the  original  stream  bed.  The  major  por- 
tion of  the  excavation  was  done  with  a  steam  shovel  on 
crawling  treads  delivering  to  4-cu.yd.  dump  cars  on  a 
narrow-gage  track.  The  cars  were  hauled  out  of  the 
excavation  on  the  upstream  side  by  17-ton  dinkeys  and 
when  the  grade  became  steep  a  counterbalanced  system 
was  used  so  that  incoming  trains  would  aid  in  pulling 
out  loaded  trains.  This  plan  was  continued  until  the 
track  grade  reached  20  per  cent.  A  hoisting  engine 
was  then  installed,  and  was  used  until  the  grade  be- 
came 34  per  cent.  During  the  last  days  of  steam-shovel 
service  in  the  pit,  the  shovel  delivered  directly  to  the 
2-cu.yd.  skips  handled  by  the  derricks.  The  shovel  was 
removed  when  the  excavation  reached  El.  3,435,  or  67 
ft.  below  the  original  stream  bed,  and  thereafter  the 
skips  took  out  a  total  of  about  20,000  cu.yd. 

Particularly  in  the  lower  portions  of  the  work, 
progress  was  slow  on  account  of  the  steepness  of  the 
canyon  walls.  The  danger  from  falling  rock  was  such 
that  men  could  be  worked  only  at  one  level  at  a  time. 
The  steam  shovel  usually  worked  10-ft.  lifts  on  alter- 
nate sides  of  the  canyon,  scaling  crews  above  being 
shifted  so  as  to  avoid  working  above  the  shovel. 

All  the  spoil  was  delivered  to  a  dump  in  the  valley 
above,  along  the  line  of  the  railroad  to  the  crusher 
plant.  The  railroad  location  for  handling  spoil  is 
entirely  suited  to  bring  in  sand  and  gravel  from  the 
crusher  plant  to  the  concrete  mixing  plant,  and  will  be 
used  for  that  purpose. 

Insure  Tight  Bond  With  Bedrock 

The  natural  gorge  uncovered  by  the  excavation  con- 
tained many  potholes,  some  of  them  ranging  up  to  20 
or  30  ft.  in  diameter.  The  gorge  runs  through  solid 
granite  practically  all  of  which  has  a  very  smooth, 
water-worn  surface.  Because  this  smoothed  surface 
would  not  give  a  firm  bond  with  the  concrete,  the 
contract  calls  for  the  removal  of  all  water-worn  sur- 
faces, or  at  least  their  scarification  to  the  extent  that 
a  firm  concrete  bond  would  be  assured.  The  same 
requirement  applied  to  rock  whose  surface  had  been 
weathered  or  which  for  any  other  reason  had  a  scaly 
or  flaky  surface.  The  contractor  has  the  option  of 
hand  work  or  sandblast  in  finishing  the  surface  to 
specifications. 

As  an  aid  in  insuring  wat^rtightness  a  cut-off 
trench  was  made  15  to  20  ft.  back  from  the  upstream 
face  of  the  dam.  This  trench  runs  from  the  bottom 
of  the  excavation  to  the  crest  of  the  dam  on  either 
side  of  the  canyon  and  ranges  from  a  15  x  20-ft.  cross- 
section  at  the  bottom  to  a  much  smaller  size  near 
the  top. 

All  seams  were  followed  into  the  rock  until  they 
"pinched  out"  thus  affording  bond  for  concrete  against 
solid  bedrock.  The  specifications  permitted  grouting 
seams  where  necessary  but  because  no  seams  of  great 
depth  were  encountered  this  was  not  resorted  to.  As 
an    indication    of   the   tightness   of   the   bedrock   it    is 


pointed  out  that  although  the  entire  flow  of  the  river 
was  carried  through  the  tunnel  only  a  few  feet  away 
from  the  excavation  and  paralleling  the  cut  for  its 
entire  length  at  a  much  higher  level,  there  was  no 
seepage  from  the  tunnel  into  the  cut. 

The  diversion  dam  served  a  double  purpose  in  that 
it  was  also  used  as  a  means  of  carrying  the  construc- 
tion railroad  across  the  channel.  The  final  location  of 
the  tracks  is  as  shown  in  the  accompanying  plan.  By 
extending  spurs  along  either  side  of  the  canyon  it  was 
possible  so  to  locate  derricks  that  either  the  north  or 
the  south  railroad  spur  would  be  under  the  boom  of  all 
the  derricks  but  one.  This  one  served  the  middle  sec- 
tion in  the  lowest  portion  of  the  excavation  and  the 
skips  it  brought  up  had  to  be  transferred  to  a  second 
derrick.  After  completing  the  uncovering  of  bedrock 
the  derricks  were  left  in  place  to  be  used  in  placing 
plums   in   the  concrete. 

Workmen  Get  Air  Ride  Twice  Daily 

The  men  working  at  the  damsite  are  housed  in  a 
camp  on  Hodeau  Flat  from  which  a  five-minute  walk 
on  a  very  slight  grade  brings  them  to  a  point  on  the 
Hetch  Hetchy  railroad  immediately  overlooking  the 
site  and  about  500  ft.  above  the  bottom.  Early  in  the 
work  this  drop  was  traversed  by  an  incline  on  which 
a  car  was  operated  by  a  hoist.  A  cableway  has  since 
been  thrown  across  the  site  and  a  skip  takes  the  various 
shifts  to  and  from  any  desired  point  in  the  foundation 
itself.  The  skip  ordinarily  carries  about  30  men  and 
operates  on  a  2] -in.  cable.  With  this  arrangement  the 
men  are  taken  to  and  from  the  work  very  much  more 
quickly  than  would  have  been  possible  on  the  incline. 
This  skip  gives  a  birdseye  view  of  the  entire  site  and 
the  sensations  of  riding  in  an  airplane.  The  round 
trip  for  a  loaded  skip,  including  loading  and  unloading, 
occupies  about  three  minutes. 

Three  shifts  are  operated  in  the  foundation  excava- 
tion with  working  hours  from  7  a.m.  to  3  p.m.,  3  p.m. 
to  11  p.m.  and  11  p.m.  to  7  a.m.  The  night  shifts, 
however,  are  much  smaller  than  the  daylight  shift 
because  work  on  the  slopes  and  in  the  more  difficult 
locations  cannot  safely  be  done  at  night.  Adequate 
illumination  for  night  work  is  supplied  by  1,000-watt 
electric  lights  spaced  about  75  ft.  apart  on  two  cables 
some  200  ft.  above  the  lowest  point  in  the  excavation. 

For  the  purpose  of  checking  up  excavation  yardage 
as  well  as  convenience  in  plotting  exact  locations  and 
elevations  on  a  progress  chart,  a  plan  of  the  foundation 
area  has  been  laid  off  in  25-ft.  squares.  All  prominent 
points  or  points  where  the  grade  changes  abruptly  are 
marked  with  red  paint  on  the  rock  and  plotted  on 
this  plan. 

A  base  line  across  the  gorge  above  the  dam  is 
used  as  a  reference  for  all  locations,  these  locations 
being  given  by  two  figures,  one  representing  the  ordi- 
nate measured  on  the  base  line  and  the  second  the 
right-angled  offset  therefrom.  A  third  figure  gives  the 
elevation.  Thus  the  marking  5  -f  80  i/75/3456''  locates 
a  point  580.4  ft.  from  the  end  of  the  base  line,  offset 
75  ft.  from  it,  and  at  El.  345G.8. 

The  work  on  the  Hetch  Hetchy  dam  is  under  contract 
to  the  Utah  Construction  Co.  and  is  under  the  general 
supervision  of  M.  M.  O'Shaughnessy,  city  engineer  of 
San  Francisco.  C.  R.  Rankin  is  resident  engineer  at 
the  dam  site  for  the  city  and  A.  E.  Paddock  is  con- 
struction engineer  in  charge  for  the  contractor. 


August   11,  1921 


ENGINEERING     NEWS-RECORD 


225 


Concrete  Building  Plant  Layout 
for  Limited  Room 

CabTeway  Over  Siding  Unloads  Cars — Basement 

Bins  and  Mixer  Serve  Inside  Tower — 

All  Concrete  Spouted 

By  Carl  A.  Markgraf 

Cincinnati,  O. 

ACABLEWAY  unloading  outfit  and  inside  storage 
and  concrete  gravity  plant  distribution  were 
ingeniously  combined  to  meet  conditions  of  limited 
exterior  plant  space  in  building  tiie  Baldwin  piano 
factory  at  Cincinnati,  Ohio.  The  unique  feature  was 
the  cableway  unloading  unit.  By  means  of  this  cable- 
way  a  large-volume  stone  and  sand  handling  operation 
was  conducted  in  a  20-ft.  strip  occupied  by  a  siding 
along  one  side  of  the  building. 


the  exception  of  the  special  excavator  operation  de- 
scribed in  Engineering  News-Record,  Feb.  17,  1921, 
p.  314.  In  general,  construction  interest  is  attracted 
only  by  the  equipment  for  mixing  and  placing  the  con- 
crete. 

Plant  Plan  and  Equipment 

As  shown  by  the  plan,  the  building  is  bounded  by 
the  C.  L.  &  N.  R.R.  and  two  busy  thoroughfares.  An 
old  four-story  structure  occupied  the  north  half  of  the 
site  for  the  new  building.  In  order  to  interfere  as 
little  as  possible  with  factory  operations,  it  was  decided 
to  construct  the  new  building  in  two  halves,  the  old 
structure  not  being  razed  until  the  south  half  of  the 
new  was  completed  and  put  in  operation,  so  that  pro- 
duction would  be  interrupted  for  the  minimum  time. 

Following  from  these  conditions  the  general  consid- 
erations governing  the  plant  plan  and  equipment  were: 
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Structurally  the  building  does  not  depart  from 
familiar  practice.  It  is  reinforced  concrete  with  brick 
curtain  walls  carried  on  concealed  spandrel  beams,  and 
is  approximately  85  x  370  ft.  in  plan  and  seven  stories 
high,  with  a  basement  under  the  south  half.  The  aver- 
age .story  height  is  13  ft.  The  typical  floor  bays  are 
20  ft.  3  in.  square  and  flat  slab  construction  is  used 
practically  throughout.  The  floors  are  designed  for  150 
lb.  live  load;  the  rough  slab  being  1\  in.  thick  with 
a  I -in.  top  coat  of  special  finish  placed  with  the  slab. 
The  hisement  excavation  was  steam-shovel  work,  with 


(1)  Although  the  building  was  to  be  constructed  in  two 
parts,  economy  indicated  that  the  equipment  should  be 
arranged  to  handle  both  parts  with  as  little  change  as 
possible.  (2)  Having  no  working  space  at  the  sides 
or  north  end  of  the  building,  it  would  be  necessary  to 
place  a  large  part  of  the  equipment  and  provide  stor- 
age for  materials  inside  the  building.  (3)  Practically 
all  building  materials  would  be  received  by  rail  in  car 
lots.  (4)  Because  of  the  limited  clearance  on  the  ex- 
isting siding  at  the  west  side  of  the  building,  ordinary 
uidoading  equipment  could  not  be  employed. 
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All  concrete  was  to  be  spouted  to  positioii.  By  plac- 
ing the  concrete  hoist  in  the  elevator  shaft  of  the  clock 
tower,  it  was  possible  to  concrete  both  halves  of  the 
building  from  one  hoist.  This  location  of  the  concrete 
tower  in  turn  determined  the  location  of  the  main  con- 
crete plant  in  the  west  central  portion  of  the  basement. 
The  location  of  the  concrete  plant  and  railroad  siding 
determine'd  the  position  of  the  storage  for  sand,  stone 
and  cement.  The  general  arrangement  of  the  building 
aiid  equipment  is  shows  by  the  sketch  plan  and  eleva- 
tion. 

Material  Handling  Equipment 

The  unloading  equipment  for  handling  the  shipme'nts 
of  sand  and  stone,  totaling  some  18,000  cu.yd.  consisted 
of  a  ?-cu.yd.  clamshell  bucket  operating  on  a  cableway 
suspended  from  two  towers.  These  cableway  towers, 
which  straddled  the  railroad  siding,  were  located  ap- 
proximately 25  ft.  froui  each  end  of  the  new  building. 
The  south  towei-  was  12  x  15  ft.  x  145  ft.  high,  while 
the  north  tower  was  15  ft.  square  and  130  ft.  high. 
The  cableway  connecting  the  two  towers  was  placed 
70  ft.  above  the  ground  in  order  to  clear  two  bridges 
which  connected  the  new  buildings  with  portions  of 
the  plant  on  the  opposite  side  of  the  railroad. 

During  the  construction  of  the  south  half  of  the 
building,  the  south  cable  tower  was  equipped  with  an 
e'evator  for  hoisting  terra  cotta,  stone,  brick,  etc., 
while  such  materials  as  forms  shores  and  reinforcing 
steel  were  hoisted  by  means  of  a  30-ft.  boom  swung 
from  the  same  tower.  The  south  half  completed,  the 
elevator  and  boom  were  moved  to  the  north  tower. 

At  50-ft.  intervals  from  the  south  cable  tower,  two 
additional  towers  were  erected.  These  were  7  x  8  ft.  x 
40  ft.  high  and  supported  large  wooden  receiving  hop- 
pers, provided  with  chutes.  The  engine  for  operating 
the  clamshell  bucket  and  the  cableway  carriage  was 
placed  on  a  raised  platform  near  the  south  tower.  In 
operation,  the  material  was  hoisted  in  the  clamshell  a 
sufficient  height  to  clear  the  bridges,  moved  along  the 
cable  t"  the  sand  or  stone  hopper  tower  and  dummied. 
The  material  was  then  conveyed  by  chutes,  through 
openings  in  the  steel  sash,  to  the  interior  of  the  build- 
ing. The  chutes  terminated  in  temporary  holes  in  the 
second  floor  slab,  where  the  material  dropped  to  the 
bins  below. 

The  main  storage  bin,  constructed  of  heavy  timbers, 
was  located  in  the  basement.  It  was  120  ft.  long, 
with  inclined  sides  8  ft.  high,  braced  laterally  against 
the  adjacent  columns.  Quick-shift,  hand-operated 
gates,  especially  designed  to  prevent  clogging  were 
used  for  discharging  material  from  the  bins.  These 
gates  were  placed  staggered,  31  ft.  on  centers.  The 
maximum  capacity  of  this  bin  was  365  cu.yd.  stone  and 
180  cu.yd.  sand.  An  auxiliary  storage  bin  with  a  capac- 
ity of  350  cu.yd.  of  stone  and  180  cu.yd.  of  sand  was 
later  located  on  the  first  floor.  The  material  from  this 
bin  was  fed  to  the  main  bin  through  temporary  8-in. 
slots,  4  ft.  long,  spaced  4  ft.  on  centers  in  the  first 
floor  slab  along  the  center  line  of  the  bin. 

Cement  was  stored  in  the  basement  just  west  of  the 
mixing  plant,  and  was  unloaded  direct  from  cars  to 
mixer  or  storage,  as  desired,  by  gravity  rollers. 

A  220-ft.  concrete  hoist  tower  gave  a  working  radius 
of  approximately  185  ft.  The  first  chute  was  hung 
from  a  40-ft.  boom  and  the  other  chutes  were  suspended 


from  gin  pole  and  tripods.  Standard  30-ft.  chutes  were 
used. 

Skip  cars  conveyed  the  material  from  the  bin  to 
the  mixer.  These  cars  holding  16  cu.ft.  of  stone  and  8 
cu.ft.  of  sand  were  of  special  design  to  fit  cramped 
quarters  and  were  fabricated  in  the  contractors'  shop. 
They  were  operated  on  narrow-gage  tracks  in  a  narrow 
passageway  excavated  under  the  entire  length  of  the 
bins.  The  tracks  had  a  4-ft.  clearance  under  the  bins 
and  ascended  to  the  first  floor  level  through  a  7  x 
8-ft.  opening  in  the  first  floor  slab.  The  skip  cars 
were  operated  together,  one  returning  empty  from  the 
mixer  while  the  other  carried  a  charge  to  the  mi.xer. 
A  three-drum  hoist  engine  operated  both  skip  cars, 
the  bucket  in  the  concrete  hoist  and  a  30-ft.  boom  at 
the  top  of  the  tower.  The  concrete  was  mixed  in  four- 
bag  batches. 

To  mix  and  hoist  the  concrete  there  was  a  crew  of 
eight  men,  as  follows:  Two  operating  the  bin  gates 
for  sand  and  stone,  two  supplying  the  mixer  with 
cement  either  from  storage  or  direct  from  the  cars,  one 
opening  and  emptying  the  cement  sacks,  one  in  charge 
of  mixing  and  dumping  the  concrete,  one  in  the  crows- 
nest  directing  the  flow  of  concrete  through  the  chutes, 
and  one  hoisting  engineer.  Steam  was  furnished  from 
a  local  power  plant.  A  crew  of  six  men  and  one  fore- 
man on  the  floor  was  sufficient  to  move  all  chutes,  and 
do  the  necessary  tamping  and  grading.  This  made  a 
total  of  14  men  required  to  mix  and  place  the  concrete. 
The  efficiency  of  the  plant  layout  is  reflected  in  this  low 
labor  cost  of  handling  the  12,000  cu.yd.  of  concrete 
required. 

The  buildii>g  was  designed  by  the  Detroit  office  of 
Lockwood-Greene  &  Co.,  F.  M.  Erwin  being  their 
resident  engineer.  It  was  erected  by  The  Ferro- 
concrete Construction  Co.,  general  contractors,  Cincin- 
nati, Ohio. 


Controlling  Water  After  Blowing 
Out  16-In.  Plug 

By  M'Kean  Maffitt 

S^uperiniencUnt  Water  and  .Sewers.  Wilmin^on,  N.   C. 

IN  MAKING  repairs  to  a  pipe  line  after  blowing  out 
a  16-in.  plug  we  were  unable  to  yarn  the  plug  because 
we  could  not  keep  down  the  water  coming  into  the 
excavation  from  leaking  valves  which  were  in  such 
condition  that  we  did  not  dare  to  try  further  to  close 
them  entirely.  To  overcome  the  water — about  100  gal. 
a  minute — we  adopted  the  following  kink: 

From  J-in.  gum  packing  we  cut  a  gasket  the  size  of 
the  inside  of  the  16-in.  bell.  Placing  this  gasket  on 
the  inside  face  of  the  plug  we  inserted  the  plug  in 
the  bell  and  braced  in  a  common  screw  jack  behind  the 
plug.  As  we  tightened  on  the  jack  we  regulated  the 
plug  so  that  we  had  an  even  joint  all  round.  With  a 
very  few  turns  of  the  jack  we  had  the  water  cut  off 
completely.  The  hydrant  nearest  to  the  job  was  opened 
so  that  there  would  be  only  the  head  of  water  from 
the  plug  to  the  outlet  of  the  hydrant.  When  the  water 
was  cut  off  we  yarned  and  poured  the  plug  in  double 
quick  time.  The  only  difficulty  was  in  holding  the 
gasket  against  the  face  of  the  plug  and  that  was  over- 
come by  tying  it  on  with  strong  cord  going  all  around 
the  plug.  Had  we  tried  to  yarn  the  plug  with  the  water 
in  the  hole  we  would  have  had  a  very  wet  joint,  whgreas 
it  was  as  dry  as  new  work. 
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Side  Slopes  of  Drainage  Ditches 
in  Unstable  Soil 

Engineers  Advise  1  on  3  for  Buckshot  Clay  After 

Study  of  Caving  Slopes  —  Change  in 

Dredging  Plant  Necessary 

\  PROBLEM  in  the  design  of  dredged  drainage 
_l\  ditches  for  soft  and  unstable  soil  is  the  relation  of 
the  side  slopes  to  caving  and  sliding  of  the  banks,  this 
problem  having  a  special  bearing  upon  the  permanence 
of  the  ditches  and  their  future  requirements  for  main- 
tenance. Economic  advantages  of  a  much  flatter  slope 
than  that  generally  used  are  indicated  by  an  investiga- 
tion of  certain  ditch  systems  in  Missouri,  showing  the 
economy  of  greater  first  cost  for  larger  excavation  in 
order  to  secure  more  stable  ditches  which  will  retain 
their  efficiency  for  a  considerable  period.  Where  drain- 
age ditches  become  badly  obstructed,  either  they  must 
remain  largely  ineffective  or  costly  reconstruction  may 
be  necessary  to  restore  the  original  flow  capacity,  this 
work  sometimes  involving  special  bond  issues  during 
the  life  of  the  original  bonds  for  the  construction  of 
the  ditches. 


Such  a  condition  had  not  been  foreseen  when  the 
reconstruction  was  undertaken,  and  by  direction  of  the 
county  court  an  investigation  was  made  by  the  Elliott 
&  Harman  Engineering  Co.,  Peoria,  111.  The  report 
attributes  the  difficulty  entirely  to  the  caving  banks,  as 
the  material  spreads  so  as  to  cover  the  bottom  of  the 
ditch  and  thus  raises  the  grade.  The  amount  of  silting 
from  surface  soil  washed  into  the  ditches  is  considered 
negligible.  The  remedy  i-ecommended  is  the  reduction 
of  the  slopes  from  1  on  1  to  1  on  3,  but  using  1  on 
li  in  certain  places  where  floating  dredges  are  now 
installed,  with  changes  in  dredging  equipment. 

Joint  clay  or  "buckshot"  clay  is  the  soil  principally 
encountered,  but  sand  or  sandy  loam  occurs  on  ridges. 
The  clay  is  composed  of  very  fine  particles  and  is  very 
porous,  having  numerous  well-defined  joints  or  cracks 
through  which  water  can  peneti-ate  the  mass  readily. 
When  saturated  with  water  the  clay  becomes  soft  and 
mushy,  so  that  when  a  block  of  clay  slides  into  the 
water  it  softens  and  flows  over  the  bottom  of  the  ditch. 
Caving  appears  to  begin  near  the  bottom  of  the  slopes, 
due  to  this  softening  of  the  clay. 

An  abstract  of  the  conclusions  arrived  at  and  the 
recommendations   made    in    the    report    to    the   county 


FIG.  1.     IMPROVING  CAVED  DRAINAGE  DITCHES 
A — Ditch  ahead  of  dredge.     B — Ditch  behind  dredge 

In  three  drainage  districts  established  in  Pemiscot 
County,  Mo.,  under  the  direction  of  the  county  court, 
the  ditches  built  during  a  period  of  about  fifteen  years 
were  5  to  8  ft.  deep,  with  specified  side  slopes  of  1 
on  1.  The  amount  of  caving  was  considerable  in  some 
localities,  but  was  attributed  for  the  most  part  to  poor 
workmanship,  except  where  water-bearing  sand  was  en- 
countered. In  1919  reconstruction  was  begun  in  order 
to  provide  more  effective  drainage,  the  ditches  being 
enlarged  and  their  depth  increased  to  from  10  to  16  ft. 
With  increased  depth,  additional  caving  began  early 
in  1920,  when  the  ground  had  been  saturated  by  heavy 
rains,  so  that  in  places  the  enlarged  ditches  were  little 
if  any  deeper  than  in  their  original  condition.  This 
condition  greatly  reduced  the  value  of  the  improvement 
to  all  of  the  lower  lands  in  the  districts  affected. 
Average  examples  of  these  ditches  are   shown   above.  ] 


FIG.   2.     CAVING  DRAINAGE  DITCHES 
A — Main  ditch.     B — Lateral 

court  is  given  below.  These  recommendations  have 
been  practically  adopted  by  the  court  and  the  improve- 
ment is  now  proceeding  along  the  lines  recommended. 
None  of  the  work  with  slopes  of  1  on  3  i.as  been  con- 
structed as  yet,  but  a  dragline  excavator  suitable  for 
the  heaviest  portion  of  this  work  is  being  installed  in 
one  of  the  three  districts.  Arrangements  have  been 
made  with  the  contractor  to  complete  that  part  of  the 
work  which  can  be  done  with  the  present  floating 
dredge,  leaving  for  later  consideration  the  work  which 
properly  requires  a  dragline  mathine.  The  estimated 
quantities  for  the  three  districts  aggregated  7,0.57,200 
cu.yd.  for  slopes  of  1  on  1,  with  a  cost  of  $1,009,452, 
including  outlets,  right-of-way,  engineering  and  admi«- 
istration.  With  the  flatter  slopes  of  1  on  li  and  1 
on  3,  as  now  recommended,  the  quantity  is  increased 
to  9,389,280  cu.yd.  and  the  total  cost  to  $2,199,592. 
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1.  The  ditches  which  are  being  reconstructed  will  not  be 
stable  and  will  not  give  effective  drainage  if  they  are  fin- 
ished with  side  slopes  of  1  on  1. 

2.  Caving  has  not  been  prevented  by  the  care  exercised 
by  the  contractors  and  engineers  in  cutting  slopes  exactly 
1  on  1,  instead  of  permitting  the  dredge  bucket  to  run 
freely  and  thus  cut  the  ditches  wider  at  the  bottom  and 
with    steeper   slopes. 

3.  The  floating  dipper  dredges  installed  for  the  recon- 
struction work  cannot  readily  form  slopes  flatter  than  1  on 
1  and  at  the  same  time  place  the  material  at  a  sufficient 
distance  from  the  bank  to  prevent  this  material  slipping 
back  into  the  ditch  if  the  banks  cave.  The  flattest  slope 
they  can  make  is  1  on  U,  and  with  such  a  slope  they  can- 
not deposit  the  material  at  such  a  distance  as  to  leave  an 
adequate  berm,  except  where  it  is  dumped  behind  the  old 
spoil  banks. 

4.  The  work  which   was  done   in   1920,  with  slopes   of    1 
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FIG.    3.      TTPTPAL,   DITCH    SECTION'S    IN    PEMISCOT 
COUNTY,  MO. 

on  IJ  has  gone  through  the  winter  and  wet  season  and  is 
in  much  better  condition  than  where  the  slopes  were  con- 
structed at  1  on  1,  but  it  is  not  satisfactory  from  the 
standpoint  of  stability,  as  the  slopes  show  much  caving 
It  is  pointed  out  that  ditches  with  1  on  1  slopes  have  stood 
well  until  the  wet  weather  of  winter  and  spring,  or  until 
the  water  was  drawn  down  to  a  low  level,  the  critical  time 
for  the  caving  of  banks  being  when  the  water  is  low  and 
the  ground  is  saturated. 

5.  In  order  to  have  reasonable  assurance  of  the  stability 
of  the  banks  and  proper  condi- 
tions for  economical  mainte- 
nance, the  slopes  should  be  con- 
structed 1  on  3,  leaving  a  berm 
between  the  ditch  and  spoil  bank 
of  a  width  about  three  times  the 
average  depth  of  the  ditch.  The 
spoil  banks  should  be  made  with 
slopes  as  flat  as  the  equipment 
available  will  permit,  so  as  to 
encourage  the  landowners  to  put 
the  spoil  banks  under  cultiva- 
tion.     Ditch    slopes   of   1    on   3 

will  be  comparable  with  the  standard  slopes  for  levee  con- 
struction in  this  section.  They  should  be  planted  with 
Bermuda  grass,  and  kept  clipped  or  grazed  and  free  from 
any  other  vegetation. 

6.  It  is  recommended  that  the  court  should  issue  orders 
that  will  enable  the  engineers  to  modify  the  cross  sections 
and  the  reconstruction  program  so  that  when  the  ditches 
are  improved  they  will  be  permanent  structures  which  may 
be  maintained  readily  for  the  effective  drainage  of  the  lands. 

7.  In  this  work,  the  floating  dredges  already  in  service 
should  be  used  to  complete  the  smaller  ditches  with  slopes 


of  1  on  IJ  where  they  can  do  this  effectively.  The  larger 
dredges  which  have  to  make  double  cuts  should  cut  one 
side  of  the  ditch  only,  not  disturbing  the  old  spoil  bank  but 
putting  the  new  material  behind  it.  In  this  way  they  can 
excavate  from  40  to  50  per  cent  of  the  required  ditch  cross- 
section,  and  reach  the  outlet  with  one  side  of  the  ditch 
excavated  in  less  than  half  the  time  it  would  take  to  com- 
plete the  full  cross-section.  The  remaining  portion  of  the 
larger  ditches,  and  such  of  the  smaller  ditches  as  the  float- 
ing dredges  cannot  handle  economically,  should  be  con- 
structed with  dragline  machines,  making  the  flatter  slopes 
and  wider  berms  recommended  in  the  report. 


Seashore  and  Track  Protection  on 
an  Irish  Railway 

Concrete  BIocIls  with  Protruding  Quarry  Stones 

Chained  Together  Along  Beach — Ballast 

Covered  with  Concrete 

ROWS  of  large  concrete  blocks  chained  together  and 
.  supplemented  by  heavy  quarry  blocks  laid  between 
the  rows  is  a  type  of  shore  revetment  used  by  the  Dublin 
«&  Southeastern  Ry.,  of  Ireland,  to  protect  a  part  of  its 
line  which  is  situated  close  to  the  seashore  between 
Greystones  and  Wicklow.  A  layer  of  concrete  is  also 
placed  over  the  stone  ballast  to  prevent  the  waves 
from  washing  it  away.  This  revetment  and  the  track 
protection  are  shown  in  the  accompanying  drawing. 
The  threatened  section  of  line  is  about  10  miles  long, 
and  the  protective  work  aggregates  6^  miles,  but  is 
not  continuous,  as  there  are  a  number  of  small  cuts  and 
fills.  To  a  great  extent  the  line  conforms  to  the  ground 
level  and  is  40  to  70  ft.  distant  from  the  water.  On 
the  land  side  is  low  ground  subject  to  periodical  flood- 
ing. 

Concrete  blocks  9  x  3  x  3  ft.  are  used  principally, 
weighing  about  6  tons  each,  a  small  number  being  only 
3  ft.  and  6  ft.  long.  They  are  placed  close  together  and 
connected  by  chains  laid  through  them  and  embedded  in 
the  concrete,  or  by  short  lengths  of  bars  or  chains 
similarly  embedded.  The  concrete  is  composed  of  I  part 
cement  to  5  parts  sand  and  gravel,  with  rough  stone 
blocks  set  in  it  to  form  an  irregular  surface  and  reduce 
the  amount  of  concrete.  A  cubic  yard  of  block  averages 
3  cu.ft.  of  cement,  15  cu.ft.  of  sand  and  gravel  and  9 
cu.ft.  of  stone  displacers.  These  blocks  are  cast  in 
i;lace,  as  a  rule,  in  rough  wood  forms,  but  some  have 
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been  cast  on  the  high  ground  and  then  rolled  into  the 
desired  position.  In  addition  to  the  rows  of  blocks, 
at  some  points  similar  2-ton  blocks  are  placed  in  inter- 
mediate spaces,  rough  rock  rubble  being  deposited 
between  the  blocks  to  protect  the  face  of  the  slope,  as 
shown. 

Track  Protection — Upon  the  sandy  subgrade  there 
are  two  rows  of  stone  spalls  and  ballast  22  in.  wide, 
and  8  in.  deep,  to  support  the  ties,  concrete  being  filled 


August  11,  1921: 


ENGINEERING     NEWS-RECORD 


229 


between  the  ties  for  a  total  depth  of  12  in.  The  edges 
of  the  concrete  are  rounded  off  and  are  reinforced  by 
longitudinal  steel  wires.  Concrete  is  laid  also  between 
the  ballast  and  the  first  row  of  blocks  on  the  shore  side, 
loose  stone  being  laid  on  the  outer  side  to  cover  the  sand 
as  far  as  the  property  fence.  The  track  has  the  Irish 
gage  of  5  ft.  3  in.  and  is  laid  with  bull-head  rails  in 
cast-iron  chairs. 

Railway  traffic  had  been  interrupted  frequently  by 
storms  before  the  construction  of  the  protective  work, 
this  part  of  the  line  being  out  of  service  for  three  weeks 
after  a  storm  in  November,  1915.  Relocating  the  line 
farther  back  from  the  sea  at  different  points  has  been 
proposed,  and  a  ten-mile  diversion  has  been  authorized, 
but  though  there  are  no  engineering  difficulties  involved 
the  cost  would  be  considerably  greater  than  that  of 
protective  works.  Up  to  the  end  of  1920  the  work  had 
cost  about  $225,000  fat  normal  rate  of  exchange).  The 
work  is  done  by  railway  forces.  This  system  of  pi'otec- 
tion  was  invented  by  C.  E.  Moore,  chief  engineer  of 
the  Dublin  &  Southeastern  Ry. 


Structural  Steel  Top  Story  on 
Concrete  Building 

Large  Floor  Space,  Exceptional  Light  and  Ventila- 
tion Needed — Sash  Panels 
Hinged  at  Top 

SPECIAL  design  of  industrial  buildings  to  secure  econ- 
omy in  meeting  special  manufacturing  conditions  is 
illustrated  by  the  combination  of  reinforced  concrete 
and  structural  steel  construction  in  a  three-stoi-y  pat- 
tern shop  and  core  building  83  x  57  ft.  Storage  for 
patterns  and  cores  is  provided  on  the  first  floor,  and 
the  second  floor  is  for  the  manufacture  of  metal  pat- 
terns. For  these  two  stories  reinforced-concrete  con- 
struction was  suitable  and  economical,  with  panels 
approximately  20  x  18  ft.  The  general  design  of  the 
building  is  shown  in  Fig.  1  and  the  steel  roof  truss 
details  in  Fig.  2. 
For  the  core-making  shop  on  the  third   floor,   hovv- 
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FIG.  1.     CONCRETE  HTni-DING  WITH   RTEEI.  TOP  .STORY 

ever,  it  was  desirable  to  have  larger  unobstructed  floor 
space,  with  exceptionally  good  light  and  ventilation  on 
account  of  the  smoke  and  gases  produced  in  manufac- 
ture. With  steel  construction  the  central  row  of  col- 
umns could  be  omitted  and  the  so-called  Pond  truss, 
forming  a  high  monitor,  gave  opportunity  for  ample 
skylight  and  ventilation  space.    It  was  necessary  also  to 


provide  against  roof  condensation  and  dropping  mois- 
ture, which  would  have  required  special  construction  in 
a  concrete  deck.  Further  the  cost  of  a  steel  truss  roof 
with  gypsum  tile  covering  was  found  to  be  about  15  per 
cent  less  than  that  of  a  flat  concrete  roof  with  raised 
skylights,  exclusive  of  the  provision  for  condensation 
in  the  latter  case. 

Steel  columns  are  anchored  to  the  girders  over  the 
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Fin.    2.      ROOF  TRUSS   FOR   SPECIAL  VENTILATION 

concrete  wall  columns  and  the  two  interior  rows  of 
columns,  the  walls  being  mainly  of  steel  sash  on  low 
brick  spandrels,  as  in  the  lower  stories.  The  two  21-ft. 
side  bays  of  the  roof  are  flat,  with  pairs  of  channels 
for  the  joists  and  single  channels  framed  between  them 
for  the  purlins.  Steel  trusses  of  the  Pond  or  butterfly 
type  span  the  central  40-ft.  space,  forming  a  wide 
monitor  with  gypsum  tile  on  the  top  and  swinging  sash 
for  the  sides.  The  sash  panels  are  hinged  at  the  top 
so  as  to  give  a  freer  opening  than  with  sash  pivoted 
at  the  middle,  as  in  the  side  walls. 

This  building,  which  is  part  of  the  enlargement  of 
the  Chain  Belt  Co.'s  plant  at  Milwaukee,  Wis.,  was 
designed  by  P^rank  D.  Chase,  Inc.,  engineers,  Chicago. 


Los  Angeles  Aqueduct  Irrigates  Large  Area 

Many  extensions  have  been  made  in  recent  years  to 
the  pressure  pipe  irrigation  system  in  the  San  Fer- 
nando Valley  which  is  supplied  by  water  from  the  Los 
Angeles  aqueduct.  There  is  now  under  irrigation  in 
this  valley  about  76,000  acres  or  seven-eights  of  the 
area  that  could  be  irrigated  by  canals  from  the  aque- 
duct supply.  In  addition  to  extending  the  pipe  system 
various  means  for  increasing  storage  capacity  have  been 
employed  to  offset  the  demand  for  an  excessively  large 
volume  of  water  at  certain  times  of  the  year.  Encino 
reservoir,  which  is  under  construction  on  the  south 
side  of  the  valley  above  the  main  canal,  will  hold  about 
3,000  acre-feet.  On  the  Westgate  project  the  Stone 
Canyon  tunnel  has  been  driven  from  the  south  portal 
to  within  50  ft.  of  completion  and  the  Stone  Canyon 
dam,  to  store  7,000  acre-feet,  is  well  under  way.  Num- 
erous small  reservoirs  are  planned  to  take  the  night 
flow  and  give  local  storage  for  use  in  daylight  hours. 
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Moving  a  Standing  210-ft.  Tree 

By   E.  p.  Stamm 

|-..shwatiT.    Cal. 

A  210-FT.  tree  with  10-ft.  butt  moved  in  its  vertical 
position  for  a  distance  of  20  ft.  was  a  recent 
accomplishment  in  the  logging  operations  of  the  Pacific 
Lumber  Co.,  at  Freshwater,  Gal.  Two  redwood  trees 
which  had  been  left  standing  for  use  as  spar  trees  or 
gin  poles  were  too  far  from  the  railroad  track  for 
effective  use,  but  as  it  was  impracticable  to  move  the 
railroad  it  was  decided  to  move  one  of  the  trees.  This 
tree  was  originally  260  ft.  high,  but  had  been  cut  to 
240  ft.  by  a  "high  climber"  who  ascended  by  means  of 
spurs  and  a  belt  around  the  tree.  At  240  ft.  the  trunk 
was  34  in.  in  diameter,  and  a  pulley  was  attached  for 
a    i-in.   cable   from   the   donkey   engine. 

When  it  was  decided  to  move  the  tree,  the  climber 


\ 

' 

y 

. 

! 

1 

t 

M 

KEDWOOD    TREE    210    FT.    HIGH    MOVED    20    FT.     (ARROW 

INDICATES    STUMP).      RIGHT-HAND    VIEW   SHOWS 

TREE  GUYED  FOR  USB  A^  GIN'  POLE  DERRICK 

ascended  in  a  chair  hoisted  by  the  cable  and  cut  off 
a  30-ft.  log.  This  left  a  210-ft.  trunk  38  in.  in  diam- 
eter at  the  top  and  10  ft.  at  the  bottom,  containing 
03,000  board  feet  by  the  Spaulding  scale,  which,  at 
10  lb.  per  foot  weighed  about  31.5  tons.  In  addition 
there  was  the  weight  of  about  1,.500  ft.  of  guy  lines, 
six  ll-in.  wire  cables  being  attached  at  10  ft.  below  the 
top  and  secured  to  large  stumps. 

The  butt  of  the  tree  was  then  sawed  from  the  same 
side  half  through  by  two  cuts,  one  12  in.  above  the 
other,  and  the  intervening  block  was  blown  out.  Six 
vertical  holes  were  then  drilled  at  the  center  of  the 
butt  and  fired  one  at  a  time  until  the  half  stump  di- 
rectly under  the  cut  had  been  blown  loose  and  removed. 
Four  30-in.  peeled  fir  logs  25  ft.  long  were  placed 
parallel  and  on  a  2  per  cent  grade,  with  their  ends  in 
the  undercut  of  the  tree,  forming  skids  on  which  the 
tree  was  moved.  The  rear  guy  lines  were  slacked  2  ft. 
and  the  front  lines  drawn  taut,  pulling  the  tree  for- 
ward to  facilitate  sawing  the  trunk  free  from  its  stump. 
The  remaining  half  of  the  trunk  was  then  sawed 
through  at  the  elevation  of  the  skids.  A  holdback  line 
or  cable  was  placed  around  the  bottom  of  the  trunk  and 
made  fast  to  a  stump,  allowing  4  ft.  of  slack. 

For  moving  the  tree,  the  rear  guys  were  slacked  4 


ft.,  the  front  lines  were  made  taut,  and  with  a  two- 
block  purchase  and  a  1-in.  wire  cable  the  donkey  engine 
pul!ed  the  bottom  of  the  tree  4  ft.  ahead  on  its  skids 
until  the  ground  holdback  line  was  taut.  The  rear  guys 
and  holdback  line  were  again  slacked  4  ft.,  the  front 
guys  made  taut  so  as  to  lean  the  top  ahead  4  ft.,  and 
the  bottom  again  pulled  4  ft.  forward.  These  opera- 
tions were  repeated  until  the  tree  was  adjacent  to  it.s 
new  base  or  seat,  which  consisted  of  four  3-ft.  redwood 
logs,  25  ft.  long,  laid  parallel  in  an  earth  pit  3  ft.  deep. 
The  two  center  skids  were  now  chopped  off,  leaving 
the  tree  to  move  the  last  10  ft.  over  two  .skids,  which 
were  then  blasted  to  splintei-s  so  that  the  tree  settled 
down  on  its  seat,  squashing  the  remaining  part  of  the 
skids.  When  all  guy  lines  were  made  taut  by  a  block 
purchase  with  the  engine,  the  tree  was  ready  to  receive 
its  buckling  guy  wires,  attached  two-thirds  of  the  way 
up  the  trunk  to  prevent  it  from  buckling  under  exces- 
sive strains.  A  36-in.  bull  block  was  attached  at  the 
top  of  the  tree,  two  loading  blocks  were  placed  on  two 
of  the  buckling  guys  and  with  lines  threaded  through 
the  blocks  the  tree  was  ready  to  do  its  work  as  a  high 
lead  pole  (or  gin  pole)  for  pulling  in  large  logs  and 
lifting  them  bodily  on  the  flat  cars  to  be  transported. 

Transport  Ministry  to  Issue  Regulations 
for  London  Traffic  Control 

(London  Correspondence ) 

REGULATIONS  proposed  by  London  members  of 
.  Parliament  to  deal  with  some  of  the  city's  traffic 
problems  will,  it  is  understood,  be  issued  by  the 
Ministry  of  Transport  for  voluntary  adoption.  The 
proposals  made  by  these  members  have  the  approval 
of  the  Ministry  of  Transport  and  a  number  of  local 
authorities,  and  legislation  is  really  necessary  before 
they  can  be  put  into  operation.  At  the  present  late 
stage  of  the  Parliamentary  session,  however,  the  gov- 
ernment is  not  likely  to  push  through  a  hill.  It  is 
believed  that  if  the  regulations  are  published  with  the 
approval  of  the  Ministry,  the  Home  Office  and  the 
majority  of  the  local  authorities  they  will  hold  good 
though,  of  course,  they  would  in  these  circumstances 
not   be   compulsory. 

The  scheme  proposed  by  the  investigating  commit- 
tee includes  regulations  affecting  vehicles  waiting  in 
streets,  broken  down  vehicles,  vehicles  in  an  unsound 
condition  and  likely  to  break  down,  unattended  vehicles, 
vehicles  used  for  advertisement  purposes,  unhired  cabs 
elsewhere  in  a  thoroughfare  than  on  a  cab  rank,  cab 
ranks,  and  ranks  and  stopping  places  of  omnibuses 
and  other  vehicles  plying  for  public  hire. 

If  the  original  scheme  goes  through  Parliament  in 
the  form  of  a  bill  the  Minister  of  Transport  will  be 
empowered  to  set  out : 

1.  Thoroughfares  which  are  not  used  by  traffic  or 
vehicles  of  any  specified  class  or  classes,  either  gen- 
erally or  at  stated  times. 

2.  Routes  to  be  adhered  (o  by  all  or  any  specified 
class  or  classes  of  vehicles  or  traffic  between  any  stated 
points. 

3.  Speed  of  all  of  any  ciass  or  classes  of  vehicle.i 
and  the  relative  highway  positions  of  traffic  of  vary- 
ing speeds  or  types. 

4.  Precedence  to  be  observed  between  vehicles  pro- 
ceeding in  the  same  direction,  in  opposite  directions 
or  in  crossing. 
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5.  Places  where  and  the  conditions  under  which 
vehicles  may  turn  in  order  to  proceed  in  the  opposite 
direction. 

6.  Conditions  subject  to  which  cattle,  horses,  sheep 
or  other  animals  may  be  driven  or  led. 

7.  Conditions  subject  to  which  articles  of  unusual 
weight  or  dimensions  may  be  carried  by  road,  loaded 
or  unloaded. 

8.  Conditions  subject  to  which  sanitary  vehicles  or 
vehicles  delivering  freight  or  merchandise  of  any  spe- 
cial class  or  classes  may  stand  in  thoroughfares. 

9.  Conditions  subject  to  which  house  and  street  re- 
fuse may  be  collected. 

10.  Traffic  notices  to  be  exhibited  and  the  form 
and  character  of  such  notices. 

By-laws  are  also  proposed  which  will  deal  with  ob- 
structions to  traffic.  These  include  marking  and  light- 
ing of  bridges,  lighting  and  guarding  of  street  works, 
provision  of  sufficient  head  room  in  new  bridges  and 
the  adequate  lighting  of  structures  with  insufficient 
head  room,  the  erection  or  placing  of  any  works  or 
objects  likely  to  cause  an  impediment  to  the  free  circu- 
lation of  traffic,  queues  of  persons  waiting  for  public 
vehicles   or  admission   to   places   of  entertainment. 

The  penalties  suggested  for  the  infringement  of  any 
fixed  regulations  are:  First  offense,  a  fine  not  exceed- 
ing £20 ;  second  or  subsequent  offense,  a  fine  not  exceed- 
ing £50.  The  continuance  of  an  offense,  after  a  con- 
viction, would  render  the  offender  liable  to  a  fine  of 
£5  per  day. 

Concrete  Chuting  Plant  for  Dam 
Laid  Out  in  Miniature 

Swiss  Dam  Site,  Towers,  Chutes  and  Cables  Repro- 
duced to  Scale  by  American  Manufacturer 
to  Insure  Successful  Operation 

By  C.  W.  Garrison 

The  Lakewood   Engineering  Co.,   Cleveland.   O. 

ABOUT  April  1  our  company  received  an  order  for  a 
.  complete  mixing  and  chuting  plant  for  the  construc- 
tion of  the  Barrage  de  Barberine,  a  hydro-electric 
development  in  Switzerland.  This  dam,  very  similar  to 
the  Roosevelt  Dam,  will  be  about  875  ft.  long,  215  ft. 
high,  17  ft.  at  the  top  and  200  ft.  at  the  widest  part 
of  the  base.  It  will  contain  about  375,000  cu.yd.  of  con- 
crete. It  will  take  about  three  years  to  complete  the 
work  because  of  the  short  season  in  which  construction 
can  be  carried  on.  Layouts  of  the  plant  had  to  be  made 
for  various  heights,  as  the  work  progressed. 

In  selling  American  machinery  in  foreign  countries, 
it  is  necessary  to  "sell"  American  methods  as  well. 
Obviously,  it  would  be  ridiculous  to  suppose  that  people 
having  no  experience  whatever  with  chuting  plants, 
would  be  able  to  use  the  equipment  unless  complete 
instructions  were  provided.  Accordingly,  when  the 
order  was  received,  our  first  thought  was,  as  to  whether 
or  not  the  plant,  as  laid  out,  would  function  properly. 
We  wanted  to  be  sure  that  nothing  had  been  over- 
looked— that  the  plant  layout  was  perfect  and  the 
various  units  of  equipment  selected  correctly. 

The  preliminary  layout,  from  which  the  equipment 
had  been  ordered,  had  been  made  before  complete  details 
were  available.  There  was  a  chance  that  some  unfore- 
seen difficulty  had  arisen  that  would  necessitate  a 
rearrangement  of  the  plant. 


So,  before  attempting  to  fill  the  order,  our  engineer- 
ing department  was  asked  to  check  the  plant  layout  and 
make  up  complete  instructions  for  its  erection  and  opera- 
tion. The  work  had  scarcely  been  started  when  it  was 
discovered  that  a  cableway  for  handling  plums  would 
interfere  with  the  tower  guy  lines.  This  cableway  with 
one  end  anchored  and  the  othei-  end  attached  to  a  movable 
tower,  required  70  ft.  vertical  clearance,  with  40  to  50 
ft.  horizontal  clearance.  Naturally,  some  arrangement 
of  the  guy  lines,  other  than  standard  practice,  would 
have  to  be  evolved  to  permit  the  operation  of  the  cable- 
way. 

After  several  attempts  on  the  draughting  board,  it 
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was  decided  that  the  only  way  to  solve  the  problem 
successfully  was  to  build  an  exact  model  of  the  dam  site 
and  of  the  dam  and  erect  the  plant  to  scale. 

Accordingly,  the  contour  of  the  ground  was  repro- 
duced in  clay,  following  exactly  the  contour  map  which, 
fortunately,  had  been  sent  to  us.  The  towers,  guy  lines, 
cables  and  chutes  were  all  built  to  scale,  in  the  exact 
positions  they  would  occupy.  The  troublesome,  but 
necessaiy,  cableway  was  represented  by  a  heavy  white 
cord.  Because  accuracy  was  so  essential,  the  construc- 
tion of  the  model  was  necessarily  slow  work.  In  fact, 
two  men  spent  practically  two  weeks  on  this  part  of 
the  work. 

The  tedious  work  of  making  the  model  was,  however, 
rewarded  by  the  comparative  ease  with  which  the  prob- 
lem was  solved.  The  required  clearance  for  the  cable- 
way  was  apparent  at  a  glance.  Guy  lines  could  be 
located  with  the  certain  knowledge  that  they  would  not 
interfere.  Many  guy  lines  had  to  be  omitted  because  the 
wide  valley  upstream  made  it  practically  impossible  to 
gu.v  on  that  side  without  interfering  with  the  cableway. 
This  made  it  necessary  to  jack  brace  the  towers  and  use 
double  instead  of  single  guy  lines. 

After  the  complete  plant  had  been  satisfactorily 
arranged,  drawing  were  made  to  show  the  work  at 
various  levels,  with  the  corresponding  arrangement  of 
every  detail  of  the  plant.  These  drawings,  supplemented 
by  detailed  typewritten  instructions,  and  photographs  of 
the  model,  made  it  comparatively  easy  to  understand 
just  how  the  equipment  should  be  used. 

Every  precaution  was  taken  to  explain  clearly  even 
the   smallest   details.     In   fact,   as  the  equipment   was 
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crated  each  piece  and  each  crate  was  marked  so  that  by 
reftrring  to  the  instructions  the  plant  could  be  unpacked 
as  it  was  needed. 

The  mi.xing  plant,  of  three  1-yd.  mixers,  will  be 
located  at  towers  A  and  Fi,  shown  in  the  accompanying 
photograph.  D  is  a  re-elevating  tower,  from  which  the 
concrete  is  carried  to  the  tower  K,  where  it  is  again  re- 
elevated  and  chuted  to  place.  The  tower  C  carries  the 
load  line  for  the  chute  from  the  tower  .4,  and  is  tied  in 
with  the  tower  /)  to  secure  maximum  strength.  Towers 
A  and  B  will  be  240  ft.  high;  C,  195  ft.;  D,  240  ft.;  and 
£,',  120  ft.  All  towers  are  of  steel.  They  are  all  located 
on  the  downstream  side.  The  chuting  plant  is  a  com- 
bination of  continuous  line  and  counterweight  chutes. 


Begin  Work  Enlarging  Chesapeake 
and  Delaware  Canal 

Involves  675,000  Yards  of  Dry  Excavation  as  First 

Construction  in  Building  the  Authorized 

Sea-Level  Route 

WORK  OF  ENLARGING  the  old  Chesapeake  and 
Delaware  Canal  has  started  under  contract  for 
the  excavation  of  675,000  cu.yd.  of  high  land,  pre- 
liminary to  making  the  old  lock  canal  of  12-ft.  depth 
and  24-ft.  lock  width  into  a  sea-level  canal  with  90-ft. 
width.  As  shown  in  the  accompanying  drawing,  the 
location  of  this  dry  excavation  work  now  in  progress 
begins  a  short  distance  west  of  the  Pennsylvania  R.R. 
bridge   and   it   is   estimated   that   funds   available   vriW 
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carry  the  work  almost  to  Summit  bridge,  a  little  short 
of  a  mile  distant.  By  the  time  work  on  the  present 
contract  nears  completion  Congress  may  appropriate 
sufficient  money  to  proceed  with  the  entire  project,  in- 
volving 6,000,000  cu.yd.  of  di-y  excavation  and  10,000,- 
000  cu.yd.  of  dredging. 

The  new  waterway  is  to  be  known  officially  as  the 
"Inland  Waterway  from  Delaware  River  to  Chesapeake 
Bay,  Delaware  and  Maryland,"  and  will  have  the  same 
location  a.s  the  old  Delaware  and  Chesapeake  lock  canal 
built  in  1824-29.  Locks  constructed  in  1850  with  a 
width  of  24  ft.  and  a  length  of  220  ft.  remain  to  the 
present  time  a.s  a  check  to  navigation.  The  present 
canal  has  three  locks,  with  the  summit  level  15  ft. 
above  mean  low  tide.  The  mean  ranges  of  tide  at 
Delaware  City  on  the  east  end  of  the  canal  and  at 
Chesapeake  City  on  the  west  end  are  respectively  6 
ft.  and  2  ft.  To  supplement  the  supply  of  water  in  the 
summit  level  furnished  by  several  streams  flowing  into 
it,  a  pumping  plant  was  established  at  Chesapeake 
City  lifting  the  water  from  Back  Creek.  No  records 
can  be  found  of  the  original  eciuipment,  but  when  the 
locks  were  enlarged  about  1850  a  walerwheel  34  ft. 


in  diameter,  with  helicoidal  buckets,  di-iven  by  two 
walking-beam  engines  was  installed.  The  wheel, 
capable  of  lifting  and  discharging  20,000  gal.  per  min., 
is  still  performing  and  according  to  observers,  judging 
from  its  appearance,  will  be  able  to  continue  until  the 
canal  is  lowered  to  tide  level  and  there  is  no  longer 
any  use  for  it. 

Decision  to  establish  a  sea-level  canal  in  the  same 
location  as  the  old  canal  followed  consideration  of  the 
subject  dating  from  1871,  when  a  movement  was 
launched  for  a  ship  canal  across  the  peninsula.  Sub- 
sequently a  company  was  chartered  to  dig  such  a  canal 
from  the  Sassafras  River  on  the  Chesapeake  side  to 
the  Appoquinimink  River  on  the  Delaware  side,  but 
work  never  progressed  beyond  the  project  stage.  In 
1894,  Major  W.  P.  Craighill,  afterward  brigadier- 
general  and  chief  of  engineers,  submitted  a  report  upon 
the  survey  of  seven  different  routes,  not  including 
the  existing  canal.  In  1907  a  report  was  submitted 
upon  two  routes,  the  Sassafras  River  and  the  existing 
canal,  by  a  commission  consisting  of  General  Felix 
Agnus,  Major  C.  A.  F.  Flagler,  Corps  of  Engineers, 
U.  S.  Army,  and  F.  T.  Chambers,  civil  engineer,  U.  S. 
Navy.  These  reports  were  reviewed  and  further 
studies  made  by  a  special  board  of  engineer  officers 
in  1911-13  whose  reports  recommended  the  route  of 
the  existing  canal. 

Congress  adopted  the  recommended  project  by  an 
appropriation  of  $3,000,000  in  the  River  and  Harbor 
Act  of  March  2,  1919.  This  appropriation  provided 
primarily  for  the  purchase  of  the  canal  company's 
property  at  the  agreed  price 
of  $2,514,289.70.  Condemna- 
tion proceedings  were  insti- 
tuted to  clear  title,  other  legal 
and  preliminary  proceedings 
were  completed  and  the 
United  States  took  possession 
of  the  canal  and  appurte- 
nances Aug.  13,  1919.  The 
first  act  of  the  Government 
upon  taking  charge  was  to 
abolish  tolls,  making  the  canal 
a  free  waterway.  The  adopted 
project  is  for  a  lockless,  tide  level  canal  12  ft.  deep 
and  90  ft.  wide  on  the  bottom,  estimated  to  cost 
$12,000,000. 

The  plan  of  improvement  includes  a  new  entrance 
to  the  canal  at  Reedy  Point  on  the  Delaware  River 
lielow  Fort  Du  Pont,  the  new  line  joining  the  present 
line  of  the  canal  about  3  miles  westward  of  the  present 
entrance  at  Delaware  City,  north  of  Fort  Du  Pont.  It 
is  proposed,  however,  to  improve  also  the  present  line 
of  the  canal  from  the  forking  point  to  Delaware  City, 
to  a  depth  of  12  ft.  upon  its  present  bottom  width  of 
36  to  40  ft.  for  the  use  of  barges  bound  to  and  from 
the  upper  Delaware  River.  The  new  entrance  is  in- 
tended for  vessels  bound  seaward  and  for  the  ship 
canal  when  the  waterway  is  so  enlarged,  following  the 
completion  of  the  present  improvement. 

The  adopted  project  provides  that  traffic  through  the 
canal  shall  not  be  interrupted  during  the  work  of 
improvement  and  therefore  the  plan  of  improvement 
had  to  be  arranged  to  conform  to  this  condition.  The 
program  of  operation  proposes  to  start  with  the  con- 
struction of  the  six  highway  bridges  to  replace  the 
antiquated,  inadequate  existing  structures  and  at  the 
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same  time  remove  the  overburden  of  dry  f?xcavation 
above  the  level  of  the  pi'esent  tow  path,  elevation  18 
ft.  above  the  datum  (mean  low  water  at  Sandy  Hook)  ; 
then  to  deepen  the  summit  level  10  ft.  to  the  level 
of  the  section  between  Delaware  City  and  St.  Georges 
or  if  funds  are  available  to  the  full  depth  of  12  ft. 
below  datum;  then  to  remove  lock  at  St.  Georges  and 
lower  sill  of  Chesapeake  City  lock  10  ft.,  pi-oducing 
one  level  from  end  to  end  of  canal.  The  section  between 
Delaware  City  and  St.  Georges  will  then  be  deepened 
to  12  ft.  below  datum  and  both  Delaware  City  and 
Chesapeake  City  locks  removed,  thereby  obtaining  the 
tide  level  canal  with  unobstructed  navigation.  Finally 
excavation  would  be  carried  out  a'.ong  new  line  from 
Delaware  River  to  junction  with  present  canal. 


Traffic  Census  Map  for  New  York 

THE  New  York  State  Highway  Commission  has  just 
completed  a  traffic  census  map  which  shows  graphic- 
ally the  maximum  traffic  over  state  highways  for  a  period 
of  12  hr.  during  the  month  of  Augu.st,  1920.  The  map, 
of  which  a  portion  is  reproduced  herewith,  is  drawn  to 
a  scale  of  10  miles  to  the  inch.  The  width  of  each  road 
as  shown  on  the  map  is  made  proportional  to  the  ob- 
served traffic  which  it  carried,  the  traffic  scale  being 
20,000  vehicles  per  inch  of  width.  In  addition,  the  num- 
ber of  vehicles  on  each  stretch  of  highway  during  the 
12-hr.  period  is  indicated  by  numerals. 

The  highway  traffic  map  was  originated  by  Charles  M. 
Edwards,  division  engineer  at  Rochester,  N.  Y.,  for  the 
New  York  State  Highway  Commission,     The  data  for 
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Due  to  the  necessity  for  curtailment  of  all  govern- 
ment expenditures,  the  River  and  Harbor  Acts  of  June 
5,  1920,  and  March  1,  1921,  did  not  carry  any  appro- 
priation for  the  canal.  With  the  balance  of  appro- 
priation of  1919  left  after  the  purchase  of  the  canal, 
.some  additional  land  and  expenditures  for  studies  and 
surveys,  excavation  of  the  high  land  to  the  amount  of 
675,000  cu.yd.  has  been  started  under  a  contract  with 
W.  H.  Gahagan  Co.  of  Brooklyn,  N.  Y.,  at  a  unit 
price  of  37c.  This  work  is  on  the  north  bank  of  the 
canal  and  begins  a  short  distance  west  of  the  bridge 
of  the  Delaware  Division,  Penn.sylvania  Railroad,  at 
the  eastern  foot  of  ridge  forming  the  back-bone  of  the 
Delaware  Peninsula  and  it  is  estimated  that  the  funds 
available  will  permit  the  extension  of  the  work  almost 
to  Summit  Bridge,  a  distance  a  little  short  of  a  mile. 
It  is  planned  to  confine  the  work  of  dry  excavation 
to  the  north  side  of  the  canal  as  far  as  possible,  as 
that  side  gives  a  slight  advantage  in  the  amount  of 
excavation  and  also  in  order  that  the  slopes  on  the 
south  bank  of  the  canal  now  well  covered  with  trees 
and  bushes,  may  be  left  undisturbed. 


the  map  were  collected  during  the  administration  of 
Frederick  Stuart  Greene,  state  highway  commissioner. 
The  traffic  shown  on  the  state  highways,  according  to 
Mr.  Greene,  is  the  normal  summer  traffic,  except  pos- 
sibly for  a  road  between  Albany  and  Saratoga,  where  the 
traffic  is  greater  during  the  races. 


Proposes  Teslins  Rails  Head  Down 

A  recent  suggestion  by  M.  II.  Wickhorst,  engineer  of 
tests  for  the  Rail  Committee  of  the  American  Railway 
Engineerint  Association,  for  better  co-ordination  of  rail 
tests  and  service  is  that  bend  tests  (drop  or  press)  of 
rail  samples  be  made  with  the  rail  head  in  tension. 
This  position,  he  claims,  would  give  a  ductility  closely 
correlated  with  the  condition  of  the  metal  in  the 
interior  of  the  rail  head,  which  in  turn  is  believed  to  be  in 
close  correspondence  with  the  liability  of  the  rail  to  fail 
in  the  track.  He  claims  that  the  drop  test  carried  out 
with  head  in  tension  covers  all  the  requirements  of  a 
chemical  segregation  test  and  at  the  same  time  is 
capable  of  revealing  any  fissured  or  shattered  condition 
of  the  rail-head  metal. 
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A  Study  of  Stresses  in  Eyebar  Heads 

Past  Practice  in  Proportioning:  Heads — Conclusions  from  Tests — Excessive  Stretch — Permanent   Set  in 
Budapest  Suspension  Bridge  Chains — Analysis  Reveals  High  Stresses — Influence  of  Pin  Diameter 

By  Josef  Beke 


EYEBARS  are  commonly  proportioned  by  empirical 
rules  which  have  not  been  checked  by  stress  calcu- 
lations so  far  as  I  know.  It  is  obvious  that  the  stress 
conditions  in  eyebars  are  much  too  complex  for  precise 
calculation,  and  for  this  reason  dependable  rules  of 
design  can  hardly  be  derived  by  pure  theory.  But 
approximate  analysis  based  on  simplified  assumptions 
is  justified,  to  explain  the  results  of  tests  and  certain 
experiences  that  have  been  had  with  large  chain  sus- 
pension bridges. 

Before  entering  into  such  analysis  I  will  cite  the 
test  results  and  experiences  that  led  me  to  further  in- 
vestigation of  the  subject. 

Tests  of  eyebars  were  considered  necessary  by  the 
Danube  Bridge  Division  of  the  Hungarian  Ministry  of 


Commerce  in  1898  as  a  basis  for  the  proportioning  of 
the  eyebar  chain  members  to  be  used  in  building  the 
Elizabeth  bridge  at  Budapest.  While  there  was  no 
immediate  reason  for  doubting  the  approximate  valid- 
itr  of  the  various  (not  greatly  dissimilar)  design 
formulas  given  by  different  authors,  yet  caution  was 
advisable  as  the  bridge  in  question,  with  a  main  span 
of  943  ft.,  would  far  surpass  prior  chain  bridges.  Since 
no  existing  testing  machine  was  capable  of  pulling  to 
destruction  full-sized  eyebars  of  the  size  here  in  ques- 
tion, the  tests,  carried  out  in  the  government  shops  at 
Diosgyor,  were  macje  on  small-scale  models,  of  the 
form  shown  in  Fig.  1. 

Hungarian  Tests  of  Model  Eyebars 

All  test  bars  were  cut  from  the  same  plate,  with  a 
view  to  eliminating  the  influence  of  possible  variation 
in  the  material.  Four  bars  had  circular  heads,  with 
width  of  metal  (x  =  y)  of  0.6  to  0.63  times  width  of 
bar;  the  other  37  eyebars  had  an  elongated  head  lik?. 
that  in  the  .sketch,  Fig.  1.  The  latter  .shape  had  been 
used  for  the  chain  bars  of  the  old  Budapest  suspension 
bridge,  built  in  1849  by  W.  Tierney  Clark,  and  it  was 
intended  to  use  the  same  shape  for  the  bars  of  the 
Elizabeth  bridge.  In  these  elongated  heads  the  side 
ratio  (ratio  of  x  to  the  width  of  body  of  bar)  ranged 
from  0.5  to  0.63,  and  the  back  ratio  f ratio  of  y  to 
width  of  body  of  bar)  ranged  from  0.63  to  0.75. 

As  in  all  similar  tests,  the  object  of  the  test  was 
to  determine  such  dimensions  as  would  make  the  head 
stronger  than  the  body  of  the  bar.  It  may  be  recalled 
that  Theodore  Cooper's  well-known  specifications  for 
American  bridges  require  that  rupture  shall  occur  in 
the  body  of  the  bar,  but  beyond  this  leave  the  detail- 
ing of  the  head  to  the  manufacturer. 


The  main  results  of  the  tests  may  be  stated  as  fol- 
lows: 

1 — When  the  back  ratio  was  0.75,  the  side  ratio 
could  be  made  as  little  as  0.50  without  causing  the 
bar  to  break  in  the  head.  With  side  ratio  greater 
than  0.50,  the  back  ratio  could  be  made  less  than  0.75; 
for  example,  side  0.55,  back  0.70/  'and  side,  0.63, 
back  0.67. 

2 — In  all  cases  where  head  and  body  of  bar  were  of 
approximately  equal  strength,  the  diagonal  width  z, 
measured  on  the  45°  line,  was  0.66  of  the  width  of 
the  bar. 

3 — None  of  the  bars  broke  through  the  back  (at 
dimension  y),  but  all  broke  at  .r  or  z.     Fig.  2  sketches 

^ the  character  of  fi-acture  and  the 

very  extensive  deformation  of  an 
originally  circular  eyebar  head  in 
which  the  side  and  back  ratios 
were  0.63. 

4 — In  evei-y  bar  tested,  whether 
it  broke  in  the  body  or  in  the  head, 
the  distortion  of  the  head  was  very 
marked.  When  the  side  ratio  was 
less  than  0.57,  the  elongation  of  the 
head  was  accompanied  by  marked 
reduction  of  area  at  the  sides.  Fig. 
3  sketches  the  deformation  of  two 
bars  that  broke  in  the  body,  the 
bars  therefore  meeting  the  Cooper 
requirement.  Bar  I  (side  ratio 
0.50,  back  ratio  0.75")  shows  a  very 
heavy  reduction  of  area  at  the  side  of  the  head,  whereas 
Bar  II  (side  ratio  0.59,  back  ratio  0.75)  shows  only 
a  large  elongation,  without  marked  contraction.  The 
dotted  line,  showing  the  original  shape  of  the  head, 
indicates  that  even  in  Bar  II  the  stretch  of  the  eye 
was  so  great  that  the  pin  hole  elongated  nearly  40 
per  cent.  It  developed  from  these  results  that  the  con- 
dition heretofore  considered  governing  ( i.e.,  rupture  to 

occur  in  the 
head)  can  be  met 
by  making  the 
side  ratio  not 
less  than  0.57, 
and  the  back 
ratio  such  as  to 
give  a  diagonal 
ratio  of  0.66. 
Corresponding- 
ly, and  in  fair 
agreement  with 
existing  rules 
for  proportion- 
ing eyebar  heads, 
it  was  decided 
to  adopt  a  pin 
diameter    two- 

3.     TWO  TYPICAL  DISTORTIO.V  4V,;v^o  ^f  the  hnr 

SKETCHES  *^'™-^  Of  *"^  °^^ 

(Both   bars   broke   In   bml.v)  width,  side  ratiO 


FIG.  2.     FK.VCTURE 
OX  DIAGONAL 
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of  the  head  0.53,  back  ratio  0.75,  and  therefore  diagonal 
ratio  0.69.  The  same  formulas  were  used  sixteen  years 
later  in  the  reconstruction  of  the  old  Budapest  suspen- 
sion bridge  ('1914-15),  while  the  original  chains  of  this 
bridge  had  pin-diameter  ratio  0.44,  side  ratio  0.53,  back 
ratio  0.68,  and  diagonal  ratio  0.66. 

Various  authorities  have  recommended  decidedly 
divergent  proportions.  Winkler  specifies  .r  =  A  a  -f- 
:\  d  and  y  ^  i  a  -|-  i  rf,  which,  in  the  case  of  a  pin 
diameter  d  two-thirds  the  bar  width  a,  gives  side  ratio 
0.72  and  back  ratio  0.94.  Berkley  gives,  for  d  =  0.75  a, 
the  side  ratio  0.62  and  back  ratio  1.0.  In  America, 
where  circular  eyebar  heads  are  in  general  use,  the 
bridge  shops  use  ratios  of  0.665  to  0.75,  regardless  of 
pin  diameter.  Clark's  proportions  as  exhibited  in  the 
old  Budapest  bridge  chains  have  already  been  noted; 
values  lower  than  those  of  the  tests  I  have  quoted 
are  also  given  by  Gerber,  who  makes  the  side  ratio 
0.55  and  the  back  ratio  0.75.  Summarizing,  practice 
hitherto  has  used  side  ratios  of  0.53  to  0.75,  and  back 
ratios  of  0.67  to  1.00. 

Stretch  of  Eyebar  Heads 

First  mention  of  the  very  great  stretch  of  eyebar 
heads  was  made  by  Cooper  in  his  paper  on  tests  of 
eyebars  for  the  first  Quebec  bridge  {Tranii.,  Am.  Soc. 
C.  E.,  1906,  411).  In  these  tests,  with  pin  diameter 
0.8  of  the  bar  width,  and  head  metal  ratios  of  0.72  to 
0.81,  permanent  stretch  in  the  heads  was  noted  at  loads 
as  low  as  12,000  lb.  per  sq.in.  in  the  body  of  the  bar, 
and  at  loads  of  24,000  lb.  per  sq.in.  this  stretch 
amounted  to  A  to  I  in.  In  the  discussion  of  Cooper's 
paper.  Prof.  Mansfield  Merriman  explained  this  stretch 
by  the  unfavorable  distribution  of  the  bearing  of  head 
on  pin,  this  pressure  being  greatest  in  the  axis  of  the 
bar  and  having  only  small  lateral  extent. 

Though  it  is  obviously  true  that  the  maximum 
pressure  is  higher  than  the  average  (or  projected) 
pressure,  yet  neither  theory  nor  tests  warrant  the 
assumption  that,  with  pin  diameter  two-thirds  the  bar 
width  as  usual,  the  bearing  pressure  exceeds  the  allow- 
able limit.  Even  if  the  bearing  pressure  becomes 
excessive,  it  is  not  easy  to  see  how  it  could  result  in 
anything  more  than  local  crushing.  In  fact,  Prof. 
Merriman  himself  did  not  propose  an  increase  of  pin 
diameter,  though  this  would  suffice  to  reduce  the  bear- 
ing pressure,  but  he  recommended  the  use  of  oval  pin 
holes  for  better  distribution  of  pressure  along  the 
sides  of  the  pin. 

That  change  of  maximum  bearing  pressure  without 
change  of  pressure  distribution  has  little  effect  on 
the  stresses  in  the  eyebar  head  was  shown  by  Cooper's 
tests  on  the  influence  of  pin  clearance,  as  well  as  by 
our  own  tests.  In  one  series  the  pin  was  3  mm.  smaller 
than  the  pin  hole  (so  as  to  produce  high  local  bearing 
pressure),  but  the  test  results  were  not  affected;  the 
heads  stretched  about  as  much  as  but  not  more  than 
in  the  other  tests,  in  which  the  pin  clearance  was  only 
i  to  3  mm.  and  therefore  the  maximum  bearing  pres- 
sure unquestionably  much  lower. 

Nevertheless  it  seems  that  some  American  engineers 
consider  increase  of  pin  diameter  to  be  a  means  of  pre- 
venting excessive  stretch  of  the  head.  Dircksen  quotes 
the  practice  of  the  American  Bridge  Co.  as  involving 
pin  diameter  ratios  from  0.9  to  1.3  iZ.  d.  Vcr.  dentscher 
Ing.,  1908,  368).  Lindenthal  recommends  pin  diameter 
equal  to  width  of  bar.     In    1913,   preparatory   to   the 


construction  of  the  great  bridges  of  the  New  York 
Connecting  Ry.,  Lindenthal  made  large-scale  tensile 
tests  on  bars  of  these  proportions  (reported  by  J. 
Melan  in  Eisenbau,  1914,  342).  However,  those  large- 
scale  tests  do  not  supply  confirmation  of  the  view 
referred  to.  Although  the  pin  diameter  was  equal  to 
the  bar  width,  and  the  head  was  so  proportioned  that 
the  bars  broke  in  the  body,  yet  the  head  stretched  so 
much  that  the  16-in.  pin  holes  elongated  by  97  mm. 
(maximum  122  mm.,  in  a  single  case  even  171  mm.). 
This  very  considerable  elongation  (average  24  per 
cent),  occurring  in  a  material  of  64,000  to  71,000 
ultimate,  with  22.8  per  cent  elongation  on  10-ft.  length, 
demonstrates  that  in  spite  of  the  large  pin  diameter 
the  head  of  the  bar  was  subjected  to  extremely  high 
stresses. 

Elongated  Pin  Holes  at  Budapest 

In  the  course  of  the  discussion  of  the  Cooper  paper 
already  mentioned,  A.  J.  Himes  asserted  that  stretch 
of  eyebar  heads  is  not  observed  in  actual  bridges.  The 
Budapest  suspension  bridges  show  the  contrary,  as  will 
be  cited;  doubtless  other  chain  bridges  would  also 
reveal  stretched  heads. 

When  the  chains  of  the  old  Budapest  bridge  were 
taken  down,  in  1914,  we  observed  in  all  pin  holes 
(original  diameter  4-<  in.,  or  0.44  times  width  of  bar) 
a  longitudinal  stretch  of  2  to  3  mm.,  although  the  bar 
stress  did  not  exceed  16,000  lb.  per  square  inch. 

It  seemed  reasonable,  therefore,  to  anticipate  a 
decided  stretch  of  the  chains  in  the  new  Elizabeth 
bridge.  On  this  account,  not  only  was  each  link  short- 
ened by  the  amount  of  the  elastic  stretch  due  to  the 
dead  weight  of  the  bridge,  but  in  addition  it  was  short- 
ened !•  mm.  as  allowance  for  its  coming  to  bearing 
against  the  pins.  After  completion  of  the  bridge  the 
sag  of  the  chain  was  several  centimeters  greater  than 
the  designed  amount;  the  difference  is  in  part  at  least 
chargeable  to  stretch  of  the  heads. 

From  the  preceding  it  may  be  concluded  that  it  is 
worth  while  to  attempt  an  analysis  of  the  stresses  in 
eyebar  heads. 

Stress  Analysis  of  Eyebar  Heads 

In  a  circular  eyebar  head,  let  it  be  assumed  that  all 
stresses  remain  below  the  proportional  limit,  that  radial 
plane  sections  remain  plane,  and  that  the  stress  in  the 
body  of  the  bar  is  uniformly  distributed.  Let  it  also  be 
assumed  that  the  bearing  pressures  between  pin  and 
hole  are  radial  and  vary  as  the  cosine  of  the  arc  between 
the  point  considered  and  the  axis  of  the  bar.  With 
this  assumption,  integrating  the  bearing  pressures  and 
equating  the  total  axial  component  to  the  load  on  the 
bar,  P,  we  find  that  the  bearing  pressure  at  the  back 
of  the  pin  hole  is 

AP 
«  =   .d  (1) 

or  1.273  times  the  average  pres.sure  on  the  projected 
diameter.  Further,  with  pin  diameter  two-thirds  the 
bar  width,  the  maximum  bearing  pressure  is  1.905 
times  the  unit  tension  in  the  bar,  or  well  under  twice 
the  tension,  a  safe  limit  of  permissible  bearing  pres- 
sure. 

The  transfer  of  stress  from  bar  to  head  is  assumed 
to  take  place  on  the  middle  line  of  the  head  metal,  as 
sketched  in  Fig.  4.  The  influence  of  the  fillets  Q  is 
neglected.     The   amount   of   stress   applied    to   an   ele- 
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mentary    arc    of    the    head    circle,    with    radius 


The  eyebar  head   is   to  be   investigated 


P  cosV^dV 

2  sin  ]V 

as  a  ring  loaded  on  one  side  with  the  bar  stress  and 
on  the  other  side  with  the  bearing  pressures  trans- 
mitted from  the  pin. 

To  determine  the  stresses  in  this  ring  we  will  assume 
it  severed  by  a  slot  along  the  center  line  of  the  bar, 
on  the  side  nearest  the  bar.  The  right-hand  side  of 
this  slot,  D'E',  will  be  taken  as  fixed  in  position,  while 
the  left-hand  side  DE  is  free  to  move  during  the  dis- 
tortion of  the  ring  under  its  load.  Then,  since  the  slot 
in  reality  does  not  exist,  and  the  two  surfaces  DE 
and  D'E'  remain  in  unchanged  relation,  such  internal 
forces  must  be  applied  at  the  faces  of  the  imaginary 
slot  as  will  restore  the 
face  DE  to  its  initial  posi- 
tion. The  forces  required 
for  this  purpose  are  a 
transverse  force  X„  and  a 
moment  M.„  acting  at  the 
pin  center  0,  which  for 
this  purpose  is  taken  to  be 
attached  by  a  rigid  arm 
to  the  face  DE.  On  ac- 
count of  the  symmetry  of 
the  arrangement,  no  force 
longitudinal  to  the  bar  can 
act  at  the  faces  of  the  slot. 

Mathematical  conditions 
sufficient  to  determine  the 
unknowns  X„  and  M„  are 
furnished  by  the  principles 
of  elastic  theory  concern- 
ing deformation,  which  must  be  so  applied  that  the  slot 
face  DE  retains  its  original  position  when  all  the  forces 
mentioned  are  acting.  Omitting  the  influence  of  tem- 
perature and  shear,  the  theory  of  least  work  may  be 
used  to  give  the  following  equations: 


KK;.    I.      STRESS    DISTRIBU- 
TION   ASSUMED   FOR 
AN.M-YSIS 


EF 


EF, 


sM 

6M„ 


n  =  N 


S".M.'"'  +  EzS" 

es, 

J  r  -  V 


in  which  n  and  Z  denote  the  values, 
M 


and  Z  = 


(2) 


(3) 


while  r  is  the  radius  of  the  center  line  of  the  head, 
N  is  the  normal  stress  on  a  cross-section  K  of  the 
ring,  M  is  the  bending  moment  on  the  same  cross-sec- 
tion referred  to  its  gravity  axis,  F  is  the  area  of  ring 
cross-section,  v  is  the  distance  of  any  elementary  part 
of  the  cross-section  from  its  gravity  axis,  U  is  the 
angular  distance  of  this  cross-section  from  the  .sloi 
face  DE,  and  E  is  the  modulus  of  elasticity  of  the 
material.  The  normal  stress  N  is  taken  as  positive 
when  tension ;  the  moment  M  is  positive  when  clock- 
wise, and  r  is  positive  when  measured  toward  the  cen- 
ter. The  thickness  of  the  eyebar  head  being  made 
unity,  the  area  F  is  numerically  eiiual  to  .t,  the  width 
of  head  metal.  Equations  (2)  are  to  be  extended  over 
the  whole  ring,  and  the  expression  for  Z  over  the 
entire  area  of  cross-section.  The  expressions  for  the 
normal  stress  and  moment  must  be  written  separately 
for  each  of  the  loading  .segments  of  the  ring.     When 


these  values  and  their  derivatives  with  respect  to  M„ 
and  A',  are  substituted  in  equations  (2),  the  integra- 
tions carried  out  for  each  segment,  and  the  partial 
results  added  so  as  to  embrace  the  entire  ring,  the 
resulting  equations  when  solved  for  M„  and  A'„  yield 
the  following: 


1  /      W 

\4 


Ah  =  Pr 


cosW 

FK'isinW  ^      4 
r' /      V/_         3cosjr 
zUsinI^'+        4 


+ 


"■) 


—  sm  w  -\-  -\ 


-a+s) 


B{Pr) 


X.  =  pi(, 


sin'  W 
3 


=  C  (P) 


(4) 


(51 


The  coefficients  B  and  C  in  these  formulas  involve 
nothing  but  dimensions  of  the  eyebar.  The  value  Z 
may    be    computed    by    integrating    after    substituting 


r  -  V  /  u 


du 


(^log.^4"H-x) 


(6) 


Having  determined  the  statically  indeterminate 
stresses  A'„  and  M„  at  the  imaginary  slot,  the  stresses 
N  and  M  at  any  point  of  the  ring  can  now  be  found. 
For  the  lower  quadrant  the  values  are, 

N,  =  P(l  sin  U  +  C  cos  V) 

M,  =  Pr{\  sin  U  +  C  cos  U  +  B  —  i  sin  W)  (7) 
and  for  the  upper  quadrant  (Jit<[7<it), 


N,  =-^  P  ( sin  V  — 


IJ  sin  U      cos  U 


+  C  cos  17) 


U  sin  U      cos  U 


M    -—  Fr(sin  U  — 

IT  IT 

+  CcosU  +  B  —  \  sin  W)      (8) 
while  for  all  cross-sections 

w    -  P(\  sin  W  —  B)  (9) 

The    maximum    tension    in    any    cross-section    being 
expressed  by 

n       Mx       r  ,,-.• 

^^=^F"2Zr-^l-^  ^1°^ 

the  stress  maximum  must  be  simultaneous  with  maxi- 
mum M,  since  «  is  independent  of  the  location  of  the 
section.  From  equations  (7)  it  will  be  seen  that  M 
reaches  a  maximum  in  the  lower  quadrant  when  tan 
1 


(/ 


2  6' 


, ,  which  in  our  case  is  very  near  U  ^^   is,  so 


that  we  may  assume  that  the  maximum  stress  occurs 
at  the  horizontal  section  X  in  Fig.  4,  where 

(11) 


.1/ 


sin  ID 


Pr{\  +  B 

and  the  maximum  tension  occurs  at  the  inner  edge. 
In  the  second  quadrant  the  maximum  stress  occurs  at 
[7  =  jt,  where  the  greatest  tension  is  at  the  outer  edge 
'-f  the  ring;  the  moment  here  is 


M„ 


-Pr  {\  sin    W+  C-B-1) 


(12) 


At  the  diagonal  cro.s.s-section  Z    (.see  Fig.  Ci)    the  mo 
ment   is, 
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M, 


Pr 


-  C 


sin  W      (13) 


Applying  the  preceding  formulas  to  a  circular  eyebar 
head  with  the  fairly  common  proportions  of  pin  hole 
two-thirds  the  bar  width,  and  metal  width  x  three- 
fourths  the  bar  width  (thus  giving  50  per  cent  increase 
of  section  through  the  pin  hole),  we  have  the  following 
extreme-fiber  stresses  in  terms  of  the  stress  T  in  the 
body  of  the  bar, 

S.r  =  2.57  r 
S.   =   0.79  7' 
Sy  =   0.76  T 
and  a  compressive  stress  of  0.2  T  at  the  outer  edge  of 
cross-section  A'.     Cooper  computed,  for  the  simplifying 
assumption  that  the  bearing  pressure   is  concentrated 
at  the  back  of  the  pin  hole,  and  neglecting  the  curva- 
ture of  the  bar,  that  the  tension  at  the  inner  edge  of 
section  A'  is  2.95  T,  while  the 
compression  at  the  outer  edge 
is  1.61  T. 

Inspection  of  these  figures 
shows  that  our  calculation  in- 
dicates that  in  the  neighbor- 
hood of  the  transverse  section 
through  the  pin  hole  there  are 
stresses  greatly  exceeding  the 
tensile  stress  in  the  body  of 
the  bar.    The  stress  ratio 
S.i/T    varies    with    the 
ratio   of  metal   width   x 


'  I''..  .1.    HEAIJ-STHE.^S  K.VTIO  FOR  VARYl.Ni;   MICTAI,  WIDTH 

to  the  bar  width  a.  Its  manner  of  variation  is  dia- 
grammed in  Fig.  5  for  two  sizes  of  pin  hole,  pin 
diameter  equal  to  bar  width  and  equal  to  two-thirds 
of  the  bar  width.  The  diagram  shows  that,  as  the  metal- 
width  ratio  is  increased,  the  stresses  in  the  head  de- 
crease very  rapidly  at  first,  but  later  on  more  slowly, 
so  that  for  pin  hole  equal  to  two-thirds  the  bar  width 
the  maximum  tension  in  the  eyebar  head  does  not 
become  as  small  as  the  tension  in  the  body  of  the  bar 
until  the  head  metal  width  is  increased  to  2.9  times 
the  bar  width,  a  value  out  of  the  question  for  practice. 
On  the  other  hand,  if  for  practical  reasons  the  metal 
width  X  be  kept  within  the  range  of  75  to  100  per 
cent  of  the  bar  width  (50  per  cent  to  100  per  cent 
excess  of  metal  through  pin  hole),  the  eyebar  head 
would  have  to  be  thickened  to  2.0  to  2.5  times  the  bar 
thickness  in  order  to  keep  the  head  stresses  down 
to  the  stress  in  the  body  of  the  bar. 

With  pin  diameter  equal  to  bar  width    (as  used  by 
Lindenthal),  the  stress  in  the  head  for  the  customary 


I ;.  6.    I^INE  OF  EQUIV- 
AI^ENT   TENSION 


dimensions  is  not  decreased,  but 
even  a  trifle  increased.  Not 
until  the  diameter  of  the  head 
is  made  very  large  does  increase 
of  pin  diameter  have  a  favor- 
able effect  on  the  stress;  for 
example,  the  maximum  head 
stress  becomes  reduced  to  the 
amount  of  the  stress  in  the 
body  of  the  bar  when  the  metal 
width-ratio  is  2.28  as  compared 
with  2.9  for  pin  diameter  two- 
thirds  the  bar  width. 

This  analytical  result,  that 
for  the  usual  proportions  of 
heads  an  increase  in  pin  diam- 
eter means  increase  of  stress 
in  the  head,  justifies  the  opin- 
ions of  those  who,  like  Winkler, 
A.  ,J.  Du  Bois,  and  other.s,  make  the  width  of  head 
metal  vary  with  the  pin  diameter.  This  had,  in 
fact,  been  suggested  by  Charles  Shaler  Smith  on  the 
basis  of  his  1868  tests  ("Proportions  of  Eyebars  and 
Pins,"  Transactions  A.  S.  C.  E.,  1877,  p.  263). 

The  formulas  above  derived  make  it  possible  to 
sketch  the  line  of  equivalent  tension  in  any  circular 
eyebar  head,  since  the  quantities  M  and  A''  may  be 
computed  for  various  cross-sections  and  the  distance 
of  the  line  of  tension  from  the  center  line  of  ring 
(M  N)  thereby  determined.  In  Fig.  6  the  results  are 
plotted,  positive  values  being  laid  off  inside  the  center 
line.  The  tension  X„  at  the  imaginary  slot  in  Fig.  4 
acts  at  a  distance  MyX„  from  the  pin  center. 

High  Stresses  in  Eyebar  Heads 

The  results  of  these  stress  calculations  tend  to  ex- 
plain the  previously  observed  stretch  of  eyebar  heads, 
and  also  agree  with  the  observation  that  stretch  and 
fracture  never  develop  in  the  cross-section  Y  at  the 
back  of  the  pin.  Moreover,  Cooper's  remark  that  in  the 
transverse  cross-section  X  no  stretch  develops  along 
the  outer  edge  of  the  head,  and  also  no  perceptible 
shortening,  corresponds  quite  well  with  the  computed 
result  that  the  compressive  stress  at  this  point  is  rel- 
atively small. 

But  the  Diosgyor  tests  appear  to  be  in  contradiction 
with  the  results  of  calculation  in  one  respect.  At 
metal  width  x  =  0.6  to  0.7  a,  the  test  bars  did  not 
break  in  the  head  but  in  the  body  of  the  bar.  Further, 
fractures  in  the  head  often  occurred  at  the  diagonal 
section  Z,  where,  according  to  the  calculation,  much 
lower  tension  prevails  than  in  the  cross-section  X.  It 
is  to  be  remembered,  however,  that  the  calculation  is 
based  on  assumptions  correct  enough  for  service  con- 
ditions, when  the  stresses  remain  within  working  lim- 
its, but  no  longer  valid  at  stresses  exceeding  the 
yield-point.  The  drawings  Figs.  2  and  3,  as  well  as 
the  statements  concerning  Dr.  Lindenthal's  tests,  show 
clearly  that  bars  which  break  in  the  body  show  almost 
as  much  stretch  of  the  head  as  those  which  break  in 
the  head.  With  such  extreme  stretch  of  the  head 
metal,  and  when  the  pin  hole  distorts  so  excessively, 
the  distribution  of  bearing  pressure  at  the  pin  surface 
can  no  longer  follow  fhe  same  law  as  at  lower  stages 
of  stressing. 

As  the  pin  hole  stretches  and  correspondingly  a 
lateral  contraction  develops,  the  bearing  pressure  along 
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the  haunches  of  the  pin  must  increase,  while  that  at 
the  back  of  the  pin  hole  must  decrease.  Such  change  in 
pressure  distribution  will — and  application  of  the  pre- 
viously used  method  of  analysis  would  readily  show  this 
— reduce  S^,  while  S-  will  increase.  Bearing  this  in  mind 
it  is  possible  to  assume  a  pressure  distribution  (which, 
how-ever,  could  occur  only  after  great  distortion)  by 
which  the  observed  fracture  phenomena  would  be  ex- 
plained, and  the  apparent  contradiction  of  computation 
and  test  thus  removed. 

However,  for  the  purpose  of  proportioning  eyebars, 
the  stress  conditions  which  immediately  precede  frac- 
ture and  only  occur  after  large  distortion  of  the  head 
are  not  particularly  important.  Though  it  may  be 
considered  reassuring  that  distortions  exert  a  favorable 
influence  on  the  stresses  in  the  eyebar.  so  that  even 
inadequately  proportioned  heads  ai-e  safe  against  frac- 
ture by  virtue  of  secondary  actions  occurring  only  after 
considerable  distortion,  yet  the  fundamental  principles 
of  sound  engineering  design  do  not  sanction  the  prac- 
tice of  allowing  excessive  stresses  in  certain  impor- 
tant structural  elements,  or  that  as  a  result  of  these 
excessive  stresses  permanent  distortions  should  be  al- 
lowed to  occur  even  at  working  loads. 

At  the  best  we  may  allow  in  the  eyebar  head  some- 
ivhat  larger  stresses  than  we  use  in  the  body  of  the 
bar,  since  test  shows  that  this  does  not  entail  risk  of 
fracture.  But  under  no  circumstances  should  these 
stresses  be  allowed  to  reach  the  yield  point.  With  the 
customai-y  values  of  stress  T  in  the  body  of  the  bar, 
we  should  therefore  limit  the  maximum  stress  in  the 
head,  Ss,  to  1.8  T,  to  guard  against  permanent  elonga- 
tion. This  limit  in  turn  would,  according  to  the  values 
given  by  the  curves  in  Fig.  5,  give  us  a  width  of  head 
metal  .r  =  1.15  a  to  1.2  a,  for  pin  diameter  5  a  to  a: 
and,  on  the  other  hand,  if  a  metal  width  x  ^=  0.75  a 
were  adopted,  the  thickness  of  the  head  would  rer^uire 
to  be  1.4  times  that  of  the  body  of  the  bar. 

But  it  is  not  my  intention  to  use  the  preceding  stress 
analysis  for  deriving  rules  by  w'hich  eyebar  heads  may 
be  proportioned.  The  stress  relations  are  so  compli- 
cated that  it  is  hardly  feasible  to  appraise  the  influence 
of  the  various  assumptions  involved.  For  example,  the 
oval  form  of  head,  customary  in  Europe,  doubtless  in- 
fluences the  stresses,  in  a  manner  hard  to  evaluate  by 
analysis;  probably  it  tends  to  reduce  the  stress  at  X 
and  increase  the  stress  at  Y.  Despite  the  difiiculty  of 
dealing  with  the  question  on  a  purely  theoretical  basis, 
however,  the  above-calculated  results  justify  one  impor- 
tant conclusion  concerning  eyebar  heads:  With  the 
customary  proportions  of  heads,  the  stresses  in  the 
head  are  much  larf/er  than  those  in  the  body  of  the 
bar,  and  this  tnifavnrable  condition  is  not  relieved  by 
increasing  the  pin  diameter. 

Further,  the  stress  calculations  suggest,  in  my  opin- 
ion, the  need  of  further  tests  to  clear  the  question. 
Such  tests  should  be  caried  out  with  accurate  strain 
measurement. 

Detailed  study  of  the  question  is  the  more  important 
as  the  eyebar  problem  affects  a  very  important  element 
of  large  bridges.  Moreover,  the  results  of  a  full  in- 
vestigation may  influence  the  method  of  manufacturing 
eyebars.  Cutting  eyebars  out  of  plates  as  wide  as  the 
head  diameter,  as  was  done  in  making  the  chain  links 
for  the  Elizabeth  bridge  in  Budapest,  is  too  wasteful  to 
be  advantageous  if  very  large  heads  are  necessar>'  in 
the  absence  of  local  reinforcement,  as  the  above  analyt- 


ical results  lead  us  to  infer.  In  that  event  it  would 
be  necessary  to  resort  to  the  method  formerly  used, 
and  universally  employed  in  America,  namely,  making 
the  heads  by  upsetting  and  press-forging. 

The  procedure  used  in  the  present  paper  may  be  ap- 
plied also  for  the  analysis  of  eyebars  used  in  machine 
construction.  That  the  bar  heads  used  in  such  sendee 
have  not  apparently  given  any  trouble  through  excessive 
deformation  may  be  ascribed  to  the  fact  that  the  heads 
of  such  bars  are  commonly  reinforced  by  thickening, 
and  that  the  stress  in  the  body  of  the  bar  is  usually 
far  below  the  limit  considered  safe  in  bridge  construc- 
tion. 

Large  chain  bridges  are  likely  to  be  built  in  the  near 
future  only  in  America,  where,  moreover,  eyebars  are 
used  in  important  service  as  the  tension  members  of 
large  truss  bridges.  For  this  reason  the  natural  agen- 
cies for  carrying  out  the  suggested  tests  with  a  view 
to  obtaining  a  final  solution  of  the  eyebar  question,  are 
the  well-endowed  and  excellently  equipped  American 
testing  laboratories. 


Comment  on  London's  Traffic  Procedure 

(London  Correspond' ncr) 

ROAD  USERS  in  London  for  some  time  have  been  urg- 
.  ing  a  revision  of  the  city's  traffic  by-laws  and  regu- 
lations. Despite  the  excellent  control  exerted  by  the 
police,  the  traffic  in  all  the  main  thoroughfares  is  so 
congested  that  movement  at  any  speed  is  quite  out  of 
the  question.  At  present  time  all  vehicles  may  use  all 
.streets. 

The  London  omnibuses,  for  instance,  on  some  routes 
utilize  streets  where  other  vehicles  must  draw  into  the 
curb  to  allow  them  to  pass,  and,  on  one  or  two  bridges 
where  the  road  is  carried  over  a  railway,  an  official  of 
the  omnibus  company  has  to  be  stationed  so  as  to  allow 
only  one  bus  over  at  a  time. 

In  the  list  of  powers  to  be  given  to  the  Ministry  of 
Transport,  the  one  which  refers  to  relative  highway 
positions  of  vehicles  of  different  speeds  is  not  believed 
to  be  practicable  except  on  some  of  the  widest  and 
most  modern  of  London  streets,  such  as  Kingsway.  On 
the  chief  thoroughfares  there  is  room  for  two  streams 
of  traffic,  one  proceeding  in  either  direction.  The  only 
practicable  method  is  to  divert  slower  traffic  to  another 
street. 

In  the  vicinity  of  some  of  the  city's  markets  and 
elsewhere  droves  of  cattle  and  sheep  hold  up  traffic  for 
five  minutes  or  more.  A  remedy  for  this  condition  is 
long  overdue. 

In  some  of  the  city's  busiest  thoroughfares  are  situ- 
ated the  warehouses  of  the  large  dry-goods  merchants, 
and  here  may  be  seen  wagons  and  trucks  standing  all 
day  loading  and  unloading  huge  packing  cases,  to  the 
danger  of  traffic  and  pedestrians.  This  is  especially  the 
case  near  the  river  in  the  older  sections  of  the  city. 

Coming  down  Ludgate  Hill,  one  of  the  busiest  city 
thoroughfares  at  10  a.m.,  one  may  see  refuse  carts 
being  loaded  and  confectioners'  delivery  vans  being  un- 
loaded alongside  on  the  curb.  The  dust  carts  are  hugre 
horse-drawn  vehicles  with  open  tops.  The  refuse  is 
carried  to  the  top  of  these  vehicles  in  an  open  basket 
by  a  dustman  and  dumped  anywhere  and  anyhow  into 
the  open  top  of  the  dust  cart.  At  the  same  time  trays 
of  uncovered  cakes  are  being  unloaded  and  carried  into 
a  well-known  restaurant. 
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What  Men  in  Practice 
Say  About 
Engineering  Education 

BOTH  agreement  and  disagreement  with  the  conten- 
tions made  by  Prof.  W.  H.  Burr  in  his  recent  address 
before  the  Society  for  the  Promotion  of  Engineering 
Education  (see  Engineering  News-Record,  July  14,  page 
65)  are  found  in  the  following  discussions  received  in  re- 
sponse to  the  editor's  request  for  an  expression  of  views. 
Both  Messrs.  Gustavas  and  Campbell  differ  in  part 
from  Professor  Burr,  while  the  other  writers  are  in 
general  agreement  with  him.  Mr.  Perry  lays  emphasis 
on  the  value  of  the  extra-classroom  activities,  while 
Mr.  Turner  points  out  the  need  for  courses  of  what  he 
calls  vocational  type,  which  will  supply  the  bulk  of  the 
workers  in  engineering. 

The  subject  is  far  from  being  exhausted,  and  we 
urge  those  having  riews  other  than  those  here  expressed 
to  send  them  to  us. — Editor. 

By  F.  La  vis 

Consulting  Engineer,  New  York 

In  general  the  views  of  Professor  Burr  are  very  much  in 
accord  with  those  I  expressed  at  the  Conference  on  Com- 
mercial Engineering  held  at  Washington  in  June,  1919, 
when  I  voiced  a  plea  for  the  broader  training  of  engineers 
for  overseas  service,  but  Prof.  Burr  has  very  much  more 
ably  presented  the  subject  from  the  standpoint  of  the 
educator. 

Too  much  emphasis  cannot  be  placed  on  the  fact  that  if 
engineers  do  not  get  the  recognition  from  society  that 
lawyers,  doctors  and  other  scientists  do,  it  is  because  they 
are  lacking  in  real  education  and  an  intelligent  interest  in 
business.  I  think  there  are  enough  engineers  who  have 
been  so  recognized  to  prove  the  truth  of  this. 

Engineering  education  should  of  course  aim  first  and 
foremost  to  give  the  student  a  thorough  training  in 
engineering  principles  and  perhaps  a  vision  of  what  he  may 
attain  in  his  profession.  This  latter  I  think  is  fairly  well 
attained  by  those  schools  who  get  engineers  of  some  stand- 
ing in  their  own  special  line  of  work  to  give  one  or  more 
lectures  to  the  graduating  class — not  to  teach  them  engineer- 
ing— but  to  indicate  to  them  what  the  practice  of  engineer- 
ing is  or  may  be  in  its  higher  aspects.  Besides  this  purely 
technical  training  however,  I  feel  very  sure  that  engineers 
as  a  whole  will  never  attain  a  high  standing  in  the  com- 
munity until  they  are  really  educated  and  cultured  men. 

Some  recent  happenings  in  New  York  tend  to  show  that 
some  engineers  also  are  woefully  lacking  in  a  true  apprecia- 
tion of  such  professional  courtesy  as  would  be  instinctive 
in  true  gentlemen,  and  while  it  is  true  that  mere  book 
learning  will  not  help  this  very  much,  I  believe  true  educa- 
tion— as  distinct  from  the  acquisition  of  technical  knowl- 
edge— would  help  quite  a  little. 

In  general  I  am  only  repeating  what  Prof.  Burr  has  so 
well  said,  but  I  think  the  need  of  a  broader  culture  and 
education  for  engineers  in  addition  to  the  necessary 
technical  training  cannot  be  too  strongly  emphasized. 


By  Charles  W.  Gustavus 
Mechanical  Engineer,  Detroit 

It  is  incorrect  to  compare  tl.e  engineering  profession  and 
the  legal  or  medical  profession,  as  engineering  in  its  very 
best  form  does  not  measure  up  to  medicine  or  surgery,  never 
will  and  never  can. 

Before  taking  up  the  reasons  for  these  statements,  I  wish 
to  ask  where  Prof.  Burr  gets  the  idea,  or  at  least  gives 
that  impression,  that  members  of  the  medical  and  legal 
group  are  world-beaters.  It  cannot  be  proved  that  every 
graduate  in  either  one  of  these  branches  rises  to  a  pinnacle 


They  Discuss  Prof.  Burr's 

Paper — Comparisons  with 

Legal  and  Medical  Professions 

Evoke  Most  Interest 

of  success  and  blazes  the  way  for  the  rest  of  the  com- 
munity. 

The  reason  for  not  comparing  medicine  and  engineering 
is  that  they  are  not  near  enough  alike.  Medicine,  and 
surgery,  if  you  please,  deal  entirely  with  the  human  element 
and  that  make-up  of  the  individual  known  as  sentiment. 
The  patient,  and  ones  near  and  dear  to  him,  expect  a 
learned  and  proficient  man  to  handle  the  case,  capable  of 
performing  the  operation  or  the  administration  of  drugs 
without  any  blunder.  Society,  to  assure  itself  of  this 
service,  has  set  up  rigid  requirements  in  the  way  of  reputa- 
tion and  license  laws.  It  will  not  tolerate  a  person  calling 
himself  a  doctor  who  had  a  chance  to  break  into  the  medical 
game  by  sawing  off  a  few  arms  or  legs  now  and  then  to 
get  some  experience,  and  when  able  to  wield  a  few  knives 
dexterously,  wants  to  hang  out  a  shingle. 

Engineering,  on  the  other  hand,  deals  with  inanimate 
materials.  No  problem  in  the  profession,  even  if  it  holds 
lives  in  the  balance,  depending  upon  its  proper  execution,  is 
solved  upon  pure  engineering  principles  alone.  Years  and 
years  of  past  experience  are  brought  into  play,  and  form  the 
true  basis  of  the  trust  that  the  engineer  places  in  the 
project  before  it  is  proceeded  with.  Any  deviation  from  this 
rule  calls  for  experimental  work  as  a  preliminary  opera- 
lion  in  the  solution  of  the  case.  That  is  why  we  have  men 
who,  without  a  technical  education,  call  themselves 
engineers,  who  can  perform  engineering  work  based  upon 
their  past  experience.  Their  blunders  do  not  hold  life  in 
the  balance  as  in  the  medical  profession,  and  society  has  not 
felt  the  need  of  laws  to  limit  the  practice  of  engineering  to 
technical  graduates.  Of  course,  there  are  exceptions  to 
this,  such  as  bridge  work,  but  from  a  theoretical  standpoint 
and  close  analysis,  even  that  exception  vanishes.  It  is  only 
cold-blooded  commercialism  that  requires  a  technical  man 
•  to  design  a  bridge.  To  build  a  Quebec  Bridge  on  past 
experience  alone  and  push  flat  cars  across  loaded  with 
granite  blocks  for  a  safety  test  is  not  considered  good  form. 
So  why  try  to  compare  engineering  and  medicine. 

Regarding  the  legal  profession.  I  think  Prof.  Burr  has 
lost  sight  of  the  fac»  that  a  lawyer  is  so  educated  that  he 
can  fit  himself  nicely  into  several  other  places  than  a  law 
office  and  still  garner  some  of  the  worldly  goods  and 
esteem  of  his  fellow-men.  And  because  he  makes  a  good 
purchasing  agent  he  does  not  disclaim  his  profession  and 
act  as  if  everything  has  gone  to  the  bow-wows.  He  has 
sense  enough  to  carry  on  and  consider  his  law  course  an 
asset. 

But  far  be  it  from  me  to  knock  the  engineers.  I  want  to 
see  them  get  their  just  share  of  recognition,  because  I  am 
one  myself. 

hnprtjvenient  of  Curriculum^ — I  agree  with  Prof.  Burr  on 
some  phases  of  his  suggestion  for  improving  the  engineer- 
ing curriculum.  This  can  be  done,  not  by  giving  more  time 
as  he  suggests,  but  by  stripping  colleges  and  university 
courses  of  thesis  work  and  such  bunk  as  design  courses  in 
conveying  machinery.  Good  old  fundamental  work  in 
physics,  mathematics  and  mechanics,  along  with  some 
cultural  subjects  like  economics,  corporation  finance  and 
what  else  time  permits,  with  perhaps  an  additional  year, 
will  give  some  real  engineers  who  a  little  later  can  act  as 
directors  and  still  feel  that  an  engineering  education  is 
worth  while. 

Up  to  the  present  time  specialization,  and  fancy  names 
invented  by  engineers  themselves  tending  to  bring  it  about, 
has  caused  a  good  deal  of  the  difficulty.  When  we  get  rid 
of  efficiency  engineers,  concrete  engineers,  industrial 
engineers  and  a  thousand  and  one  others,  and  realize  that 
a  man  who  knows  his  fundamental  theory  from  A  to  Z  can 
tackle  any  of  these  so-called  branches,  then  we  can  talk 
about  engineering  as  a  profession. 

The  tendency  is  now  for  vocational  ideas  in  engineering. 
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which  must  be  stopped.  Why  let  a  student  become  an 
automotive  engineer,  when  if  he  knew  his  beam  theory  or 
fundamental  electricity  as  he  should  he  would  have  courage 
to  move  about  and  find  himself,  instead  of  throwing  up  the 
sponge  when  he  finds  that  he  does  not  like  the  smell  of  gas 
and  begins  work  in  a  bank.  Then  all  graduates  will  have  a 
good  education  to  make  them  logical,  clear  and  concise 
thinkers,  which  is  all  that  is  needed  for  leadership,  plus  a 
little  pep. 

As  soon  as  engineering  is  put  on  a  level  where  a  technical 
course  is  recognized  as  a  prime  requisite,  instead  of  a  time- 
killer  in  work  that  can  be  just  as  well  obtained  in  shop  and 
practice  before  or  after  graduation,  professional  grade  will 
be  a  possibility. 


By  J.  P.  H.  Perry 

Vice  President,  Turner  Construction  Co.,  New  York 

I  am  in  such  hearty  accord  with  nearly  everything  that 
Prof.  Burr  has  had  to  say  that  I  would  seem  almost  to  be 
painting  the  lily  if  I  attempted  to  discuss  this  admirable 
contribution  at  any  length. 

It  seems  to  me  that  one  of  the  very  greatest  things  that 
a  fellow  gets  out  of  a  university  education  is  the  acquaint- 
anceships tha*.  he  forms  and  the  learning  how  to  meet  men 
on  a  plane  of  equality.  Entirely  aside  from  the  A,  B,  C's 
acquired  by  a  student,  the  taking  part  in  college  affairs  and 
the  playing  together  with  his  fellows  stands  him  in  good 
stead  throughout  his  life.  The  game  of  life  is  not  all 
.serious  drudgery  and  it  is  common  knowledge  that  often 
the  man  who  played  hard  in  college  is  a  bigger  success  in 
after  life  than  the  brilliant  student  who  never  took  his  nose 
from  off  his  text  books. 

Another  point  in  favor  of  the  college  education  preceding 
the  technical  course  is  the  value  of  the  friendships  formed 
in  after-life  in  lines  other  than  engineering.  A  student  at 
an  "engineering  school"  makes  his  life-long  friends  among 
his  competitors  whereas  an  engineering  student  who  had 
three  years  of  college  would  make  many  strong  friends  who 
in  their  after-life  could  give  him  business  in  place  of 
competing  with  him.  It  is  this  condition  which  undoubtedly 
helps  doctors  and  lawyers  to  get  many  of  the  advantages 
which  the  engineering  profession  is  supposed  to  envy  them. 

Prof.  Burr's  plea  for  a  six-year  course,  half  of  broad 
college  education  and  half  hard  technical  study,  it  seems 
to  me,  would  result  in  engineers  having  learned  how  to  play 
and  to  mix  with  their  fellows,  which  faculty,  as  a  class 
today,  they  so  sadly  lack.  It  is  right  here  that  the  college- 
trained  man,  including  the  lawyer  and  the  doctor,  is  a 
different  animal  from  the  average  graduate  of  an  engineer- 
ing "school." 

Among  the  major  qualities  that  seem  to  me  to  be  respon- 
sible for  the  difference  between  success  and  failure  among 
engineers  is  that  of  personality,  which,  regarded  from  the 
point  of  view  under  discussion,  includes  particularly 
breadth  of  interest,  ability  to  play  and  an  easy  manner 
among  men,  combined  with  forcefulness  and  a  knack  of 
getting  what  one  goes  after.  These  talents  can  unquestion- 
ably be  better  cultivated  at  an  institution  where  the  college 
education  is  followed  by  a  post-graduate  technical  course 
than  at  the  average  engineering  school  which  concentrates 
on  engineering  training. 

It  seems  to  me  that  Prof.  Burr  has  put  his  finger  on  the 
very  heart  of  the  reason  back  of  the  frequently  heard  com- 
plaint that  engineers  do  not  receive  their  just  share  of  the 
world's  rewards  for  their  activities. 


Bt  J.  L.  Campbell 

Kl    Paso,   Texas 

Professor  Burr  lays  down  several  allegations  substantially 
at  follows: 

1.  Professional  education  should  rest  on  a  prior  general 
college  education  of  cultural  character. 

2.  Engineers  and  the  profession  of  engineering  do  not 
have  the  recognition  and  standing  accorded  law  and 
medicine  because  engineers  do  not  have  a  general  cultural 
college  education. 


3.  Lawj'ers  and  doctors  and  the  profession  of  law  and 
medicine  have  the  recognition  and  standing  which  engineers 
and  engineering  lack  because  lawyers  and  doctors  have  a 
general  cultural  college  education. 

It  is  generally  (almost  unanimously)  acknowledged  that 
a  broad  cultural  college  education  is  most  desirable  and 
should  be  acquired  when  practicable  and  that  with  it  men 
can  advance  farther  and  attain  greater  success  and  emi- 
nence in  any  calling  than  without  it. 

But  the  allegation  that  engineers  and  engineering  do  not 
and  that  lawyers  and  doctors  and  law  and  medicine  do  have 
recognition  and  standing  because  the  first  have  not  and  the 
second  have  broad  cultural  college  education  is  found  to  be 
unproved  by  the  facts. 

The  facts  are  not  as  alleged  or  implied.  Not  all  engineers 
lack  and  not  all  lawyers  and  doctoi's  have  cultural  educa- 
tion. The  profession  of  law  and  medicine  have  never  made 
a  broad  cultural  college  education  a  pre-requisite  to  the 
study  of  law  and  medicine  and  practice  therein.  The 
profession  of  the  law  is  generally  rated  at  the  head  of  the 
learned  callings,  but  the  percentage  of  its  members  who 
have  been  admitted  to  the  bar  by  passing  the  required 
examination  after  a  brief  law  course  or  even  only  one  or  two 
years'  reading  of  law  in  a  la'.v  firm  office  is  surprisingly 
large. 

I  make  the  allegation  that  the  members  of  the  bar  who  have 
had  a  broad  cultural  college  education  are  in  the  minority 
and  that  the  percentage  of  cultured  men  in  engineering  is  as 
large  as  it  is  in  law  or  medicine. 


By  W.  0.  HlNKLEY 
Stanley  Mines,   Idaho   Springs,  Colo. 

I  agree  with  Prof.  Burr,  in  his  article  in  the  News- 
Record  of  July  14,  that  a  broader  education  for  engineei'S 
would  help  materially  in  bettering  their  professional  status, 
and  if  as  he  suggests  it  would  be  possible  to  graduate  men 
from  a  course  of  this  length  without  increasing  the  average 
age  of  graduation  then  indeed  there  would  be  nothing 
against  it. 

I  think,  however,  that  there  is  another  factor  which  is 
often  overlooked,  that  is,  that  besides  educating  him  we 
must  also  educate  the  public  to  a  slightly  different  opinion 
of  professional  status. 

I  believe  that,  in  spite  of  what  the  facts  may  be,  a 
large  part  of  the  public  regards  a  professional  man  as 
essentially  a  white-collar  man,  and  this  is  largely  true. 
The  medical  and  legal  professions  are  essentially  of  an  office 
and  laboratory  nature.  A  large  proportion  of  their  con- 
tacts tend  toward  continual  polish.  Even  their  clients  try 
to  appear  at  their  best  to  the  doctors  and  lawyers. 

The  engineer,  on  the  other  hand,  must  spend  a  large 
share  of  his  time  on  the  job,  on  field  work,  in  contact  \vith 
an  element  where  a  white  collar  would  be  out  of  place.  A 
considerable  number  of  the  people  with  whom  he  is  thrown 
seem  to  make  it  a  point  to  conceal  any  culture  which  they 
have.  Bad  English  is  the  rule  rather  than  the  exception. 
These  contacts  arc  bound  to  leave  their  mark  on  any  man 
no  matter  how  careful  he  is  or  what  his  previous  education 
may  have  been.  The  entire  process  is  roughening  rather 
than  polishing  or  cultui-al.  Then  too,  as  has  been  mentioned 
in  your  columns,  a  large  percentage  of  engineers  are  work- 
ing for  wages  or  a  salary  rather  than  a  fee.  This  again 
classes  them  with  the  trades  rather  than  the  profession. 

To  secure  full  recognition  of  the  engineer  as  a  profes- 
sional man  the  public  must  bo  educated  away  from  these 
beliefs.  Undoubtedly  a  broader  general  knowledge  on  the 
part  of  the  engineer  would  tend  a  great  deal  to  this  educa- 
tion of  the  public. 

I  would  like  to  suggest  a  few  courses  not  strictly  engineer- 
ing in  character  which  would  be  of  great  benefit  to  any 
prospective  engineer;  the  average  engineering  student 
regards  those  courses  with  great  dislike  but  in  after  life, 
feels  their  loss: 

English,  civics,  economics  and,  in  the  West,  Spanish. 

A  remark  that  is  often  made  jokingly,  "Don't  let  your 
studies  interfere  with  your  college  education,"  is  a  very 
good  one  if  not  carried  to  extremes.     Many  engineers  with 
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an  excellent  knowledge  of  the  theory  and  practice  of  the 
work  are  seriously  handicapped  by  an  inability  to  mix,  and 
college  is  the  best  place  to  acquire  this  knack. 

In  other  words,  a  foundation,  at  least,  in  the  business 
methods  of  the  country,  and,  even  better,  of  the  civilized 
world,  should  be  a  part  of  the  education  of  every  engineer. 


By  D.  L.  Turner 

Consulting    Engineer,    Transit    Commission 
New  York 

In  diagnosing  and  so  forcefully  emphasizing  the  defects 
in  engineering  education,  Prof.  Burr  has  rendered  a  notable 
service. 

His  address  should  be  read  by  every  engineer  who  is 
really  interested  in  the  future  of  the  engineering  profession, 
or  better  still,  some  way  should  be  found  to  bring  Prof. 
Burr's  ideas  home  to  the  boys  in  the  public  schools  and  in 
the  preparatory  schools,  where  they  are  beginning  to  form 
ideas  as  to  what  their  future  careers  are  to  be,  and  how 
they  may  best  attain  them.  These  boys  are  the  raw  material. 
They  need  to  be  guided.  If  they  are  guided  properly  and 
seek  the  right  kind  of  an  education  for  a  professional 
career  in  engineering,  the  schools  must  respond. 

Unfortunately,  engineering  education  is  being  sold  in  a 
commercial  sense.  A  great  many — and  it  may  even  be 
safely  said,  a  majority — of  the  students  entering  the 
engineering  courses,  do  so  because  they  have  been  led  to 
believe  that  it  is  a  quick  road  to  self-support.  The  acquir- 
ing of  r.  professional  education  has  probably  been  of 
secondary  importance  with  them. 

This  being  the  condition,  it  has  been  a  case  of  obtaining 
the  maximum  amount  of  quickly  negotiable  information  in 
the  shortest  possible  time.  Probably  many  of  our  technical 
schools  have  responded  to  this  demand  and  even  have  com- 
peted to  supply  it.  They  have  been  in  the  market  primarily 
to  get  the  maximum  number  of  students.  They  have  been 
seeking  quantity  rather  than  quality,  and  by  so  doing  they 
have  cheapened  engineering  education. 

The  Professional  Attitude 

Law  and  medicine,  on  the  other  hand,  have  long  enjoyed 
a  high  prestige  as  learned  professions.  The  young  men 
selecting  these  professions  as  careers,  have,  to  a  greater 
extent,  been  actuated  by  a  different  motive.  They  have 
looked  ahead  to  the  future.  They  have  considered  the  high 
standing  in  the  community  which  most  lawyers  and  doctors 
enjoy. 

It  has  been  the  professional  career  which  has  attracted 
them — not  the  expectancy  of  quick  return — not  merely  the 
acquisition  of  knowledge  to  permit  fhem  to  carry  on  a  voca- 
tion. This  difference  in  mental  attitude  toward  what  they 
are  setting  out  to  do,  is,  I  believe,  the  underlying  reason 
for  the  great  difference  between  engineering  education  and 
that  provided  in  law  and  in  medicine. 

In  one  case  vocational  training  is  sought;  in  the  other,  a 
professional  career.  The  engineering  schools  seem  to  strive 
to  supply  the  vocational  training.  To  do  so  satisfactorily, 
they  must  constantly  change  their  courses  to  include  the 
most  up-to-date  and  saleable  information.  This  accounts 
for  the  condition  of  affairs  so  forcefully  set  forth  in  the 
last  part  of  the  first  paragraph  of  Prof.  Burr's  addi-ess, 
which  I  quote  as  follows:  "In  other  words,  the  whole  field 
of  engineering  education  seems  to  be  in  a  dynamic  condition, 
or  perhaps  we  may  better  put  it,  in  a  state  of  violent  ebulli- 
tion, without  any  surface  evidence  of  having  stable  strata 
at  any  depth  whatever." 

Our  technical  institutions  should  be  concerned  more  about 
the  quality  of  the  graduates,  than  of  the  quantity.  A  great 
many  of  them  are  crowded.  Their  equipment  must  be 
expanded  if  more  students  are  to  be  accommodated.  Instead 
of  providing  for  the  increase  in  numbers,  why  not  grasp 
the  opportunity  and  raise  the  standard  of  the  education,  and 
by  so  doing,  automatically  eliminate  the  loss  desirable? 

Or,  if  large  numbers  must  be  educated,  why  not  differ- 
entiate their  education?  Why  not  supply  the  vocational 
training  for  the  students  who  happen  to  want  that  kind  of 
an  education  ? 


And  why  not  reserve  professional  degrees  for  those 
students  who  are  able,  and  who  desire  to  acquire  the 
education  that  a  learned  profession  should  have? 

Until  their  education  is  of  the  same  high  quality  in  every 
respect,  engineers  will  never  be  accorded  the  same  pro- 
fessional recognition  as  is  enjoyed  by  those  practising  law 
and  medicine. 

I  have  believed  this  for  many  years,  and  have  sought  to 
have  the  professional  degi'ee  given  only  to  those  students 
who  can  find  the  time  and  money  to  enable  them  to  super- 
impose their  professional  education  upon  a  general  college 
education  as  a  foundation.  In  other  words,  I  believe  a  pro- 
fessional degree  in  engineering  should  be  a  post-graduate 
degree,  as  it  is  now  with  law  and  medicine,  in  the  best 
professional  schools. 

I  fully  concur  with  Prof.  Burr  in  advocating  a  six-year 
course  in  engineering,  with  a  professional  engineering 
degree  at  its  completion.  But  I  would  partly  parallel  this 
course  always  with  the  so-called  vocational  training  course 
of  three  or  four  years  in  length,  and  recognized  by  a 
Bachelor  of  Science  degree.  Such  a  vocational  course  and 
such  a  Bachelor  of  Science  degree  would  supply  the  rank 
and  file  of  engineering  workers,  who  do  not  now,  and  never 
will  attain  to  a  high  position  as  professional  engineers. 


Thunderstorm-Breeding  Spots  and 
Engineering  Design 

AFTER  discussing  the  probability  that  thunderstorms 
.  are  likely  to  develop  with  more  frequency  in  certain 
localities  than  in  others,  due  to  local  conditions,  Robert 
E.  Horton,  consulting  engineer,  Voorheesville,  N.  Y., 
suggests  in  the  April  Monthly  Weather  Review  that  the 
subject  is  worthy  of  study  because  of  its  relation  to  the 
design  of  engineering  works.  Mr.  Horton  notes  that  he 
has  observed  thunderstorms  over  cities,  particularly 
Albany,  N.  Y.,  and  Providence,  R.  I.,  "which  originated 
immediately  over  the  city  and  did  not  travel  far  outside 
their  limits  on  days  when  there  were  no  other  adjacent 
thunderstorms."  He  expresses  the  belief  that  "some 
cities,  if  not  indeed  most  inland  cities  of  say  100,000 
population  or  more,  appear  to  be  thunderstorm  spots." 
He  also  points  out  that  "a  shallow  lake  with  sandy 
margins  located  in  a  forest  may  serve  as  a  thunderstorm 
breeder"  and  cites  as  proof  observations  made  by  him 
over  Oneida  Lake,  N.  Y.  Furthermore,  "Some  western 
arroyos  are  notable  for  the  frequency  of  occurrence  of 
so-called  cloud-burst  thunderstorms"  .  .  .  "where- 
as another  adjacent  to  it  might  rarely  produce  them." 
The  desirability  of  observations  to  show  what  particu- 
lar areas,  rural  or  urban,  are  what  Mr.  Horton  terms 
"thunderstorm-breeding  spots"  is  urged  as  bearing  upon 
the  design  of  dams  and  of  sewers.  What  Mr.  Horton 
says  in  conclusion  about  cities  breeding  thunderstorms 
and  the  relation  of  this  possibility  to  sewer  design 
follows : 

"An  indication  of  the  truth  of  the  supposition  that  cities 
breed  thunderstorms  might  be  obtained  by  comparison  of 
rain  gages  in  the  surrounding  country  with  records  taken 
in  the  city  during  the  thunderstorm  months.  Records  of 
the  number  of  thunderstorms  taken  in  large  cities  are 
probably  not  sufficiently  accurate  to  afford  a  reliable  basis 
of  comparison  with  thunderstorm  frequency  in  the  immediate 
surrounding  country.  Should  it  prove  true  that  cities  are 
in  some  instances  thunderstorm  breeders,  whereas  other 
nearby  cities  may  not  possess  this  characteristic,  then  such 
facts  might  have  a  very  important  bearing  on  various 
engineering  problems,  notably  storm-sewer  design,  and 
might  vitiate  the  utility  of  application  of  records  of  thunder- 
storm rain  intensities  in  one  city  to  another  nearby  city, 
even  though  the  climate  of  the  two  places  and  the  total 
rainfall  per  annum  might  be  very  nearly  the  same." 
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Swiss  Technical  Notes 

Improvement  Program  of  Federal  Railways  Includes 

Double  Tracking,  Bridge  Reinforcement, 

Electrification  and  Stations 

By  Engineering  Scws-Eccord's  Siciss   Correspondent 

COMPARATIVELY  a  new  undertaking,  the  Swiss 
Federal  Railways  have  developed  greatly  since  the 
popular  vote  of  Feb.  20,  1898,  which  provided  that  the 
state  take  over  the  Swiss  railroad  system,  with  the  slogan 
"The  Swiss  Railways  for  the  Swiss  People."  In  carry- 
ing out  the  new  federal  law,  the  state  took  over  the 
Central  R.R.,  the  Northeast  R.R.,  and  the  United  Swiss 
Rys.,  Jan.  1,  1901,  and  in  1903,  the  Tura-Simplon  road. 
With  the  taking  over  of  the  Gotthard  road  in  1909,  the 
buying  in  of  the  principal  privately  owned  lines  was 
concluded.  Since  that  time  an  extensive  improvement 
program  has  gone  forward  including  double  tracking, 
bridge  reinforcement  and  replacement,  heavier  rail 
and  track,  electrification,  and  new  stations.  In  the 
meantime  some  of  the  smaller  and  less  important  lines 


cent  of  the  total  length  of  line.  This  may  seem  a 
small  proportion  of  double  tracking  in  comparison  with 
railroad  systems  of  other  European  states,  but  it  must 
be  considered  that  physical  conditions  in  Switzerland 
are  considerably  moi-e  difficult.  In  this  respect  those 
who  know  Switzerland  may  be  reminded  of  the  inter- 
national character  of  the  Gotthard  road,  the  difficult 
Brunner-Fluelen  division  of  which  still  awaits  double 
tracking.  Nevertheless,  this  single-track  section  has 
to  meet  the  heaviest  traffic  demands,  and  in  1913  sixty- 
eight  trains  per  day  passed  over  it  without  accident, 
while  in  general  sixty  trains  per  day  had  been  consid- 
ered the  limit  for  safe  operation. 

An  important  feature  of  the  development  of  the 
federal  railways  has  been  the  program  of  bridge  rein- 
forcement and  heavier  rail  and  track  which  followed 
the  introduction  of  bigger  power.  In  1903  there  were 
only  some  94  km.  of  track  laid  with  rail  of  section 
heavier  than  45  kg.  per  m.,  but  at  the  end  of  1919, 
2,350  km.  of  line  was  equipped  with  heavy  section 
rail.     The  increase  in  track  loads  resulting  from  the' 
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OLD  AND  NEW  STANDARD  BRIDGE  LOADINGS  OF   SWISS  RAIl.W.WS 
Right  two  diagrams  specifled  in  flisl  .'^wiss  decree  Roverning  calculations  of  iron  bridges  in  1892.     Left-iiand  diagram  indicates 
standard  loadings  as  required  by  a  decree  of  June  7,  1913. 


have  also  passed  over  to  the  state,  and  in  1919  the  Swiss 
federal  railways  comprised  2,755  km. 

As  in  other  countries  during  the  transition  period 
from  private  to  state  control,  the  first  few  years  of 
operating  the  federal  railways  naturally  entailed  many 
difficulties.  Further  considering  the  fact  that,  after 
barely  ten  years  of  government  control,  the  World 
War  intervened  with  its  very  serious  effects  on  neutral 
Switzerland,  shut  in  on  all  sides,  it  will  readily  be 
recognized  that  the  federal  roads  are  experiencing 
great  difficulties  in  maintaining  a  balance  between  in- 
come and  operating  expenses  and  at  the  same  time 
trying  to  carry  out  a  program  of  improvement. 

The  original  investment  in  the  lines  of  the  federal 
railways  was  1,062  million  francs.  The  improvement 
program  to  date  represents  an  additional  469  million 
francs  for  capital  account,  so  that  new  expenditures 
amount  to  about  44  per  cent  of  the  original  invest- 
ment. Included  in  important  betterment  work  may  be 
mentioned  the  completion  of  the  Simplon  tunnel,  started 
by  the  Tura-Simplon  road,  the  total  cost  of  which  was 
81,000,000  francs,  which  included  the  3.5,000,000  francs 
expended  by  the  federal  railways  to  complete  the  work. 
Net  profits  of  operation  of  the  Swiss  Federal  Railways 
per  kilometer  of  line  operated,  since  1903,  at  intei-vals 
of  four  years,  were  as  follows:  In  1903,  1. '5,749  francs; 
in  1907,  18,873  francs;  in  1911,  26,113  francs;  in  1915, 
18,109  francs,  and  in  1919,  20,800  francs. 

Up  to  the  end  of  1919,  3.57  km.  of  single-track  line 
had  been  double  tracked,  so  that  the  total  length  of 
double  track  has  been  increased  to  898  km.,  or  32  per 


introduction  of  heavier  locomotives  required  the  rein- 
forcement and  replacement  of  existing  iron  bridges, 
in  accordance  with  new  loading  standards  shown  in 
the  accompanying  diagram  in  comparison  with  the  old 
standard  of  loading.  Even  the  new  standard  loadings 
have  again  been  exceeded  with  further  development  in 
the  program  of  electrification  and  new  electric  locomo- 
tives having  axle  loads  of  25  tons  and  11  tons  weight 
per  meter  of  track. 

More  than  8,000,000  francs  were  required  for  the 
rebuilding  and  reinforcement  of  bridges  alone  up  to  the 
end  of  1919.  A  series  of  rather  small  iron  bridges 
was  replaced  by  more  massive  structures.  On  the 
thirty-two  iron  bridges  remaining,  regulations  are  in 
force  providing  limiting  speeds,  prohibition  against 
two  trains  crossing  double-track  bridges  at  the  sama 
time,  and  prohibition  against  braking  on  the  bridges. 

Large  sums  have  been  required  in  the  construction 
of  station  buildings  and  stations.  The  program  still 
provides  for  the  building  of  eighty  new  stations, 
fifteen  of  which  are  in  the  course  of  construc- 
tion. A  total  of  550  million  francs  will  be  re- 
quired for  this  work,  of  which  100  million  alone  is  to 
be  provided  as  a  first  installment  for  the  reconstruc- 
tion of  the  station  at  Zurich. 

Greater  safety  of  operation  has  received  careful 
attention  in  the  program  for  improvement  by  the  con- 
struction of  additional  block  sections,  telephone  block 
dispatching  and  warning  signals,  and  in  the  rapid  re- 
placement of  oil  lighting  by  electric  signal  lighting. 
Switches   on   express   tracks   are   being   equipped   with 
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"double  tongue  locks"  so  that  it  will  be  possible  to 
operate  express  trains  over  them  without  decreasing 
speed. 

Finally,  in  recent  years,  larger  sums  have  been  re- 
quired to  initiate  the  program  of  electrication,  which 
is  now  fully  under  way.  In  addition  to  the  building 
of  the  usual  transmission  lines  and  overhead  and  the 
building  of  electric  traction  equipment,  the  work  in- 
volves three  railway  power  plants  in  Tessin,  Reusstal 
and  Wallis  that  are  now  under  construction. 

If  this  entire  program  of  improvement  and  recon- 
struction should  be  carried  out  within  a  period  of  fif- 
teen years,  it  would  require  capital  expenditures  per 
year,  according  to  the  report  of  the  general  manage- 
ment of  the  Swiss  Federal  Railways,  of  the  following 
amounts: 

MUliou  Franca 
Reconstruction  and  extension  of  station  buildings   and  station 

equipment 37 

Double  tracking ._ 25 

Bridge  alterations,  interlocking  and  signal  devices,  telephones, 

telegraph,  furniture,  etc 15 

New  lines 3 

Electric  traction 40 

Rolling  stock : 30 

Total 150 

However,  the  effects  of  the  great  war  on  raising 
;apital  will  probably  not  permit  such  rapid  completion. 
Therefore,  it  is  intended  to  proceed  with  electrification 
iccording  to  a  program  already  approved  with  con- 
itruction  expenses  provisionally  reduced. 

The  Swiss  people  have  made  a  large  sacrifice  to 
reate  and  improve  the  state  railway  system.  Small 
Switzerland,  with  an  area  about  half  that  of  Lake 
luperior,  has  done  everything  within  its  power  toward 
eveloping  transportation  and  tourist  traffic. 

Wood  Pipe  Preferred  for  Tunnel  Ventilation 

In  taking  over  the  work  of  driving  10  miles  of 
iinnel  in  the  mountain  division  of  the  Hetch  Hetchy 
reject,  A.  C.  Dennis  discontinued  the  use  of  24-in. 
teel  ventilating  pipe  and  substituted  wire-wrapped 
■ood-stave  pipe  14  in.  in  diameter.  This  has  now  been 
1  use  in  the  several  headings  for  about  8  months, 
nd  Mr.  Dennis  states  that  it  is  more  easily  placed 
i  the  metal  pipe,  requires  fewer  supports,  is  much 
lOre  likely  to  remain  tight  and  is  less  subject  to  leak- 
?e  due  to  being  thrust  slightly  out  of  alignment, 
he  chief  advantage  of  the  wood-stave  pipe,  however, 

that  it  is  not  easily  damaged  by  flying  rock  frag- 
lents,  which  makes  it  possible  to  carry  it  close  to 
18  heading.  The  metal  pipe  was  not  ordinarily  placed 
aarer  than  250  to  300  ft.  of  the  heading,  due  to  the 
inger  of  damage  from  flying  rocks.  This  left  a 
Jcket  or   dead-end  from   which   the  foul   gas   cleared 

uch  more  slowly  than  in  the  case  of  a  ventilating 
ipe  that  could  safely  be  carried  closer  to  the  heading. 

he  wood  pipe  is  ordinarily  kept  up  to  within  about 

)  ft.  of  the  heading  and  at  this  distance  gives  less 

ouble  in  maintenance  than  did  the  metal  pipes  termin- 

ing  200  ft.  back  of  the  heading. 

French  to  Irrigate  the  Niger  Valley 

Irrigation  of  1,870,000  acres  of  land  in  the  Niger 
iver  Valley  of  the  Soudan  within  12  years  is  the 
tention  of  the  French  government  according  to  a 
■cent  report  from  the  French  Commission  in  the 
nited  States.  The  work  will  involve  an  impounding 
■servoir  at  Lake  Faguibine,  diversion  dams  and 
nals. 


Causes  of  Equipment  Delays  in 
Highway  Construction 

Careless  Operatives  Increase  Accidents — Poor 

Standardization  Delays  Repairs — Lack 

of  Data  on  Efficiency 

By  R.  C.  Marshall 

General  Manager,  Associated  General  Contractors  of  America. 
Washington,  D.  C. 

The  equipment  ideal  of  the  paved  road  builder  is 
a  light  mobile  plant  capable  of  handling,  mixing  and 
finishing  400  cu.yd.  of  concrete  every  day,  with  no  delay 
for  repairs. 

Few  road  canstmction  plants  attained  this  ideal  in 
1919  and  1920,  the  two  greatest  years  of  paved  road 
oxitput  in  the  history  of  American  road  building. 

There  loere  various  reasons  for  this  failure,  but  the 
two  most  important  were  poor  railway  transportation 
and  delays  due  to  constriwtiori  equipment  troubles. 

In  the  article  luhich  follows,  the  latter  difficulty  is 
discussed  by  the  spokesman  for  the  Associated  General 
Contractors  of  America  ct  the  meeting  of  the  American 
Society  of  Mechanical  Engineers,  Chicago,  May  26, 
1921. 

Briefly  the  task  is  laid  upon  contractors  of  providing 
skilled  mechanical  direction  and  operation  of  construc- 
tion machinery,  and  upon  equipment  manufacturers,  of 
standardizing  design  and  of  presenting  reliable  infor- 
7nation  of  machine  efficiency. — Editor. 

EQUIPMENT  delays  in  highway  construction  are  due 
mainly  to  lack  of  skilled  mechanics,  lack  of  standard 
ization  in  design  and  lack  of  accurate  information  concern- 
ing adaptability,  capacity  and  operation  of  machines. 

The  lack  of  skilled  mechanics  concerns  both  manufactur- 
ers and  contractors.  An  equipment  company  may  expend 
much  time  and  money  in  perfecting  design  or  improving 
workmanship,  but  if  its  machines  are  placed  in  the  hands 
of  incompetent  operators,  the  money  spent  is  wasted.  In- 
competent operators  can  readily  offset  the  advantages  of 
efficient  equipment  and  well-planned  work.  Heavy  delays 
for  repairs  due  to  careless  operation  means  a  loss  of 
money  to  the  road  builder,  and  loss  of  that  valuable  asset, 
good  will,  to  manufacturers. 

The  shortage  of  good  operators  might  be  relieved  by 
establishing  a  short  course  of  instruction  for  mechanics. 
During  winter  months  when  construction  is  slack  these  men 
could  be  instructed  at  the  manufacturers'  shops  or  possibly 
at  some  of  the  engineering  schools.  In  either  case  they 
could  be  instructed  to  operate  and  exercise  care  in  main- 
taining equipment.  Savings  effected  in  the  field  by  compe- 
tent operators  would  amount  to  many  times  the  cost  of  their 
instruction.  One  of  the  worst  obstacles  to  continuous  output 
would  thus  be  removed. 

Standardisation  Badly  Needed 
The  second  significant  source  of  delay  is  a  lack  of  stand- 
ardization in  equipment  when  standardization  is  possible. 
Road  building  plants  are  generally  made  up  of  machines 
from  half  a  dozen  different  manufacturers  and  to  be  pre- 
pared even  for  the  usual  run  of  minor  field  repairs  on  all 
machines  requires  a  more  or  less  elaborate  machine  shop. 
The  financial  burden  of  carrying  duplicate  units  or  a  suffi- 
cient number  of  spare  parts  is  too  great  for  an  already 
heavy  overhead,  and  in  order  that  this  expense  may  be 
held  within  reason,  greater  interchangeability  of  parts 
should  be  possible. 

It  ia  not  expected  that  a  mixer  casting  should  be  adapt- 
able to  a  locomotive  crane,  but  the  interchangeability  of 
parts  on  different  portions  of  the  same  machine  can  un- 
doubtedly be  increased.  Undue  variation  in  the  pitch  of 
threads  is  an  inconvenience  which  might  be  materially  les- 
sened or  removed.  It  is  not  practicable  in  a  small  con- 
struction machine  shop  to  carry  stocks  and  dies  for  every 
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thread  in  the  outfit,  and  yet  if  this  is  not  done,  some  insig- 
nificant bolt  may  hold  up  the  work  for  several  hours  or  a 
day.  By  reducing  the  number  of  different  sized  bolts  and 
threads,  many  more  repairs  could  be  made  at  the  site  of 
operation. 

Gas  engines  are  especially  annoying  when  a  breakdown 
occurs.  Repairs  usually  involve  a  shipment  of  some  part  by 
express.  In  the  meantime  the  work  is  delayed  and  the 
overhead  is  absorbing  profits.  Even  allowing  for  difference 
of  opinion  in  designs,  the  power  delivered  by  a  gas  engine 
surely  bears  some  definite  relation  to  size  of  bore  and  bolts 
that  would  permit  more  uniformity  in  their  manufacture. 
.■\ny  uniformity  that  can  be  effected  will  be  reflected  in  the 
cost  of  road  construction. 

The  amount  of  saving  that  might  be  effected  through 
standardization  of  road  equipment  is  not  generally  appre- 
ciated. To  build  a  medium-sized,  high  type  section  requires 
a  daily  field  payi-oll  of  $300  or  $400  and  an  overhead  of 
probably  another  $100,  so  that  $500  a  day  is  not  an  unusual 
cost.  Employees  cannot  be  laid  off  every  time  a  breakdown 
occurs,  and  since  the  overhead  goes  steadily  on,  $50  an 
hour  may  be  considered  the  cost  of  equipment  delays. 

By  bringing  about  some  degree  of  standardization,  many 
more  repairs  could  be  made  quickly  in  the  field,  and  the 
saving  would  accrue  to  the  public  in  lower  highway  costs. 
At  present  these  costs  are  discouragingly  high  and  it  is  the 
duty  of  every  group  of  men  involved  in  construction  to  place 
their  energies  squarely  behind  the  movement  to  bring  costs 
within  reason.  It  is  exceedingly  doubtful  whether  the  pres- 
ent equipment  expense  of  high  type  roads  is  justified,  and 
if  it  pi-oves  not  so,  mechanical  engineers  and  contractors 
will  have  an  interesting  problem  in  cutting  the  expense  to 
economical  proportions.  This  problem  will  involve,  and  to 
some  extent  depend  upon,  both  the  standardization  of  equip- 
ment and  instruction  of  mechanics. 

For  every  type  of  machine  sold  the  manufacturer  should 
prepare  at  least  two  assortments  of  spare  parts  to  be 
sold  at  a  stipulated  price  with  his  machine.  The  assort- 
ment should  be  based  upon  actual  experience  in  operating 
similar  machines.  The  mere  fact  that  there  are  parts  so 
listed  should  not  detract  from  the  value  of  the  machine 
but  a  grossly  erroneous  list  would  surely  militate  against  its 
future  sale.  These  lists,  besides  their  value  to  the  highway 
contractor,  would  keep  vividly  before  the  designers  the 
number  of  different  kinds  of  vulnerable  parts  and  would 
tend  to  encourage  standardization  and  simplification. 

Rbxiable  Equipment  Advice  Essential 

The  third  pressing  need  of  road  builders,  and  the  one 
•which  probably  results  most  frequently  in  disaster,  is  a 
lack  of  unbiased  and  authoritative  information  concerning 
the  adaptability,  capacity  and  operation  of  machines.  Lack 
of  such  information  has  already  brought  disaster  to  numer- 
ous individual  companies,  both  old  and  young;  and  as  new 
concerns  are  constantly  taking  up  road  work,  it  is  essential 
that  they  secure   authoritative   mechanical   advice. 

The  road  program  has  so  expanded  that  to  complete  the 
work  desired  by  each  state  many  companies  now  to  road 
work  must  be  relied  upon.  These  companies  have  not  always 
realized  that  problems  of  road  construction  differ  vastly 
from  those  on  work  confined  to  a  small  area,  and  in  choosing 
their  method  of  operation  they  have  made  grave  mistakes. 
Many  of  these  mistakes  are  due  directly  to  a  lack  of  author- 
itative information  which  should  bo  available  in  any  country 
as  widely  developed  as  the  United  States. 

It  is  a  significant  fact  ;hat  in  writing  to  a  manufacturer 
for  information  the  reply  almost  invariably  ccj't'es  from  the 
sales  department.  Frequently  the  reply  is  entirely  unbiased, 
or  apparently  so,  but  more  frequently  the  writer,  if  a  con- 
tractor, is  apt  to  be  deluged  with  a  mass  of  sales  literature 
and  glowing  testimonials.  He  may  be  informed  that  the 
district  salesman  will  call  and  take  his  order,  all  of  which 
leaves  the  hurried  contractor  exactly  where  he  started. 
That  is  not  engineering  service. 

Manufacturers  in  some  instances  do  supply  engineer- 
ing service — supply  it  in  profusion.  T.^  fact,  a  prospective 
road  builder  can  hardly  escape  it,  but  the  service  is  not  of 
the  kind  that  contractors  need.    It  is  a  combination  of  sales- 


manship, estimating  and  civil  engineering — all  of  which  a 
live  construction  company  possess  in  abundance. 

What  contractors  need  are  accurate  data  showing  under 
what  conditions  a  certain  type  of  machine  is  suitable,  how 
long  it  may  reasonably  be  expected  to  last  and  what  output 
it  can  deliver  under  normal  working  conditions.  If  this 
information  can  be  made  available,  construction  companies 
may  be  relied  upon  intelligently  to  select  machines.  They 
will  then  be  able  to  co-ordinate  their  plant  and  estimate 
their  costs. 

A  questionnaire  sent  to  a  hundred  manufacturers  in  1920 
showed  that  they  possess  practically  none  of  this  needed  in- 
formation. A  few  of  them  were  able  to  state  figures  for 
depreciation,  but  the  figures  would  unquestionably  cause 
an  unwary  bidder  to  underestimate.  One  firm  gave  twenty 
years  as  the  average  life  of  a  slip  scraper.  Yet  an  earth 
mover  knows  that  constant  use  of  a  slip  may  wear  it  out 
in  a  season.  This  is  merely  an  example  to  show  that  manu- 
facturers themselves  are  frequently  lacking  in  facts  con- 
cerning their  own  equipment. 

Collecting  the  information  needed  by  equipment  owners 
may  not  be  strictly  the  work  of  mechanical  engineers  but  it 
would  undoubtedly  be  of  assistance  to  t-nem.  They  would, 
moreover,  perform  a  valuable  service  by  undertaking  the 
task  so  that  contractors  could  rely  upon  the  accuracy  of  their 
information.  It  is  principally  by  securing  dependable  in- 
formation and  by  bringing  about  co-operation  between  the 
constituent  industries  of  construction  that  the  leaders  in 
construction  expect  to  make  it  an  efficiently  conduct(:d 
industry. 

Hudson  River  Pontoon  Bridge 
Preliminary  Plans 

Anticipating  the  passage  of  the  Hudson  River  Pon- 
toon Bridge  Co.  bill  recently  introduced  in  Congress 
by  Senator  Frelinghuysen  of  New  Jersey,  as  reported 
on  p.  207,  Aug.  4,  Gustav  Lindenthal,  consulting  engi- 
neer, is  developing  the  plans  for  the  structure.  He 
gives  the  following  as  the  principal  features  of  the 
proposed  structure: 

Highv.uy  traffic  exclusively  is  to  be  accomodated  by 
the  proposed  bridge.  The  deck  will  provide  a  30-ft. 
roadway  and  a  10-ft.  sidewalk,  and  will  have  an  under- 
clearance  height  of  40  ft.,  bringing  the  roadway  about 
50  ft.  above  water.  On  the  Yonkers  or  east  side  the 
bridge  will  land  on  Hawthorne  Ave.  near  the  foot  of 
Downing  St.,  giving  direct  traffic  connection  with  the 
main  routes  south,  east,  and  north.  On  the  west  side 
the  line  encounters  the  vertical  face  of  the  Palisades, 
at  this  point  about  450  ft.  high.  The  new  Palisades 
Park  road  extends  along  the  face  of  the  cliff  90  ft.  above 
water  or  40  f i.  above  the  bridge  roadway  level ;  connec- 
tion will  be  made  to  this  road  by  approaches  rising  on 
5  per  cent  grade  along  the  slope  at  the  foot  of  the  cliflf. 

The  main  or  pontoon-supported  part  of  the  structure 
will  be  in  the  neighborhood  of  4,800  ft.  long;  this  is  to 
be  flanked  by  a  short  section  of  timber  trestle  sup- 
ported on  piles  on  either  bank,  and  a  span  over  the  New 
York  Central  right-of-way  on  the  east  bank.  The 
wooden  vessels  of  the  Shipping  Board  which  it  is  pro- 
posed to  use  as  pontoons  for  carrying  the  main  bridge, 
of  about  4,000  tons  displacement,  are  to  be  placed  160  ft. 
on  centers,  bow  upstream,  and  will  be  moored  by  cables 
attached  to  screw-pile  anchorages  at  a  distance  of  300 
or  402  ft.  up  and  down  stream.  On  account  of  the 
great  depth  of  soft  bottom  these  piles  will  have  to  be 
put  down  to  a  considerable  depth,  possibly  100  ft.  or 
more.  The  superstructure  carried  on  the  pontoons  will 
consi.st  of  four  lines  of  lattice  girders,  floorbeams  rest- 
ing on  them,  and  a  floor  c '  double  planking  directly  on 
these  beams.    The  width  of  the  ships  being  about  46  ft., 
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clear  openings  of  something  over  110  ft.  will  be  ob- 
tained.   A  drawspan  will  be  provided. 

Because  of  the  large  amount  of  wood  in  the  structure 
a  complete  fire-protection  system  will  be  provided.  The 
principal  other  natural  difficulty  to  be  contended  with  is 
the  possibility  of  ice  pressure  in  winter.  The  tidal 
currents  at  the  site  of  the  bridge  have  a  velocity  of 
3  to  4  miles  per  hour  and  there  is  a  possibility  fhat  a 
large  field  of  ice  moving  in  this  current  might  put  ex- 
cessive pressures  on  the  moorings.  To  guard  against 
this  danger  ice-breaking  vessels  will  be  provided,  to 
operate  across  the  river  along  the  bridge  in  winter  and 
break  up  field  ice. 

Present  estimates  indicate  that  the  structure  can  be 
built  and  put  in  service  for  a  sum  within  $2,000,000. 
The  tolls  to  be  charged  will  be  under  the  control  of  the 
Secretary  of  War,  according  to  the  chartering  bill.  The 
structure  must  be  removed  at  the  end  of  ten  years, 
within  which  time  it  is  belived  possible  to  complete  the 
permanent  bridge  projected  at  57th  St.,  New  York  City, 
by  the  Hudson  River  Bridge  Corporation,  made  up  of 
related  interests. 


Tuning  Up  Anew  an  Eight-Year 
Old  Filtration  Plant 

Inadequate  Mixing  and  Bypassed  Untreated  Water 

Produced  Uncoagulated  Water — Mudballs 

and  Inverted  Gravel  Result 

WHEN  the  filter  plant  at  Waco,  Texas,  was  built  in 
1913  it  was  provided  with  the  most  modern  equip- 
ment. (See  Engineering  Record  June  20,  1914,  p.  694.) 
Recently  the  plant  has  had  a  thorough  overhauling  and 
the  designs  checked  with  present  day  practice,  par- 
ticularly with  reference  to  the  mixing  chamber,  settling 
basin  and  the  baffles.  C.  Arthur  Brown,  consulting 
engineer,  in  making  a  report  on  the  plant  to  E.  L. 
Fulkerson,  superintendent,  states  that  due  to  insufficient 
coagulation  and  subsequent  imperfect  sedimentation  the 
uncoagulated  sediment  clogs  the  filters  rapidly,  lowers 
the  efficiency  of  the  filters,  has  a  tendency  to  cause  mud 
balls,  hard  spots,  bed  settlement,  breaking  of  the  sand 
bed  away  from  the  side  walls  and  inversion  of  the  sup- 
porting gravel.  The  following  notes  are  from  the 
report : 

The  most  serious  errors  in  desig^i  now  apparent  were 
made  in  the  mixing  chamber.  One  of  these  resulted  in  the 
top  of  the  mixing  chamber  and  the  floor  of  the  filter  gallery 
being  placed  at  the  same  elevation.  Another  resultled  in 
a  number  of  openings  in  the  walls  between  the  different 
compartments  of  the  mixing  chamber.  Because  of  the  lov 
elevation  of  the  mixing  chamber  it  is  impossible  to  get 
enough  head  to  create  sufficient  velocity  to  carry  along  the 
suspended  matter.  At  least  4J  ft.  of  head  should  have 
been  allowed.  As  the  laboratory  and  coagulant  apparatus 
are  built  over  the  mixing  chamber  it  is  impossible  to  correct 
this  difficulty.  By  rearrangement  of  baffles  in  the  mixing 
chambers  and  reducing  the  weir  height  between  the  settling 
basins  and  filters,  a  small  amount  of  head  was  made  avail- 
able, but  the  real  cure  lies  in  building  a  new  chamber. 

The  mixing  chamber  is  divided  into  two  halves  by  an 
east-and-west  wall.  The  north  section  is  divided  into  three 
compartments  by  two  division  walls  running  north  and 
■south.  The  one  to  the  east  is  the  accelerator  chamber,  the 
one  to  the  west  is  the  mixing  chamber  proper  and  the  cen- 
tral compartment  is  the  flume  chamber.  The  untreated 
water  enters  the  accelerator  chamber  through  a  30-in.  cast- 
iron  main,  in  which  there  is  installed  the  accelerator  or 
pressure  difference  tube  equipped  with  pitot  and  piezometer 


tubes  in  its  throat.  This  accelerator  ends  in  a  30-in.  flange 
and  spigot  ell  which  is  turned  downward,  causing  the  flow 
from  the  discharge  to  impinge  against  the  floor.  In  the 
wall  between  the  north  and  south  halves  there  is  one  large 
opening  near  the  floor  through  which  the  water  passes 
from  the  accelerator  chamber  to  the  south  half  of  the  mix- 
ing chamber  and  in  addition  there  are  a  number  of  smaller 
openings,  also  at  the  floor  line,  through  which  water  may 
flow  from  the  accelerator  chamber  to  the  south  half  of  the 
mixing  chamber.  An  equal  number  of  these  small  open- 
ings of  the  same  size,  about  4  in.  square,  are  to  be  found 
in  the  wall  between  the  accelerator  chamber  and  the  flume 
chamber,  which  enables  flow  to  occur  between  these  two 
compartments. 

The  normal  course  of  flow  through  the  mixing  chamber 
is  into  the  accelerator  chamber  near  its  west  end,  thence 
to  the  east  end  of  the  chamber  and  through  the  large 
opening  at  the  floor  line  into  the  east  end  of  the  south  half 
of  the  mixing  chamber.  Flowing  westwardly  to  the  center 
of  this  chamber,  it  passes  through  old  wooden  baffles  to 
the  west  end  of  the  south  half  and  discharges  under  the 
middle  wall  at  the  floor  level  into  the  real  baflling  or  mix- 
ing chamber  compartment  of  the  so-called  mixing  chamber. 
The  baflles  in  the  south  half  of  the  mixing  chamber  per- 
form no  useful  function  and  might  as  well  not  be  there 
for  any  good  they  do;  in  fact,  they  might  better  be  removed 
as  they  are  an  actual  hindrance  to  the  plant. 

Insufficient  B.\ffling 

Just  after  the  flow  passes  from  the  south  half  of  the 
mixing  chamber  into  the  real  mixing  chamber  section,  or 
the  west  section  of  the  north  half,  the  chemical  treatment 
of  caustic  lime  and  sulphate  of  iron  is  introduced  into  the 
flow.  From  here  on  until  the  water  leaves  the  west  com- 
partment, the  water  is  compelled  to  flow  over  and  under  a 
number  of  baffles,  making  several  up  and  down  cycles  of 
flow,  at  so  low  velocity  as  to  be  of  little  benefit.  From  the 
mixing  section  it  flows  into  the  flume  section,  which  is  un- 
baffled.  This  central  or  flume  section  serves  as  a  distribut- 
ing point  to  effect  flow  into  the  two  settling  basins,  two 
flumes  taking  off  from  the  flume  chamber  at  the  bottom  and 
extending  through  the  mixing  chamber  section  and  the  ac- 
celerator section  into  the  bottom  of  the  western  half  of  the 
western  settling  basin  and  the  eastern  half  of  the  eastern 
settling  basin. 

These  flumes  discharge  at  the  bottom  of  the  settling 
basin  sections  through  a  number  of  small  openings  which 
look  upward.  As  originally  constructed,  the  openings  from 
the  flumes  discharged  horizontally,  but  the  flow  in  this 
direction  created  so  much  scouring  action  across  the  bottom 
of  the  settling  basins  that  the  openings  were  changed  to 
a  vertical  discharge.  To  secure  a  proper  distribution  of 
flow,  a  baffle  was  built  in  front  of  these  flumes  and  the 
upward  flow  was  made  to  pass  over  the  top  of  this  baffle 
to  enter  the  settling  basins.  The  benefits  from  this  change 
were  immediately  apparent. 

About  five-sixths  of  the  space  in  the  mixing  chamber  is 
either  unbaffled  or  baffled  so  as  to  give  no  results  of  any 
value. 

The  chemicals,  being  introduced  after  the  flow  has  pas.sed 
through  two-thirds  of  the  mixing  chamber,  are  then  only 
very  inadequately  mixed  with  the  water,  with  the  result 
that  the  floe  is  not  well  formed.  The  openings  between  the 
accelerator  section  and  the  flume  section  permit  a  very 
considerable  volume  of  flow  to  pass  directly  from  the  accel- 
erator section  to  the  flume  section,  none  of  which  receives 
any  chemical  treatment.  The  mixture  of  untreated  raw 
water  and  treated  water  passes  through  the  flumes  to  the 
settling  basins.  Although  thi  percentage  of  untreated 
water  as  compared  to  the  volume  of  treated  water  is  rela- 
tively small  it  is  just  about  ample  to  nullify  the  effects  of 
the  chemical  treatment  in  the  treated  water. 

As  a  result  of  this  deplorable  condition  in  the  mixer,  the 
water  entering  the  .settlini':  basins  is  not  completely  coagu- 
lated nor  in  fit  condition  to  undergo  sedimentation.  It  is 
smoky  and  streaked  and  cannot  be  made  to  settle  clear. 
The  fine,  uncoagulated  sediment  rapidly  clogs  the  filters 
and  lowers  the  efficiency  of  filtration.     It  has  a  tendency  to 
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cause  mud  balls,  with  all  their  attendant  evils,  from  which 
this  plant  is  now  suffering-.  If  permitted  to  continue,  we 
may  confidently  expect  to  see  hard  spots  continually  de- 
veloping, even  to  a  much  greater  extent  than  they  now 
exist.  Evidence  of  bed  settlement,  with  the  filter  beds 
breaking  away  from  the  walls,  is  now  observable.  Hard 
spots  have  been  found  and  if  these  things  were  to  be  per- 
mitted to  continue,  cracks  and  crevices  would  surely  follow 
the  present  bed  inversion  found  in  one  of  the  filters. 

When  the  water  level  in  the  filters  was  drawn  down  a 
careful  investigation  indicated  that  the  filter  beds  were  in 
poor  condition.  The  sand  showed  unmistakable  evidence 
of  bed  settlement,  which  manifested  itself  in  a  pulling  away 
from  the  walls  of  the  filter.  The  sand  level  was  too  high, 
a  part  of  each  wash  trough  being  buried  in  sand.  The  sand 
was  heaped  up  between  the  wash  troughs  and  from  60  to  80 
sq.ft.  of  filter  bed  were  rendered  ineffective  by  the  high 
sand  level.  When  the  air  was  turned  on,  it  did  not  break 
evenly,  there  being  no  considerable  uniformity  even  after 
the  air  had  been  applied  for  several  minutes.  When  one 
of  the  filter  beds  had  been  opened  down  to  the  gravel,  the 
conditions  were  found  to  be  considerably  worse  than  could 
have  been  anticipated  from  the  surface  indications  aside 
from  the  mud  balls.  Not  only  had  the  mud  balls  penetrated 
the  filter  bed  to  the  gravel  layer  but  to  a  considerable  extent 
they  had  even  penetrated  the  gravel.  Hard  spots  of  con- 
siderable area  were  found,  practically  blanketing  the  bottom 
over  these  areas.  Bed  inversion  had  taken  place,  consider- 
able areas  of  the  gravel  layer  had  lifted  from  4  to  8  in. 
In  fact,  all  the  indications  were  that  filtration  efficiency  had 
practically  ceased  and  that  if 
the  plant  had  been  permitted 
to  continue  in  operation  on  the 
same  basis  the  time  would 
have  arrived  at  a  fairly  early 
date  when  it  would  have 
proved  impossible  to  obtain 
enough  filtered  water  through 
the  beds  to  have  met  the  needs 
of  the  city. 

The  recommendations  made 
and  put  into  effect  consisted 
of  the  following:  To  remove  all 
sand  and  gravel  from  each 
filter  bed  in  turn;  to  remove 
and    clean    the    air    manifold; 

to  secure  6  in.  of  gravel  of  approximately  3-in.  diameter 
and  place  it  above  the  water  strainers  in  the  filter  bottom; 
to  screen  and  grade  the  present  gravel  and  replace  it  on 
top  of  the  6  in.  of  new  gravel;  to  raise  the  air  manifold 
from  6  to  8  in.  above  its  present  location ;  to  add  about  2 
in.  of  new  sand  to  the  old  sand  to  give  the  requisite  layer 
of  fine  sand  on  the  surface  of  the  filter  bed,  keeping  the 
bed  at  least  2  in.  below  the  bottom  of  the  wash  troughs. 
The  sand  has  increased  in  size  and  weight  by  accretion  but 
the  specific  gravity  of  the  material  as  a  whole  has  decreased. 
The  percentage  of  increase  by  volume  is  31.58  per  cent, 
while  the  increase  by  weight  amounts  to  only  15.62  per  cent. 

Among  the  things  which  are  practically  worn  out  may 
be  mentioned  the  solution  tanks  for  sulphate  of  iron.  These 
tanks  are  leaking  in  a  number  of  places  and  have  already 
been  patched  up  a  number  of  times.  The  lime  tanks  are 
in  better  condition,  practically  as  good  as  when  new.  The 
equipment  of  both  lime  and  iron  tanks  is  practically  worn 
out  and  will  shortly  have  to  undergo  repair  or  replacement, 
which  will  be  rather  expensive.  Dry-feed  mechanical  ma- 
chines, not  available  at  the  time  the  plant  was  built,  are 
now  perfected  sufficiently  to  warrant  their  use.  Rather 
than  rebuild  the  chemical  tanks  and  apparatus,  I  suggest 
that  three  dry-feed  machines  be  equipped  to  operate  on 
functional  control.  The  plant  at  the  time  it  was  built  was 
not  equipped  with  a  recording  meter  to  measure  the  flow 
into  the  plant.  An  accelerator  tube  was  provided,  however, 
and  this  was  used  to  actuate  the  wet  feed  chemical  devices. 
This  accelerator  tube  can  now  be  utilized  to  actuate  the 
dry-feed  chemical  machines  in  the   same  way. 

The  individual  filter  controllers  and  the  master  controller 
are  in  fair  condition  and  could  be  made  operative  without 


a  great  deal  of  trouble  or  expense,  but  none  of  these  con- 
trollers are  now  in  service  and  have  not  been  for  a  very 
considerable  period  of  time  in  the  past.  I  am  strongly  of 
the  opinion  that  you  will  never  be  able  to  do  much  better 
with  them  in  the  future  than  you  have  in  the  past.  A  part 
of  the  troubles  you  have  experienced  with  your  filter  bottoms 
may  be  charged  to  this  lack  of  filter  control  and  I  believe 
you  will  always  have  more  or  less  of  this  trouble  unless  a 
better  practice  is  followed.  It  is  recommended  that  the 
present  filter  and  master  controllers  be  replaced  with  a  more 
modern  type  which  will  not  only  control  the  flow  from  the 
filters  but  also  meter  it,  the  master  controller  metering  the 
total  output  of  the  filters.  I  should  expect  to  utilize  the 
accelerator  tubes  of  the  present  controllers,  selling  the 
hydraulically-operated  throttling  valve  and  replacing  it  with 
a  diaphragm-operated  throttling  valve.  The  price  obtained 
for  the  one  should  go  a  long  ways  toward  paying  for  the 
other.  

Timber  Truss  Roof  Designed  for 
Special  Conditions 

BY  THE  special  design  of  a  76-ft.  timber  truss  roof 
which  would  not  require  large  timbers  or  steel  rods 
and  which  would  utilize  material  on  hand  in  relatively 
small  sizes  a  saving  of  20  per  cent  in  cost  was  effected 
in  the  construction  of  a  new  freight-car  repair  shed  for 
the  Atlantic  Coast  Line  R.R.  at  Waycross,  Ga.    This  is 


Sky/i^Ms,  S-'7i"y  s'rS' 


FIG.  1.     TIMBER  ROOF  FOR  CAR  REPAIR  SHED,  A.  C.  Lt  R.R. 

the  saving  estimated  by  the  railway  officers,  who  state 
also  that  there  was  a  reduction  of  about  30  per  cent  in 
the  time  of  erection  as  compared  with  the  original  design 
for  ordinary  wood  truss  construction  requiring  larger 
timbers.  The  greatest  saving  or  advantage,  however, 
was  in  the  fact  that  car  repair  work  proceeded  without 
interruption  while  the  shed  was  being  erected  and  the 
roof  trusses  were  placed,  as  temporary  abandonment  of 
the  repair  tracks  had  been  expected. 

The  76-ft.  timber  trusses  designed  for  this  work  have 
curved  top  chords  of  9i  ft.  rise  and  a  web  system  of 
intersecting  members,  as  shown  in  the  general  and  detail 
drawings,  Figs.  1  and  2.  The  chords  are  in  two  parallel 
sections,  with  the  ends  of  the  web  members  bolted  be- 
tween them.  Each  portion  of  the  top  chord  consists  of 
six  2  X  3-in.  pieces  laid  flat,  bent  to  the  required  curve 
and  nailed  together  at  18-in.  intervals.  For  the  bottom 
chord  there  are  two  pieces  3  x  8-in.,  with  splices  at  the 
third-points  of  the  span.  Web  members  are  2  x  6  in. 
except  that  at  the  ends  they  are  2  x  8  in.  and  placed 
close  together. 

The  endj  of  the  bottom  chord  are  shaped  to  butt 
against  the  top  chord  and  a  heavy  steel  strap  is  put 
around  each  end  of  the  truss,  this  strap  having  side 
angles  which  rest  on  a  wall  plate  laid  along  the  tops  of 
the  side  posts  of  the  building.  Knee  braces  extend  from 
the  posts  to  the  truss  chords  and  the  wall  plates.  Joists 
2x8  in,,  with  overlapping  ends,  are  laid  across  the  top 
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chords  and  nailed  in  place,  the  plank  sheathing  for  the 
roof  being  laid  upon  these.  Upon  the  bottom  chords  are 
laid  two  lines  of  longitudinal  timbers  to  carry  hoists 
for  use  in  car  repair  work. 

This  repair  shed  is  672  ft.  long,  except  that  a  30-ft. 
gap  is  left  at  the  middle  in  order  to  reduce  the  fire  risk. 
Its  posts  and  trusses  are  spaced  15  ft.  c.  to  c.  The  76-ft. 
roof  spans  four  repair  tracks  and  a  service  track.     At 


Tunnel  Lining  Continued  Beyond  Portals 
for  Protection  from  Slides 

IN  REPLACING  timber  lining  with  concrete  on  rail- 
road tunnels  of  the  Tehachapi  Pass,  a  variation  from 
standard  was  followed  on  the  west  ends  of  Tunnels  4 
and  6,  where  there  had  been  considerable  difficulty  with 
slides.     Using  the  usual  tunnel   forms   on  the   inside. 


Seo+ion  +hrough  Truss 


DET.\ILS  OF  TIMBER  ROOF  TRUSS 


one  side  is  a  29-ft.  span  over  the  machinery  space  and 
blacksmith  forges,  and  at  the  other  side  is  a  10-ft.  lean- 
to  or  shelter  roof.  Light  is  provided  by  a  metal-frame 
akyMght  in  each  bay,  these  skylights  being  on  opposite 
sides  in  alternate  bays. 

Assembly  of  the  trusses  was  done  at  a  framing  yard 
2,000  ft.  distant.  Each  truss  was  carried  to  the  site  by 
a  locomotive  crane,  and  after  being  raised  parallel  with 
the  track  to  a  sufficient  height  to  clear  the  posts,  the 
truss  was  swung  round  and  placed  on  the  wall  plates. 
Only  about  18  minutes  were  required  to  transport  a  truss 
and  set  it  in  position.  The  entire  structure  was  erected 
in  forty  eight-hour  working  days  by  a  force  averaging 
two  foremen,  a  timekeeper,  sixteen  mechanics  and  twelve 
laborers.  The  trusses  are  said  to  have  cost  less  than 
$2  per  foot  of  span. 

With  a  cost  of  $43,000  for  the  structure  the  cost  per 
square  foot  of  area  covered  averaged  19c.  for  labor  and 
overhead  and  56c.  for  the  building  complete.  This  de- 
sign, as  a  substitute  for  the  railway  company's  plans, 
was  submitted  by  George  F.  Jenkins,  president  of  the 
jBOrge  B.  Swift  Co.,  contractors,  Chicago,  and  Savannah, 
ja.  The  timber  truss  was  designed  by  William  J.  Sum- 
nerbell,  Chicago,  who  has  patents  pending.  The  work 
Jvas  carried  out  by  the  George  B.  Swift  Co. 


and  building  up  outside  forms  of  wood,  the  concrete 
lining  of  these  tunnels  was  continued  as  a  protective 
tube  for  distances  of  76  and  60  ft.  respectively  into  the 
open.  The  walls  of  the  tubes  were  made  13  and  16 
in.  thick  respectively  and  have  the  same  reinforcement 
ordinarily  used  in  the  tunnel  lining.     Buttresses  were 


Fewer  Horses  in  Cities 

The  extent  to  which  horses  are  being  displaced  by 
notor  vehicles  is  shown  by  the  report  of  the  Bureau 
)f  the  Census  covering  the  number  of  horses  in  various 
ities.  The  decrease  in  the  number  of  horses  in  New 
I'ork  in  1920  as  compared  to  1910  was  40  per  cent. 
The  percentage  of  decrease  in  certain  other  cities  is  as 
ollows:  Chicago,  44  per  cent;  Boston,  43  per  cent;  Cin- 
innati,  36  per  cent;  Cleveland,  30  per  cent;  Pittsburgh, 
6  per  cent,  Baltimore,  48  per  cent,  and  Philadel- 
'hia,  38  per  cent. 


SLIDES  AT  TUNNEL,  6  REMEDIED  BY  EXTENDING  LINING 

placed  on  the  downhill  side  of  the  tubes  to  resist  a 
tendency  to  slide.  These  buttresses  are  15  in.  thick 
and  10  to  12  ft.  long  in  the  footing  and  were  placed 
11  ft.  apart  on  Tunnel  4  and  13  ft.  apart  on  Tunnel  6. 
At  Tunnel  6  the  first  remedy  tried  was  the  construc- 
tion of  a  retaining  wall  to  hold  the  toe  of  the  slope. 
This  did  not  accomplish  the  desired  result  so  the  full 
tunnel  arch  was  built,  as  shown  in  the  accompanying 
illustration,  for  that  part  of  the  retaining  wall  where 
heavy  sliding  was-common.  At  Tunnel  4  no  experiment 
with  retaining  walls  was  made,  the  concrete  ai*ch  being 
built  up  for  the  full  length  of  the  slide  when  the  tunnel 
was  lined  the  standard  portal  and  wing  wall  construc- 
tion being  used  to  finish  off  the  end  of  the  concrete 
tube. 
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Letters  to  the  Editor 


If  you  have  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


San  Francisco  Bay  Tunnel  Project 

Sir — For  earliest  possible  realization  of  the  bay  crossing 
project  at  San  Francisco  it  seems  to  me  unwise  to  bother 
with  the  question  of  suburban  traffic  at  this  time.  We  have 
the  best  and  the  cheapest  suburban  service  from  San 
Francisco  to  Alameda  County  that  I  have  seen  anywhere 
in  the  country,  and  there  is  no  need  to  improve  further  upon 
it  at  this  time.  Perhaps  when  there  are  2,000,000  or  o,000,- 
000  people  around  the  bay  it  may  be  advisable  to  have  some 
other  means  of  accommodating  this  traffic,  but  at  the 
present  I  see  no  reason  whatever  for  a  change,  except  a 
possible  objection  to  crossing  the  bay  by  boat  In  foggy 
weather. 

If  the  proposed  causeway  and  tube  are  confined  to 
vehicular  traffic,  the  cost  will  not  exceed  $15,000,000  and 
the  crossing  will  supply  service  for  which  there  is  a  x^eal 
demand.  Revenue  could  be  obtained  sufficient  to  pay  a 
decent  interest  on  the  cost.  There  is  a  tremendous  demand 
for  improvement  in  vehicular  traffic,  while  I  do  not  believe 
there  is  any  very  strong  demand  for  change  in  suburban 
service.  In  any  event,  it  is  perfectly  possible  to  expand  the 
causeway  and  build  additional  tubes  whenever  the  time 
is  ripe  for  running  trains  and  street  cars  across  the  cause- 
way to  get  rid  of  the  ferry  service. 

C.  H.  Snyder, 
San  Francisco,  July  26.  Consulting  Engineer. 


Open  Shop  for  Builders  in  Buffalo 

Sir — My  attention  has  recently  been  called  to  an  article 
in  your  issue  of  May  26,  1921,  p.  886,  which  is  quoted  from 
a  letter  wTitten  by  William  J.  Barney,  of  New  York,  to  a 
prominent  manufacturer  of  Buffalo. 

Mr.  Barney  shows  strong  pro-union  sympathies  and  gives 
as  his  excuse  the  same  stock  reason  which  has  been  ad- 
vanced from  time  to  time  immemorial,  namely,  the  difference 
in  the  position  of  the  contractor  and  the  manufacturer,  as 
regards   labor  conditions. 

There  is  much  truth  in  the  statement  that  the  manufac- 
turer, having  a  more  or  less  permanent  organization,  is 
in  a  better  position  to  assert  his  independence,  but  the  fact 
remains  that  the  contractor  in  spite  of  adverse  circumstances 
can  obtain  the  same  degree  of  liberty,  if  he  is  possessed 
of  a  real  desire  to  be  free  of  union  domination.  This  is 
proved  by  the  fact  that  there  are  a  number  of  contractors 
who  have  successfully  freed  themselves  from  union  rule 
and  are  and  have  been  for  many  years  maintaining  their 
independence. 

To  be  sure,  they  started  with  a  genuine  wish  for  freedom, 
reinforced  by  a  firm  determination  to  have  it.  The  unions, 
not  slow  to  recognize  the  strength  of  character  of  such 
men  as  these,  soon  learn  to  respect  them  and  eventually 
decide  to  let  them  severely  alone. 

If  the  Bamey-Ahlers  Co.  prefers  a  union  organization, 
their  preference  should  be  respected  and  so  far  as  the 
writer  knows,  was  duly  respected  when  they  were  working 
in  Buffalo,  but  for  Mr.  Barney  to  say  that  open-shop  con- 
ditions in  Buffalo  are  theoretical,  is  hardly  fair,  for  they  are 
beyond  doubt  very  real,  as  he  could  easily  have  ascertained, 
had  he  so  wished,  by  a  positive  attempt  to  work  certain 
trades  under  open-shop  conditions. 

It  is  only  fair  to  admit  that  it  is  hard  foi*  a  builder 
■whose  work  is  not  strictly  local,  to  enforce  the  open-shop 
rule,  but  it  has  been  done  in  Buffalo  during  the  past  year 
by  a  contractor  who  worked  open-shop  men  here,  while 
working  union  men  exclusively  on  jobs  going  forward  in 
closed-shop  cities. 

He  says  he  worked  here  under  the  "so-called  open-shop 


conditions"  and  I,  for  one,  am  glad  to  know  it,  for  he 
saved  himself  a  deal  of  trouble  thereby,  as  he  certainly 
avoided  strikes  resulting  from  broken  agreements  and  juris- 
dictional disputes  and  his  project  went  forward  without 
any  delays  of  which  we  have  heard.  Everyone  agreed  that 
his   work   was  completed   in   record   time. 

F.  N.  Farrar, 
Secretary,  Builders'  Association 
Buffalo,  N.  Y.,  Aug.  1.  E.xchange  of  Buffalo. 


Engineering  Courses  of  Professional  Grade 

Sir — I  am  not  sure  that  it  is  desirable  to  discuss  Prof. 
Burr's  paper  in  the  technical  press  and  thus  leave  the 
Society  for  the  Promotion  of  Engineering  Education  less  to 
do  with  this  discussion  at  its  next  annual  meeting,  but  I 
should  like  to  call  to  your  attention  the  fact  that  the  College 
of  Applied  Science  in  the  State  University  of  Iowa  is  in 
entire  sympathy  with  Prof.  Burr's  proposals,  as  is  evidenced 
by  the  following  resolution  or  statement  that  was  adopted 
by  the  Faculty  of  this  college  last  April: 

"1.  It  is  desirable  to  establish  five-year  engineering 
courses,  the  first  year  of  which  should  be  given  in  the 
College  of  Liberal  Arts  and  no  specialization  made  except 
in  the  course  in  chemical  engineering  until  the  fifth  year, 
the  establishment  of  such  five-year  course  being  considered 
as  a  preliminary  step  toward  the  establishment  of  six-year 
courses. 

"2  That  it  is  desirable  first  to  make  an  effort  to  have 
the  American  Engineering  Council  of  the  Federated  Ameri- 
can Engineering  Societies  establish  standards  of  engineer- 
ing education  and  for  engineering  colleges  of  different 
grades;  and  to  rate  the  engineering  colleges  of  the  country 
in  accordance  with  the  classification  adopted." 

With  respect  to  (2)  I  may  say  that  it  was  not  our 
thought — as  might  be  supposed  from  a  reading  of  the 
paragraph — that  the  Engineering  Council  should  rate 
engineering  colleges  at  once,  or  before  they  had  had  time 
to  respond  to  its  suggestion  as  to  what  should  constitute  the 
proper  training  for  college  stutents  of  engineering  in  the 
diflferent  grades;  but  that  some  time  after  such  suggestions 
had  been  made  it  would  be  entirely  proper  to  rate  these 
colleges. 

We  suggest  the  American  Engineering  Council  rather 
than  the  Society  for  the  Promotion  of  Engineering  Educa- 
tion because  we  believe  that  the  council  would  speak  with 
more  authority  than  the  teachers  can  possibly  have.  It  was 
the  American  Medical  Association,  not  any  group  of  college 
teachers  of  medicine,  that  ma'de  it  possible  to  raise  the 
standards  of  medical  education,  and  we  think  that  it  is  to 
the  national  societies  of  practising  men  that  we  must  look 
for  a  demand  to  be  made  with  authority. 

Wm.  G.  Raymond, 
Dean,  College  of  Applied  Science,  State  University  of  Iowa. 

Iowa  City,  July  18. 


Sir — During  the  past  two  years  a  definite  movement  has 
been  inaugurated  to  advance  the  prestige  of  the  engineer 
through  legislation.  This  effort  has  been  fostered  notably  by 
one  organization  of  engineers  which  itself  is  but  a  few  years 
old.  Reference  is  made  to  the  registration  and  licensing 
laws  that  have  now  been  passed  by  many  states. 

This  movement  may  have  been  fostered  by  the  over- 
enthusiam  of  a  newly  organized  body  to  accomplish  in  a 
short  period  what  it  takes  many  years  of  training  to  do. 
It  is  presumed  that  the  elevating  of  the  status  of  the 
engineer  is  one  of  the  prime  objects  of  the  license  law; 
for  if  this  law  was  only  designed  to  protect  the  life,  health 
and  property  of  the  public  there  are  existing,  as  Prof  Geo. 
F.  Swain  has  pointed  out  recently,  adequate  safeguards  in 
the  construction  of  buildings,  public  and  private  utilities, 
etc.,  through  supervision  by  competent  commissions  and 
engineers,  through  building  laws  and  other  special  i^m 
requiring  official  supervision,  approval  of  plans  and  in- 
spection of  work. 

Furthermore  a  joint  committee  of  engineers  reported 
adversely  to  the  passage  of  the  engineers  registration  and 
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licensing  law  now  before  the  Massachussetts  Legislature, 
stating  that  there  would  be  tendency  through  licensing  to 
place  the  inexperienced  man  before  the  public  on  a  plane 
with  the  experienced  engineer  of  higher  professional  attain- 
ments. 

Certainly  this  higher  professional  attainment  cannot  be 
obtained  through  any  of  the  present  registration  laws;  it 
is  a  matter  which  demands  the  serious  consideration  of  the 
educators  of  our  country,  acting  through  an  effective 
organization  whose  true  vision  is  the  development  of  an 
engineer  who  will  have  the  fundamentals,  the  culture  and 
the  stamina  worthy  of  the  professions. 

There  are  two  types  of  engineering  education;  the  usual 
four  year  college  course  and  the  professional  engineering 
course  requiring  a  science  degree  for  entrance,  with  the 
former  much  more  in  evidence. 

A  graduate  from  the  usual  college  course  has  had  a  train- 
ing principally  with  materials  of  an  inanimate  nature  and 
the  laws  and  forces  acting  thereon.  He  has  had  little  or 
nothing  to  do  with  the  things  of  life  and  society.  Only  too 
often  he  looks  upon  his  training  bluntly  as  a  means  of 
future  existence.  As  an  engineer  he  makes  an  excellent 
tool  and  serves  the  public  in  an  admirable  way,  although 
many  times  resting  snugly  in  a  predetermined  niche.  Such 
a  man  has  been  characterized  as  an  applied  scientist.  This 
well  fits  Prof  Burr's  remarks  about  many  engineering 
colleges. 

The  professional  engineering  course  of  six  years  produces 
men  of  higher  attainments.  The  best  professional  spirit 
demands  more  than  ever  that  a  man  must  know  something 
of  foreign  as  well  as  domestic  politics,  of  social  problems 
(often  called  humanities)  and  an  acquaintance  with  the 
world's  best  literature.  Education  of  engineers  for  the  new 
era  must  train  and  teach  with  all  the  vision  possible  and 
must  instill  in  them  a  love  for  the  profession  which  will 
carry  with  it  the  enthusiasm  which  has  been  characteristic 
of  our  engineers  of  highest  attainments. 

This  type  of  training  elevates  and  leads  to  lofty  ideals, 
giving  that  refinement  which  is  instantly  noticeable. 

Prof.  Burr's  outline  of  a  six-year  course  is  a  highly 
pertinent  topic  and  only  by  discussion  and  popularizing 
through  an  effective  organization  can  the  demand  be  created 
and  progress  made  in  the  direction  of  a  six-year  course. 

Harry  G.  Payrow, 

Ass't.   Prof,   of   Civil   Engineering,   Lehigh   University. 
Bethlehem,  Pa.,  Aug.  2. 


Sir — Prof.  Burr's  paper  is  timely  and  has  opened  for  dis- 
cussion a  subject  that  has  been  given  considerable  attention 
by  teachers  and  practicing  engineers. 

One  point  commonly  overlooked  is  that  the  aim  of  our 
engineering  schools  and  colleges  (the  name  signifies  little) 
in  the  undergraduate  courses  is  largely  to  fit  men  for  the 
business  and  industrial  world.  Those  students  who  intend  to 
follow  engineering  as  a  profession  must  either  take  gradu- 
ate work  or  serve  an  apprenticeship  under  professional  ad- 
nce.  Thus,  engineering  institutions  are  really  trying  to  fit 
men  for  two  types  of  life  work,  namely,  that  of  the  gradu- 
ate who  undertakes  construction,  drafting,  sales,  etc.,  and 
that  of  the  truly  professional  man  who  goes  into  design  or 
consulting  work.  One  course  can  not  be  made  to  meet  both 
conditions.  Our  present  system  sei-ves  its  purpose  well  with 
the  exception  that  the  courses  are  often  too  highly  special- 
ized. Unfortunately,  as  Prof.  Burr  points  out,  the  student 
who  intends  to  enter  the  profession  of  engineering  is  handi- 
capped by  lack  of  instruction  necessary  to  place  him  on  a 
par  with  men  of  the  other  professions.  His  endeavors  must 
be  confined  to  graduate  study  which  in  many  instances  con- 
sists in  doing  senior  work  in  greater  detail.  In  addition  to 
the  present  curricula,  there  should  be  scheduled  six-year 
courses  for  those  who  intend  to  enter  the  profession.  Only 
institutions  well  equipped  to  undertake  graduate  work 
should  attempt  to  install  the  long  courses  and  some  distinc- 
tion in  the  degree  granted  must  be  made.  The  number  of 
ipplicants  will  be  limited  not  because  of  financial  inability 
lor  lack  of  intelligence  but  because  most  of  our  students  do 
lot  intend  to  enter  the  profession.  Furthermore,  the  op- 
portunities of  the  professional  engineer  are  more  limited  in 


the  amount  of  work  to  be  done  than  are  those  of  the  lawyer 
or  the  physician.    It  is  again  a  case  of  supply  and  demand. 

The  practice  of  lawyers  and  physicians  is.  consulting  work 
and  when  comparison  is  made  with  engineei's  such  compari- 
son should  be  limited  to  consulting  engineers  who  represent 
the  truly  technical  men.  The  standing  of  consulting  engi- 
neers in  a  community  is  as  high  on  the  average  as  that  of 
the  members  of  any  of  the  other  professions. 

Lafayette,  Ind.  F.  W.  Greve, 

July  29.         Assoc.  Prof,   of  Hydraulic  Engineering, 

Purdue  University. 

Foreign  Practice  in  Bank  Protection 

Sir — The  problem  of  bank  protection,  which  appears  to 
be  of  interest  to  your  readers  (see  Letters  to  Editor  in 
your  issues  of  May  26  and  July  14,  1921)  was  solved  by 
European  engineers  early  in  the  last  century,  and  the  Rhine, 
Rhone,  Danube  and  Poe  rivers  afford  excellent  examples 
of  the  methods  employed  by  them.  French,  German,  Eng- 
lish and  Russian  engineers  have  investigated  the  causes  of 
bank  erosion  and  published  their  conclusions.  Your  pages 
indicate  that  a  text-book  on  the  elementary  principles  of 
river  hydraulics  could  be  utilized  by  the  engineers  of  the 
United  States. 

About  1838,  M.  Defontaine  published  his  work  "Des 
Travaux  du  Fleuve  du  Rhin"  of  which  a  portion  has  been 
translated  and  appears  in  Volume  IX,  "Memoirs  of  the 
Corps  of  Engineers,  U.  S.  A."  In  this  work  he  investigates 
the  flow  of  water  around  impermeable  dikes  making  various 
angles  with  the  bank  and  finds  that  there  is  no  relation 
between  the  angles  of  incidence  and  of  reflection  of  flowing 
water,  but  that  instead  a  very  complicated  eddy  action  is 
set  up.  On  his  diagrams  he  plots  three  eddy  currents  below 
the  dikes,  one  flowing  just  below  them  with  sufficient  force 
to  sometimes  cause  caving  at  a  distance  from  the  dike  equal 
to  two  and  one-half  times  the  perpendicular  distance  of  its 
end  from  the  bank,  a  second  striking  the  bank  about  five 
times  the  said  perpendicular  distance  and  a  third  moving 
diagonally  toward  the  opposite  bank.  Between  the  first  two 
currents  a  sand  bar  forms.  Eddy  action,  above  the  dike, 
also  deposits  silt,  but  separated  from  the  dike  and  river 
bank  by  a  channel,  which  under  certain  conditions  causes 
scour  along  both. 

When  the  dikes  are  inclined  downstream  this  scouring 
action  is  intensified  and  the  deposit  above  the  dike  dimin- 
ished. During  high  stages  there  is  an  overflow  which 
directly  impinges  against  the  bank  below  causing  caving 
and  which  is  converted  into  an  eddy  action  if  the  dikes 
incline  upstream. 

During  the  18th  century  the  Germans  employed  dikes 
inclining  downstream  very  extensively,  but  with  .such  dis- 
astrous results  that  they  afterward  connected  the  outer 
end  of  one  dike  to  the  inner  end  of  the  next,  producing 
what  was  termed  "Trianglewerke"  (Jassmunds'  "Die  Arbei- 
ten  der  Rheinstrom — Bauverwaltung"),  but  after  the  in- 
vestigations of  Profs.  Hagen  and  Schlichting  the  dikes  were 
given  an  inclination  upstream.  Modern  French,  Austrian 
and  Italian  practice  is  similar. 

M.  Defontaine  proposed  as  a  means  of  counteracting 
these  injurious  eddy  currents  to  leave  openings  in  the  dikes 
through  which  a  current  could  flow  along  the  bank,  but 
with  a  diminished  velocity,  which  would  induce  the  deposit 
of  material  held  in  suspension,  instead  of  relying  on 
material  rolled  along  the  river  bed  to  create  the  fill. 
The  permeable  dike  was  then  unknown  and  his  method 
exhibited  great  ingenuity  in  utilizing  the  material  he  had 
at  his  disposal.  With  the  introduction  of  permeable  dikes 
of  which  the  Retard  described  by  Mr.  Atwood  in  Engineer- 
ing News-Recnrd,  .July  14,  1921,  is  an  excellent  example, 
this  deposition  is  readily  accomplished.  The  permeable  pile 
dikes  constructed  on  the  Missouri  River  work  on  the  same 
principle.  The  Retard  has,  however,  the  advantage  that 
it  is  not  as  easily  damaged  by  floating  ice  and  drift,  since 
the  branches  of  trees  are  not  as  rigid,  as  the  tops  of  driven 
piles.  On  the  Mississippi  River,  where  permeable  pile  dikes 
have  also  been  extensively  employed,  it  is  necessary  to 
watch  the  accumulation  of  drift  and  to  sink  it  in  place 
with  a  mass  of  rock,  before  it  assumes  dangerous  proportion. 
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Foreign  text-books  specify  the  space  which  should  sepa- 
rate the  dikes  on  a  concave  or  convex  bank  or  in  straigrht 
reaches,  but  for  the  purpose  of  rejiulatinK  the  channel  depth, 
rather  than  for  bank  protection.  Nobilinfrs.  which  arc  slop- 
ing submerged  dikes,  extensively  employed  for  bank  pro- 
tection on  the  Rhine  River,  are  separated  by  a  distance 
equal  to  about  twice  their  length.  Where  permeable  dikes 
are  employed  this  distance  can  be  increased.  The  dikes  on 
Indian  Rivers  quoted  by  Mr.  Thackwell  are  intended  for 
land  reclination  rather  than  bank  protection.  The  inter- 
mediate dike  could  be  omitted  without  endangering  the 
original  bank.  C.  McD.  Townsend. 

Brooklyn,  N.  Y.,  July  18,  Colonel,  U.  S.  A.,  Retired. 


The  Time  Units  in  Flow-Duration  Curves 

Sir — In  the  various  methods  of  estimating  the  water  power 
available  at  a  particular  site  the  flow-duration  curve  seems 
to  be  quite  generally  used,  especially  in  the  East.  It  has 
been  noticed  in  various  reports  of  private  engineers  and  in 
some  state  reports  that  in  constructing  duration  curves  of 
flow  there  seems  to  be  a  general  tendency  to  use  the  month 
as  the  time  unit  instead  of  the  day  and  that  this  always 
gives  higher  values  than  would  result  if  daily  flow  data  were 
used. 

If  the  mean  daily  flows  for  each  month  were  uniform 
there  would  be  no  difference  in  the  curve  made  up  from 
mean  monthly  flows  or  mean  daily  flows,  but  in  most  rivers 


Steel  Lower 


Sir — We  are  greatly  interested  in  your  editorial  under 
the  heading  of  "Steel  Lower,"  as  set  forth  on  page  48  of  the 
July  14  issue  of  Engineering  Neics-Record. 

With  respect  to  that  part  of  your  paragraph  wherein  you 
cite  the  minimum  of  $1.08  reached  in  December,  1914:  With- 
out dwelling  lengthily  on  this  subject,  we  beg  to  advise  that 
this  minimum  price  only  lasted  for  one  week,  and  from 
that  time  on  there  was  a  steady  advance.  Furthermore,  the 
writer  was  hiring  men  for  $1.25  per  10-hour  day.  We  were 
buying  gas  coal  at  the  mines  for  $1  to  $1.10,  and  we  were 
getting  a  freight  rate  of  $1.35.  Office  help  was  getting  just 
about  half  the  money  they  are  now  getting.  We  could  get 
all  the  stenographers  we  wanted  for  $12  per  week,  and  typ- 
ists could  be  had  at  $5  per  week,  all  of  which  had  a  bearing 
on  the  costs. 

In  order  to  bring  the  price  of  shapes  down  to  2c.,  we  have 
got  to  cut  labor  to  25c.  per  hour.  Office  help  has  taken  a 
cut  of  25  per  cent.  In  other  words,  for  a  man  today  to  make 
$15  per  week,  he  has  got  to  work  60  hours,  and  you  can  see 
whether  a  man  can  pay  rent,  keep  a  family,  have  medical 
attendance,  pay  insurance,  and  then  have  some  one  of  our 
economists  tell  him  that  he  must  save  for  a  "rainy  day." 
There  has  been  no  decline  in  rents,  and  there  will  not  be. 
Meats  are  not  any  cheaper,  and  not  only  that,  but  foodstuffs 
are  beginning  to  advance  in  price.  The  worst  of  it  is  that 
men  can't  get  six  days  of  work  per  week  at  the  present  time, 
and  their  condition  is  beginning  to  become  pitiful,  especially 
in  small  towns  where  other  employment  is  scarce. 

You  know  how  much  chance  there  is  of  reducing  freight 
rates  to  the  old  levels.  To  do  so  you  have  to  cut  the  rest  of 
the  organized  brotherhoods  of  the  railroads,  and  they  are  too 
well  intrenched  and  fortified,  by  law  as  well  as  by  financial 
strength,  to  take  any  substantial  reduction  except  over  a 
period  of  time. 

If  you  were  out  selling  the  material  you  would  find  that 
it  is  not  so  much  the  cost  of  material  that  is  holding  up  the 
jobs  as  the  fact  that  projects  cannot  be  financed  at  a  reason- 
able rate  of  interest. 

Going  back  to  December,  1914,  you  will  find  that  the  mills 
were  only  working  a  few  days  a  week,  and  this  is  indicative 
of  the  present  condition.  We  have  reached  a  higher  price 
level  in  this  country,  and  the  people  have  become  accustomed 
to  a  higher  standard  of  living,  and  the  conditions  are  such 
that  there  can  be  no  recession  to  the  prices  back  in  1914,  to 
which  the  economists  so  delight  to  refer. 

One  of  the  troubles  in  writing  editorials  is  the  fact  that 
the  man  simply  deals  with  the  subject  from  a  superficial 
standpoint  rather  than  having  a  thorough  knowledge  and 
insight  into  the  trade  about  which  he  is  writing.  It  is  just 
such  editorials  as  these  that  are  doing  incalculable  harm 
to  the  building  business,  as  well  as  the  other  industries. 
Chf,mung  Iron  &  Steel  Company, 

New  York  City,  July  15,  1921.  Per  E.  F.  Quirke. 

[Mr.  Quirke  makes  his  argument  on  production  cost.  Re- 
garding that  the  editorial  in  question  said,  "Probably  under 
existing  conditions  of  low  demand,  the  bottom  level  will  be 
determined  less  by  production  cost  than  by  the  confidence  of 
the  industrial  world  in  the  soundness  of  the  schedule."  It 
is  not  what  costs  arc  but  what  the  public  thinks  they  ought 
to  be  that  will  stimulate  buying. — Editor.] 
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FLOW-DURATION  CURVE,  PISCATAQUIS  RIVER,  FOR   EIGHT 

TEARS  ENDING  SEPT.  30.  1920 

At  a  point  near  Foxcroft,  Me. ;  drainage  area,  286  square  miles. 

for  several  months  in  the  year  there  is  a  wide  variation  be- 
tween the  average  flow  for  the  month  and  the  highest  and 
lowest  average  daily  flows  in  that  month. 

The  accompanying  diagram  shows  the  difference  between 
the  duration  curves  of  mean  monthly  discharge  and  mean 
daily  discharge  for  a  river  in  Maine.  In  picking  off  the 
discharge  for  90  and  60  per  cent  of  time,  which  might  be 
used  as  the  limits  of  primary  and  secondary  power  re- 
spectively, the  following  wide  difference  is  shown: 

Value    from    Monthly 

Curve  Larger  Than 

Value  from  D.iily 

Curve  by  Per  Cent 

75  0 

53  8 


Discharge  in  Second  Feet  per  Square 
from 
Monthly  Cur\-c  Daily   Curve 

0  42  0  24 

1  40  0  91 


While  this  particular  stream  is  of  the  flashy  type  and 
the  difference  between  the  curves  is  large,  the  difference 
between  similar  curves  for  a  stream  under  practically  com- 
plete regulation  would  be  small. 

There  seems  to  be  a  general  tendency,  however,  to  use 
the  month  as  the  unit  of  time  for  most  any  type  of  stream. 
Can  this  be  because  it  is  easier,  or,  is  it  believed  that  the 
error  incurred  by  using  monthly  averages  will  disappear 
in  using  and  compiling  resulting  data? 

M.  R.  Stackpole, 
Assistant  Engineer,  Maine  Water  Power  Commission. 
Augusta,  Me.,  July  7. 


Meters  and  Water  Consumption  at  Providence 

With  94  per  cent  of  the  .services  metered  the  water 
con.suniption  at  Providence,  R.  I.,  in  1920  was  80  gal.  per 
inhabitant.  Practically  all  the  270,472  population  of  the 
district  supplied  takes  water  from  the  system. 
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Hints  for  the  Contractor 


Whitewash  Prevents  Asphalt  from  Running 
Under  Summer  Sun 

So  CLOSE  to  the  melting  point  is  the  asphalt  water- 
proofing coat  on  the  top  and  side  walls  of  the  Galves- 
ton causeway  that  a  coat  of  whitewash  will  prevent  the 
paint  coat  from  running.  The  views  shown  were  taken 
during  the  inspection  trip  of  the  American  Society  of 
Civil  Engineers  at  the  time  of  the  Houston  meeting. 


This  footway  was  designed  under  the  direction  of  J. 
D'Esposito,  chief  engineer  of  the  Chicago  Union  Sta- 
tion Co.,  and  was  built  by  the  W.  J.  Newman  Co. 


.:— ^ 

I      \ 

Ij;FT — APPLYING  WHITEWASH  TO  THE  SIDE  WALL 

RIGHT— SLIGHTLY    THICKER   COAT   AT   BURLAP 

STRIP  RUNS 

Guesses  as  to  what  "Uncle  Tom"  was  applying,  and 
why,  ranged  from  a  chemical  hardener  to  a  "dolling" 
up  of  the  job  for  inspection.  The  explanation  of  Mr. 
Washington,  engineer  in  charge,  that  white  absorbs 
less  heat  rays  than  black  and  further  that  the  difference 
was  enough  to  prevent  melting,  seemed  too  simple. 
Where  the  thickness  is  increased  as  at  a  burlap  patch, 
the  extra  body  of  asphalt  absorbs  enough  heat  to  melt 
the  mass. 

Depot  Footway  Built  in  Quick  Time 

TO  CONNECT  the  concourse  of  the  Union  Station, 
Chicago,  with  a  cab  yard  half-a-block  distant,  it 
was  recently  necessary  to  build  a  footway  12  ft.  wide 
and  160  ft.  long  as  a  sunken  way  because  of  the  con- 
gestion and  dense  traffic  in  the  narrow  street  above. 
The  work  was  carried  out  quickly  and  conveniently, 
partly  as  a  tunneling  operation  and  partly,  by  dropping 
into  an  excavation  a  cribwork  assembled  on  the  surface. 

First,  a  building  opposite  the  station  was  jacked  up 
the  height  of  one  story  and  the  basement  made  a  part 
of  the  footway,  the  sidewalk  being  tunneled  and  an 
open  incline  extended  to  the  cab  yard  in  the  rear.  The 
.station  sidewalk  was  also  tunneled  from  the  concourse. 

Half  of  the  48-ft.  roadway  was  closed  for  a  short 
distance,  the  paving  being  then  removed  and  a  loco- 
motive crane  on  traction  wheels  brought  in  to  excavate 
a  trench  with  a  4-yd.  clamshell  bucket.  The  earth  was 
removed  in  motor  trucks,  there  being  no  room  for  stor- 
age. A  crib  already  assembled  in  sections  was  then 
hauled  in  by  trucks,  lowered  into  the  trench  and 
.sheeted.  Material  for  backfilling  was  brought  in  by 
trucks  and  the  paving  was  then  laid.  The  same  oper- 
ations were  repeated  on  the  other  half  of  the  street 
No  concrete  was  used,  as  this  footway  is  only  a  tem- 
porary expedient  for  use  until  the  new  station  now 
under  way  is  completed. 

The  entire  work  in  the  48-ft.  roadway  was  done  in 
eleven  days,  the  east  half  occupying  only  four  days. 


Universal  Knuckle  Allows  Piledriving 
With  Leads  in  Any  Position 

By  M.  L.  Vail 

Inspector  of  Construction,   Brann   &  Stuart,  Philadelphia,  Pa. 

IN  THE  RENEWAL  of  a  bridge  on  the  New  York  & 
Long  Branch  R.R.  over  Shark  River,  N.  J.,  it  was 
necessary  to  remove  all  of  the  old  piles  that  had  been 
driven  in  previous  years.  This  was  to  be  accomplished 
by  pulling  or  driving  the  old  piles  down  with  the  aid  of 
a  follower  5  ft.  below  the  bed  of  the  stream.  The 
majority  of  the  piles  were  pulled  but  those  upon  which 
it  was  impossible  to  fasten  a  wire  sling  were  driven 
down  after  the  new  bridge  was  built. 

To  drive  these  old  piles  down  under  the  new  bridge 
required  much  time  and  effort  to  center  the  leads.  The 
hammer  used  was  a  5-ton 
steam  hammer  suspended 
from  a  50-ft.  steel  boom  in 
50-ft.  leads.  A  derrick  car 
of  50-ton  capacity  carried 
the  piledriver. 

In  order  to  overcome  the 
delay  of  re-reaving  the 
steam  hammer  after  each 
change  in  the  line  of  piles, 
John  O.  Fetter,  superinten- 
dent for  the  Brann  &  Stuart 
Co.,  Philadelphia,  who  had 
the  contract  for  doing  the 
work,  designed  and  had 
fabricated  a  univer.sal-pile- 
lead  knuckle  which  would 
allow  the  hammer  falls  to 
work  freely  under  any  posi- 
tion of  the  leads  and  at 
the  same  time  the  leads 
could  be  turned  in  any  posi- 
tion for  the  driving  of 
plumb  and  batter  piles.  The 
knuckle  was  constructed 
of  two  ?-in.  X  10-in.  channels  9  ft.  long,  bolted  to  a 
wrought-iron  pipe  30  in.  In  diameter  and  30  in.  long. 
At  the  bottom  of  the  pipe  was  riveted  a  band  of  li-in.  x 
4-in.  iron.  This  band  acted  as  a  seat  for  the  segmental 
clamps,  containing  the  two  trunnions  which  carried  the 
leads,  to  turn  upon.  The  channels  were  bored  to  take 
the  pin  at  the  outer  end  of  the  boom,  the  knuckle 
hanging  as  a  unit  and  sustaining  only  the  weight  of  the 
leads,  the  hammer  and  falls  hanging  clear. 

The  turning  of  the  leads  was  accomplished  by  three 
men.  No  steam  line  was  required.  The  knuckle  was 
used  under  all  conditions.  Tests  first  were  conducted 
on  shore  in  driving  plumb  batter  piles,  as  well  as  the 
driving  down  of  old  piles  with  a  follower.  The  per- 
formance of  the  knuckle  was  entirely  satisfactory.  The 
knuckle  could  be  used  from  any  style  boom  capable  of 
holding  pile  leads  with  the  sam.e  satisfactory  results. 


UNIVERSAL-PILE-LEAD 
KNUCKLE 
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New  York.  August  11.  1921 


Upham  Outlines  850,000,000 
Road  Program  for  N.  C. 

Local    Material    Survey    in    Progress — 

Scenic  Highways  a  Feature — 100 

Miles  the  First  Year 

(Special  Correspondence) 

Charles  M.  Upham,  the  new  chief 
engineer  of  the  North  Carolina  High- 
way Commission,  has  given  to  a  corre- 
spondent of  Engineering  News-Record, 
who  is  making  trips  with  Mr.  Upham  in 
the  field,  an  outline  of  some  of  his  plans 
for  highway  construction,  improvement 
and  maintenance  in  that  state,  which 
has  authorized  a  bond  issue  of  $50,000,- 
000  for  highway  improvement,  in  addi- 
tion to  the  money  that  may  be  spent  on 
such  work  by  the  counties  and  as  the 
result  of  federal  aid.  Mr.  Upham  fore- 
sees no  difficulties  in  carrying  out  the 
proposed  highway  program  of  North 
Carolina,  beyond,  first,  developing  and 
using  the  supply  of  local  materials,  and, 
second,  overcoming  the  lack  of  sufficient 
trained  highway  engineers.  It  is  plan- 
ned to  include  in  the  program  scenic 
highways  through  the  Blue  Ridge 
Mountains. 

"I  find  that  North  Carolina  has  about 
6,000  miles  of  roadways  of  all  kinds," 
Mr.  Upham  said,  "these  roadways  rang- 
ing from  mountain  trails  of  earth  to 
modern  asphalt  or  concrete  highways. 
We  estimate,  and  will  attempt  a  pro- 
gram based  on  it,  that  we  will  construct, 
for  the  first  year,  400  miles  of  new  hard 
surface  roads  of  improved  type,  consist- 
ing of  macadam,  concrete  and  bitumi- 
nous construction,  or  combinations  of 
these,  and  that  we  shall  construct  500 
miles  in  each  succeeding  year.  I  cannot 
make  any  estimate  at  this  time  of  the 
earth  roads  to  be  constructed.  This 
construction  may  run  as  much  as  the 
new  hard  surface  roads. 

Materials  Survey 
"One  of  the  most  most  important 
things  to  be  done  at  once — and  we  have 
begun  on  it — is  to  make  a  material  sur- 
vey of  the  state.  We  must  find  larger 
sources  of  supply  than  are  now  avail- 
able of  stone,  gravel  and  sand,  suitable 
for  road  building.  At  present,  there 
are  few  commercial  developments  of 
these,  but  these  sources  must  be  tripled, 
even  quadrupled,  before  they  can  begin 
to  supply  the  demand  we  shall  make  for 
carrying  out  our  large  program.  As 
to  the  supply  of  suitable  labor,  there 
seems  to  be  an  abundance  at  present." 
Mr.  Upham  sees  an  opportunity  for 
the  North  Carolina  highway  depart- 
ment to  work  with  the  collejjes  in  their 
summer  courses,  taking  their  graduates 
as  inspectors  and  engineers. 

One   good   thing  about   the   highway 
building   program   in    North    Carolina, 
it  is  pointed  out,  is  the  lack  of  excessive 
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Ridjjwav  to  Study  Urban  Transit 
in  Europe 

Robert  Ridgway.  chief  engineer  of 
the  Xew  York  Transit  Commission,  has 
been  directed  by  that  body  to  visit 
Europe  for  the  purpose  of  studying  ur- 
ban transit  construction  and  conditions 
and  to  submit  a  report  of  his  observa- 
tions on  hie  return  to  New  York  City. 
He  plans  to  sail  on  the  "Olympic,"  Aug. 
13,  and  will  visit  London,  Glasgow, 
Hamburg,  Berlin  and  Paris.  The  trip 
will  require  about  six  weeks. 

On  the  outgoing  transatlantic  trip  Mr. 
Ridgway  will  have  as  a  fellow  passen- 
ger, Clifford  M.  Holland,  chief  engineer 
of  the  New  York-New  Jersey  Tunnel 
Commission  who  has  been  authorized 
to  investigate  vehicular  tunnels  abroad. 


Begin  Construction  Surveys  for 
Philadelphia  Bridge 

Funds  having  been  made  available  by 
all  three  of  the  communities  participat- 
ing in  building  the  Philadelphia-Camden 
bridge,  construction  surveys  have  been 
started.  A  preliminary  triangulation 
and  real  estate  surveys  are  being  made, 
in  charge  of  Assistant  Engineer  John 
Briggs,  formerly  of  the  Philadelphia 
Bureau  of  Surveys. 

The  Philadelphia  Council  has  appro- 
priated $.500,000,  which,  together  with 
the  balance  of  a  prior  appropriation  of 
$2.50,000,  is  available  to  apply  on  real 
estate  purchases  and  substructure  con- 
tracts. Of  Pennsylvania  state  funds, 
the  sum  of  $1,750,000  is  now  available, 
and  of  the  total  New  Jersey  appropria- 
tion of  $28,000,000  (to  cover  both  the 
Hudson  River  tunnel  and  the  Camden 
bridge),  as  much  as  may  be  required  is 
at  the  disposal  of  the  commission. 

Daniel  E.  Moran,  of  Mendham,  X.  J., 
has  been  appointed  consulting  engineer 
on  foundations  on  a  fee  of  $10,000  per 
year.  Rapid  progress  is  being  made 
with  plans  for  the  main  piers  and 
anchorages,  and  at  the  same  time  a 
complete  review  of  the  entire  design 
project  has  been  started  as  a  check  on 
the  preliminary  design. 


To  Discuss  Snow  Removal 

Snow  removal  methods  will  form  the 
main  topic  of  discussion  at  the  meeting 
of  the  metropolitan  section  of  the  Amer- 
ican Society  of  Mechanical  Engineers  to 
be  held  in  the  Engineering  Societies 
Building,  New  York  City  Sept.  23. 

frost.  Then,  too,  the  state  regulation 
of  motor  trucks  means  that  the  system 
of  highways  will  not  he  obliged  to  carry 
the  excessive  loads  found  in  and  near 
the  larger  northern  cities,  for  the  North 
Carolina  statutes  prohibit  the  use  of 
trucks  heavier  than  7J  tons,  including 
weight  of  both  vehicle  and  load. 


New  York  City  Rules  Against 
Foreign  Pier  Machinery 

Board  of  Estimate  Decides  Staten  Island 

Port  Development  Must  Have 

American  Machinery. 

On  Aug.  2  the  Board  of  Estimate  and 
Apportionment  of  the  City  of  New  York 
by  a  unanimous  vote  decided  that  the 
advertisements  for  bids  for  cranes, 
elevators  and  electric  power  transmis- 
sion plants  on  piers  12  and  13  of  the 
new  port  development  at  Stapleton, 
Staten  Island,  shall  specify  that  the 
machinery  be  of  American  manufacture. 
This  is  the  culmination  of  a  controversy 
which  has  had  little  public  notice  but 
which  has  been  under  way  for  some 
time. 

The  City  of  Xew  York  is  building  on 
Staten  Island  a  number  of  shipping 
piers  which  have  been  leased  for  long 
terms  to  various  steamship  companies. 
Piers  12  and  13,  the  largest  of  the 
group,  have  been  leased  to  the  Pan- 
American  Terminal  &  Dock  Corpora- 
tion, an  American  corporation  but  one 
which  is  reported  to  be  made  up  largely 
of  foreign  interests  and  shipping  people 
who  have  operated  mainly  in  foreign 
ports.  All  of  the  lessees  were  permitted 
large  powers  of  alteration  of  the  vari- 
ous designs  of  the  piers  and  the  lessees 
of  piers  1"^  and  13  asked  and  were 
granted  a  two-story,  wide  pier  design 
in  which  a  great  amount  of  handling 
machinery  was  provided.  The  principal 
units  of  this  machinery  were  thirty-four 
cargo  cranes  of  a  unit  value  of  $10,000 
to  $15,000. 

Discussion  Over  Specifications 
Specifications  for  these  cranes  were 
submitted  some  weeks  ago  by  the  Dock 
Department  to  the  Board  of  Estimate, 
which  is  required  by  law  to  see  such 
specifications  and  to  authorize  their 
advertising.  Prior  to  the  submission  to 
the  Board  of  Estimate  of  the  specifica- 
tions a  number  of  the  material  handling 
machinery  manufacturers  of  the  United 
States  went  before  the  dock  commis- 
sioner with  a  pica  that  the  specifications 
be  written  in  such  fonii  as  to  preclude 
the  awarding  of  the  bids  to  foreign 
bidders.  They  claimed  that  the  specifi- 
cations then  about  to  be  advertised  were 
prepared  mainly  by  the  lessee  and  that 
its  experience  and  predilection  led  it  to 
favor  foreign  designs  in  the  specifica- 
tions. Furthermore,  these  manufactur- 
ers stated  that  owing  to  the  very  low 
labor  cost  .ibroad,  particularly  in 
Germany,  and  to  the  adverse  exchange, 
again  particularly  against  Germany, 
European  countries  could  put  in  bids  on 
these  specifications  radically  lower  than 
any  American  manufacturer  could  meet. 
It  was  contended  that  while  the  lowest 
American  bid  might  be  $500,000,  Ger- 
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man  manufactures  could — an3  further- 
more were  prepared  to — bid  on  machines 
which  would  meet  the  specifications  at 
a  cost  to  the  city  of  about  $400,000. 

The  American  manufacturers  further 
claimed  that  the  foreign  cranes  which 
might  meet  the  specifications  would 
have  details  peculiar  to  foi-eign  practice 
and  would  not  only  be  of  shorter  life 
than  American  made  cranes  but  would 
be  difficult  of  operation  by  American 
labor  and  extremely  difficult  of  repair 
when  the  extra  parts  furnished  under 
the  bid  had  run  out.  They  further  con- 
tended that  the  situation  at  present 
which  would  permit  so  much  lower  bids 
by  Europeans  is  only  temporary  and 
that  the  foreigners  could  not  hope  to 
hold  the  American  market.  They,  there- 
fore, would  be  under  no  incentive  to  do 
other  than  to  furnish  a  machine  which 
would  pass  the  specifications  and  would 
care  little  whether  it  would  stand  up 
under  service  because  they  would  not 
hope  to  get  future  business.  They 
pointed  out,  too,  that  little,  if  any, 
work  of  this  character  was  under  way 
in  American  shops  and  that  the  $500,- 
000  award  would  mean  giving  work  to  a 
number  of  idle  American  workmen. 

All  these  arguments  were  later 
brought  before  the  Board  of  Estimate 
with  the  result  above  noted.  Neither 
the  specifications  nor  the  advertise- 
ment under  them,  have  yet  been  made 
public. 


Labor  Elections  of  P.  R.R.  Held 
Illegal  by  Rail  Board 

Recent  elections  of  employees'  com- 
mittees held  by  the  Pennsylvania  R.R. 
were  declared  illegal  and  void  by  the 
Railroad  Labor  Board  in  a  decision  ren- 
dered July  31.  The  decision  also  or- 
dered a  new  ballot  to  select  a  commit- 
mittee  to  negotiate  rules  to  supercede 
the  national  agreements  of  federal  con- 
trol. The  railroad  had  refused  to 
negotiate  with  the  labor  unions  directly 
in  the  matter  of  working  out  revised 
agreements  and  subsequently  held  a  bal- 
lot vote  to  select  individuals  for  em- 
ployees' committees  without  provision 
for  organization  representation.  The 
union  men  issued  a  ballot  of  their  own 
which  the  railroad  again  refused  to  rec- 
ognize. In  making  tho  decision  the 
labor  board  said:  "The  carrier  had 
no  more  right  to  undertake  to  assume 
control  of  the  selection  of  representa- 
tives of  the  employees  than  the  em- 
ployees would  have  had  in  supervising 
the  naming  of  the  carrier  representa- 
tives. In  this  sophisticated  land  of 
popular  elections,  no  political  party 
would  submit  it  having  its  primary  held 
and  managed  by  the  oppsing  party." 

In  the  meantime  petitions  had  been 
presented  by  four  industrial  associa- 
tions to  appear  before  the  Railroad 
Labor  Board  in  behalf  of  the  public, 
and  in  support  of  the  open  shop  policy 
of  the  Pennsylvania  R.R.  The  petitions 
are  from  the  National  Association  of 
Manufacturers,  the  National  Founders' 
Association,  the  National  Erectors'  As- 
sociation, and  the  Employers'  Associa- 
tion of  Chicago. 


A.  A.  A.  Objects  to  Further  Motor 
Vehicle  Taxes 

Summarizing  the  opposition  of  the 
American  Automobile  Association  to 
any  further  taxation  of  motor  vehicles, 
with  the  reasons  therefor.  President 
George  C.  Diehl  has  authorized  for 
publication  a  statement  from  which  the 
following  extracts  have  been  taken: 

"There  are  today  some  10,000,000 
motor  vehicles  in  the  United  States  of 
which  approximately  1,000,000  are  mo- 
tor trucks.  According  to  data  prepared 
by  the  U.  S.  Bureau  of  Public  Roads 
one  man  in  every  eleven  owns  a  motor 
vehicle.  These  10,000,000  ovtmers  are 
now  paying  several  separate  and  dis- 
tinct taxes  aggregating  $348,878,878  or 
$34.67  per  car,  detailed  as  follows: 

Federal    excise    tax,     passenger 

cars.   1920    $83,600,294 

Federal      excise      tax,       motor 

trucl<s,     1920     15.160.456 

Federal       excise       tax,       parts, 

accessories,     tires    49.960.128 

Federal      registration      vehicles 

for     hire    2,049.000 

State  motor  vehicle  registra- 
tion   fees    102.000.000 

Personal   property    ta.xes To.OOO.OiiO 

State      motor      fuel,      franchise, 

mileage-,    business,    etc 10.000,000 

Local     motor     fuel,     franchise, 

mileage,    business,    etc lO.OflO.OOo 

Municipal  registration  and  li- 
cense fees   1.000.000 

Total     $348,769,878 

"Fundamentally,  the  motor  vehicle  is 
an  element  in  transportation  and  if,  as 
Secretary  of  the  Treasury  Mellon  has 
indicated,  we  should  repeal  or  cut  down 
transportation  taxes,  then  certainly  the 
burden  of  this  factor  in  highway  trans- 
portation, which  last  year  was  estimated 
to  have  hauled  more  than  1,000,000,000 
tons  of  freight  and  carried  almost 
5,000,000,000  passengers,  is  entitled  to 
the  same  consideration  as  the  older 
agencies.  Railroad  and  water  opera- 
tion is  dependent  upon  delivery  of  the 
load.  Highway  transport  is  the  indis- 
pensable link  in  the  chain. 

"It  is  unnecessary  to  indicate  how 
deeply  the  motor  vehicle  has  penetrated 
into  farm  life.  It  is  enough  to  say 
that  72  per  cent  of  all  cars  are  sold 
in  towns  having  a  population  of  50,000 
or  less,  55  per  cent  in  towns  of  5,000 
or  less  and  33  per  cent  in  towns  and 
hamlets  of  1,000  or  less.  Approximately 
66  per  cent  of  all  passenger  cars  are 
owned  and  operated  by  men  having  an 
income   of   $4,000    or   less. 

"Today  the  entire  cost  of  construc- 
tion and  maintenance  of  state  highways 
or  of  state  bonds  for  road  improvement 
is  levied  against  the  motor  vehicle  in 
many  states.  The  pre-emption  of  this 
source  of  revenue  by  the  states  would 
be  immediately  interfered  with  by  any 
further  federal  tax  and  would  cause 
a  strong  and  reasoned  protest  by  state 
legislatures  who  already  see  many  of 
their  earlier  sources  of  revenue  taken 
over  by  the  government.  It  is  true 
that  the  federal  government,  wisely 
we  believe,  has  aided  the  states  in  road 
building,  but  it  would  be  as  fallacious 
for  the  nation  to  tax  the  motor  vehicle 
for  road  construction  as  for  the  states 
to  do  so,  particularly  in  view  of  what 


Senate  Committee  Busy  oh 
Townsend  Bill  Chanffes 

Action  Desired  Before  Congress  Takes 

Recess  —  Appropriations 

Are  Discussed 

Washington  Correspondence 
The  Senate  committee  on  post  offices 
and  post  roads  is  working  actively  on 
amendments  to  the  Townsend  bill,  with 
the  idea  of  making  it  more  acceptable 
to  the  Senate  and  to  the  House.  It 
practically  has  been  decided  to  take 
the  bill  which  passed  the  House  and 
strike  out  all  after  the  enacting  clause 
and  insert  as  a  substitute  the  Townsend 
in  its  amended  form.  Work  has  Hot 
been  completed  on  the  amendments  at 
this  writing,  but  it  is  expected  that  the 
amended  bill  will  be  reported  out  of 
committee  during  the  latter  part  of  the 
week  ending  Aug.  13.  Every  effort  will 
be  made  to  get  the  bill  out  before  the 
Senate  takes  a  recess.  No  changes  will 
be  made  in  the  provision  of  the  Town- 
send  bill,  which  call  for  a  federal  high- 
way commission  and  an  interstate  sys- 
tem of  roads,  it  is  understood. 

An  attempt  will  be  made  to  amend 
the  bill  so  that  it  vdll  be  unnecessary 
for  any  state  to  change  its  constitution 
before  it  would  be  able  to  participate 
in  federal  highway  funds.  As  each  of 
the  bills  stand  today,  constitutional 
changes  would  be  necessitated  in  Texas, 
Arkansas,  South  Carolina,  and  Alabama. 
It  is  probable  that  the  provision  detail- 
ing military  officers  to  the  highway 
commission  will  be  eliminated  by  the 
committee. 

Appropriation  Discussed 
There  has  been  considerable  discus- 
sion in  the  committe  as  to  what  ap- 
propriation should  be  recommended. 
Some  favor  an  amount  less  than  the 
$400,000,000  authorized  in  the  Town- 
send  bill.  The  probabilities  are,  how- 
ever, that  the  committee  will  make  no 
change  in  the  proposed  $100,000,000  a 
year  program. 

The  recess  which  Congress  is  about 
to  take  is  expected  to  expedite  highway 
legislation  and  improve  the  chance  o£ 
securing  the  appropriation.  This  is 
based  on  the  assumption  that  the  public 
is  determined  that  nothing  shall  inter- 
fere with  the  progress  of  highway  con- 
struction and  that  this  sentiment  will 
become  so  evident  to  the  legislators 
when  they  have  an  opportunity  to 
mingle  with  the  people  of  their  respec- 
tive states,  that  they  will  return  to 
Washington  convinced  of  the  publi* 
demand  for  highway  legislation. 

Unless  there  is  legislation.  New 
Hampshire,  Utah  and  Nevada  will  not 
be  able  to  construct  a  mile  of  highway 
next  year.  Twenty-six  states  now  have 
all  of  their  apportionment  of  federal 
funds  under  contract  er  will  have  the 
entire  amount  under  contract  before  the 
end  of  the  year.  In  the  case  of  nine 
other  states,  there  will  be  only  small 
balances  after  the  end  of  the  year. 

President  Harding  has  termed  'a  shock- 
ing waste'  in  the  lack  at  adequate  funds 
for  road  maintenance," 
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Scale  of  Fees  Proposed  in  Federal 
Motor-Vehicle  Bill 

That  portion  of  the  Appleby  bill, 
introduced  in  the  House  of  Representa- 
tives July  28,  as  noted  in  last  week's 
issue,  specifying  the  amounts  of  the 
proposed  federal  tax  on  motor  vehicles, 
in  addition  to  existing  state  taxes,  is 
as  follows: 

"Forty  cents  per  horsepower  or  frac- 
tion thereof  in  the  case  of  all  vehicles 
having  pneumatic  tires,  with  a  minimum 
charge  of  $5  for  any  motor  vehicle. 
For  each  motor  vehicle  equipped  with 
solid  tires  and  having  a  rated  carrying 
capacity  of  not  more  than  1  ton,  $10; 
of  not  more  than  2  tons,  $20;  of  not 
more  than  3  tons,  $30;  of  not  more  than 
4  tons,  $40;  of  not  more  than  5  tons, 
$50;  of  not  more  than  6  tons,  $60;  of 
not  more  than  7  tons,  $70." 

Trailers  of  1  ton  or  less  capacity  are 
taxed  $5,  with  provision  of  an  additional 
$5  for  each  additional  ton  of  capacity. 
The  administration  of  the  proposed  act 
is  vested  in  the  U.  S.  Bureau  of  Public 
Roads. 

Whether  or  not  Representative 
Appleby  will  be  able  to  secure  con- 
sideration of  his  bill  proposing  a  federal 
license  for  the  convenience  of  motorists 
in  interstate  travel  will  depend  largely 
upon  the  action  of  the  House  Ways  and 
Means  committee  on  the  proposal  by 
the  Secretary  of  the  Treasury  that  there 
be  a  flat  federal  motor  vehicle  license 
tax  of  $10. 


Conference  on  Highway  Transport 
Education  Meets 

"Highway  transport  now  involves  a 
total  capital  investment  in  excess  of 
that  of  the  railroads  while  the  annual 
operating  charge  is  nearly  as  large  as 
that  of  the  rail  carriers,"  declared  Roy 
D.  Chapin,  chairman  of  the  highways 
committee  of  the  National  Automobile 
Chamber  of  Commerce  at  a  conference 
on  highway  transport  education  held  at 
the  University  of  Mar>iand  July  29. 
The  meeting  was  called  by  the  national 
committee  on  highway  and  highway 
transport  education,  of  which  Prof.  C.  J. 
Tilden,  is  director,  to  outline  the  most 
pressing  phases  of  this  subject  for 
study  and  research  in  the  colleges,  uni- 
versities and  other  agencies  interested. 
Charles  S.  Howe,  president  of  the  Case 
School  of  Applied  Science,  presided. 

A  general  outline  of  the  problem  was 
given  by  Thomas  H.  MacDonald,  chief 
of  the  U.  S.  Bureau  of  Public  Roads, 
who  said  that  many  of  the  states  are 
approaching  the  limit  of  highway  bond 
issue  financing  under  their  present  laws 
and  called  attention  to  the  need  for  a 
further  extension  in  order  to  facilitate 
what  he  termed  a  most  needed  develop- 
ment. 

L.  M.  Estabrook,  assistant  director 
of  the  bureau  of  markets  and  crop  esti- 
mates of  the  Department  of  Agricul- 
ture, said  that  1.53,400,000  tons  of  farm 
produce  were  transported  over  high- 
ways to  the  railroads  annually  and  that 
additional   thousands  of  tons  are   car- 


ried on  the  highways  which  never  reach 
the  rail  denoting  the  need  for  improved 
highways. 

Prof.W.  K.  Hatt,  of  the  National  Re- 
search Council,  and  Prof.  J.  G.  McKay, 
University  of  Wisconsin,  outlined  con- 
structive programs  for  research  into 
highway  finance,  valuation,  transporta- 
tion, administration,  construction,  main- 
tenance and  legislation. 


Indiana  Engineer  Registration 
Board  Named 

Governor  McCray  of  Indiana  has  ap- 
pointed the  new  state  board  for  the 
registration  and  examination  of  engi- 
neers, one  of  the  boards  created  by  the 
last  Legislature.  The  appointees,  to- 
gether with  the  length  of  time  they  will 
serve,  follow:  Ray  Seeley,  Hammond, 
three  years;  Clyde  A.  Walb,  Lagrange, 
two  years;  Harvey  Blichael  Anthony, 
Muncie,  two  years;  Charles  W.  Cole, 
South  Bend,  one  year,  and  Prof.  R.  L. 
McCormick,  of  the  Rose  Polytechnic 
Institute,  Terre  Haute,  one  year.  The 
members  of  the  board  are  paid  a  salary 
of  $10  per  diem.  One  member  of  the 
board  will  be  designated  to  act  as  secre- 
tary. The  law  prescribes  certain  quali- 
fications for  engineers  and  specifies  a 
fee  of  $25  for  registration  and  license. 


Congress  Authorizes  the  Port  of 
New  York  Compact 

Congressional  approval  has  been 
granted  the  compact  between  the 
States  of  New  York  and  New  Jersey, 
constituting  the  Port  of  New  York 
Authority,  by  the  action  of  the  Senate, 
Aug.  5,  1921,  in  adopting  the  House 
resolution.  The  text  of  the  resolution 
is  as  follows: 

Resolved  by  the  Senate  and  House  of 
Representatives  of  the  United  States  of 
America  in  Congress  assembled.  That  the 
consent  of  the  Congress  is  hereby  granted 
to  the  States  of  New  York  and  New  Jersey 
to  enter  into  tlie  agreement  for  the  estab- 
lishment of  "the  port  of  New  York  Author- 
ity" for  the  comprehensive  development  of 
the  Port  of  New  York,  pursuant  to  chapter 
l.'i'l  of  the  Laws  of  New  York.  1921,  and 
ch.npter  151  of  the  Laws  of  New  Jersey. 
1921:  Proviiled.  That  nothing  in  this  resolu- 
tion shall  be  construed  as  waiving  or  sur- 
rendering any  right  now  vested  in  the  Fed- 
(*ral   Government. 

Sec.  2.  That  the  right  to  alter,  amend, 
or  repeal  this  resolution  is  hereby  expressly 
reservfd. 


Ford  to  Operate  Own  Barges  on 
New  York  State  Canal 

Announcement  was  made  in  New 
York  City  Aug.  1,  by  Gaston  Plantiff, 
Henry  Ford's  eastern  representative, 
that  the  Ford  company  is  preparing  to 
put  into  operation  at  an  early  date  a 
fleet  of  barges  to  transport  the  mate- 
rials and  products  of  the  Ford  plants 
between  Detroit,  Troy,  N.  Y.,  and  the 
port  of  New  York.  The  plan  has  been 
considered  for  some  time  in  connection 
with  the  recent  completion  of  the  Ford 
assembly  plant  at  Kearney,  N.  J.,  and 
the  plant  now  building  at  Troy.  The 
barges  will  be  propelled  by  internal 
combustion  engines.  They  will  have 
a  capacity  of  1,000  tons  and  will  be 
150  ft.  long  with  20-ft.  beam. 


Engineers  Appointed  for 
N.  Y,  Harbor  Tunnel 

Jesse  B.  Snow,  of  Vehicle  Tunnel  Staff, 

becomes  Engineer  in  Charge — Wil- 

gus   and   Sullivan,  consultants. 

A  nucleus  of  the  organization  which 
will  have  charge  of  the  projected  freight 
and  passenger  tunnel  under  New  York 
Harbor  between  Staten  Island  and 
Brooklyn  was  created  last  week  when 
the  Board  of  Estimate  and  Apportion- 
ment of  New  York  City  approved  the 
appointment  of  Jesse  B.  Snow  as  tunnel 
engineer  at  a  salary  of  $12,000  a  year 
and  of  Col.  W.  J.  Wilgus  and  John  F. 
Sullivan  as  consulting  engineers,  each 
at  a  salary  of  $10,000  a  year.  The 
board  also  confirmed  the  selection  of 
Charles  B.  Drew  at  $7,500  a  year  as 
principal  assistant  engineer.  All  of  the 
foregoing  appointments,  except  that  of 
Mr.  Sullivan,  follows  the  recommenda- 
tion of  Arthur  S.  Tuttle,  chief  engineer 
of  the  Board  of  Estimate,  who  will  be 
in  general  direction  of  the  tunnel  proj- 
ect. Mr.  Tuttle  had  proposed  the  name 
of  Frederick  C.  Noble  as  one  of  the  two 
consulting  engineers,  but  the  board 
failed  to  act  on  this  recommendation. 

In  becoming  the  engineering  head  in 
responsible  charge  of  the  proposed 
tunnel,  Mr.  Snow  gives  up  his  present 
work  as  principal  assistant  to  Clifford 
B.  Holland,  chief  engineer  to  the  New 
York-New  Jersey  Tunnel  Commissions 
on  the  Hudson  River  vehicular  tubes. 
Mr.  Snow  was  graduated  from  Union 
College  with  the  degree  of  C.  E.  in  1889, 
and  his  early  professional  experience 
covered  a  number  of  years  on  municipal 
work,  including  paving,  water  supply 
and  sewerage  in  a  nunier  of  cities  in 
New  York  and  Pennsylvania. 

Snow's  Tunnel  Experience 

In  May  1900  he  became  resident 
engineer  in  charge  of  10  miles  of  single- 
track  construction  on  the  Jamestown, 
Chautauqua  &  Lake  Erie  Ry.,  and  two 
years  later  was  appointed  chief  engineer 
of  the  Jersey  Central  Traction  Co.,  on 
electric/  railway  consflj-uotioti.  After 
being  engaged  on  surveys  for  the 
Tennessee  Power  Co.,  in  1905,  he  began 
his  experience  in  subaqueous  tunneling 
with  an  appointment,  in  1905,  as  in- 
spector on  the  East  River  tunnels  of 
the  Pennsylvania  Railroad  in  New  York 
City.  He  was  promoted  through  the 
various  grades  until  he  became  principal 
assistant  to  the  resident  engineer,  in 
which  capacity  he  continued  throughout 
the  period  of  the  Pennsylvania  tunnel 
construction. 

Beginning  in  July  1910  Mr.  Snow 
served  as  engineer  and  assistant  super- 
intendent for  the  Foundation  Co.  on  the 
reconstruction  of  the  Hauser  Lake  dam 
in  Montana  by  means  of  a  caisson  cof- 
ferdam, and  in  1011  became  engineer 
for  the  Canada  Syndicate  of  surveys  for 
hydro-electric  power  development.  He 
remained  with  this  organization  until 
1914  when  he  was  appointed  resident 
engineer  with  the  Public  Service  Com- 
mission of  New  York  on  the  construe- 
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tion  of  the  subway  tunnels  under  the 
East  River,  later  becoming  principal 
assistant  to  Mr.  Holland,  then  tunnel 
engineer  for  the  commission. 

When  the  engineering  organizauon 
for  the  Hudson  River  vehicular  tunnels 
was  being  formed  in  1919  the  chief 
engineer  chose  his  former  associate  to 
serve  as  principal  assistant.  Mr.  Snow 
has  been  with  the  New  York-New 
Jersey  Tunnel  Commissions  since  1919. 

Mr.  Tuttle  has  announced  that  con- 
ferences have  already  begun  between 
the  City  of  New  York  and  executives  of 
the  railway  companies  involved  in  the 
tunnel  project. 


Pittsburgh  to  Build 
Concrete  Bridge 

Plans  are  being  prepared  by  the  De- 
partment of  Public  Works  of  Pittsburgh, 
for  a  reinforced-concrete  bridge  on 
Beechwood  Boulevard,  over  Forward 
Ave.  The  old  timber  structure  which 
made  the  crossing,  555  ft.  long,  with 
maximum  height  125  ft.  above  Forward 
Ave.,  collapsed  on  June  18,  two  days 
before  its  removal  was  to  be  begun. 
The  old  structure  had  been  condemned 
a  year  ago  and  closed  to  vehicular  traf- 
fic, and  on  June  11,  of  the  present  year, 
it  was  closed  to  pedestrian  traffic.  The 
new  reinforced-concrete  structure  should 
be  under  contract  within  a  month. 


Increases  in  Sight  for  Patent 
Office  Personnel 

The  bill  providing  for  an  increase  of 
force  and  salaries  in  the  U.  S.  Patent 
Office  has  been  reported  out  by  the 
House  committee  on  patents  with  the 
recommendation  that  it  be  passed  at 
the  earliest  possible  date.  The  bill  in- 
creases the  salaries  of  the  principal 
examiners  in  the  Patent  Office  from 
$2,700  to  $3,900  per  year.  Assistant 
examiners  are  allowed  increases  rang- 
ing from  $150  per  year  to  $900  per 
year.  The  bill  also  increases  the  com- 
missioner's salary  from  $5,000  to 
$6,000. 

The  demoralized  condition  of  the 
Patent  Office  may  be  understood  when 
it  is  known  that  there  are  now  46,472 
applications  awaiting  attention.  The 
number  of  pending  applications  is  in- 
creasing all  the  time.  In  a  little  over 
a  year,  110  examiners — one-fourth  of 
the  total  examining  force — have  re- 
signed. These  men  were  experienced 
examiners,  with  from  2  to  20  years' 
training.  Their  places  have  been  taken 
by  young  men  just  out  of  college — ^the 
only  ones  apparently  to  whom  the  sal- 
aries appeal. 


Clark  Resigns  From  Interstate 
Commerce  Commission 

Chairman  Edgar  E.  Clark,  of  the  In- 
terstate Commerce  Commission,  has  re- 
signed from  that  body  and  will  enter 
the  private  practice  of  law.  To  fill  the 
vacancy  caused  by  his  resignation,  the 
President  has  nominated  Frederick  I. 
Cox,  of  New  Jersey,  as  a  member  of 
the  commission. 


Federation  Has  27  Members 

Including  the  three  organizations 
elected  to  membership  at  the  meeting 
of  the  executive  board  of  the  Ameri- 
can Engineering  Council  in  St.  Louis, 
June  3.  there  are  now  twenty-seven 
member  organizations  of  the  Federated 
American  Engineering  Societies.  Two 
additional  applications  are  now  pend- 
ing. As  a  result  of  the  efforts  of  mem- 
bers of  the  council,  other  engineering 
organizations  have  the  question  of  join- 
ing the  federation  under  consideration 
and  in  several  cases  are  now  in  the 
process  of  voting. 

According  to  a  recent  statement  by 
L.  W.  Wallace,  executive  secretary  of 
the  federation,  the  council  is  actively 
at  work  advancing  the  plans  for  a  na- 
tional department  of  public  works,  help- 
ing improve  the  status  of  public  health 
engineers,  obtaining  equitable  engineer- 
ing research  legislation,  co-operating 
with  the  American  Engineering  Stand- 
ards Committee,  working  for  the  ap- 
pointment of  engineers  to  engineering 
positions  in  the  federal  government 
and  supporting  the  topographic  map- 
ping program.  A  special  employment 
committee  has  under  consideration  a 
definite  plan  for  improvement  and  ex- 
tension of  the  service,  whereby  it  is 
contemplated  that  special  arrangements 
will  be  made  to  care  for  the  interest 
of  constitutents  of  member  organiza- 
tions in  the  present  employment  crisis. 

The  special  committee  on  licensing 
has  been  directed  to  hold  a  hearing  for 
the  purpose  of  further  reviewing  and 
perfecting  the  model  law  so  as  to  meet 
all  requirements.  This  is  to  be  done 
prior  to  the  next  meeting  of  council, 
but  no  definite  date  has  been  set. 

The  American  engineering  congress 
committee  is  at  work  planning  for  the 
engineering  congress  which  is  to  be 
held  in  connection  with  the  annual 
meeting  of  the  American  Engineering 
Council. 

Timber  Columns  To  Be  Tested 

For  a  series  of  tests  to  determine 
the  effect  of  density  and  such  defects 
as  knots,  checks  and  cross-grain  on  the 
strength  of  structural  columns,  forty 
southern  pine  timbers  12x12  in.,  24  ft. 
long,  have  been  selected  by  D.  H.  Holt- 
man,  construction  engineer  of  the  Na- 
tional Lumber  Manufacturers'  Associa- 
tion, and  J.  A.  Newlin,  of  the  U.  S. 
Forest  Products  Laboratory.  Half  of 
the  timbers  were  selected  in  Texas  and 
the  others  in  Alabama  and  Mississippi. 
Similar  tests  are  to  be  made  on  Douglas 
fir  coluinns. 


Rea  Joined  P.  R.R.  50  Years  Ago 

Samuel  Rea,  president  of  the  Penn- 
sylvania R.  R.,  celebrated  last  month 
the  fiftieth  anniversary  of  his  associa- 
tion with  the  railroad.  He  entered  the 
service  of  the  Pennsylvania  as  a  rodman 
in  1871  and  was  promoted  through  the 
various  grades  of  the  engineering  de- 
partment until  in  1899  he  was  appointed 
fourth  vice-president.  Mr.  Rea  became 
president  of  the  road  in  1912,  succeed- 
ing James  McCrea. 


Data  on  Foundation  Settlement 
Wanted 

In  a  call  for  information  just  issued 
by  the  special  committee  on  bearing 
value  of  soils  of  the  American  Society 
of  Civil  Engineers  (R.  A.  Cummings, 
ch.)  data  are  requested  on  settlement  of 
foundations  and  of  foundation  soils  in 
tests.  The  committee  desires  to  secure 
statistical  material  bearing  on  the  rec- 
ommendations made  in  its  last  annual 
report,  to  the  effect  that  the  limit  of 
allowable  loading  on  foundation  soils 
should  be  based  on  some  definite  portion 
of  that  part  of  the  compression  diagram 
showing  a  practically  uniform  rate  of 
compression  with  increase  of  load.  A 
question  sheet  has  been  prepared  cov- 
ering items  of  desired  information. 
Copies  may  be  obtained  from  E.  G. 
Haines,  49  Lafayette  St.,  New  York,  to 
whom  the  data  should  also  be  sent. 


Graphic  Reproduction  by  Wireless 

Facsimile  reproduction  of  a  written 
document  by  wireless  from  New  York 
to  Paris  was  accomplished  Aug.  4,  when 
a  message,  written  by  C.  V.  Van  Anda, 
managing  editor  of  the  New  York 
Times,  addressed  to  Le  Matin,  was  suc- 
cessfully transmitted  in  seven  minutes. 
The  trial  was  carried  out  by  applying 
the  Belinograph  to  wireless.  This 
instrument  has  been  used  for  some  time 
for  transmitting  autographic  messages 
and  photographs  by  wire.  Dr.  Belin, 
inventor  of  the  instrument,  declared  that 
it  would  soon  be  possible  to  transmit 
photographs  by  wireless  from  one  side 
of  the  Atlantic  to  the  other. 


$13,500,000  Helch  Hetchy  Bonds 
Sold  to  Complete  First  Unit 

The  Construction  Company  of  North 
America,  which  holds  the  contract  for 
tunnel  work  in  the  mountain  division 
of  the  Hetch  Hetchy  project,  purchased 
$13,500,000  worth  of  41  per  cent  Hetch 
Hetchy  bonds  on  Aug.  1.  The  bonds 
were  bought  at  a  discount  which,  by 
standard  tables,  puts  them  on  a  5J  per 
cent  basis,  but  they  yielded  a  premium 
of  $10,000.  Earlier  offerings  at  4J  per 
cent,  at  par,  brought  no  bids,  so  a  char- 
ter amendment  was  secured  permitting 
sale  below  par.  The  company  also  se- 
cured an  option  until  Nov.  1,  1921,  on 
an  additional  $8,520,000  worth  of  the 
same  bonds  on  the  same  basis. 

This  sale  of  bonds  makes  available 
sufficient  funds  with  which  to  complete 
the  18  miles  of  tunnel  from  Early 
Intake  to  Priest,  the  earth  fill  dam  at 
Priest,  penstock  from  that  point  to  the 
Moccasin  Creek  power  house  and  also 
for  the  construction  of  the  power  house 
and  the  equipment  to  be  installed  in  it. 
When  the  tunnel  work  is  completed, 
which  is  expected  to  be  about  June, 
1923,  water  will  be  available  for  the 
development  of  power  and  66,000  hp.  is 
to  be  ready  for  delivery  by  the  end  of 
1923. 

If  the  option  on  additional  bonds  13 
taken  up,  funds  therefrom  are  to  be 
used  to  finance  work  on  the  project  in 
the  bay  and  peninsular  divisions  which 
are  the  next  logical  steps. 
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Kansas  City  Engineers  Club  Sev- 
ers Association  With  A.  A.  E. 

By  a  letter  ballot  recently  taken  the 
Kansas  City  Engineers  Club  has  de- 
cided to  withdraw  from  its  affiliation 
with  the  American  Association  of  En- 
gineers. Steps  have  already  been  taken 
for  the  establishment  of  a  chapter  of 
the  A.  A.  E.  in  Kansas  City,  as  the 
withdrawal  of  the  engineers  club  leaves 
the  A.  A.  E.  unrepresented  in  that  city. 

A  Second  Garbage-Feeding 
Contract  at  Los  Angeles 

Because  of  opposition  to  the  location 
of  a  hog  ranch  at  two  proposed  sites 
in  Los  Angeles  County  and  due  to  an 
ordinance  passed  by  the  County  Board 
of  Supervisors  forbidding  the  hauling 
and  feeding  of  garbage  to  hogs  outside 
the  limits  of  any  city  within  the  county, 
G.  W.  Whitman  notified  the  City  Coun- 
cil of  Los  Angeles,  on  July  30,  that  he 
was  unable  to  carry  out  the  hog-feeding 
contract  outlined  in  Engineering  News- 
Record,  July  14,  p.  81.  Subsequently 
the  council  voted  to  accept  an  offer 
from  the  Farmsland  Co.  for  a  ten-year 
contract  at  60c.  per  ton,  effective  Sept. 
10.  The  offer  was  accompanied  by  a 
$10,000  certified  check  and  by  a  pro- 
posal to  file  a  $75,000  guarantee  bond. 
Application  will  be  made  for  an  amend- 
ment to  the  ordinance  already  men- 
tioned, so  garbage  may  be  transported 
in  closed  steel  cars  to  the  contractor's 
hog  ranch  in  San  Bernardino  County, 
where  5,000  hogs  have  been  kept  and 
where  the  contractor  says  20,000  hogs 
can  be  in  readiness  by  Sept.  10. 

The  city  has  made  a  temporary  agree- 
ment with  the  Pacific  Reduction  Co., 
whose  plant  had  been  ordered  closed 
Aug.  1,  to  continue  disposal  of  the  gar- 
bage by  reduction.  This  company  con- 
tracted some  years  ago  to  pay  the  city 
51c.  per  ton  for  garbage  delivered  to 
a  cental  point,  but  claims  that  it  has 
been  operating  at  a  loss  of  late.  Under 
the  Whitman  contract  the  city  was  to 
have  been  paid  96c.  a  ton  for  its  gar- 
bage for  ten  years.  Mr.  Whitman  first 
proposed  to  locate  a  hog-feeding  plant 
near  Montebello  and  then  on  land  near 
El  Monte  and  Baldwin  Park,  used  for 
similar  purposes  before  the  reduction 
works  were  abandoned  because  of  oppo- 
sition and  alleged  menace  to  health. 

Engineering  Societies 


Calendar 

.^nual  Meetings 


NEW  KNGI,.\N'n  WATKR  WORKS 
AS.SOCIATIO.V,  I'.o3ton.  Mass  ; 
Annu.Tl  Conv»-ntion,  Brldgfport. 
Conn..   Sopt.    13-16. 


The  Western  Society  of  Engineers  has 
elected  the  following  officers:  President, 
Charles  H.  MacDowell;  vice-presidents, 
Julius  L.  Hecht,  F.  F.  Fowie  and  B.  S. 
Shapiro;  treasurer,  Homer  E.  Niess. 


The  Texas  Road  Builders'  Association, 

at  its  semi-anuual  meeting  in  Austin, 
July  20,  appointed  the  following  com- 
mittee to  consult  with  the  state  high- 
way department,  the  University  of 
Te-xas  and  the  Texas  Agricultural  and 
Mechanical  College,  in  order  to  broaden 
the  scope  of  research  work  and  secure 
proper  appropriations  therefor:  H.  C. 
Koch,  chairman;  E.  Eikel  and  M.  C. 
Welborn.  The  association  appropriated 
$200  from  the  treasury  for  the  purchase 
of  a  gift  for  T.  H.  Webb,  whose  resig- 
nation as  secretary-treasurer  was  an- 
nounced. 


Personal  Notes 


Robert.  S.  Plumb,  formerly 
with  the  Lines  Flynn  Co.,  New  York, 
is  now  connected  with  the  J.  P.  White 
Co.,  Passaic,  N.  J.,  contractors,  in 
charge  of  the  purchase  and  sale  of  con- 
struction equipment. 

P.  C.  Painter,  city  engineer  of 
Washington,  N.  C,  has  been  elected  city 
manager  of  Greensboro,  N.  C. 

H.  M.  RiGHTER  has  been  ap- 
pointed division  engineer,  Erie  R.  R., 
with  headquarters  at  Susquehanna,  Pa., 
succeeding  Charles  M.  Lewis. 

C.  M.  Staples,  previously  assist- 
ant to  the  corporate  engineer.  Southern 
Pacific  Co.,  with  headquarters  at  San 
Francisco,  Cal.,  has  been  appointed  di- 
vision engineer  of  the  Houston  division 
at  San  Antonio,  Tex. 

C.  W.  H.  Rondeau  of  West- 
mount,  Que.,  has  been  elected  presi- 
dent of  the  Union  of  Canadian  Munici- 
palities. 

Dr.  R  o  b  E  R  t  J.  A  L  e  Y,  former  su- 
perintendent of  public  instruction  in 
Indiana,  and  for  eleven  years  presi- 
dent of  the  University  of  Maine,  has 
accepted  the  presidency  of  Butler  Col- 
lege, effective  Sept.  1. 

Edward  H.  M  a  i  e  b,  formerly 
civil  engineer  for  the  Seabrook  Farms 
Co.,  Bridgeton,  N.  J.,  has  been  ap- 
pointed city  engineer  of  Bridgeton. 

S  N  O  W  D  E  N      A  S  H  F  0  R  D,      for      26 

years  municipal  architect  for  the  Dis- 
trict of  Columbia,  has  become  asso- 
ciated with  Carroll  Beale,  civil  engi- 
neer, Washington,  D.  C,  where  they 
will  engage  in  the  design  and  construc- 
tion of  fireproof  buildings,  under  the 
firm  name  of  the  Beale  Co. 

Charles  E.  Waddell,  of  Ashe- 
vlUe,  N.  C,  has  been  appointed  chair- 
man of  the  North  Carolina  state  board 
of  registration  for  engineers  and  sur- 
veyors created  by  the  last  legislature. 

Robert  J.  Maroney,  assistant 
secretary  and  assistant  treasurer  of 
the  Chicago,  Milwaukee  &  St.  Paul  Ry., 
with  headquarters  in  New  York  City, 
has  been  elected  vice-president,  succeed- 
ing G.  G.  Mason,  resigned.  He  will 
continue  to  serve  as  assistant  secretary 
and  asistant  treasurer  in  addition  to 
his  duties  as  vice-president. 


H.  W.  Coleman,  formerly  super- 
intendent of  the  water  and  sewer  de- 
partments, Greenville,  Miss.,  has  been 
appointed  city  engineer  and  superin- 
tendent of  streets,  Albany,  Ga. 

C.  M.  Cooper,  for  many  years 
county  engineer  of  Cherokee  County, 
Kan.,  and  at  one  time  city  engineer  of 
Columbus,  Kan.,  has  been  appointed 
county  engineer  of  Crawford  County, 
Kan. 


Obituary 


J.  G.  Sing,  consulting  engineer  of 
Toronto,  Ont.,  died  in  Medford,  Ont., 
July  29.  He  was  64  years  of  age.  Early 
in  his  career  he  entered  the  service  of 
the  Dominion  Government  and  served 
for  ten  years  as  district  engineer,  Cana- 
dian Public  Works  Department,  To- 
ronto, Ont.  He  was  also  consulting 
engineer  of  the  Toronto  Harbor  Com- 
mission and  supervised  harbor  improve- 
ments in  eastern  and  northern  On- 
tario, including  practically  all  the  water 
front  of  the  Great  Lakes.  In  1914  he 
resigned  from  the  government  service 
to  engage  in  private  consulting  engi- 
neering practice.  He  was  chairman  of 
the  advisory  board  of  commissioners  to 
report  on  the  water  supply  for  Toronto. 

James  H.  Strobridge,  emeri- 
tus superintendent  of  construction  for 
the  Southern  Pacific  R.R.  and  builder 
of  the  Central  Pacific  R.R.,  died  near 
HayAvard,  Cal.,  July  27.  He  was  born 
in  Albany,  Vt.,  in  1827.  His  first  rail- 
road contract  was  for  2  miles  of  line 
for  the  Naugatuck  road  in  Connecti- 
cut. In  1864  he  became  connected  with 
the  Central  Pacific  R.R.  and  was  later 
placed  in  charge  of  its  entire  construc- 
tion program.  He  was  one  of  the  fore- 
most figures  in  the  construction  of  the 
transcontinental  line  when  the  Central 
Pacific  R.R.  and  the  Union  Pacific  R.R 
were  united  at  Promontory,  Utah,  in 
1868.  He  built  the  Oakland  mole  of 
the  Southern  Pacific  Co. 

J.  E  M  I  L  E  G  I  K  a  R  D,  civil  engineer, 
superintendent  and  chief  inspector  of 
surveys,  Quebec  Department  of  Crown 
Lands  and  Forests,  died  recently  while 
en  route  to  Chicoutimi,  P.  Q.  He  was 
born  at  Becancour,  P.  Q.  In  1901  he 
was  appointed  technical  officer  of  the 
lands  department  of  the  Province  of 
Quebec  and  in  1907  he  became  assistant 
superintendent,  and  1910,  superinten- 
dent. In  1911  he  was  appointed  chief 
inspector  of  surveys. 

S.  H.  C  H  A  T  T  E  N,  president  and 
controlling  owner  of  the  Union  Lum- 
ber Co.,  Union  Mills,  Wash.,  died  in 
Kansas  City,  Mo.,  recently.  He  was 
58  years  old,  and  was  one  of  the  lead- 
ing lumber  manufacturers  of  North- 
west. He  was  also  president  of  the 
Southern  Lumber  Co.,  Myrtis,  La. 

A.  B.  Houston,  for  many  years 
superintendent  of  construction  and  of 
the  city  water  works  of  Decatur,  Ga., 
died  July  20.    He  was  50  years  old. 
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Prepared-Joint  Cast-iron  Pipe 

Two-inch  cast  iron  pipe,  with  prepared 
lead  points,  ready  for  calking,  are  being 
made  by  the  American  Cast-Iron  Pipe 
Co.  The  pipe  is  supplied  in  5-ft. 
lengths  and  may  be  had  with  hub  and 
spigot  or  double  hub  or  double-thread 
joints.  Repair  hubs  are  also  available. 
The  company  is  preparing  to  supply  the 
same  kind  of  pipe  in  diameter  of  3,  4 
and  6  in.     

A  New  BaclifiUer 

A  backfiller  with  30-ft.  maximum  and 
20-ft.  minimum  boom,  driven  by  a 
heavy-duty  18-hp.  four-cylinder  gaso 
line  engine,  is  just  being  put  on  the 
market  by  the  Pawling  &  Harnischfe- 
ger  Co.,  of  Milwaukee.  It  is  mounted  on 


36-in.  lifting  magnet,  or  with  pile  lead- 
ers for  driving  or  pulling  piles. 

All  gears  are  steel  with  bronze  bush- 
ings. To  assure  sturdy  service,  90  per 
cent  of  the  total  weight  of  the  outfit 
is  steel. 

An  indication  of  the  manufacturer's 
judgment  of  the  mai-ket  for  this  type 
of  crane  is  shown  by  the  building  of  a 
60  X  120-ft.  shop  for  the  manufacture 
of  the  new  machine. 


full  corduroy  treads  and  is  operated  en- 
tirely by  one  man.  With  the  boom  ex- 
tended to  maximum  length  of  30  ft., 
four  loads  may  be  filled  in  per  minute. 
With  shorter  boom  lengths,  the  number 
of  loads  is  naturally  greater. 


tion  to  furnish  the  road  type  in  three 
sizes — I  cu.  yd.  and  3  cu.  yd.  "Auto- 
Cranes"  and  the  new  full-revolving, 
seven-ton  unit.  As  with  the  other 
models,  the  "full-revolving"  crane  may 
be  had  with  steam,  gasoline,  or  electric 
power.  Likewise  the  mountings  can 
be  made  to  suit  the  customer — road 
wheels,  rail  tracks,  or  single,  double,  or 
full-length  crawler  treads.  The  machine 
will  handle  l  cu.  yd.  of  material  with 
a  clam-shell  or  3  cu.  yd.  with  an  ex- 
cavating bucket.  It  may  be  equipped 
with   a   4-kw.   generating   unit   and    a 


New  Seven-Ton  Road-Type  Crane 

To  round  out  its  line  of  road-type 
cranes  the  John  F.  Byers  Machine  Co., 
of  Ravenna,  Ohio,  is  putting  on  the 
market  a  seven-ton  "full-revolving" 
crane.    The  company  is  now  in  a  posi- 


Wagon  Loader  Mounted 
on  Creepers 

A  wagon  loader  mounted  on  creepers 
and  especially  designed  for  sturdy  serv- 
ice is  being  built  by  the  George  Haiss 
Manufacturing  Co.,  Inc.,  New  York.  It 
is  not  a  mere  adaptation  of  the  Haiss 
"path-digging"  wagon  loader  equipped 
with  wheels,  but  is  of  an  entirely  new 
design,  heavier  and  stronger  than  the 
wheel-equipped  type. 

The  creepers  are  8  ft.  long  overall 
and  on  6-ft.  centers.    The  loader  has  a 


forward  speed  of  75  ft.  per  minute, 
reverse  speed  of  45  ft.,  and  a  crowding 
speed  of  22  in.  per  minute,  and  is 
equipped  with  extra-heavy  buckets  fittetl 
with  saw-tooth  cutting  edges.  Tlie 
height  under  the  chute  is  8  ft.  6  in.  and 
when  the  elevator  is  collapsed  the  over- 
all height  is  9  ft. 

In  test  these  machines  have  been 
driven  into  a  clay  bank  and  have  ex- 
cavated it  satisfactorily,  the  task  being 
comparable  to  steam  shovel  work.  The 
machine  is  not  recommended  for  such 
service,  but  the  test  was  undertaken  to 
prove  the  sturdiness  of  the  design. 


Scarifier-Grader 


Scarifying  and  grading  old  gravel 
stone  or  macadam  roads  and  streets  in 
one  operation,  or  using  scarifier  and 
grader  independently,  is  possibe  with 
the  use  of  the  Adams  scarifier-grader 
No.  8A,  manufactured  by  J.  D.  Adams 
&  Company,  Indianapolis,  Ind.  The 
main  grader  drawbar  is  made  of  two 
3  x  3  X  5-in.  Z-bars  with  a  wide  spread 
at  the  rear  end.  The  grader  has  a 
length  between  front  and  roar  axles  of 
15  ft.  a  front  wheel  tread  of  3  ft. 
6  in.  and  a  rear  wheel  tread  of  5  ft.  9 
in.      The   front   wheels   are   30    in.   in 


diameter  with  a  6  in.  tire  and  the  rear 
wheels  36  in.  with  a  6  in.  tire.  The 
blade  of  the  grader  is  8  ft.  long,  18  in. 
wide,  with  the  moldboard.  The  scari- 
fier makes  a  cut  45  in.  wide.  The  teeth 
are  seven  in  number,  3  in.  x  1  in.  x  20 
in.  in  length. 


"Steam  Hoe,"  for  Trench 
Excavation 

The  "Steam  Hoe,"  built  by  the  Ball 
Engine  Co.,  of  Erie,  Pa.,  for  trench  ex- 
cavation work,  might  be  described  as  a 
"back-acting  steam-shovel,"  for  the  dip- 
per moves  toward  the  machine  in  dig- 
ging, and  fills  with  a  "hoe"  motion,  in- 
stead of  being  hoisted  upward  and 
outward. 

The  hoe  backs  away  from  the  trench 
as  it  digs.  Thus  it  works  always  on 
solid  ground,  instead  of  being  supported 
on  a  platform  over  the  excavated  trench 
like  a  steam  shovel,  with  the  consequent 
danger  of  cave-ins.  The  new  machine 
also  does  away  with  much  of  the  trench 
bracing. 

Equipped  with  a  22-ft.  dipper  handle, 
the  machine  digs  a  trench  as  deep  as  14 


ft.  When  digging  a  trench  of  this 
depth,  it  is  best  to  carry  the  boom  at 
40  deg.  with  the  horizontal.  At  this 
angle,  the  Hoe  can  dump  material  13  ft. 
9  in.  above  grade  and  .'i3  ft.  from  the 
center  line.  Excavated  material  is 
piled  high,  well  away  from  the  trench. 
By  means  of  a  power-driven,  worm- 
gear-operated  boom  hoist  the  boom  can 
be  quickly  set  at  the  mo.st  effective 
digging  angle.  The  manufacturers 
state  that  in  earth  and  gravel,  an  out- 
put of  200  to  300  cu.yd.  a  day  can  read- 
ily be  counted  on. 

It  is  furnished  with  either  traction 
wheel  or  crawler-type  mounting,  and  is 
readily  converted  into  a  steam  shovel  or 
a  locomotive  crane,  or  can  be  rigged 
with  a  dragline  bucket. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Building  in  American  Cities 

The  civic  development  department  of 
the  Chamber  of  Commerce  of  the 
United  States  has  recently  made  known 
the  results  of  its  investigation  of  build- 
ing in  the  United  States  during  1920. 
Information  was  sought  from  citi*;s  of 
over  25,000  inhabitants.  On  the  cities 
of  this  class  which  represent  a  popula- 
tion in  excess  of  37,000,000,  partial  or 
complete  reports  were  received  frcSn  131 
cities  representing  a  total  population 
in  excess  of  30,000,000. 

The  figures  compiled  by  the  chamber 
indicate  that  in  1920,  70  per  cent  of 
the  familifes  provided  for  got  one-family 
dwellings,  11  per  cent,  two-family 
dwellings,  and  19  per  cent  apartments 
in  multi-family  dwellings.  It  is  also 
shown  that  the  proportion  of  multi- 
family  dwellings  that  were  provided  in 
1920  was  largest  in  the  small  cities 
which  have  not  had  as  much  experience 
with  this  type  of  habitation.  More 
house  building  in  proportion  to  popula- 
tion was  found  in  the  smaller  than  in 
larger  cities. 

Of  the  estimated  $1,043,000,000  spent 
on  buildings  in  1920  in  the  cities  report- 
ing over  36  per  cent  were  devoted  to 
dwellings.  Factories  and  workshops 
came  second  with  16.8  per  cent;  stores 
and  mercantile  buildings  third,  with 
13.3  per  cent,  while  office  buildings  and 
garages  tied  for  fourth  place  with  8.2 
peir  cent  each.  Schools,  hospitals,  and 
charitable  buildings  together  called  for 
an  expenditure  in  excess  of  $77,000,000. 
Amusement  places  cost  more  than 
churches,  hospitals,  or  public  buildings, 
or  $38,627,000. 


Ohio  Investigates  Freight  Rates 
on  Road-Building  Materials 

The  Ohio  Utilities  Commission  started 
August  3  to  investigate  the  question  of 
freight  rates  on  road-building  materials 
with  the  view  of  ascertaining  if  they 
were  reasonable. 

Complaint  against  the  rates  was 
brought  by  the  various  associations  pro- 
ducing road-building  materials,  such  as 
the  Ohio  Sand  and  Gravel  Association, 
the  National  Crushed  Stone  Association, 
the  National  Shig  A.'^sociation  and  the 
Ohio  Paving  Brick  Manufacturers'  As- 
sociation. George  J.  Bolender,  traffic 
manager  of  the  Chamber  of  Commerce 
of  Kalamazoo,  Mich.,  who  was  instru- 
mental in  securing  heavy  freight  reduc- 
tions in  Michigan,  has  been  employed  by 
the  Ohio  Department  of  Highways  and 
Public  Works.  The  Ohio  Paving  Brick 
Manufacturers'  Association  was  repre- 
sented by  Beechcr  W.  Waltermire,  for- 
merly of  the  Ohio  Tax  Commission. 
Evidence  adduced  showed  that  rates  on 
all  road-building  materials  in  Ohio  wore 
higher  than  in  any  other  state  in  the 
union.  The  case  is  being  watched  with 
great  interest  by  many  lines  of  indus- 
try, including  all  building-material  men. 


Lumber  Production,  1920-1921 

Cumulative  figures  of  lumber  produc- 
tion, .shipments  and  orders  for  the  fi'-st 
half  of  the  year  1921,  according  to  the 
weekly  trade  barometer  of  the  National 
Lumber  Manufacturers'  Association, 
show  a  decrease  over  totals  for  the 
similar  period  in  1920,  but  the  figures 
for  the  months  of  May  and  June,  espe- 
cially in  orders,  show  a  substantial  in- 
crease. 

For  the  period  of  the  first  twenty-six 
weeks  of  each  year  the  figures  are  as 
follows  for  the  seven  reporting  asso- 
ciations (Southern  Pine  Association, 
West  Coast  Lumbermen's  Association, 
Western  Pine  Manufacturers'  Associa- 
tion, California  White  and  Sugar  Pine 
Manufacturers'  Association,  California 
Redwood  Association,  North  Carolina 
Pine  Association  and  Northern  Hem- 
lock and  Hardwood  Manufacturers'  As- 
sociation): 1920  production,  5,657,274,- 
474  ft.  b.m.;  1921  production,  3,851,- 
238,236  ft.  b.m.;  shipments,  5,115,299,- 
374  ft.  b.m.,  and  3,959,427,201  ft.  b.m., 
respectively,  and  orders,  4,658,243,117 
ft.  b.m.,  and  4,044,635,724  ft.  b.m.,  re- 
spectively. 

This  shows  a  decline  of  1,806,036,238 
ft.  b.m.  in  production,  of  1,155,872,172 
ft.  b.m.,  in  shipments  and  613,607,393 
ft.  b.m.  in  orders. 


Pennsylvania  Receives  Bids  on  60 
Miles  Durable  Highways 

During  the  past  week  the  Pennsyl- 
vania Highway  Department  received 
bids  for  the  construction  of  about  60 
miles  of  durable  highways,  most  of  the 
projects  being  reinforced-concrete  roads. 
The  bid  opening  was  remarkable  in  the 
fact  that  on  the  twenty-seven  projects 
involved  there  were  220  bidders.  On 
one  4-mile  job  seventeen  contractors 
bid.  Another  project  drew  sixteen  bid- 
ders and  another  fourteen.  The  total 
low   bid  approximated  $3,200,000. 

Bids  submitted  for  the  building  of 
31.7  miles  of  18-ft.  reinforced-concrete 
pavement  aggregated  $1,735,314,  or  an 
average  cost  of  $54,000  per  mile.  On 
21.7  miles  of  16-ft.  reinforced-concrete 
road  the  bids  averaged  $45,000  per  mile. 


Building  Plans  for  July  in  Man- 
hattan Borough  Extensive 

The  report  of  Rudoljjh  P.  Miller, 
superintendent  of  buildings  for  the  Bor- 
ough of  Manhattan,  New  York  City,  is 
to  the  effect  that  during  the  month  of 
.July  of  this  year  plans  were  filed  for 
fifty-three  new  buildings  costing  a  total 
of  $17,878,825,  as  against  141  costing 
a  total  of  $6,269,800  for  the  correspond- 
ing month  of  1920.  The  gain  is  mostly 
in  office  buildings.  During  July,  1920, 
plans  were  filed  for  the  erection  of 
nine  to  cost  $2,190,000,  whereas  during 
July  of  this  year  six  office  buildings 
costing  $13,.500,000  were  planned. 


Industries  Meet  With  Commerce 
Department  Chiefs 

A  new  opportunity  for  industry  to 
suggest  how  governmental  statistics 
and  research  can  be  of  maximum  value 
to  it  was  afforded  July  29  by  the 
Secretary  of  Commerce  when,  at  his 
request,  representatives  of  the  principal 
industries  assembled  in  Washington. 
The  invitation  was  extended  through  the 
National  Manufacturers'  Association. 
While  the  conference  was  called  prim- 
arily to  discuss  matters  pertaining  to 
the  census  of  manufactures,  the  whole 
subject  of  the  department's  work  came 
in  for  discussion  during  the  course  of 
the  day.  After  many  angles  of  opinion 
had  been  developed,  a  committee  of 
nine  was  appointed  to  perfect  recom- 
mendations. 

Secretary  Hoover  opened  the  meeting 
with  the  explanation  that  it  had  been 
determined  to  gather  the  next  biennial 
manufacturing  census  so  as  to  show 
commodity  units,  as  well  as  monetary 
values.  He  explained  that  the  depart- 
ment is  very  anxious  to  gather  data 
which  will  be  helpful  without  plagumg 
the  industries.  In  order  that  this  in- 
formation can  be  put  in  a  form  which 
will  be  of  practical  utility  it  is  the 
desire  of  the  department,  Mr.  Hoover 
said,  to  consult  at  every  step  with  those 
whom  it  is  intended  to  benefit. 

F.  M.  Feiker,  assistant  to  the  Secre- 
tary of  Commerce,  told  the  assembly 
that  the  department  had  been  confer- 
ring for  a  number  of  weeks  with  com- 
mittees from  the  various  industries  and 
trades,  and  had  secured  a  large  number 
of  suggestions  as  to  how  the  department 
could  be  most  helpful.  The  plan  now 
is  to  classify  and  apply  these  sugges- 
tions in  a  way  that  will  be  entirely 
practical. 

Among  the  suggestions  that  the  de- 
partment is  particularly  anxious  to 
carry  into  effect  are  those  indicating 
how  waste  in  industry  can  be  eliminated 
and  how  figures  can  be  made  the  basis 
of  prophecy  rather  than  possess  histori- 
cal value  only.  Mr.  Feiker  explained 
that  the  work  on  elimination  of  waste 
is  being  done  by  the  Bureau  of 
Standards  along  with  its  efforts  look- 
ing to  the  simplification  of  variety. 
He  also  stated  that  one  effort  of 
the  department  will  be  to  bring  into 
closer  touch  the  associations  represent- 
ing the  buyer  and  the  associations 
representative  of  the   seller. 


Ohio  to  Open  Road  Bids  Aug.  19 

The  Ohio  Highway  Department  will 
receive  bids  Aug.  19  for  the  construc- 
tion of  20  miles  of  durable  type  paving 
and  a  bridge  estimated  to  cost  $870,443. 
Including  the  bridge,  thirteen  projects 
are  involved.  The  projects  cover  the 
construction  of  5  miles  of  brick  paving. 
11  of  concrete,  and  5  of  bituminou! 
macadam. 
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Refuse  Incinerator  Bids  Asked  by 
City  of  Philadelphia 

The  City  of  Philadelphia  will  receive 
bids  on  Aug.  26  for  not  less  than  four 
refuse  incinerator  units  with  a  total 
capacity  of  280  tons  of  mixed  refuse 
and  480  tons  of  i-ubbish  per  24  hours, 
to  be  installed  on  what  is  knowii  as  the 
Cambria  St.  site.  The  plant  is  to  be 
so  designed  as  to  be  capable  of  burning 
garbage  with  rubbish,  or  rubbish  alone. 

The  city  proposes  to  erect  the  build- 
ing, the  inanway  leading  to  it,  and  the 
chimney.  The  bidder  is  to  furnish  plans 
and  specifications  for  the  incinerator 
foundations  and  to  state  the  capacity 
and  sections  of  the  chimney  required. 

It  is  the  intention  of  the  city  to  dis- 
pose of  all  garbage  and  rubbish  deliv- 
ered to  this  plant  from  the  districts  it 
is  intended  to  serve.  One  of  its  pur- 
poses is  to  relieve  pressure  upon  the 
garbage  reduction  plant,  but  mainly  to 
eliminate  the  present  long  haul  in- 
volved. It  is  not  the  intention  to  close 
down  the  garbage  reduction  plant, 
which  is  now  owned  by  the  city,  to- 
gether with  wagons,  equipment  and 
other  paraphernalia  formerly  owned  by 
the  contractor. 

Frank  H.  Caven  is  director  of  public 
works  and  Fred  C.  Dunlap  is  chief  and 
J.  H.  Neeson  deputy  chief  of  the  bureau 
of  highways  under  the  department 
named.  Samuel  A.  Greeley,  Chicago,  is 
the  consulting  engineer. 


Car  Loadings  Show  Heavy 
Grain  Movement 

An  increase  of  14,096  in  the  number 
of  cars  loaded  with  revenue  freight  on 
American  railroads  during  the  week 
which  ended  on  July  23,  compared  with 
the  previous  week,  was  shown  by  re- 
ports just  received  from  carriers  by 
the  car  service  division  of  the  American 
Railway  Association.  The  total  for  the 
week  was  790,348  cars  which  was,  how- 
ever, a  decrease  of  138,070  cars  com- 
pared with  the  corresponding  week  last 
year,  and  a  decrease  of  119,334  cars 
compared  with  the  corresponding  week 
in  1919. 

The  principal  increase  during  the 
week  of  July  23  was  in  the  loading  of 
grain  and  grain  products,  which  totaled 
64,919  cars  or  7,928  cars  more  than 
during  the  preceding  week.  This  total 
was  29,442  cars  greater  than  that  for 
the  corresponding  week  in  1920  and  13,- 
374  cars  in  excess  of  that  for  the  cor- 
responding week  in  1919.  It  also  was 
7,804  cars  above  the  peak  loading  of 
any  week  since  January  1919,  which  is 
as  far  back  as  the  records  go. 

Huildins  Gains  Impetus 

In  analyzing  employment  conditions 
during  July  the  United  States  Employ- 
ment Service  reports  that  "general 
building  operations  are  gathering  im- 
petus steadily  and,  while  marked  activi- 
ties in  this  line  are  still  somewhat 
sporadic,  construction  programs  of 
?reater  or  less  magnitude  are  maturing 
?radually  in  piactically  all  parts  of  ths 
'ountry." 


General  Electric  Company  Cuts 
Wages  at  Lynn  Plant 

A  wage  reduction  of  about  12  per 
cent  and  affecting  approximately  12,000 
employees  of  the  General  Electric  Com- 
pany, at  the  Lynn,  Mass.,  plant,  was 
announced  last  week  and  became  ef- 
fective Aug.  7.  The  cut  will  vary  with 
different  classes  of  employment,  and 
was  decided  upon  after  a  conference 
between  company  officials  and  represen- 
tatives of  the  employees  composing  the 
general  joint  committee  on  adjustment, 
when  means  to  secure  continued  oper- 
ation of  the  various  departments  of 
the  company's  business  were  discussed. 


San  Francisco  Building  Situation 
Gradually  Improving 

The  American  plan  is  now  an  ac- 
cepted fact  in  San  Francisco  except 
among  certain  unions  and  the  building 
trades  council  leaders  who  are  reported 
to  be  endeavoring  to  precipitate  a  gen- 
eral strike.  The  Industi-ies  Association 
of  San  Francisco  with  a  determined 
purpose  to  maintain  permanently  the 
American  plan,  has  completed  its  or- 
ganization, has  adequate  funds  for 
carrying  on  its  work  and  has  as  offi- 
cials some  of  the  best  known  San  Fran- 
cisco business  men.  Previous  reference 
to  the  formation  of  this  organization 
appeared  in  Engineering  News-Record 
July  21,  1921,  p.  128. 

There  is  a  shortage  of  skilled  work- 
ers in  certain  lines  of  the  building  trades 
which  is  delaying  progress  but  work  is 
under  way  on  all  principal  jobs.  The 
builders  exchange  has  brought  in  large 
numbers  of  workmen  under  contract  and 
many  more  have  come  in  unattached. 
A  guard  system  is  maintained  on  all 
jobs  by  the  builders  exchange  and  there 
has  been  no  appreciable  disorder. 


Unemployment  Relief  Work  Pro- 
vided at  Racine,  Wis. 

Municipal  work  for  300  unemployed 
heads  of  families  was  started  at  Racine, 
Wis.,  Aug.  1,  on  street,  park  and  ceme- 
tery improvements  for  which  a  bond 
issue  of  $150,000  has  been  provided. 
The  wage  is  35c.  an  hour  and  the  men 
are  employed  six  days  a  week  or  less, 
according  to  their  needs.  H.  G.  Presser, 
local  head  of  the  U.  S.  Employment 
Bureau,  is  connected  with  the  relief 
work,  which  is  said  to  have  originated 
with  the  Racine  Commercial  Club  and 
to  have  been  backed  by  other  organiza- 
tions, while  a  special  committee  of  the 
City  Council  planned  what  work  should 
be  undertaken. 


Cement  $2.40  Net,  Alongside 
Dock,  New  York 

Cement  still  sells  for  $2.40  net,  along- 
side dock,  New  York.  Through  a  typo- 
graphical error  it  was  given  in  the 
latest  monthly  list  of  material  prices 
as  $2.15,  which  is  the  price  at  the  mills 
supplying  the  New  York  district.  It 
can  be  bought  delivered  in  New  York 
for  $2.60,  which  allows  the  dealers  an 
extremely  narrow  margin,  as  handling 
charges  are  35  to  40c.  per  bbl. 


Seattle  Votes  $5,500,000  More  for 
Skagit  Project 

On  July  26  the  Seattle  City  Council 
by  a  vote  of  7  to  2  approved  a  measure 
authorizing  another  $5,500,000  bond 
issue  with  which  to  finance  work  on  the 
Gorge  Creek  plant  of  the  Skagit  project. 
The  action  of  the  council  was  imme- 
diately approved  by  the  mayor.  This 
makes  a  total  of  $11,000,000  in  bonds 
thus  far  issued  for  the  Skagit  work. 


Concrete  Road  Contracts  Average 
Less  Than  $30,000  Per  Mile 

During  the  past  week  the  Illinois 
Commission  of  Highways  let  contracts 
for  the  construction  of  112  miles  of 
concrete  roads  for  an  aggregate  price 
of  $2,318,238.  This  is  an  average  of 
$20,700  per  mile  e.xcluding  the  cost  of 
the  cement  which  is  furnished  by  the 
state.  With  the  cement  the  highway 
will  cost  considerably  less  than  $30,000 
per  mile.  Contracts  for  20  miles  more 
were  awarded  at  the  same  time,  but  no 
prices  were  mentioned.  The  112  miles 
are  divided  among  thirty  projects. 


British  Government  Announces 
Housing  Policy 

(London  Conu  siwndcnce) 
The  British  Government  has  decided 
that  the  number  of  houses  to  be  con- 
structed by  local  authorities  and  by 
public  utility  societies  with  govern- 
ment assistance  under  the  present 
scheme  will  be  limited  to  156,000,  that 
being  the  number  building  and  for 
which  tenders  have  been  approved. 
Under  the  subsidy  scheme  for  private 
builders  the  number  of  houses  built  or 
to  be  built  is  estimated  at  near  23,000. 
The  annual  cost  to  the  state  under 
the  local  authority  and  public  utility 
society  schemes  is  about  £10,000,000  per 
annum,  and  the  amount  required  for 
the  payment  of  subsidies  to  private 
builders   about  £5,000,000   per  year. 

The  construction  of  houses  now  build- 
ing or  yet  to  be  built  under  the  gov- 
ernment housing  scheme  will  utilize  all 
available  labor  for  at  least  twelve 
months,  including  a  considerable  num- 
ber of  ex-service  men  yet  to  be  ab- 
sorbed by  the  industry. 


Civil  Service  to  Appoint  Produc- 
tion Engineer 

Examinations  for  appointment  as 
production  engineer  in  the  hot  metal 
division  of  the  naval  ordnance  plant. 
South  Charleston,  W.  Va.,  and  vacancies 
in  positions  requiring  similar  qualifica- 
tions are  announced  by  the  United 
States  Civil  Service  Commission.  Ap- 
plications may  be  received  up  to  Aug. 
30.  The  appointee  must  have  a  general 
practical  knowledge  of  raw  materials, 
melting,  forging,  heat  treatment,  and 
machining  of  guns,  projectiles  and 
armor  plate,  and  must  understand  the 
sequence  of  factory  operations  and  be 
able  to  compute  cost  and  time  studies. 
The  appointee  to  the  vacancy  in  the 
South  Charleston  plant  is  to  receive 
$9.76  per  day.    Applicants  should  apply 
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at  once  for  Form  1,312  to  the  Ci%-il 
Service  Commission,  Washington,  D.  C, 
or  other  qualified  individuals  and  agen- 
cies indicated  in  the  announcement  cir- 
cular, No.  361. 


Low  Bids  on  Road  Jobs  Far  Below 
Engineer's  Estimates 

Last  week  the  Ohio  Highway  Depart- 
ment receiveds  bids  for  the  construction 
of  about  10  miles  of  highways  and  for 
the  building  of  a  bridge  which  totaled 
but  77  per  cent  of  the  engineer's  esti- 
mate. The  total  low  bid  was  $496,435, 
while  the  total  estimate  was  $644,549. 
On  one  small  project  the  estimate  was 
$2,034  and  the  low  bid  $1,087. 


Increase  in  Unemployment  Is 
1.1  per  Cent  for  July 

According  to  the  monthly  figures 
compiled  by  the  employment  service  of 
the  U.  S.  Department  of  Labor  there 
was  a  decrease  during  the  month  of 
July  of  1.1  per  cent  in  employment 
throughout  the  United  States  in  selected 
industries.  The  figures  are  gathered 
monthly  in  sixty -five  industrial  centers 
from  1,428  firms,  each  normally  employ- 
ing more  than  500  workers.  The  total 
decrease  in  employment  for  these 
centers  since  Jan.  1  has  been  7.3  per 
cent.  Industries  reporting  increases  are 
automobile  manufacturers,  railroad  re- 
pair shops,  textiles,  lumber,  tobacco  and 
paper  and  printing. 


Contracts  for  the  Week  Total 
More  Than  $23,000,000 

The  total  value  of  contracts  let  dur- 
ing the  past  week,  as  reported  in  Engi- 
neering  News-Record,  was  $23,330,900. 
Street  and  road  contracts  were  not  so 
large  as  in  previous  weeks  but  the 
amount  of  proposed  work  reported  indi- 
cates that  no  cessation  in  the  letting  of 
highway  contracts  is  to  come  yet.  The 
value  of  miscellaneous  building  con- 
tracts is  above  the  average. 

Two  of  the  principal  contracts  let 
were  for  the  construction  of  the  first 
unit  of  the  marine  terminals  at  Wil- 
mington. Del.,  for  $1,372,570;  and  a 
grain  elevator  at  South  Deering,  111.,  the 
contract  price  being  about  $4,500,000. 


Weekly  Construction  Market 


THIS  limited  price  Uat  is  published  weekly  for  the 
purpose  of  giving  current  prices  on  the   princtpal 
conatruction  materials,  and  of  Doting  important  price 


changes  on  the  le^  important  materials.     Moreover, 
only  the  chief  cities  are  quoted. 

The  first   issue   of   each   month   carriea   complete 

Minne- 
Chicago    apolis 
S3. 03  —S3. 16 
4.03         5.20 


quotatioa3  for  all  construction  materials  and  for  the 
important  cities.  The  last  complete  list  will  be  found 
in  the  issue  of  .\ugust  4,  tbe|nezt.  on  September  I. 


Steel  Products:                             New  York  Atlanta  Dallas 

Structural  shapes,  100  lb $2  88  -$3.50  $4.30 

Structural  rivets,  100  lb 4  40  S.2S  5.75 

Reinforcing  bars,  j  in.  and  larger,  100 

lb 2.78  -3.20           -3.50 

Steel   pipe,   black,   3'    to  6   in.   lap, 

discount " >\%  52.65-5%     45% 

Cast-iron    pipe,  6  in.  and  over,  ton     48.30  43.33  57.50 

Concreting  Material: 

Cement  without  bags,  bbl...      2.60@2. 70(del.)  2  75  2.80 

Gravel,  i  in.,  cu. yd 2.25  2  25  3.00 

Sand,  cu.vd 1.25  1.35  2.50 

Crushed  stone,  3  in.,  cu.yd 1.90  to  2.00  2.25  2.80 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft         48.00  38.00  35  00 

Lime,  finishing,  hydrated,  ton....        \(,.9'>  19. CO  25.00 

Lime   common,  lump,  per  bbl 3.79  1.50  2.75 

Commonbrick,  delivered,  1,000 18.40  10.00  12.65 

Hollow     building     tile,     4x12x12, 

block Not  used  .14  13 

Hollow    partition    tile     4x12x12, 

block 1232  .14  .13 

Linseed  oil.  raw,  5  bbl.  lots,  gal 80  .85  .97 

Common  Labor: 

Common  labor,  union,  hour 

Common  labor,  non-union,  hour.. . 

Kxplanation  of  I'rieesi — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
*  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given: 
45-5%  means  a  discount  of  4.'>  and  5  per 
cent.  45'&  50  means  a  range  of  45  to  50  per 
cent.  Charge  of  15c.  per  100  lb.  for  cutting 
reinforced  steel  into  2-ft  lengths  or  over. 
New  York  quitations  are  delivered  except 
tiles,  which  are  "on  trucks."  Common  lump 
lime  per  300-lb.  bbl.  ;  both  lump  and  hy- 
drated quoted  f.o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quoted  along- 
side dock.     Chlcaico  quotes  hydrated  lime  in 


Denver 
-$4.10 

-4.25 


2.93  -3.18        -3.97^ 


S8§% 
49.10- 


2.17 
2.25 
2.25 
2.50 


53.9-5%     36% 


-52.80 

2  41 
2.00 
1.00 
2.25 


55.00  35.00 

20.00  29.00 

1.65  1  50 

12.00  17  00 

.09475   .092 

.07410   .092 

.87         .91 


.75® 


The  attitude  of  the  steel  industry  is  to 
quote  attractive  prices  on  large  orders. 
There  is  little  new  business  in  the  fab- 
ricating shops,  and  the  official  price  of 
$1.85  per  100  lb.  applies  only  to  small 
tonnages.  Mill  shipments  of  shapes, 
New  York,  cost  $2.18  to  $2.23,  with 
warehouse  charging  $2.88  delivered. 
Since  our  last  weekly  resume,  prices 
have  declined  in  Atlanta,  Minneapolis, 
Denver,  San  Francisco  and  Seattle.  The 
heaviest  decreases  were  in  San  Fran- 
cisco, 55c.  and  Atlanta,  50c.  Rivets  are 
down  30c.  in  San  Francisco.    Reinforc- 


80     .35  1.00         .50 

.20®. 25  .35@.45        .40         .50 

50-lb.  bags.  Minneapolifi  quotes  on  flr 
in.stead  of  pine.  Brick  and  hollow  tile  de- 
livered. Cement  on  cars;  $2.60  delivered. 
(.Travel,  sand  and  crushed  stone  quote  at  pit. 
We  quote  on  brown  lime:  white  is  15c.  ad- 
ditional. Common  labor  not  organized. 
Denver  quotes  cement  "on  tracks"  ;  gravel 
and  sand  at  pit,  stone  on  cari>,  lime,  brick, 
hollow  tile  and  lumber  on  job.  Tile  price 
is  at  warehouse.  Linseed  oil.  delivered. 
.Vtlanta  quotes  sand,  stone  and  gravel  per 
ton  instead  of  cu.yd.  DaJla«  quotes  lime 
by  the  180-lb.  bbl.  Steel  and  crushed  stone 
are  quoted  f.o.b.  cars,  other  materials  de- 
livered. San  Franci§co  quottti;  on  Heath 
tile,  5J  X  8  X  11}.     Prices  are  all  f.o.b.  ware- 

Changes  Since  Last  Week 

ing  bars  are  down  in  five  of  the  nine 
cities  from  which  we  obtain  quotations. 
Bars  from  stock  cost  $3.50  in  Dallas, 
with  mill  shipments  at  $3.10. 

Steel  pipe  has  changed  only  in  San 
Francisco,  but  cast-iron  pipe  is  down  in 
-New  York,  Minneapolis,  Denver  and 
San  Francisco.  Last  week  we  quoted 
$70  for  cast-iron  pipe  in  San  Francisco, 
this  week,  $60. 

The  cement  situation  continues  un- 
changed throughout  the  various  cities, 
awaiting  lower  mill  prices;  the  same 
conditions   applying   to    the   other  con- 
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houses  except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Lumber  prices  are  delivered  "at 
.ship  tackle  in  San  Francisco  ex  mill." 
.Seattle  quotes  on  Douglas  fir  instead  of 
pine;  and  on  lime  in  paper  bags.  Montreal 
quotes  sand  stone,  gravel  and  lump  lime 
per  ton.  Cement,  lime  and  tile  are  de- 
livered;  sand,  gravel  and  stone,  on  siding; 
brick  fob.  plant ;  steel  and  pipe  at  ware- 
house. Cement  price  is  in  (^anadian  funds, 
exchange  with  the  United  States  being  14 
per  cent  at  present.  Bag  change  is  80c 
per  bbl.  Discount  of  10c.  per  bbl.  for  pay- 
ment within  20  days  from  date  of  shipment. 


creting     materials  —  stone     and     sand. 

Douglas  fir  is  down  $1  per  M.  ft.  in 
Seattle.  Linseed  oil  has  advanced  5c. 
in  Denver  and  2c.  per  gal.  in  San  Fran- 
cisco. 

Non-union  common  labor  is  obtain- 
able at  20  to  25c.  per  hour  in  Atlanta. 
In  order  to  stimulate  construction  work 
in  Central  Ohio  the  Columbus  Contrac- 
tor's Association  has  demanded  that 
carpenters  reduce  from  90  to  80c.  per 
hour;  bricklayers  from  $1.25  to  |1- 
The  hoisting  engineers  have  already 
reduced  to  80c.  per  hour. 
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Federal  Sanitary  Engineers 

RECOGNITION  of  the  value  of  the  work  of  the  sani- 
.tary  engineers  in  the  United  States  Public  Health 
Service  has  been  increasing-  in  a  gratifying  way  for 
several  years  past.  A  considerable  number  of  such 
engineers  are  now  employed  in  the  Public  Health  Serv- 
ice. Some  months  ago  their  salaries  and  promotions 
were  put  on  substantially  the  same  bas!s  as  medical 
officers  in  the  Public  Health  Service.  What  the  sanitary 
engineers  now  lack  to  give  them  full  recognition  and 
status  is  being  commissioned  by  the  President  the  same 
as  the  medical  officers.  A  bill  to  this  end  is  now  before 
Congress  and  is  receiving  a  considerable  measure  of 
organized  support  from  engineers,  as  stated  in  our 
news  section  this  week.  Engineering  societies  and 
individual  engineers  can  render  good  service  both  to 
the  public  and  the  profession  by  backing  this  bill. 
Appeals  to  congressmen  by  engineers  and  local  engi- 
neering societies  in  home  districts  would  be  of  great 
assistance.  The  bill  calls  for  no  increased  expenditures. 
It  merely  places  the  engineers  in  the  Public  Health 
Service  on  a  par  with  the  doctors. 

Balloting  on  New  Constitution 

THERE  is  now  in  the  hands  of  the  corporate  mem- 
bers of  the  American  Society  of  Civil  Engineers 
for  ballot  the  proposed  revised  constitution.  It  is  the 
outcome  of  more  than  two  years  of  study  and  discussion 
and  incorporates  the  essential  demands  of  those  who 
A-orked  for  a  revision.  The  chief  changes  from  the  old 
;onstitution  lie  in  giving  to  all  of  the  country  propor- 
:ionate  representation  in  the  Board  of  Direction,  in  the 
listribution  of  the  vice-presidencies  by  zones,  in  the 
restriction  of  voting  for  nominations  to  the  members 
n  the  respective  districts,  and,  finally,  in  giving  a 
nore  definite  status  to  the  sections.  Without  a  doubt 
:xperience  will  indicate  desii-able  revisions  in  the  new 
nethod  of  nomination,  but,  considering  that  thi.s  docu- 
nent  has  been  evolved  after  so  much  study  and  di.scus- 
ion  and  meets  long-standing  demands  in  essential  ele- 
nents,  it  should  be  adopted  by  an  overwhelming  vote. 
>ertainly  the  discussions  at  the  last  annual  meeting  and 
it  the  convention  in  Houston  have  exhausted  the  subject 
nd  have  shown  that  for  the  well  wishers  of  the  society 
here  is  no  alternative  to  approval  of  the  constitu- 
ion,  thus  clearing  away  discussion  of  administrative 
iroblems  and  allowing  the  society  to  resume  its  tech- 
lical  work. 

ncreased  Individual  Output 

[7*EW  better  concrete  examples  of  the  economic  ad- 
L  vantage  of  high  efficiency  in  pulling  down  inflated 
osts  are  offered  than  two  which  are  noted  in  the  news 
olumns  of  a  recent  issue  of  Automotive  Industries.  The 
V'illys-Overland  Corporation  at  its  Toledo  plant  is  pro- 
ucing  50  more  cars  per  day  at  the  present  time  with 
.700  employees  than  it  did  a  year  ago  with  13,000  em- 


ployees. Employment  records  from  the  nine  major  rub- 
ber companies  in  Akron  are  to  the  effect  that  with  a  total 
force  approximating  36  per  cent  of  that  of  the  1920  peak 
80  per  cent  of  the  peak  production  of  1920  is  being 
recorded.  In  other  words,  during  1920  about  72,000 
employees  were  working  in  these  nine  factories  as 
against  between  26,000  and  27,000  now,  yet  the  present 
production  is  80  per  cent  of  that  of  1920.  It  is  not 
ordinarily  easy  for  the  lajTnan  to  grasp  the  significance 
of  the  assertion  that  increased  production  will  deflate 
prices,  but  the  foregoing  figures  present  in  an  indis- 
putable and  concrete  way  the  value  to  general  business 
of  a  high  degree  of  efficiency.  Undoubtedly  other  indus- 
tries are  increasing  their  per-man  production,  though 
exact  figures  are  not  so  easily  obtained.  The  instances 
cited  are  healthy  indications  that  we  are  regaining  our 
industrial  balance. 

In  Aid  of  Vehicle  Legislation 

MOTOR-VEHICLE  legislation  is  receiving  in  the 
aggregate  a  tremendous  amount  of  study.  The 
public  manifests  an  interest  equal  to  that  of  the  high- 
way engineer,  the  public  official  and  the  motor-vehicle 
manufacturer.  Attempt  at  uniformity  in  legislation 
has  been  made  through  the  work  of  the  committee 
which  drew  up  the  proposed  uniform  motor-vehicle  law. 
Yet  uniformity  and  reasonableness  are  almost  as  far 
away  now  as  v.-hen  that  excellent  step  was  undertaken. 
We  are  certain,  though,  that  the  degree  of  lack  of  uni- 
formity is  not  at  all  comprehended — even  by  highway 
officials.  To  get  at  the  facts  Engineering  News-Record 
has  spent  much  time  in  the  preparation  of  an  analysis 
of  the  subject.  Every  state  motor-vehicle  law  has  been 
studied  and  digested  and  the  essential  data  thrown  into 
a  comprehensive  table.  This  compilation  is  of  unusual 
interest.  The  great  value  of  the  study,  however,  lies 
in  the  conclusions  that  have  been  drawn  and  that  are 
presented  in  individual  tables  and  graphs.  Some  of  the 
results  are  truly  astonishing.  The  analyses  accom- 
panying the  big  table  and  the  conclusions  are  so  clearly 
put  that  while  having  all  of  the  thoroughness  demanded 
by  the  engineer  and  the  motor-vehicle  manufacturer 
they  are  put  in  a  way  that  will  appeal  to  public  officials 
and  legislators  as  well.  This  study  will  appear  in  the 
issue  of  Sept.  1  and  is  here  announced  that  there  may 
be  wide  knowledge  of  it  and  the  public  benefit  be 
thereby  broadened. 

Overwork  and  Underpay 

O.N'  RESIGNING  after  thirty  years  of  engineering 
service  for  the  District  of  Columbia,  Asa  E. 
Phillips  submitted  a  letter  to  the  engineer  commis- 
sioner which  is  notable  from  several  viewpoints:  it 
outlines  the  nature  and  growth  of  the  work  of  a 
municipal  engineer  who  stood  by  a  city  for  three 
decades;  it  illustrates  the  heavy  burden  carried  by 
many   engineers   in    public   service   because   of    insuf- 
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ficient  technical  staff;  it  add.s  another  to  the  many 
instances  of  not  merely  overwork  but  also  underpay 
of  engineers  in  city,  state  and  federal  employ. 

So  far  as  he  himself  is  concerned,  Mr.  Phillips  says 
not  a  word  as  to  underpay,  but  any  one  who  knows 
Washington  conditions,  as  regards  both  the  district 
and  the  general  government,  need  not  be  told  that  the 
salaries  paid  technical  men  of  large  experience  and 
ability  are  far  below  their  deserts  and  also  far  below 
the  compensation  of  men  occupying  like  positions  in 
private  service.  What  Mr.  Phillips  does  urge  is  that 
for  years  past  he  has  had  to  do,  by  his  own  hand,  the 
designing  of  work  costing  millions  of  dollars;  that 
salaries  of  assistant  engineers  have  been  so  low  that 
he  has  not  been  able  to  retain  the  services  of  men  of 
high  standing,  and  that  draftsmen's  pay  is  below  that 
of  day  laborers.  Although  Mr.  Phillips  passes  lightly 
ever  the  condition  of  his  health  as  a  reason  for  resign- 
ing, it  might  readily  be  that  his  overburden  has  so 
undermined  his  strength  as  to  make  resignation  im- 
perative. 

The  incident  affords  another  illustration  of  "the 
ingratitude  of  republics" — a  phrase  that  applies  to 
cities  as  well  as  states.  But  viewed  broadly,  the  injury 
to  the  individual,  in  all  these  cases,  fades  into  insig- 
nificance compared  with  the  harm  done  to  the  public 
as  a  whole.  When  such  things  occur  in  federal  jobs, 
a  nation  suffers.  All  of  which  points  to  the  need  of 
continuing  with  added  vigor  the  efforts  being  made  by 
individuals  and  societies  to  see  that  engineers  in  the 
public  service  are  not  underpaid — to  which  may  be 
added  attention  to  safeguards  against  overwork  be- 
cause of  staffs  inadequate  in  number  or  ability. 


A  Plea  Based  on  Knowledge 

WHEN  an  e.xpert  in  an  art  complains  of  the  imper- 
fections of  that  art,  his  charges  are  not  likely 
to  be  challenged,  least  so  in  the  field  of  paint  and  paint- 
ing, where  every  private  citizen  has  had  his  fill  of 
unsatisfactory  experiences.  Prof.  Sabin,  who  holds  a 
recognized  position  as  paint  expert,  complains  of  the 
lack  of  knowledge  in  a  specialized  application  of  paint, 
namely  the  protection  of  wooden  motor-truck  wheels 
from  the  destructive  effects  of  moisture  changes.  But 
the  entire  subject  of  the  physical  action  of  paint  coat- 
ings is  closely  related  to  the  specific  case  referred  to, 
and  is  as  much  involved  in  ignorance.  Nor  is  there 
any  more  knowledge  on  the  chemical  problems  of  paint, 
as  in  fact  is  directly  suggested  by  a  second  case  which 
Prof.  Sabin  cites  to  support  his  argument.  In  short, 
the  entire  field  of  paint  bristles  with  unknown  quanti- 
ties. When  it  is  considered  that  the  annual  paint  con- 
sumption is  over  $300,000,000  in  the  United  States 
alone — Prof.  Sabin's  estimate  is  inadequate  by  a  third, 
we  have  reason  to  believe — the  value  of  what  might  be 
accomplished  by  well-directed  impartial  research  in  this 
field  may  be  appreciated.  The  plea  for  research,  we 
think,  deserves  general  support. 

Among  paint  users  there  has  always  existed  an  under- 
current of  belief  that  paint  is  a  field  of  mysterj .  but 
that  paint  men  know  all  about  good  paint  and  painting; 
and  as  a  result  of  that  belief,  presumably,  paint  men 
have  been  reluctant  to  admit  that  they  themselves  were 
puzzled  by  many  things  in  their  field.  Such  a  state  of 
affairs  was  not  favorable  to  cataloging  a  list  of  the 
unknown  quantities  and  framing  a  research  program. 
Prof.  Sabin  has  made  a  beginning  in  this  task,  how- 


ever, and  it  should  now  be  easy  for  others  to  come 
forward  and  tell  what  things  are  not  known  or  need 
investigating.  Such  a  general  confession  would  be  a 
significant  piece  of  progress.  It  would  remove  one  of 
our  great  industries  from  its  state  of  medieval  mystery 
and  put  it  on  a  plane  of  scientific  knowledge.  Whether 
the  research  that  is  needed  should  be  undertaken  by  the 
United  States  government,  and  whether  the  study  of 
unknown  questions  at  large  is  a  proper  federal  function, 
is  of  course  another  question. 


Corrosion  of  Reinforcement 

THOSE  familiar  with  the  reinforced-concrete  art  of 
fifteen  or  sixteen  years  ago,  when  the  Marlborough- 
Blenheim  Hotel  was  built,  may  recall  the  wide  interest 
aroused  among  concrete  men  by  that  undertaking,  and 
correspondingly  they  will  scrutinize  most  carefully  the 
details  of  the  small  roof  collapse  investigated  for  Engi- 
neering  Neu'fi-Record  by  Lewis  R.  Ferguson.  The  case 
is  of  equal  interest,  however,  to  the  entire  structural 
engineering  and  architectural  professions,  since  it  is 
the  first  distinct  case  of  a  failure  of  reinforced  concrete 
after  the  construction  period,  and  because  it  thus  pre- 
sents anew  in  active  form  a  question  long  ago  laid  on 
the  table :  whether  reinforcing  steel  is  subject  to  pro- 
gressive corrosion.  Fifteen  years  ago,  not  a  few  engi- 
neers shook  their  heads  in  doubt  as  to  whether  a  rein- 
forced-concrete  building  subject  to  sea-beach  exposure 
would  prove  enduring.  The  Marlborough-Blenheim  re- 
mained in  satisfactory  service,  and  other  similar  struc- 
tures were  built.  Gradually,  the  old  doubts  were 
forgotten,  but  they  will  tend  to  be  revived,  now  that 
a  section  of  the  roof  slab  has  fallen. 

On  this  score  it  is  worth  pointing  out  that  the 
atmosphere  of  a  kitchen  in  continuous  service  can 
hardly  contain  a  measurable  quantity  of  the  salt  spray 
and  mist  to  which  seashore  corrosion  is  attributed ;  and 
in  that  event  the  present  accident  cannot  be  applied 
directly  to  the  old  problem.  But  with  respect  to  the 
broader  question  of  progressive  deterioration,  we  have 
the  fact  that  the  collapse  occurred  under  no  momentary 
excess  loading  or  other  unusual  condition,  so  that  on  the 
face  of  affairs  it  appears  to  be  a  clear  case  of  progressive 
weakening  of  the  slab.  This  impression  is  fully  borne 
out  by  the  details  found  by  Mr.  Ferguson  on  examining 
the  wreckage.  Corrosion  of  the  reinforcement  did  occur,  U 
and  it  was  the  responsible  cause  of  the  collapse,  Mr.  P 
Ferguson  finds.  Thus  we  are  carried  back  to  when  the 
discovery  of  tension  cracks  in  reinforced  concrete  was 
the  sensation  of  the  day  in  the  concrete  field,  and  when 
the  possibility  of  rusting  at  these  cracks  was  regarded 
by  many  as  a  crucial  question.  The  question  has  long 
been  considered  to  be  laid  to  rest — largely  by  the  un- 
answerable argument  that  no  reinforced-concrete  struc- 
ture had  ever  failed,  except  during  construction,  and 
that  the  material  is  bound  to  grow  stronger  with  age, 
not  weaker.  It  is  revived  by  the  present  collapse,  which 
— despite  the  woful  defirienrv  of  steel  and  the  very 
small  section  of  the  reinforcing  wire,  which  would  cause 
even  a  minute  amount  of  corrosion  to  destroy  the 
strength  of  the  slab  very  rapidly — is  a  corrosion  failure 
occurring  after  long  service,  the  first  case  of  the  kind. 

Fortunately  we  may  feel  sure  that  the  resumed  dis- 
cussion of  the  problem  will  not  be  masked  by  the  vague 
and  aimless  tone  in  which  it  was  begun,  for  much  has 
been  learned  about  the  quality  and  the  behavior  of  con- 
crete.   Definite  conclusions  should  be  attainable. 
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The  Illinois  Paved  Road  Test 

PAVED  road  testing  on  a  stupendous  scale  is  described 
by  Clifford  Older,  state  highway  engineer  of  Illinois, 
on  p.  274.  Except  possibly  the  tests  of  the  U.  S. 
Bureau  of  Public  Roads,  no  experiments  so  numerous 
and  of  such  variety  have  previously  been  attempted.  The 
testing  to  destruction  by  truck  traffic  of  full-size  pave- 
ments is  unique  in  highway  experimentation.  Involv- 
ing an  expenditure  in  excess  of  $300,000  this  traffic 
endurance  test  alone  is  extraordinary.  It  is,  however, 
but  one  of  a  number  of  kinds  of  field  tests,  some  of  them 
embracing  hundreds  of  observations  and  all  being 
checked  by  laboratoiy  tests  nearly  duplicating  in  number 
the  field  observations. 

Viewed  by  itself  $300,000  seems  a  large  amount  of 
money  to  be  consigned  to  purposes  of  experimental 
destruction.  With  $100,000,000  to  be  expended  in  a 
few  years  in  roadbuilding,  however,  a  third  of  one  per 
cent  is  a  small  investment  to  learn  how  to  build  roads 
better  even  by  a  very  little.  And  it  is  certain  a  great 
deal  will  be  learned.  Although  results  are  barely  men- 
tioned by  Mr.  Older  in  his  present  article,  because  the 
observations  have  only  begun  to  be  analyzed,  it  is  known 
that  they  are  so  significant  that  the  prediction  is  freely 
made  that  new  principles  of  pavement  design  will  be 
the  outcome. 

Even  should  such  a  revolution  fail  to  materialize, 
highway  engineers  cannot  help  gain  increased  under- 
standing of  subgrade  action  and  of  pavement-slab 
strength  and  endurance.  This  should  put  them  a  long 
way  ahead  of  present  practice. 

Not  only  will  Illinois  obtain  better  paved  roads  be- 
cause of  these  experiments  but  all  roadbuilding  in  the 
country  will  be  improved.  This  is  the  promise  which 
makes  the  description  of  the  Bates  Test  Road  worth 
study  although  it  merely  states  the  task  attempted. 
Information  on  the  results  obtained  and  their  lessons 
to  engineers  will  be  given  in  succeeding  articles. 


Limitation  of  Professional  Fees 

IN  PROFESSIONAL  circles  few  incidents  of  recent 
years  have  been  so  significant  as  the  decision  of  the 
board  of  trustees  of  Johns  Hopkins  Hospital  that  the 
maximum  fee  that  should  be  charged  for  a  surgical 
operation  at  their  institution,  no  matter  how  wealthy 
the  patient,  should  be  $1,000,  and  that  the  physician's 
maximum  charge  for  visits  to  the  hospital  should  be 
$35  per  week.  Heretofore  the  medical  profession's 
charges  have  been  based  on  what  the  client  could  pay — 
particularly  for  surgical  work.  The  structure  is  now 
ludely  jarred.  The  directors  of  one  of  the  foremost 
hospitals  of  the  country,  still  conceding  that  there  is 
good  ground  for  the  principle  of  charging  what  the 
traffic  will  bear,  nevertheless  declare  for  a  limitation 
of  that  principle.  In  effect,  also,  they  hold  that  there 
is  a  natural  limitation  to  the  value  of  the  services  of 
an  individual. 

While  in  the  medical  profession  the  Johns  Hopkins 
step  may  be  a  shock,  looked  at  broadly  it  is  merely 
a  recognition  within  the  profession  of  a  view  widely 
held  by  the  public.  Question  has  often  been  raised  as 
to  the  value  of  an  individual's  services.  In  some  cases 
there  is  a  ready  monetary  measure— as  in  business;  in 
others,  there  is  impo.ssibility  of  relating  the  results  to 
any  material  standard,  as  in  teaching.  It  is  to  be 
expected,  then,  that  the  business  man  will,  if  success- 


ful, get  a  larger  material  reward  for  his  efforts.  "It 
is  to  be  expected,"  we  say,  but  it  is  not  just  nor  bene- 
ficial to  our  national  and  social  development.  Witness 
the  result  in  the  wholesale  desertion  of  their  profession 
by  brilliant  teachers,  and  the  consequent  loss  to  the 
nation  in  the  coming  generation.  But  while  the  com- 
munity expects  to  see  the  business  man  well  rewarded 
it  is  by  no  means  complacent  with  exorbitant  emolu- 
ment. Witness — whether  it  be  a  sound  method  or  not 
— our  income  tax  graduations,  and  the  comments  called 
forth  by  the  payment  to  a  steel  corporation  president 
of  a  bonus  of  $1,000,000  on  a  single  year's  operations. 
Nor  do  the  comments  come  from  radicals.  They  come 
rather  from  those  who  look  beyond  the  present  and 
count  the  loss  to  the  public  of  false  social  standards, 
even  though  they  are  cognizant  that  under  present 
standards  the  rewards  are  legitimate  and  that  they 
are  defensible  on  business  grounds. 

It  is  a  far-cry  from  a  steel  president's  bonus  to  large 
fees  for  surgical  operations,  but  the  hospital  trustees' 
decision  in  the  latter  case  is  but  the  application  of  a 
principle  that  receives  expression  in  the  street's  adverse 
criticism  of  the  former.  In  both  cases  there  is  recog- 
nition of  some  natural  limitation  to  the  value  of  indi- 
vidual sei-vices. 

It  will  be  interesting  to  learn  of  the  reaction  in  the 
medical  profession.  Viewed  broadly,  it  is  a  desirable 
note  in  a  time  when  we  are  sobering  up  from  an  era 
of  too  much  emphasis  on  material  returns  from  per- 
sonal  service. 


Ideals  for  a  Medical  Career 

WHEN  the  preceding  comment  on  "Limitations  of 
Professional  Fees"  was  written  there  was  no  infor- 
mation at  hand  other  than  the  restrictive  decision  of 
the  hospital's  trustees.  Later,  however,  in  a  communi- 
cation to  the  New  York  Times  Dean  Williams  of  the 
.Johns  Hopkins  Medical  School,  with  which  the  hospital 
is  integrally  connected,  stated  that  the  fundamental 
reason  for  the  decision  w-as  the  desire  to  impress  upon 
medical  students  that  their  profession  was  of  an  altru- 
istic nature  and  that  they  should  think  "as  little  as 
possible"  of  the  financial  returns.  "Naturally,"  he  says, 
"it  is  realized  that  the  laborer  is  worthy  of  his  hire, 
and  that  most  students  take  up  medicine  for  the  pur- 
pose of  earning  a  living,  but  at  the  same  time  it  was 
felt  that  it  was  the  educational  duty  of  the  institution 
to  teach  by  precept  and  example  that  the  ideal  medical 
man  is  no  respector  of  persons,  and  is  justified  only  in 
looking  forward  to  a  relatively  modest  financial  return, 
and  should  early  learn  that  medicine  is  not  a  career  for 
those  who  hope  to  become  rich." 

This,  at  first  blush,  would  seem  to  put  quite  a  differ- 
ent aspect  on  the  decision.  Yet  we  are  not  moved  to 
change  the  comment  of  the  preceding  editorial.  What- 
ever the  conscious  purposes,  the  other  factors  were 
probably  unconsciously  operative.  In  any  event,  the 
decision  does  have  the  tendency  to  set  a  limitation  on 
the  value  of  individual  service  and  the  decision  will 
operate  to  strengthen  that  principle,  even  though  that 
was  not  one  of  the  conscious  objects  of  the  hospital's 
trustees. 

In  trying  to  impress  upon  medical  students  the  proper 
ideals  for  a  medical  career  the  trustees  deserve  the 
public's  thanks.  Deterioration  in  the  ideals  of  the  pro- 
fessions has  a  .serious  influence  on  general  social  and 
business  standards. 


264 


ENGINEERING     NEWS-RECORD 


Vol.  87,  No.  7 


Cincinnati  Builds  Belt-Line  Rapid-Transit  Railway 

Low-Cost  Route  Developed  by  Utilizing  Old  Canal  Right-of-Way  —  Concrete  Subway,  Concrete  Elevated 

Railway  and  Standard-Gage  Surface  Lines 

By  Frank  L.  Raschig 

Assistant  Chlif  Engineer,  Cincinnati  Rapid  Transit  Commission 


A  RAPID-TRANSIT  railway  remarkable  for  its  low 
construction  cost  and  for  its  unusual  plant— a 
belt  line  surrounding  the  residential  part  of  the  city 
and  traversing  the  heart  of  the  business  district — is 
under  construction  at  Cincinnati,  Ohio.  Both  the  belt 
plan  and  the  low  cost  are  due  in  large  part  to  the 
existance  of  the  abandoned  Miami  &  Erie  Canal,  whose 
right-of-way  for  city  transportation  purposes  was 
granted  by  the  state.  However,  independently  of  the 
existence  of  the  canal,  it  is  believed  that  the  belt  line 
is  best  suited  to  the  conditions  in  Cincinnati  and  will 
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prove  influential  in  developing  and  guiding  the  future 
growth  of  the  city. 

Construction  is  in  progress  on  four  sections  of  the 
subway  portion  of  the  line;  two  more  sections  may  be 
placed  under  contract  this  year.  By  the  end  of  1923 
about  II  miles  of  the  system,  which  is  I62  miles  long, 
will  probably  be  ready  for  operation.  In  order  to  con- 
struct the  remaining  5'  miles  it  will  be  necessary  for 
the  people  to  vote  additional  money. 

Route  and  Mileage. — As  indicated  by  the  map,  Fig.  1, 
the  line  begins  at  Fountain  Square,  and  extends  north 
in  subway  in  Walnut  St.,  to  the  canal  and  thence  west 
in  subway  in  the  canal,  or  Central  Parkway  as  it  is  now 
called  to  Plum  St.  The  line  in  the  Parkway  is  shown 
by  Fig.  2.  On  this  section  and  centering  at  about 
Race  St.  a  combined  rapid-transit  and  interurban  ter- 
minal station.  Fig.  3,  will  be  located.  At  present  only 
the  center  portion  of  the  station,  to  be  used  as  a  com- 
bined interurban  and  rapid-transit  station,  will  be 
built.    If  the  station  in  the  future  becomes  inadequate. 


the  rapid-transit  tracks  will  be  put  on  the  outside  of 
the  present  structure,  which  will  then  be  used  exclu- 
sively as  an  interurban  station. 

From  Canal  and  Plum  Sts.  the  line  extends  north  in 
subway  to  Brighton.  From  Brighton  around  the  circle 
to  the  starting  point,  the  line  except  for  a  short  tunnel 
will  be  in  the  open,  either  of  standard-gage  surface 
construction  or  reinforced-concrete  elevated  railway. 
The  map  indicates  the  different  types  of  structures. 
The  total  length  of  the  loop  is  about  16.45  miles,  con- 
sisting of  2.45  miles  of  subway ;  9  miles  in  the  open, 
with  bridges  or  subways  at 
intersecting  streets;  0.2  miles 
of  tunnel;  3.4  miles  of  con- 
crete trestle,  and  1.4  miles  of 
concrete  elevated  structure. 

Topographical  and  Transit 
Conditions. —  The  original  lo- 
cation of  the  city,  and  now 
the  business  portion,  is  a 
small  plateau  lying  east  of  the 
mouth  of  Mill  Creek.  Above 
this  plateau  bluffs  rise  to  a 
height  of  300  ft.  or  more. 
Beyond  the  top  of  these  bluffs 
the  ground  is  very  broken 
and  undulating.  Owing  to 
this  rugged  topography,  the 
avenues  of  easy  entrance  to 
the  business  section  are  lim- 
ited in  number.  They  have 
been  preempted  by  the  city 
street  car  lines.  While  these 
lines  provide  sufficient  serv- 
ice for  some  of  the  territory 
within  the  loop,  they  are 
not  available  for  rapid-transit 
lines  to  the  suburbs.  Also 
since  the  main  business  dis- 
trict of  the  city  is  at  Fountain  Square,  almost  the 
extreme  end  of  the  city,  all  traffic  must  traverse  prac- 
tically the  entire  city  to  reach  this  district. 

The  whole  plan  of  rapid  transit  developed  from  an  I 
effort  to  pick  up  the  interurban  lines  in  the  suburbs  by  ] 
a  rapid-transit  terminal  system  which  would  send  the 
cars  rapidly  to  the  heart  of  the  business  section.  As 
this  problem  was  discussed  and  general  plans  made,  it 
became  evident  that  the  local  rapid-transit  problem 
could  not  be  solved  by  the  solution  of  the  interurban 
problem.  In  fact  the  local  rapid-transit  problem  be- 
came eventually  more  important  than  the  interurban 
problem.  In  the  last  few  years  nearly  all  the  inter- 
urban lines  entering  Cincinnati  have  become  bankrupt. 
Some  have  been  discontinued  and  sold  for  junk.  Other? 
are  in  receivers'  hands,  and  several  that  have  been  re- 
organized are  awaiting  the  completion  of  the  loop  to 
get  a  better  entrance  into  the  city.  One  of  the  reasons, 
in  fact  the  chief  reason,  that  the  interurban  lines  arc 
in  such  poor  condition  is  that  they  have  not  had  an 
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entrance  into  the  city  which  would  insure  rapid  transit 
within  the  city  limits.  When  the  rapid-transit  system 
is  completed  some  of  these  interurban  roads  may  be 
revived  and  reorganized. 

The  first  plan  worked  out  in  detail  provided  that  the 
interurbans  should  not  enter  the  city  but  would  merely 
touch  the  rapid-transit  system:  that  is,  the  interurban 
cars  would  draw  up  to  a  platform  at  one  of  the  station.^ 
and  transfer  passengers  directly  to  the  cars  running 
on  the  loop.  It  was  felt,  however,  that  for  some  time 
the  traflic  on  the  loop  would  not  be  so  great  as  to  neces- 
sitate cutting  off  the  interurban  lines  at  the  loop,  and 
the  plan  was  revised  so  that  the  interurban  cars  would 
come  to  the  heart  of  the  city  over  the  loop  until  such 
time  as  local  traffic  would  become  so  heavy  that  it  would 
be  necessary  to  restrict  the  loop  to  its  service. 

At  first  the  topographic  conditions  of  Cincinnati  and 
its  environs  seemed  to  present  a  problem  much  more 
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few,  there  are  few  sewer  and  water  pipes  to  be  re- 
placed (except  on  Walnut  St.  from  Canal  to  Pearl  St.), 
and  a  private  right-of-way  insuring  speedy  and  direct 
entrance  for  interurban  and  suburban  cars  is  easily  ob- 
tainable. Finally,  the  line  runs  through  the  heart  of 
the  business  district  and  should  have  the  effect  of 
spreading  this  district  from  the  southern  part  of  the 
city  where  it  is  now  very  congested.  This  is  especially 
true  on  Canal  St.,  where  the  combined  interurban  and 
loop  station  is  located;  this  street,  150  ft.  wide  and 
twelve  blocks  long,  is  to  be  made  into  a  wide  boulevard 
and  should  develop  rapidly. 

Line  and  Station  Structures. — The  rapid-transit  rail- 
way will  be  a  double-track  line  of  standard  gage  (4 
ft.  82  in.).  The  gage  of  the  Cincinnati  street  railways 
is  5  ft.  21  in.,  but  due  to  complication  produced  by  the 
use  of  two  gages  and  the  desirability  of  keeping  sur- 
face cars   (except  fast  suburban  and  interurban  cars) 
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FIG.  2.     CANAL  STREET  SECTION  OP  SUBWAY 
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FIG.  3.     RAPID-TR.\XSIT  .AND  INTERURBAN  TERMINAL  AT  R.A.CE  STREET 


ifficult  of  solution  than  would  have  been  the  case  in 
lore  level  cities  such  as  Co'umbus,  Indianapolis,  and 
hicago.  But  these  very  topographic  difficulties  have 
ffered  a  natural  plan  which  will  give  at  once  excellent 
iterurban  and  suburban  rapid-transit  facilities,  and 
his,  too,  at  a  comparatively  low  cost.  In  the  first  place 
18  Miami  &  Erie  Canal  right-of-way  already  acquired 
y  the  city  offers  a  direct  and  almost  level  entrance  to 
16  business  district  through  thickly  settled  portions 
f  the  old  city  and  the  newer  manufacturing  and  sub- 
rban  districts,  north  and  northwest ;  it  provides  an 
nmediate  north-and-south  route  for  traction  lines  fro  1 
18  north;  it  offers  an  invitation  for  direct  connection 
ith  the  traction  lines  from  the  west  at  Brighton.  In 
18  second  place,  ravines,  as  for  example  at  Torrence 
oad  and  Duck  Creek  Road,  in  which  houses  have  not 
een  built  furnish  what  are  in  effect  open  cuts  for 
igress  from  the  northeast.  Third,  there  is  a  stretch 
'  open  country  from  Norwood  to  St.  Bernard  through 
ond  Hill  which  has  been  almost  encircled  by  the  city's 
rowth  northward  and  which  will  develop  rapidly  with 
roper  transportation  facilities. 

To  summarize,  the  conditions  which  seemed,  upon 
iperficial  observation,  to  present  unusual  difficulties, 
I  reality  simplified  the  solution;  for  the  right-of-way 
'  be  acquired  is  cheap,  the  streets  to  be  crossed  are 


out  of  the  system  only  one  gage  is  to  be  used.  The 
maximum  grade,  except  in  one  instance  where  a  grade 
of  3.5  per  cent  is  required,  is  2  per  cent.  There  will 
be  no  grade  crossings;  power  will  be  transmitted  from 
a  third  rail,  and  the  cars  will  be  designed  to  maintain 
a  speed  of  45  min.  per  hr.  The  capacity  of  the  system 
at  a  1-min.  9-sec.  spacing  of  cars  and  with  four-car 
trains  is  110,000  people  per  hour.  All  the  latest  safety 
appliances  are  contemplated:  block  system,  ventilating 
openings,  emergency  exits,  separation  of  lighting  and 
power  ducts,  and  use  of  reinforced-concrete  construc- 
tion for  all  structures. 

As  indicated  by  Fig.  4,  the  subway  portion  of  the 
system  is  a  double-tube  structure  of  reinforced  con- 
crete. Single-track  tubes  are  used  to  get  the  piston 
action  of  the  cars  and  thus  secure  better  ventilation. 
The  tubes  are  13  ft.  wide  and  have  a  clearance  of  14 
ft.  9  in.  over  top  of  rail.  This  height  was  adopted  to 
admit  standard  freight  cars,  as  it  is  possible  that  move- 
ment of  freight  may  be  permitted  at  night  time. 

It  was  determined  to  use  reinforced-concrete  struc- 
ture. Fig.  5,  for  the  elevated  part  of  the  line.  Wher- 
ever the  elevated  lies  on  private  right-of-way,  a  trestle 
form  of  construction.  Fig.  6,  will  be  used  and  esneciallv 
on  the  hillside  along  Ea.stem  Ave.,  where  it  is  impos- 
sible to  build  on  the  surface  due  to  the  sliding  nature 


266 


E  X  G  I  N  E  E  R  I  X  G     X  E  W  S  -  R  E  C  0  R  D 


Vol.  87,  No.  7 


of  the  ground.  In  street.s,  the  same  longitudinal  beam 
con.struction  will  be  used  a.s  on  the  concrete  trestle, 
but  the  beams  will  be  supparted  by  cro.ss-girders  and 
the  girders  by  columns  placed  inside  the  curbs.  The 
surface-line  construction  will  be  standard  railroad 
construction  using  stone  ballast  and  creosoted  ties. 

At  all  stations,  except  the  station  on  Canal  St.,  the 
platforms  are  being  constructed  to  accommodate  four- 
car  trains,  each  car  being  70  ft.  long.  The  platforms 
will  be  at  the  height  of  the  car  floors.  The  stations 
will  be  equipped  with  all  modern  conveniences  and  the 
latest  methods  for  handling  passengers  will  be  used. 
The  station  at  Canal  St.  will  be  a  combined  interurban 
and  rapid-transit  station.  The  through  tracks  will  be 
on  the  outside,  while  a  third  track  from  each  end  of 
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FIGS.  5  AND  6.     CONCRETE  ELEVATED  RAILWAY  A.VD  HILLSIDE  TRESTLE 


the  station,  ending  at  the  waiting  room,  will  provide 
lay-over  tracks  for  interurban  cars.  At  each  end  of 
this  station  there  will  be  Y  tail-switching  arrange- 
ments for  the  interurban  cars. 


FIG.  4.     DOUBLE-TUBE  SUBW.A.T  DO"UTS[TOWN 


Construction  Methods.  —  Construc- 
tion presents  no  difficult  problem. 
The  structure  is  large  but  it  is  not 
comple.x,  and  the  subway  portion  is 
constructed  in  open  cut,  without  sheet- 
ing, in  sandy  loam  and  gravel  carry- 
ing almost  no  water.  Fig.  8  shows 
the  old  canal  bed  location,  Fig.  9 
shows  the  clean  dry  cut,  and  Fig.  7 
shows  the  subway  structure  being 
built  by  chuting  and  wheeling  from 
portable  mixers  on  the  bank.  The  floor 
is  concreted  first,  then  the  wall  and 
roof  forms  are  erected  and  the 
superstructure  concreted  in  sections. 
On  two  sections  steel  forms,  shifted 
by  travelers,  are  being  used,  and 
steel  forms  are  also  planned  for  the 
fourth  section.  On  the  other  contract, 
wood  forms  supported  by  staging  are  used.  Four 
sections  are  under  construction,  respectively  2,100  ft., 
2,450  ft.,  2,850  ft.,  and  2,260  ft.  long.  The  contract 
prices  are  ?524,000,  $498,540,   $556,905  and  $493,094. 


FIG.   7.      DOUBLE-TUBE  SUBWAY    U.VUEK   CONSTRUCTION 
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FIG.  8.     OLD  CANAL-BED  KIGHT-OF-\VAY 

In  the  four  sections  there  are  about  350,000  cu.yd. 
of  excavation  and  58,400  cu.yd.  of  concrete  with  3,000 
tons  of  reinforcing  steel.  The  contractor  for  Section 
1  is  D.  P.  Foley,  Cincinnati;  for  Sections  2  and  3, 
Hickey  Bros.,  Columbus;  and  for  Section  4,  Fred  R. 
Jones  Co.,  Chicago. 

Cost  and  Operation. — The  total  estimated  cost  of  the 
system  in  1915  was  $6,000,000  and  this  is  the  amount 
authorized  for  construction  by  vote  in  April,  1916.  Due 
to  intervention  of  the  war  and  the  higher  cost  of  con- 
struction, this  amount  will  not  be  sufficient  to  complete 
the  system  at  the  present  time  or  in  the  near  future, 
and  it  will  be  necessary  to  have  the  people  authorize 
in  additional  bond  issue  of  between  $4,000,000  and 
55,000,000.  Until  that  time  it  is  probable  that  a 
divergence  may  be  made  from  Beech  Ave.  to  Madison 
Road  in  Oakley.  The  portion  of  the  line  from  this 
loint  to  Canal  and  Walnut  Sts.  can  be  constructed  for 
;he  $6,000,000  authorized.  This  is  the  most  important 
oart  of  the  line  and  is  about  11  miles  of  the  total 
)f  16.45  miles.  It  runs  through  the  suburbs  of  Oakley, 
!*Jorwood,  Bond  Hill,  St.  Bernard  and  Cumminsville 
and  could  be  operated  profitably  before  the  entire 
system  is  completed. 

Several  years  ago,  the  franchise  of  the  local  trac- 
ion  company  was  revised  and  included  a  provision  for 
)perating  the  loop.     The  courts,  however,  declared  this 


franchise  to  be  illegal.  Due  to  the  unsettled  condition 
of  traction  matters  in  this  city,  the  Board  of  Rapid 
Transit  Commissioners  has  deemed  it  not  advisable  to 
take  up  the  matter  in  definite  form  at  present.  Of 
course,  the  ideal  method  of  operation  would  be  to  com- 
bine the  rapid-transit  system  with  the  local  street- 
railway  system.  By  throwing  as  much  traffic  to  the 
loop  as  possible,  the  street-railway  traffic  would  be 
relieved,  especially  on  long  hauls  to  the  suburbs,  which 
are  at  present  very  unprofitable.  By  throwing  most 
of  the  traffic  from  the  suburbs  into  the  loop  there 
would  be  a  saving  in  cost  of  operation  to  the  surface 
system  but  there  would  also  be  a  great  saving  of  time 
to  the  people  using  the  loop.  The  surface  system 
should  act  as  a  feeder  to  the  loop  wherever  possible, 
and  as  the  loop  encircles  the  entire  city  it  would  pro- 
vide contact  at  all  important  transfer  points,  so  that 
a  great  many  surface  lines  running  through  the  con- 
gested parts  of  the  city  could  be  cut  off  at  the  loop. 


Portable  Conveyor  Fitted  to  Central 
Mixing  Plant 

BELT  conveyors,  75  ft.  long,  constructed  by  adding 
36  ft.  of  standard  sections  to  each  of  two  39-ft. 
portable  belt  conveyors  are  operating  successfully  at 
the  central  mixing  plant  for  the  Mt.  Vernon  concrete 
road  near  Cedar  Rapids,  Iowa.  The  illustration  shows 
the  arrangement  of  the  conveyors.  They  deliver  into 
the  sand  and  gravel  bins  from  hoppers  in  the  ground. 
Each  hopper  has  a  capacity  of  6  cu.yd.,  and  is  charged 
directly  by  3-yd.  trucks  hauling  from  the  railway  and 
also  from  adjacent  stockpiles  accumulated  ahead  of  con- 


BIN  LOADERS  MADE  FROM  BELT  CONVEYORS 

struction.  A  wagon  loader  at  the  stockpile  loads  into 
a  truck  with  a  dump  body,  and  the  truck  takes  the 
material  to  the  hoppers.  The  4-bag  mixer  is  located 
under  the  bins  and  high  enough  to  dump  into  other 
trucks  which  haul  the  wet  batch  an  average  of  two 
miles  to  the  subgrade.  The  contractor  is  the  Henry  W. 
Horst  Co.,  Rock  Island,  111.  The  conveyors  and  loader 
were  furnished  by  the  Barber-Greene  Co.,  Aurora,  111. 


\'\i:    'I      01i:.V-ii  T  KXCAVATION  FOR  SUBW.VY 


Alum  in  Illinois 

Alum  used  at  22  of  the  water  purification  plants 
in  Illinois  during  1920  amounted  to  2,300  tons,  rang- 
ing from  5  tons  at  some  of  the  smaller  plants  to  about 
780  tons  at  the  largest  plant.  The  cost  ranged  from 
$24  to  $160  a  ton.  Analyses  made  at  some  of  the 
plants  show  A1,0,,  17  to  17.25  per  cent,  insoluble  matter 
0.1  to  0.2  per  cent,  Fe,  0.5  to  0.75  per  cent. 
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Features  of  San  Francisco  Bay 
Bridge  Report 

SINCE  presentation  of  the  report  made  by  J.  Vipond 
Davies  and  Ralph  Modjeski  to  the  general  bridge 
committee  of  San  Francisco,  Alameda  and  San  Mateo 
Counties,  a  joint  conference  committee,  composed  of 
representatives  of  various  bay  cities,  and  an  engineer- 
ing subcommittee  have  been  meeting  frequently  and 
giving  consideration  to  various  phases  of  the  project, 
including  the  exact  location  of  terminals  and  approaches, 
the  question  of  financing  the  $150,000  proliminary  sur- 
veys and  means  of  securing  sanction  from  the  War 
Department.  A  news  note  on  the  report  appeared  in 
Engin''eri7ig  News-Rernnl,  July  14,  1921,  p.  81.  The 
chief  features  are  presented  somewhat  more  in  detail  in 
the  following  abstract: 

Any  high  bridfre  between  Ycrba  Buena  Island  and  San 
Francisco  would  naturally  land  on  Telegragh  Hill.  It  would 
not  only  involve  very  long  and  costly  spans,  even  if  piers 
were  permitted  in  the  channel,  but  would  land  the  traffic 
in  a  section  of  the  city  already  quite  congested,  and  from 
which  a  proper  distribution  would  be  impracticable.  Any 
tunnel  on  this  location  would  have  to  be  constructed  at 
great  depth  in  an  unknown  rock  formation,  as  the  water 
depth  is  too  great  for  tunneling  under  air  pressure,  and 
the  length  would  consequently  be  so  great  as  to  involve 
an  extremely  difficult  problem  in  ventilation  for  vehicular 
traffic.  We  there  fore  consider  this  plan  as  impracticable. 
Any  continuous  tunnel  across  the  bay,  on  any  location,  while 
practicable  for  purely  electrically  operated  railroad  traffic, 
would  involve  most  serious  ventilation  problems  for  vehicu- 
lar traffic,  and  enormous  expense  if  constructed  for  all 
classes  of  traffic. 

The  location  recommended  as  suitable  and  feasible  for 
the  crossing  commences  at  any  convenient  point  between 
Mission  Rock  and  Potrero  Point  in  San  Francisco  and  ex- 
tends thence  due  east  to  the  line  between  the  counties  of 
San  Francisco  and  Alameda,  the  location  in  the  proposed 
naval  base  to(  be  whatever  would  be  satisfactory  to  the 
naval  authorities.  The  committee  believes  that  a  highway 
connection  with  San  F'rancisco  would  be  of  great  value  to 
the  naval  station. 

The  location  in  San  Francisco  was  so  selected  that  the 
through  traffic  will  not  add  to,  but  will  tend  to  relieve  the 
traffic  in  the  heavily  congested  streets  and  the  distribution 
of  rail  and  highway  traffic  can  advantageously  be  arranged. 
Under  no  condition  should  the  passengers  from  the  rapid 
transit  suburban  traffic  be  discharged  at  the  bridge  terminals 
proper,  but  they  should  be  carried  beyond  those  points  to  more 
central  distribution  centers  where  connection  could  be  made 
with  existing  systems  of  surface  railroads.  It  is  therefore 
recommended  that  the  project  be  not  considered  solely  a 
crossing  of  the  bay  alone  but  the  extension  of  the  rail- 
road tracks  either  by  subway  or  elevated  structure  to 
points  of  general  distribution  with  a  few  well-located  inter- 
mediate stations. 

The  air-line  distance  between  the  city  halls  of  San  Fran- 
cisco and  Oakland  is  approximately  8.1,3  miles  while  the 
driving  distance  between  these  two  points  via  the  location 
selected  for  the  bridge  is  approximately  9.38  miles,  so 
the  deviation  from  the  shortest  distance  is  comparatively 
small. 

Type  of  Structure 
The  width  and  capacity  of  the  structure  must  be  great 
to  provide  necessary  roadway  width,  and  consequently  any 
high-level  bridge  with  long  spans  would  involve  such  enor- 
mous expense  as  to  be  economically  prohibitive;  and  for  the 
same  reasons  and  on  account  of  ventilation  a  very  long 
tunnel  for  those  classes  of  traffic  is  also  impracticable.  As 
all  navigation  is  adjacent  to  the  west  shore  of  the  bay, 
the  location  of  the  open  channel  at  that  point  affords  every 
facility  for  the  passage  of  general  traffic.  The  tunnel  ap- 
proach to  this  submerged  or  open-channel  section  would  be 
such  as  to  afford  40  ft.  of  water  at  low  tide  on  the  pier- 


head line,  maintaining  this  depth  for  a  distance  of  1,500 
ft.;  rising  thence  to  a  water  depth  of  20  ft.  at  the  far  side 
of  a  2,500-ft.  open  channel  beyond  which  the  tunnels  rise 
above  the  level  of  the  water  and  cross  on  bridge  and  fill 
to  the  .Alameda  shore.  Under  this  plan  the  entire  deep- 
water  portion  of  the  bay  south  of  the  bridge  location  could 
be  used  without  interference  and  to  its  absolute  limit  of 
capacity  for  fleet  or  commercial  uses. 

Traffic 

Although  separate  in  political  entities,  the  population 
around  San  Francisco  Bay  is  unquestionably  one  in  its  in- 
terest. The  exact  distribution  of  its  population  is  immate- 
rial to  this  project.  The  important  aspect  is  that  there  is 
in  the  district  tributary  to  the  bridge  approximately  one 
million  persons.  The  present  vehicular  traffic  carried  on 
ferries,  amounting  to  about  725,000  vehicles  last  year, 
appears  to  be  no  criterion  as  to  what  may  be  anticipated  if 
a  suitable  bridge  is   provided. 

The  two  classes  of  transportation  to  be  provided  for  of 
the  most  \dtal  importance  to  the  population  on  both  sides 
of  the  bay  are  the  suburban  passenger  and  vehicular  traf- 
fic. The  present  total  passenger  ferriage  appears  to  be  in 
excess  of  40,000,000  per  annum  and  increasing.  If  the 
prosposed  structure  is  built,  however,  it  is  most  unlikely 
that  all  the  traffic  would  be  diverted  from  the  present 
route,  so  that  allowing  for  increase  in  the  growth  and 
the  better  service  rendered  and  for  the  diversion  of  the 
greater  proportion,  it  is  probable  that  not  over  50,000,000 
passengers  per  annum  would  use  the  new  route  for  many 
years  to  come. 

Allowing  an  operating  speed  of  10  miles  per  hour,  a 
single  20-ft.  roadway  in  both  directions  would  permit  pas- 
sage of  mixed  motor  vehicles  at  the  rate  of  1,260  per 
hour,  15,400  per  day,  or,  approximately  5,250,000  per  year. 
For  crossing  the  open  channel  in  tunnel  the  single  20-ft. 
roadway  for  vehicular  traffic  would  be  adequate  for  the 
business  offered  for  a  good  many  years,  particularly  as 
the  length  from  grade  point  to  grade  point  would  be  only 
approximately  Ih  miles.  The  bridge  trestle  and  fill  on  the 
remainder  of  the  crossing  should  be  made  in  the  first  in- 
stance the  full  width  of  40  ft.  and  when  the  point  of  actual 
design  of  the  structure  is  reached,  arrangements  should  be 
made  so'  as  to  permit,  in  the  future,  a  second  vehicular 
tunnel  being  built  under  the  waterway  gap.  This  is  ad- 
visable in  keeping  the  initial  cost  down  to  a  minimum.  The 
open  channel  or  tunnel  section  constitutes  the  greatest  ele- 
ment of  expense  in  the  project. 

Further  Details  Needed 

Pending  more  accurate  data  on  the  bay  bottom  it  cannot 
he  stated  definitely  whether  the  tunnel  section  should  be 
constructed  as  a  shield-driven  steel  tube  lined  with  rein- 
forced concrete,  or  as  a  box  type  of  structure  sunk  in 
sections  in  a  previously  excavated  trench.  Either  method 
of  construction  should  provide  for  two  railroad  tunnels  of 
size  large  enough  for  all  classes  of  railroad  equipment  and 
one  vehicle  tunnel  with  a  roadway  width  of  20  ft.  between 
curbs.  The  transverse  application  of  ventilation  should  be 
used;  that  is,  fresh  air  should  be  blown  in  at  roadway  level 
all  along  the  tunnel  section  and  foul  air  removed  through 
continuous  openings  at  the  roof,  or  the  reverse. 

The  further  investigations  necessary  will  require  triangu- 
I  at  ion  surveys  and  borings,  both  ashore  and  at  numerous 
points  across  the  bay,  after  which  it  would  be  possible  to 
prepare  specifications  and  working  plans  upon  which  bids 
could  be  called  for.  All  of  the  further  surveys,  borings 
and  studies  necessary  could  be  made  for  an  amount  prob- 
ably less  than  $150,000,  and  could  be  completed  in  a  period 
of  about  eight  months. 

Justification  forthk  Project 
A  study  of  traffic  figures  and  cost  estimates  leads  to  the 
conclusion  that  this  project  would  likely  not  yield  net  re- 
turns during  the  early  years  of  operation  fully  equal  to 
the  amount  of  the  fixed  charges  on  the  investment;  neverthe- 
less it  appears  reasonably  certain  that  after  those  early 
lean  years  the  communities  will  obtain  full  returns  either 
from  adequate  toll  charges  or  by  gencrid  advantage  accruing 
from  reduction  in  the  toll  charges.    There  can  be  little  doubt 
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that  the  completion  of  the  work  contemplated  will  tend  to 
closer  relations  and  interchange  and  consequently  to  the 
more  uniform  growth  and  development  of  the  metropolitan 
district  as  a  whole. 

The  total  cost  of  the  project  is  estimated  at  $40,000,000. 
The  fixed  charges  at  6  per  cent  would  be  $2,400,000;  main- 
tenance, depreciation,  etc.,  would  involve  an  aggregate 
annual  charge  of  $650,000.  The  net  earnings  necessary  to 
pay  full  interest  charges  on  bonded  capital  would  be  $3,050,- 
000  per  annum.  Gross  eirnings  in  the  first  year  after  com- 
pletion are  estimated  at  $1,592,500,  increasing  steadily  until, 
in  the  fifth  year,  the  earnings  would  be  $3,630,000  per  annum. 

The  recommendation  is  that  whether  the  project  is 
financed  by  private  enterprise  and  private  capital  or  not, 
it  should,  without  question,  be  ultimately  acquired,  owned 
and  controlled  by  the  people  of  the  bay  cities. 


Some  Paint  Definitions 

DEFINITIONS  of  some  basic  terms  used  in  connection 
with  paints  and  varnishes  reported  by  the  committee  on 
Preservative  Coatings  for  Structural  Materials  of  the 
American   Society  for  Testing  Materials  were  as  follows: 

Size. — In  the  painting  art  a  size  is  a  liquid  material,  the 
principal  vehicle  of  which  is  water,  and  one  which  contains 
as  a  necessary  ingredient  a  fairly  large  proportion  of  water 
soluble  binder  with  or  without  pigment.  A  size  is  used  to 
prepare  a  surface  for  further  treatment  and  is  not  regarded 
as  a  finishing  material. 

Varnish — A  liquid  coating  material,  containing  no  pig- 
ment, which  flows  out  to  a  smooth  coat  when  applied,  and 
dries  to  a  smooth  glossy,  relatively  hard,  permanent  solid 
when  e.xposed  to  the  air  in  thin  films. 

(Some  varnish,  while  possessing  the  other  characteristics, 
dries  without  the  usual  gloss.  Such  varnish  is  usually 
called  "fiat  varnish.") 

Enamel — A  special  form  of  paint  which,  when  spread  in 
a  thin  film,  flows  out  to  a  smooth  coat  and  dries  to  a 
smooth,  glossy,  relatively  hard,  permanent  solid  when  ex- 
posed to  the  air.  An  enamel  always  contains  pigment  and 
has  considerable  hiding  power  and  color.  Some  enamels 
dry  to  a  flat  or  eggshell  finish  instead  of  a  gloss  finish. 

Filler — A  special  kind  of  paint  designed  to  be  used  for 
filling  pores  or  other  small  breaks  in  the  continuity  of  a 
surface  preparatory  to  further  treatment.  When  applied 
and  exposed  to  the  air,  a  filler  should  dry  to  a  relatively 
hard,  permanent,  solid  capable  of  properly  supporting  sub- 
sequent coats. 

Toner — An  organic  pigment  which  does  not  contain  in- 
organic pigment  or  an   inorganic  carrying  base. 

Lake — A  special  type  of  pigment  consisting  essentially 
of  an  organic  soluble  coloring  matter  combined  more  or 
less  definitely  with  an  inorganic  base  or  carrier,  both 
together  forming  an  insoluble  pigment  characterized  gen- 
erally by  a  bright  color  and  a  more  or  less  pronounced 
translucency  when  made  into  an  oil  paint. 

(A  more  specific  definition  requires  more  extended  de- 
scription of  the  two  and  perhaps  three  types  of  pigment 
now  generally  classified  as  lakes.  It  would  include  (o)  the 
older  original  type  composed  of  hydrate  of  alumina  dyed 
with  a  solution  of  the  natural  organic  color,  and  (6)  the 
more  modern  and  far  more  extensive  type  made  by  pre- 
cipitating from  solution  various  coal  tar  colors  by  means 
of  a  metallic  salt,  tannin,  or  other  suitable  reagent,  upon 
a  base  or  carrier  either  previously  prepared  or  coinci- 
dentally  formed.  A  number  of  lakes,  combining  both  types 
in  var>'ing  degree,  might  be  regarded  as  a  third  class.) 

Drying  Oil — One  which  possesses  to  a  marked  degree  the 
property  of  readily  taking  up  oxygen  from  the  air  and 
changing  to  a  relatively  hard,  tough,  elastic  substance  when 
exposed  to  the  air  in  thin  films. 

Semi-Dryiny  Oil — A  semi-drying  oil  possesses  the  char- 
acteristics of  a  drying  oil  but  to  a  lesser  degree.  There 
is  no  definite  line  of  demarcation  between  drying  and  semi- 
drying  oils. 

Non-Drying  Oils — A  non-drying  oil  does  not  of  itself 
possess  to  a  perceptible  degree  the  power  to  take  up 
oxygen  from  the  air  and  lose  its  liquid  characteristics. 


Powder -Post  Damage  to  Timber 
and  Wood  Products 

Burrowing  Grubs  Reduce  Wood  to  Powder — 
Remedy  and  Prevention — Structural  Tim- 
ber and  Manufactures  Attacked 

By  A.  D.  Hopkins  and  T.  E.  Snyder 

Bureau  ot  Entomology,   U.   S.   Department  of  .\sriculture 

EXTENSIVE  injury  to  seasoned  hardwood  material 
of  all  kinds,  finished  and  unfinished,  is  caused  by 
grubs  which  are  the  larvae  or  young  of  small  beetles 
known  as  powder-post  beetles.  These  grubs,  yellowish- 
white  in  color  and  from  J  to  l-in.  long,  burrow  through 
the  wood  in  all  directions  and  convert  it  into  powder, 
finally  boring  to  the  surface  for  the  escape  of  the 
beetles.  Damage  of  this  kind  is  distributed  widely 
throughout  the  world,  many  species  of  these  beetles 
being  carried  from  one  country  to  another  in  the  com- 
mercial products  which  they  infect.  To  prevent  infec- 
tion of  this  kind  and  to  check  further  damage  in  in- 
fected timber  are  two  important  points  in  the  economics 
of  the  timber  industry. 

This  powder  posting  damage  to  lumber  is  fairly  well 
known   in  the  lumber  industry  and  we  have  received 
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during  this  fiscal  year  over  40  requests  for  informa- 
tion on  prevention  and  remedy  of  this  damage  to  both 
crude  and  manufactured  seasoned  wood  products,  in- 
cluding woodwork  of  buildings.  Some  of  these  cases 
were  important,  the  injury  being  done  to  stored  ma- 
terial of  the  army  and  navy  and  the  Aircraft  Board. 
It  is  not  generally  realized,  however,  that  much  of  the 
damage  can  be  prevented  by  the  adoption  of  a  system 
of  inspection,  classification  and  prompt  utilization,  such 
as  is  noted  later  in  regard  to  methods  of  control. 

Infested  wood  may  be  detected  by  the  fine  powder 
found  on  or  beneath  piled  products  of  seasoned  hard- 
wood. During  the  first  year  of  attack  the  powder  comes 
from  exceedingly  minute  holes,  but  after  the  second 
year  the  small  holes  from  which  the  beetles  have 
emerged  are  more  or  less  conspicuous  (See  Fig.  1). 
When  the  wood  is  cut  or  split  the  interior  may  be  found 
converted  into  a  mass  of  closely  packed  powdery  ma- 
terial which  has  been  held  together  by  an  outer  thin 
shell  and  intervening  fibers  of  sound  wood.  The  grubs 
burrow  in  all  directions  and  pack  their  burrows  with 
the  pulverized  wood.  The  white  ash  board  shown  in 
Fig.  2  is  from  a  closely  piled  stack  of  shipbuilding 
lumber  through  which  the  larvae  had  burrowed. 

Seasoned  heartwood  and  sapwood  of  both  hardwood 
and  softwood  trees  are  attached  by  different  kinds  of 
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these  beetles,  but  by  far  the  larger  proportion  of  this 
kind  of  trouble  is  caused  to  the  seasoned  sapwood  of 
hardwood  by  species  of  the  genus  Lyctus.  Second 
growth  sapwood  of  the  best  quality  which  has  seasoned 
for  a  year  or  more  and  has  been  stored  in  one  place 
for  two  years  or  more  is  specially  liable  to  attack,  the 
loss  amounting  sometimes  to  from  10  to  20  per  cent 
of  stored  material  which  has  been  neglected.  Seasoned 
wood  is  attacked  because  the  chemical  changes  in  the 
process  of  seasoning  render  the  nutritive  substances, 
such  as  sugar  and  starch,  especially  suitable  as  food 
for  the  grubs.  Wood  seasoned  for  less  than  eight  to 
ten  months  will  not  be  attacked.  With  beetles  of  the 
genus    Lyctus,   the   burrowing   is  confined   to  the   sap- 
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FIG.    2.      POWDER-POSTED    WHITE    .\SH    SHOWING    BUR- 
ROWS OF  LAEVAE  AND  EXIT  HOLES  OF  BEETLES 

wood,   except  that  the  heartwood   is  sometimes  pene- 
trated when  the  mature  beetles  are  emerging. 

Structural  timbers,  car  and  shipbuilding  lumber, 
veneer  and  plywood  for  airplanes,  farming  machinery 
and  wheel  stock,  tool  handles.fur.niture,  flooring,  interior 
finish  and  ornamental  woodwork  are  among  the  articles 
affected.  Hickorj',  ash  and  oak  are  the  most  liable  to 
injury,  but  other  woods  attacked  include  osage  orange, 
black  walnut,  butternut,  maple,  elm,  locust,  poplar, 
sycamore,  eucalyptus  and  bamboo.  On  the  other  hand, 
che.'^tnut  and  dog^vood  appear  to  be  immune.  As  the 
wood  is  not  attacked  until  after  it  has  seasoned  for  a 
year  or  more  the  loss  due  to  the  "powder  post"  injuiy 
does  not  affect  the  producer  but  falls  upon  the  dealer, 
manufacturer  and  consumer.  Quartered-oak  flooring  is 
frequently  infested  and  there  may  be  controversy  be- 
tween the  manufacturer  and  the  builder  as  to  whether 
the  wood  was  infested  before  or  after  being  laid. 

Habit.'s  of  Powder-Pout  Beetles. — The  Lyctus  beetles 
are  small,  slender,  somewhat  flat  and  from  bro\vnish  to 
nearly  black  in  color.  Upon  emerging  from  the  wood 
they  fly  or  crawl  about  in  search  of  suitable  material 
in  which  to  deposit  their  eggs,  the  eggs  being  deposited 
by  the  female  soon  after  its  emergence  from  the  wood. 
Each  female  deposits  many  eggs  from  which  the  larvae 
or  white  worms  are  hatched,  and  the  burrowing  of  these 
numerous  worms  in  quest  of  food  results  in  the  com- 
plete destruction  of  the  interior  wood  fiber.  After  the 
continual  attacks  from  successive  generations  nothing 
will  be  left  but  a  thin  outer  shell. 

Infestation  of  wood  stored  in  cold  places  may  escape 
notice,  since  at  low  temperatures  the  lar^'a;  are  dormant, 
but  they  become  active  when  the  wood  is  removed  to 
the  dry  kiln  or  other  warm  place.     At  Washington,  D. 


C,  the  beetles  are  active  or  flying  from  about  March 
1  to  July  31,  but  the  period  varies  with  the  species  of 
insect,  the  temperature  of  the  storerooms  and  the 
geographical  location. 

Methods  of  Control 

Prevention  of  the  injury  and  loss  caused  by  these 
insects  includes  the  destruction  of  the  insects  in  infected 
timber  and  the  prevention  of  attack  in  clean  timber. 

Reclaiming  Infested  Wood.—K\\  infested  material, 
including  sap  edges  of  lumber,  and  all  refuse  sapwood 
in  which  the  insects  might  breed,  should  be  sorted  out 
and  disposed  of  by  burning  or  otherwise.  Material 
showing  the  slightest  evidence  of  powder-post  damage 
should  be  destroyed,  except  possibly  such  articles  as  may 
be  tested  for  the  required  strength  and  found  to  be  of 
sufficient  value  for  use  after  treatment.  In  partially 
damaged  material,  such  as  the  sap  edges  of  lumber  and 
parts  too  valuable  to  be  destroyed,  the  infested  parts 
should  be  cut  away  and  burned. 

This  work  should  be  done  between  October  and  March 
in  storehouses  and  before  April  in  the  open  air.  If 
it  is  done  thoroughly  and  supplemented  by  annual  in- 
spection, it  will  eliminate  the  trouble,  unless  there  is 
a  continued  introduction  in  lumber  and  material  re- 
ceived. To  avoid  such  new  infection  all  material  should 
be  carefully  inspected  before  shipment,  or  at  least 
before  it  is  placed  in  the  yards  or  storehouses. 

For  the  more  valuable  stock,  or  where  it  is  not  prac- 
ticable to  remove  the  infested  parts,  the  wood  should 
be  treated  for  the  destruction  of  the  insects  between 
October  and  March.  The  objection  to  treatment  is  that 
wood  once  infested  may  be  so  damaged  as  to  be 
unsafe  for  use.  Pure  kerosene  oil  may  be  applied 
liberally  with  a  brush  or  saturated  rag,  or  the  wood 
may  be  immersed  in  kerosene.  The  only  objection  is 
the  fire  risk,  but  as  kerosene  soon  evaporates  the  treated 
material  is  not  long  near  the  danger  point.  Kerosene 
does  not  affect  the  application  of  shellac  or  varnish, 
but  makes  it  more  difficult  to  stain  treated  sapwood  to 
match  the  rest.  Hot  mixtures  of  creosote  and  kerosene 
oil  3  to  1  (or  1  to  3  for  deeper  penetration)  and  1  to 
3  creosote  and  naphtha  have  been  used  successfully, 
applied  by  immersion  or  brushing. 

Thorough  steaming  of  the  infested  wood  in  the  dry 
kiln  is  effective,  the  seasoned  wood  being  heated  to 
temperatures  up  to  200  deg.  F.  for  a  short  period  after 
the  usual  kiln  drj'ing  operation.  As  steaming  under 
pressure  weakens  and  discolors  the  wood,  it  should 
not  be  applied  where  fine  finish  or  great  strength  are 
required.  Fumigation  of  infested  wood  with  sulphur 
fumes  in  tightly  closed  drying  rooms  at  the  time  of 
the  emergence  of  the  beetles  is  recommended  only  for 
killing  the  beetles  and  preventing  egg  laying. 

In  the  case  of  powder-post  damage  to  the  woodwork 
of  buildings,  a  prompt  examination  should  be  made. 
When  it  has  been  determined  where  the  insects  are 
burrowing,  the  wood  may  be  drenched  with  kerosene 
oil,  using  a  saturated  rag,  care  being  taken  that  the 
work  is  not  done  near  a  fire.  Several  applications  of 
oil  may  be  necessary  and  careful  watch  should  be  made 
after  the  treatment  to  determine  whether  it  has  been 
successful.  If  the  borers  are  too  deep  or  if  the  wood 
is  structurally  weakened  or  rendered  unsightly,  it  should 
be  replaced  with  heartwood  or  softwood. 

A  system  of  inspection,  classification  and  prompt 
utilization   of  timber   is   really   more    important   than 
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FIG.  3.     EGG  OF  LTCTUS  BEETLE  IN  PORE  OF  WOOD 
(HIGHLY  MAGNIFIED) 

chemical  treatment  alone,  since  by  proper  methods  of, 
management  it  enables  large  manufacturers  and  lumber 
companies  to  keep  their  yards  free  from  this  pest.  The 
instructions  given  in  the  pamphlet  on  these  insects, 
issued  by  the  U.  S.  Department  of  Agriculture,  are  as 
follows : 

Inspect  material  in  yards  and  storehouses  annually,  pref- 
erably in  November  and  February,  and  sort  out  and  burn 
material  showing  evidence  of  powder  post.  Burn  all  refuse 
and  useless  sapwood  material. 

Classify  seasoned  hardwood  stock  into:  (A)  hickory,  ash, 
oak,  etc.;  (B)  heartwood,  pure  sap'wood,  and  part  sapwood; 
and  (C)  according  to  the  number  of  years  seasoned. 

Utilize  or  sell  oldest  stock  first.  Inspect  all  new  stock  to 
prevent  introduction  of  powder-posted  material.  Use  only 
heartwood  piling  sticks  in  lumber  piles. 

To  prevent  attack  treat  the  more  valuable  material,  be- 
tween October  and  March,  with  boiled  linseed  oil.  Varnish 
or  paraffin  the  sapwood  portions  of  backs  and  interior  sur- 
faces of  cabinet  work,  inside  finish,  and  furniture. 

Preventive  Measures — Stock  which  has  been  seasoned 
longer  than  eight  months  and  is  to  be  held  in  storage, 
may  be  rendered  immune  by  applying  two  coats  of  hot 
boiled  linseed  oil,  or  immersing  it  in  hot  oil.  This 
treatment  should  be  given  between  October  and  March. 
The  boiled  oil  will  dry  more  rapidly  than  raw  linseed 
oil,  especially  if  kerosene  is  added  to  the  hot  oil. 
Linseed  oil  has  an  advantage  in  that  it  can  be  applied 
profitably  to  unseasoned  timber,  since  it  will  prevent 
checking  in  seasoning.  It  stains  the  wood  slightly 
yellow.  Creosote  can  be  used  effectively  when  the 
brown  stain  will  not  be  detrimental.  The  hot  creosote 
should  be  applied  by  dipping  or  brushing.  For  finished 
products,  any  substance  which  closes  the  pores  of  the 
wood  may  be  applied,  such  as  varnish  or  paraffin  wax, 
to  prevent  the  beetles  from  depositing  the  eggs  in 
these   pores. 

The  US3  of  chemicals  for  the  prevention  of  the  dam- 
age is  based  on  the  recent  discovery  that  the  eggs 
are  hidden  within  the  pores  of  the  wood.  Fig.  3  is  a 
highly  magnified  view  of  the  egg  in  a  pore  of  wood  on 
radial  section  of  ash  stock  for  ladder  rungs.  Although 
the  insects  and  their  damage  to  lumber  have  been 
known  for  many  years  it  is  only  recently  that  the 
peculiar  egg  of  Lyctus  was  discovered. 


Transport  Minister's  Power  Under  Roads  Act 

Though  this  regulation  has  not  yet  been  enforced, 
under  the  Roads  Act  of  1920,  the  British  Minister  of 
Transport  is  empowered  to  prohibit  the  use  of  any 
specific  type  of  vehicle  on  any  particular  highway  if 
that  class  of  vehicle  cannot  be  driven  on  that  highway 
without  endangering  the  public  or  the  occupants  of  the 
vehicle,  or  if  the  highway  is  considered  unsuitable  for 
such  a  type.  It  is  considered  unlikely  that  this  power 
will  be  invoked  in  London  or  any  other  large  cities 


Small  Concrete  Roof-Slab  Failure 
in  Seashore  Hotel 

"Reinforcing  Wires  at  Break  Weakened  by  Corrosion 

by  Intrusion  of  Moisture  Through 

Bottom  of  Slab 

By  Lewis  R.  Ferguson 

of  Wifx.    IloUister   &    Ferguson,    Engim-ers.    Philadelphia 

FAILURE  of  a  small  section  of  reinforced-concrete 
i-oof  over  the  kitchen  annex  of  the  Marlborough- 
Blenheim  Hotel  at  Atlantic  City,  N.  J.,  on  Aug.  9,  is 
of  exceptional  interest  because  corrosion  of  the  rein- 
forcing mesh  appears  to  be  responsible.  This  concrete 
hotel,  built  about  15  years  ago,  was  one  of  the  first, 
if  not  the  first,  structure  of  its  kind  erected  along  the 
sea  coast.  Exhaustive  investigations  made  by  R.  J. 
Wig  and  the  writer  a  few  years  ago  to  detennine  the 
effect  of  sea  water  upon  concrete,  subsequently  de- 
scribed in  a  series  of  articles  in  Engineering  Neivs-Rec- 
ord,  led  to  the  conclusion  that  steel  embedded  in  good 
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LOCATION    OF    COLLAPSE.    HOTEL    KITCHEN    ANNEX 

concrete,  even  to  a  considerable  depth,  is  subject  to  cor- 
rosion above  the  water  line  when  subjected  to  moist 
sea  air.  It  was  found  that  the  rapidity  of  corrosion, 
with  resulting  cracking  of  the  concrete  member,  was 
apparently  governed  by  a  number  of  conditions,  but 
that  the  seriousness  of  the  situation  should  be  recog- 
nized by  engineers  who  are  entrusted  with  the  design 
of  concrete  structures  near  our  sea  coasts.  While  the 
condition  of  many  reinforced  wharves,  piers  and 
bridges  was  described  in  support  of  the  theory  ad- 
vanced, as  far  as  the  authors  could  learn  no  enclosed 
reinfoiTed-concrete  building  exhibited  signs  of  corrod- 
ing reinforcing  in  its  interior  members.  It  is  for  this 
reason  the  failure  of  the  reinforced  roof  slab  of  the 
Marlborough-Blenheim  is  worthy  of  unusual  study. 

The  roof,  a  section  of  which  collapsed  suddenly,  with- 
out any  warning,  shortly  after  1  p.m.  on  August  9, 
covered  a  two-story  annex  used  as  a  kitchen,  panti-j'  and 
storeroom.  Both  floors  of  this  annex  are  of  concrete, 
the  first  resting  directly  on  the  sand  and  the  .second 
being  a  reinforced  slab  in  which  hollow  terracotta  tile 
were  embedded;  the  roof  is  also  of  concrete.  A  .sketch 
herewith  indicates  the  extent  of  the  collapse. 


272 


ENGINEERING     NEWS-RECORD 


Vol.  87,  No.  7 


The  collapsed  section  of  slab  was  supported  on  one 
side  by  a  concrete  beam  and  on  the  other  side  by  a 
9-in.  brick  wall,  about  15  ft.  apart  in  the  clear,  while 
the  ends  were  supported  upon  brick  walls  resting  upon 
concrete  beams,  about  33  ft.  apart.  The  slab,  8  in. 
thick,  was  of  cinder  concrete  of  good  quality,  and  the 
upper  surface  was  covered  with  a  bituminous  coating 
for  waterproofing  purposes.  Over  a  part  of  the  col- 
lapsed section  a  granolithic  wallavay  had  been  laid. 
The  reinforcing  consisted  of  galvanized  wire  mesh  of 
about  0.105  in.  diameter,  whose  wires  were  spaced  5  in. 
apart  one  way,  and  4  in.  apart  the  other;  the  wires  of 
4  in.  spacing  apparently  spanned  the  short  way  of  the 
slab.  These  wires  were  embedded  variable  depths  in 
the  concrete;  in  some  cases  the  covering  was  over  1  in. 
thick,  but  in  other  places  the  wires  were  less  than  1  in. 
from  the  bottom  of  the  slab.  There  was  no  other  rein- 
forcement. 

Evidently  the  slab  collapsed  through  the  formation 
of  a  longitudinal  crack  near  the  center,  for  a  section 
about  one-half  as  wide  as  the  slab  seems  to  have  swung 
down  toward  the  inside  of  the  building;  it  broke  away 
and  came  to  rest  in  an  inclined  position  against  the 
cast-iron  column  marked  "A"  in  the  sketch.  The  wire 
reinforcing  strands  protruding  from  the  lower  edge  of 
this  section  resting  on  the  floor,  are  near  the  surface 
and  many  of  them  are  badly  corroded ;  they  have  the 
appearance  of  having  failed  from  diminution  of  cross- 
section.  Other  reinforcing  wires,  near  those  found  cor- 
roded, e.xhibited  all  the  signs  of  normal  failure  under 
tension.  They  are  slightly  necked  down  and  the  frac- 
ture is  cupped.  Evidently  they  were  subjected  to  ex- 
cessive  tension. 

^Vhen  the  slab  collapsed  the  outside  brick  wall  was 
pushed  out  and  fell,  together  with  a  considerable  por- 
tion of  the  roof,  into  the  court  below;  there  was  no 
evidence  that  the  wall  was  responsible  for  the  failure. 

The  surprising  thing  about  this  roof  is  that  it  stood 
for  15  years  without  any  evidence  of  weakness.  From 
dead  load  alone  the  reinforcing  wires  were  subjected  to 
a  stress  which,  according  to  our  present  knowledge,  was 
beyond  the  limit  of  safety  (figured  on  15  ft.  simple 
span,  with  dead  load  taken  at  only  60  lb.  per  sq.ft.,  the 
unit-stress  would  appear  to  exceed  100,000  lb.  per 
sq.in. !).  Since  this  building  was  erected  we  have 
learned  much  about  reinforced  concrete.  An  examina- 
tion of  the  edge  of  the  slab  where  apparently  the  first 
break  occurred  shows  that  the  rusting  of  the  reinforc- 
ing at  this  point  was  caused  by  the  intrusion  of  mois- 
ture through  the  under  side  of  the  slab.  When  this 
corrosion  decreased  the  strength  of  the  wires  to  a  suffi- 
cient extent  they  broke;  adjacent  wires  were  called 
upon  to  bear  an  additional  load  they  were  unable  to 
sustain,  they  failed,  and  the  section  collapsed. 

Failure  was  caused  primarily  by  the  corrosion  of  the 
reinforcing  of  the  slab.  The  collapse  was  hastened  by 
the  lack  of  adequate  reinforcing  and  the  nearness  of  the 
metal  to  the  surface  of  the  slab. 

We  are  still  in  the  dark  as  to  the  condition  of  well 
reinforced  enclosed  concrete  buildings  along  our  sea 
coasts,  for  this  concrete  slab  that  failed  certainly  can- 
not be  considered  typical.  Some  incidental  but  very 
interesting  evidence  of  a  reassuring  nature  was  noted 
in  connection  with  this  failure.  When  the  roof  fell  the 
reinforced-concrete  floor  of  the  second  story  was  called 
upon    to    sustain   a   severe    impact,    proBably    causing 


stresses  of  much  greater  intensity  than  it  was  designed 
to  bear.  The  fact  that  only  two  comparatively  small 
holes  were  punched  in  this  floor  and  that  the  remainder 
apparently  suff'ered  no  injury  indicates  that  if  corrosion 
of  the  reinforcing  is  occurring,  it  is  progressing  at  a 
very  slow  rate. 

Sewage  Disposal  Studies  at  Flint,  Mich. 

By  J.  R.  Pollock 

Sanitary  Engineer.   City   Engineers'   Department.  Flint.  Mich. 

A  RECENT  study  of  the  sewage  disposal  require- 
ments of  Flint,  Mich.,  showed  conditions  typical 
of  many  other  Middle  West  communities  that  have 
become  intensely  industrial  in  a  short  time.  A  year 
ago  a  study  of  the  sewerage  system  and  of  the  Flint 
River  to  find  the  proper  form  of  disposal  was  under- 
taken by  the  writer. 

During  the  last  20  years  Flint  increased  in  population 
from  13,103  to  91,599.     Formerly  a  carriage  factory 
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city,  its  chief  industry  now  is  the  manufacture  of  auto- 
mobiles, the  output  being  1,000  cars  daily.  As  the 
demand  for  water  from  the  Flint  River  as  a  water  sup- 
ply increases  the  volume  to  assist  in  carrj'ing  off  wastes 
becomes  less.  The  records  for  1920  show  a  minimum 
dry-weather  fiow  of  55  sec.-ft.  and  earlier  records  give 
a  flood  flow  of  6,000  sec.-ft.  The  nui.«!ance  caused 
by  the  city's  sewage  at  Flushing,  a  village  of  1,000 
located  10  miles  below  the  city,  is  accentuated  by  a 
power  dam  in  the  village.  It  is  no  uncommon  occur- 
rance  for  an  acre  of  floating  sludge  or  scum  to  accu- 
mulate In  front  of  the  dam  in  24  hours. 

Studies  of  the  effects  of  the  sewage  on  the  river  for 
36  miles  below  Flint  since  July.  1920,  by  sampling  and 
observation  trips  at  8-day  intervals,  indicate  that  there 
is  little  oxygen  in  the  river  between  Flint  and  Flush- 
ing, but  five  miles  and  farther  below  a  high  oxygen 
content  was  always  obtained,  due  largely  to  algae. 


August  18,  1921. 


ENGINEERING     NEWS-RECORD 


2rc 


One  feature  learned  in  the  study  of  representative 
districts,  but  for  which  no  practical  remedy  has  been 
found,  is  that  the  roof  connections  to  the  sanitary 
sewers  may  more  than  triple  the  volume  of  flow  to 
be  provided  for.  The  West  Side  intercepter  drains  2,200 
acres  and  has  a  tributary  population  of  35,000  people. 
What  proportion  of  rain  leaders 
areconnected  was  not  ascertained. 

Experimental  work  on  indus- 
trial wastes  carried  on  for  two 
months  has  indicated  a  way  to 
treat  the  gas  plant  wastes.  Oil 
from  the  various  factories  com- 
pletely covers  the  river  for  days 
at  a  time.  Its  recovery  is  a  log- 
ical procedure  but  what  to  do 
with  the  waste  from  one  of  the 
motor  factories  which  imparts  an 
orange  color  to  the  river  for  a  mile  downstream  is  a 
problem.  The  general  plan  is  to  demonstrate  if  possible 
to  each  industry  some  solution  of  its  own  waste  problem. 

Eventually  the  flow  from  18  sanitary  sewers  dis- 
charging into  the  river  will  be  collected  by  an  inter- 
cepter and  carried  to  a  disposal  plant  which  will  prob- 
ably be  located  four  miles  below  the  center  of  the  city. 
In  the  program  for  intercepters  and  sewage-works 
recently  submitted  to  E.  C.  Shoecraft,  city  engineer, 
it  is  proposed  to  install  a  sewage  testing  station  in 
1922,  but  it  is  not  likely  that  sewage-works  can  be 
put  into  operation  before  1925. 


or  horses  and  has  an  iron  strap  on  top  with  a  J-in.  bar 
as  the  track  for  a  trolley  which  carries  a  long  lever 
set  slightly  diagonal  to  the  track  and  beam.  To  the 
short  end  of  the  lever  is  attached  a  rail  tong.  When  the 
splices  are  unbolted  and  the  rail  is  free  it  is  raised  by 
two    of   the    gantries,    shifted    outside    the    track    and 


FIG.  2.     GANTRY  FOR  REMOVING  AND  PLACING  R.A.ILS 


lowered  upon  the  roadbed.  A  new  rail  is  then  picked  up 
by  the  pair  of  tongs,  shifted  into  position  and  lowered 
upon  the  chairs  or  ties.  The  device  complete  weighs 
about  220  lb.,  so  that  it  is  easily  placed  on  or  removed 
from  the  track.  Six  or  eight  men  with  two  gantries  can 
handle  heavy  rails  readily. 


English  Devices  for  Rail  Renewals 

LABOR  SAVING  appliances  are  being  given  much 
^  more  attention  than  formerly  by  English  railway 
engineers,  owing  to  the  increasing  cost  of  labor,  and 
two  such  appliances  used  in  renewing  rails  on  the  London 
Northwestern  Ry.  have  been  described  in  the  Railway 
Gazette,  London,  from  which  the  following  particulars 
are  taken.  Both  of  these  devices  were  invented  by  men 
in  the  maintenance-of-way  department. 

Rail  Distribution — For  stringing  rails  along  the  road- 
bed, ready  for  removal,  a  pair  of  trolleys  are  used.   Each 


550-Ft,  Concrete  Warehouse  Without  Joints 

A  SEVEN-STORY  concrete  building,  550  ft,  long  and 
100  ft.  wide,  has  been  completed  in  Los  Angeles 
as  the  third  unit  in  the  Los  Angeles  Union  Terminal. 
The  other  two  buildings  are  of  the  same  general  plan 
and  are  600  ft.  in  length.  Differing  from  the  other 
units  in  a  few  particulars,  the  recently  completed  struc- 
ture has  no  expansion  joints.  This  feature  very  con- 
siderably reduces  the  number  of  columns  because  where 
expansion  joints  were  put  in  at  200-ft.  intervals  in  the 
other  structures  twin  columns  were  required,  a  set  on 
each  side  of  the  joints  on  each  floor.  Observations  will 
be  made  to  see  what  difference  there  is  in  the  action 
of  the  buildings  with  and  without  expansion  joints. 
Graduated  brass  gages  have  been  set  at  the  top  of 
the  four  corners  of  each  building  in  prolongation  of 
the  side  walls  and  these  will  be  read  with  a  transit 
from  time  to  time  to  note  any 
change  in  position.  Measure- 
ment of  the  movement  of 
a>       "  '  adjoining  sections  at  the  expan- 

sion  joints  will  also  be  made. 
The  design  and  construction  of  the  building  was  in 
charge  of  J.  H.  Dockweiller,  consulting  engineer,  at 
whose  instance  the  expansion  joints  were  eliminated 
from  the  design  of  the  new  unit. 
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FIG.    1.     TROLLEY  FOR  DISTRIBrTIXG   RAILS 

trolley  has  grooved  wheels  to  ride  on  the  track  rail,  a 
cross  arm  carrying  rail  tongs  and  a  long  lever  on  which 
one  or  two  men  bear  to  balance  the  weight  of  the  rail 
in  the  tongs,  as  in  Fig.  1.  From  four  to  eight  men  with 
the  two  trolleys  can  handle  rails  up  to  60  ft.  long.  Each 
trolley  complete  weighs  only  about  115  lb.  and  its  levers 
are  easily  disconnected.  Two  men  with  one  trolley  can 
shift  heavy  tools  such  as  rail  benders  or  jacks. 

Rail  Layin(j — For  lifting  out  the  old  rail  and  placing 
the  new  one,  there  is  the  light  portable  gantry  shown  in 
Fig.  2.    A  timber  beam  8  x  2i  in.  is  carried  in  A-frames 


Large  Testing  Machine  Calibrated 

A  comparison  calibration  of  the  2,000,000-lb.  chain 
testing  machine  of  the  Boston  Navy  Yard  was  carried 
out  by  the  Bureau  of  Standards  recently,  using  a  5i-in. 
nickel  steel  calibration  bar.  The  deformation  of  this 
bar  was  measured  by  a  special  extensometer  in  the 
large  Emery  machine  at  the  bureau,  measurements 
being  made  for  10,000-lb.  increments  of  load.  The  bar 
and  extensometer  were  then  taken  to  the  chain  testing 
machine  at  Boston  and  six  loadings  to  1,000,000  lb. 
were  made  on  a  similar  schedule.  Comparison  of  the 
results  showed  that  the  chain  testing  machine  was  read- 
ing about  3.4  per  cent  higher  than  the  large  Emery 
machine. 
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Illinois  Begins  Traffic  Endurance  Test 

Two-Mile  Road  With  63  Different  Kinds  of  Pavement  Will  Be  Tested  to  Destruction  by 
Progressively  Increasing  Truck  Loads 

By  Clifford  Older 

Chief   Highway   Engineer,   Springfti  Id,   111. 


IN  1919  heavy  truck  traffic  caused  the  partial  destruc- 
tion of  a  well-built  concrete  road  in  Cook  County, 
Illinois.  Inasmuch  as  at  that  time  Illinoi.s  had  ar- 
ranged for  funds  approximating  $100,000,000  for  road 
construction,  a  contemplation  of  the  expenditure  of  such 
a  sum  without  knowing  positively  how  to  design  a  pave- 
ment to  resist  such  traffic  was  disconcerting.  An  out- 
line of  the  probable  research  work  necessary  to  supply 
conclusive  data  on  which  a  rational  pavement  design 
might  be  based  was  prepared.  It  immediately  appeared 
probable  that  the  complex  problems  involved  would  re- 
quire much  time  for  solution  and  in  the  meantime  miles 
of  pavements  would  be  built  in  accordance  with  doubt- 
ful "rule-of-thumb"  designs. 

In  order  as  quickly  as  possible  to  obtain  more  exact 
empirical  data  on  which  to  base  rural  pavement  de- 
signs, S.  E.  Bradt,  state  superintendent  of  highways, 
proposed  that  a  test  road  be  built  in  which  should  be 
included  all  commonly  accepted  types  of  pavement.  It 
was  proposed  that  the  series  of  test  sections  for  each 
type  begin  with  a  section  obviously  too  thin  and  weak 
for  heavy  truck  traffic  and  by  progressive  stages  reach 
a  section  that  in  all  probability  would  be  strong  enough 
to  support  without  failure  the  heaviest  trucks  in  com- 
mon use,  the  road  when  completed  to  be  subjected  to 
truck  traffic  beginning  with  light  loads  and  ending  with 
loads  about  50  per  cent  in  excess  of  the  limits  provided 
by  the  Illinois  statutes. 

The  plan  was  approved  in  1920  by  the  state  admin- 
istration, funds  provided  and  the  co-operation  of  the 
U.  S.  Bureau  of  Public  Roads  secured.  Construction 
was  started  in  1920,  but  owing  to  a  late  start,  difficulties 
in  securing  materials  and  the  painstaking  care  needed 
in  the  construction  of  each  section,  the  road  was  not 
finished  until  the  middle  of  June,  1921. 

Tables  I  and  II  give  an  outline  of  the  various  .sections 
as  constructed.  After  much  study  the  site  selected  was 
chosen  because,  throughout  the  length  of  the  road,  the 
soil,  gradient,  alignment  and  drainage  conditions  were 
as  nearly  uniform  and  representative  of  average  Illinois 
conditions  as  possible.  It  being  a  relocation,  public 
traffic  will  be  prohibited  until  the  test  is  completed. 

Pavement  Designs 

The  series  of  test  sections  of  each  type  are  expected 
to  cover  all  reasonable  variations  in  strength  that  might 
be  required  for  roads  carrying  light,  heavy  or  inter- 
mediate truck  traffic.  Each  series  begins  with  a  section 
roughly  estimated  to  be  equivalent  in  strength  to  4  in. 
of  concrete  and  increases  to  the  approximate  equivalent 
of  9  in.  of  concrete.  In  comparing  the  strength  of 
concrete  pavements  with  other  types,  the  following  as- 
sumptions were  made: 

1.  That  the  strength  of  a  brick  pavement  constructed 
monolithic  or  semi-monolithic  with  concrete  base  is  equal 
to  that  of  a  concrete  pavement  of  the  same  thickness  and 
of  the  same  quality  of  concrete  as  that  used  in  the  base. 

2.  That  the  strength  of  a  pavement  consisting  of  bitumin- 
ous-filled brick  on  a  concrete  base  is  equal  to  that  of  con- 
crete slab  of  the  same  mix  and  having  a  thickness  equal  to 


that  of  the  base  plus  one-half  of  the  thickness  of  the  brick 
surface. 

3.  That  the  strength  of  a  pavement  consisting  of  a  bi- 
tuminous wearing  surface,  either  2  or  3  in.  thick,  on  a  con- 
crete base  is  equal  to  that  of  a  concrete  slab  having  the 
same  mix  but  1  in.  thicker  than  the  base. 


TABLI 

:  1.         B.\TES  RO.\D  TEST 

SECTIONS  OF  BRICK 

AND 

ASPHALT  ROADS 

Lug  and  Lu 

lless  Brick  vn 

Ih  Bituminous  Filler- 
Thickness 

-.1/ 

cada 

mBase 

Base* 

Total 

No  of 

Length. 

of  Brick, 

Cushion 

Thickness 

Thickness, 

Section 

Ft. 

In. 

1 

n. 

In. 

In. 

l-A 

100 

3  lug 

2  sand 

4 

9 

1-B 

100 

3  lugless 

2s 

and 

4 

9 

2 

100 

4  lug 

2  sand 

4 

10 

3 

100 

4  lugless 

2s 

and 

4 

10 

4 

100 

4  lug 

1  mastic 

8 

13 

5 

100 

3  lugless 

2  mastic 

8 

13 

Total-. 

600 

*  Crushed  limestone 

Asphalt  W 

.Tr.ny  Course — Macadam  or  Sova 

culiteBase 

Wearing 

Base 

Total 

N'umbpr  of 

Length.                 Coursse, 

Course. 

Thickness. 

Section 

Ft. 

In 

In. 

In. 

6 

200 

2  Topeka 

1 0  macadam 

12 

7 

20C 

2  Topeka 

8 

macadam 

10 

8 

200 

1  1 1  Topeka 
\  1  i  Binder 

5 

macadam 

8 

9 

200 

2  Topeka 

6 

macadam 

8 

10 

200 

2  Topeka 

4  \ovaculite 

6 

11 

200 

2  Topeka 

4  .Macadam 

6 

Tlie  coa 

se  aggregate 

for  the  macadam  base  is  cru 

hed  limestone. 

.Uiihalt  W 

earing  Course 

—Concrete  Base — 6-. 

n.  Curbs 

Base  Course  — 

Total 

So.  of 

Length, 

Wearing  Course 

Thickness,        .Mix 

Thicknes.«. 

Section 

Ft. 

In. 

In. 

In. 

12- A 

200 

2  Topeka 

4 

1:3:5 

6 

12-B 

25 

2  Topeka 

5 

1:3:5 

7 

13 

200 

1  i  Topeka 

4 

1:3:5 

7 

14 

200 

2    Topeka 

4 

l:2:3J 

6 

15 

200 

1 1  Topeka 

4 

l:2:3J 

7 

16 

200 

2    Topeka 

5 

1:3:5 

7 

17 

200 

2    Topeka 

5 

1 :2:3J 

7 

18 

200 

(   1  i  Topeka 
\  1 1  Bind 

5 

l:2:3J 

e 

19 

200 

2    Topeka 

6 

1:3:5 

8 

20 

200 

2    Topeka 

6 

1:2:3 

8 

21 

200 

2    Topeka 

7 

1:2:3 

9 

22 

200 

1  \  Bind. 
1 i  Topeka 

8 

l:2:3i 

11 

Total  ... 

.     T225 

Crushed  lime.^tonc  aggregate  in  base  course. 

Lug  and  Lugless  Brick- 

-Bituminous  Fillers-Concrete  Base  (C-in.  Curbs) 

Length  of 

Thickne.ss 

^ 

Base  Course- 

Total 

N'o.  of 

Section, 

of                 Cushion 

Thickness,      Mix 

Thickness 

Section 

Ft. 

Briik.  In.             I 

In. 

In. 

23-A 

100 

3  hiK                     1  s 

nd 

6!             1:2:3! 

10! 

23-1! 

100 

3  lugless             1  s 

nd 

6\             1:2:3! 

10! 

24 

100 

3  h.K                   1  SI 

nd 

5!             1:2:31 

? 

25 

100 

3  Uigless              1  n 

a>li 

51             1:2:3! 

9! 

26-  \ 

100 

4  lug                     1  s. 

nd 

4                1:2:3 

9 

26-11 

100 

4  Uigh'SS              1  s 

nd 

4                1:2:3! 

9 

27 

100 

3  lug                     1  s 

nd 

4                1:2:3J 

8 

28 

100 

3  lugless              1  s 

lid 

4                1:2:3J 

8 

29-A 

uo 

.3  lug                     Is 

ihI 

8 

2')Ii 

75 

3  higlcss              1  s 

T>d 

8 

30 

125 

3  hig                     1  s 

lul 

3               L2;3! 

7 

31 

100 

3  hig1e.s,s              1  s 

nd 

3               1:2:3! 

7 

32- V 

100 

3  lug                  Is 

nd 

7 

32-n 

100 

3  lugless             1  s 

ind 

7\ 

Total  ... 

1,400 

Crushed  liincstonc  aggregate  in  base  cour.-w. 

Lug  Brick 

ilonolilhic 

ami  Semi-Monolithic — Concrete  Bate 

Length  Tl 
Section    0 

irk. 

^ 

fiase  Course- 

Total 

Xo.  of 

Briik, 

Thickness. 

Thicknew 

Section 

Ft. 

In.                  Type 

In.            Mix 

In. 

33 

200 

3             Monolithic 

2            1:2:3! 

5 

34- \ 

200 

3             Semi-monolithic 

2              1:2:3! 

51" 

34-n 

50 

P.  C.  C 

Standard  design 

6 

35 

200 

4             Monolithic 

2              1:2:3! 

6 

36 

200 

3             Monolithic 

3              1:3:5 

6 

37 

200 

3             Monolithic 

2              1:2:31 

6 

38 

200 

4             Monolithic 

3              1:2:3! 

7 

39 

200 

4            Monolithic 

4              1:3:5 

8 

•  i-in. 

laud  cement 

bed. 

= 
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All  pavement  sections  were  built  18  ft.  wide.  The 
subgrade  and  pavement  surface  were  crowned  2  in. 
so  that  the  thickness  of  each  section  is  uniform  through- 
out. Earth  shoulders  6  ft.  wide  are  provided  on  each 
side.  The  bottom  of  side  ditches  are  uniformly  30  in. 
below  the  crown  of  the  road. 

Subgrade  Construction 

The  soil  throughout  is  the  typical  Illinois  corn  belt 
"brown  silt  loam'*  which  is  a  very  uniform  finely  divi- 
ded material.  Great  care  was  taken  in  preparing  the 
subgrade  under  all  sections  so  that  it  would  have  the 
same  treatment  throughout.  To  accomplish  this  end 
the  entire  subgrade  was  plowed  to  a  depth  of  8  in. 
and  rerolled  with  a  10-ton  roller  a  day  in  advance  of 
placing  the  slab.     The  forms  were  then  placed  and  the 

AD  TEST  SECTIONS  OF  CONCRETE 


Special  Features 

None 

Transverse  joints  every  25  ft.  Longitudinal 
joint**  full  length  of  section.  (See  footnotp 
No.  I). 

N'one 

Transverse  joints  ever>'  23  ft.  Longtitudinal 
joints  full  length  of  section.  (See  footnote 
No.  I). 

None. 

Transverse  joints  every  25  ft.  Longitudinal 
joints  full  length  of  section.  (See  footnote 
No.  1).  Pavement  reinforced  with  circum- 
ferential reinforcing  in  25  x  9-ft.  sections. 
(See  footnote  No.  2). 

Transverse  joints  every  25  ft.  Longitudinal 
joints  full  length  of  section.  (See  footnote 
No.  I).  Pavement  reinforced  with  circum- 
ferential reinforcing  in  25  x  16-ft.  sections. 
Transverse  rods  passed  through  longitudinal 
joints.  No  longitudinal  rods  adjacent  to 
longitudinal  joints. 

Transverse  joints  every  25  ft.  No  longitudinal 
joints.  (See  footenote  No.  I) .  Pavement  re- 
inforced with  circumferential  reinforcing  in 
25  X  16-ft.  sections.    (See  footnote  No.  2). 

Special  features  same  as  Section  45. 

Special  features  same  as  Sec,  46. 

Special  features  same  as  Sec,  47. 

Wire  mesh  reinforcing  used,  (See  footnote  No. 
3). 


TABLE  n. 

B.\TES  KO 

No.  of 

Section 

.ength 
Ft. 

Th 

cli-    Mix 
,  In. 

200 
150 

9 
8 

1:2:3! 
1:2:35 

150 
150 

3 
7 

1:2:35 
1:2  35 

150 
100 

7 

1:2:3', 
1:2:35 

48 

100 

5 

1:2:35 

4') 

100 

5 

1:2:35 

50 

100 

5 

1:2:35 

51 

lOO 

6 

1:2:35 

200 

6 

1:2:35 

100 

5 

1:2:35 

200 

5 

1:2:35 

200 

5 

l:2:3i 

200 

5 

1:2:35 

200 

5 

1:2:31 

200 

4 

1-2:35 

200 

4 

1   2:35 

200 

4 

1:2:35 

6U 

100 

4 

1  2:35 

MB 

100 

4 

1:2:35 

200 

4 

1:2:35 

No 
Wire 


None. 


esh   reinforcing  used.         (See  footnote 


125  ft. 


50 


4*^    calcium    chloride   incorpori 
2\^c  calcium  ciiloride  u.sea  in 

Cemite  cement  used. 

4-in.  rolled  stone  base  course. 

Cemite  cement  used._ 

2^^,:}  calcium  chloride  incorporate) , 

Hydrated  lime  7]^f 

None. 

Longitudinal  joint  full  length  of  section:  ^-in. 
deformed  bars  5  ft.  long  ami  10  ft.  centers 
across  longitudinal  joint:  i-in.  plain  round 
painted  bar  6-in.  from  each  outside  edge  of 
slab.  Longitudinal  bar  along  edge  continu- 
ous through  sections  62  and  63, 

.Special  features  same  as  .Section  62. 


Total..  3,800 

NOTE  1 — Transverse  and  longitudinal  ioints  were  formed  by  setting  on  edge 
strips  of  horizontally  corrugated  1 6  gage  galvanized  irori  6  ft.  long  and  1  in.  less  in 
width  than  the  thickness  of  the  pavement.  Width  of  corrugations  3  in.:  depth 
I  in. 

NOTE  2. — .\11  bar  reinforcing,  except  in  sections  62  and  63.  consisted  of  l-iii. 
round  deformed  bars  placed  2  in.  from  the  top  of  the  slab  and  6  in.  in  from  the 
f^gca  of  the  section  with  a  3-in.  lap  at  intersections. 

NOTE  3.— Weight  of  wire  mesh  approximately  45  lb.  per  100  so.ft.  Total 
effective  sectional  area  in  square  inches  per  foot  parallel  to  center  line  and  per 
fool  of  width  was  0.087. 

subgrade  thoroughly  .soaked  at  the  end  of  the  day.  In 
the  morning  the  subgrade  was  trimmed  by  hand  to  the 
exact  elevation  required. 

For  the  purpose  of  determining  the  uniformity  of  the 
subgrade  under  each  of  the  63  sections  comprising  the 
road,  observations  were  made  for  moisture  content  and 
bearing  power  of  soil  under  both  static  and  impact 
loads  at  points  2.5  ft.  apart  along  the  center  of  the 
roadway.  These  observations  were  made  immediately 
before  pouring  the  concrete.    In  addition  to  the  above, 


samples  of  the  suDgrade,  secured  from  different  points 
along  the  road,  were  sent  to  the  U.  S.  Bureau  of  Public 
Roads  for  analysis  and  laboratory  determination  of 
bearing  power. 

A  penetration  machine  devised  by  the  Illinois  High- 
way Department,  and  an  impact  machine  devised  by  the 
Bureau  of  Public  Roads,  were  used  at  each  observation 
point.  Further  observations  of  the  subgrade  under 
the  pavement  slab  are  being  made  by  means  of  the  sufe- 
grade  testing  cylinders  described  in  Engineering  News- 
Record,  June  30.  1921,  p.  1116.  Approximately  1,000  of 
these  are  in  place  in  the  pavement.  The  results  of  the 
observations  made  by  means  of  these  devices  are  thought 
to  be  of  great  value  but  are  too  extended  to  be  given 
here. 

Construction  Details 

All  work  was  handled  by  force  account.  All  materials 
and  construction  details  conformed  strictly  with  the 
general  specifications  in  use  by  the  department.  Rigid 
laboratory  control  of  materials  was  had  and  detailed 
records  kept.  As  the  comparative  strength  of  different 
pavement  thickness  is  the  chief  object  sought,  uniform- 
ity in  materials,  proportioning  and  construction  meth- 
ods were  insisted  upon.  The  temperature  of  the  air, 
mixing  water,  quantity  of  water,  and  all  other  items 
thought  to  have  any  bearing  were  recorded.  No  mater- 
ials were  dumped  upon  or  transported  over  the  finished 
subgrade. 

Extreme  care  was  used  to  construct  each  section  to  the 
thickness  specified.  E.xcepting  where  a  sand  or  mastic 
cushion  was  specified  a  variation  of  l-in.  is  rare.  Ex- 
cept as  noted  the  average  variation  from  the  specified 
thickness  is  A-in. 

Test  Specimens 

Nine  6  x  12-in.  cylinders  for  compression  tests  and 
three  8  x  12  x  30-in.  slabs  for  transverse  breaking  loads 
were  made  for  each  section  involving  the  use  of  con- 
crete. These  specimens  were  cured  in  the  same  man- 
ner as  the  road.  They  will  be  broken  in  a  calibrated 
testing  machine  to  determine  the  strength  characteris- 
tics of  the  concrete  and  the  effect  of  age  on  the  strength 
of  the  various  sections  at  the  time  of  truck  loading. 
Chief  Problems  to  Be  Solved 

Although  the  truck  loading  of  the  Bates  road  is 
expected  to  afford  empirical  data  of  the  greatest  value, 
it  has  been  considered  essential  that  all  jMssible  efforts 
be  made  to  solve  the  fundamental  problems  of  pavement 
design.  With  this  end  in  view  an  extensive  series  of 
investigations  have  been  planned  and  nearly  all  of  them 
are  well  under  way. 

Imposed  loads.— (\)  The  magnitude  of  wheel  loads 
which  must  be  provided  for.  (This  probably  will  al- 
ways be  limited  by  law.)  (2)  The  impact  factor  as  de- 
termined by  the  degree  of  smoothness  obtainable  under 
practical  construction  conditions  and  with  various  tire, 
spring  and  wheel  designs.  (3)  The  position  of  wheel 
loads  to  produce  maximum  stress.  (4)  The  area  of 
distribution  of  wheel  loads  with  various  kinds  of  tires. 

Capacity  to  Trammit  Loads  to  Subgrade. —  (1)  How 
to  design  and  manufacture  pavement  slabs  to  resist 
most  effectively  compressive,  shearing  and  bending 
stresses.  (2)  The  determination  of  safe  working 
stresses  for  the  materials  commonly  used  for  pavement 
slabs.  This  item  involves  a  determination  of  the  effect 
of  repeated  loads. 
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Siibgrade  Support.— {1)  The  effect  of  the  character 
of  the  soil.  (2)  The  effect  of  the  moisture  content  of 
the  subgrade  soil.  (3)  The  control  of  the  moisture  con- 
tent of  the  subgrade  soil.  (4)  The  effect  of  repeated 
loads  on  the  subgrade.  (5)  Means  for  increasing  the 
natural  supporting  capacity  of  subgrade  soils. 

Temperature  Effects. —  (1)  Causing  direct  stresses. 
(2)  Indirect,  causing  stresses  by  affecting  the  condition 
of  subgrade  support. 

It  is  believed  that  truck  load  limitations,  based  solely 
upon  the  economics  of  truck  transport,  including  pave- 
ment maintenance  costs,  may  nev'er  be  fully  determined 
or  at  least  fixed  by  considerations  of  ultimate  economy. 
Load  limits  are  likely  always  to  be  arbitrarily  fixed  re- 
gardless of  economic  limits,  because  of  the  existence  of 
large  investments  in  previously  constructed  roads, 
which  the  public  is  not  willing  to  sacrifice.  It  would 
appear,  therefore,  that  the  best  we  can  hope  for  at 
present  is  to  direct  load  limit  legislation  in  accordance 
with  our  best  judgment,  while  over  a  long  period  of 
years  data  on  ultimate  highway  transport  economics 
may  be  accumulated. 

It  is  believed  that  refinements  of  construction  and 
maintenance  methods  which  are  now  being  tried  will 
result  in  much  smoother  pavements  and  will  greatly  re- 
duce the  danger  from  impact.  It  is  believed,  however, 
that  it  is  of  great  importance  to  find  a  means  for  readily 
determining  the  value  of  the  impact  factor  for  actual 
pavements  of  different  degrees  of  smoothness. 

The  position  of  wheel  loads  to  produce  maximum 
stress  presents  no  difficulties  when  the  subgrade  prob- 
lem has  been  worked  out.  The  area  of  distribution  of 
wheel  load  is  a  function  of  tire  design  and  easily  de- 
termined. 

Studies  of  Concrete 

The  design  of  concrete  to  produce  reasonably  definite 
abrasive,  shear  and  compressive  values  is  fairly  well 
established.  Professor  Abrams  of  the  Lewis  Institute 
has  undertaken  the  determination  of  the  factors  control- 
ling the  modulus  of  rupture  of  concrete  and  his  bulletin 
may  be  expected  shortly.  It  is  leli°ved  that  this  is  a 
matter  of  the  utmost  importance.  An  extended  series 
of  tests  to  determine  the  effect  of  repeated  bending 
loads  on  plain  concrete  slabs  is  now  under  way  in  the 
laboratory  of  the  Illinois  Highway  Department.     Ulti- 


controlling  the  moisture  content.  A  repeated  load  sub- 
grade  bearing  power  determinator  has  recently  been 
perfected  and  is  now  in  use.  Tentative  conclusions  are 
being  checked  by  strain  gage  and  deflection  readings  on 
actual  pavement  slabs  subjected  to  both  static  and  re- 
peated loads. 

The  effect  of  temperature  changes,  as  an  indirect 
cause  of  stresses  in  a  slab  under  load,  has  recently  been 
found  to  be  of  surprising  importance  and  is  now  under 
investigation. 

It  is  planned  to  load  the  Bates  road  in  the  fall  of 
1921  if  the  test  specimens  show  that  the  effect  of  the 
difference  in  age  of  the  various  sections  is  not  great 
enough  to  lead  to  erroneous  conclusions.  The  loading 
will  be  effected  by  passing  trucks  operated  by  trained 
drivers  over  the  road.  It  is  expected  that  batteries  of 
at  least  ten  trucks  will  be  used  for  this  purpose.  A 
total  of  at  least  one  thousand  trips  is  to  be  made  for 
each  increment  of  load.  It  is  expected  that  before  the 
loading  is  started  sufficient  information  will  be  at  hand 
to  make  a  reasonable  prsdiction  of  the  loads  which 
will  cause  the  first  signs  of  failure  of  most  of  the 
sections. 

The  construction  work  was  carried  out  by  E.  M. 
Fleming  and  R.  R.  Benedict,  under  the  direction  of 
B.  H.  Piepmeier,  engineer  of  construction.  The  research 
work  is  under  the  immediate  direction  of  H.  F.  Clem- 
mer,  engineer  of  tests,  with  C.  A.  Hogentogler,  high- 
way engineer,  of  the  U.  S.  Bureau  of  Public  Roads, 
co-operating. 


Build  Concrete  Pavement  for  Test 
To  Destruction 

Slabs  of  Various  Designs  Included — Special 

Reinforcing  Steel  Developed — Trucks 

To  Wear  Out  Pavement 

A  "RACE  TRACK"  or  elliptically  shaped  roadway  of 
plain  and  reinforced  concrete  is  being  constructed 
near  Pittsburg,  Cal.,  which  is  to  be  tested  to  destruction 
by  operating  over  it  motor  trucks  of  various  sizes  and 
weights.  The  purpose  is  to  determine  by  observation 
under  the  same  conditions  of  wear  and  on  the  same 
i-ubgrade,  the  relative  merits  of  different  materials 
and  cross-sortinii   design  and  at  the  same  time  to  de- 
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mately    these    factors    must   be    determined    for    other 
types  of  rigid  pavement  slabs. 

As  to  subgrade  support,  intensive  research  work  has 
been  under  way  in  Illinois  since  October,  1920.  Some 
1,200  stations  under  pavement  slabs  are  under  observa- 
tion. This  investigation  includes  the  effect  of  soil  char- 
acter, moisture  content  and  repetition  of  loads,  on  the 
supporting  capacity   of  the  subgrade  and  means   for 


velop,  if  possible,  an  improved  type  of  plain  and  rein- 
forced concrete  pavement.  In  line  with  this  latter 
purpose,  two  of  the  eight  or  more  sections  that  will 
be  laid  will  be  reinforced  with  a  special  steel  of  very 
high  tensile  strength  which  is  expected  to  strengthen 
the  slab  more  than  would  be  feasible  even  with  an 
excessive  amount  of  commercial  grade  steel. 

The  steel  of  high  tensile  strength  was  developed  ex- 
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pressly  for  I'oadbuilding  purposes  by  the  Columbia  Steel 
Co.,  of  Pittsburg-,  Cal.,  which  has  undertaken  the  con- 
struction of  the  test  pavement.  In  addition  to  the  two 
sections  in  which  the  special  steel  will  be  used,  as  many 
other  designs  as  possible  have  been  sought  from  the 
state  highway  commission,  county  highway  commis- 
sions, and  individuals. 

The  appeal  to  popular  interest  has  attracted  much  at- 
tention. Cement,  sand  and  gravel  are  being  contributed 
by  interested  firms,  equipment  for  the  construction  has 
been  loaned  by  manufactui'ers,  a  contractor  has  under- 
taken the  work  for  the  bare  total  of  force  account  and 
expenses,  all  testing  work  is  being  done  gratis  by  a  local 
firm  of  testing  engineers,  and  trucks  for  the  test  of  the 
pavement  will  be  operated  by  the  Motor  Car  Dealers 
Association  at  their  own  expense. 

The  test  is  planned  to  develop  data  on  the  most  sat- 
isfactory design  of  concrete  pavement.  The  best  meth- 
ods of  preparing  and  draining  the  subgrade  were  held 
to  be  matters  so  largely  dependent  on  local  conditions 
that  each  highway  engineer  will  always  have  to  solve 
these  problems  for  each  particular  case  and  the  proper 
treatment  for  the  various  soils,  it  was  felt,  should  be 
left  to  the  Bureau  of  Public  Roads  which  is  now  con- 
ducting research  along  this  line  in  California.  The  test 
road  is  being  constructed  on  black  adobe  and  provision 
is  being  made  alternately  to  flood  and  dry  out  each  sec- 
tion of  the  subgrade. 

The  test  road  will  be  18  ft.  wide  on  tangents  and  20 
ft.  wide  on  curves,  1,370  ft.  long  on  the  center  line  and 
will  comprise  sections  of  pavement  differing  in  design 
as  well  as  in  the  quality  and  location  of  reinforcing.  In 
accordance  with  other  endeavors  to  secure  the  best  con- 
crete, the  pavement  is  to  be  kept  under  water  fourteen 
days  and  traffic  will  not  be  allowed  on  it  for  a  total  of 
forty-four  days  after  pouring.  In  addition  to  surface  in- 
spection and  tests,  the  flexure  of  the  concrete  slab  and 
the  tensile  stress  in  the  steel  will  be  studied  by  means 
of  instruments  in  four  transverse  tunnels  built  beneath 
thQ  subgrade  before  paving  was  started. 

At  the  outset  of  the  traffic  run,  nothing  heavier  than 
3i-ton  trucks  will  be  permitted.  Later  heavier  trucks 
will  be  used  and  as  sections  of  the  pavement  are  de- 
stroyed temporary  repairs  will  be  made  so  the  remaining 
sections  can  also  be  tested  to  destruction.  It  was  expected 
that  the  pavement  would  be  completed  and  ready  for 
traffic  tests  by  the  end  of  July. 

The  research  work  is  under  the  direction  of  Lloyd 
Aldrich,  consulting  highway  engineer  and  J.  B.  Leon- 
ard, consulting  structural  engineer. 


Water-Works  Publicity  at  Terre  Haute 

One  of  the  advertisements  run  by  the  Terre  Haute 
Water-Works  Co.  in  the  newspapers  of  Terre  Haute  on 
the  occasion  of  the  recent  visit  of  the  Knights  of  Co- 
lumbus to  that  city  was  a  quarter-page  cut  showing  two 
curves.  The  first  curve  was  of  the  constantly  reduced 
typhoid  fever  death  rate  from  60  per  100,000  in  1909  to 
4  in  1920.  The  number  of  consumers  is  shown  below 
rising  from  5,200  in  1910  to  8,200  in  1920.  A  note  re- 
inforcing the  pictorial  thought  states:  "As  the  number 
of  city  water  consumers  increases  the  typhoid  death 
rate  decreases."  Another  clipping  from  Terre  Haute 
shows  the  picture  of  Dow  R.  Gwinn,  president  of  the 
water  company,  as  the  eighth  in  a  series  of  citizens 
"who  are  doing  their  part  for  the  business  progress 
of  the  city." 


Recent  Developments  at  the 
University  of  Cincinnati 

Courses  in  Commercial  Engineering,  a  Hobby  Hour 

and  the  Hanging  of  Fine  Paintings 

Among  Innovations 

AMONG  engineers,  as  well  as  among  educators,  the 
1\.  University  of  Cincinnati  is  known  as  the  home  of 
the  most  important  recent  development  in  American 
engineering  education.  The  co-operative  system  was 
inaugurated  there  by  Dean  Schneider  fifteen  years  ago. 
The  methods  have  been  evolving  year  by  year,  and 
always  in  this  period  of  development  fresh  inspiration 
was  drawn  from  every  visit  to  the  university.  Nor 
is  there  any  change  now,  even  though  the  organization 
and  methods  have  been  bi-ought  to  a  high  degree  of 
perfection.  There  is  still  the  freshness  of  attack  shown 
by  the  early  experiments.  \^Tiat  is  more,  the  fifteen 
years  of  experience  have  brought  a  greater  vision  of  the 
possibilities  of  the  co-operative  system. 

The  freshness  of  attack,  the  willingness  to  try 
promising  proposals,  is  displayed  in  two  innovations — 
one  of  a  year's,  and  the  other  of  two  years'  standing, 
the  first  being  the  introduction  of  a  "Hobby  Hour," 
and  the  second,  the  hanging  in  the  corridors  of  fine 
examples  of  contemporary  painting. 

The  broader  vision  is  displayed  by  the  application, 
beginning  last  September,  of  the  co-operative  method 
to  a  course  in  commercial  engineering,  and  by  the 
studies  under  way  of  proposed  co-operative  courses  in 
architecture,  in  economic  geology  and  in  industrial 
management. 

The  Hobby  Hour 

The  hobby  hour  is  by  far  the  more  unusual  and 
original  of  the  two  recent  innovations.  It  grew  out  of 
Dean  Schneider's  constant  effort  to  bring  out  the  per- 
sonalities of  his  students  and  to  develop  them  into 
many-sided  men.  For  fifteen  years  there  has  been 
close  study  of  the  aptitudes  of  the  students  and  an 
effort  to  place  them  at  work  that  would  afford  the 
proper  stimuli  for  their  development.  Shifting  of  stu- 
dents from  one  type  of  work  to  an  opposite  type  or  from 
one  course  to  another  has  been  a  frequent  means  of 
orienting  misplaced  individuals.  It  was  therefore 
argued  that  if  the  students'  interest  could  further  be 
ai-oused  by  elevating  their  private  hobbies  to  a  new 
dignity,  backward  men  would  be  brought  out,  individu- 
alities and  personalities  developed,  and  a  valuable  ally 
found  in  the  effort  to  develop  the  students. 

It  was  laid  down  as  the  basic  principle  that  there 
should  be  leadership  and  assistance  in  the  hobby,  so 
that  its  value  might  be  as  great  as  possible.  Whatever 
was  to  be  done  was  to  be  well  done.  Every  hobby  was 
to  be  looked  on  not  as  a  superficial  activity — a  means 
of  wasting  time — but  as  one  warranting  the  students' 
best  energies.  In  all  cases,  the  college  was  to  engage 
the  instructors. 

After  full  consideration,  the  idea  was  laid  before  the 
student  body  and  enthusiastically  adopted.  It  has  been 
operative  since  November  of  last  year.  All  activities 
are  under  the  management  of  the  Student  Tribunal, 
which  is  the  controlling  body  in  the  student  govern- 
ment— a  feature  of  many  years'  standing  in  the  college. 

The  period  from  1  to  2  is  set  aside  every  day  as  the 
Hobby  Hour.  The  luncheon  period  is  from  12:30  to  1, 
so  that  the  noon  intermission  is  IJ  hours. 
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Aside  from  those  of  an  athletic  character,  there  are, 
thus  far,  nine  major  Hobby-Hour  groups:  the  Or- 
chestra, the  Glee  Club,  the  Band,  the  Sketching, 
Camera,  Literary,  Wireless,  Psychology,  and  Pekin 
clubs — the  last  a  group  for  the  study  of  Chinese  customs 
and  language.  A  group  of  good  size  is  studying  stenog- 
raphy, while  among  the  lesser  groups  are  the  Psychol- 
ogy of  Color,  Advertising,  Science  of  Government,  and 
Chess  clubs.  Groups  of  two  and  three  students  are 
pursuing  still  other  lines.  The  athletic  clubs  are 
numerous  and  strong,  embracing  football,  baseball,  bas- 
ket ball,  tennis,  boxing,  wrestling  and  swimming.  Al- 
ready there  are  plans  for  a  Russian  and  an  Arts  and 
Crafts  club  next  year.  Each  club  meets  two  or  three 
times  a  week  so  that  a  student  can  belong  to  more  than 
one  club.  Some  students  were  found  to  be  without 
hobbies,  and  had  to  find  them,  in  some  cases  shifting 
from  club  to  club  until  they  were  satisfied. 

Each  group  elects  its  own  president  and  secretary. 
The  university  has  engaged  the  leaders  or  instructors, 
sometimes  from  the  faculty;  sometimes  from  the  town. 
The  sketching  instructor,  for  example,  is  a  member  of 
the  art  faculty  of  the  university ;  the  leader  of  the 
Pekin  Club  is  a  post-graduate  Chinese;  the  instructor 
of  the  orchestra  comes  from  the  town. 

The  results  have  fully  borne  out  the  expectations. 
Backward  men  have  been  shown  in  a  new  light.  Their 
keen  interest  in  their  hobbies  has  discovered  their 
latent  abilities  to  the  faculty.  Personalities  have  been 
emphasized  and  confidence  developed.  Moreover,  as  a 
result  of  the  diversion,  the  students  are  found  to  be  as 
fresh  in  the  afternoon  as  in  the  morning. 

An  indication  of  the  enthusiasm  of  the  student  body 
for  the  idea  is  afforded  by  the  decision  to  establish  next 
year  a  quarterly  student  magazine  to  be  called  the 
Co-operative  Evgineer,  and  to  be  published  by  the 
Literary,  Sketch,  Camera  and  Advertising  clubs.  It 
will  be  broadly  representative  of  the  college's  activities 
and  will  not  be  a  technical  journal,  differing  in  that 
respect  from  the  magazine  activities  of  most  engineer- 
ing colleges.  It  is  being  planned  with  very  high  stan- 
dards, and  the  manuscripts  and  advertising  copy 
already  in  hand  give  promise  of  a  distinctive  publica- 
tion. 

Advertising  as  a  University  Problem 

The  proposed  method  of  handling  the  advertising  is 
especially  worthy  of  mention.  It  was  desired  to  get 
away  from  the  charity  appeal  so  common  in  soliciting 
advertising  for  college  papers,  and  also  to  secure  a  rate 
that  would  fully  support  the  magazine.  It  was  decided, 
therefore,  to  attempt  to  give  the  advertiser  something 
that  he  could  use  in  his  advertising  in  other  mediums 
than  the  Co-operative  Engineer.  The  "copy"  will  be 
based  upon  research  along  historical  and  scientific  lines, 
done  chiefly  by  the  commercial  engineering  students  as 
university  problems. 

As  may  be  expected,  doubt  was  expressed,  when  the 
Hobby-Hour  idea  was  first  proposed,  as  to  the  advis- 
ability of  its  adoption.  As  a  result,  however,  of  over 
seven  months  of  operation  the  educational  benefits  have 
been  found  more  than  to  justify  the  time  expended.  It 
is  no  longer  looked  upon  as  an  experiment,  but  as  a 
permanent  part  of  the  work  of  the  college. 

The  second  of  the  innovations  is  the  establishment  of 
the  practice  of  hanging  oil  paintings  of  a  high  degree 
of  excellence  in  the  corridors  of  the  college.    This  plan 


is  also  in  pursuance  of  Dean  Schneider's  efforts  to  de- 
velop his  students  broadly.  The  hanging  was  begun 
about  three  years  ago,  and  now  there  are  some  thirty 
paintings  in  the  corridors  of  the  college.  So  well  have 
the  selections  been  made  that  some  of  the  paintings 
have  already  appreciated  greatly  in  value. 

No  rule  is  laid  down  as  to  the  subjects  of  the  paint- 
ings. They  run  the  whole  gamut  of  artistic  inspira- 
tion— landscapes  and  sea  views,  street  scenes,  char- 
acter studies,  and  occasionally  a  treatment  of  an 
engineering  subject.  No  effort  is  made  to  use  them  for 
instructional  purposes,  but  their  influence  is  apparent 
from  the  care  with  which  the  paintings  are  studied  by 
the  students.  Whenever  a  new  painting  is  hung  it  i3 
the  center  of  interest  for  months.  Little  groups  discuss 
its  technique,  its  general  effect,  and  its  shortcomings. 
The  interest  in  art  that  has  been  stimulated  is  shown 
by  the  constant  demand  for  the  visitors'  tickets  sent  to 
the  college  regularly  by  the  Cincinnati  Art  Museum. 
Possibly  a  still  better  indication  of  the  students'  inter- 
est is  the  fact  that  all  of  the  paintings,  with  a  couple 
of  excepions,  have  been  presented  to  the  college  by  the 
students  themselves,  through  their  clubs  and  class  or- 
ganizations. Only  the  purchase  of  the  first  few  pictures 
was  stimulated  by  Dean  Schneider. 

Commercial  Engineering 

In  the  development  of  the  co-operative  system  the 
most  important  recent  step  has  been  the  introduction 
of  a  co-operative  course  in  commercial  engineering, 
which  dates  from  last  September,  though  some  work 
had  been  done  in  this  direction  in  the  year  that  pre- 
ceded. The  new  course  was  introduced  in  response  to 
a  clearly  expressed  demand.  It  was  found  that  many 
of  the  graduates  of  the  regular  engineering  co-operative 
courses  were  being  draum  into  executive  work.  Upon 
examining  the  work  of  these  graduates  and  studying, 
broadly,  the  type  of  training  that  would  best  fit  men 
for  executive  places  in  industries  having  an  engineering 
basis,  it  was  decided  to  develop  a  three-year  commercial 
course  resting  on  a  foundation  consisting  of  the  stand- 
ard first  two  years  of  the  co-operative  course.  In 
other  words,  the  commeixial  engineering  students  take 
the  same  work  in  their  first  two  years  as  do  the  stu- 
dents in  the  usual  engineering  courses. 

The  specific  purpose  of  the  last  three  years  is  to 
turn  out  men  who  are  prepared  to  aid  in  developing 
the  marketing  side  of  industry.  That  being  the  case, 
no  courses  are  given  in  retail  selling.  The  work  is 
specialized  in  the  direction  of  factory  marketing. 

The  courses  are  built  upon  a  study  of  world  re- 
sources. Courses  in  geography,  dealing  with  climatic 
and  topographical  conditions,  minerals,  and  agricultural 
products,  lead  up  to  a  study  of  the  psychology  and  his- 
tory of  nations.  Strong  emphasis  is  laid  upon  the  30cial 
and  economic  development  of  England  and  the  British 
Empire,  to  a  careful  survey  of  the  leading  European 
nations  since  the  Congress  of  Vienna,  and  of  the  eco- 
nomic and  social  development  of  the  American  nation. 
Such  things  as  the  rise  and  spread  of  democracy,  the 
industrial  revolution,  the  rise  and  spread  of  trade 
unionism,  the  balance  of  power,  etc.,  are  pursued  as  a 
necessary  part  of  the  equipment  of  an  executive  who  is 
looking  to  the  best  possible  marketing  of  his  product, 
and  at  the  same  time  to  secure  greater  stability  through 
diversification  of  outlet. 

As  part  of  the  foundation,  also,  are  special  courses  in 
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mathematics,  including  calculus  and  the  theory  of  vari- 
ations, terminating  in  a  course  in  statistics.  Prelimi- 
nary to  the  latter,  special  attention  is  given  to  the 
interpretation  of  formulas  and  the  making  of  slide 
rules. 

Following  these,  geographical,  historical,  and  statisti- 
cal studies  are  the  courses  in  accounting,  economics  and 
finance  customary  in  collegiate  business  courses. 

As  in  the  regular  engineering  courses,  the  co-opera- 
tive system  is  applied  throughout  the  course.  During 
the  first  two  years  the  student  spends  half  of  his  time 
in  shops.  Here  the  future  commercial  engineer  gets 
a  familiarity  with  production  methods.  He  learns  how 
the  products  he  must  sell  are  made.  Then,  when  the 
regular  engineering  students  are  being  graduated  from 
the  shop  into  the  planning,  design,  and  research  de- 
partments, the  commercial  engineering  students  go  into 
the  accounting,  the  stock,  the  buying,  the  cost,  the  pro- 
motion, and  the  sales  departments.  In  the  first  two 
years  the  alternations  are  by  two  weeks'  periods.  In 
the  last  three  years,  by  monthly  periods — which,  by  the 
way,  is  now  standard  also  for  the  final  three  years  of 
the  regular  engineering  course.  (Until  recent  years  the 
alternation  for  the  entire  course  was  in  bi-weekly 
periods). 

The  industries  in  which  the  co-operative  commercial 
students  work  are  quite  as  varied  as  those  in  which 
the  regular  engineering  students  are  employed,  and  in- 
clude packing,  publishing,  advertising,  banking,  and  the 
manufacturing  of  many  products,  from  paper  cartons 
and  soap  to  machine  tools.  The  course  has  met  with 
quite  as  hearty  response  from  the  industries  of  Cin- 
cinnati as  has  the  regular  engineering  course.  One  of 
the  most  gratifying  experiences  has  been  that  the  banks 
took  the  initiative  in  asking  that  co-operative  stu- 
dents be  placed  with  them.  During  the  discussion  as 
to  the  type  of  training  needed  for  banking  work,  the 
bankers  insisted  that  no  change  be  made  in  the  course, 
for,  they  contended,  the  banker  needed  to  know  quite 
as  much  about  production  and  marketing  as  he  did 
about  the  intricacies  of  finance. 

As  with  the  other  co-operative  engineering  students, 
the  commercial  engineers  must  throughout  their  course 
submit  bi-weekly  reports  on  their  field  work  together 
with  complete  semestral  summaries.  Each  man  is  given 
from  twenty  minutes  to  half  an  hour  to  present  the 
semestral  report,  after  which  it  is  fully  discussed  by 
himself  and  by  his  fellow  students.  Reports  examined 
at  the  university  last  month  indicated  a  remarkable 
grasp  of  the  industries  in  which  the  students  are 
working. 

Other  Developments 

Last  year  900  co-operative  students  were  enrolled  in 
the  Engineering  College  of  the  university,  and  the  num- 
ber expected  next  year  is  1,100.  As  in  all  previous 
years,  applications  for  admission  are  in  excess  of  the 
number  that  can  be  accommodated. 

Year  by  year  the  area  covered  by  the  co-operating 
industries  has  increased.  During  the  last  year  co-opera- 
tive students  were  located  in  industries  in  Pittsburgh, 
while  next  year  there  will  be  co-operating  industries 
in  Chicago  and  Milwaukee  as  well.  In  general,  the 
co-operating  zone  is  considered  to  be  any  point  that  is 
within  an  overnight  ride  from  Cincinnati,  tmbracing, 
in  general,  Pittsburgh  on  the  east,  Chicago  on  the  west, 
Cleveland  on  the  north,  and  Chattanooga  on  the  south. 


The  students  in  factories  at  the  greater  distances  are 
those  in  the  third,  fourth,  and  fifth  years,  when  the 
alternation  is  in  monthly  periods. 

The  college  now  has  under  consideration  the  intro- 
duction of  co-operative  courses  in  architecture,  eco- 
nomic geology,  and  in  industrial  management.  The 
expected  introduction  of  these  courses  is  due  to  the 
policy  of  the  university  of  regarding  itself  as  a  service 
department  of  the  city.  It  proposes,  as  far  as  its  re- 
sources allow  and  the  demands  are  clear,  to  meet  the 
needs  of  the  industries  which  »iake  up  the  life  not  only 
of  the  city  but  of  the  territory  tributary  thereto.  It 
is  this  point  of  view  that  promises  continued  broaden- 
ing of  the  work  of  the  college  and  of  the  application  of 
the  co-operative  idea. 

Conclusion 

It  was  stated  in  the  first  paragraph,  there  is  still 
the  same  inspiration  to  be  derived  from  a  visit  to  the 
University  of  Cincinnati  as  there  was  in  the  days  when 
the  co-operative  scheme  was  in  its  infancy.  The  inno- 
vations and  developments  here  set  forth  should  indicate 
to  the  reader  that  this  statement  was  fully  justified. 

E.  J.  M, 


When  Water- Works  Conduits  Ran  Wine 

IN  THESE  dry  days  a  tale  of  water-works  conduits 
that  "ran  with  Claret  Wine"  seems  like  a  fairy  tale; 
but  it  is  merely  a  true  "tale  of  the  olden  time."  It  was 
on  Jan.  1,  1684,  in  the  old  city  of  Lincoln,  England.  The 
days  of  Cromwell  and  the  Puritan  Commonwealth  were 
fading  from  memory.  Charles  II  had  granted  the  city 
of  Lincoln  a  new  charter  under  which,  according  to  a 
paper  by  Charles  Horobin,  water-works  engineer  of 
Lincoln,  read  before  the  Institution  of  Water  Engi- 
neers, the  city  was  rranted  the  right  "to  hold  a  fair  for 
horses  and  all  manner  of  things  [note  the  omnibus 
clause]  in  April  of  each  year."  The  charter  having 
been  brought  to  the  city  by  Sir  Thomas  HufTey,  accom- 
panied by  several  "Deputy  Lieutenants  and  other  Gen- 
tlemen of  Quality,"  the  royal  document  and  the  party 
bearing  it  were  met,  according  to  the  London  Gazette 
of  1684, 

.  .  .  without  the  City  gate,  by  the  Mayor,  Aldermen 
and  Common  Council-men  in  their  formalities,  and  by  about 
3,000  of  the  inhabitants  of  this  City  and  liberties  thereof; 
and  from  thence  proceeded  to  the  Town  Hall,  and  trained 
Bands  being  in  arms  and  drawn  up  on  botli  sides  of  thu 
streets  through  which  they  passed,  the  bells  rin  ifing,  music 
playing  and  the  people  expressinij:  their  satisfaction  with 
repeated  acclamations.  Being  com"  to  the  Hall  the  Charter 
was  read  by  the  Town  Clerk,  and  the  Mayor,  Aldermen  and 
Sheriffs  were  sworn,  which  being  done,  the  whole  company 
went  and  drank  the  King's  Health  at  the  first  Conduit 
which  ran  with  Claret  Wine  from  one  o'clock  to  six  at  night, 
and  the  Gentlemen  were  entertained  by  the  Mayor  at  a  very 
Noble  Dinner;  after  which  they  all  drank  the  Duke's  Health 
at  the  other  conduit,  which  likeivise  ran  n>ith  Claret  Wine 
daring  the  said  period;  the  whole  concluding  with  Bonfires 
and  ringing  of  Bells.     [Italics  ours. — Editor.] 

Nothing  just  like  this  has  ever  been  recorded  in 
American  water-works  history,  so  far  as  known  records 
.show,  but  tradition  has  it,  and  it  is  thought  that  there 
are  those  living  who  can  attest  it  as  a  fact,  that  years 
ago,  at  one  of  the  annual  conventions  of  the  American 
Water  Works  Association,  there  was  a  fountain  from 
which  there  flowed,  except  water,  every  kind  of  drink 
that  any  reasonable  man  could  wish. 
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Practical  Hints  on  Erection,  Operation  and  Maintenance 

Concrete  Chuting  Plants 


THERE  are  two  types  of  con- 
crete chuting  outfits  in  use, 
(1)  boom  plants  under  which  may 
be  classified  unit  plants  and  (2) 
continuous  line  plants.  The  con- 
tinuous line  plant  has  cable-sup- 
ported chutes.  It  is  the  original 
form,  but  has  been  perfected  by 
including  improvements  developed 
in  the  boom  plant. 

The  boom  plant  is  used  almost 
entirely  for  building  work,  and,  it 
is  worth  noting,  is  probably  the 
largest  machine  built  commercially 
for  handling  concrete.  Fig.  1 
shows  the  variou.s  parts  and  the 
diagram.  Fig.  2,  indicates  the  va- 
riety of  chute  ranges.  The  great 
range — the  chief  advantage  of  the 
chute  system — is  apparent  from 
the  drawing.  The  unit  plant  differs 
from  the  boom  plant  in  that  it 
has  no  separate  boom.  The  first 
section  of  the  chute  is  trussed  and 
a  head  line  as  shown  by  Fig.  3,  is 

used.  This  type  of  plant  is  of  a  simpler  design  and  as 
a  general  rule  is  less  expensive  than  the  boom  plant, 
although  it  requires  about  10  ft.  more  head  room  to 
maintain  the  proper  angle  for  the  head  line. 

For  continuous  line  plants,  which  are  best  suited  to 
bridge  and  dam  construction  and  other  types  of  exten- 
sive operations,  the  arrangements  are  more  varied.  The 
diagram.  Fig.  4,  is  a  simple  example.  Here  counter- 
weight chutes,  developed  primarily  for  boom  plants, 
are  added  to  give  the  chutes  range  beyond  the  line 
of  the  supporting  cable. 

Plant   Construction 

Both  steel  and  wood  towers  are  used  for  chute  plants. 
Although  sectional  steel  towers  are  the  most  economical 
ir.  the  long  run,  there  are  still  more  wood  towers  used 
than  steel.  The  life  of  a  wood  tower  is  limited  to  two  or 
three  jobs;  the  steel  tower,  with  ordinary  care,  should 
be  good  for  an  indefinite  number  of  jobs.  The  first  cost 
of  a  steel  tower  is  greater  than  that  of  the  wood,  but 
the  steel  tower  effects  a  saving  in  erection  and  dis- 
mantling cost  which  pays  for  it  on  ^hree  or  four  jobs. 
Wood  towers  may  be  bolted  or  spiked;  the  salvage  is 
greater  with  the  bolted.  A  good  average  figure  for 
replacement  on  a  wood  tower  is  35  per  cent  for  erection. 
Steel  towers  are  built  in  sections  of  15  or  20  ft.  Each 
tower  has  a  standard  bottom  section  which  contains  the 
tilting  chute  and  swivel  sheave  and  a  top  section  which 
contains  the  necessary  top  sheaves.  It  may  be  increased 
or  decreased  in  size  by  adding  or  subtracting  standard 
intermediate  sections.  All  steel  towers  are  fabricated 
to  template  so  that  the  various  parts  are  interchange- 
able. 

Whether  using  wood  or  steel  towers,  the  rule  for 
determining  the  maximum  height  of  the  tower  required 
is  as  follows:  "Take  the  maximum  height  at  which  con- 
crete is  to  be  poured  above  the  tower  base  and  add  to 
this  one-third  of  the  distance  through  which  the  con- 


THERE  are  brought  together  in 
this  article  hints  as  to  the 
best  methods  of  erecting,  operating 
and  maintaining  concrete  chuting 
plants.  These  are  the  crystalliza- 
tion of  the  best  experience  of  users 
and  manufacturers.  Infoi-mation 
of  this  kind  is  particularly  valuable 
now  because  chuting  plants  are  no 
longer  mere  collections  of  odd  units, 
but  are  well  thought  out  machines, 
in  which  every  part  has  been  care- 
fully designed  for  its  special  ivork. 
With  stick  highly  developed  plants, 
the  greatest  economy  can  be  se- 
cured only  by  skill  and  care  in  erec- 
tion, operation  a»id  maintenance.  It 
is  with  the  idea  of  telling  what  has 
proved  to  be  the  best  practice  that 
this  article  /ios  been  prepared. — 
Editor. 


Crete  is  to  be  chuted,  which  takes 
care  of  the  necessary  fall  in  the 
chute  line.  To  this  sum  add  20  to 
30  ft.  for  necessary  tower  head 
room." 

There  are  two  general  types  of 
chute  sections,  the  half-round  and 
the  egg-shaped.  Each  has  its  par- 
ticular advantages  and  each  fills 
all  general  specifications.  Any 
chute  12  in.  or  14  in.  wide  and  at 
least  8  in.  deep  will  handle  all  the 
concrete  that  it  is  practicable  to 
hoist  into  it,  under  average  condi- 
tions, if  placed  on  a  slope  of  one 
vertical  to  three  horizontal,  the 
recommended  slope  for  chutes. 

Chutes  are  now  used  in  the  con- 
struction    of     dams     and     other 
massive    structures    where    plum 
stones    wei-e    formerly    used,    it 
having  been  found  that  a  1:3:6:3 
mix   can   be   thus   employed   and 
handled  at  a  considerable  saving 
in  cement.    By  this  mi.x  is  meant 
one  part  of  cement,  three  parts  of  sand  and  six  parts  of 
stone  passing  through  a  2-in.  screen  and  three  parts  of 
stone  passing  through  a  4-in.  screen. 

The  standard  chute  made  by  various  manufacturers 
in  this  country  is,  at  the  present  time,  12  or  14  gage 
metal.  The  heavier  chute  means  longer  life  and  the 
length  of  life  of  a  chute  depends  entirely  upon  the  type 
of  aggregate  used  in  the  concrete.  Gravel  is  compara- 
tively easy  on  chutes  but  trap  rock  or  very  sharp,  hard 
sand  shortens  the  life  of  the  chute  considerably.  The 
method  used  for  prolonging  the  life  of  a  chute  is  re- 
lining.  These  reliners  can  be  placed  in  the  chute  at 
the  factory  or  later  on  at  the  job.  They  consist  of  a 
sheet  of  metal  shaped  to  conform  with  the  chute  and 
of  the  same  thickness  as  the  chute.  This  reliner  covers 
that  part  of  the  chute  which  comes  in  contact  with  the 
concrete.  , 

It  is  very  hard  to  state  definitely  the  length  of  life 
of  a  chute  in  cubic  yards  of  concrete  as  it  depends  upon 
so  many  different  factors.  As  a  general  average,  the 
14-gage  chute  has  a  carrying  capacity  of  between  8,000 
and  10,000  cu.yd. 

Chute  connections  are  a  very  important  feature  of 
chuting  equipment.  They  are  of  two  kinds:  one  for 
continuous  line  chute  where  no  change  in  direction  is 
required  nor  swiveling  action  necessary,  and  one  for 
boom,  unit  and  continuous  line  plants  where  swiveling 
is  a  necessary  requirement.  The  purpose  of  the  first 
type  of  connection  is  to  provide  flexibility  in  the  chute 
line.  It  should  be  ea.sy  of  attachment  and  not  change 
or  interrupt  the  flow  of  concrete.  The  purpose  of  the 
second  type  is  to  provide  means  for  swiveling  so  that 
the  concrete  can  be  poured  over  a  considerable  area  from 
the  end  of  the  chute.  This  chute  connection  should  be 
designed  to  reduce  splashing  to  a  minimum,  provide  a 
stable  support  to  prevent  the  chute  from  tipping,  and 
to  give,  as  near  as  possible,  no  interference  to  the  flow 
of  concrete.    In  selecting  any  chute  section  it  is  advis- 
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able  to  see  that  the  chute  is  so  designed  that  either  type 
of  connection  can  be  removed  or  attached  at  will,  as  the 
chute  on  one  job  may  require  a  continuous  line  joint, 
and  on  another  job,  the  other  type. 

There  are  certain  relations  between  the  size  of  mixer, 
size  of  elevator  bucket,  and  size  of  tower  hopper  which 
should  govern  the  selection  of  a  plant.  The  table  below 
give?  p.  suggestion  as  to  this  relationship. 

Sizp  of  mixer 14-S  21-S  28-S 

Size  of  bucket 14  cu.ft.        22  cu.ft.        28  cu.ft. 

Size    of    hopper 20  cu.ft.        30  cu.ft.        40  cu.ft. 


In  general,  the  rule  may  be  stated  in  this  fashion. 
"The  working  capacity  of  the  elevator  bucket  should 
correspond  with  the  wet  batch  capacity  of  the  mixer. 
The  tower  hopper  should  be  at  least  50  per  cent  greater 
in  working  capacity  than  the  elevator  bucket  to  allow 
for  unforeseen  holdups  in  pouring,  and  additional  stor- 
age capacity." 

Plant  Location 

While  the  conditions  are  so  divergent  that  it  is  im- 
possible to  lay  down  specific  rules  on  plant  installation, 
there  are  certain  general  rules  which  should  be  fol- 
lowed in  so  far  as  possible: 

1.  Since  the  cost  of  handling  materials  behind  the 
mixer  is  of  equal  importance  to  the  cost  of  handling  the 
mixed  concrete,  the  receiving  and  handling  of  cement 


FIG.  1.  A  TYPICAL  BOOM  CHUTING  PL.4.NT  SHOWING 
METHOD  OF  EXTENDtNO  RANGE 

and  aggregates  should  be  convenient  to  the  mixing  and 
hoisting  plant. 

2.  It  Is  desirable  to  locate  the  hoist  tower  in  a  cen- 
tral position  so  that  the  semi-circular  radius  of  action 
of  the  boom  can  be  utilized  to  full  advantage. 

3.  The  maximum  efficiency  of  operation  of  boom 
plant  equipment  is  confined  to  placing  concrete  within 
130  to  160  ft.  of  the  tower  base.  Where  the  reach  is 
m  excess  of  this  distance,  study  is  recjuired  to  deter- 
mine whether  it  would  be  more  advantageous  to  chute 
the  concrete  into  floor  hoppers  located  at  central  points 
and  within  130  ft.  from  the  base  of  the  tower  and  to 
handle  it  from  these  hoppers  to  the  far  portions  of  the 
work  in  buggies,  or  to  attempt  to  cover  the  far  portions 
of  the  work  directly  from  chutes,  using  the  more  or 
less  troublesome  floor  supports  that  would  be  required. 

4.  To    warrant    the    installation    of    a    steel-tower, 


quick-shift,  counter-shift,  counterweight-chute  plant, 
the  work  should  contain  at  least  4,000,  or  better  5,000 
cu.yd.  of  concrete. 

5.  Where  a  building  is  so  large  that  it  is  not  possible 
to  cover  the  entire  work  from  one  tower,  the  yardage 
of  concrete  will  determine  whether  a  two-tower  plant 
should  be  installed  or  whether  a  one-tower  plant  should 
be  used  and  buggies  be  employed  as  an  auxiliary  means 
of  distribution. 

6.  The  height  of  work  does  not  offer  serious  difficulty 
as  steel  towers  are  now  being  constructed  to  heights 


2.      DI.\GR.\M  .'SHOWING  VARIETY   OF  KANCJES   OF  A 
BOOM  PLANT 

as  great  as  240  or  280  ft.,  this  height  covering  the 
exceptional  job.  The  ordinary  building  can  be  covered 
by  a  tower  200  ft.  or  less  in  height. 

There  are,  of  course,  occasional  construction  opera- 
tions involving  the  placing  of  large  yardages  of  con- 
crete which  cannot  be  covered  by  general  rules.  In  such 
cases  it  is  wisdom  to  call  into  consultation  experts  who 
have  had  a  wide  experience  in  the  handling  of  special 
work. 

Plant  Erection 

Towers,  whether  of  wood  or  steel,  should  be  guyed 
at  40-ft.  intervals,  these  guys  to  run  off  to  suitable 
anchorages  at  a  slope  of  not  less  than  45  deg.  with  the 
vertical.  Turnbuckles,  with  shackles,  should  be  inserted 
at  both  the  tower  and  anchorage  ends  of  the  guy  lines; 
the  turnbuckles  make  it  possible  to  take  up  slack  in 
the  guys  for  the  purpose  of  plumbing  the  tower  and 
the  shackles  make  it  easy  to  "slip"  a  guy  line  either 
for  the  purpose  of  allowing  a  boom  to  swing,  or  for 
clearing  some  obstruction. 

A  crew  of  seven  men  and  a  foreman  should  erect  80 
ft.  of  tower  per  day  and  set  the  guys.  The  dismantling 
of  the  equipment  can  be  accomplished  in  approximately 
one-half  the  time  required  for  erection. 

It  is  always  advisable  to  have  the  hoisting  engine  on 
the  job  before  the  erection  of  the  tower  is  commenced 
so  that  it  will  not  be  necessary  to  lift  the  tower  parts 
by  hand.  First  the  bottom  frame  of  the  tower  is  set 
in  place  and  the  four  lower  corner  posts  are  bolted 
into  position  and  held  together  by  the  re(|uired  struts 
and  diagronals.  All  that  is  necessary  for  handling  sub- 
sequent members,  as  the  work  gets  away  from  the 
ground.  Is  a  light  wooden  gin  pole  about  16  ft.  long, 
having  a  heavy  spike  in  its  lower  end.  The  spike  fitting 
in  between  tower  members,  will  provide  a  good  swivel- 
ing  support  for  the  pole,  which  is  set  within  the  tower 
and  leaned  over  so  that  the  upper  end  is  outside  and 
in  a  suitable  position  for  hoisting  the  tower  members. 

All  bolting  of  gussets  and  small  members  should  be 
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done  on  the  ground  so  that  mid-air  work  may  be  held 
down.  Experienced  iron  workers  will  have  no  trouble 
in  getting  the  various  parts  together  since  similar 
parts  are  interchangeable.  The  heaviest  members  are 
the  corner  posts  which  are  20  ft.  long. 

The  one  caution  in  connection  with  the  erection  of  a 
steel  tower  refers  to  the  tightening  of  the  bolts.  While 
all  bolts  should  be  put  in  place  as  the  tower  progresses 
in  height  they  should  not  be  tightened,  this  tightening 
should  be  postponed  until  the  tower  has 
been  carried  to  its  full  height  and 
plumbed,  after  which  the  erectors  will 
go  over  it  making  sure  that  all  bolts  are 
properly  tightened.  After  the  tower  is 
ilace  the  .sliding  frame  fix- 
;s  are  put  on  the  tower  at 
und  level  and  the  tower 
per  is  bolted  into  place  at 
a  convenient  eleva- 
tion. The  boom  is 
then  erected  on  the 
ground  and  the  slid- 
ing frame  is  raised 


Fl<:.    3.      TYPICAL  UXIT   PL.>VNT   WITH    TKIS.SED   CHUTE 
REPLACING   nOOM 

sufficiently  to  allow  the  boom  hinge  connection  to  be  put 
in  at  ground  level.  The  boom  is  then  rigged  at  the 
proper  inclination  and  the  entire  plant  lifted  to  an 
elevation  convenient  for  attaching  the  counterweight 
chute,  this  counterweight  section  likewise  having  been 
completely  assembled  on  the  ground.  By  this  method 
there  is  practically  no  mid-air  work  after  the  tower  has 
been  erected. 

In  building  a  wood  tower,  carefully  constructed  tem- 
plates should  be  made  exactly  in  accordance  with  the 
tower  drawings.  These  templates  should  contain  the 
exact  location  of  all  bolt  holes.  If  possible  each  timber 
should  be  marked  with  a  number.  In  other  words,  the 
corner  posts  should  all  bear  one  number,  the  cross 
braces  another,  sway  braces  another,  and  so  on.  By  so 
numbering,  the  workmen  who  are  erecting  the  tower 
can  signal  for  a  certain  piece  of  timber  and  be  assured 
that  when  it  is  sent  up  it  is  the  proper  piece.  One  of 
the  most  important  things  in  erecting  a  wood  tower 
is  the  guying,  and  at  the  time  of  starting  to  erect  the 
tower,  the  fir.st  thing  that  should  be  done  is  to  locate 
the  guy  anchors  or  deadman  in  order  that  there  may 
be  no  excu.se  for  continuing  the  building  of  the  tower 
without  guys  because  no  anchorages  have  been  provided. 
When  the  tower  ha.s  reached  the  height  of  between  3.5 
and  40  ft.  the  fir.st  set  of  guys  should  be  attached.  If 
the  contractor  plans  to  use  his 
wood  tower  on  two  or  three  jobs 
it  should  lie  of  bolted  construction 


Continuous  line  chutes  are  made  in  lengths  of  10,  20 
and  .30  ft.  A  continuous  line  chute  connection  should 
be  placed  at  least  evei-y  30  ft.  in  the  line,  and  the  chute 
line  should  be  supported  by  manila  rope  from  the  main 
cable  at  least  every  30  ft.  and  preferably  every  20  ft. 
The  overhead  cable  should  be  of  plowsteel.  The  sup- 
porting ropes  should  be  5-in.  manila.  A  douMe  6-in. 
wood  block  and  a  6-in.  single  wood  block  should  be  used 
with  the  manila  rope  for  supporting  the  chutes.  The 
chutes  are  equipped  with  hangers  for  attaching  the 
supporting  ropes. 

The  sketches  in  Fig.  5  show  two  methods  for  con- 
necting the  manila  ropes  to  the  overhead  cable.  The 
overhead  cable  may  be  firmlj"  lashed  to  the  top  of  the 
hoist  tower  at  the  point  where  it  crosses  the  tower  and 
the  back  kick  of  the  line  can  be  taken  care  of  inde- 
pendently, or  the  overhead  cable  can  be  run  on  a  set 
of  rollers  over  the  top  of  the  tower  into  a  dead  man. 
Both  methods  are  used  in  actual  practice  and  both  meth- 
ods are  satisfactory.  The  sag  in  the  supporting  cable 
should  be  from  8  to  12  per  cent.  The  approved  method 
of  placing  long  lines  of  cable-suspended  chutes,  is 
first  to  put  up  the  chute  suspension  cable  and  then  to 
put  the  chutes  in  place  at  ground  level,  one  by  one, 
pulling  the  entire  line  up  toward  the  tower  as  the  line 
of  chutes  is  lengthened.  Standard  trolleys  which  ride 
on  the  suspension  cable  can  be  obtained  for  this  purpose. 
These  trolleys  are  held  in  their  proper  position  on  the 
cables  by  a  spacing  line.  Running  the  chutes  up  on  the 
suspension  cable  rather  than  lifting  them  vertically  into 
place,  as  is  sometimes  done,  saves  a  considerable  amount 
of  labor. 

Plant  Maintenance 

Depreciation  of  modern  steel-tower  giavity-plant 
equipment  is  confined  almost  entirely  to  the  chutes, 
there  being  otherwise  only  the  rollers  on  the  hoist 
bucket  to  wear  and  practically  nothing  on  the  tower, 
lower  hopper  or  boom.  The  amount  of  concrete  which 
a  chute  will  convey  before  becoming  worn  out  depends 
upon  the  aggregate.  A  trap-rock  aggregate  is  more 
severe  in  its  action  than  a  gravel  aggregate.  As  a 
general  average,  the  carrying  cajiacity  of  an  ordinary 
14-gage  chute  runs  between  8,000  and  10,000  cu.yd. 
Where  it  is  known  that  a  given  set  of  chutes  will  have 
to  handle  more  than  this  amount  of  concrete  on  one 
installation,  the  best  practice  is  to  have  interliners  of 
like  weight  put  in  the  chutes  at  the 
time  of  their  manufacture.  These 
liners  extend  up  on  the  sides  of  the 
chutes  only  as  far  as 
the  conci'ete  normal- 
ly   piles    in    transit. 


ITripod 


FIG.    1.     ELEVATION  OF  A  TYPICAL  CONTINUOUS  LINE  PLANT 
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At  a  time  when  the  original  unlined  chute  would  be 
worn  out  only  the  liner  plates  on  the  lined  chutes  will 
have  become  worn  through.  It  is  relatively  simple  and 
inexpensive  to  leplace  these  plates,  thus  making  the 
chute  sections  practically  as  good  as  new. 

To  hold  down  the  depreciation  of  chutes,  they  should 
be  handled  with  reasonable  care  so  they  are  not  dented 
(a  high  spot  in  a  chute  very  soon  results  in  a  hole)  and 


FIG.   5.      HAXGER  CONNECTIONS  TO  SI'SPEN.SION  CABLE 

they  should  he  kept  clean.  The  approved  method  of 
keeping  the  chute  lines  clean  is  either  to  run  a  water 
line  to  the  tower  hopper  or  to  elevate  water  in  the 
hoist  bucket,  and  flush  the  chute  line  whenever  opera- 
tions are  to  cease  for  a  period  in  excess  of  half  an 
hour.  The  addition  of  liners  of  course  makes  the 
chutes  stiffer  and  reduces  the  chances  that  they  may 
become  dented.  Chutes,  as  they  leave  the  manufac- 
turer, are  ordinarily  painted  on  the  outside  and  given 
a  slush  coat  of  heavy  oil  on  the  inside,  it  having  been 
found  disadvantageous  to  painf  the  inside  because  the 
paint,  until  worn  off,  seriously  retards  the  flow  of  con- 
crete. When  equipment  is  to  be  laid  up  for  the  winter, 
good  practice  indicates  that  the  painted  parts  be  re- 
painted if  they  have  been  weathered  to  any  considerable 
extent,  and  that  the  inside  of  the  chutes  be  covered 
with  a  slush  coat  of  heavy  oil. 

Plant  Costs 

Cost  varies  with  the  character  and  extent  of  the 
equipment.  The  cost  of  a  specific  installation  and  of  a 
representative  operation  are,  therefore,  as  truly  indi- 
cative as  are  general  figures,  which  have  to  be  qualified 
in  many  ways.  Any  cost  figures  it  may  be  repeated 
are  merely  indicative.  Absolute  costs  cannot  be  given. 
These  warnings  must  be  kept  in  mind  in  studying  the 
examples  cited. 

The  cost  of  a  160-ft.,  1-cu.yd.  batch  steel  tower  deter- 
mined on  a  building  operation  in  New  York  City  in 
July,  1920,  was: 

StcM  tower $2,325 

Blocks  and  cnblp 325 

Erection  Btjl    50  per  ft 240 

DismantlinK  at  50c.  por  f t 80 

Depreciation  5  per  cent  on  $2.650 135 

TJuckng 50 

Total  fixed  chrgcs $503 

Total  charecs — M  job $3. 1  53 

An  estimate  of  the  cost  of  a  timber  tower  for  the 
^ame  operation  is  as  follows: 

Cable  and  hlockn $325 

Lumber  (50  bd  ft.  per  running  ft.  (q>  $80  per  .\II       640 

Framing  at  $1    50  per  ft 240 

Bolts  and  nail.-  at  $1.25  per  ft 200 

Tower  before  erection $1,080 

Tower  erection :  $1.50  per  ft 240 

Dismantling  at  $1 160 

Depreciation  at  50  per  cent  of  $1,405 703 

Trucking 50 

Fixed  charges $  1 , 1 03 

Total  charges  —  I»t  job $2,558 


As  an  example  of  operating  costs  the  Gardner-Lucas 
Building,  New  York  City,  is  selected.  This  building 
was  constructed  in  1920.  It  required  about  8,000  cu.yd. 
of  concrete  and  the  organization  was  as  follows: 

I  forem.nn  at  $1  per  hour,  per  day $8   00 

I  hoisting  engineer  at  $1  per  hour,  per  day 8   00 

I  mixer  engineer  at  $1  per  hour,  per  day 8  00 

I  laborer  on  sand  at  60c.  per  hour,  per  day. 4  80 

1  laborer  on  gravel  at  60c.  per  hour,  per  day 4  80 

2  laborers  on  cement  at  60c.  per  hour,  per  day. .  .  9  60 

I  laborer  on  hopper  at  60c.  per  hour,  per  day 4  80 

I  mixer  operator  at  70c.  per  hour,  per  day 5   60 

1  mixer  helper  at  60c.  per  hour,  per  day 4  80 

2  laborers  spreading.  60c.  per  hour,  per  day 9  60 

2  chute  uandlers  at  60c.  per  hour,  per  day 9  60 

$77  60 

The  average  day's  run  was  about  300  cu.yd.,  making 
the  cost  of  mixing  and  placing  about  25c.  per  cubic 
yard.  The  average  mixing  and  placing  cost  for  the 
entire  job  was  36c.   per  cubic  yard. 

A  man  with  a  buggy  will  average  12™  cu.yd.  per 
hour,  or  20  cu.yd.  an  eight-hour  day.  It  would  require 
fifteen  laborers  to  place  300  cu.yd.,  one  laborer  would 
be  required  on  a  floor  hopper,  and  four  to  move  run- 
ways. So  on  a  similar  job  using  the  buggy  method, 
the  organization  would  be  as  follows : 

I  foreman  at  $  1 .00  per  iiour,  per  day $8  00 

I  hoisting  engineer  at  $1   00  per  hour,  per  day 8  00 

I  mixer  at  $1.00  per  hour,  per  day 8  00 

1  laborer  on  sand  at  60c.  per  hour,  per  day 4  80 

2  laborers  on  gravel  at  60c.  per  hour,  per  dav   9  60 

I  laborer  on  cement  at  60c.  per  hour,  per  day 4  80 

I  labore   on  tower  hopper  at  60c.  per  uour,  per  day.. .  4.80 

I  mixer  operator  at  70c.  per  hour,  per  day 5  60 

I  mixer  helper  at  60c.  per  hour,  per  day 4  80 

15  laborers — -buggies  at  60c.  per  hour,  per  day 72  00 

1  laborer,  floor  hoppers,  at  60c.  per  hour,  per  day., .  4  80 
4  laborers,  runways,  at  60e.  per  houi ,  per  day. 1 9  20 

2  laborers,  spreaders,  at  60c.  per  hour,  per  day 9.  60 

$164.00 

With  an  average  day's  run  of  300  cu.yd.,  the  cost 
per  yard  for  mixing  and  placing  would  be  53c.  by 
using  the  buggy  method  with  necessary  crew. 

Conclusion 

Concrete  gravity  plants  are  machines  for  placing  con- 
crete at  any  point  in  a  considerable  horizontal  area, 
at  any  elevation.  Mobility  and  permanent  construction 
are  necessary  if  the  machine  is  to  be  employed  on  sev- 
eral operations  and  this  repeated  use  is  essential  to 
economy  of  plant  investment.  Proper  installation, 
perfect  maintenance  and  skillful  operation  are  required 
for  maximum  production.  These  call  for  intelligent 
mechanical  direction  and  experienced  machine  oper- 
ators. 


Testing  Wearing  Qualitie.s  of  Shovels 

Tests  upon  the  various  alloyed  steels  in  order  to 
determine  the  best  steel  to  use  for  the  manufacture 
of  shovels  have  been  carried  on  recently  by  the  Wood 
Shovel  &  Tool  Co.,  Piqua,  Ohio.  The  tests  determine 
not  only  the  wear  on  the  edge  of  the  blade,  but  also 
the  wear  on  the  surface  of  the  blade,  the  strength  of 
the  weld,  toughness  of  the  steel  and  the  durability  of 
the  straps.  The  testing  machine  was  designed  with 
a  rotating  axle  and  four  arms  in  which  the  shovels 
were  fastened.  The  machine  is  driven  with  a  3-hp. 
motor  with  the  speed  reduced  to  14  r.p.m.  The  shovels 
were  forced  through  more  than  3  ft.  of  red  granite 
rock.  Over  125,000  revolutions  through  the  granite 
rocks,  or  a  distance  of  more  than  75  miles,  were  made 
by  some  of  the  steel  shovels  without  the  blades  break- 
ing or  straps  pulling  loose.  Based  on  the  tonnage  of 
material  handled  per  shovel,  this  indicates  that  one 
shovel  would  have  handled  3,400  tons. 
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Thirty  Years'  Engineering  Service 
for  District  of  Columbia 

Asa  E.  Phillips.  Resigning  as  Sanitary  Engineer, 

Reviews  His  Work  and  Outlines 

Recent  Difficulties 

IN  RESIGXIXG,  effective  Aug.  IG,  as  sanitary  engi- 
neer of  ihe  District  of  Columbia  after  thirty  years'  of 
engineering  service,  Asa  E.  Phillips  presented  a  review 
of  his  work  in  the  design  and  construction  of  sewers 
and  sewage  disposal  works  for  the  district  and  adjacent 
territory  and  in  supervising,  of  late,  the  underground 
construction  woi-k  of  public  service  corporations.  At 
the  close  of  his  review  Mr.  Phillips  stated  some  of 
the  difficulties  he  had  met  and  the  heavy  burden  he  had 
carried  in  recent  years  because  of  a  limited  underpaid 
engineering  staff.  At  the  beginning  of  his  letter  of 
resignation,  addressed  to  the  engineer  commissioner 
of  the  District  of  Columbia,  Mr.  Phillips  stated  that 
the  present  is  a  favorable  time  for  him  to  resign, 
because  of  the  e.xcellent  condition  of  existing  works, 
the  "limited  outlook  for  new  works"  and  the  "lack  of 
any  appropriations  for  the  sewage  disposal  system," 
and  gave  the  condition  of  his  health  as  a  specific  reason 
for  resigning.  He  stated  that  he  had  served  under  12 
of  the  16  engineer  commissioners  of  the  district,  and 
that  this  was  a  longer  term  than  that  of  any  other 
department  head  in  the  district  government.  Mr.  Phil- 
lips' review  of  his  sei-vices  is  here  given  in  full,  as 
follows : 

1891-1894 — Principally  subsurface  surveys  and  large  scale 
map  construction  of  the  drainage  system  of  the  district. 
This  was  the  first  set  of  50'  =  1"  maps,  followed  later  by 
the  preparation  of  similar  sets  for  highways,  water  mains 
and  electric  conduits. 

1894-1898 — Plans  and  estimates  for  new  drainage  works 
and  construction  of  new  works. 

1898-1900 — Rainfall  and  run-off  studies,  hydraulic  data 
and  experiments,  including  what  are  believed  to  be  among 
the  earliest  studies  along  the  line  of  what  is  now  called  the 
"rational  method"  of  drainage  computation;  at  the  same 
time  continuing  the  usual  current  work  on  new  plans  and 
carrying  on  construction  work. 

1900-1908 — Engineer  in  charge  of  designs,  estimates  and 
construction  for  the  sewage  disposal  system  including  the 
main  sewerage  pumping  station  and  its  mechanical  equip- 
ment and  all  other  works  except  the  F  St.  interceptor  and 
the  Tiber  Creek  and  New  Jersey  Ave.  high-level  interceptor, 
begun  before  this  period. 

Inception  of  Greater  Sanitary  District 

1908-1921 — Head  of  the  sewerage  division,  engineer  de- 
partment, first  as  superintendent  and  later  as  sanitary  engi- 
neer, including  charge  of  underground  construction  of  pub- 
lic service  corporations.  The  work  of  this  period  has  in- 
cluded studies  and  plans  and  partial  construction  of  the 
enlarged  sewage  disposal  system,  from  its  original  limits 
within  the  old  city  of  Washington  so  as  to  include  the  entire 
district;  and  also  the  inception  of  a  greater  sanitary  dis- 
trict, including  those  areas  of  Maryland  which  are  a  growing 
source  of  pollution  of  the  park  streams  of  the  district. 

It  has  included  the  expansion  at  the  same  time  of  the 
sewerage  system  to  serve  the  outlying  areas  as  far  as  the 
district  line  from  Potomac  Heights  to  Chesapeake  Junction; 
this  permitting  the  development  of  the  many  healthful  and 
attractive  suburban  areas. 

The  supervision  of  underground  construction  of  the  public 
service  corporations  has  been  carefully  organized  along  a 
systematic  plan  of  location  with  accurate  record  sheets  and 
mapping,  under  an  equitable  arrangement  of  cost  construc- 
tion with  these  corporations. 


In  the  business  and  congested  downtown  area  two  impor- 
tant developments  have  been  accomplished:  The  providing 
where  required  of  deep  service  sewers  independent  of  the 
ordinary  combined  storm  and  sanitary  system,  for  important 
business  structures  with  the  cost  borne  entirely  by  the  prop- 
erties benefitted;  and  the  mapping  on  a  very  large  scale, 
from  careful  subsurface  surveys  of  all  underground  con- 
struction, making  a  set  of  model  charts  whereon  in  appro- 
priate colors  these  intricate  structures  are  accurately  set 
forth.  In  these  particulars  Washington  has  set  a  standard 
not  attained,  it  is  believed,  by  any  other  American  city,  and 
both  without  any  additional  expenditure  of  public  funds. 

The  maintenance  of  a  sewerage  and  drainage  system  in 
which  $20,000,000  is  invested  is  a  very  important  work.  In 
1908  was  first  inaugurated  a  complete  annual  inspection  of 
the  interior  of  all  trunk  sewers  with  systematic  and 
thorough  recording  of  all  structural  defects,  accompanied 
by  a  continuous  inspection  of  the  smaller  lines.  This  work, 
involving  the  detailed  examination  of  700  miles  of  sewers,  is 
so  arranged  and  timed  as  to  require  only  the  services  of  the 
normal  force  by  utilizing  its  period  of  seasonal  winter  in- 
activity. One  of  the  first  fruits  of  this  new  work  was  the 
detection  of  the  impending  failure  of  the  great  30-ft.  span 
Tiber  sewer  under  the  heavy  Union  Station  Plaza  fill  and 
the  prompt  reconstruction  of  this  great  storm  sewer  by  day 
labor  forces  working  from  the  interior  without  surface  exca- 
vation narrowly  averted  what  would  have  been  a  serious 
disaster.  Regularly  these  inspections  are  followed  up  with 
prompt  repairs  throughout  the  system. 

Division  Lacks  Technical  Personnel 

Much  of  the  drainage  system  of  the  District  of  Columbia, 
as  it  now  exists,  is  fragmentary  and  incomplete,  the  result  of 
growing  inadequacy  in  the  allotment  of  funds.  The  work 
done  has  been  carried  on  under  great  and  increasing  difficul- 
ties due  to  the  impossibility  of  maintaining  a  capable  per- 
sonnel with  the  meager  rates  of  compensation  allowed  for 
technical  assistants.  There  was  a  time,  years  ago,  when 
four  of  the  six  or  seven  major  engineering  colleges  of  the 
country  had  graduates  in  responsible  charge  of  work  in  this 
division ;  with  a  number  of  graduates  of  the  minor  colleges 
also;  today,  the  sanitary  engineer  does  not  have  as  assist- 
ants a  single  graduate  from  the  major  colleges  of  engineer- 
ing and  has  only  two  assistants  with  any  engineering 
degrees.  It  is  not  at  all  intended  to  indicate  that  the  grade 
of  the  institution  determines  the  capacity  of  the  graduate, 
yet  the  situation  as  set  forth  in  a  work  whose  technical  de- 
tail is  of  primary  importance,  involves  a  danger  that  should 
njt  be  overlooked,  and  has  resulted  in  a  great  and  unreason- 
able burdening  of  the  sanitary  engineer.  How  great  may 
be  measured  by  the  fact  that  there  is  not  a  single  drawing 
involving  any  elements  of  engineering  design  on  the  records 
of  this  department  for  very  many  years  past  which  covers 
construction  work  costing  more  than  $10,000,000  and  involv- 
ing structures  of  every  sort,  simple  and  complex,  which  has 
not  been  worked  out  in  detail  personally  by  the  sanitary 
engineer. 

With  his  supervisory  duties  involved  in  the  design^ 
construction,  maintenance  and  operation  of  a  very  larg* 
and  somewhat  complicated  drainage  and  disposal  system,  to 
say  nothing  of  the  inception  and  development  of  projects, 
the  preparation  of  estimates  and  the  administration  of 
sowerage  appropriations,  the  lack  of  technical  assistance  in 
this  tedious  and  time  absorbing  detail  has  been  an  added 
burden  that  for  years  past  has  strained  him  beyond  reason- 
able limits.  An  example  of  this  manifest  deficiency  is  found 
in  the  drafting  force  where  the  highest  annual  salary 
allowed  is  $1,200,  or  a  rate  of  about  $4  per  day,  less  than 
the  rate  allowed  pick-and-shovel  men  in  the  trenches.  With 
such  rates  of  pay  it  is  manifestly  impossible  to  secure  men 
capable  of  performing  the  services  demanded  by  the  work 
involved. 

In  conclusion  I  desire  to  express  my  appreciation  of  the 
earnest  and  sincere  labors  of  the  entire  personnel  under  my 
direction;  in  some  instances  they  are  rendering  a  service 
unexcelled  in  any  other  like  organization  and  entirely  dis- 
proportionate to  the  compensation  allowed  them. 
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Engineers  Seek  Data  on  Pressure 
Tunnel  Construction 

Committee  Appointed  by  Swiss  Railroads  Investi- 
gating Causes  and  Remedy  for 
Failure  at  Ritom  Plant 

Prof.  A.  Rolin  of  the  Zurich  rolijtechnic  College,  one 
of  the  five  members  of  a  committee  of  engineers  ap- 
pointed by  the  Svnss  Federal  Railroads  to  investigate 
the  failure  of  a  pressure  tunnel  at  the  Ritom  hydro- 
electric plant  in  May,  1920,  has  requested  the  "Engi- 
neering Netvs-Record"  to  publish  a  questionnaire,  and 
explanation,  that  the  committee  has  addressed  to 
hydro-electric  plants  and  their  engineers  in  various 
countries,  regarding  pressure  tunnel  construction.  The 
subject  mil  readily  be  recognized  as  important  and  one 
in  ichich  an  internationxil  effort  to  secure  information 
should  be  valuable.  It  is  requested  that  replies  be 
addressed  to  F.  Rothpletz,  Spitalgasse  2i,  Berne,  Swit- 
zerland, chairman  of  the  committee  of  experts  appointed 
by  the  Siviss  railways. — Editor. 

NEAR  the  St.  Gothard  line  the  Ritom  hydro-electric 
_  power  station  was  erected  by  the  Swiss  Federal 
Railroads,  designed  to  supply  power  for  electric  trac- 
tion on  this  line.  In  May,  1920,  the  pressure  tunnel 
carrying  the  water  from  the  Ritom  Lake  to  the  pressure 
pipe  line  was  filled  for  the  first  time  and  was  found  to 
be  leaking.  The  internal  water  pressure  is  54  lb.  per 
sq.in.  at  the  upper  end,  65  lb.  per  sq.in.  at  the  lower 
end  of  the  tunnel.  Some  days  after  it  was  filled  sev- 
eral springs  began  to  flow  on  the  mountain  slope  just 
outside  the  tunnel,  where  water  had  never  been  pre- 
viously observed.  A  few  days  later,  an  earth  slide 
occurred  at  another  section  of  the  slope,  threatening 
the  pipe  line.  Where  the  earth  slide  had  started,  sev- 
eral springs  appeared.  When  the  tunnel  was  emptied, 
all  the  springs  ceased  at  once  to  flow,  and  it  was 
therefore  evident  that  it  was  not  tight.  The  tunnel 
and  water  chamber  are  completely  lined  with  concrete, 
with  a  smooth,  water-tight  cement  finish,  according  to 
the  statement  of  the  committee  of  experts  appointed 
by  the  Swiss  railroads  to  study  the  subject.  A  thor- 
ough inspection  of  both  revealed  a  great  number  of 
very  small  cracks  which  were  for  the  most  part  longi- 
tudinal. 

The  Investigating  committee  has  stated  that  the 
quality  of  the  concrete  used  for  lining  the  tunnel  was 
good  and  that  the  smooth  cement  finish  of  the  lining 
had  been  well  applied  and  had  set  very  well;  that  the 
concrete  lining  had  been  brought  close  to  the  rock  and 
that  in  all  places  where  cavities  between  concrete  and 
rock  could  be  expected  the  cavities  had  been  "mostly 
filled  with  cement  grout."  The  cracks  and  leakage  in 
the  tunnel  and  water  chamber  could  not,  therefore,  be 
attributed  to  faulty  construction,  according  to  the  com- 
mittee, since  water  could  have  gone  only  through  these 
cracks.  It  is  concluded  that  there  are  causes  leading  to 
the  formation  of  cracks  which  have  not  hitherto  been 
sufficiently  known,  as,  for  instance,  a  certain  yielding 
of  the  rock. 

In  order  to  avoid  a  long  stop  of  the  entire  plant,  all 
the  cracks  were  sealed  and  the  tunnel  again  put  into 
service,  but  the  pressure  at  the  lower  end  had  to  be 
kept  within  14  lb.  per  sq.in.  From  that  time  until 
the  committee  sent  out  the  questionnaire  no  further 
leakage  has  occurred. 


The  pressure  tunnel  of  the  Ritom  power  station  is 
about  5,800  ft.  above  sea  level  and  is  2,800  ft.  long  on 
a  grade  of  0.7  per  cent.  It  passes  along  the  mountain 
side,  but  lies  at  least  133  ft.  under  the  i-ock  surface. 
The  rock  through  which  the  tunnel  is  cut  consists 
mostly  of  small-banked,  rather  soft  mica  schist  and 
very  micaceous  gneiss.  The  inclination  of  the  strata 
is  about  45  deg.  and  it  crosses  the  axis  of  the  tunnel 
at  an  angle  varying  between  30  deg.  and  60  deg. 

In  view  of  the  fact  that  the  Swiss  Federal  Railroads 
are  constructing  other  similar  tunnels  and  will  have 
to  construct  more  of  them  in  the  future,  the  general 
management  has  appointed  a  committee  of  experts, 
which  has  issued  the  following  questionnaire  addressed 
to  engineers  and  others  associated  with  the  design, 
construction  and  operation  of  other  hydraulic  pressure 
tunnels: 

1.  When  was  the  tunnel  built  and  how  long  has  it  been 
in  service? 

2.  What  is  the  length  of  the  tunnel  or  shaft? 

3.  What  is  the  grade  of  the  tunnel  (give  longitudinal 
profile  if  possible)  and  what  is  the  highest  and  lowest 
water  level? 

4.  What  are  the  minimum  and  maximum  pressures  in 
the  tunnel  or  shaft  in  pounds  per  square  inch? 

5.  What  is  the  cross-sectional  area  of  the  tunnel  or  shaft 
in  squire  feet? 

6.  State  method  of  construction  and  whether  or  not  tun- 
nel is  lined  with  masonry.  (Supply  sectional  drawing  if 
possible.) 

7.  What  is  the  thickness  of  the  lining?  What  is  the 
material  used?  How  was  it  applied  and  what  cement  was 
used? 

8.  Has  the  thickness  of  the  masonry  been  fixed  in  accord- 
ance with  the  internal  pressure?  What  conditions  have  been 
assumed  to  exist?  Has  any  particular  assumption  been 
made  as  to  the  yielding  or  the  elasticity  of  the  rock? 

9.  Is  the  masonry  close  to  the  rock  or  are  there  cavities 
between  the  rock  and  the  lining  of  the  tunnel,  which  are 
only  filled  with  dry  stone  packing  or  not  filled  at  all? 

10.  Have  such  cavities  been  filled  with  cement  grout  dur- 
ing or  since  construction  of  the  tunnel?  Under  what  pres- 
sure was  this  grouting  done? 

11.  Does  the  tunnel  penetrate  earth  or  rock?  If  rock, 
what  kind  (marl,  limestone,  conglomerate,  gneiss,  granite 
or  any  other  kind  of  stone)  and  condition  (homogeneous, 
stratified,  cracked,  water-tight  or  porous)  ? 

12.  Does  the  tunnel  follow  a  mountain  slope  or  cut  through 
a  mountain  range?  What  are  the  longest  and  shortest  dis- 
tances between  the  gallery  and  the  rock  surface,  vertically 
and  horizontally? 

13.  What  angle  does  the  axis  of  the  tunnel  form  with  the 
drift  of  the  strata?  What  is  the  inclination  of  the  strata 
to  the  horizontal  plane? 

14.  Have  influences  been  observed  due  to  the  position  of 
the  tunnel  relative  to  the  stratification  of  the  rock? 

15.  Are  there  certain  parts  of  the  gallery  not  lined  at  all 
with  masonry,  and  has  anything  been  done  in  these  parts  to 
make  the  rock  water-tight? 

Since  not  only  the  Swiss  Federal  Railroads  have 
become  greatly  interested  in  this  inquiry  but  also  all 
power  companies  engaged  in  the  construction  of  such 
tunnels,  it  is  hoped  by  the  committee  that  other  engi- 
neers will  assist  them  by  replying  to  the  questionnaire, 
giving  as  much  information  as  possible.  The  commit- 
tee con.si.sta  of  F.  kothpletz,  chairman,  Spitalgasse  24, 
Berne,  Switzerland;  Prof.  M.  Lugeon,  Department  of 
Geology,  University  of  Lausanne;  Prof.  A.  Rohn,  De- 
partment of  Civil  Engineering,  Zurich  Polytechnic 
College;  J.  BUchi,  consulting  engineer,  Zurich;  and 
Prof.  E.  Hugi,  Department  of  Mineralogj',  University 
of  Berne. 
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Waddell  on  Bridge  Economics 

Review.ci  by  CHARLES   EVAX   FOWLER 
Consulting  Engineer,  New  York  City 

ECONOMICS  OF  BRIDGEWORK ;  A  Spquel  to  Bridge  Engi- 
neering— By  J.  A.  L.  Waddell,  C.E.  (Rens.  Poly.  Inst.)  :  B.A. 
Sc,  Ma  E.,  D.Sc.  (McGiU  Univ.)  ;  D.  B.  (Univ.  of  Neb.)  ;  LL.D. 
(Univ.  of  Mo);  Kogakuhukushi  (Doctor  of  Eng.,  Imp.  Univ. 
of  Japan.)  New  York:  John  Wiley  &  Sons,  Inc.  London: 
Chapman  &  Hall,  Ltd.  Cloth;  6x9  in.;  pp.  512;  illustrated. 
?6.     30s.  net. 

Here  is  a  volume  which  should  be  read  by  engineers 
connected  with  the  design  and  construction  of  bridges 
not  because  any  will  necessarily  agree  with  the  findings 
in  all  respects  but  as  a  stimulus  to  the  serious  con- 
sideration of  what  constitutes  the  real  economics  of 
bridgework.  Many  engineers  will  dispute  the  state- 
ment that  the  solutions  given  are  the  real  and  final  ones. 
The  author  decries  the  mathematical  methods  of  deter- 
mining the  economics  of  bridges,  but  it  would  seem 
unwise  to  give  the  young  engineer  the  idea  that  he 
can  do  otherwise  than  depend  largely  upon  pure  math- 
ematics as  the  foundation  for  conclusions  built  up  of 
his  practical  experience.  Yet  the  range  of  the  author's 
investigations  is  remarkable. 

The  specific  cases  of  the  economics  of  large  bridges 
referred  to  in  the  second  chapter  may  be  regarded  as 
only  suggestions  of  the  various  phases  that  must  be 
considered  in  any  great  bridge  project,  but  it  would 
perhaps  have  been  more  valuable  to  the  engineer  had 
it  been  pointed  out  that  there  are  certain  fundamental 
considerations  which  take  precedence  over  elementary 
bridge  economics.  Traffic  needs,  foundation  conditions 
and  existing  land  communications  are  among  the  deter- 
mining factors  in  the  construction  of  long  spans.  The 
chapter  on  alloy  steels,  a  review  of  the  author's  various 
papers,  provides  information  in  condensed  form.  Un- 
fortunately, his  investigations  of  the  possibilities  of 
alloy  steels  have  so  far  been  fruitless,  due  principally 
to  the  fact  that  no  philanthropic  steelmakers  have  been 
found  who  will  supply  such  alloys  at  co.sts  which  will 
make  their  use  possible  for  long-span  bridges. 

The  findings  as  to  the  use  of  tunnels  instead  of 
bridges  will  be  much  criticised  by  those  who  have 
investigated  this  subject,  as  the  decision  in  any  par- 
ticular case  must  usually  be  made  upon  other  con- 
siderations than  those  of  economics,  namely  the  results 
to  be  obtained  and  the  practicability  for  the  particular 
traffic  to  be  carried,  such  as  automobile  traffic,  which 
certainly  cannot  satisfactorily  nor  safely  be  carried 
through  long  tunnels.  The  question  of  comparative 
cost  «an  only  be  decided  by  actual  plans  and  estimates 
for  each  particular  location,  as  so  many  local  matters 
must  be  considered  which  vitally  aff'ect  the  cost  of 
either  bridge  or  tunnel.  Indeed,  elsewhere  the  author 
frequently  admits  that  there  are  reasons  for  entirely 
disregarding  the  question  of  cost  economy,  as  is  done 
in  the  very  .short  chapter  on  steel  versus  reinforced- 
concrete  bridges. 

The  economics  of  the  various  ordinary  types  of  steel 
structures  and  of  pin-connected  versus  riveted  types, 
are  too  well  understood  after  years  of  development  to 
warrant  more  than  the  meager  eight  pages  devoted  to 


the  subject;  most  engineers  will  decide  the  major  prob- 
lems of  such  ordinary  spans  by  judgment.  The  subject 
of  the  economics  of  continuous  bridges  has  been  so 
well  understood  for  many  years  that  no  surprise  need 
be  expressed  as  to  the  results  in  favor  of  such  construc- 
tion where  the  conditions  are  at  all  favorable. 

Cantilever  bridges  for  comparatively  short  spans  may 
usually  also  be  dealt  with  on  general  grounds,  as  they 
are  simply  special  forms  of  the  continuous  truss  and 
should  often  he  used  where  *^he  p~ssihle  settlement  of 
piers  will  be  large,  or  else  where  falsework  for  erection 
is  very  expensive  or  impossible.  However,  for  long 
.spans,  where  we  have  only  two  types  to  consider,  the 
cantilever  and  the  suspension  bridge,  the  question  of 
their  comparative  economy  is  a  subject  of  fundamental 
interest,  and  it  is  to  be  regretted  that  the  author  did 
not  discuss  the  question  in  its  broad  aspect,  instead 
of  upon   personal  grounds. 

Certainly  it  is  not  a  priori  to  be  conceded  that 
unloaded  backstays  are  always  the  most  economical; 
in  a  recent  design  for  an  1,800-ft.  suspension  span, 
loaded  backstays  were  found  most  economical  for  one 
end  and  uneconomical  for  the  other  end.  The  span 
of  equal  cost  will  likely  be  found,  in  comparing 
cantilevers  and  suspension  bridges  for  any  particular 
case,  to  hover  closely  around  1,700  or  1,800  ft.,  varying 
somewhat  with  the  particular  designs  compared;  for 
example,  a  wide  difference  will  be  found  for  a  sus- 
pension design  with  fixed  towers  and  one  with  hinged 
towers.  These  questions  must  all  be  decided  "upon 
the  broad  grounds  of  professional  intelligence  and  com- 
mon  sense." 

Chapters  15  and  16  require  but  little  comment  except 
to  question  the  declaration  of  the  author  against  the 
use  of  ultimate  maximum  live  loads  and  high  unit 
stresses.  It  is  to  be  regretted  that  the  American  Rail- 
way Engineering  Association  did  not  have  the  courage 
of  its  convictions  and  adopt  an  E  80  or  E  90  live  load, 
with  unit  stresses  approaching  closely  the  elastic  limit; 
such  a  method  is  apparently  the  only  logical  way  to 
build  for  the  future,  especially  in  case  of  long-span 
bridges. 

In  connection  with  what  the  author  says  on  the 
economics  of  steel  arch  bridges  it  is  pertinent  to  recall 
that  a  discussion  of  this  subject  before  the  American 
Society  of  Civil  Engineers  contained  a  tabulation  of 
the  design  elements  of  100  steel  arches  in  various  coun- 
tries from  which  was  derived  a  composite  opinion  of 
their  various  designers  concerning  economical  rise  and 
rib  depth  as  well  as  type  of  arch.  On  the  ba.«is  of 
this  table  the  author  thereupon  admitted  errors  in  his 
previous  conclusions;  but  after  making  some  trial 
designs  he  finally  admitted  only  a  partial  agreement 
with  the  composite  opinion  of  arch  designers.  Inasmuch  * 
as  every  large  arch  bridge  is  of  necessity  a  special 
problem,  it  would  be  wise  for  each  designer  to  satisfy 
himself  as  to  whether  this  composite  opinion,  and 
Prof.  M.  A.  Howe's  findings  as  to  the  economy  of  the 
various  types  of  arches,  are  correct  or  not.  Further, 
each  designer  will  find  it  advantageous  to  modify  the 
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author's  diagrams  of  weights  to  ajrree  with  his  own 
practice,  not  only  in  this  case  but  also  in  the  case  of 
many  other  diagrams  in  the  book. 

While  the  writer  has  found  it  desirable  to  extend 
this  system  of  composite  opinion  to  other  types  of 
bridges,  particularly  when  dealing  with  the  questions 
discussed  in  chapters  27  to  30,  such  matters  as  wire 
cables  versus  eyebar  cables  must  be  decided  by  accurate 
estimates  and  a  careful  consideration  of  all  phases  of 
the  problem  for  each  case,  especially  considering  the 
grades  of  wire  and  alloy  steels  obtainable.  Certainly 
an  analysis  of  the  author's  findings  on  these  poii<ts  is 
far  from  satisfying. 

The  incentive  to  thought  on  types  of  movable  bridges, 
afforded  by  Chapter  31,  is  somewhat  neutralized  by  the 
succeeding  chapter  on  the  transporter  bridge,  as  few 
will  concede  it  the  importance  of  requiring  nearly  a 
score  of  pages  for  its  consideration,  and  most  engineers 
will  advise  its  avoidance  like  a  plague. 

A  proper  profit-sharing  contract  is  no  doubt  con- 
ducive to  economy;  but  while  many  are  using  a  method 
in  which  cost  plus  a  fee  with  bonus  and  penalty  is 
giving  good  results,  few  will  care  to  overload  such  a 
method  with  so  much  detail  as  to  make  it  disagreeable 
in  operation. 

The  chapters  on  Inspection,  Shopwork,  Erection,  and 
Maintenance  and  Repair  are  well  worth  while  and  will 
give  the  young  engineer  a  large  amount  of  valuable 
practical  information.  The  chapter  on  military  bridges 
is  timely,  and  the  thanks  of  the  profession  are  due  to 
Gen.   Beach  and  to   Col.   Bond  for  its   preparation. 

Careful  survey  of  the  volume  compels  the  conclusion 
that  a  treatise  on  bridge  economics  is  yet  to  be  written. 
Such  a  work  would  give  all  the  principal  mathematical 
deductions  as  to  detail  design  deduced  by  scores  of 
independent  engineering  mathem.aticians;  the  practical 
application  of  these  conclusions  in  the  many  long-span 
bridges  already  designed  or  built:  and  a  series  of  com- 
parative designs  made  upon  a  basis  truly  comparable. 
The  opening  or  closing  chapters  of  such  a  book  should 
give  a  comprehensive  review  of  the  broader  aspects  of 
bridge  planning,  from  both  the  economic  and  artistic 
point  of  view  and  with  regard  to  traffic  and  other 
practical  objectives. 


British  Experiments  on  Bridge  Impact 

TESTS  oy  R,\JLWAY  BRIDOKS  IX  RKSTKi^T  OF  l^rPACT 
EFTKCTS— KeiJort  to  British  Jlinistrv  of  Transport  by  Ad- 
vlsor.v  Committee  for  the  Revision  of  the  Board  of  Trade  Re- 
(luirements,  1914  ;  in  Reeard  to  the  Opening'  of  Railways.  Lon- 
don. England:  His  Majesty's  Stationery  Office.  Paper;  8  x  13 
in.;  pp.  In;  many  tables,  folding  plates  and  other  illustrations. 
15s.    net. 

In  revising  the  British  Board  of  Trade  requirements 
concerning  railway  construction,  an  advisory  'board 
appointed  for  the  purpc;je  in  1914  gave  the  subject 
of  bridge  impact  special  consideration,  through  a  sub- 
committee. After  taking  into  account  American  prac- 
tice in  making  impact  allowances  on  live  load,  the 
variation  of  English  practice,  and  the  recent  active 
discussion  of  the  subject  among  the  engineers  of  the 
Indian  railways,  the  committee  first  considered  the 
adoption  of  the  Pencoyd  formula,  but  later  decided  to 
undertake  a  series  of  experiments.  The  results  of 
these  experiments  are  recorded  in  the  present  report. 
Twenty  bridges  were  tested  and  181  runs  made,  giving 
362  records.  The  Fereday-Palmer  photcgraphic  stress 
recorder  was  used,  an  instrument  which,  because  of  its 
con.stniction,  has  very  little  inertia.  The  diagrams  show 
remarkably   interesting  vibrations   of   relatively   high 


frequency,  that  are  neither  natural  vibrations  of  the 
girders  nor  proper  motions  of  the  recorder  parts, 
according  to  the  author  of  the  report,  Maj.  A.  Mount, 
Inspecting  Officer  of  Railways.  The  vibrations,  which 
show  chiefly  in  bottom-flange  records,  vary  in  fre- 
quency from  about  30  to  70  per  second.  They  are 
attributed  to  definite  variation  in  stress  in  the  member 
due  to  the  application  of  live  load.  On  the  basis  of 
the  experiments,  comjoined  with  those  made  earlier  by 
the  American  Railway  Engineering  A',sociation,  a  new 
formula,  similar  to  the  old  A.  R.  E.  A.  formula,  with 
120  in  the  numerator  and  90  in  the  denominator,  is 
recommended.  A  fuller  abstract  of  the  tests  and  con- 
clusions will  be  given  in  Engineering  News-Record 
shortly. 

Automatic  Sewage  Ejectors 

Reviewed  by  John  H.  Gregory 

Consulting  Engineer,  Professor  of  Civil  and  Sanitary  Engineering, 
Tlie  Johns  Hopltins  University,  Baltimore,  Md. 

THE  EFFICIENCY  OF  PUMPS  AND  EJECTORS  —  By  E.  C, 
Bowden-Smith,  11.  I.  Mech.  E.,  Late  Egyptian  Civil  Service, 
Author  nf  "Oil  Firing  for  Kitchen  Ranges  and  Steam  Boilers." 
etc.  New  Yorli  :■  D.  Van  Nostrand  Co.  Cloth ;  6  x  9  in.  ;  pp. 
205 ;  illustrated.     $5. 

If  the  title  leads  anyone  to  expect  that  this  volume 
is  a  short  treatise  or  textbook  on  the  efficiency  of 
pumps  and  ejectors  he  will  be  disappointed.  To  a  large 
extent  the  book  is  a  monograph  on  the  use  of  the 
automatic  sewage  ejector,  written  apparently  as  the 
result  of  the  author's  personal  experience  on  the  main 
drainage  ejector  system  of  Cairo,  Egypt. 

The  author  does  give  some  data  on  the  efficiency  of 
certain  pumps  and  ejectors  which  have  come  under 
his  personal  observation,  but  these  data  are  extremely 
meager  and  so  presented  as  to  be  of  little  value  to  the 
engineer.  Although  English  units  are  used  largely 
throughout  the  book,  yet  in  places  units  not  easily 
grasped  by  the  American  engineer  are  employed.  For 
example,  the  volume  of  sewage  is  sometimes  given  in 
cubic  meters  and  costs  in  Egyptian  pounds. 

The  book  is  clearly  printed,  but  not  well  illustrated. 
The  line  sketches,  which  are  few,  are  of  practically  no 
value,  and  but  little  more  can  be  said  of  the  diagrams, 
which  are  poorly  arranged  and  drawn. 

Notwithstanding  the  lack  of  real  working  data  on 
the  efficiency  of  pumps  and  ejectors,  the  author  has 
written  an  admirable  genera!  discussion  of  sewage 
ejectors,  well  worth  careful  reading  by  any  engineer 
who  has  under  consideration  the  installation  of  such 
ejectors  on  p.n  extensive  scale. 


Railway  Track  Maintenance 

ROADWAY  AND  TR.VCK — r!v  W.  F.  Rench,  Author  of  "Simpli- 
ned  Curve  and  Switch  Woi'k."  Formerly  Supervisor  on  Penn- 
sylvania Railroad.  New  Yorl<  :  Simnions-Boardman  Publishing 
Co.     Cloth;   6  X  9  in.  ;  pp.  212;   illustrated.      $3. 

A  good  practical  book  for  the  supervisor  and  road- 
master  and  for  the  engineer  who  has  to  do  with  main- 
tenance of  way.  To  the  experienced  man  it  will  giv^ 
new  ideas,  besides  refreshing  his  memory  as  to  matters 
he  should  know  and  has  forgotten.  To  the  younger 
man  it  gives  both  information  and  instruction.  The 
term  practical  is  used  advisedly,  because  there  is  little 
in  regard  to  theory,  principles  or  development,  the  book 
dealing  mainly  with  present-day  conditions  of  routine 
and  special  classes  of  maintenance  work,  which  are 
described  fully  and  clearly. 

Omission  of  instructions  as  to  turnouts,  switch 
work  and  even  such  an  important  subject  as  super- 
elevation on  curves  may  be  due  to  the  treatment  of 
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these  matters  in  another  book  by  the  author.  Not  much 
is  said  about  track  material  or  tool  equipment — particu- 
larly power-operated  tools.  As  to  the  labor  problem, 
the  author  deals  with  the  present  condition  of  ineffi- 
ciency and  independence.  He  advocates  the  modern 
idea  of  distributing  track  work  throughout  the  entire 
year  in  order  to  maintain  uniform  and  competent 
forces.  An  inadequate  and  illogical  index  is  a  marked 
defect  for  which  the  publisher  must  share  the  responsi- 
bility. 

Great  Lakes  and  Niagara  River  Diversion 

DIVERSIOX  OF  WATER  FRO:^[  THE  GREAT  LAKES  AND 
NIAGARA  RIA'ER:  Letter  from  the  Secretary  of  War  Trans- 
mitting, with  a  Letter  from  the  Chief  of  Engineers.  Reports  by 
Col.  J.  G.  Warren,  Corp.*  of  Engineers,  and  the  Board  of  Engi- 
neers for  Rivers  and  Harbors,  on  Water  Diversion  from  the 
Great  Lakes  and  the  Niagara  River.  Including  Navigation. 
Sanitary,  and  Power  Purposes,  and  the  Preservation  of  the 
Scenic  Beauty  of  Niagara  Falls  and  the  Rapids  of  Niagara 
River.  Washington,  D.  C. :  War  Department.  Paper :  6  x  9  m.  ; 
pp.  413  :  57  plates. 

Niagara  Falls  is  a  combined  scenic  and  industrial 
heritage  to  the  people  of  Canada  and  the  United  States. 
Its  .scenic  beauties  have  long  been  foremost.  Twenty 
years  or  so  ago  its  value  as  an  industrial  asset  began 
to  be  realized.  We  are  now  in  the  beginning  of  the 
great  controversy  sure  to  be  waged  in  the  coming  gen- 
eration between  the  two  values  of  the  Falls.  In  that 
controversy  the  report  to  the  Secretary  of  War,  noted 
in  the  abovp  heading,  should  be  a  valuable  base  mark, 
for  in  it  is  gathered  together  probably  for  the  first 
time  the  full  information  regarding  the  hydraulics 
of  the  Niagara  River,  the  possibilities  of  power  devel- 
opment upon  it,  the  effect  of  the  diversions  from  the 
river  and  from  its  reservoir,  the  Great  Lakes,  upon 
both  power  and  scenic  beauty,  and  finally  the  recom- 
mendations as  to  future  treatment  which  will  preserve 
and  possibly  increase  the  scenic  beauty,  and  at  the 
same  time  provide  for  greater  power  development. 

The  main  part  of  the  report  consists  of  an  investiga- 
tion bj'  Col.  J.  G.  Warren,  Corps  of  Engineers,  U.  S. 
A.,  division  engineer  at  Buffalo,  and  of  W.  S.  Richmond, 
U.  S.  assistant  engineer.  Their  reports  are  abstracted 
at  considerable  length  by  Gen.  Harry  Taylor,  for  the 
Board  of  Engineers  for  Rivers  and  Harbors. 

The  reports  are  much  too  lengthy  for  detailed  descrip- 
tion. They  do  contain  practically  everything  that  the 
engineer  need  know  regarding  the  Niagara  River  and 
its  reservoirs  for  his  information  in  deciding  upon 
treatment  of  the  river.  They  contain  an  interesting 
recommendation  that  river  protection  works  be  placed 
above  Niagara  Falls  better  to  distribute  the  water  over 
the  crest  and  to  increase  the  scenic  effect,  at  the  same 
time  permitting  the  diversion  for  power  purposes  of 
a  considerably  greater  quantity  of  water  than  has  ever 
before  been  attempted.  They  also  contain  the  state- 
ment, interesting  and  novel,  we  think,  to  most  engi- 
neers, that  the  present  treaty  agreement  of  36,000  sec.-ft. 
to  Canada  and  20,000  sec.-ft.  to  the  United  States 
apparently  is  not  based  on  any  rational  method  of 
apportionment,  but  rather  was  devised  to  take  care  of 
developments  existing  at  the  time  the  treaty  was  made. 
The  recommendation  is  made,  however,  that  if  proper 
remedial  works  are  installed  each  country  could  readily 
divert  40,000  sec.-ft.  without  damaging  the  Falls,  and 
the  hope  is  expressed  that  100,000  to  110,000  sec.-ft. 
total  is  possible. 

The  dozen  pages  of  the  report  in  which  Mr.  Rich- 
mond deals  with  the  sanitary  aspects  of  lake  diversion 
are  mostly  filled  with  a  valuable  discussion  of  diversion 


of  Lake  Michigan  water  through  the  Chicago  Drainage 
Canal  to  dilute  the  sewage  of  the  district  and  protect 
the  water  supply  of  Chicago.  The  conclusion  is 
reached  that  the  conflict  over  diversion  should  be 
settled  in  the  interests  of  all  concerned,  including  13 
American  states,  Canada,  Chicago  and  its  Sanitary 
District,  the  shipping  and  the  water-power  interests. 
Elements  of  such  a  settlement  are  outlined.  The  re- 
mainder of  this  section  touches  upon  the  Black  River 
Canal,  for  the  dilution  of  the  sewage  of  Port  Huron, 
Mich.;  the  proposed  Erie  &  Ontario  Sanitary  Canal 
at  and  near  Buffalo,  which  is  disapproved;  and  the 
diversion  of  water  for  the  supply  of  Chicago  and  other 
lake  cities. 


Reinforced-Concrete  Diagrams 

CONCRETE  DESIGNER'S  MANfAL:  Tables  and  Diagrams  tor 
the  Design  of  Reinforced  Concrete  Structures — By  George  A. 
Hool.,  S.  B..  Consulting  Engineer.  Professor  of  Structural  En- 
gineering, The  University  of  W'isconsin  and  Charles  S.  AVhitney. 
M.  C.  E.,  Structural  Engineer.  Milwaukee.  Wis.  New  York  and 
London :  McGraw-Hill  Book  Co..  Inc.  Flexible ;  6  x  9  in. ;  pp. 
:;76  ;    illustrated.     $4. 

It  has  been  the  fortune  of  the  reviewer  to  sit  many 
years  at  an  editorial  desk  over  which  have  passed 
numberless  articles  on  the  design  and  construction  of 
concrete.  As  a  result  of  his  experience  he  ventures 
to  guess  that  every  engineer  who  has  had  to  design 
more  than  three  structures  in  which  reinforced  concrete 
figures  has  prepared  a  diagram  for  the  simplification 
of  future  design.  Further  than  that,  probably  two 
or  three  of  them  have  submitted  the  diagrams  for  pub- 
lication, with  the  comment  that  these  particular 
diagrams  are  the  only  satisfactory  ones  the  author  has 
ever  seen,  though  he  has  inspected  and  tried  to  use 
many.  All  of  which  shows  that  Messrs.  Hool  and 
Whitney  have  struck  a  popular  chord  in  the  prepara- 
tion of  the  diagrams  in  the  book  noted  above,  though 
they  may  find  a  persistent  preference  for  self-made 
curves. 

The  diagrams  are  extensive  and  inclusive  and  cover 
practically  every  possible  phase  of  concrete  design, 
with  the  necessary  variations  of  unit  stress  and  mod- 
ulus of  elasticity  ration.  The  subjects  covered  are  slabs, 
flat  slabs  (according  to  the  American  Concrete  Institute 
and  New  York  and  Chicago  codes  but  not  the  old  Joint 
Committee),  rectangular  beams,  doubly  reinforced 
beams,  T-beams,  shear  reinforcement,  columns,  bend- 
ing and  direct  stress  and  footings.  Reprints  are  given 
of  the  1917  Joint  Committee  report,  the  A.  C.  I.  build- 
ing law  recommendations  and  the  Chicago  and  New 
York  code  requirements  for  concrete. 

Concrete  design  diagrams  depend  for  their  value 
on  their  constant  use  and  for  such  use  many  different 
methods  of  arrangement  are  equally  satisfactory.  The 
present  diagrams  are  no  exception  to  this  rule;  in 
addition,  they  have  the  great  value  of  readability  and 
easy  access  as  well  as  general  application. 


Monthly  Business  Survey 

A  monthly  "Survey  of  Current  Business"  is  being 
published  by  the  United  States  Department  of  Com- 
merce. The  data  presented,  according  to  a  statement 
issued  by  Herbert  Hoover,  Secretary  of  the  Department 
of  Commerce,  will  consist  largely  of  material  "which 
the  secretary  and  executives  of  the  various  departments 
find  necessary  to  have  at  hand  for  their  own  use."  Some 
of  the  data  presented  in  the  July  "Survey"  are  classified 
under  Banking  and  Finance,  Price  Index  Numbers,  Co.st 
of  Living,  Transportation,  Building  Statistics,  and  Fuel 
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and  Power,  but  there  are  twenty  main  heads  altogether. 
The  general  scheme  is  to  give  index  numbers  for  each 
year  from  1913  to  1920  with  the  1913  figures  as  the  base. 
Besides  these  monthly  averages  by  years,  the  corre- 
sponding figures  are  given  by  months  for  1920  and  up  to 
and  including  June,  1921.  In  the  introduction  to  the  first 
"Survey",  it  is  stated:  "In  comparing  these  figures  every 
effort  is  made  to  secure  accuracy  and  completeness. 
On  the  other  hand,  it  is  realized  that  timeliness  is  often 
of  more  value  than  extreme  accuracy."  It  is  to  be  hoped 
that  other  government  departments  will  note  and  heed 
the  sentence  we  have  italicized.  The  large  percentage 
of  government  statistics  published  are  so  belated  as  to  be 
of  only  historical  interest. 


A  Broad  View  of  the  Engineer 

THE     E.N'CrlNEER — Bv     John     Hays     Hammon.l,        Xi  w      York : 
Charles  Scribnt-r's  Sons.     Cloth;   5x7  in.;  pp.   I'.U.      $1.7.'i. 

If  the  claims,  qualifications  and  opportunities  for 
service  in  other  vocations  are  as  well  presented  as  are 
those  of  the  engineer  in  the  volume  before  us  the  books 
in  this  Vocational  Series  will  be  helpful  to  individuals 
choosing  a  career,  to  the  various  professions  or  other 
callings  and  to  the  public  at  large — which  suffers 
largely  from  misfits. 

The  plan  of  Mr.  Hammond's  book  is  first  to  outline 
the  profession  of  engineering,  its  advantages  and — 
note  this — its  shortcomings ;  then  to  consider  the  na- 
tural qualities  of  an  engineer  and  the  abilities  which 
he  may  acquire,  his  general  education,  his  training  in 
the  use  of  English,  and  the  foundations  of  engineering. 
This  brings  the  author  to  a  consideration  of  seven 
classes  of  engineers :  the  mechanical,  civil,  mining,  elec- 
trical, chemical,  marine  and  the  military.  A  brief 
summing  up  closes  the  book. 

The  author  takes  a  broad  view  of  the  engineer,  his 
educational  needs  and  his  place  in  the  world's  work.  In 
his  concluding  chapter  he  forcibly  presents  the  increas- 
ingly great  part  that  the  engineer  will  take  in  govern- 
ment— "a  vast  engineering  undertaking,  in  which  fit- 
ness and  integrity  of  men  are  fundamental  necessities." 
Besides  being  admirably  adapted  to  serve  as  an  aid  in 
the  choice  of  a  vocation,  Jlr.  Hammond's  book  should 
be  of  value  to  engineering  educators  and  cannot  fail 
to  interest  every  wide  awake  engineer. 


Publications  Received 


\.VIERICAN  RAILW.W  MOTIVE  POWER  DEPART.MENT  AND 
FUEL  ORGANIZATIONS— By  H.  L.  Cole,  O.B.E..  .VI.I.Mech.E., 
Locomotive  Department,  Indian  State  Railway.s  and  .Secretary, 
Railway  Board.  Simla.  India  :  Chief  Engineer  with  the  Railway 
Board.     Paper:  8  x  13  in.;  pp.  29;  illustrated. 

'HE  BRITISH  CAST  IROX  RESEARCH  ASSOCIATION:  A  Sur- 
vey of  the  Scheme  of  Industrial  and  Scientific  Research  for  the 
Cast  Iron  Foundry  Indu.strv.  Birmingham.  Kng. :  The  Associa- 
tion.    Paper  ;  6  X  a  In.  :  pp.   24. 

'"HARTER.  ORDINANCES  AND  LAWS,  CITY  OF  WALTHAM, 
MA.SS.  1921 — Bv  Order  of  the  City  Council.  Waltham,  .Mass.: 
The  Council.     Cloth  ;   6  x  9  in.  ;  pp.   298. 

THE  CITY  PLAN  AND  LIVING  AND  WORKING  CONDITIONS 
— By  John  Ihlder,  .Manager,  Civic  Development  Department, 
Chamber  of  Commerce  of  the  U.  S.  Washington,  D.  C. :  The 
Author.     Paper;  5x8  in.  ;  pp.  15. 

CONCRETE  PAVEMENT  CONSTRUCTION  IN  HOT  WEATHER 
— New  York  and  Chic.igo:  Portland  Cement  Association.  Paper; 
6  X  9  in.  :  pp.   12  ;  ilhi.'^trated. 

UIEN.'<T  VOOR  WATERKRACHT  EN  ELECTRICITEIT  IN 
NEDERLAXDSCIl-I.VDIA,  1919— Bendoleng,  Java.  W,  I.;  Ad- 
dress P.  A.  Roolof.sen.  He  Hoofd  von  den  Dicnst  voor  Water- 
kracht  en  Elc  tridt.-it.  Stiff  paper;  7  x  10  in.;  pp.  32;  half 
tones  and  folding  map.s. 

I=;iGHTH  NATIONAL  FOREIGN  TRADE  CONVENTION.  CLEVE- 
LAND. 1921— New 'York  City:  The  Secretary,  India  House. 
Hanover  Square.    Cloth;  6  x  9  In. ;  pp.  628.     $250. 


THE  EMPIRE  MUNICIPAL  DIRECTORY   AND   YEAR  BOOK— 
1921-22.     Comprising    England     and    Wales,     Scotland,     Ireland. 
Canada   and    Newfoundland,    India,    Burma,    Ceylon.    Australian 
Commonwealth.       New      Zealand,       Africa      *      *      *      *      •     ^j^^j 
Other    Dependencies    and    Colonies.      39th    Y'ear    of    Publication. 
London:    The   Sanitary  Publishing  Co.,   Ltd.      Cloth;   7    x   10   in. 
In    three   parts:    (1)    the    directory,    giving   populations   and    the 
leading  appointive  administrative  officials  for  the  cities  and  lesser 
governmental    units    of   all    the    countries    in    the    British    Empire ; 
(2)    a    review,    for   the   year    1920,    of    the   progress   and    status   of 
municipal   putilic   works   and   services,    such   as   road   construction, 
use    of    motor    vehicles,    sewerage    and    sewage    treatment,    refuse 
collection    and    disposal;    housing    and    town    planning;     (3)     "A 
Municipal    Engineering   and    Sanitary    Engineering    Trades    Direc- 
tory."    Leading  officials  of  the  government  departments  of  Great 
Britain,  Canada,  India,  etc.,  and  the  headquarters  and  secretaries 
of  various  municipal  and  technical   societies  are  given.      For  easy 
reference    the    directory    part    would    be    mucli    improved    if    the 
divisions  for  each  country  were  combined  in  a  single  list,   instead 
of  being  given  separately  under  from  two   to  a  halt-dozen  classi- 
fications. 

FIRE  RESIST.\NCE  OF  CONCRETE  AND  REINFORCED  CON- 
CRETE— Reports  of  tests  by  a  Special  Commission  of  the  British 
Fire  Prevention  Committee.  Red  Books  of  the  Committee. 
Paper;  5  x  9  in.  ;  Nos.  217,  219  and  221,  about  32  pp  each  and 
No.  251,  64  pp.;  illustrated.  London,  England:  H.  M.  Sta- 
tionery   Office.      Postpaid,    2s.    6d.    each. 

No.  217:  Cement  Concrete  Floor  Slabs  of  Broken  Stock  Brick, 
Sand  (or  Stock  Brick  Fine  Stuff)  and  Portland  Cement  in  Various 
Proportions  with  Some  of  the  Slabs  Having  a  Protective  Covering 
on   the   Soffit. 

No.  219:  Cement  Concrete  Slab  Floors  of  Coke  Breeze.  Broken 
Stock  Brick,  Furnace  Clinker.  Sand  (or  Fine  Coke  Breeze)  and 
Portland  Cement  in  Various  Proportions. 

No.  221:  Reinforced  Concrete  Floors  of  (1)  Clinker  and  (2)  Coke 
Breeze. 

No.  251:  Heat  Conductivity  Tests  with  Concrete  Slags  of  Vari- 
ous .^.ggregates  (Thames  Ballast,  Coke  Breeze,  Limestone,  Gran- 
ite.  Gravel.    Slag,    Etc.)    in    Various    Proportions. 

Some  of  the  latest  detailed  reports  on  a  long  series  of  tests  made 
possible  by  a  grant,  early  in  1917,  from  the  Government  Depart- 
ment of  Scientific  and  Industrial  Research  to  the  British  Fire 
Prevention  Committee.  Some  thirty  Red  Books  on  these  tests 
have  been  prepared.  .\  full  list  may  be  obtained  from  the  depart- 
ment just  named,  16  Old  Queen  St.,  Westminster,  London,  S.  W.  1, 
England,  but  for  purcha.se  of  the  reports,  address  H.  IM.  Stationery 
C>fTice.   as   above. 

FORESTRY  COMMISSIONERS  OF  LTNITED  KINGDOM— Report 
for  1919-20.     London,  England:  H.  M.  Stationery  Office.    Paper; 
6   X  10   m.  ;   diagrams.      9d.   net. 
Reviews    the   history   of  forestry   in    the   United    Kingdom    and 

details  beginnings  of  state  forestry  under  the  Forestry  Act,  1919. 

The    commission    has    acquired    103.100    acres    of    land,    of    wliich 

68,100    are    plantable ;    planted    1,585    acres    in    the    eight    months 

■  nded    Sept.   30.   1920  ;   made  out   a   program   for   1920-21    to  plant 

8,000  acres  :  has  established  nurseries  ;  and  has  arranged  for  edtl- 

cational  work   in  forestry. 

GAUGE  WEIRS  FOR  STRE.\MS— By  H.  J.  P.  Gourley,  M.  Eng., 
Assoc.  M.Inst.  C.  E.,  F.G.S.  Read  and  Discussed  at  the  Insti- 
tution of  Water  Engineers,  June,  1921.  London:  The  Institution. 
Paper  ;   6  X  9  in.  :   pp.   10  ;  illustrated. 

HYDROMETRIC  SURVEYS  :  Provinces  of  Alberta  and  Saskatche- 
wan. 1919 — Ottawa,  Can.:  Department  of  the  Interior.  Paper; 
7x10  in.  ;  pp.  391. 

.MERCHANT  VESSELS— By   Robert    Riegel,    Ph.D.,   Professor    of 
Insurance    and    Statistics    in    the    University    of    Pennsylvania. 
( Shipping    Series. )       New    York :     D.    Appleton    &    Co.       Cloth ; 
6  X  9  in.  :  pp.  257  :  illustrated.      $4  net. 
An   economic   presentation   of   the   subject   for   the   student   and 

business  man.     Types  of  vessels  and  of  construction,  together  with 

means  of  propulsion,  are  considered  in  Part  I  ;  Part  II  is  devoted 

to  ship  measurement.     The  treatment  is  concise.     Useful  reference 

lists  are  appended  to  each  chapter. 

NATIONAL  CONFERENCE  ON  CITY   PLANNIN(3 — Proceedings 
for    1920.      Boston:      Flavell    Shurtleff,    Secretary,    60    State    St. 
Cloth  ;   6  X  9  in.  ;   pp.  165. 
Contains    papers    on    city    planning   work    in    St.    Louis,    Detroit, 

Dallas,  Rochester,  Cleveland,  Cincinnati,  and  on  zoning  and  other 

subjects. 

NEW  JERSEY  DEPARTMENT  OF  HEALTH:  Report,  1920— 
Trenton,  N.  J. :  The  Department.     Cloth  ;   6  x  9  in.  ;  pp.  381. 

OSSERV.\ZIONI  PLTTVIOMETRICHE:  Raccolte  Nel  Baclni  Con 
Foce  Al  Litorale  Delia  Compania,  1916-17;  pp.  76:  Raccolte 
Nella  Sicilia.  1916-17;  pp.  100.  Rome.  Italy:  Ministero  Dei 
Lavori  Pubblici,     Paper ;  13  x  9  in,  * 

RESURFACING  .A.N  OLD  PAVEMENT  WITH  CONCRETE: 
South  .Seventh  Street  Road,  VIko  County,  Terre  Haute,  Ind. — 
New  York  and  Chicago:  Portland  Cement  Association.  Paper; 
6  X  9  in.  :  pp.  7  ;  illu.strated. 

SEWERS  AND  SEWERAGE:  Sewage  Estimates  and  Sewerage 
Requirements,  The  Components  and  Operation  of  Sewers.  Tlie 
I>slgn  and  Execution  of  Sewerage  Schemes — By  H.  Gilbert 
Whyiitt.  Member  of  the  Institution  of  Civil  Engineers:  Member 
of  the  Royal  Sanitary  Institute;  Member  of  the  Institute  of 
.Municipal  and  County  Engineers,  etc.  New  York  and  London  : 
Isaac  Pitman  &  Sons.  Cloth  ;  4  x  6  in.  ;  pp.  118  ;  illustrated.  $1. 
Brief  outline  of  the  elements  of  the  subject,  from  the  British 
viewpoint. 

THE  STORY  OF  ENGLISH  PUBLIC  HEALTH— By  Sir  Malcolm 
Morris.  K.C.V.O.,  Member  of  the  Royal  Commission  on  Venereal 
Diseases,  and  of  thi'  Executive  Committee  of  the  National  Coun- 
cil for  Combating  Venereal  Diseases  ;  President  of  the  Institute 
of  Hygiene;  Fellow  of  the  Royal  Sanitary  In.-<tllute,  etc.  New- 
York:  Funk  &  Wugnalls  Co.     Cloth  ;  5  x  8  in.  ;  pp.  166.     $1.60. 

THE  USE  OF  POWDERED  FT'EL  UNDER  STEAM  BOILERS: 
Presented  Before  American  lion  and  Steel  In.stitute,  May  27, 
1921,  by  H,  D.  Savage,  M.A.S.M.E..  A.I.M.E.  New  York:  Com- 
bustion Engineering  Corp.     Paper  ;  6  x  9  In. ;  pp.  41 ;  Illustrated. 

WHO'S  WHO  IN  ENGINEERIN(3 — Edited  by  John  Ed.  Sears, 
C'.B.E..  M.A..  Assoc.M.Inst.C.E,.  1920-21,  London:  The  Com- 
pendium Publishing  Co.  Cloth  ;  7  x  10  In.  :  pp.  426,  Covers 
British  engineers,  societies,  schools,  journals  and  manufacturers. 
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Letters  to  the  Editor 


//  you  hai>e  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  n^ay  be  covered 
in  the  available  space. — The  Editor. 


Views  on  American  and  European  Bridge 
Construction 

Sir — I  have  received  your  letter  asking  my  opinion  on 
the  article  by  P.  H.  Chen,  Engineer  Chinese  Government 
Railways,  on  certain  tests  alleged  to  have  been  made  by  him 
on  steel  bridges  in  China,  published  in  your  issue  of  July 
14,  p.  58.  I  have  also  read  your  editorial  thereon.  The 
article  reminds  me  of  the  story  about  the  discussion  by  some 
savants  of  the  proposition:  Why  does  a  bowl  brimful  of 
water,  into  which  a  goldfish  is  dropped,  not  overflow?  After 
some  learned  explanations  all  around,  a  hardheaded  Scotch- 
man finally  opinioned  "I  dut  the  fact." 

I  would  suggest  that  Mr.  Chen  first  produce  some  proof 
of  the  remarkable  differences  in  deflection  in  bridges,  which 
he  reports  in  your  journal.  G.  Lindenthai. 

New  York  City,  July  19. 


Sir — The  paper  by  P.  H.  Chen  in  your  issue  of  July  14 
brings  up  an  interesting  subject  for  consideration.  The 
statement  about  the  effect  produced  on  bridges  by  American 
rolling  stock  is  based  on  one  test  which  was  made  with  ad- 
mittedly crude  instruments.  Nothing  is  said  about  the  con- 
dition of  the  engines  used  in  the  test.  Defective  rolling 
stock  with  loose  brasses,  flat  wheels  and  similar  defects 
could  easily  increase  the  vibration  and  account  for  the  ob- 
served differences. 

Two  errors  are  noted  in  the  paper:  The  lateral  vibration 
given  for  engine  153  as  11.5  m.m.  does  not  agree  with  the 
description  [it  should  read  1.5  mm. — Ed.]  The  bridge  dia- 
gram shows  a  length  of  154  ft.  and  the  table  states  114  ft. 
span  [the  latter  is  in  error. — Ed.] 

The  paper  might  have  contained  valuable  data  about  the 
two  bridge  accidents  mentioned.  Were  the  bridges  over- 
loaded ?  Had  there  been  any  settlement  to  produce  unusual 
stress?  Evidence  of  this  kind  is  desirable  before  blaming 
the  failure  on  the  use  of  American  locomotives. 

It  seems  unfortunate  that  Engineering  News-Record  did 
not  investigate  the  subject  thoroughly  before  making  edi- 
torial comment.  Communication  with  the  special  commit- 
tees of  the  American  Society  of  Civil  Engineers  on  bridge 
design  and  railroad  track  stresses  would  have  furnished 
better  data  upon  which  to  base  an  opinion.  An  editorial 
from  a  generally  accepted  authority  like  Engineering 
Neifs-Record  may  produce  an  unfortunate  effect  on  the 
casual  or  hasty  reader  and  will  doubtless  prove  serious  to 
our  export  business.  Imagine  an  American  locomotive  ex- 
porter confronted  by  the  following  quotation  from  the 
editorial  when  trying  to  make  a  sale  in  a  foreign  country: 
"An  experiment  is  rcorded  which  shows  that  an  American 
locomotive  set  up  lateral  vibrations  in  a  bridge  several  times 
as  violent  as  those  set  up  by  a  European  locomotive." 

Should  such  statements  be  published  without  first  care- 
fully investigating  the  causes  and  the  accuracy  of  the  de- 
ductions? Robert  A.  Marshall, 

New  York  City,  July  20.  D.  P.  Robinson  &  Co. 


Sir — The  comparison  of  European  and  American  bridges 
and  loadings  is  very  interesting,  but  the  conditions  found 
are  susceptible  of  easy  explanation.  The  European  type  of 
bridge  shown  in  cross-section  w-ould  hai'dly  bo  called  good 
engineering  in  any  country,  as  it  leaves  the  wind  stresses 
and  other  lateral  forces  or  vibrations  a  chance  only  to  "shin 
down"  the  posts.  The  reason  for  the  slight  changes  in 
European  designs  is  the  fact  that  there  has  been  no  such 
increase  in  locomotives  and  train  weights  as  has  occurred  in 
America. 

The  usual  depth  of  our  bridge  trusses  years  ago,  with 
'.he  light  loads  then  existing,  was  about  one-seventh  of  the 


span  length,  but  with  the  advent  of  modern  train  loads  we 
quickly  changed  to  depths  of.  about  one-sixth,  for  stiffness 
and  economy.  The  table  given  by  Mr.  Chen  is  quite  re- 
markable in  that  he  found  practically  no  increase  in  impact 
for  increase  of  speed,  as  is  sure  to  occur  up  to  the  critical 
speed,  and  such  results  are  undoubtedly  due  to  the  use  of 
ci-ude  instruments. 

What  the  author  notes  as  "severe  shaking"  was  probably 
a  combination  of  deflection  and  lateral  \abration,  giving  a 
cork  screw  motion,  which  is  sure  to  be  found  in  too  shallow 
trusses  having  insuflicient  portal  and  cross-section  bracing. 

Detroit,  July  21.  Chaeles  Evan  Fowler. 


Sir — The  article  "Railway  Bridge  Construction  and  Serv- 
ice by  American  and  European  Standards"  is  very  interest- 
ing, and  it  is  to  be  hoped  that  he  will  follow  it  with  the 
results  of  the  further  investigations  he  promises,  as  he  is  in 
a  better  position  to  make  comparisons  than  any  of  the  con- 
testants. 

The  author's  tests  show  greater  impact  effects  with  the 
American  locomotive  than  with  the  German,  but  the  maxi- 
mum of  31  per  cent  recorded  is  well  within  the  limit  of  46 
per  cent  for  which  this  span  would  be  designed  under 
American  practice.  It  must  also  be  borne  in  mind  that 
the  impact  effects  from  derailed  wheels,  for  which  provision 
must  be  made,  might  exceed  those  caused  in  normal  opera- 
tion. 

Impact  effects  and  lateral  vibrations  are  caused  primarily 
by  the  unbalanced  revolving  parts  of  the  locomotive  together 
with  slight  additions  for  unevenness  of  track  and  defective 
wheels.  The  writer  has  run  an  electric  train  with  balanced 
revolving  elements  over  a  50-ft.  span  at  all  speeds  up  to  45 
mi.  per  hr.  without  being  able  to  detect  any  measurable 
effects  of  impact. 

American  bridges  are  designed  to  cover  all  conditions  that 
can  reasonably  be  anticipated.  Bridges  are  destroyed  by 
derailed  trains,  collisions  on  them,  or  something  falling  from 
the  train.  It  is,  therefore,  obvious  that  the  floor  system, 
which  must  receive  the  initial  shock,  should  be  as  heavy 
as  practicable  so  that  its  mass  will  act  as  an  anvil  to 
cushion  the  blow.  This  accounts  for  the  lower  stresses 
used  in  designing  such  parts.  The  writer  has  built  100-ft. 
spans  with  three  panels  of  331  ft.  in  order  that  a  large 
part  of  the  weight  might  be  massed  in  the  floor. 

Our  early  designers  failed  to  anticipate  the  great  and 
rapid  increase  in  the  live  load,  and  most  bridges  have  been 
replaced  when  only  a  third  of  their  normal  life  had  elapsed 
on  this  account.  The  weight  of  the  locomotive  doubled  in  a 
period  of  about  ten  years.  Now  that  the  limit  of  weight 
has  nearly  been  reached  through  the  limit  of  space,  future 
increase  does  not  need  to  be  provided  for  in  the  same  meas- 
ure, and  higher  stresses  are  being  adopted  and  greater  uni- 
formity in  the  practice  of  different  countries  will  result. 

With  regard  to  bracing,  the  vulnerable  parts  are  the  com- 
pression members.  In  these,  sag  or  deflection  is  incipient 
failure,  and  liability  to  destruction  by  blows  an  especial 
source  of  danger,  and  the  bracing  necessary  to  protect  them 
is  a  small  percentage  of  the  total  weight  of  the  bridge. 

Bridge  design  is  of  such  economic  importance  to  the  pub- 
lic, that  the  national  government  should  provide  investiga- 
tions and  tests  similar  to  those  by  which  armaments  are 
developed,  with  the  advantage  that  the  results  would  be  far 
less  costly  and  of  more  permanent  value. 

New  York  City,  July  22.  GEO.  H.  Pegram. 


Sir — Referring  to  the  article  by  P.  H.  Chen,  which  I  have 
read  with  considerable  interest:  It  appears  to  me  that  the 
article  has  many  general  statements.  It  is  hard  to  analyze 
and  answer  his  questions. 

A  detailed  study  should  be  made  of  European  bridge  prac- 
tice and  American  bridge  practice.  To  say  that  a  European- 
built  bridge  failed  under  an  American  locomotive  which  was 
lighter  than  the  European  locomotive  does  not  mean  much 
until  all  of  the  details  of  design  and  the  character  of  the 
locomotives  are  known. 

The  American  locomotive  has  outside  cylinders,  which 
make  it  diffcult  to  counterbalance,  and  consequently  there  i* 
considerable    nosing.      This    nosing    means    comparatively 
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large  lateral  forces  compared  with  European  locomotives 
with  cylinders  inside  of  the  frame.  The  American  locomo- 
tive, however,  has  many  advantages  in  that  it  has  its  recip- 
rocating pai-ts  on  the  outside.  The  whole  question  at  last 
resolves  itself  into  the  basic  problem  of  railroad  engineering. 
Who  hauls  freight  at  the  lowest  cost  per  ton-mile,  the 
Chinaman  or  the  American  ?  Bridgebuilding  is  a  small  item 
in  economical  freight  handling.  B.  R.  Leffler, 

Engineer  of  Bridges,  New  York  Central  R.R.  Co. 
Cleveland,  July  30. 


Sir — Mr.  Chen's  article  in  Engineering  News-Record  of 
July  14  should  be  taken  as  a  timely  hint  by  Americans 
interested  in  exporting  fabricated  steel  for  bridges.  It 
concerns  fabricators  and  steel  producers  as  well  as  de- 
signers. 

American  railway  bridges  are  generally  designed  for 
typical  loads  and  impact  at  maximum  speed,  with  unit 
stresses  so  low  that  live  loads  about  50  per  cent  greater 
than  the  design  load  may  be  safely  carried  without  restric- 
tion of  traffic.  In  other  words,  if  maintenance  of  physical 
condition  has  been  good,  we  expect  E50  bridges  to  remain 
in  service,  on  lines  of  average  density  of  traffic,  until  live 
loads  approximately  to  E75  are  introduced.  If  E7o  load- 
ing were  used  for  design,  with  unit  stresses  of  about  21,000 
lb.  per  sq.in.,  and  the  bridges  designated  as  E75,  questions 
concerning  ultimate  working  loads  would  be  simplified. 
Moreover,  the  web  members,  and  particularly  the  counter- 
bracing,  would  be  more  rationally  proportioned. 

Except  for  long  sj^ans,  American  practice  has  come  to 
use  mild  steel  exclusively,  as  it  is  more  readily  obtainable 
and  makes  for  a  standard  commercial  article.  It  is  also 
better  adapted  to  American  shop  practice,  and  the  extra 
weight  involved  has  been  more  than  offset  by  low  unit 
prices.  In  the  early  days  of  structural  steel  in  America 
"medium"  and  "high"  steel  were  frequently  specified,  some- 
times three  grades  being  used  in  one  structure.  For  some 
export  work,  where  freight  and  erection  costs  are  com- 
paratively high,  with  a  consequent  incentive  to  keep  weights 
down,  the  writer  believes  that  high-carbon  and  perhaps 
alloy  steel  should  prove  economical.  He  does  not  believe 
that  impact  is  a  serious  factor  in  selecting  the  grade  of 
steel;  shop  practice  really  determines  it.  There  is  some 
evidence  that  high-carbon  steel,  if  not  punished  in  fabrica- 
tion, may  stand  impact  better  than  low-carbon  steel.  When 
we  have  shops  equipped  to  handle  all-drilled  work  as  eco- 
nomically as  European  shops  are  reported  to  do,  then  we 
can  safely  use  high-carbon  steel  with  a  large  saving  in 
weights  and,  for  many  export  jobs  where  freight  and  erec- 
tion are  high,  considerable  reduction  in  costs.  Fabricators 
and  steelmakers  who  are  looking  for  foreign  markets  may 
find  this  point  worth  some  consideration. 

Nearly  thirty  years  ago  the  late  George  S.  Morison 
proposed,  in  outline,  a  four-cylinder  balanced  compound 
locomotive,  designed  to  reduce  impact  to  the  minimum,  The 
.suggestion  seems  to  have  received  little  consideration  from 
locomotive  designer.s.  The  writer  is  not  equipped  to  dis- 
cuss its  merits  nor  the  point  raised  by  Mr.  Chen  regarding 
the  comparative  impact  effects  of  European  and  American 
locomotives,  except  to  say  that,  if  impact  could  be  reduced 
as  much  as  Mr.  Chen's  experiment  indicates,  an  average 
saving  of  from  8  to  10  per  cent  in  weight  of  bridges  might 
be  realized.  As  a  general  mechanical  principle,  it  would 
seem  to  one  without  experience  in  locomotive  design  that 
impact  and  lateral  forces,  so  destructive  to  track  and  struc- 
tures, represent  lost  energy,  and  that  the  most  efficient 
machine  should  be  that  in  which  the  minimum  percentage 
of  the  total  power  developed  is  expended  in  ineffective  and 
destructive  work — the  smoothest  running  machine.  The 
answer  to  this  question  from  motive-power  experts  will 
be  awaited  with  interest. 

For  overseas  export  work,  pony  trusses  and  latticed 
Jrirders  may  often  be  used  to  advantage  for  span  lengths 
which  would  be  designed  as-  plate  girders  for  domestic  use. 
The  "standard"  cross-sections  of  150-ft.  spans  shown  in 
Fig.  2  of  Mr.  Chen's  article  are  hardly  a  fair  comparison. 
The  American  example  given  is  hardly  "standard"  practice 
here;  the  top  strut  js  much  deeper  than  common  and  the 


truss  depth  is  rather  an  extreme  example  than  an  average 
one.  On  the  other  hand,  the  European  example  only  gives, 
apparently,  about  18  ft.  headroom,  and  the  top  laterals 
are  much  too  slender  for  compression.  A  mean  between  the 
two  would  fairly  conform  to  good  practice.  It  looks  as  if 
the  opposite  extremes  were  being  compared  instead  of 
average  European  and  American  practice.  Although  Amer- 
ican bridge  designs  have  tended,  in  recent  years,  towards 
quite  rigid  bracing,  one  would  hardly  suppose  that  we  had 
gone  beyond  the  English  practice  in  this  respect. 

Finally,  referring  to  Mr.  Chen's  specific  questions,  the 
following  remarks  may  be  made: 

1.  Have  European  bridges,  generally,  been  subject  to  as 
rapid  increases  in  live  loads  as  have  American  bridges? 

2.  For  American  conditions,  including  the  necessity  for 
anticipating  great  and  rapid  increases  in  loads  and  low 
unit  costs  for  fabrications  and  erection,  American  designers 
cannot  justly  be  accused  of  wasting  money,  notwithstanding 
their  bridges  are  comparatively  heavy. 

3.  Chinese  practice  should  be  fixed  for  Chinese  condi- 
tions, including  costs  of  material,  freights  and  erection, 
anticipated  traffic  and  loads,  maintenance  conditions  and 
other  factors  affecting  the  problem.  A.  W.  BUEL. 

New  York  City,  Aug.  10. 


A  Plea  for  Research  in  Paint  and  Wood 

Sir — Some  months  ago  I  was  asked  for  advice  as  to  the 
best  treatment  (by  the  maker)  for  automobile  wood  wheels 
to  prevent  absorption  of  moisture  and  subsequent  shrink- 
age. No  material  help  was  to  be  had  from  the  Forest 
Products  Laboratory;  and  inquiry  developed  the  fact  that 
no  agreement  of  opinion  exists  among  the  makers  of 
wagons  and  trucks  as  to  the  most  desirable  moisture-eon- 
tent,  the  treatment  with  oil,  either  raw  or  boiled  (linseed 
oil),  character  and  amount  of  paint,  temperature  during 
such  treatment,  or  anything  else.  This  seems  to  be  a 
matter  deserving  investigation  by  some  government  agency; 
especially,  it  seems  to  me,  by  the  Forest  Products  Labora- 
tory or  possibly  the  Bureau  of  Standards,  or  both  in 
co-operation. 

But  really  this  is  only  a  particular  case  of  the  general 
problem  of  preservation  of  wood  after  it  has  been  con- 
verted into  structures,  by  painting,  varnishing  and  the  like. 
Most  of  the  paint  and  varnish  made  in  this  country,  which 
probably  amounts  annually  to  two  hundred  millions  of  dol- 
lars or  more  in  value,  is  used  on  wood,  and  most  of  the 
people  in  the  United  States  live  in  wooden  houses,  which 
depend  on  paint  to  resist  decay  and  the  action  of  the 
weather.  Wood  is  itself  practically  imperishable.  Mummy- 
cases  two  to  three  thousand  years  old  exist;  and  in  my  own 
how  town,  Flushing,  N.  Y.,  there  is  a  Friends'  meeting- 
house, built  in  109,"),  still  in  weekly  use,  and  as  good  as  ever, 
built  of  wood  grown  in  the  vicinity;  and  an  excellent  and 
valuable  dwelling  house,  the  Bowne  house,  also  of  wood, 
built  in  1661.  If  a  wooden  house  can  be  preserved  two  hun- 
dred and  sixty  years  and  still  be  as  good,  apparently,  as 
when  it  was  built,  we  are  warranted  in  maintaining  that 
a  wooden  house  should  be  a  permanent  structure;  and  the 
present  shortage  of  houses,  with  the  high  cost  of  mate- 
rials and  labor,  justifies  every  reasonable  effort  for  their 
preservation. 

Not  long  ago  the  chief  chemist  of  the  Pennsylvania  R.R. 
asked  my  opinion  as  to  the  cause  of  failure  of  some  paint, 
prepared  according  to  the  specification  of  a  well-known  and 
highly  recommended  writer  on  the  subject;  and  if  the 
Pennsylvania  R.R.  cannot  protect  itself  in  this  matter, 
what  chance  has  the  ordinary  citizen  with  no  special  knowl- 
edge nor  access  to  technical  literature,  but  who  wishes  to 
preserve  his  homestead,  representing  probably  the  savings 
of  years?  About  all  he  can  learn  is  in  the  advertising 
matter  of  someone  who  simply  desires  to  sell  him  a  paint 
v/hich  will  yield  a  good  profit  to  the  maker  and  the  re- 
tailer. 

Some  of  the  paint  manufacturers  know  a  good  deal  about 
paint,  but  very  little  about  wood.  The  Forest  Products 
Laboratory  knows  a  great  deal  about  wood,  but  nothing 
about  paint.  With  their  knowledge  of  the  structure  and 
nature   of  different  kinds   of  wood,   and   their  natural   and 
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professional  interest  in  its  preservation,  the  forestry  people 
ought  to  be  the  ones  to  undertake  this  investigation  and 
cany  it  on,  with  no  commercial  bias,  for  a  term  of  many 
years.  The  only  thing  that  hinders  them,  so  they  say,  is 
the  lack  of  money;  they  agree  that  they  ought  to  do  it 
and  they  wish  to  do  it. 

They  think  they  can  make  a  beginning  with  $6,000  a 
year;  my  own  opinion  is  that  they  can,  with  probably  some 
co-operation  from  the  Bureau  of  Standards,  but  that  after 
a  year  or  two  the  amount  will  need  to  be  a  half  more,  and 
finally  about  double  the  specified  sum.  This  should  be 
public  money,  or  at  any  rate  not  from  a  source  which 
might  imply  an  advertising  value  in  the  results;  we  have 
enough  of  that  kind  of  research  now.  The  Forest  Service 
organization  has  done  a  great  deal  of  good.  It  has  always 
been  above  suspicion;  let  us  keep  it  so.  Those  who  are  to 
be  benefited  are  the  whole  people,  not  only  of  this  country 
but  the  world.  And  whatever  may  be  the  necessity  for 
economy  in  these  days  of  housing  shortage  we  ought  not 
to  refuse  this  small  amount  for  a  service  which  may  even- 
tually double  the  whole  value  of  the  forestry  work.  Will 
those  who  read  this  and  approve  do  something  about  it? 

Flushing,  N.  Y.,  Aug.  5.  A.  H.  Sabin. 


Fire  Resistance  of  Columns 

Sir — R.  E.  Wilson's  digest  of  the  test  investigation  of 
the  fire  resistance  of  building  columns  conducted  at  the 
Underwriters'  Laboratories  emphasizes  the  excellence  of 
this  series  of  tests  and  sets  forth  some  fundamental  data 
on  the  fire  resistance  of  different  types  of  column  protec- 
tives.  In  this  latest  contribution  to  the  art  of  fire-resis- 
tive construction,  some  discrepancies  have  developed  from 
existing  practice  based  on  the  results  of  actual  fires  and 
previous  test  investigations  made  for  supervising  building 
authorities. 

The  Bureau  of  Buildings  of  New  York  was  the  pioneer 
in  establishing  requirements  for  fire-resistive  construction, 
based  on  actual  test  investigation  on  floor  and  partition 
construction  and  column  protection.  As  far  back  as  1903, 
tests  were  made  on  some  nine  different  types  of  column 
protection  by  Rudolph  P.  Miller,  then  chief  engineer  of 
the  Bureau  of  Buildings,  Borough  of  Manhattan.  These 
tests  were  not  made  to  establish  relative  values,  but  to 
determine  the  minimum  requirements  for  a  protective  coat- 
ing on  structural  columns  which  would  insure  safety  for 
a  reasonable  length  of  time  against  the  action  of  fire.  The 
test  specifications  then  established  required  the  coating  to 
withstand  the  action  of  a  1,700-degree  F.  fire  for  a  period 
of  2  hr.,  wthout  permitting  the  temperature  of  the  struc- 
tural shaft  to  rise  over  550  degrees  F.  This  specification 
was  adopted  and  incorporated  in  the  city  building  code  on 
Oct.  6,  1915.  Several  column  constructions  were  also  tested 
from  time  to  time  in  conjunction  with  standard  fire,  water 
and  load  tests  on  new  types  of  fireproof  floor  fillings. 
Among  other  materials,  it  was  found  that  both  gypsum  and 
cinder  concrete,  although  somewhat  deficient  in  structural 
strength,  gave  excellent  fire  protection  to  steel  and  cast- 
iron  columns,  and  both  of  these  types  of  protection  have 
been  accepted  and  are  approved  for  column  protection 
under  the  building  code  of  New  York  in  so-called  fireproof 
buildings  when  applied  in  2-in.  thickness. 

From  the  ratings  based  on  the  underwriters'  tests  it  will 
be  noted  that  a  2-in.  gypsum  protection  would  not  meet 
the  2-hr.  requirement.  Furthermore,  a  2-in.  protection  of 
hard-coal  cinder  concrete  is  grouped  with  granite  and  sand- 
stone concretes,  with  a  maximum  rating  of  2.i  hr.  In  the 
New  York  tests  cinder  concrete  has  always  shown  superior 
heat  insulating  properties  and  less  tendency  to  crack  and 
spall  under  expansion  and  contraction  than  most  other  con- 
cretes, and  gypsum  gave  the  lowest  temperature  of  con- 
duction of  all  the  protective  coatings. 

The  lower  rating  of  these  materials  in  the  underwriters' 
tests  can,  possibly,  be  traced  to  the  construction  of  the 
test  specimens.  In  these  tests  the  protective  coating  on 
the  steel  or  cast-iron  shaft  was  required  to  support  a  por- 
tion of  the  load,  the  head  of  the  column  shaft  being  sub- 


jected to  direct  compression  on  the  total  area  of  the  finished 
column  with  the  covering.  This  detail  is  not  followed  in 
ordinary  practice,  where  the  coating  is  simply  a  protection 
to  the  structural  shaft,  e-xcept  in  the  case  of  reinforced- 
concrete  construction,  whei'e  shaft  and  covering  are  cast 
monolithic.  The  load  is  ordinarily  applied  to  steel  or  cast- 
iron  columns  thi-ough  the  medium  of  cast  or  riveted  brackets 
supporting  the  ends  of  the  girders.  In  the  underwriters' 
tests,  as  the  metal  of  the  column  became  heated,  a  con- 
stantly increasing  proportion  of  the  load  was  transferred 
to  tlie  covering.  As  gypsum  and  cinder  concrete,  for 
example,  possess  lower  compressive  strengths  than  other 
coatings,  the  duration  of  time  to  failure  of  the  column 
shaft  would  naturally  be  decreased,  not  considering  the 
other  factors  of  expansion,  spalling  and  heat  conductivity. 
The  average  compressive  strengths  at  one  month  of  the 
various  protective  materials  are  given  in  the  appendix  to 
the  complete  report  of  the  underwriters'  tests  as  follows: 

Protective  Material  Compres.sive  Strength 

Lb.  per  Sq.lu. 

1 .2:4  silicious  gravel  concrete 1,807 

1:2:4  sandstone  concrete 1.633 

1 :2:4  limestone  concrete 1.588 

1:2:4  calcareous  gravel  concrete 1.505 

1 :2:4  trap-rock  concrete 1.497 

1 :2:4  granite  concrete 1.263 

1:15:4!  cinder  concrete 989 

1:2:5  cinder  concrete 771 

Gypsum  blocks  (on  edge) 468 

The  excellent  results  obtained  with  the  unprotected  timber 
columns  were  to  be  expected.  Although  the  area  of  the 
shaft  was  reduced  from  25  to  55  per  cent  the  tests  did  not 
develop  the  full  resistance  of  the  column  shaft  to  the  action 
of  fire.  Failure  was  due  to  the  metal  cap  bearings,  through 
conduction  of  the  heat  in  the  metal  flanges  and  the  metal 
bearing  plates.  By  the  introduction  of  properly  protected 
caps,  or  such  reinforced-concrete  caps  as  are  now  being 
developed  by  the  National  Lumber  Manufacturers'  Associa- 
tion, the  superiority  of  the  timber  column  for  slow-burning 
construction  will  be  assured.  With  the  commonly  accepted 
cap  details  now  in  use,  the  unprotected  timber  column  is 
rated  2*  times  superior  to  unprotected  steel.  The  fire  re- 
sistance of  heavy  timber  construction  is  constantly  dem- 
onstrated in  practice.  On  April  9,  1921,  fire  occurred  in  the 
lumber  dry-kilns  of  the  Camp  Mfg.  Co.,  at  Wallace,  N  C. 
Seven  of  the  kilns  at  this  plant  were  covered  with  a  6-in. 
laminated  wood  roof,  and  two  kilns  with  an  arched  hollow- 
tile  roof.  The  laminated  roofs  burned  very  slowly  and  as- 
sisted in  keeping  the  fire  within  the  kilns.  The  arched  tile 
roofs  collapsed  in  from  one  to  two  hours. 

Compressive  strength  tests  on  specimens  of  the  timber 
cut  from  the  tested  columns  compared  to  similar  specimens 
of  unburnt  timber  show  no  loss  in  unit  strength  of  the 
material  after  it  has  cooled  off.  Geo.  E.  Strehan, 

New  York  City,  Aug.  8.  Consulting  Engineer. 


Simplified  Methods  of  Plotting  Traverses 

Sir — The  old  adage,  "There  is  nothing  new  under  the 
sun,"  is  peculiarly  applicable  to  the  article  in  Engineering 
Ncws-Ricord,  July  28,  1921,  p.  IGO,  entitled  "Simplied 
Method  of  Plotting  Transit  and  Stadia  Traverses,"  by 
Herbert  N.  Bradstreet.  In  the  bygone  days  of  railroad 
building  this  system  was  in  universal  vogue,  and  I  have 
plotted  many  hundreds  of  miles  of  surveys  by  a  slightly 
better  modification,  which  consisted  in  fastening  a  large 
paper  protractor  on  the  sheets  of  drawing  paper  and  prick- 
ing off  with  pencil  points  in  opposite  sides  the  calculated 
courses  of  the  survey,  and  then  by  means  oi  a  large  parallel 
ruler  transferring  their  courses,  instead  of  using  large  tri- 
angles and  the  rather  slower  method  of  laying  off  deflec- 
tions from  a  transferred  meridian.  It  seems  to  me  that 
the  once  familiar  parallel  ruler  has  become  obsolete. 

I  have  also  used  sheets  on  which  the  protractor  was 
printed  in  a  light  color,  yellow  or  green,  which  did  not 
obscure  the  mapping  work. 

Buffalo,  N.  Y.,  Aug.  2.  Emim:  Low. 
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Grouting  Sewer  Tunnel  Cavity  from  Test 
Pits  Avoids  Building  Settlement 

By  Leo  G.  Hall 

Onekama,  Michigan 

DURING  the  preliminaiy  grading  for  the  large  fac- 
tory of  the  Willys  Corporation  at  Elizabeth,  N.  J., 
the  surface  of  the  ground  in  one  place  dropped  in, 
leaving  a  hole  about  15  ft.  in  diameter  and  10  ft.  deep. 
The  hole  was  directly  under  one  of  the  principal  build- 


completely  every  crevice  to  a  distance  of  several  feet 
from  the  sewer.  A  tunnel  subsequently  dug  just  out- 
side the  building  showed  that  the  grout  had  also  com- 
pacted the  loose  fallen  earth,  and  a  trip  made  bv  the 
writer  into  the  old  sewer  showed  that  it  had  stopped 
up  several  leaky  joints. 
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FIG.   1.      LONGITUDINAL  SECTION  OP  SEWER   SHOWING 
C.WITT,  AUGER  HOLES.  BUILDING  rOLUMXS.  ETC. 

ings,  a  four-story  concrete  structure  whose  piers  were 
designed  for  a  load  of  200  tons  each. 

Investigation  disclosed  that  a  24-in.  sewer  had  been 
laid  there  about  20  ft.  underground  in  a  former  street 
some  40  years  previously,  and  that  it  had  been  laid  in 
a  pooi-ly  backfilled  tunnel.  The  tunnel  timbers  had 
rotted  out,  and  the  vibration 
of  the  shovel  operations  to- 
gether with  heavy  rains  caused 
the  top  to  cave  in.  A  test 
pit  which  was  sunk  to  the 
level  of  the  old  sewer  dis- 
closed this  rotted  timber  work, 
and  an  irregular  cavity  lying 
along  the  length  of  the  sewer 
averaging  3  ft.  x  5  ft.  in 
section.  The  tunnel  itself  was 
in  a  gravel  stratum  immedi- 
ately under  a  clay  stratum; 
and  the  gravel  had  fallen 
away,  leaving  the  clay  arch 
roof. 

After  some  e.xperimenting, 
it  was  decided  to  fill  the  cavity  with  a  1:2:4  lime-and- 
cement-sand  grout,  mixed  very  wet.     This  mixture  was 
found  to  run  a  great  distance   horizontally  along  the 
cavity  without  settling. 

We  were  able  to  fill  about  20  ft.  of  the  cavity  from 
the  test  pit.  We  then  secured  some  8-in.  post-hole 
augers,  fitted  them  with  extensible  pipe  shanks,  and 
tapped  the  cavity  with  them  at  intervals  of  10  ft.  We 
then  poured  into  each  hole,  successively,  as  much  grout 
as  they  would  hold.  During  pouring  grout  could  be 
seen  with  the  aid  of  a  flashlight,  flowing  under  holes 
20  ft.  away  f.-^om  where  pouring  was  taking  place. 

When  the  pouring  was  finished  a  couple  of  men  were 
kept  busy  for  several  days  boring  holes  in  the  vicinity, 
to  determine  whether  the  grout  had  pene' rated  all  of 
the  cavity.     The  grout  was  found  to  have  stopped  up 


Placing  a  100-Ft,  Turntable  by  Cribbing  and 
Jacks:  M.,  K.  &  T.  Ry. 

IN  PLACING  the  100-ft.  turntable  for  the  new  engine 
terminal  of  the  iVIissouri,  Kansas  &  Texas  Ry.  at 
Oklahoma  City,  Okla.,  jacks,  cribbing  and  a  wrecking 
crane  were  employed.  The  turntable  as  shipped  com- 
plete, but  without  end  trucks  or  center  bearing,  weighed 
about  67  tons  and  was  mounted  on  three  flat  cars,  the 
ends  being  supported  by  blocking  on  the  two  outer  cars. 
The  concrete  pit,  about  8  ft.  deep  and  having  a  lightly 
reinforced  floor,  had  been  completed  about  ten  days 
before  the  girders  were  placed,  3  x  10-in.  timbers  being 
laid  along  the  floor  for  a  width  of  18  ft.  as  a  support 
for  the  cribbing  of  an  incline  track  and  to  distribute 
the  load  over  a  wide  area.  When  the  track  was  ready 
the  front  car  was  removed  and  the  car  on, which  the 
turntable  rested  was  pushed  into  the  pit  by  a  loco- 
motive attached  to  the  rear  car.  When  the  turntable 
had  been  spotted  into  position,  cribbing  was  built  up 


TURNTABLE   PLACED    IN  PIT  BV   CRIBBINU   AND  .TACKS— UNLOADED   FROM   CAR 


on  each  side  of  the  car  to  carry  jacks  under  timbers 
extending  across  the  bottom  of  the  turntable  girders. 
By  a  slight  lift  of  the  jacks  the  table  was  raised  clear 
of  the  car,  which  was  then  removed,  leaving  the  table 
supported  in  an  inclined  position  on  the  center  crib 

At  the  low  end  of  the  table,  blocking  was  then  built 
on  the  bf  nch  for  the  circle  rail,  and  by  raising  the  high 
end  slightly  with  a  wrecking  crane  it  was  possible  to 
remove  the  center  cribbing  and  lower  the  turntable  to 
a  horizontal  position.  In  this  position  it  rested  upon 
two  cribs  on  the  floor,  ready  to  have  the  end  trucks  and 
center  bearing  placed,  the  final  adjustment  being  by 
jacks  on  the  cribbing. 

This  work  was  in  charge  of  R.  M.  Stubbs,  bridge 
engineer.  The  design  and  construction  of  the  new 
terminal  are  under  the  direction  of  F.  Ringer,  chief 
engineer  of  the  Missouri,  Kansas  &  Texas  Ry. 
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New  York,  August  18,  1921 


Bill  to  Commission  Engineers 
in  Public  Health  Service 

Engineering  Bodies  Endorse  Measure — 

Would    Attract   Able    Sanitary 

Engineers  to  Public  Service 

A  bill  providing  that  the  sanitary 
engineers  of  the  United  States  Public 
Health  Service  shall  be  commissioned 
in  the  regular  corps  of  the  Service  by 
the  President,  the  same  as  the  medical 
officers  in  the  Service,  and  that  the 
sanitary  engineers  will  have  equivalent 
rank,  pay,  allowances  and  status  as 
commissioned  medical  officers  of  the 
Service,  has  been  introduced  in  the 
House  of  Representatives  and  referred 
to  the  Committee  on  Interstate  and 
Foreign  Commerce,  of  which  Samuel  E. 
Winslow,  of  Massachusetts,  is  chair- 
man. Under  the  terms  of  the  bill,  no 
commission  to  sanitary  engineers  would 
be  granted  until  after  they  had  passed 
"a  satisfactory  examination  in  the  sev- 
eral branches  of  sanitary  engineering 
and  public  sanitation  before  a  board  of 
commissioned  officers  of  the  said  Serv- 
ice." Similar  examinations  are  re- 
quired of  candidates  for  commissions 
in  the  medical  branches  of  the  Public 
Health  Service. 

Tlie  movement  for  securing  legisla- 
tion of  the  kind  proposed  has  received 
considerable  support  from  engineers 
and  others.  A  committee  to  consider 
the  subject  has  been  appointed  by 
George  S.  Webster,  president,  Ameri- 
can Society  of  Civil  Engineers.  This 
committee  has  as  chairman  George  G. 
Anderson,  Los  Angeles,  Cal.,  and  as  its 
two  other  members  Piof.  A.  N.  Talbot, 
of  the  University  of  Illinois,  and  John 
C.  Hoyt,  of  Washington.  The  move- 
ment has  been  endorsed  by  the  Com- 
mittee on  Public  Affaivs  of  the  Federal 
American  Engineering  Societies  and  by 
the  American  Engineering  Council. 
Efforts  on  the  part  of  the  American 
Association  of  Engineers  in  behalf  of 
the  bill  are  in  charge  of  A.  T.  Koehlcr, 
manager.  Federal  Donartment,  A.  A. 
E.,  Washington,  D.  C.  The  Surgeon- 
General  of  the  American  Public  Health 
Service  has  expressed  himself  in  favor 
of  the  bill.  Ewing  I  nport,  assistant 
secretary  of  the  Treasury  (of  which 
the  Public  Health  Service  is  a  bureau), 
has  stated  in  a  letter  to  E.  G.  Sheibley] 
Los  Angeles,  that  the  Treasury  Depart- 
ment "fully  appreciates  the  great  value 
of  the  service  performed  by  sanitary 
engineers  in  public  health  work"  and 
that  legislation  maki.ng  it  possible  to 
commission  sanitary  engineers  in  the 
Public  Health  Service  "on  the  same 
status  as  medical  officers  would  benefit 
public  health  work  and  attract  compe- 
tent sanitary  engineers  who  wish  to 
make  a  public  health  career  their  life 
work." 


Campaign  Begun  in  California  for 
State  Development  of  Power 

An  initiative  campaign  just  launched 
in  California  has  as  its  object  the 
placing  on  the  ballot  at  the  election  in 
November,  1922,  of  an  amendment  to 
the  state  constitution  providing  for  the 
development  and  distribution  of  hydro- 
electric energy,  under  a  state  agency 
for  the  benefit  of  cities,  irrigation  and 
reclamation  districts  or  other  commun- 
ity organizations.  This  result  would  be 
accomplished  by  the  creation  of  a 
water  and  power  board,  consisting  of 
five  members,  with  power  to  contract 
for  the  construction  and  operation  of 
hydro-electric  systems.  The  board 
would  issue  and  sell  bonds  to  the  extent 
of  the  funds  required,  the  state  lending 
its  credit  in  such  issues  to  a  limit  of 
$.^jOO,000,000.  Four  of  the  board  mem- 
bers would  be  appointed  by  the  gov- 
emor  and  the  director  of  the  newly- 
created  state  department  of  public 
works  would  serve  as  the  fifth  member. 

The  League  of  California  Municipali- 
ties has  taken  a  prominent  part  in 
launching  the  new  plan.  Individuals 
mentioned  as  having  part  in  drafting 
the  proposed  amendment  are  Clyde 
Seavy,  City  Manager  of  Sacramento; 
Louis  Bartlett,  Mayor  of  Berkeley;  W. 
B.  Mathews,  attorney  for  the  Los  An- 
geles board  of  public  works;  Dr.  Horace 
Porter,  Mayor  of  Riverside;  Rudolph 
Spreckels,  of  San  Francisco  and  Wil- 
liam Kent,  ex-Congressman  from  Cali- 
fornia. 

To  Encourage  Military  Invention 

Announcement  is  made  that  it  is 
the  policy  of  the  War  Department  to 
encourage  the  development  of  military 
inventions  by  officers,  enlisted  men  and 
civil  employees.  In  consideration  of 
assistance  to  be  given  by  the  depart- 
ment in  the  issue  of  patents,  it  will  re- 
quire of  inventors  no  more  than  a 
license  to  manufacture  and  use  their 
inventions  for  government  purposes, 
thereby  reserving  to  the  patentee  com- 
plete freedom  and  ownership  of  the 
patent  in  commercial  application.  In 
special  cases  of  inventions  of  great 
military  importance,  however,  provision 
is  made  for  exclusive  government  own- 
ership and  the  utmost  secrecy. 

Zone  Commission  for  Chicago 

Under  an  ordinance  passed  about  a 
year  ago  the  mayor  of  Chicago  has  re- 
cently appointed  a  zoning  commission, 
with  Charles  Bostrum,  building  com- 
missioner, as  chairman.  Most  of  the 
twenty  members  are  aldermen  or  city 
officials;  the  others  include  C.  P. 
Wacker,  chairman  of  the  Chicago  Plan 
Commission;  Wm.  Artingstall  and 
Charles  B.  Duke,  civil  engineers,  and  E. 
R.  Graham,  architect. 


Fatal  Concrete  Roof  Failure 
In  Atlantic  City  Hotel 

Two    Panels    Fall    After    15    Years' 

Service  —  Inspector    Blames 

Defect  in  Concrete 

The  fall  of  a  section  of  reinforced- 
concrete  slab  roof  over  the  kitchen  of 
the  Marlborough-Blenheim  Hotel  in 
Atlantic  City  on  August  9  caused  the 
death  of  a  waitress  and  the  injury  of 
several  other  persons.  The  collapse, 
which  occurred  just  after  1  p.m.,  in- 
volved two  panels  of  roof  along  one  of 
the  exterior  walls,  an  area  about  15  x 
;>;3  ft.,  and  occurred  in  a  kitchen  annex 
separate  from  but  connected  with  the 
main  hotel  building.  Much  of  the  wall 
in  front  of  the  two  panels  fell  with  the 
slab.  The  structure  had  been  standing 
for  1.5  years,  having  been  built  in  190G. 
No  official  explanation  of  the  cause  has 
been  made  up  to  the  present  time.  The 
roof  was  a  cinder-concrete  slab  8  in. 
thick,  reinforced  with  wire  mesji, 
carried  on  concrete  beams  supported  by 
cast-iron  columns  16  ft.  8  in.  on  centers 
both  ways.  The  walls  here  were  brick 
with  the  slab  supported  directly  on  them. 
Theories  as  to  Failure 
Building  Inspector  Peterson  of 
Atlantic  City  in  an  interview  directly 
after  the  failure  suggested  that  a 
bubble  in  the  concrete  was  responsible 
for  the  failure.  Reporting  to  the  mayor 
on  the  following  day  he  .stated  that  the 
slab  had  insufficient  reinforcement  and 
also  said:  "This  slab  had  a  fracture 
alongside  the  structural  girder  and 
within  an  inch  and  a  half  of  the  under 
side  which  shows  that  the  water  had 
been  getting  through  it  for  some  time 
and  caused  it  to  rot.  As  there  was  no 
reinforcement  there  was  nothing  to  hold 
slab  up  and  in  my  opinion  the  con- 
struction of  the  entire  roof  is  poor." 

J.  J.  White,  president  of  the  hotel 
company,  stated  after  the  collapse: 
"As  far  as  we  can  determine  a  portion 
of  the  west  wall  of  our  separate  two- 
story  kitchen  building  about  25  ft.  long 
and  extending  about  12  ft.  to  the  ceil- 
ing or  roof,  buckled  out  and  fell  into  the 
outside  courtyard.  One  section  of  con- 
crete roof  about  15  ft.  wide  and  of  like 
length,  which  rested  upon  the  wall,  fell 
to  the  kitchen  floor.  We  have  not  as 
yet  been  able  to  ascertain  the  cause." 

Later  Mr.  'Wliite  made  the  following: 
statement  to  Engineering  Neios- 
Ticcord:  "We  are  unable  to  tell  at  the 
present  time  whether  it  was  the  slab  or 
the  wall  which  failed.  If  the  latter  it 
was  probably  due  at  least  partially  to 
the  defective  workmanship  in  the 
placing  of  the  wire  mesh  reinforcement 
in  tiiis  particular  roof  slab  so  that  it 
was  almost  on  the  under  surface  of  the 
slab  instead  of  being  an  inch  above  the 
under  surface  as  it  should  have  been." 
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Investigation  of  the  collapse  made  for 
Engineering  News-Record  by  Lewis  R. 
Ferguson,  of  Wig,  Hollister  &  Fer- 
guson, Philadelpliia,  indicates  that 
some  of  the  wires  of  the  reinforcing 
mesh  corroded  because  of  access  of 
moisture  and  others  were  ruptured 
through  excessive  tension,  presumably 
after  the  failure  of  the  corroded  wires 
through  additional  load  on  them.  Mr. 
Ferguson's  report  is  given  on  page  271 
cf  this  issue. 

The  Marlborough-Blenheim  was  the 
fiist  large  reinforced-concrete  building 
on  the  sea  coast,  and  aroused  wide  in- 
terest at  the  time  of  its  construction  in 
1905-6. 

The  building  was  described  in  En- 
gineering  Record  of  Dec.  23  and  30, 
1905,  pp.  719  and  743,  and  in  Engineer- 
ing Neivs  of  Mar.  8,  1906,  p.  251. 


Williams  Not  a  Candidate  for 
Highway  Commission 

In  Engineering  News-Record  of  June 
30  a  news  item  stated  that  S.  M. 
Williams,  chairman  of  the  Federal  High- 
way Council,  was  being  talked  of  as  a 
probable  candidate  for  the  Federal 
Highway  Commission,  proposed  in  the 
highway  bill  now  before  the  Senate. 
The  item  having  come  to  the  attention 
of  Mr.  Williams,  he  has  disclaimed  any 
desire  to  be  a  candidate.  He  says  in 
a  letter  under  date  of  Aug.  12: 

"May  I  say  definitely  that  I  am  not 
a  candidate  nor  could  I  conscientiously 
consider  the  appointment  if  tendered, 
because  I  could  not  afford  to  accept  a 
position,  having  assisted  in  the  pro- 
motion of  legislation  for  its  creation. 
Unfortunately,  we  have  too  many  ex- 
amples where  efforts  for  legislation 
have  been  prompted  by  desire  for  the 
job  and  I  do  not  want  to  be  included 
in  that  class. 

"My  effort  for  the  creation  of  a 
Federal  Highway  Commission  has  been 
with  the  same  motive  which  always 
prompted  my  contributing  much  time 
and  effort  for  the  past  ten  years,  in 
the  development  of  highways  and  trans- 
portation,   namely   the   public   need. 

"I  sincerely  btlievp  that  three  cap- 
able men  can  and  should  be  found  who 
have  had  no  direct  participation  n.  pro- 
moting the  legislation  for  the  creation 
of  the  Commission  if  it  is  authorized 
by  Congress,  and  to  those  men  I  will 
pledge  my  loyal  cooperation." 


Wood  Preservers  Will  Establish 
Service  Bureau 

For  the  purpose  of  furnishing  infor- 
mation concerning  the  uses  of  treated 
timber,  the  American  Wood  Preservers' 
Association  is  establishing  a  service 
bureau  at  10  S.  La  Salle  St.,  Chicago. 
P.  R.  Hicks,  engineer,  Forest  Products 
Laboratory,  Madison,  Wis.,  has  been  ap- 
pointed secretary-manager.  The  bureau 
will  be  prepared  to  answer  inquiries 
regarding  the  use  of  treated  and  un- 
treated timber  and  various  methods  of 
treatment. 


Revised  Townsend  Highway  Bill 
Goes  to  Senate 

The  Townsend  highway  bill,  revised 
so  as  to  make  possible  a  unanimous 
report  from  the  Committee  on  Post- 
offices  and  Post  Roads,  was  presented 
formally  to  the  Senate  on  Aug.  15, 
with  the  urgent  recommendation  from 
the  committee  that  it  be  passed 
promptly.  It  was  Senator  Townsend's 
intention  to  move  to  take  up  the  bill 
on  Aug.  16  or  Aug.  17.  He  expresses 
the  hope  that  the  Senate  will  pass  the 
measure  so  as  to  allow  the  conferees 
of  the  two  houses  to  adjust  the  dif- 
ferences between  the  Townsend  bill  and 
the  bill  passed  by  the  House.  An  effort 
will  be  made  to  reach  an  agreement 
and  secure  the  approval  of  the  confer- 
ence report  prior  to  the  congressional 
recess. 

The  Townsend  bill,  as  reported,  pro- 
vides for  a  federal  highway  commission 
to  be  composed  of  three  members.  The 
state  highway  departments  are  to  be 
allowed  an  important  part  in  the  ad- 
ministration of  the  act  but  federal  aid 
is  to  be  limited  to  7  per  cent  of  the  total 
rural  highway  mileage  in  each  state. 
Three-sevenths  of  this  mileage  must  be 
composed  of  interstate  highways  while 
all  of  the  remaining  mileage  must  con- 
sist of  roads  which  connect  with  inter- 
state highways. 

The  states  are  required  to  maintain 
all  highways  in  proper  condition. 

The  bill  carries  an  appropriation  of 
$100,000,000  for  the  current  fiscal  year. 
Half  of  that  amount  is  to  be  available 
immediately  and  half  six  months  after 
the  passage  of  the  act. 


Surplus  Road  Equipment  Charges 
Unfounded,  Says  MacDonald 

Washington  Correspondence 
Ever  since  the  federal  government 
has  been  distributing  sui-plus  equip- 
ment to  the  states  for  use  in  highway 
construction  there  have  been  frequent 
allegations  that  this  property  was  being 
disposed  of  illegally  by  some  of  the 
state  highway  commissions.  On  several 
occasions  investigations  have  been  made 
by  the  U.  S.  Bureau  of  Public  Roads. 
In  each  case  the  reports  have  been 
proved  erroneous.  With  the  possible 
exception  of  irregularities  in  connection 
with  the  Arkansas  muddle,  Thomas  H. 
MacDonald,  chief  of  the  bureau,  is 
positive  that  no  state  highway  depart- 
ment has  disposed  of  federal  equip- 
ment so  long  as  it  was  serviceable  for 
highway  work. 

Mr.  MacDonald  calls  attention  to  the 
fact  that  more  than  $100,000,000  worth 
of  surplus  property  has  been  distributed 
among  the  states  through  his  bureau. 
In  this  way,  he  declares,  the  public 
has  been  able  to  get  the  maximum 
return  on  its  investment  in  this  mate- 
rial. In  quarters  other  than  the  Bureau 
of  Public  Roads,  it  is  believed  that 
these  sporadic  charges  against  the 
state  highway  commissions  have  had 
their  origin  with  those  having  selfish 
interests  in  the  sale  of  government 
surplus  property. 


Street  Cleaning  Officials  Meet 
in  Chicago 

Society  Well  Launched  Changes  Name — 

Whole  Two-Day   Program  Consists 

of    Round    Table   Talks 

Methods  of  street  cleaning  and  the 
disposal  of  refuse  were  the  main  topics 
discussed  Aug.  10  and  11  in  Chicago 
at  the  second  annual  conference  of  the 
International  Association  of  Street 
Cleaning  Officials.  The  organization 
now  has  a  membership  of  85,  of  which 
61  are  active  members — officials — and 
24  are  associates.  Most  of  the  large 
cities  are  i-epresented.  The  member- 
ship is  distributed  over  27  American 
states  and  three  Canadian  provinces. 
At  the  opening  session  45  were  in  at- 
tendance. Unlike  most  programs,  no 
papers  were  scheduled,  but  the  officers 
had  arranged  six  subjects  for  discus- 
sion, which  took  the  form  mainly  of 
recitations  of  experiences  in  the  home 
town  of  the  official  speaking. 

Three  amendments  to  the  constitution 
were  made:  1.  The  name  was  changed 
to  International  Association  of  Street 
Sanitation  Officials  to  make  the  organi- 
zation more  comprehensive.  2.  Three 
vice-presidents  instead  of  one  are  now 
included  in  the  list  of  officers.  3.  Asso- 
ciate membership  is  extended  to  engi- 
neers and  publishers. 

Garbage  Disposal 

The  disposal  methods  described  re- 
ferred mainly  to  incinerators.  Abram 
Swan,  engineer  of  streets,  Trenton,  N. 
J.,  detailed  the  successful  burning  of  70 
tons  daily  of  garbage  in  the  summor 
and  30  tons  in  the  winter.  In  two  years 
225  tons  of  coal  have  been  used.  De- 
spite the  large  foreign  element  house- 
holders have  been  educated  to  drain 
and  wrap  all  garbage.  The  collection 
cost  is  $2.35  per  ton  and  incineration 
33c.  Common  workmen  receive  $30  per 
week  and  drivers  $31.  Adolph  P. 
Schuck,  Baltimore,  spoke  of  the  failure, 
after  16  months'  operation,  of  a  hog- 
feeding  company  which  spent  $60,000 
for  equipping  a  127-acre  farm  rented 
from  the  city.  Unknown  causes  killed 
15  to  50  pigs  per  day.  At  present  the 
garbage  is  loaded  on  scows  and  sold  to 
farmers,  but  an  injunction  operative 
Sept.  1  will  compel  a  change.  A  com- 
mittee visited  35  cities  but  found  none 
satisfied  with  its  present  method.  The 
city  decided  to  let  the  disposal  out  by 
contract  and  recently  awarded  a  10-year 
contract  to  a  reduction  company  for 
$2.70  per  ton. 

W.  F.  Tallman,  Winnipeg,  said  90  to 
95  tons  daily  were  collected.  Domestic 
garbage,  wrapped,  is  collected  twice  a 
week  and  burned  without  use  of  any 
other  fuel  than  rubbish.  Incineratiot: 
costs  are  50  to  70c.  per  ton.  Disposal 
of  ashes  is  a  problem  because  of  tl.  • 
flatness  of  the  country.  A  "mountain" 
on  the  prairie  25  ft.  high  is  being  built. 
P.  11.  Connolly,  city  engineer,  Racine, 
Wis.,  stated  that  20  to  30  tons  of 
wrapped  garba.TC  is  incinerated  without 
complaint  in  tha  center  of  the  city  at  a 
cost   of   $1    per   ton.     Collection   costs 
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$2.48  per  ton.  East  St.  Louis  gets  $1.80 
per  ton  for  garbage  sold  to  piggeries. 
The  St.  Paul  collection  system,  reported 
by  H.  C.  Wenzel,  consists  of  50  farm- 
ers' routes  and  30  municipal  routes. 
The  cost  is  $44,000  for  80,000  tons.  It 
is  planned  to  save  .$10,000  yearly  by 
motorizing  the  system.  E.  F.  Murphy. 
Boston,  said  bids  for  a  10-year  contract 
for  the  disposal  of  garbage,  ashes  and 
rubbish,  would  be  opened  Sept.  1. 

Much  discussion  was  given  to  flushers, 
the  double-unit  type  apparently  being 
in  most  favor.  Although  admitting  the 
damage  done  to  pavements,  particularly 
apshalt,  the  consensus  of  opinion  was 
that  the  results  justified  flushing.  It 
was  considered  the  best  means  of  han- 
dling fine  dust.  No  one  spoke  of  vacu- 
um systems.  W.  J.  Galligan  stated 
that  the  use  of  power  flushers  was 
started  in  Chicago  two  or  three  years 
ago.  He  expects  to  add  five  to  eight 
each  year  until  the  department  has 
fifty.  He  is  of  the  opinion  that  the 
danger  to  pavements  is  small  if  the 
stream  is  properly  directed. 

Snow  removal  received  some  atten- 
tion. Motion  pictures  of  two  new  de- 
vices were  shown,  a  snow  loader  and  a 
rotary  broom  sweeper  suspended  from  a 
motor  truck  and  opei-ated  by  a  power 
plant  carried  on  the  truck. 

The  officers  elected  for  the  ensuing 
year  are  as  follows:  President,  W.  J. 
Galligan;  vice-presidents,  Abram  Swan, 
E.  F.  Murphy  and  J.  S.  Miller;  secre- 
tary, A.  M.  Anderson,  Old  Colony  Build- 
ing, Chicago;  treasurer,  R.  W.  Waddell. 


Tentative  Valuations  Issued 

Additional  tentative  valuations  cover- 
ing the  properties  of  twenty-three  com- 
panies have  been  issued  by  the  Inter- 
state Commerce  Commission.  They  in- 
clude the  St.  Louis  Southwestern,  the 
Green  Bay  &  Western,  and  the  Wichita 
Union  Terminal  Co.  All  include  single 
sums  as  "final  value"  and  a  statement 
of  the  present  cost  of  condemnation  and 
damages  of  acquiring  lands  in  excess 
of  "present  values."  A  comparison 
with  other  quantities  of  sums  given  m 
final  value  is  indicated  for  ten  of  the 
properties   in   the   accompanying   table. 


Ontario  Commission  Against 
Hjdro-Electric  Line 

An  adverse  report  on  the  project 
for  constructing  and  operating  a  num- 
ber of  electric  railways  by  the  Ontario 
Hydro-electric  Commission,  through  an 
issue  of  bonds  guaranteed  by  the  gov- 
ernment, has  been  made  by  the  com- 
mission appointed  by  the  provincial 
government  to  investigate  the  matter. 
Decision  against  the  construction  of 
additional  lines  and  development  of  the 
"radial"  system  is  based  on  the  pres- 
ent financial  situation  in  the  electric 
railroad  industry  generally,  possible 
competition  with  the  Canadian  Na- 
tional Railways  by  paralleling  lines 
;>.nd  the  desirability  of  testing  the  effect 
of  highway  development  before  under- 
taking electric  line  building. 

It  was  generally  anticipated  that  the 
majority  report  would  oppose  the  plan. 
The  reasons  cited  are  as  follows: 

The  financial  londition  of  electric  rail- 
ways in  Ontario  and  the  United  States  has 
been  precarious  and  unsatisfactory  and  tlje 
outlook  discouraging ;  the  evidence  sub- 
mitted indicates  tli.at  the  pi'opo.sed  electric 
railways  would  not  be  self-supporting". 
Their  construction  paralleling  and  compet- 
ing with  the  Canadian  National  Railways 
s>*sti'!n  would  be  economically  unsound,  and 
.'i  serious  blow  to  the  success  of  government 
ownership.  Until  the  Chippawa  power 
sclieme,  estimated  to  cost  $60,000,000  or  up- 
ward, is  completed  and  shown  to  be  self- 
supporting,  the  government  would  not  be 
justified  in  endorsing  tlie  construction  of  a.i 
electric  railway  system  at  an  initial  esti- 
mated cost  of  $45,000,000.  The  endorse- 
ment of  bonds  by  the  province  for  systems 
of  electric  railways  at  tiie  instance  of  the 
municipalities  concerned  is  held  higlily 
dangerous  and  likely  to  lead  the  province 
into  gi-eat  financi.il  difficulties,  as  it  would 
give  rise  to  dilmands  for  like  accommoda- 
tion from  otlier  localities  whicli  it  would  be 
hard  to  refuse.  The  expenditure  of  $2.5,- 
OOn.OOO  on  public  highways  in  the  province 
having  been  begun,  it  would  be  unwise  to 
commence  the  construction  of  electric  rail- 
ways until  the  effect  of  highway  improve- 
ment has  been  ascertained  and  the  use  of 
them  by  motor  cars  and  trucks  made 
clearly  apparent.  The  rapidl.v  increasing 
debts  and  financial  commitments  of  the 
I^ominion,  Province  and  mimicipalities  have 
.iroused  well-founded  apprehension,  and  are 
a  cogent  reason  against  the  embarkation  in 
tlie  construction  of  tlie  contemplated  elec- 
tric railways. 

The  report  is  signed  by  four  of  five 
members  of  the  commission :  Judge 
Sutherland,  the  chairman ;  General 
C.  II.  Mitchell,  W.  A.  Amos  and  A.  F. 
Macallum,  C.  E.  The  minority  report 
by  Frederick  Bancroft,  labor  represen- 


Refuses  Roads  Maintenance  Costs 
for  "Labor  Inefficiency" 

In  a  decision  made  [lublic  Aug.  6, 
1921,  the  Interstate  Commerce  Cc.nmis- 
sion  refused  to  include  allowances  to  the 
railroads,  in  maintenance  accounts  for 
the  six  months'  guarantee  period,  for 
"labor  inefficiency"  or  the  decrease  in 
the  effectiveness  of  railroad  labor  due 
to  the  National  Agreements  and  other 
causes.  Three  commissioners  dissented 
from  the  opinion,  one  not  participating. 

The  controversy  has  hinged  on  the 
construction  to  be  placed  on  the  term 
"cost  of  labor."  The  Transportation 
•Act,  in  providing  for  the  six  months' 
guarantee  of  earnings,  limits  the 
amounts  to  be  charged  in  operating  ex- 
penses for  maintenance  accounts,  to 
sums  to  be  fixed  by  the  commission,  with 
due  regard  to  usage  and  differences  in 
'the  cost  of  labor  and  materials"  as  in 
comparison  to  the  three-year  test  period 
previous  to  federal  control. 

The  railroads  contended  that  cost  of 
labor  is  the  co.st  of  performing  work 
and  should  not  be  construed  as  price  of 
labor  as  reflected  by  wage  scales,  claim- 
ing that  the  National  Agreements  had 
resulted  in  a  decrease  in  the  effec- 
tiveness of  labor  irrespective  of  wage 
rates.  The  commission  held  such  al- 
lowances to  he  inadmissible  largely 
through  lack  of  proper  determination. 


TENTATIVK  VAI.LATIONS  ISSUED  BY  INTERSTATE  COMMERCE  COMMIS.SIOX 

Cost  of 

Investment 

Ccsl  of 

Reproduction 

in  Road 

Final 

Reproduction 

(Leas 

and 

Capitaliz- 

\alue« 

(.New) 

Depreciation) 

ation 

Name  of  Road 

St.  UouiM  &  SouthwpHlorn.  ,  .  . 

126,716.924 

JI8.424.505 

$14,588,819 

$67,430,327 

$16,356,100 

Gray's  I'oint  IVriiiinul  R.H. 

1.321.000 

1.269.676 

1.040,280 

1,844,653 

500.000 

I'urugoutd  Soutlieo.'^tiTii   . . . 

424.000 

526. OOU 

365.62) 

518,148 

100.000 

Cntriil  Ark   *  Eiwleni     . 

600.000 

681.281 

518,005 

1.070.1  (9 

150,000 

Crie.i  Buy  A-  W.Miri. 

5.298.582 

5.203.425 

4,098.052 

10,279,(41 

10,100.000 

K.wauiiee.  Cr.-.-i.  Huy 

1,289.193 

1.005.960 

809.  568 

1,279,512 

664.950 

.Minapi-e  A  We.Htcni 

676.408 

679.299 

552.114 

978.417 

439.500 

Mentpelicr  A  Wells  Itivir 

1.750.000 

1.937.229 

1.513.484 

1,163.610 

894,800 

Wirhita  liiirin  Terminal 

2.070.911 

1.180.745 

1.144. 553 

1.999.827 

100.000 

Dalla.-.  Terminal  Ry 

1. 187.810 

384.874 

305  233 

946.979 

10.000 

*  Wholly  ownwl  and  uHcd. 

Original  cost  of  lands  of  the  St,  Louis 
Southwestern  wholly  owned  by  the 
carrier  ami  devoted  partly  to  carrier 
and  partly  to  non-carrier  purposes  is 
found  to  be  $l,.'i74,440.  The  present 
cost  of  condemnation  and  damages  in 
excess  of  "present  value"  of  lands 
owned  is  reported  as  $1,713,252. 


tative,  controverts  most  of  the  conclu- 
sions arrived  at  in  the  majority  report, 
recommending  that  the  government 
should  adopt  the  principle  of  publicly 
owned  and  operated  electric  railways. 
He  states  that  unemployment  conditions 
would  be  considerably  relieved  through 
the  hydro-radial  development. 


\ 


Crown  of  Full  Gas  Holder  Rup- 
tured by  Unknown  Cause 

A  .3,000,000-cu,ft.  gas  holder  of  the 
Consolidated  Gas  Co,,  New  York, 
located  at  l.'')th  St.  and  Ave.  C,  failed 
in  a  remarkable  manner  on  Aug.  12, 
while  in  normal  service.  The  holder 
was  nearly  full  at  the  time.  A  rupture 
developed  suddenly  at  the  junction 
between  the  crown  and  the  shell  of  the 
upper  section,  opening  a  large  hole 
through  which  gas  was  forced  out.  The 
gas  fortunately  did  not  become  ignited, 
and  the  holder  sank  as  the  contained 
gas  escaped,  aided  by  pumping  to  trans- 
fer gas  from  the  ruptured  holder  Jto 
others  nearby,  until  fully  down  in  its 
tank.  The  steel  tank  is  unaffected,  and 
so  far  as  known  none  of  the  lower 
holder  sections  are  damaged. 

Pending  the  pumping  out  of  the  tank 
to  permit  full  examination  of  the  break 
the  nature  of  the  accident  remains 
unknown.  The  top  course  of  the  upper 
holder  section,  a  curb  course  of  plate 
about  3'  in.  thick,  is  broken  through  on 
a  vertical  line  and  thrown  or  rolled 
back.  The  thin  crown  plating  is  ripped 
and  crumpled  fifteen  or  twenty  feet 
back,  apparently  by  a  force  at  the  curb. 
The  shell  course  below  the  curb  is  also 
damaged,  but  the  extent  of  this  damage 
is  less  definitely  known. 

The  holder  has  been  in  service  •'?0 
years.  It  was  built  by  the  Continental 
Iron  Works.  Recently  it  was  painted, 
and  with  regard  to  drying  of  the  paint 
on  the  lower  sections  it  was  kept  nearly 
full.  More  definite  facts  concerning  the 
rupture  are  expected  to  be  available 
after  the  damaged  parts  have  been 
exposed  and  examined. 
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William  C.  Robinson 

William  Colin  Robinson,  vice-presi- 
dent and  chief  engineer  of  the  Under- 
writers' Laboratories,  died  on  July  31 
from  an  acute  attack  of  illness  after  a 


spent  his  entire  professional  life  in  the 
service    of    fire     protection,    and    had 
attained     a     position     of     countrywide 
authority  in  many  phases  of  the  art. 
Testing    of    materials    affecting    fire 


Huge  Bridge  Program  in  Bond 
Issue  for  Pittsburgh 

Bridge  construction  to  the  amount  of 
about  $25,000,000  is  provided  for  in  a 
bond  issue  to  be  voted  on  by  Allegheny 


Denies  Certificate  for  Cleveland 
Public  Square  Station 

Issuance    of    a    certificate    of    public 
convenience   to  the   four  carrier  appli- 

iiuw.  ....  ..--"-  cants   for  the   construction   of  a   union 

notable  career  of  nearly  30  years  in  the  passenger  station  at  the  public  square  County  (Pittsburgh)  on  6ept.  ^0, 
development  of  fire  protection  by  the  at  Cleveland,  Ohio,  has  been  denied  in  according  to  a  resolution  just  passed  by 
aid  of  testing.  He  was  only  53  years  a  report  by  Division  4  of  the  Interstate  the  county  commissioners.  In  addition 
old  at  the  time  of  his  death,  but  had  Commerce  Commission  in  a  decision  to  this  sum,  about  $2,000,000  for  the 
■  '  made  public  August  15.  The  applica-  purchase  of  the  three  last  remaining 
tions  of  the  New  York  Central,  the  Big  toll  bridges  over  the  Allegheny  River 
Four  and  the  Nickel  Plate  have  been  will  be  included  m  the  vote.  The  entire 
pending  since  hearings  were  first  in-  vote  — about  $41,000,000  —  will  include 
itiated  last  February.  A  re-hearing  $10,000,000  for  roads  and  $2,000,000  for 
hazard  was  begun  by  W.  H.  Merrill  and  was  held  in  Washington  August  2  be-  buildings  and  other  purposes. 
Mr.  Robinson  about  1893,  in  connection  fore  the  Commission  as  a  whole.  The  Two  of  the  Allegheny  River  bridges 
with  the  Chicago  Board  of  Firo,  Under-  applicants  had  applied  for  a  certificate  requiring  reconstruction  in  accordance 
writers,  and  two  years  later  this  work  of  public  convenience  and  necessity  to 
was  organized  in  the  form  of  the  permit  the  construction  of  a  new  pas- 
Underwriters'  Laboratories,  an  institu-  senger  terminal  at  the  public  square 
tion  with  which  both  men  have  re-  through  contract  with  the  Cleveland 
mained    continuously    associated    since     Union  Terminals  Co.     The  applications 


with  the  order  of  the  War  Department 
for  raising  and  increasing  the  spans  of 
bridges  are  provided  for  in  the  pro- 
posed bond  issue:  the  Fortieth  St. 
bridge,  for  which  plans  have  been  pre- 


time.      Electrical      testing      was     were     strenuously    opposed     by     Peter     pared   by   B.    Janssen,    architect,    with 


that  ... 
among  the  first  lines  of  work  carried  on,  Witt,  former  transit  commissioner  of 
and  the  importance  of  this  investigative  Cleveland  under  the  Johnson  adminis- 
and  test  work  Is  generally  known,  tration,  who  appeared  in  all  of  the  hear- 
However,  the  scope  of  the  Laboratories'  jngs  before  the  commission. 


research  and  test  work  grew  in  the 
course  of  a  few  years  to  cover  a  re- 
markably wide  range. 

Of  the  earlier  work  with  which  Mr. 


C.  S.  Davis  as  engineer,  and  the 
Thirtieth  St.  bridge,  which  was 
destroyed  by  fire  a  month  ago.  Funds 
for  construction  of  the  Sixteenth  St. 
bridge  were  provided  by  a  prior  bond 
issue;  this  structure  was  designed  by 
Warren  &  Wetmore,  with  H.  G.  Balcom 
as   engineer.     A  separate   item   in   the 


The    majority    opinion    of    the    com- 
mission holds  that  the  Cleveland  termi- 
nal   problem    has    received    inadequate 
_.    —  -   -  consideration  and  that  the  commission 

Robinson  was  intimately  connected  the  jg  "not  persuaded  by  the  evidence  now  vote  provides  $3,500,000  for  recon- 
developmcnt  of  standards  and  methods  before  it"  that  the  plan  is  compatible  structing  6th,  7th,  and  9th  St.  bridges, 
of  test  for  fire  doors,  wire  glass  and    ^ith   public    interest   or  that   sanction  Bridges  Proposed 

metal-frame    windows    and    fire    extin-     should   be   given   to    the    enormous   ex-  ,  ,    ■.  ^i. 

guishers  was  prominent.  Mr.  Robinson  penditure  of  capital  which  the  plan  in-  ^/o""-  ^^ry  large  bridges  over  the 
was  a  leading  authority  in  these  fields  Solves.  "Possibly  the  presentation  of  Monongahe la  and  one  over  the  Ohio 
and  in  a.l  matters  relating  to  sprinkler  further  evidence  or  the  modification  of  R'^er  are  also  included.  The  largest  of 
equipment.  Later  work  dealt  with  a  the  plan  in  various  particulars,"  says  these  are  the  Liberty  Bridge,  to  con- 
great  variety  of  building  materials  and  the  opinion,  "might  make  possible  a  "''ct  the  north  portal  of  the  Libcr  y 
construction    systems,   including    brick     different  conclusion."     It  is  stated  that 


and  tile,  wall  boards,  roofing,  and  floor 
and  partition  constructions.  The  in- 
vestigation of  fire  protection  of  build- 
ing columns,  recently  completed,  was 
one    of    the    most    elaborate    of    these 


researches,  and  here  Mr.  Robinson's  practicable 
ability  in  planning  pre-test  equipment 
was  of  determining  influence.  Inves- 
tigations of  large  scope  yet  uncom- 
pleted at  the  time  of  his  death  related 
to  cast-iron  pipe,  to  safes,  to  roofing,  to 


dismissal  of  application  need  not  in- 
volve delay  in  terminal  improvement  at 
Cleveland  since  the  railroads  feel  that 
as  now  situated  the  consummation  of 
such    a    large    project    would    not    be 


In  a  dissenting  opinion  Commissioner 

Potter  of  Division  4.   states  that  it  is 

clear  that  new  passenger  facilities  and 

relief  from   existing  freight  congestion 

necessary    at     Cleveland,     stating 


pressed    steel    construction    and    other     that  the  public  square  plan  seems  to  be 


subjects, 

Mr.  Robinson  was  distinguished  for 
high  ingenuity  in  devising  and  applying 
testing  methods  and  apparatus  to  the 
particular  service  in  which  he  was 
engaged.  He  is  largely  responsible  for 
establishing  the  view  that  fire-protec- 
tion testing  must  be  done  in  full  size,  to 
bring  out  the  true  conditions  arising  in 
severe  building  fires.  He  improved  the 
testing  of  partitions  and  similar  struc- 
tures by  introducing  restraint  by  a 
surrounding  frame  or  its  equivalent. 
He  contributed  materially  to  the  intro- 
duction of  the  standard  time-tempera- 
ture curve  for  fire  tests.  Shortly  before 
his  death,  he  took   the   initiative   in   a 


justified  and  preferable  to  the  site  on 
the  Mall.  "While  the  expenditure  in- 
volved in  the  proposed  improvement  is 
largo,"  says  Commissioner  Potter,  "I 
cannot  see  that  public  interest  forbids 
it.  .  .  .  It  seems  to  me  that  the  city  of 
Cleveland,  the  travelling  public  and 
shippers  who  will  use  the  improved  fa- 
cilities are  entitled  to  have  the  im- 
provement made  even  though  the  new 
investment  increases  the  burden  on  the 
public  generally."  The  "strong  sup- 
port" that  the  public  square  station 
project  has  received  in  Cleveland  is 
also  cited. 


Tunnels  with  the  main  part  of  the  city 
($4,000,000),  and  the  proposed  bridge 
from  McKees  Rocks  to  Woods  Run 
($6,600,000).  The  full  bridge  schedule 
of  the  bond  issue  includes  the  purchase 
of  Monongahela  River  bridges  at  Ran- 
kin and  Glenwood  ($1,000,000  and 
$700,000)  and  the  Neville  Island  bridge 
over  the  back  channel  of  the  Ohio 
($250,000)  ;  the  construction  of  three 
bridges  over  the  Allegheny,  at  30th  St., 
40th  St.  and  Natrona  ($1,500,000, 
$2,H00,000  and  $280,000)  ;  bridges  over 
the  Monongahela  at  Wilson,  Homestead, 
Rivorton  and  South  3rd.  St.  ($1,200,- 
000,  $2,500,000,  $2,000,000  and  $4,000,- 
000)  ;  a  bridge  over  the  Ohio  at  McKees 
Rocks  ($6,600,000)  ;  and  bridges  over 
East  St.  and  Jacks  Run  ($320,000  and 
$850,000).  A  separate  item  of  $3,500,- 
000  for  the  raising  of  the  6th,  7th  and 
9th  St.  bridges  brings  the  total  up  to 
$27,500,000. 

J.  G.  Chalfant,  county  engineer, 
advises  that  the  costs  have  in  all  cases 
been  estimated  large  enough  to  permit 
first-class  design  for  the  heaviest  type 
of  highway  traffic,  and,  in  a  number  of 
cases,  designs  monumental  in  character. 
Some  of  the  estimates  arc  based  on  only 
preliminary  sketches.    The  figurco  were 


results,  being  notably  reluctant  to  issue 

rtep  of  fundamental  importance,  namely  reports    on    investigations    made    until  .  ~  ,  .    i 

the  study  of  time  of  fire  exposure  for  their  conclusions  were  incontrovertibly  computed  on  the  basis  of  steel  creeled 

'lifTerent   kinds   of  occupancy,   a   study  grounded,  and  correspondingly  depend-  at  10c.  per  lb.,  concrete  above  fouiida- 

which,  when  completed,  will  for  the  first  able  in  his  opinions.    His  conclusions  on  tions,  $12  to  $15  per  yd.,  and  in  river 

time  place  fire-resistive  construction  on  fire-protection    questions    were     rarely  foundations,   .$40;    excavation    and    till, 

a  plane  of  sound  engineering  design.  questioned.      Integrity,    practical   sense  $2  per  yd.  for  earth  .-md  ?10  for  rock; 

He    was    distinguished    also    for    his  and   a  conscientious   objective   attitude  lumber,  $80  per   M;   wood   block  pave- 

care  and  caution   in   interpreting  test  were  characteristic  of  the  man.  ment,  $4  per  sq.yd.  laid. 
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Form  Transportation  Division  of 
Farm  Inquiry  Commission 

Formation  of  the  division  of  trans- 
portation of  the  .Joint  Congressional 
Commission  on  Agricultural  Inquiry 
was  announced  Aug.  2.  Donald  D. 
Conn.  First  National-Soo  Line  Bank 
Building,  Minneapolis,  has  been  ap- 
pointed in  charge  of  the  division.  One 
of  the  six  subjects  which  the  joint  com- 
mission is  to  investigate  under  con- 
gressional resolution  is  "The  market- 
ing and  transportation  facilities  of 
the  country."  The  division  of  trans- 
portation, according  to  the  announce- 
ment, will  be  charged  with  making  a 
thorough  analysis  of  rate  and  car  serv- 
ice problems  as  affecting  prices  of 
commodities  produced  and  utilized  by 
agriculturists.  Sidney  Anderson  is 
chairman  of  the  commission. 

Reduce  Highway  Crossing  Grades 

Under  a  new  law  for  the  protection 
of  grade  crossings  in  Michigan  not  only 
are  signs  to  be  placed  500  to  600  ft. 
from  each  crossing,  but  the  highway  for 
25  ft.  on  each  side  of  the  tracks  must 
be  level  or  with  a  grade  not  exceeding 
■3  per  cent.  It  is  reported  that  at  a 
meeting  of  county  road  commissioners 
and  the  public  utility  commission  it  was 
decided  to  leave  the  enforcement  of  the 
law  to  the  local  authorities,  but  that 
where  they  fail  to  act  the  commission 
will  undertake  the  work.  About  20  per 
cent  of  the  crossings  are  to  be  improved 
»ach  year. 

Full  Municipal  Street  Cleaning 
Service  at  Philadelphia 

In  furtherance  of  the  plan  for  com- 
plete municipal  instead  of  contract  serv- 
ice in  street  cleaning  and  in  the  collec- 
tion of  garbage,  rubbish  and  ashes  at 
Philadelphia,  the  City  Council  has 
passed  and  Mayor  Moore  has  signed  or- 
dinances providing  $1,250,000  for  the 
purchase  of  sites  and  equipment  for  the 
work.  Bids  for  a  large  incinerator  are 
to  be  received  on  Aug.  26,  as  noted  in 
this  section  Aug.  11.  The  city  took 
over  the  reduction  plant  some  months 
ago.  It  has  been  cleaning  the  streets  in 
a  considerable  section  of  the  city  since 
.Ian.  1  of  this  year.  On  Jan.  1,  1922,  it 
expects  to  put  its  entire  program  of 
direct  city  work  in  this  field  into  effect. 
Fred  C.  Dunlap  is  chief  and  J.  H.  Nee- 
son  deputy  chief  of  the  Bureau  of  High- 
ways and  Frank  H.  Caven  is  director 
of  the  Department  of  Public  Works. 


To  Extend  Rock  Creek  Park 

Lieut.-Col.  C.  O.  Shrrrill,  the  engineer 
nfficpr  in  charge  of  public  buildings  and 
,;rounds  at  Washington,  has  announced 
<^he  completion  of  preliminary  plans  for 
the  extension  of  Rock  Creek  park  so 
that  it  will  connect  with  Potomac  park. 
The  lower  end  of  the  Rock  Creek  valley, 
now  particularly  unsightly  as  contrasted 
with  the  upper  reaches  of  the  stream, 
is  to  be  improved  with  a  drive  near  the 
creek  level  along  with  a  full  complement 
of  walks,  bridle  paths  and  shrubbery. 


Personal  Notes 


Charles  A.  May,  a  former  em- 
ployee of  the  U.  S.  Reclamation  Service, 
and  for  the  last  two  years  assistant 
highway  engineer  of  New  Mexico,  has 
been  appointed  state  engineer  of  New 
Mexico. 

Asa    E.    Phillips,    after    more 

than  thirty  years'  continuous  service 
with  the  District  of  Columbia,  has  re- 
signed, effective  Aug.  16,  as  sanitary  en- 
gineer. He  has  served  under  12  of  the 
16  engineer  commissioners  of  the  dis- 
tric.  During  the  early  years  of  his 
service  he  was  engaged  on  mapping  the 
drainage  system,  plans  and  estimates 
for  new  drainage  works,  rainfall  and 
run-off  studies,  hydraulic  data  and  ex- 
periments. From  1900  to  1908  he  was 
engineer  in  charge  of  designs,  estimates 
and  construction  of  the  sewage  disposal 
system,  and  from  1908  to  1921  he  was 
head  of  the  sewerage  division.  Engi- 
neer Department,  first  as  superintend- 
ent and  later  as  sanitary  engineer,  and 
had  charge  of  the  underground  con- 
struction work  of  public  service  corpor- 
ations. 

Herman  H.  Smith,  formerly 
chief  engineer.  Bureau  of  Highways 
Borough  of  Brooklyn,  N.  Y.,  was  ap- 
pointed, Aug.  2,  deputy  chief  engineer 
of  the  New  York  Board  of  Estimate  and 
Apportionment  in  accordance  with  the 
recommendation  of  Arthur  S.  Tuttle, 
chief  engineer  of  the  board.  Mr.  Smith 
was  a  graduate  of  the  Massachusetts 
Institute  of  Technology,  class  of  1899, 
and  after  serving  four  years  in  the  en- 
gineering department  of  the  Long 
Island  R.R.,  joined  the  staff  of  the 
Brooklyn  highway  bureau  as  engineer- 
ing assistant  in  1903.  He  was  subse- 
quently promoted  in  1907  to  become  as- 
sistant engineer  in  charge  of  mainte- 
nance and  four  years  later  became  chief 
engineer  of  the  bureau. 

F.  C.  F  I  N  K  L  E,  consulting  engi- 
neer, Los  Angeles,  Cal.,  has  been  se- 
lected as  consulting  engineer  for  the 
Fruitvale  Mutual  Water  Co.  of  San 
Jacinto,  Cal.,  organized  during  the  last 
few  months  and  which  has  acquired  the 
irrigation  system  of  the  Citizens  Water 
Co.,  which  formerly,  as  a  public  utility, 
served  over  .3,000  acres.  The  Fruit- 
vale  Mutual  Water  Co.  is  planning  to 
serve  5,000  additional  acres. 

W.  S.  Richmond,  formerly  em- 
ployed by  the  Larner-Johnson  Valve 
&  Engineering  Co.,  Philadelphia,  Pa., 
and  for  about  a  year  in  private  con- 
sulting engineering  practice  in  Detroit, 
Mich.,  in  connection  with  hydro-electric 
power  plants  and  general  hydraulic 
problems,  has  moved  to  Buffalo,  N.  Y., 
where  he  will  continue  in  engineering 
practice. 

W.  G.  Black,  of  Black  *  Gnffin, 
consulting  engineers,  Mandan,  N.  D.. 
has  been  elected  a  member  of  the  Park 
Commission  of  Mandan  for  a  term  of 
five  years. 


Frederick  R.  Miller,  civil 
engineer,  has  been  appointed  a  mem- 
ber of  the  Ontario  Hydro-Electric 
Power  Commission  to  succeed  Hon.  I. 
B.  Lucas,  who  will  retire.  Mr.  Miller 
was  in  charge  of  the  Imperial  Muni- 
tions Board  plant  at  Toronto,  Ont , 
during  the  World  War  and  is  vice- 
president  of  Roger  Miller  &  Sons,  To- 
ronto, formerly  munitions  manufac- 
turers and  at  present  engaged  in  harbor 
improvement  works  for  the  Canadian 
government. 

C.  F.  C  o  N  V  E  R  T,  formerly  assistant 
bridge  engineer  of  the  North  Dakota 
Highway  Commission,  has  entered  the 
employ  of  Black  &  Griffin,  consulting 
engineers,  Mandan,  N.  D. 

A.  L.  Ferver,  superintendent  of 
the  plant  department.  Southwestern 
Shipbuilding  Co.,  has  been  appointed 
Director  of  public  service  and  ex-officio 
city  engineer  of  Long  Beach,  Cal. 

B.  B.  BoRTNER  has  recently 
entered  into  partnership  with  C.  Ross 
Lindemuth,  consulting  and  practical 
civil  engineer,  Fort  Wayne,  Ind. 

Murray  Sullivan,  formerly 
acting  chief  engineer  of  the  Chuchow- 
Chinchow  Line  and  the  Chouchiakou-' 
Hsiangyang  Line,  Chinese  Government 
Rys.,  is  now  general  manager  of  the 
Chinese  Engineering  &  Development 
Co.,  with  headquarters  at  Peking. 


Obituary 


C.  E.  Powell,  general  inspector 
of  bridges,  Chesapeake  &  Ohio  Ry., 
died  July  26  in  Covington,  Ky.  He 
was  45  years  old  and  had  been  con- 
nected with  the  above  railroad  for 
about  20  years. 

Samuel  A.  Fortner,  construc- 
tion engineer,  died  August  3  in  Spring- 
dale,  Pa.  He  was  born  in  Marysville, 
Kan.,  and  was  graduated,  with  the 
degree  of  B.S.  in  Civil  Engineering, 
from  the  University  of  Kansas  in  1908. 
In  1908  he  became  assistant  division 
engineer  in  charge  of  construction  of 
the  west  half  of  North  Gooding  Tract 
of  Idaho  Irrigation  Co.'s  project  north 
of  Gooding,  Idaho.  He  also  was  resi- 
dent engineer  and  late  construction 
engineer  on  the  Willow  River  Land  & 
Irrigation  Co.'s  Dam  No.  3,  near  Bro- 
gan,  Ore.  During  tho  World  War  he 
directed  the  construction  of  naval  build- 
ings along  the  coast  in  France.  At  the 
time  of  his  death  he  was  in  Springdale, 
Pa.,  supervising  the  erection  of  an 
electrical  plant. 

J  o  H  N  L.  C  o  c  H  r  A  n  E,  statistician 
for  many  years  of  the  United  Statos 
Bureau  of  Mines,  di^d  in  Cleveland, 
Aug.  3.  Mr.  Cochrane's  death  came 
suddenly  following  his  gradual  recup- 
eration from  a  paralytic  stroke  which 
occurred  in  January.  The  deceased  had 
been  in  the  federal  service  in  Washing- 
ton for  14  years,  first  with  the  Techno- 
logic Branch  of  the  United  States 
Geological  Survey,  and  later  with  the 
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Bureau  of  Mines.  In  the  protracted 
effort  to  obtain  Congressional  enact- 
ment for  the  establishment  of  the 
Bureau  of  Mines,  Mr.  Cochrane  ren- 
dered gi'eat  assistance  to  the  late  Dr. 
Joseph  A.  Holmes,  who  was  made  the 
first  Director  of  the  bureau.  Since  the 
creation  of  the  Bureau  in  1910,  he  had 
been  in  charge  of  the  publication  work 
of  the  organization,  and,  through  the 
dissemination  of  safety  information 
and  literature,  had  played  an  important 
role  in  the  work  of  the  Bureau  in  re- 
ducing death  and  accident  rate  in  the 
mining  industry.  Mr.  Cochrane  was 
co-author  of  a  bulletin  of  the  United 
States  Geological  Survey  on  "The  Fire 
Tax  and  Waste  of  Structural  Materials 
in  the  United  States."  He  contributed 
to  the  technical  press  a  large  number 
of  articles  on  mine-safety  and  mineral 
conservation  on  topics.  Before  enter- 
ing the  federal  service  Mr.  Cochrane 
had  been  engaged  in  newspaper  work 
in  various  cities  oin  Ohio.  He  occu- 
pied editorial  positions  on  the  Cleveland 
Leader  and  the  Cincinnati  Commercial- 
Tribune,  and  was  for  a  time  city  edi- 
tor of  the  Washington  Post.  Mr.  Coch- 
rane was  born  in  Dundee,  Scotland, 
49  years  ago.  He  came  to  the  United 
States  when  eight  years  old. 


New  Equipment 


Portable  Air  Compressor 

In  designing  its  new  class  P2-DGL 
type  of  gasoline-driven  portable  air 
compressors,  the  Chicago  Pneumatic 
Tool  Co.  endeavored  to  secure  a  light- 
weight  outfit   of   large   capacity.      The 


The  unit  is  provided  with  a  remov- 
able steel  cover  which  may  be  locked 
in  place. 


compressor  has  a  capacity  of  128  cu.ft. 
of  air  per  minute,  at  a  pressure  of  100 
lb.  per  sq.in.  The  weight  of  the  outfit 
complete  is  4,500  lb. 

The  compressor  is  of  the  two-cylin- 
der, single-acting,  vertical  type,  with 
the  cylinders  cast  en  bloc  and  entirely 
water-jacketed.  The  engine  is  of  tht- 
tractor-marine,  four-cycle,  four-cylinder 
type.  The  compressor  and  engine 
shafts  are  connected  by  a  flexible  coupl- 
ing which  also  serves  as  a  flywheel. 

A  pneumatic  throttle  working  auto- 
matically with  the  engine  governor  and 
the  differential  unloader  of  the  compres- 
sor throttles  down  the  speed  of  the 
engine  when  the  compressor  is  running 
unloaded,  thus  effecting  economies  in 
the  use  of  fuel  and  lubricant. 


Skimmer  Scoop  Attachment 

The  Skimmer  Scoop,  has  been  de- 
signed for  tearing  up  old  roads,  grading 
new  roads,  and  for  other  types  of  shal- 
low excavation.  It  is  built  by  the  Paw- 
ling &  Harnischfeger  Co.,  of  Milwau- 
kee, for  attachment  to  either  its  No.  20.5 
or  No.  206   excavator  crane. 


The  scoop  loads  by  being  run  out 
from  the  machine.  When  the  bucket  is 
filled  the  boom  is  raised,  swung  over 
the  wagon  and  the  load  released.  The 
under  side  of  the  bucket  is  hinged  at 
the  forward  end  and  is  released,  for 
dumping,  by  a  line  from  the  cab. 

The  boom  is  interchangeable  with  the 
standard  boom  for  this  type  of  crane, 
and  the  new  device  can  be  installed 
within  a  few  hours.  The  shovel  at- 
tachment, brought  out  by  the  company 
earlier  in  the  year,  is  likewise  inter- 
changeable, so  that  at  relatively  small 
additional  investment  the  contractor 
may  have  a  steam  shovel,  a  skimmer 
scoop,  or  a  standard  crane,  the  latter 
with  all  of  the  flexibility  of  that  type 
of  equipment. 

In  a  recent  contract  on  Hawley  Road, 
near  Milwaukee,  William  Datka,  the 
contractor,  made  a  comparison  between 
the  cost  of  grading  with  the  use  of  a 
Skimmer  Scoop  as  against  plows  and 
wheelers.  His  figures  showed  a  saving 
of  $8-3.44  per  day  by  use  of  the  machine. 


Truckmixer  for  Road  Work 

A  mixer  mounted  on  a  motor  truck 
and  operated  by  power  from  the  truck 
engine  is  illustrated  by  the  accompany- 
ing   cut.     In    this    outfit    the    ordinary 


truck  body,  with  its  hoist,  is  replaced 
with  a  specially  constructed  frame 
which  fastens  onto  the  chassis  and 
supports  a  rotably  mounted  concrete 
mixing  drum.  The  power  formerly. 
used  to  operate  the  hoist  is  transferred 
to  the  drum,  making  a  direct  and 
efficient  drive. 

The  entire  mixer,  with  its  mechanism. 


has  fewer  parts  than  the  ordinary  dump 
body  and  hydraulic  hoist.  Stone,  sand 
and  water  are  put  into  the  drum  di- 
rect from  bins,  and  the  required  amount 
of  cement  is  added  at  the  cement  shed 
or  car.  Mixing  is  preferably  done  on 
the  final  stretch,  just  before  discharg- 
ing, but  the  drum  can  also  be  rotated 
at  the  beginning  of  a  haul,  and  then 
given  a  final  re-mix  action  when  in 
place  to  discharge.  When  it  arrives 
at  the  place  of  laying  the  concrete,  the 
truck  is  turned  and  backed  up  and  the 
mixed  batch  is  discharged  by  gravity 
into  a  chute  which  delivers  the  material 
til  the  rear  of  the  truck,  and  as  it 
ii;i)ves  forward,  the  chute  spreads  the 
concrete. 

A  fleet  of  these  trucks  is  to  be  tried 
out  on  a  Wisconsin  concrete  road  con- 
tract recently  awarded.  The  device  is 
manufactured  by  The  Truckmixer  Co., 
Milwaukee,  Wis. 


Compact  Air  Hoist 

The  Turbinair  Hoist,  built  by  the  Sul- 
livan Machinery  Co.,  Chicago,  is  a  com- 
pact portable  air-driven  hoisting  engine 
which  may  be  set  on  a  base  or  mounted 


on  a  column  and  used  for  handling 
drill  steel,  structural  steel,  timbers,  etc., 
or  for  pulling  cars,  piling  lumber,  or 
any  odd  jobs  of  hoisting  and  hauling. 
It  weighs  28.5  lb.  and  the  drum  will 
carry  500  ft.  of  i;;-in.  wire  rope.  Its 
capacity  is  2,000  lb.  lifted  vertically  at 
a  speed  of  110  ft.  per  minute  under 
75-air  pressure. 

The  machine  consists  essentially  of  a 
cylindrical  drum,  mounted  on  a  steel 
frame  and  completely  inclosing  the  op- 
erating mechanism.  The  motor  has  two 
cylindrical  rotors,  provided  with  right- 
and  left-hand  helical  flutes  or  vanes 
converging  to  a  spur  tooth  in  the  center. 

These  two  rotors  mesh  together  as 
they  revolve  under  the  influence  of  the 
incoming  air.  The  air  is  admitted  at  the 
axis  of  the  drum  through  a  hollow  shaft 
and  the  motor  revolves  with  the  drum. 
The  engine  develops  a  high  starting 
torque  and  is  economical  of  power. 

The  hoist  is  provided  with  a  friction 
clutch  and  brake.  When  both  are  re- 
leased the  rope  may  be  pulled  freely 
from  the  drum.  The  friction  clutch 
may  be  locked  in  position  and  the  load 
raised  or  lowered,  controlled  entirely  by 
the  throttle  valve. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Federal  Report  on  Alleged  Price 
Fixing  Association  Due  Soon 

According  to  ad\nces  from  Washing- 
ton the  reports  of  the  staffs  in  the  De- 
partment of  Justice  and  the  Department 
of  Commerce  engaged  on  investigation 
of  alleged  price-fixing  combinations  are 
soon  to  be  ready.  Following  the  sub- 
mission of  these  reports,  a  definite  out- 
line of  policy  toward  price-fixing  asso- 
ciations will  be  announced.  Several 
conferences  on  the  matter  have  been 
held  by  the  t^vo  cabinet  members.  It  is 
the  statement  of  Attorney  General 
Daugherty  that  no  interference  with 
legitimate  activities  will  be  made,  that 
a  great  many  business  associations  are 
of  great  benefit  to  the  nation,  the  ma- 
jority not  only  desiring  to  do  the  right 
thing,  but  actually  operating  in  a  per- 
fectly legal  way.  Some  are  under  the 
ban  and  some  in  the  guise  of  trade  as- 
sociations are  contravening  the  law, 
says  Attorney  General  Daugherty,  and 
are  fixing  prices  in  an  illegitimate 
fashion. 

It  is  the  assertion  of  Attorney  Gen- 
eral Daugherty  that  the  action  filed 
against  the  so-called  cement  trust  in 
New  York  City  by  federal  authorities 
recently  has  had  a  salutary  eflFect  upon 
other  industrial  organizations  who 
might  possibly  become  the  subject  of  a 
federal  investigation.  He  says  that 
many  of  these  associations  have  sent 
representatives  to  the  Department  of 
Justice  for  conferences  as  to  the  validity 
of  their  activities. 


Cincinnati  Voters  Defeat  Canal 
Boulevard  Bond  Issue 

By  a  vote  of  almost  2  to  1,  the  voters 
of  Cincinnati  recently  defeated  a  bond 
issue  calling  for  the  authorization  of 
$4,500,000  in  bonds  for  the  construction 
of  a  boulevard  above  the  rapid  transit 
loop  on  the  site  of  the  old  Miami  and 
Erie  Canal.  In  all  36,.3.39  votes  were 
cast  on  the  bond  issue,  8,609  votes  more 
than  were  cast  for  both  the  Republican 
and  Democratic  candidates  for  mayor, 
a  fact  which  indicated  the  liveliness  of 
the  canal  boulevard  proposition.  The 
bond  issue  was  defeated  on  the  ground 
that  the  city  now  carries  about  all  the 
bonds  of  this  character  it  is  able  to,  and 
because  a  great  piany  municipal  im- 
provements are  of  more  pressing  char- 
acter than  the  canal  boulevard. 


Injunction  Holds  Up  Road  .lob 

Strenuous  objectionj  on  the  part  of 
farmers  in  Butler  County  to  the  con- 
struction of  a  stretch  of  4 J  miles  of 
brick  road  at  $70,000  per  mile  has  re- 
sulted in  an  injunction  being  granted 
against  the  three  county  commissioners' 
and  Leon  C.  Herrick,  Ohio  highway 
commissioner,  from  paving  the  road 
from  West  Middletown  to  Jacksonhurg. 


Car  Movements 

Due  principally  to  the  increased  de- 
mand for  grain  cars  in  the  Central 
West,  a  reduction  of  28,991  in  the  num- 
ber of  freight  cars  temporarily  out  of 
service  on  July  31,  because  of  the  busi- 
ness depression,  was  shown  by  reports 
just  received  by  the  car  service  divi- 
sion of  the  American  Railway  Associa- 
tion. On  that  day,  the  total  was  526,177 
compared  with  555,168  on  July  23. 

Of  the  total,  321,781  were  serviceable 
freight  cars  in  excess  of  current  freight 
requirements,  while  the  remaining  204,- 
396  were  freight  cars  in  need  of  re- 
pau's.  On  July  23,  serviceable  cars 
totaled  350,772.  Surplus  box  cars  in 
good  repair  at  the  end  of  the  month 
numbered  100,207,  compared  with  119,- 
442  on  the  earlier  date,  or  a  reduction 
within  that  period  of  19,235  cars.  Re- 
ports showed  161.723  surplus  coal  cars 
in  good  order,  which  was  a  reduction  of 
6,845  cars  in  a  little  more  than  a  week. 
A  reduction  of  1,830  was  reported  in  the 
number  of  surplus  stock  cars,  bringing 
the  total   on  July  31   to   14,467. 


Lake  Cushman  Power  Project 
Reported  Upon 

In  a  report  on  the  Lake  Cushman 
power  project,  Superintendent  of  Light 
Llewellyn  Evans  of  Tacoma,  Wash., 
stated  recently  that  the  city  light  de- 
partment has  a  surplus  of  about  $800,- 
000  in  cash  and  bonds  which  it  can  ap- 
ply toward  the  development.  It  will 
require  a  utility  bond  issue  of  about 
$4,700,000,  exclusive  of  the  $400,000 
already  issued  for  the  purchase  of  the 
site,  for  the  completion  of  the  first  unit. 
Superintendent  Evans  explained  that  by 
damming  the  canyon  of  the  north  fork 
of  the  Skokomish,  a  lake  8  miles  long 
would  be  formed,  giving  a  continuous 
flow  of  710  sec.ft.,  capable  of  generating 
75,000  hp.  on  a  50  per  cent  load-factor 
basis,  and  warranting  a  100,000  hp. 
machinery  installation.  He  expressed 
the  opinion  that  it  will  be  a  year,  cr 
more  before  actual  construction  is 
started,  and  that  it  will  take  at  least 
three  years  to  complete  the  project. 


Highway  Toll  Bridge  Over 
Columbia  River  Assured 

Pledges  made  by  various  corporations 
in  Seattle  have  been  sufficient  to  assure 
the  financing  of  the  construction  of  the 
steel  highway  toll  bridge  over  the 
Columbia  River  between  Kennewick  and 
Pasco  on  the  Yellowstone  trail.  Seattle's 
quota  of  $40,000  toward  the  total  cost  of 
$400,000,  has  been  nearly  all  pledged. 
The  proposed  bridge  will  dose  an  im- 
portant gap  in  the  system  of  highways 
throughout  the  state,  and  will  provide 
rapid  communication  between  the  east- 
ern and  western  districts  of  the  state. 


Time  to  Build— When  Costs 
Lack  Deflated  Expense 

A.   G.  C.   General   Manager    Discusses 

Downward  Trend  and   Deflation — 

Normal    Level    Mythical,   He 

Finds 

When  steel,  cement,  brick  and  lum- 
ber prices  register  anywhere  between 
48  and  20  per  cent  above  1914  prices, 
any  possible  variation  between  these 
points  will  not  be  so  great  as  to  delay 
necessary  construction,  is  the  view  of 
R.  C.  Marshall,  Jr.,  general  manager 
of  the  Associated  General  Contractors 
of  America.  Mr.  Marshall  includes 
that  assertion  in  a  discussion  of  the 
general  construction  situation  which 
will  appear  in  the  September  issue  of 
the  A.G.C.  Bulletin. 

"To  a  manufacturer  who  has  a  prom- 
ising production  program  on  his  hands," 
asserts  Mr.  Marshall,  "a  problem  of  a 
15-point  difference  in  this  interval  is 
insignificant.  Likewise  the  prospec- 
tive builder  of  a  home  may,  by  this 
limitation,  be  enabled  to  build.  Unless 
the  prospective  builder  desires  to  wait 
a  number  of  years  he  can  then  doubt- 
less proceed  with  the  confidence  that 
no  rapid  change  in  prices  will  depre- 
ciate the  value  of  his  structure." 

Normal  Level  a  Myth 

It   is    Mr.   Marshall's    assertion   that 
there   is   no   such   ideal   condition   as  a 
normal  price  level,  commonly  taken  as 
the   level    of   prices   existing    in    either 
1913  or  1914.     He  asserts  that  the  arbi 
tary  choice   of  a  "normal,"  which   wa 
only  a  point  in  a  slowly  but  constant! 
changing   trend   of  prices,   has   creatp; 
in  the    minds  of  laymen   an    idea   that 
any  price  above  100  in  the  index  is  un- 
reasonably inflated  and  conversely  that 
anything  below  the  100  index  is  abnor- 
mally low.     Such  conclusions,  as  shown 
by  the  history  of  wholesale  prices,  h' 
believes  erroneous.     They  fail  to  con 
sider  the  slow  upward  trend  of  price 
during  the  past  generation  which  maH. 
the  era,  on  the  whole,  a  period  of  busi 
ness    prosperity.     Mr.    Marshall    find 
that    for    twenty    years    prior    to  ,tli' 
World    War    prices    were    steadily    in 
creasing  at  about  2J   per  cent  a  .vear 
This    increase    except   for   the   war,    I'l 
all  probability,  would  have  reached  tli 
so-called  normal   of   1921   and  which  i 
now  designated  as  120  on  the  scale  C 
indexes.      Therefore,   he   says   that  "to 
say  that  prices  must  drop  to  the  1914 
level  before  the  normal  conditions  haw  h 
arrived  is  to  ignore  the  rising  trend  of  I 
the  preceding  twenty  years."  I 

By  studying  price  trends  before  and 
after  the  war  of  1812  and  the  Civil 
War,  Mr.  Marshall  finds  that  after  each 
there  was  a  downward  trend  for  thirty 
years.  If  this  situation  is  any  criterion 
of  what  is  to  happen  again,  he  asserte. 
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there  will  be  slow  downward  trend  simi- 
lar to  that  under  which  our  grand- 
fathers worked.  Therefore,  Mr.  Mar- 
shall makes  the  conclusion:  "The  man 
who  is  determ.ined  to  wait  the  return  of 
1914  prices  may  be  obliged  to  turn  his 
prospects  over  to  another  generation." 
Mr.  Marshall  asserts  that  whether 
wages  "now  paid  labor  in  the  building 
trades  must  be  reduced  remains  to  be 
seen,  but  it  is  significant  that  since  1820 
the  trend  of  wages  has  been  steadily 
upward  in  spite  of  the  fluctuation  in 
wholesale  prices.  This  means  in  part 
that  mechanics  have  been  enabled  by 
improved  methods  and  machines  to  turn 
out  sufficient  work  to  pay  their  higher 
wages.  In  other  words,  the  standard  of 
living  of  the  working  class  has  steadily 
risen.  This  is  as  it  should  be,  and  if 
the  building  mechanic  can  increase  his 
production  enough  to  justify  his  wages, 
no  one  will  object." 

Prospective  owners  Mr.  Marshall 
finds  are  not  especially  concerned  with 
the  daily  wage  of  mechanics,  but  want 
assurance  that  such  wages  in  combina- 
tion with  material  and  management 
costs  will  build  a  structure  containing 
no  inflated  expense.  This  assurance,  he 
asserts,  the  contractors  must  provide. 


301 


Brazil  to  Provide  Water  Storage 
for  Semi-Arid  States 

In  connection  with  plans  for  the 
reclamation  of  its  semi-arid  states,  the 
Brazilian  government  has  retained 
Dwight  P.  Robinson  &  Co.,  Inc.,  en- 
gineers and  constructors.  New  York,  to 
supervise  a  large  amount  of  the  con- 
struction work  involved.  Other  work 
has  been  let  to  two  British  firms.  The 
work  to  be  undertaken  by  the  American 
firm  is  located  in  the  states  of  Ceara 
and  Parahyba  and  will  include  the  con- 
struction of  five  large  dams,  involving 
nearly  1,000,000  cu.yd.  of  concrete,  to 
create  storage  reservoirs,  some  of 
which,  it  is  said,  are  to  be  larger  than 
any  artificial  reservoirs  now  existing. 
Two  of  the  dams  are  to  be  some  60  ft. 
in  height  and  the  other  three  from  160 
to  200  ft. 

In  these  semi-arid  states  of  Brazil 
there  is  an  average  annual  rainfall  of 
about  30  in.,  practically  all  of  which 
falls  during  the  rainy  season  from  Jan- 
uary to  April,  followed  by  a  long  dry 
season.  The  purpose  of  the  water  stor- 
age works  will  be  to  provide  against 
the  dry  season  since  the  rainfall,  prop- 
erly distributed,  is  considered  sufl^cient 
to  produce  moderate  crops. 

Dwight  P.  Robinson  &  Co.  have  al- 
ready sent  one  detachment  of  seventeen 
men  to  Brazil  and  about  fourteen  more 
are  to  sail  soon.  Ira  W.  McConnell, 
vice-president  of  the  firm,  expects  to 
sail  within  a  short  time  to  remain  in 
Brazil  indefinitely.  The  work  is  under 
the  direct  control  of  the  Inspectoria  de 
Obras  Contra  as  Seccas  which  is  a  de- 
partment of  the  Ministry  of  Viacao  e 
Obras  Publicas.  The  inspector  general 
in  charge  of  the  work  is  Dr.  Miguel 
Arrojado  Lisboa.  Dr.  Pires  do  Rio  is 
the  minister  of  Viacao  e  Obras  Publicas. 


West  Coast  Lumber  Production 
and  Movement 

For  the  week  ended  July  30.  107  mills 
in  western  Oregon  and  western  Wash- 
ington report  production  at  54,395,454 
ft.  b.m.,  which  is  29  per  cent  below  nor- 
mal. New  business  totaled  53,804,283 
ft.  b.m.,  and  shipments  totaled  68,395,- 
.S32  ft.  b.m. 

For  delivery  by  i-ail.  new  business  in- 
cluded 1,204  cars;  rail  shipments  1,238 
cars.  Unshipped  balance  in  the  rail 
trade  was  2,770  cars.  Local  business 
totaled  4,236,237  ft.  b.m. 

In  the  cargo  trade,  domestic  orders 
totaled  6,987,046  ft.  b.m.;  export  6,461,- 
000  ft.  b.m.,  and  coastwise  and  inter- 
coastal  cargo  shipments  totaled  21,325,- 
910  ft.  b.m.  E.xport  shipments  were 
5.693,385  ft.  b.m. 


Production  of  Southern  Pine 

For  the  week  ended  Friday,  Aug.  5, 
136  mills,  members  of  the  Southern 
Pine  Association,  reported  a  total  pro- 
duction of  68,510,563  ft.  b.m.,  which 
represents  75  per  cent  of  the  normal 
production.  Shipments  were  2  per  cent 
above  production  for  the  week  and 
orders  1.5  per  cent  below  production  for 
the  week.  There  was  a  slight  depletion 
in  orders  on  hand,  due  to  the  excess  of 
shipments  over  orders.  The  production 
for  the  week  is  the  largest  average  per 
mill  production  that  has  been  recorded 
;~ince  the  week  ended  June  10. 


Engineering  Advertisers  Promote 
Cpnference  Plan 

The  Engineering  Advertisers  Associa- 
tion of  Chicago,  led  by  Keith  J.  Evans 
of  the  Joseph  T.  Ryerson  Co.,  has 
adopted  resolutions  supporting  an  in- 
dustrial advertising  conference  plan  to 
be  held  at  the  Associated  Advertising 
Clubs'  Convention  in  Milwaukee  in  1922. 
The  Engineering  Advertisers  Associa- 
tion of  Chicago  suggests  as  a  tentative 
program  subjects  as  follows:  Organiza- 
tion and  management  of  industrial 
advertising  departments;  direct  adver- 
tising and  its  relation  to  the  movement 
of  goods  from  industry  to  industry; 
the  use  of  business  papers  in  advertis- 
ing industrial  products;  the  general 
mediums',  newspapers',  and  magazines' 
practical  use  for  the  industrial  adver- 
tiser; the  agency  and  its  service  in  the 
industrial  field;  and  other  topics.  The 
movement  is  gaining  ground.  The 
Associated  Advertising  Clubs  of  the 
World  have  no  industrial  program  at 
the  present  time,  but  have  agreed  to 
co-operate  in  every  way. 

Worcester  Unemployed  to  Engage 
in  Public  Works  Construction 

According  tn  an  arrangement  recent- 
ly made  at  a  conference  between  the 
mayor  of  Worcester,  Mass.,  and  heads 
of  city  departments,  1,000  of  the  un 
employed  men  in  Worcester  wore  placed 
at  work  last  Monday  on  municipal  im- 
provements. The  men  arc  to  work  in 
two  week  shifts  of  2.50  each  on  the  new 
reservoir  and  on  an  extension  of  t*"" 
sewage  purification  plant. 


Newark  Settles  Wage  Dispute 

A.nother  dispute  in  the  building  in- 
dustry was  settled  recently  when  the 
arbitrator  for  masons,  bricklayers  and 
plasterers,  of  Newark,  N.  J.,  decided 
that  the  existing  wage  of  $10  per  day 
was  to  be  paid  these  trades  until  Jan. 
1,  1922,  providing  that  New  York  City's 
wage  scale  lor  these  trades  shall  not 
be  lowered  before  that  time.  The  New- 
ark scale  after  January  1  has  not  been 
decided.  The  proximity  of  Newark  to 
New  York  and  the  possibilities  of  build- 
ing trade  labor  being  pulled  away  from 
that  city  by  the  latter  were  reasons 
given  by  the  arbitrator  why  no  reduc- 
tions should  be  made.  The  arbitrator 
advocated  holding  of  conferences  be- 
tween employers  and  employees  in  Sep- 
tember to  determine  upon  the  scale  and 
working  conditions  which  would  be 
operative  from  Jan.   1,  1922. 

In  Providence,  R.  I.,  the  electricians' 
union  has  sent  copies  of  a  new  working 
agreement  to  the  employers  asking  for 
a  wage  of  $1  an  hour  instead  of 
$1.15  under  Avhich  they  are  now 
working  to  take  effect  when  the 
present  agreement  expires  Septem- 
ber 1.  The  same  working  conditions  and 
hours  of  employment  as  are  in  effect 
now  are  asked  for  m  the  proposed  con- 
tract. According  to  press  reports  the 
employers  have  not  accepted  the  agree- 
ment but  have  made  counter  offers  em- 
bodying changes  in  conditions,  and 
wage  scales  ranging  around  82Jc.  an 
hour.  Employers  also  suggest  confer- 
ences with  the  unions  but  the  unions 
refuse  to  discuss  anythmg  under  the 
rate  named  in  their  agreement. 

Building  in  Representative 
Cities,  1914-1920 

From  data  collected  by  the  Bureau  of 
Labor  Statistics  building  operations  as 
indicated  by  building  permits  issued  in- 
volved a  greater  expenditure  of  actual 
money  in  1920  than  in  the  previous  six 
years.  The  data  were  collected  for 
1919  and  the  previous  five  years  by  the 
United  States  Geological  Survey  and 
during  1920  by  the  Bureau  of  Labor 
Statistics.  For  most  of  the  cities  the 
information  for  1920  was  obtained  from 
building  inspectors  of  the  ditTerent  cities 
by  correspondence.  In  a  number  of  in- 
stances, however,  the  agents  of  the 
bureau  obtained  the  information  in 
person  either  from  tabulated  records 
kept  in  the  building  inspector's  office  or 
direct  from  the  building  permits. 

The  total  value  of  buildinjr  ^s  re- 
vealed in  building  permits  for  1920  was 
$1,318,992,872  as  against  $1,235,548,397 
in  1919.  For  the  previoous  five  years 
the  figures  were  as  follows:  1914,  $736,- 
7.58,492;  1915,  $764,149,180;  1916,  .$963,- 
384,664;  1917,  $6.36,919,123;  and  1918, 
$395,01 6,.53.5. 

In  this  tabulation  126  cities  were 
included  for  1919  and  1920,  Greater 
New  York  being  considered  as  one  city. 
Of  this  number  seventy-seven  showed 
an  increase  in  the  cost  of  buildings  as 
shown  in  the  permits,  and  forty-nine  a 
decrease.  The  greatest  relative  increase 
in    cost    of   construction    in    1920    over 
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1919  was  in  Charleston,  S.  C,  where 
2.51  per  cent  was  recorded,  while  the 
Rreatest  relative  decrease  was  in  Du- 
buque, Iowa,  where  67  per  cent  was 
recorded.  Of  the  ten  largest  cities  in 
the  United  States,  New  York,  Cleveland, 
Boston,  Baltimore,  Pittsburgh  and  Los 
Angeles  showed  a  gain  over  1919,  while 
Chicago,  Philadelphia,  Detroit  and  St. 
Louis  showed  a  loss.  According  to  the 
information  gathered  by  the  agents  of 
the  Bureau  of  Labor  Statistics,  building 
inspectors  in  most  of  the  cities  covered 
say  there  is  a  pressing  need  of  more 
dwelling  houses  and  that  1921  will  be 
a  record  year  for  building  operations 
of  all  kinds. 

The  greatest  need,  it  is  believed,  is  for 
housing  construction,  with  public  works 
a  close  second. 


Specifications  on  Pumps  and 
Motors  for  South  Africa 

Blue  prints  and  specifications  cover- 
ing the  contract  for  the  supply  and 
erection  at  Vereeniging,  Transvaal 
Province,  South  Africa,  of  two  vertical 
and  two  horizontal  spindle  centrifugal 
pumps  and  motors,  with  all  accessories, 
and  one  10-ton  traveling  crane  have 
been  received  by  the  Bureau  of  Foreign 
and  Domestic  Commerce  from  Consul 
Fred  D.  Fisher,  of  Johannesburg.  This 
material  is  for  use  in  connection  with 
the  Vaal  River  scheme.  The  specifica- 
tions may  be  examined  by  interested 
persons  at  the  bureau's  New  York  office, 
734  customhouse,  or  will  be  made  avail- 
able at  any  district  or  co-operative  office, 
says  Comynerrc  Reports. 


Employment  Drops  2  Per  Cent 
During  July 

According  to  the  report  recently  made 
public  by  the  state  industrial  commis- 
sion, working  forces  in  factories  in 
New  York  State  were  further  reduced 
by  2  per  cent  during  the  month  of  July. 
Since  March,  1920,  there  has  been  a 
total  decline  in  factory  employment  of 
approximately  30  per  cent,  or  about 
450,000  workers. 


Contracts  Total  $20,000,000 

Contracts  let  during  the  past  week,  as 
reported  in  Engineering  News-Record, 
totalled  more  than  $20,000,000.  High- 
way contracts  were  in  excess  of  $6,500,- 
000,  and  miscellaneous  structures,  about 
$10,000,000. 


Weekly  Construction  Market 


THIS  limited  price  list  is  publiahed'weekly  for    the 
purpose  of  giving  current  prices  on  the   principal 
construction  materials,  and  of  noting  important  price 


The    first 


:he  leas  important  material: 
•f  cities  are  quoted, 
issue    of   each    mon 


2.78 


'I  /O 

48.30 


Steel  Products:  New  York       Atlanta 

Structural  shapes,  100  lb 32  .  88  ?.?  .  SO 

Structural  rivets,  100  lb 4.40 

Reinforcing  bars,  j  in.  and  larger,  100 

lb 

Steel   pipe,   black,    3\   to  6   in.   lap, 

discount 

Cast-iron    pipe,  6  in.  and  over,  ton 

Concreting  Material: 
Cement  without  bags,  bbl.  ...      2.60@2.  70(dcl.) 

( jravel,  j  in.,  cu.yd 2 .  25 

Sand, cu. yd 1.25 

Crushed  stone,  j  in.,  cu.yd 1.90  to  2.00 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft -47.00 

Lime,  finishing,  hydrated,  ton 1''>.9'^ 

Lime   common,  lump,  pfr  bbl 3.9'' 

Commonbrick,  delivered,  1,000 IS. 40 

Hollow     building     tile,     4x12x12, 

block Not  used 

Hollow    partition    tile     4x12x12, 

block -.1005 

Linseed  oil.  raw,  5  bbl.  lots,  pal 80  -J-.86 

Common  Labor: 

Common  lahor,  union,  hour 75@.80      .35 

Common  labor,  non-union,  hour 20@.25 


5.25 

3.20 

52.65- 
'43.33 

2.75 
2.25 
1.35 
2.25 


3S.00 

i9.no 

1.50 
10.00 

.14 

.14 


J  /o 


Dallas 

-24.20 
5.75 

3.50 

45% 
57.50 

2.80 
3.00 
2.50 
2.80 


35.00 

25.00 

2.75 

12.65 

.13 

.13 

.97 


complete 
Minne- 
Chicago    apolis 
-22.88     23.16 


fiuotation?  for  all  ronstruction  materials  and  for  the 
inn>ortant  cities.    The  last  complete  list  will  be  found 
in  the  issue  of  -Vugust  4.  the  next,  on  September  I. 
San 


-3. 


5.20 


-2.78       3.18 


-46.10 

2.17 
-1.80 
-1.80 
-2.00 


-49.00- 
20.00 
1.65 
-11.00 


53.9-5C 
52.80 

2.41 

2.00 
1.00 
2.25 


-34.00 

29.00 

1.50 

17  00 


-.0926     .092 


.07410  .092 
-.84     -.90 


.35 


,.45 


1.00 
.40 


Explnnalinn  of  Prices — Prices  are  to  con- 
lr,->ctor.s  in  carload  lota  unless  other  quan- 
tjps  are  sppcifled.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  siKns.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given: 
4S-5%  means  a  discount  of  4.'>  and  5  per 
cent.  4S'iiSn  means  a  range  of  45  to  50  per 
cent,  riiarge  of  IHc.  per  10ft  lb.  for  cutting 
reinforced  steel  into  2-ft  lengths  or  over. 
New  York  quotations  arp  delivered  except 
tiles,  which  '.iri'  "on  trucks  "  Cotnmon  lump 
iime  prr  .Tftfl-lb.  bbl.  ;  both  lump  and  hy- 
drated quoted  f.o.b.  cars  New  York.  Sand 
gravel  and  crush'd  stone  are  quotfd  along- 
side dock.     Chlcatro  quotes  hydrated  lime  in 


The  steel  situation  is  practically  the 
same  as  last  week,  except  that  there 
seems  to  be  less  deviation  from  the  offi- 
cial Pittsburgh  schedule  of  $1.85  per 
100  lb.  for  structural  shapes,  $1.7.5  for 
bars.  Dallas  reports  a  10c.  reduction 
on  shapes  in  warehouse,  mill  delivery 
price  being  $.3.10.  Rivets  and  rein- 
forcing bars  are  down  25c.  per  100 
lb.  in  Seattle,  present  quotations  being 
$5.25  and  $3.75,  respectively.  Chicago 
prices  now  compare  with  those  in  New 
York,  with  the  black  steel  base  for  lap- 


fir 


RO-lb.  bags.  Minneapolis  quotes  on 
instead  of  pin'^.  Brick  and  hollow  tile  de- 
livered. Cement  on  cars ;  $2.60  delivered, 
rjravcl.  sand  and  crushed  stone  qiioti'  at  pit. 
We  quote  on  brown  lime;  white  is  $1-S0 
for  Kelly  Island  and  $1.60  for  Sheboygan. 
Common  labor  not  organized.  Denver 
quotes  cement  "on  tracks"  ;  gravel  and 
sand  at  pit,  stone  on  cars,  lime,  brick, 
I'.ollow  tile  and  lumber  on  job.  Til**  price 
is  at  warehouse.  Linseed  oil,  delivered. 
.Vllanlu  (luotes  sand,  stone  and  gravel  per 
ton  instead  of  cu.vd.  DuJino  quotes  lime 
by  the  180-lb.  bbl.  Steel  and  crushed  stone 
are  quoted  f.o.b.  cars,  other  materials  de- 
livered.      Son     Fruncispo     (iuot<s    on     Heath 

Changes  Since  Last  Week 

welded  pipe  5.'?i  as  against  58J  per  cent. 

Price  changes  in  concreting  materials 
are  not  numerous,  but  Chicago  reports 
rather  abrupt  declines  in  sand,  gravel 
and  crushed  stone.  Trade  in  crushed 
stone  is  reported  to  have  bettered  con- 
siderably in  New  York,  recently;  a 
price  lowering  is  promised  as  soon  as 
towing  charges  are  reduced. 

The  wholesale  base  price  of  lumber  in 
New  York  is  now  $42  per  1.000  ft.  bm., 
with  the  price  to  contractors  about  $5 
higher.     The  Chicago  base  is   $49,  as 


Denver 
24.10 

4.25 

3.971 

36% 
57.50 

3.10 
2.50 
1.10 
3.50 


47.00 

32.00 

3.10 

14.00 

.09 

.10 
—  .96 


Francisco 

23 .  70 
5.50 

2.35 

46.25% 
(lO.OO 

3.09 
2.25 
1.50 
2.25 


27.00 
25  40 

2.25 
18.00 

.12J 

.14i 
-.96 


Seattle    Montreal 
-1-24.10      25.00 
— S.2S         8.50 


-3.75 


4.25 


47J%     5% 
63.00      75.00 


3  10  2.75 

1.50  1.50 

1.50  1.25 

3.50  2.10 


.S0@.63}     .81} 
.37J@.50    .S0@.S5 


21.00 

24.00 

2.75 

14.00 

.11 

.12 
.79 

.75 
.SO 


120.00 
28.00 
15.00 
18.00 

.15 


.84 


.30 


tile.  5J  X  8  X  111.  Prices  are  all  fob.  ware- 
hou.ses  except  C.  I.  pipe,  which  is  mill  price 
pltis  freight  to  railway  depot  at  any  ter- 
minal. Lumber  prices  are  delivered  "«t 
ship  tackle  in  San  Francisco  ex  mill." 
Seattle  quotes  on  Douglas  fir  instead  Of 
pine;  and  on  lime  in  p;ip<r  bags.  Montreal 
quotes  sand  stone,  gravel  and  lump  lime 
per  ton.  Cement,  lime  and  tile  are  de* 
livered  ;  san<i.  gravel  and  ptone.  on  siding; 
brick  fob.  plant ;  steel  and  pipe  at  ware- 
house. Cement  price  is  in  Canadian  fundi, 
exchange  with  the  United  States  being  14 
per  cent  at  present.  Bag  change  is  80c. 
per  bbl.  Discount  of  10o.  per  bbl  for  pay- 
ment within  20  days  from  date  of  shipment 


against  $.5.5.  Douglas  fir  is  down  $1  in 
Minneapolis,  to  $;U.  Direct  mill  ship- 
ments of  long  leaf  yellow  pine.  New 
York,  are:  fi-in.,  20  ft.  and  under,  $40; 
10-in.,  $44;  12-in.,  $40.  So  far  as  log- 
ging and  mill  conditions  are  concerned, 
the  cutting  of  the  last  30  days  is  no 
greater  than  that  of  the  month  preced- 
ing, with  demand  negligible.  Mill  stocks 
are  satisfactory,  and  labor  is  plentiful, 
reasonable  and  efficient.  The  simple 
fact  is  that  with  lumber,  as  with  steel, 
there  is  practically  no  market. 
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Bulk  Cement  for  Buildings 

FOR  some  years  the  use  of  cement  in  bulk  to  reduce 
handling  costs  and  the  nuisance  of  bag  disposal  has 
been  advocated  by  some  of  the  cement  companies.  The 
practice,  however,  has  never  been  widely  used,  mainly 
because  it  involves  so  radical  a  departure  from  current 
methods.  Where  it  has  been  used,  too,  there  have  arisen 
at  times  unexpected  difficulties  which  seriously  impeded 
progress.  Nevertheless,  the  elimination  of  the  bag,  with 
its  almost  imperative  man  handling  and  its  dust  and 
storage  complications,  should  be  most  desirable  if  it 
can  be  economically  and  effectively  accomplished.  For 
that  reason  the  Turner  Construction  Company's  study 
of  the  problem  as  it  is  applied  to  buildings,  which  is 
reprinted  on  another  page,  deserves  careful  reading  and 
discussion.  Any  practical  experiences  in  the  use  of  bulk 
cement,  particularly  fhose  in  amplification  of  the  points 
brought  out  in  the  article,  will  be  welcomed  as  additions 
to  an  interesting  phase  of  contracting  economics. 

Gravel-Road  Economics 

WE  ARE  FAR  from  knowing  when  we  reach  the 
limit  of  economic  use  of  secondary  types  of  road 
surfacings,  such  as  gravel  and  sand-clay.  Experiences 
vary  in  different  parts  of  the  country  and  only  where 
the  types  have  been  under  observation  for  a  long  time 
is  any  fairly  safe  determination  of  this  matter  possible. 
For  that  reason,  the  study  which  the  Bureau  of  Public 
Roads  has  begun  of  gravel  and  of  sand-clay  roads  should 
prove  very  valuable.  It  is  undertaking,  with  the  help 
of  various  state  agencies,  to  determine  the  maximum 
traffic  which  roads  of  these  types  will  carry  economic- 
ally. Included  in  the  study  is  an  inquiry  into  the 
characteristics  of  their  behavior  when  they  get  near 
their  maximum  traffic  carrying  capacity  limit,  with  a 
view  to  determining  what  can  be  done  to  increase  this 
maximum  carrying  capacity.  It  is  just  information  of 
this  sort  that  wi'l  gradually  put  our  road  practice  on 
sounder  and  sounder  grounds. 

The  Large  Pipe  Problem 

APPROXIMATE  analysis  is  the  great  tool  of  practi- 
tcal  engineering.  Rightly  handled,  and  backed  by  a 
sound  understanding  of  the  physical  actions  concerned, 
it  solves  a  great  number  of  problems  that  are  not  sus- 
ceptible of  exact  solution  within  reasonable  limits  of 
time  and  effort.  But  there  are  some  practical  problems 
in  which  it  fails,  where  approximation  shoots  so  wide 
of  the  mark  that  exact  analysis  is  indispensable  unless 
absurdly  large  margin  of  ignorance  is  allowed,  or  unless 
empirical  trial-and-errnr  development  is  relied  upon. 
The  design  of  large  horizontal  pipes  carrying  water  is 
a  problem  of  this  kind.  Practical  designing  fails  in 
attempting  to  deal  with  it,  as  failures  of  pipes  attest. 
Theoretical  analysis  such  as  is  given  by  Capt.  T.  B. 
Parker  in  this  issue  is  necessary.     For  the  particular 


case  of  saddle  or  pier  support  the  formulas  and  tables 
of  this  article  represent  design  data  of  great  value. 
A  problem  of  more  general  kind  is  confronted  in  the 
case  of  buried  or  partly  imbedded  pipes,  and  pipes  car- 
rying surcharges.  The  case  is  then  more  complicated, 
and  hitherto  separate  analysis  of  each  problem  has  been 
required.  Another  engineer,  however,  dealing  with 
cases  of  this  class,  has  been  able  to  summarize  them  by 
tables  and  formula  in  a  second  article,  to  be  published 
shortly.  The  two  articles  in  conjunction  will  constitute 
a  collection  of  fundamental  reference  data  on  pipe 
analysis. 

Progress  of  the  "American  Plan" 

CONSIDERABLE  impetus  has  been  given  in  the 
building  trades  within  the  past  few  months  to  the 
"American  Plan"  of  employment.  The  sentiment  for 
the  plan,  which  is  nothing  more  than  a  sincere  attempt 
to  operate  an  open  shop — to  use  union  and  non-union 
men  together,  without  prejudice — is  particularly  strong 
now  as  a  reaction  against  union-labor  unreasonable- 
ness, an  unreasonableness  that  was  strongly  indicated 
by  the  dispassionate  display  of  facts  made  by  Colonel 
Gow  in  his  paper  before  the  Boston  Society  of  Civil 
Engineers.  (See  Engineering  News-Record,  June  9, 
p.  991.)  Of  course,  it  is  well  known  that  in  the  past 
the  so-called  "open  shop"  was  not  an  open  shop  in  fact; 
it  was  open  to  non-union  men,  but  closed  against  union 
men.  The  employers  used  the  term  to  deceive,  knowing 
that  it  would  gain  the  plaudits  of  the  public.  The 
American  plan  professes  to  be  sincere  and  to  attempt 
to  use  both  union  and  non-union  men  on  the  same 
terms.  It  is  to  be  expected  that  union  labor  will  fight 
the  plan  as  bitterly  as  the  employers  who  have  had 
costly  experience  with  union-shop  operation  oppose  the 
latter.  The  sentiment  on  behalf  of  the  plan  may  be 
gaged  by  the  action  in  San  Francisco  in  raising  a 
million  dollar  fund  with  which  to  promote  its  growth. 
The  San  Francisco  employers  determined  on  this  measure 
after  union  labor  had  refused  to  accept  a  wage  reduc- 
tion recommended  by  an  impartial  arbitration  board. 
The  movement  is  growing  rapidly  in  other  large  cities, 
and  growth  may  be  expected  to  continue  until  union 
working  agreements  have  been  modified  to  reasonable- 
ness and  union  wages  have  come  down  to  a  point  that 
the  public  deems  commensurate  with  the  conditions  and 
demands  of  the  present  time. 

Credit  to  the  Manufacturer 

IN  THE  issue  of  July  21,  reference  was  made  to  the 
presidential  address  of  R.  W.  Newman  before  the 
South  African  Society  of  Civil  Engineers.  One  addi- 
tional feature  deserves  special  emphasis.  In  urging 
upon  his  fellow  members  a  close  study  of  construction 
equipment,  he  gives  the  manufacturers  great  credit  for 
what  they  have  done  in  making  it  possible  for  engineers 
to  reduce  the  co::t  of  work.     He  gives  them  credit  not 
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only  for  the  development  of  materials  and  machinery, 
but  also  for  having  a  great  fund  of  experience  regard- 
ing the  uses  of  those  materials  and  the  efficient  opera- 
tion of  plant.  He  counsels  his  hearers  to  profit  by 
that  experience,  whether  through  the  literature  pub- 
lished by  the  manufacturers  or  through  the  well- 
informed  salesmen  who  represent  them.  We,  in  this 
country,  do  know  what  the  engineer  owes  to  the  manu- 
facturers, but  seldom,  either  through  the  spoken  or  the 
printed  word  do  we  give  them  credit  for  their  part 
in  engineering  development  of  the  present  day.  We 
accept  their  work.  We  use  daily  the  tools  on  which 
they  have  spent  fortunes  in  development,  expenses  with 
little  thought  of  its  amount.  Our  art  surely  could  not 
have  developed  to  its  present  degree  of  perfection  were 
it  not  for  their  vision  and,  principally,  their  courage. 
That  the  manufacturer  is  spurred  on  in  his  endeavors 
by  the  hope  of  profit  does  not  belittle  the  contribution 
that  he  is  making  to  engineering.  If  he  hopes  for  profit, 
he  also  risks  much  in  the  development  of  his  devices. 
His  accomplishments  entitles  him  to  a  place  in  the  con- 
struction trinity,  alongside  the  engineer  and  the  con- 
tractor. 

Cleveland  Station  Decision 

IF  THE  COMMISSION'S  summary  of  the  petitioning 
and  opposing  cases  is  a  fair  one,  the  Interstate  Com- 
merce Commission  in  refusing  to  sanction  the  Cleve- 
land Public  Square  station  project  decided  in  accordance 
with  the  weight  of  evidence.  The  decision  is  not  based 
on  one  point.  The  commission  is  unwilling  to  sanction 
the  "enormous  expenditure" — $72,000,000,  as  against 
$42,000,000  for  the  project  on  the  Mall  site — particu- 
larly as  the  latter  would  take  in  the  four  big  roads, 
while  only  three  roads  plan  to  use  the  Public  Square 
terminal.  It  points  out  the  diversity  of  view  with 
reference  to  street  traffic  congestion  at  the  Public 
Square,  giving,  in  the  commission's  opinion,  at  least 
reason  to  doubt  the  wisdom  of  locating  the  station 
there.  It  holds  that  the  views  of  the  public  on  station 
location  are  entitled  to  considerable  weight,  but  it  points 
out  that  the  project  as  put  before  it  is  not  the  same  as 
that  which  the  citizens  of  Cleveland  approved  in  1919, 
the  greatest  difTercnce  being  that  the  proposed  public 
square  terminal  will  not  be  "a  real  union  passenger 
station"  (the  argument  of  the  referendum  campaign), 
since  only  three  railroads  will  enter  it.  Moreover,  there 
is  now  no  question  of  providing  work  for  returned 
soldiers— another  campaign  argument.  Finally  the 
commission  gives  such  space  to  the  control  and  financial 
features  as  to  indicate  that  these  were  a  very  consider- 
able factor  in  reaching  the  decision.  A  certain  0.  P. 
Van  Sweringen  would  control  the  terminal  company 
during  the  construction  period,  although  the  railroads 
would  own  all  the  stock  of  the  terminal  company  and 
provide  the  financial  credit  which  would  make  possible 
the  marketing  of  the  bonds.  Furthermore,  the  Van 
Sweringen  interests  would  control  the  "air  rights" 
above  the  terminal,  and  the  reader  will  draw  the  infer- 
ence from  the  report  that  the  commission  did  not  con- 
sider the  amount  to  be  paid  for  such  rights  as  adequate. 
The  commission  itself  says  that  it  is  not  persuaded  that 
the  proposed  reservation  of  air  rights  "is  in  accord  with 
sound  public  policy." 

Obviously  in  a  real-estate  transaction  of  such  dimen- 
sions it  is  not  improper  for  a  real-estate  agency  to  be 
employed.    In  this  case,  however,  it  seems  that  the  rail- 


road companies  desire  to  hold  down  their  investment; 
some  one  else  then  must  carry  it.  It  is  apparent  that 
this  is  the  function  proposed  to  be  performed  by  the 
Van  Sweringens.  Their  purpose  and  function  may  be 
entirely  legitimate  but  it  is  manifest  that  the  railroad 
companies  have  failed  to  show  it  to  be  so  clearly  enough 
to  remove  doubts  of  the  character  of  the  transactions 
from  the  mind  of  the  commission. 

All  in  all,  if  the  commission's  report  is  fairly  repre- 
sentative of  the  testimony,  it  seems  that  no  other 
decision  could  be  reached. 


Concerning  Detours 

SOME  of  the  state  highway  departments,  in  addition 
to  the  placing  of  signs  to  mark  detours  around  roads 
closed  for  repair,  are  issuing  detour  reports  designed 
to  keep  the  traveling  public  informed  as  to  the  condition 
of  the  principal  routes  of  the  state  highway  system. 
Through  the  meuium  of  the  daily  press  this  information 
can  be  transmitted  directly  to  the  highway  users  with 
the  result  that  many  miles  of  useless  travel  may  be 
avoided  and  many  gallons  of  gasoline  saved.  Of  equal 
importance,  however,  is  the  increase  of  the  public's  good 
will  toward  the  state  highway  department  which  fol- 
lows practices  of  this  sort.  Until  recently  highway  engi- 
neers failed  utterly  to  realize  the  significance  of  post- 
ing detour  routes  properly.  Intent  upon  getting  con- 
struction work  finished  rapidly,  they  were  satisfied  to 
let  traffic  shift  for  itself  where  main  routes  were  closed 
and  substitutes  had  to  be  used.  This  attitude  on  the 
part  of  highway  officials  is  fast  disappearing.  They 
are  beginning  to  realize  that  the  posting  of  detours  is 
an  important  point  of  contact  between  the  state  depart- 
ment and  the  public,  and  that,  justly  or  unjustly,  the 
highway  department  is  judged  by  its  practice  at  detours. 
It  is  so  simple  a  matter  to  place  signs  indicating  detour 
routes  that  there  is  no  excuse  for  failure  to  do  so. 
Dealing  largely  with  material  things,  the  engineer,  time 
and  again,  gives  little  thought  to  the  psychological  as- 
pects  of  his  work.  The  railroads  and  the  large  industrial 
organizations  long  ago  learned  that  a  public-be-damned 
policy  was  fatal  to  their  own  interests.  Some  of  our 
state  highway  departments  are  lacking  in  this  knowl- 
edge. Highway  detours — necessary  evils  as  they  are — 
offer  to  the  engineer  a  means  of  establishing  cordial 
relations  with  the  public  instead  of  bringing  down  upon 
the  highway  department  the  wrath  of  every  motor 
vehicle  driver.  Detour  posting  can  be  the  best^or  the 
worst — form  of  advertising  in  which  a  highway  de- 
partment can  indulge. 


Commerce  Commission's  Decision  on 
Labor  Inefficiency 

ALLOWANCE  to  the  railroads  has  been  denied  by 
the  Interstate  Commerce  Commission  for  addi- 
tional sums  spent  for  maintenance  due  to  the  decreased 
effectiveness  of  labor  during  the  six-month  guarantee 
period.  In  view  of  the  part  the  government  had  in 
decreasing  the  effectiveness  of  labor  through  the  con- 
summation of  the  national  working  agreements,  the  de- 
cision is  unfair  to  the  railroads. 

In  taking  over  the  carriers,  the  president  recom- 
mended that  definite  guarantee  be  given  to  maintain  the 
properties  in  as  good  repair  and  as  complete  equipment 
as  before.  Subsequently,  this  provision  was  included  in 
(he  "standard  contract"  between  the  Director  General 
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of  Railroads  and  the  carriers,  with  provision  that  an- 
nual expenditures  for  maintenance  equivalent  to  the 
average  of  the  test  period,  with  due  allowance  for  dif- 
ferences in  "cost  of  labor  and  materials"  should  serve 
as  full  compliance  with  this  stipulation.  It  was  also 
provided  that  the  results  should  be  "as  nearly  as  prac- 
ticable, the  same  relative  amount,  character,  and  dura- 
bility of  physical  reparation." 

The  controversy  wHich  the  commission  has  just  de- 
cided is  over  the  construction  placed  on  the  words  "cost 
of  labor."  The  railroads  have  contended  that  cost  of 
labor  does  not  mean  price  of  labor,  or  wage,  and  have 
asked  for  full  allowance  for  "labor  inefficiency"  due  to 
the  national  working  agreements  and  other  causes.  The 
commission  has  denied  their  request,  and  is  willing  to 
make  allowance  only  for  differences  indicated  by  actual 
wage  scales. 

The  commission's  decision  is  based  on  a  legal  type  of 
argument  intended  to  determine  what  the  contracting 
parties  had  in  mind  by  the  word  "cost"  when  the  stan- 
dard contract  was  drafted.  It  places  relatively  little 
weight  on  the  significant  words  about  results  being  "as 
nearly  as  practicable,  the  same  relative  amount,  char- 
acter, and  durability  of  physical  reparation."  The  com- 
mission contends,  too,  that  such  labor  inefficiency  as 
may  have  existed  was  a  "war  burden"  that  the  carriers 
would  have  had  to  bear  had  the  properties  not  been 
under  federal  control.  The  main  issue,  if  equity  is  to 
be  considered,  namely,  what  amount  is  fairly  due  the 
railroads,  is  not  considered. 

Yet  the  government's  responsibility  for  the  national 
working  agreements  cannot  be  denied.  That  these 
agreements,  too,  were  responsib.e  for  a  large  proportion 
of  the  railroad  labor  inefficiency  is  generally  admitted. 
On  the  other  hand,  it  must  be  conceded  that  the  deter- 
mination of  that  proportion  is  not  easy.  There  was, 
everybody  well  knows,  a  heavy  lapse  in  efficiency  in 
every  line  of  endeavor.  The  losses  incident  to  that  gen- 
eral lapse  the  railroads  nTust  bear,  even  as  other  indus- 
tries bore  them.  Some  approximation  of  the  govern- 
ment's responsibility  could,  however,  have  been  made. 
Such  procedure  would  have  been  in  accord  with  the 
spirit  under  which  the  carriers  were  taken  over. 


Ford  and  the  Muscle  Shoals  Power 

HENRY  FORD  is  the  modern  magician.  He  makes 
more  automobiles  quicker  and  cheaper  than  anyone 
else;  he  converts,  with  alchemic  ease,  the  base  metal  of 
business  liabilities  into  the  gold  of  assets  and,  wonder 
of  wonders,  he  buys  a  railroad  and  makes  it  pay,  or  at 
least  he  says  it  does.  When  he  offers  to  take  off  the 
government's  hands  that  hundred  million  dollar  white 
elephant  known  as  the  Muscle  Shoals  development,  it 
is  not  strange  that  the  man  in  the  street  thinks  that 
the  government  would  make  a  good  bargain  in  letting 
him  have  it.  Reports  from  Washington,  indeed,  indi- 
cate that  the  authorities  there,  in  the  absence  of  any 
other  private  offer,  are  favorably  inclined  toward  the 
proposition,  as  the  only  way  out  from  government  oper- 
ation of  the  project,  which  few  want  to  contemplate. 

In  effect,  Mr.  Ford  offers  to  pay  on  a  renewable  100- 
year  lease  a  rental  of  6  per  cent  for  the  cost  of  com- 
pleting the  two  power  plants  and  to  amortize  the  total 
cost  of  those  plants  ("that  is,  what  has  already  been 
spent  plus  what  will  be  required  to  complete)  at  4  per 
cent  over  100  years.    In  addition,  he  will  pay  $5,000,000 


for  the  title  outright  to  the  nitrate  properties  which 
cost  the  government  during  war  years  $87,000,000  to 
build.  His  amortization,  however,  is  based  on  a  cost 
of  $48,000,000  for  the  power  plants,  whereas  the  govern- 
ment's estimate  of  that  cost  is  $75,000,000.  In  other 
words,  assuming  his  rental  percentage  to  be  fair,  he  is 
asking  the  government  to  write  off  $109,000,000  on  the 
cost  of  a  $162,000,000  plant  and  to  turn  it  over  to  him,  at 
a  rental  based  on  a  low  estimate  of  what  it  will  cost  to 
complete,  practically  in  perpetuity,  with  quite  proper 
provisions  for  war-time  temporary  capture  by  the  gov- 
ernment and  some  hazy  provisions  for  supervision  of 
rates  to  be  charged  for  power  and  products  in  times  of 
peace. 

Obviously,  the  government  is  not  going  to  make  any 
money  on  any  such  agreement.  The  question  is,  as  it  is 
in  the  disposition  of  all  the  war-time  plants,  not  how 
much  can  be  made  but  how  little  must  be  lost.  Do  we 
want  another  such  case  as  that  of  the  steamship  "Levi- 
athan," for  which  a  year  ago  the  Shipping  Board  re- 
fused an  inadequate  though  substantial  offer,  to  find 
now  that  they  may  have  to  pay  someone  to  take  the  ship 
to  sea  and  sink  it,  so  useless  and  expensive  does  it 
appear  to  be? 

The  issue  at  Muscle  Shoals,  however,  is  complicated 
by  the  water-power  element.  If  it  were  only  the 
nitrate  producing  plants  that  were  involved,  the  gov- 
ernment would  be  quite  justified  in  putting  them  up  to 
the  highest  bidder,  with  proper  qualifications  as  to 
charges  and  war  preparedness.  Those  plants  were  built 
by  the  government  in  prospect  of  war;  their  operation 
is  not  properly  a  government  function  and  no  one  could 
rightfully  complain  if  Mr.  Ford  were  awarded  them  on 
the  highest  bid.  The  water  power  on  the  Tennessee 
River,  on  the  other  hand,  is  a  national  property,  sub- 
ject to  the  same  control  as  the  power  in  all  of  the  fed- 
eral lands  and  on  all  of  the  navigable  rivers.  By  act  of 
Congress  in  June,  1920,  all  such  powers  ai-e  subject  to 
certain  rules  and  regulations,  prominent  among  which 
are  absolute  control  by  the  Federal  Water-Power  Com- 
mission, the  right  of  recapture  by  the  United  States 
and  the  renewal  of  lease  at  50-year  intervals.  None  of 
these  provisions  are  included  in  the  Ford  offer.  On  its 
face  that  offer  puts  Muscle  Shoals  in  a  class  by  itself, 
and  by  accepting  it  Congress  would  violate  the  prin- 
ciples of  water-power  control  fought  over  for  many 
years  prior  to  1920  and  crystalized  in  the  1920  Act. 

It  may  be  that  conditions  today  do  not  justify  any- 
one but  Mr.  Ford,  whose  industrial  requirements  are 
unique,  in  making  an  adequate  proposal,  under  the  Fed- 
eral Water-Power  Act,  for  the  Muscle  Shoals  power,  but 
that  power  is  so  great  and  its  future  market  so  sure 
that  it  cannot  possibly  be  more  than  a  few  years  before 
other  private  interests  will  be  ready  to  consider  it. 
Rather  than  to  go  backwards  in  our  administration  of 
public  water  powers,  it  would  be  the  better  part  of 
judgment  to  demand  of  Mr.  Ford  that  he  do  not  go 
beyond  the  law  in  his  proposal  for  the  power  and  if  a 
bargain  cannot  be  made  today  on  that  basis,  to  post- 
pone all  action  on  the  whole  Muscle  Shoals  development. 
The  nitrate  plants  can  be  kept  in  good  stand-by  order 
without  undue  expense,  and  the  dam  cannot  deteriorate. 
Money  would  be  lost  in  the  dispersal  of  the  construc- 
tion plant,  to  be  sure,  but  the  amount  would  be  small  in 
comparison  to  the  total  cost  of  the  project.  Uncon- 
trolled ownership  of  public  water  powers  is  a  thing  of 
the  past;  it  should  not  be  permitted  to  be  revived. 
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Stresses  in  Horizontal  Pipes  on  Rigid  Saddles 

Formulas  and  Tables  Based  on  Theory  of  Radial  Concentrated  Loads 
and  Fixity  of  Shell  at  Saddle  Support 


By  Theodore 

Cai)tain.   t'orps   of   Kngineers.    I' 

THIS  study  is  an  effort  to  establish  a  rational  basis 
for  the  design  of  large  horizontal  pipe  lines  with 
supporting  saddles  or  cradles,  where  it  is  necessary  to 
depend  upon  the  saddles  for  lateral  support.  As  the 
size  of  such  conduits  increases,  the  tendency  toward 
radial  distortion,  due  to  unequal  pressure  at  top  and 
bottom  of  the  shell,  becomes  a  very  important  factor. 
Several  large  pipe  lines  have  collapsed  from  this  cause, 
and  in  other  cases  unexpected  weakness  has  developed. 
It  is  toward  a  determination  of  the  effects  of  this  dis- 
tortion that  the  present  analysis  is  directed. 

The  critical  condition  as  regards  distortion  (but  not 
as  regards  stress)  occurs  when  a  pipe  is  just  full  of 
water,  with  zero  pressure  at  top  of  shell.  Further  in- 
crease in  static  pressure  produces  a  uniform  increase 
in  shell  tension,  which  tends  to  return  the  pipe  to  a 
true  circle.  This  additional  tension  is  added  algebraically 
to  the  stresses  resulting  from  the  unequal  water  pres- 
sures. 

To  proportion  the  structure  it  is  necessary  to  deter- 
mine the  stresses  in  the  pipe  shell,  the  distortion  or 
deflections,  and  the  reactions  against  the  saddle. 

Assumptions — Previous  solutions  of  this  problem  (as 
that  given  by  B.  Haukelid  in  The  Engineering  Rc'cord, 
June  14,  1913,  p.  660)  have  largely  depended  upon 
certain  assumed  distributions  of  load  over  the  support- 
ing saddles.  Since  this  distribution  is  one  of  the  most 
essential  things  to  be  determined,  and  varies  greatly 
with  different  conditions,  it  should  not  be  assumed.  In 
the  present  analysis  the  only  such  assumption  made 
is  in  regard  to  the  direction  of  the  saddle  reactions: 
Forces  between  pipe  shell  and  saddle  are  taken  as  acting 
radially.  Distribution  and  intensity  of  pressure  at 
various  points  in  the  saddle  are  then  calculated.  In 
this  way  a  reasonable  basis  is  furnished  for  the  design 
of  both  pipe  and  saddle.  The  methods  employed  could 
al;o  be  used  to  determine  tangential  components  of  the 
forces  between  pipe  shell  and  saddle.  This  would  fur- 
nish an  exact  but  less  simple  solution.  In  view  of  the 
usual  uncertainties  in  this  class  of  construction,  such 
refinement  does  not  seem  justified. 

Weight  of  shell  is  neglected  throughout.  Other 
assumptions  made  are  those  commonly  used  in  struc- 
tural theory,  and  need  no  explanation. 

The  least-work  method  is  used.  By  this  means  the 
radial  deflection  of  the  pipe  shell  is  determined  for 
two  cases.  Case  I,  pipe  just  full  of  water  and  sup- 
ported on  bottom  element;  Case  II,  empty  pipe  sup- 
ported on  bottom  element,  but  acted  upon  by  two  equal 
radial  forces  of  unity,  symmetrically  placed.  By  equat- 
ing outward  deflection  from  water  pressure  to  inward 
deflection  due  to  radial  forces,  it  is  possible  to  determine 
the  magnitude  of  any  single  pair  of  reactions.  In  the 
same  way  the  magnitude  of  any  number  of  symmetrical 
radial  forces  may  be  determined  by  equating  inward 
and  outward  deflections  at  each  support  and  solving  the 
resulting  e(|Uations. 

Saddle  reactions  may  be  assumed  to  consist  of  any 
desired  number  of  pairs  of  radial  forces.  The  magni- 
tude of  these  forces  may  then  be  determined  as  outlined 
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above.     Resultant  stresses  and  deflections  in  pipe  shell 
follow. 

In  the  analysis,  bending  moments  producing  compres- 
sion in  the  outer  fiber  of  the  pipe  shell  will  be  taken 
as  positive    (-{-). 

c 


-^5case-^casp, 
F16.4- 

FIG.    1.      FOKCES    IX    PIPE      FIG.    3.      DEFLECTION  RELA- 
FULL,    OF    WATER  TIOX.S.   PIPE   FULL   OF 

WATER 

FIG.   2.    FORCES   IX  PIPE  FIG.  1.   DEFLECTIOXS  FOR 
WITH  COXCEXTRATED       PIPE   WITH   COXCEX- 
LOAD.';  TRATED  LOADS 

Shell  stresses  for  Case  I  ( pipe  supported  onl>  along 
bottom  element,  and  just  full  of  water) — Since  the  load- 
ing is  symmetrical,  the  shear  at  point  C  (Fig.  1)  is 
zero,  leaving  two  unknowns,  the  tension  and  bending 
moment  at  the  top,  reduced,  to  center  of  pipe  as  T„  and 
M„.  The  pipe  is  considered  as  cut  in  two  on  its  vertical 
diameter,  being  then  two  cantilever  beams  joined  at  the 
bottom,  each  acted  upon  by  the  force  T„,  the  moment 
Mu,  the  water  pressure,  and  the  reaction  and  moment 
at  its  lower  end.  Reduction  of  the  crown  tension  and 
moment  to  the  center  of  the  pipe  greatly  simplifies 
the  algebraic  work. 

The  portion  of  the  left-hand  cantilever  beam  above 
any  point  P  is  held  in  equilibrium  by  T,,  and  M,,  acting 
at  0;  by  the  water  pressure,  whose  moment  about  P 
is  Ml,;  and  by  a  tension  and  bending  moment  T  and 
M  acting  at  P.  For  one  linear  inch  of  the  pipe  the 
water  pressure  at  any  point  N  above  point  P,  on  the 
arc  ds,  is  -{hds  =  yhrda  ^=--  yrlr  —  r  cos  (0  —  a)]rfi. 
The  moment  arm  of  this  force  about  P  is  r  sin  a,  and 
its  moment  about  P  therefore  yr'lr  —  r  cos  (<?>  —  a)] 
sin  a  (/a.  The  total  water-pressure  moment  Mi.  is  the 
integral  of  this  elementary  pressure  from  0  to  </>,  or 
M,  =  y}-'  (1  —  cos  ','>  —  ];■>  sin  <t>).  Taking  moments 
about  P,  and  using  this  value  of  M/,,  the  stress  moment 
M  at   P  is, 

M  —  M.,  -f  Y'"'  (1  —  cos  0  —  \<t>  sin  *>)  +  T„r  cos  ^  (1) 
and  taking  moments  about  O,  the  tension  in  the  shell 
at  P  is  found  to  be 

r,^        -W   -     M..  ,    ,  ,         •         ^ 

7=  .  vr  (  1 — cos-/' — hhsmt') 

-f  T„  cos  f       (2) 
Then  the  total  work   (both  sides  of  pipe)  is 

"  -.'      2E1    ^    ^  .'„    2EA 

Bv  the  theorem  of  least  work, 

dM,      ^'dT„      " 
To  apply  these,  substitute  the  expressions  for  M  and 
T  given  by    (1)    and    (2)    in  the  equation  for   W  just 
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2irr» 


rr") 


above,  and  then  differentiate  and  integrate.    The  result- 
ing equations  are, 

dTo  "  EI  ■'^"  ~«"  ^  -r  EA 
From  these,  M„  =  — b?*"  and  T,,  =  hr',  which  in  turn 
give  the  crown  moment  Mr  =  M„  -\-  rT„  ^  \fr'.  The 
moment  and  tension  at  any  point  P  are,  from  eq.  (1) 
and  (2)  with  the  above  values, 

M^tr'i^  —  1  cos  *> — J*  sin  0)  (3) 

T  =  vr  (1  —  1  cos  0  —  k'  sin  <P)  (4) 

Shell  Stresses  for  Case  II  (empty  pipe  supported  along 
bottom  element,  and  acted  upon  by  two  symmetrical 
radial  outward  forces,  Fig.  2) — Here  the  application  of 
a  concentrated  load  at  Z  makes  it  necessary  to  write 
one  set  of  expressions  for  values  of  </'  less  than  «,  and 
another  set  for  values  of  <P  greater  than  c.  Proceeding 
as  before,  and  considering  that  portion  of  the  left-hand 
cantilever  above  any  point  P,  the  moment  of  the  external 
forces,  M[,,  is  zero  when  P  lie.s  above  Z,  and  Sr  sin 
(0  —  e)  when  P  lies  below  Z.  Then  the  bending 
moment  M  at  P  is 

(for  0  >  e,  M  =  Mo  +  T„r  cos  0  -f-  Sr  sin  ('P  —  «)\ 
(for  <t>  <o,M  ^=  M„  +  ToT  cos  0  i 

and  the  tension  in  the  shell  at  P  is  found  by  taking 
moments  about  0, 

„,       M  -  M„ 
ffor  0  <  »,  T  = 


f5i 


To  cos  0 


for  0  >  9,  T  : 


M  -  Mo 


^To  cos  0  +S  sin  (0  —  e) 


(6) 


L 

The  total  work  for  both  halves  of  the  pipe,  is 


2  EA 


,  pMVd0  (-"T- 


'T^rd.t, 
EA 


■■  J    gj rd-t,  +  j^         ^  ^        rd4> 


"^fT^cos*; 
EA 


[Mo  +  Tj  cos  0  -f  Sr  sin  1 0  -  9  )]= 


(■"  [To  cos  0  -|-  S  sin  10  —  0)1 


rd4, 


+J. 


EA 


rd0 


Differentiating  with  respect  to  M„  and  T„  respectively, 
placing  the  resulting  expres.'iions  equal  to  zero,  integrat- 
ing and  solving  for  M„  and  To,  gives. 


Mo  = 


Sr  . 


S 


0)  sin  0 


(1  4-  cos  0) ;   To 

ind  the  bending  moment  at  the  top  of  the  pipe,   Mc 
„  which  is  equal  to  A/„  -f-  *"5^«>  becomes 

j  ..      s. 


Mc 


[(1:  —  6)  sin  0  —  (1  +  cos  0) 


Inserting  the  values  of  M„  and  T„  in  eq.  (5)  and  (6) 
we  obtain  the  final  values  of  the  tension  and  bending 
moment  at  any  point  of  the  pipe  shell, 

for  0  -:-:  0, 

M  =  _''[(,c_0)  sin  0  cos  0—  (1  -f-cosO)]  (7a) 

•0)sinOco3  0]  (8a) 


S 

T^     [(n- 


for  0  >  e, 
M      '' 


\  (t:  —  0)  sin  0  COS  0 


—  (1  +  cose)  +  Tsin  (9  — f)]        (7b) 

T=  ^l(ir  —  e)  sin  «  COS"  +  tt  sin  (0  —  »)  1        (8b) 

Deflections  for  Case  I — The  radial  outward  deflec- 
tion at  any  point  P  in   Fig.  3,  under  any  loading,  is 

I  ■"  Mmds         f"  Tt  ds 
^'=  J..      EF  +  J,  2EA 
where  m  and  t  are  the  bending  moment  and  tension 
due  to  outward  loads  of  unity  acting  at  points  P,  and 
M  and  T  are  the  values  due  to  the  actual  loading. 

From  a  study  of  the  stress  equations  previously  devel- 
oped it  is  apparent  that  the  effect  of  direct  tension  is 
comparatively  small.  Neglecting,  therefore,  the  second 
member  of  the  preceding  equation,  we  have 

{'"Mmds         ('"Mm     , 
^'=1      EI     =1     ET"^'^ 
Here  m  is  the  value  of  M  in  Case  II,  provided  we  make 
S  =  1;  and  M  is  the  value  of  M  in  Case  I.     Inserting 
their  values  previously  found,  integrating  and  simplify- 
ing. 


Ar  = 


yr' 


j^T  |(1  -|-  cos  0  J  —  i  0^  sin  0j 

—  I   (jt'  — 0;)  cos  0,]        (9) 
Deflections  for  Case  II — The  pipe  is  represented  by 
the  diagram  Fig.  4.     As  before,  the  outward  deflection 
at  P  is 


=/■ 


Mm 
EI 


rd<)> 


in  which  M  is  the  bending  moment  in  the  pipe  found 

for  Case  II  above,  for  *  and  0   (variable  angle),  and  m 

is  found  from  the  same  expression  for  0,   (in  place  of 

V)  as  fixed  angle  and  0  as  variable  angle,  and  S  ^^=  I. 

M  for  0<», 

Sr 

^  [  (ir  —  e)  .sin  9  cos  0  — •  (1  +  cos  s)] 

M  for  0  >  «, 

Sr 
-    -  [  (t  —  0)  sin  e  cos  0 


M, 


M, 


—  (1  +  cose)  +  irsin  (0  —  «)  ] 
0,)  sin  0,  cos  0  —  (1  -(-  cos  0,)] 


m  for  0  <  0„ 

r  , 
w,  =  -  [  ( 

m  for  0  >  0„ 

m.  =:     [  ( ;r  —  0  )  sin  0,  cos  0 

TT 

■ —  ( 1  +  COS  0,)  -\-  IT  sin  (0  —  0,)  ] 
Combining  these  in  the  equation  for  Ar  gives  a  solu- 
tion in  two  parts, 
for  0,  <  u. 


^^  =  Jo       EI    '■''*  +  J 


I.,    EI 


rd<t> 


£ 


M.m., 
EI 


rd(t, 


for  0,  >  (I, 


fM.w,    J      ,     r*'A/m,    _,  ('"M.m,     , 

^'  "^  J    -eF'^'^  +  J.    -ET"^'^  '  J,  -ET'^i' 
Substituting  M,,  A/,,  7n,  and  m.,  and  integrating,  we 
get 
for  0,  <  «, 

^r—  2^^j    [(ir—  e»)  sin  0]  0,  sin  0, 

+   fir  (ir  -  9)  cos  e  -I-  IT  sin  0  —  2  (1  -h   COS  0)]  cos  0, 

-  [2(1   I-  cose)]j  (10, 

for  0,  >  », 
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j  [e  sin  e  U  —  <t>i)  +  jr  cos  e]  sin  0, 
+  [t  cos  9  {tt  —  4,1)  —  2  {1  +  COS  $)]  cos  <t>i 


Sr 
2tEI 


[2  (1  +  cos  e)] 


Since  most  of  the  foregoing  expressions  are  too  cum- 
bersome for  convenient  and  practical  use,  they  have 
been  reduced  to  tabular 
form.  Table  I  gives  values 
of  equations  (3),  (4),  and 
(9)  at  ten-degree  intervals, 
and  Tables  II  and  III  show 
the  values  of  (7)  and  (12) 
respectively.  All  tabular 
quantities  are  for  pipes  of 
any  diameter,  and  are  to  be 
multiplied  by  a  constant 
containing  the  radius,  as 
indicated.  The  total  weight 
of  water  is  i-rS. 

It  is  now  possible  to  determine  the  magnitude  of  all 
saddle  reactions  supporting  a  pipe  full  of  water.  Since 
at  any  point  on  the  pipe  shell  which  remains  on  a  rigid 
support  the  resultant  radial  deflection  is  zero,  it  follows 
that  the  outward  deflection  due  to  water  pressure  alone 


TABLE  I.    BENDING  MO.MENT,  TENSION,  AND  RADIAL  OUTWARD 
DEFLECTION  DL-E  TO  WATER  PRESSURE  ALONE 


So 

Fl©.5 

fk;.     r>.       CASE     of     fivv". 

SADDLE    REACTIONS 


tr'J   r'2   yr5  2EI 


0  7500 
0  7386 
0  7054 
0  6526 
0  5641 
0  5051 
0  4216 
0.3405 
0  2691 
0  2146 


+  0  2500 
+  0  2387 
+  0  2054 
+  0.  1526 
+  0  0641 
+  0  0051 
— 0  0785 
— 0  1595 
— 0  2309 
— 0  2854 


—0  2338 
—0  2624 
— 0  2050 
—0  1712 
—0  1276 
— 0  0776 
—0  0250 
-1-0  0258 
+0.0709 
+0  1073 


0  1840 
0  1835 
0  2181 
0  2916 
0,4062 
0  5620 
0  7923 

0  9885 

1  2500 


y.5  ZEl 

—0  3160 
—0  3165 
—0  2819 
—0.2084 
—0  0938 
+  0  0620 
+  0  2574 
+  0  4885 
+  0.7500 


+  0  1316 
+  0  1424 
+  0  1392 
+  0  1234 
+  0  0977 
+  0.0662 
+  0  0347 
+0  0100 


must  exactly  equal  the  inward  deflection  due  to  the 
supporting  reactions.  If  these  saddle  reactions  be  rep- 
resented by  a  number  of  symmetrical  concentrated 
forces,  it  becomes  possible  to  write  this  equation  at 
each  panel  point  in  terms  of  the  unknown  quantities. 
Thus  a  series  of  simultaneous  equations  is  obtained, 
equal  in  number  to  any  desired  set  of  unknown  forces, 
and  capable  of  algebraic  solution.  For  approximate  re- 
sults a  small  number  of  points  may  be  chosen,  while  for 
greater  precision  the  forces  may  be  subdivided  in- 
definitely. 

Example — The  following  simple  e.xample  will  serve 
to  illustrate  the  general  method:  Consider  a  pipe  sup- 
ported as  shown  in  Fig.  5,  and  just  full  of  water.  At 
points  Z,  and  Zf  the  outward  deflection  due  to  water 


^,.The 
(Table  III, 


pressure  alone  (Table  I,  «  =  120°)  is  0.1392 
inward  deflection  due  to  forces  S,  and  S 

<;■  =  120%  0  =  120- )  is  0.3035  ^l!l.  and  the   inward 
deflection   due   to   forces   S,  and   S,'    (Table   III,   >;■   = 


120°,  6 


150)    is  0.1340 


tEI' 


Hence,  if  there  is  no 


radial    movement    at    points    Z..   and    Z.', 

0.1340S,  +  0.3035S,  ^  0.1392^^7^ 

Similarly,    from    the    absence    of    radial    movement    at 
points  S,  and  S,', 

-      0.0901S,  +  0.1340S,  =  0.06627nr' 
Solving  the  above  equations,  and  placing  zyr  =  ic,  we 
find  that 

S,  ^  0.152it'  and  S,  =  0.392R- 
Then  So  =  w  —  2  (S,  cos  30°  -f  S,  cos  60° )  =  0.344i<; 

To  obtain  the  deflection  or  bending  moment  at  any 
point  in  the  shell  it  is  only  necessary  to  compute  the 
algebraic  sum  of  the  deflections  and  moments  resulting 


TABLE  II.    BENDING  MOMENT  DUE  TO  TWO 
(Coefficients  to  be  multiplied  by 


.^-90° 
+  0  5708 
+  0  5469 
+  0  4761 
+  0.3604 
+  0  2033 
+  0  0097 
—0.2146 
—0  4628 
—0  7272 
—  1.0000 
—0  7272 
—0  4628 
—0  2146 
+  0  0097 
+  0  2033 
+  0  3604 
+  0  4761 
+0.5469 
+  0.5708 


100° 
+  0  5486 
+  0  5277 
+  0  4657 
+  0.3644 
+  0  2269 
+  0  0574 
—0  1389 
—0  3561 
—0  5876 
—0  8264 
-  1  0652 
—0  7512 
—0  4394 
—0  1431 
+  0  1397 
+  0  3894 
+  0  6022 
+  0  7716 
+0  8925 


110° 
+  0  4900 
+  0  4726 
+0  4208 
+  0.3362 
+  0  2214 
+  0  0799 
—0  840 

-  0  2654 
—0  4586 

0  6580 
0  8574 

-  I  0506 

-  0  6865 
0  3214 

4  0  0334 
+  0  3672 
:  0  6698 
+  0  9321 
+  1.1461 


120° 
+0.4069 
+  0  3931 
+  0.3522 
+  0.2854 
+0  1947 
+  0  0830 
-  0  0465 

-  0  1898 

-  0  3425 
0  5000 
0  6575 

-  0  8102 
0  9535 
0  5375 

—0  1202 
H  0  2854 
+  0  6672 
+  I.0I3S 
+  1.3138 


130° 
+  0  3113 
+  0  3011 
+  0  2710 
+  0  2217 
+  0  1549 
+  0  0725 

0  0229 
-0  1286 

0  2411 
-0  3572 
—0  4733 

0  5858 

0  6915 
—0  7869 
-  0  3238 
+  0  1384 
■I  0  5854 
+  1.0039 
+ I . 3809 


RADIAL  OUTWARD  ] 
Sr  ir,  eq.  7) 

140° 

+  0  2147 

+  0  2079 

+  0  1876 

+  0  1546 

+  0  1097 

+  0  0544 

—0  0099 

—0  0805 

—0  1561 

—0  2340 

—0  3119 
0  3875 

—0  4589 

-  0  5224 
-0  5777 

—0  0771 
t  0.4189 

+  0.8949 

+ I . 3367 


150° 
+  0  1278 
+  0  1238 
+0  1120 
+0  0927 
+0  6665 
+  0  0343 
—0  0031 
—0  0445 
—0  0885 
-0  1340 
—0  1795 
—0  2235 
—0  2649 
—0  3023 
—0  3345 
—0  3607 
+  0  1655 
+0.6827 
+  1.1750 


160° 
+0  0591 
+  0  0573 
+  0  0519 
+  0  0431 
+  0  0312 
+  0  0165 
—0.0056 
—0.0195 
—0.0396 
—0  0603 
—0.0810 
—0  1011 
—0  1150 
—0  1371 
—0  1518 
—0  1637 
-0  1725 
+0  3676 
+0  8948 


170° 
+  0  0151 
+  0  0146 
+  0  0I3J 

+0  out 

+  0  0080 

+  0  004S 

— OOOM 

— 0  OMi 

—0  099  * 

—0.0151 

— 0.02(» 

— 0.02S6 

—0  030* 

—0  0347 

U  0384 

D  0414 

0  0437 

0  0450, 

+0  soon' 


TABLE  111.    ( )UTWARD  DEFLECTION  DUE  TO  TWO  RADIAL  OUTWARD  FORCES 


(Coeffinients  to  be  multiplied  by  Sr.1,'i^I,  eq.  10) 


120 
130 
140 
150 


*-90° 
—0.4295 
—0  4141 
—0  3698 
—0  3001 
—0  2104 
—0  1079 
—0  0023 
+0  0969 
+0  1791 
+0  2337 
+  0  2537 
+  0  2437 
+  0  2123 
+  0  1680 
+0  1185 
+  0  0717 
+0.0335 
+  0.0086 


100° 
—0  4868 
—0  4711 
—  0  4252 
—0  3523 
—0  2577 
—0  1485 
—0  0331 
+  0  0791 
+  0  1781 
+  0  2537 
+  0  2964 
+  0  3006 
+  0  2729 
+  0.2234 
+  0  1629 
+0  1017 
+0  0490 
+0  0130 


110° 
—0  4964 
—0  4815 
—0  4376 
—0  3678 

-  0  2767 

-  0  1705 
—0  0567 
+  0  0562 
+  0  1593 
+  0  2437 
+  0  3006 
+  0  3222 
+  0  3051 
+0  2578 
+  0  1928 
+0  1230 
+  0  0605 
+  0  0164 


120° 
—0.4622 
—0  4490 
—0  4086 
—0  3485 
—0  2676 
-T-0.1725 
—0  0698 
+  0  0335 
+  0  1301 

(0  212) 
+  0  2729 

10  3051 
+  0  3035 
+  0  2666 
+  0  2052 
+  0  1340 
+  0  0671 
+  0  0185 


130° 
—0  3923 
—0  3816 
—0  3503 
~0  3001 
—0  2341 
—0  1563 
~-0  0716 
+  0  0146 
vO  091) 
+  0  1680 
I  0  2234 
to  2578 
+  0  2666 
I  0  2463 
+  0  1974 
+  0  1327 
+  0  0681 
+  0  0198 


140° 
—0  2983 
—0  2905 
—  0  2676 
—0  2309 
18  26 
—0  125) 

0  0627 
+  0  0016 
+  0  0634 
+  0  1185 
+  0  1629 
+  0  1928 
+  0  2052 
+  0  1974 
+  0  1678 
+0  1183 
+  0.0629 
+  0  0180 


150° 

—0  1948 
—0  1898 
—0  1755 
—0  1523 
--0  1219 
—0  0856 
—0  0457 
—0  0045 
+  0  0355 
+0  0717 
+  0  1017 
+  0  12)0 
+  0  1340 
+  0  1327 
+  0  118) 
+  0  0901 
+  0  0511 
+  0  0154 


160° 
—0  0986 
—0  0962 
—0  0892 
—0  0778 
—0  0629 
—0  0450 
—0  0253 
—0  0049 
+  0  0152 
+0  0335 
+0  0490 
+0  0605 
+  0  0671 
+  0  0681 
+  0  0629 
+0  0511 
+0  0327 
+0  0109 
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from  the  water  pressure  and  from  each  pair  of  radia! 
forces.  The  steps  of  this  calculation  have  been  tabu- 
lated in  Table  IV  for  10'  intervals,  portions  of  Table  I 
being  repeated  for  the  sake  of  clearness.  In  the  table 
Mw  and  A„-  represent  the  bending  moment  and  deflec- 
tion, respectively,  due  to  the  water  pressure  alone,  and 
are  taken  directly  from  Table  I ;  M,  and  M.,  A,  and  A^  are 
obtained  by  multiplying  the  proper  parts  of  Tables  II 
and  III  by  the  values  found  for  S,  and  S.,  and  repre- 
sent the  moments  and  deflections  produced  by  these 
forces.  M,  and  A,  are  the  resultants.  All  bending 
moment  figures  in  Table  IV  should  be  multiplied  by  the 
constant  y?'\  deflection  figures  by  yr'  EI. 

This  example  shows  but  one  special  case.  Reactions 
for  any  width  of  saddle  nfay  be  worked  out  in  the  same 
way,  and  as  many  forces  chosen  to  represent  the  saddle 
reactions  as  may  be  thought  necessary.  Table  IV  is 
then  computed  with  a  corresponding  number  of  columns. 

It  is  worth  noting  that  for  saddles  having  a  total 
central  angle  of  much  less  than  80°,  that  portion  of 
the  pipe  shell  over  the  middle  of  the  saddle  tends  to 
rise,  and  thus  to  leave  the  pipe  supported  only  at  the 
tips  of  the  saddles.    This  shows  that  narrow  saddles  are 


TAB 

LE  IV.     RESULTANT  BENDING  MOMENTS 

AND  DEFLECTIONS 

FOR  PIPE  SUPPORTED  OVER  120°  SADDLE 

USINC 

5 

CONCENTRATED  REACTIONS 

* 

Mk 

Ml 

Sh 

M, 

A„~ 

Ai 

A.. 

A, 

n° 

0  2500 

0  0195 

0 

1593 

n 

071 

0 

2338 

0 

0297 

0 

1810 

0  023 

in 

0  2387 

0  0189 

11 

1539 

11 

066 

0 

2264 

II 

0290 

0 

1758 

0  022 

20 

0  2054 

0.0171 

II 

1379 

II 

0511 

II 

2050 

II 

0268 

0 

1599 

0  019 

111 

0   1526 

0.0141 

0 

1117 

0 

027 

II 

1712 

0 

0232 

0 

M64 

0  012 

411 

0   0841 

0  0101 

II 

0762 

II 

Oil.! 

II 

1276 

II 

0186 

0 

III4K 

0  004 

111 

0  0051 

0  0052 

II 

0325 

II 

IH( 

0 

0776 

0 

0130 

II 

0676 

0  003 

611 

0  0785 

0  0005 

II 

0182 

II 

llhll 

II 

0250 

0 

0068 

II 

0.'74 

0   009 

70 

0   1595 

0  0068 

0 

0743 

11 

078 

0 

0258 

0 

0007 

0 

11131 

0  013 

«o 

0  2309 

0  0135 

0 

1341 

II 

OKI 

0 

0709 

II 

0054 

0 

0510 

0  015 

■  90 

0  2854 

0  0204 

0 

1958 

II 

1169 

II 

1073 

II 

01  10 

II 

118(1 

0  013 

iiiii 

0  3160 

0  0274 

11 

2574 

11 

0)1 

II 

1316 

II 

0155 

II 

11168 

0  009 

no 

0  3165 

0  0341 

II 

1177 

II 

1135 

II 

1424 

0 

0188 

II 

1  194 

0   004 

HO 

0  2819 

0  0404 

0 

3733 

II 

H2 

0 

1392 

II 

0204 

II 

1188 

KO 

0,2084 

0.0461 

0 

2104 

0 

1148 

0 

1234 

0 

0202 

0 

1044 

0   001 

140 

0  0938 

0  0510 

11 

0471 

11 

1104 

0 

0977 

II 

0180 

0 

0804 

0  001 

IV) 

0  0620 

0  0550 

II 

1117 

0 

005 

11 

0662 

0 

0138 

II 

0524 

Ihll 

0  2574 

0  0252 

(I 

2612 

0 

1129 

0 

0347 

II 

0078 

0 

0262 

0  001 

1711 

0  4885 

0   1041 

0 

3968 

0 

012 

0 

0100 

0 

0024 

0 

1)072 

IKIl 

0  7500 

0.1792 

0 

5144 

0 

U56 

subject  to  heavy  pressure  at  their  tips,  where  most  of 
the  reaction  is  concentrated.  As  the  width  of  support 
is  increased,  the  pressure  becomes  more  evenly  dis- 
tributed, but  has  a  greater  resultant  moment  about  the 
center  line  of  the  saddle.  All  saddle  reactions  thus  ob- 
tained are  the  greatest  which  can  e.xist,  since  any  move- 
ment of  a  support  decreases  the  pressure  against  it. 
As  the  supports  are  assumed  not  to  move,  the  saddle 
reactions  do  not  depend  upon  the  rigidity  of  the  pipe 
shell. 

It  is  believed  that  while  this  method  may  not  lead  to 
an  exact  determination  of  pipe  stresses,  owing  to  the 
neglect  of  tangential  forces  and  deflections,  it  furnishes 
a  rational  basis  for  saddle  design,  and  gives  results 
which  do  not  depend  upon  arbitrary  assumptions  of 
pressure  distribution. 


1  Duralumin  Made  Brittle  by  Corrosion 

I  Sheets  of  duralumin  used  in  aeroplane  construction 
'have  been  found  to  become  brittle  in  service  by  the 
development  of  intercrystalline  weakness  or  cracking. 
This  action  has  been  studied  at  the  Bureau  of  Stan 
dards,  and  it  is  found  that  it  can  be  produced  either  by 
corrosion  alone  or  by  corrosion  and  stress  acting  simul- 
taneou.sly.  Both  acid  and  neutral  solutions  displayed 
this  effect,  while  alkalis  did  not.  Annealing  and  cold 
rolling  did  not  materially  affc  t  the  corrosion. 


Road  Transport  by  Railways 

I  London  Corrrspondenct) 

THE  committee  of  eight,  appointed  by  the  British 
Ministry  of  Transpoi't,  "to  enquire  and  report 
whether  it  is  desirable  that  the  railway  companies 
should  have  general  or  limited  powers  to  carry  goods 
by  road,  and,  if  so,  what,  if  any,  conditions  should  be 
attached  to  the  exercise  of  this  power,"  has  issued  three 
separate  reports.     These  are,  briefly : 

1.  The  railway  companies  have  given  assurances  that 
they  do  not  intend  to  obtain  a  monopoly  of  road  trans- 
port by  rate-cutting,  but  restrictions  should  be  imposed 
which  would  make  such  action  impossible.  An  objec- 
tion to  the  granting  of  general  powers  to  railway 
companies  to  carry  goods  by  roid  is  that  the  indirect 
effect  would  result  in  increasing  the  power  of  the 
railway  workers'  unions,  and  thit,  in  the  event  of  a 
railway  strike,  it  would  be  more  difficult  for  the  gov- 
ernment to  organize  road  transport.  The  gist  of  this 
report  is  that  railway  companies  should  be  given  the 
right  to  run  road  services  under  certain  restrictive 
conditions. 

Traffic  Diverted  To  Highways. 

2.  Although  to  some  extent  traffic  has  been  diverted 
from  the  railway  lines  to  the  roads  by  means  of  inde- 
pendent carriers  by  road,  that  traffic  in  no  sense 
belonged  to  the  railway  companies,  but  is  the  legitimate 
extension  of  the  business  of  the  old  road  haulage  con- 
tractor. It  is  ancient  history  that  the  railways,  by 
reason  of  the  greater  facilities  they  afforded,  have 
diverted  traffic  from  stage  coaches  and  other  horse- 
drawn  vehicles  and  from  canals.  If  the  internal  com- 
bustion engine  as  applied  to  vehicles  running  on  the 
road  does  divert  traffic  from  the  railways,  the  companies 
are  only  suffering  in  their  turn  what  happened  to  the 
stage-coach  proprietor,  road-haulage  contractor,  and  the 
companies  owning  canals.  In  the  view  of  the  commit- 
tee only  those  are  entitled  to  traffic  who  can  carry  it 
in  the  best  and  cheapest  way,  and  therefore  the  com- 
mittee is  not  prepared  to  recommend  that  a  railway 
company  should  begin,  under  the  powers  of  an  act  of 
Parliament,  an  entirely  new  trade.  "We  are  satisfied," 
the  committee  states,  "that  the  haulers  and  the  railway 
companies  have  resulted  in  benefit  to  the  public.  In 
our  view,  railway  companies,  if  they  are  prohibited 
from  carrying  direct  by  road,  would  be  induced  by  the 
competition  of  legitimate  road  haulage  to  give  better 
facilities  on  the  railways  and  to  fix  their  rates  at  a 
reasonable  level.  If,  on  the  other  hand,  they  were 
allowed  to  carry  on  the  trade  of  carriers  by  road,  they 
would  not  have  the  inducement  to  do  the  best  they  pos- 
sibly could  with  the  railways." 

3.  The  third  report,  which  is  signed  exclusively  by 
a  prominent  trades  unionist  belonging  to  the  United 
Vehiclp  Workers  and  National  Transport  Workers' 
Federation,  says:  "I  am  not  disposed  to  recommend 
that  railway  companies  be  given  any  further  powers 
without  their  first  proving,  by  the  eflScient  application 
of  their  present  power,  that  they  are  prepared  to  give 
the  public  better  service.  I  am,  however,  in  favor  of 
granting  powers  to  the  railway  companies  to  establish 
"test  services"  in  agricultural  or  other  sparsely  popu- 
lated areas,  purely  for  development  purposes."  The 
gist  of  this  report  is  that  nationalization  of  all  forms 
of  transport  is  the  only  complete  solution. 
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Railroad  Ash-Handling  Plant  Has 
Buckets  and  Crane 

Installation  on  Burlinston  Railroad  Designed  for 

Economical  and  Direct  Handling 

From  Pits  to  Cars 

AN  EXTENDED  study  was  made  of  variou.s  types 
l\  of  pits  and  ash-handling  devices  in  order  to  secure 
a  plant  which  would  give  the  most  economical  service 
and  best  meet  local  conditions  where  improved  ash  pit 
facilities  were  required  at  the  engine  terminal  of  the 
Chicago,  Burlington  &  Quincy  R.R.  at  Denver,  Col.  A 
compact  arrangement  was  specially  desirable  on  account 
of  limited  space.  The  arrangement  selected,  constructed 
along  the  lines  of  plants  developed  and  built  by  the 
Buffalo,  Rochester  &  Pittsburgh  Ry.,  comprises  a  series 
of  cast  steel  buckets  placed  in  shallow  pits  to  receive 
ashes  directly  from  the  locomotives.  The  buckets  are 
handled  by  means  of  an  overhead  crane  from  the  pit 
directly  to  the  ash  car,  as  shown  on  the  drawings. 

Two  concrete  ash  pits,  72  ft.  long,  and  a  parallel  ash 
car  track  are  spanned  by  the  5-ton  electric  traveling 
crane,  Fig.  1.  The  crane  runway  and  supports  are  of 
timber  construction,  on  creosoted  piles  and  sills.  The 
pits  are  of  unusual  shape,  with  sloping  sides  in  the 
upper  part  and  narrow  rectangular  lower  portion,  old 
56-lb.  rails  being  imbedded  in  the  sloping  surfaces  with 
their  bases  projecting  i  in.  from  the  surface  of  the  con- 
crete. Each  parapet  wall  is  capped  by  a  12-in.  channel, 
to  which  the  85-lb.  track  rail  is  secured  by  clips  and 
bolts. 

The  buckets,  each  with  a  capacity  of  about  2  cu.yd., 
are  seated  on  the  projecting  rails  of  the  pit  walls. 
When  all  the  buckets  are  filled  the  traveling  crane  is 
put  into  service  to  lift  and  carry  them  over  the  cinder 
car,  where  they  are  dumped  automatically  and  then 
replaced  in  the  pit.  In  dumping,  the  bucket  opens  at 
the  bottom  like  a  clamshell,  the  two  halves  being  carried 
by  a  pair  of  scissors  levers  at  the  middle.     When  the 


FIG.    2.      BUCKET   FOR   RECEIVING   LOCO.MOTIVE    A.SHES 

average  time  of  emptying  the  buckets,  or  cleaning  the 
two  pits  is  75  to  80  minutes. 

About  45  engines  have  fires  cleaned  in  the  24-hour 
period.  Shoveling  ashes  from  the  pit  directly  into  a 
car  was  the  former  method  employed  at  this  terminal, 
and  the  new  installation  has  effected  a  material  saving 


FIG.  1.      .\SII    I'lT  WITH  OVEKIIEAD  CRANE 


loaded  bucket  is  over  the  ash  car  it  is  raised  to  bring  in  labor.     The  design  of  this  ash-handling  plant  was 

the  horizontal  arms  of  these  levers  in  contact  with  a  developed  under  W.  T.  Krau.sch,  engineer  of  building.<»; 

ring  on  a  frame  projecting  below  the  crane  trolley,  as  F.  T.  Darrow,  assistant  chief  enigneer,  and  A.  W.  New- 

.shown.     With   further  hauling  of  the  cable   the  lever  ton,     chief    engineer,    all  of    Chicago,     Burlington    & 

arms  arc  depressed  and  swing  the  bucket  open.     The  Quiiuy  R.R. 
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Nitrogen— with  Special  Reference 
to  Activated  Sludge 

An  abstract  by  Kenneth  Alien,  Sanitary  Engineer,  Board  of 
Estimate  and  Apportionment,  New  York  City,  of  a  ■'i-'rP-  viono- 
graph  by  Dr.  Gilbert  J.  Fowler,  entitled  "The  Conservation  of 
Nitrogen  with  Special  Reference  to  Activated  Sludg<  ."  comprising 
the  December  issue  of  the  "Journal"  of  the  Institute  of  Seiener, 
Bangalore,  India  (rupees,  2-8-0). 

DR.  GILBERT  J.  FOWLER,  formerly  chemist  of  the 
sewage-works  of  Manchester,  England,  but  for  some 
time  professor  of  chemistry  of  the  Indian  Institute  of 
Science  at  Bangalore,  India,  has  published  a  monograph, 
"The  Conservation  of  Nitrogen  with  Special  Reference  to 
Activated  Sludge,"  which  deserves  the  careful  attention  of 
engineers  and  scientists  interested  in  the  subject.  As  clearly 
set  forth  by  Dr.  Fowler,  the  nitrogen  problem  is  one  of 
fundamental  importance;  in  fact,  "the  most  important  prob- 
km  confronihuj  the  human  race."  For  even  before  the  sup- 
ply is  exhausted  the  poverty  and  distress  occasioned  by  lack 
of  nitrogen  as  a  fertilizer  will  result  in  such  stress  of  compe- 
tition as  may  explode  in  war. 

As  early  as  1898  Sir  William  Crookes  pointed  out  the 
necessity  of  increasing  the  wheat  yield  per  acre  and  of  con- 
serving the  nitrogen  now  lost  in  sewage  and  other  wastes. 

There  are  thi-ee  available  sources  of  nitrogen  upon  which 
to  draw:  (1)  Atmospheric  Nitrogen,  of  which  there  is  a 
sufficient  amount  over  each  square  mile  of  the  earth's  sur- 
face to  supply  the  world's  present  requirements  for  20 
years.  (2)  Nitrates,  of  which  the  largest  source  available 
is  some  500,000  tons  per  annum  of  Chili  saltpeter. 

(3)  Organic  Nitroge^i,  or  that  recoverable  (a)  as  am- 
monia from  coal,  peat  or  silt;  (b)  slaughter  house  refuse; 
(c)  fish  meal;  (d)  animal  refuse — leather,  bones,  hoofs,  etc.; 
(e)  green  manures;  (f)  oil  cake;  (g)  animal  manure,  in- 
cluding 10,000,000  tons  of  guano  recently  discovered  near 
Campeche,  Mexico;   (h)   town  sewage. 

Assuming  Rubner's  figure  of  1.4  grams  of  nitrogen  of 
fecal  origin  per  capita  per  day,  the  world's  supply  is  esti- 
mated at  500,000  tons  per  annum,  or,  from  a  total  of  8,000,- 
000  tons  of  solid  and  liquid  excreta,  a  supply  of  1,.300,000 
tons  per  annum. 

As  an  illustration  of  the  value  of  this  nitx'ogen  Dr.  Fowler 
mentions  the  fact  that  the  City  of  Shanghai  received  £40,- 
000  per  annum  from  contractors  for  its  nightsoil.  In  addi- 
tion to  this  payment  the  contractors  maintain  an  army  of 
coolies  and  a  fleet  of  nightsoil  boats.  But  the  method  of 
utilizing  the  nitrogen  of  nightsoil  by  direct  application  to 
the  land  is  inadmissible  in  a  society  with  the  ideas  of 
decency  that  exist  in  America  and  Western  Europe.  How, 
then,  may  the  products  of  sewage  treatment  be  utilized  by 
the  recovery  of  this  nitrogen  content? 

Comparing  the  sludges  for  different  processes  we  find  the 
following: 

PERCENTAGES     OF     NITROGEN     IN     VARIOUS     TYPES     OF 
SEWAGE  SLUDGE.      (CALCULATED  ON  SLUDGE 
DRIED  AT  100  DEC.  C.) 
Source  Percentage 

Sedimentation   tanks  Manchester      3.32 

Lawrence 2.37 

Chemical    precipitation       Dorlting     0.89 

Glasgow     1.30 

Septic  tanks  Manchester     2.30 

Lawrence     2.30 

Activated -sludge  proces.s     .Manchoster      

Withington    W()rl<K    7.0!) 

The  activated-sludge  process — which,  by  th?  way,  v/as 
first  suggested  and  developed  by  Dr.  Fowler — is  seen  to  fur- 
nish a  product  particularly  rich  in  nitrogen,  containing  even 
more  than  the  crude  sewage.  This  is  due  to  the  action  of 
nitrifying  bacteria  that  are  cultivated  in  the  sludge  and 
ivhich  cause  fixation  of  nitrogen  from  the  atmosphere.  Fur- 
thermore the  effluent  is  also  rich  in  nitrates  that  may  be 
itilized  in  agriculture  by  irrigation. 

At  Withington,  Manchester,  with  a  dilute,  domestic  sew- 
ige,  the  yield  was  about  500  tons  per  annum  per  million  in- 
labitants,  a  figure  almost  identical  with  the  estimated 
lemand  of  that  population.  So  that,  without  the  sacrifice 
>f  sanitary  or  esthetic  requirements,  a  population  may  be 
iractically  sustained  by  the  nitrogen  it  produces. 

The  availability  of  the  nitrogen  of  activated  sludge  for 
'lant  growth  demonstrated  with  such  favorable  results  by 


Bartow  and  Hadfield  at  Urbana,  111.,  has  been  confirmed  by 
Arden  at  Manchester  and  by  Nasmith  and  McKay  at  To- 
ronto. To  conserve  the  entire  supply,  however,  the  am- 
monia and  nitrate  in  the  effluent  must  be  utilized,  and  this 
may  be  done  either  by  irrigation  of  crops  or  by  the  culture 
of  fish,  as  practiced  in  many  places  in  Austria  and  in  China. 
The  rapid  nitrification  produced  by  activated  sludge  sug- 
gests to  Dr.  Fowler  the  possibility  of  producing  similar 
results  on  ammonium  salts  available  from  coal,  peat  and 
other  substances,  and  this,  with  the  prevention  of  nitrogen 
losses,  is  a  broad  subject  that  is  being  further  investigated. 

The  fi.Kr.tion  of  atmospheric  nitrogen  has  received  much 
attention,  especiclly  during  the  war.  In  the  arc  process 
"the  oxyiren  of  the  air  is  caused  to  combine  with  nitrogen 
in  a  high  tension  electric  arc  with  formation  of  oxides  of 
nitrogen  which  are  afterward  absorbed  by  water  to  form 
nitric  acid  of  33  per  cent  strength."  This  action  undoubtedly 
occurs  through  the  influence  of  lightning.  "It  consumes 
10.5-hp.  years  of  electrical  energy  per  ton  of  nitrogen  fixed 
as  nitric  acid  per  annum." 

The  cyanamide  process  consisting  of  the  formation  of 
calcium  carbide  by  the  application  of  heat  to  lime  and  coke, 
its  combination  while  hot  with  nitrogen,  decomposition  by 
steam  under  pressure  with  release  of  ammonia  and  the 
oxidation  of  the  latter  to  form  nitric  acid.  This  required 
2.5-hp.  years  per  ton  of  nitrogen  as  nitric  acid. 

Lastly  there  is  the  Haber  process,  requiring  0.5-hp. 
years,  and  the  cyanide  process,  which  may  be  termed 
"thermo-chemical." 

The  world's  production  by  fixation  in  1917  was: 

Tons 

Arc    pro«-ss     31,000 

Cyjinamidc     200,000 

Haber     111.000 

Sundry     39.000 

Total     384,000 

Regarding  these  it  may  be  ob.served  that  all  require  high 
temperatures  and  high  initial  and  operating  expense,  while 
the  total  product  is  insignificant  when  compared  with  the 
8,000,000  tons  of  nitrogen  in  the  world's  excreta. 

There  remain,  however,  various  ways  by  which  nitrogen 
fixation  occurs  through  biological  action.  In  1885  Berthelot 
suggested  this  action  by  bacteria  in  the  soil  and  three  years 
later  it  was  confirmed  by  Hellriegel  and  Wilforth.  The 
chief  of  these  nitrogen  fixing  bacteria  are  the  Azotobactet 
and  B.  radicicola,  the  former  thriving  best  on  mannite,  the 
latter  on  maltose,  but  the  best  results  are  reached  by  the 
two  working  by  symbosis  on  dextrin. 

Among  other  things  heat  has  been  shown  to  contain  sub- 
stances that  stimulate  plant  growth  termed  aiLcimones. 
These  are  produced  by  bacteria  working  on  organic  matter, 
rendering  it  available  for  plant  life,  and  a.ssisting  in  the  pro- 
duction of  the  better  known  vitamines,  which  are  an  im- 
portant ingredient  of  animal  food.  It  is  believed  that  the 
bacteria  in  activated  sludge  may  produce  auximones  and 
that  it  is  for  this  reason  that  this  material  shows  a  supe- 
riority to  other  manures. 

Experiments  at  the  Frankland  laboratory  at  Manchester 
by  Mumford  and  Gaul  show  a  marked  increase  in  the  nitro- 
gen of  activated  sludge  over  that  in  the  sludge  of  the  raw 
sewage,  due  in  part  to  coagulation  of  colloids,  but  also  to 
absorption  from  the  air,  and  these  have  been  confirmed  by 
Sarangdhai  and  Nayak  under  Dr.  Fowler's  direction  at  the 
Indian  Institute  of  Science.  "The  extent  to  which  this 
fixation  can  be  carried  and  the  conditions  of  its  maximum 
efficiency  have  yet  to  be  determined." 

From  a  review  of  all  the  evidence  Dr.  Fowler  draws  the 
following  conclusions; 

1.  By  sclentlflc  and  (•oonomic  use  of  waste  material  tlie  nitro- 
gen necessary  for  the  world's  agriculture  can  be  readily  supplied 

2.  Very  large  populations  in  China  and  elsewhere  are  already 
adequately  supplied  without  the  need  of  artificial  fertilizers 

3.  Inorganic  nitrogen  in  the  form  of  nitrate,  sulphate  o't  am- 
monia or  calcium  cyanamide  l.s  not  alone  adequate  for  plant 
growth. 

■1.   Auximones  are  necessary  for  vigorous  plant  Iif<'. 
T>.  These  are  only  found  In  organic  manures. 

6.  Of  these,  activated  sludge  has  given  the  most  striking  re- 
sults. 

7.  If  properly  utilized  tliLs  process  offers  the  recovery  of  all  the 
niti'ut;>  II  in  town  sewage. 

In  order  to  obtain  the  best  results  further  research  is  re. 
quired  in  the  form  of  laboratory,  field  and  technical  ex- 
periments, the  suggested  details  of  which  are  outlined. 
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Bridge  Across  Colorado  in 
Grand  Canyon  Completed 

THE  views  on  this  page  show  completed  the  500-ft. 
suspension  bridge  across  the  Colorado  River  in  the 
Grand  Canyon,  the  design  of  which  was  described  in 
Engineering  Neivs-Record,  Feb.  10,  1921,  p.  254.  The 
smaller  view  to  the  right  is  down  the  north  anchorage 
toward  the  south  side  of  the  river;  the  larger  view 
below  is  looking  upstream  from  the  left,  or  south,  bank. 
D.  L.  Reaburn,  superintendent  of  the  Grand  Canyon 
National  Park,  and  the  engineer  who  supervised  the  con- 
struction of  the  bridge,  writes  as  follows. 

The  bridge  was  completed  and  opened  for  travel  on  May 
15.  Xo  difficulty  was  experienced  in  getting  horses  and 
mules  to  cross.  At  first  the  animals  were  somewhat  skittish 
about  starting  onto  the  bridge,  but  they  soon  became  accus- 
tomed to  it. 

The  cost  of  the  bridge  including  the  approach  trail  was 
about  $17,000.  The  total  amount  of  material  packed  into 
the  canyon  including  camp  equipment,  supplies,  forage  and 
bridge  material  was  about  forty-five  tons.  The  pack  train 
was  running  continuously  from  Dec.  15,  1920,  to  May  15, 
1921.  The  period  of  bridge  work  was  from  Feb.  1  to  May  15, 
work  during  the  previous  six  weeks  having  been  on  the 
building  of  a  trail  two  miles  in  length  from  top  of  the 
Granite  Gorge  to  the  river. 

The  problem  of  transporting  tha  main  cables  was  solved 
by  packing  200  lb.  of  cable  on  a  mule  at  each  end,  and  the 
intervening  300  ft.  of  cable  was  carried  by  15  men,  carrying 
a  weight  of  about  35  lb.  each,  spaced  at  a  distance  of  20  ft. 
The  only  trouble  encountered  was  to  prevent  the  cable  from 
throwing  a  kink  in  rounding  the  sharp  turns  in  the  trail. 
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The  eleven  miles  from  rim  to  river  were  covered  in  five 
hours. 

Already  rim  to  rim  travel  has  increased — and  when  the 
Kaibab  Trail  up  Bright  Angel  Creek  is  improved,  and  tele- 
phone communication  established  (which  will  be  done  next 
fall  and  winter)  the  bridge  will  supply  a  long  felt  want  for 
crossing  the  canyon.  The  north  rim  country  known  as  the 
Kaibab  Foresit,  contains  the  largest  undeveloped  tract  of 
timber  in  the  United  States,  and  probably  the  largest  herd 
of  deer,  estimated  at  fifteen  to  twenty  thousand.  When  rail- 
road communication  to  the  north  rim  his  been  established 
by  the  construction  of  a  railroad  fi-om  some  point  on  the 
Salt  Lake  in  Utah,  the  north  rim  will  become  one  of  the 
greatest  summer  recreational  gi-ounds  in  the  United  States, 
and  with  a  commercial  rim-to-rim  aviation  service  it  will  be 
possible  for  the  transcontinental  traveler  to  route  over  the 
Union  Pacific  via  Grand  Canyon,  completing  the  journey 
over  the  Santa  Fe,  or  vice-versa. 

The  official  name  of  the  bridge  is  the  Kaibab  Suspension 
Bridge,  and  the  rim-to-rim  trail  is  known  as  the  Kaibab 
Trail. 

Progress  Made  in  Federal  Water  Power 
Development 

UNDER  date  of  July  8,  1921,  the  Federal^  Power 
Commission  has  issued  a  statement  of  the  progress 
made  in  the  first  year  of  operation  of  the  Federal  Water 
Power  Act  of  June  10,  1920.    An  abstract  follows: 

Up  to  June  30,  1921,  there  had  been  filed  with  the  Com- 
mission 229  applications  aggregating  14,675,000  hp.  and 
affecting  33  states,  the  District  of  Columbia,  and  Alaska. 
This  amount  is  75  per  cent  greater  than  the  entire  water- 
power  development  of  the  United  States  today.  It  is  50 
percent  greater  than  the  combined  water-power  resources  of 
Norway  and  Sweden,  and  considerably  in  excess  of  the 
combined  resources  of  France  and  Italy.  It  is  five  times 
greater  than  the  aggregate  of  all  applications  filed  with  the 
federal  government  in  the  preceding  15  years.  The  projects 
applied  for  vary  in  size  from  less  than  100  horsepower  up 
to  the  three  million  horsepower  scheme  of  the  Southern 
California  Edison  Co.  on  Colorado  River. 

Although  the  commission  has  been  obliged  to  work  under 
serious  handicap,  it  has  nevertheless  accomplished  many 
things  in  the  first  year  of  its  operations.  The  law  under 
which  it  acts  is  complicated,  and  great  care  has  been  neces- 
sary in  the  preparation  of  rules  and  regulations  for  its 
administration.  The  first  ten  regulations,  covering  the 
requirements  for  applications,  were  issued  on  September  3; 
the  remaining  ten,  covering  maintenance  and  operation  of 
project  property,  rental  charges,  depreciation  and  amortiza- 
tion reserves,  allocation  of  earnings,  and  accounts  and 
reports  were  first  issued  on  February  28  and  later  revised 
and  reissued  on  June  6. 

The  issuance  of  permits  and  licenses  necessarily  awaited 
the  approval  of  the  regulations.  The  first  license  was  issued 
on  March  1  to  the  Niagara  Falls  Power  Co.  Between  that 
date  and  July  1,  final  action  has  been  taken  on  47  applica- 
tions, 13  preliminary  permits  have  been  issued,  involving 
1,075,000  hp.,  and  15  licenses,  involving  757,000  primary 
horsepower  and  460,000  secondary  horsepower,  or  a  total  of 
1,217,000  hp.,  making  an  aggregate  of  28  projects,  involving 
2,292,000  hp.,  or  as  much  as  was  issued  by  all  of  the  execu- 
tive departments  during  the  10  years  preceding  the  passage 
of  the  federal  Water  Power  Act.  There  were  also  pending 
on  June  30  for  final  action  at  the  next  meeting  of  the  com- 
mission 16  applications,  involving  190,000  hp. 

Only  60  per  cent  of  the  applications  filed  with  the  com- 
mission have  been  accompanied  by  sufficient  information  to 
warrant  more  than  preliminary  action.  Seventy-five  per  cent 
of  them  have  been  advertised  in  local  newspapers,  as 
required  by  the  Act,  and  an  equal  number  have  been  sub- 
mitted to  the  field  for  examination,  hearing,  and  report  by 
the  several  departments.  A  draft  of  a  system  of  account- 
ing has  been  prepared,  following  as  closely  as  the  require- 
ments of  the  Act  will  permit  the  uniform  system  proposed 
ay  the  National  Association  of  Railway  and  Utilities  Com- 
missioners.   The  commission  has  also  instituted  investiga- 


tions of  Deschutes  and  Columbia  Rivers  as  a  pi-eliminary  to 
action  upon  applications  for  power  sites  on  those  streams. 
It  has  handled  scores  of  applications  for  restoration  to  entry 
of  lands  in  powersite  reserves  and  has  passed  upon  many 
legal  questions  involving  the  interpretation  of  the  Act.  It 
has  been  unable  to  make  any  of  the  valuations  required  by 
the  Act. 

The  Commission  realizes  that  there  is  no  possibility  of 
immediate  development  of  all  the  projects  applied  for.  The 
market  could  not  absorb  the  power  even  if  its  construction 
could  be  financed.  It  does  expect,  liowever,  that  a  progres- 
sive development  of  water  powers  will  be  undertaken  as 
rapidly  as  financial  conditions  and  market  requirements  will 
warrant.  It  believes  that  the  Act  is  workable,  and  that  its 
provisions  will  not  interfere  with  the  financing  of  legitimate 
undertakings,  an  opinion  which  is  confirmed  by  the  national 
association  of  the  electric-power  industry.  In  fact,  projects 
involving  hundreds  of  thousands  of  horsepower  and  tens  of 
millions  of  dollars  are  now  being  constructed  under  licenses 
issued  by  the  commission.  The  chief  present  defect  in  the 
Act  is  its  failure  to  provide  adequate  means  for  its  expedi- 
tions administration. 


New  Division  of  Sanitation,  New  York 
State  Department  of  Health 

THE  newly  created  Division  of  Sanitation  of  the 
New  York  State  Department  of  Health,  which  on 
July  1  succeeded  the  Division  of  Sanitary  Engineering, 
has  a  personnel  made  up  from  that  of  the  old  division. 
Except  as  to  passing  on  plans  for  sewerage  and  sewage 
disposal  the  new  division  has  substantially  the  same 
duties  as  the  old  one. 

C.  A.  Holmquist,  principal  assistant  engineer  of  the 
old  Division  of  Sanitary  Engineering,  is  director  of  the 
new  division  of  Sanitation,  and  the  following  named 
assistant  engineers  in  the  old  division  have  been  trans- 
ferred to  the  new  division  with  the  title  of  assistant 
sanitarian:  Earl  Devendoi-f,  W.  W.  Young,  Alfred 
Mullikin  and  A.  I.  Howd. 

The  activities  of  the  Division  of  Sanitation,  as  out- 
lined for  Engineering  Neivs-Record  by  Dr.  John  A. 
Smith,  secretary,  State  Department  of  Health,  are  as 
follows : 

1.  General  supervision  over  sanitary  quality  of  some  550 
public  water  supplies,  including  field  investigations, 
analytical  studies  and  reports. 

2.  Enforcement  of  rules  and  regulations  enacted  by  the 
Department  for  the  protection  of  drainage  areas  of  some 
90  public  water  supplies. 

3.  Preparation  of  permits  for  the  discharge  of  wastes, 
sewage  and  sewage  effluent  from  municipalities,  industrial 
establishments  and  public  institutions. 

4.  Examination  and  approval  of  plans  for  the  work  of  the 
Nassau  County  Mosquito  Extermination  Commission. 

5.  Investigation  of  major  public  nuisance. 

6.  Special  investigations  ordered  by  the  Governor  under 
Section  VI.  of  the  Public  Health  Law. 

7.  Investigations  and  studies  of  stream  pollution  and 
operation  of  water  and  sewage  disposal  plants. 

8.  Examination  and  reports  of  sanitary  condition  of  con- 
struction, equipment  and  operation  of  milk  pasteurization 
plants. 

9.  Special  investigation  of  sanitary  conditions  of  parks, 
f.iir  grounds,  camps  and  other  public  gathering  places. 

10.  Examinations  and  reports  of  the  sanitary  conditions 
of  state  institutions. 

11.  Investigation  of  typhoid  fever  and  other  water-borne 
epidemics. 

12.  Advice  to  municipalities,  corporations  and  individuals 
upon  sanitary  matters,  including  water  supply,  garbage  dis- 
posal, plumbing,  ventilation,  <lrainage,  etc. 

13.  Furnishing  data  to  Surgeon-General  tf  United  States 
Public  Health  Service  regarding  water  supplies  used  by  com- 
mon carriers  in  interstate  traffic. 
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Large  Apparatus  for  Tests  of 
Lateral  Earth  Pressures 

Measures  Pressure  Against  6-Ft.  Retaining  Wall — 

Test  with  Sand  Gives  Satisfactory 

Check  on  Theory 

By  G.  M.  Braune  and  Jacob  Feld 

Professor  of  Civil  Engineering  and   Ftllow  in  Civil  Enginopring. 
Iniversity  of  Cincinnati 

SINCE  the  days  of  Vauban,  the  French  military  engi- 
neer who,  200  years  ago,  laid  the  foundation?  for 
Coulomb's  theory  of  lateral  pressures,  engineers  have 
been  handicapped  by  lack  of  experimental  data  in  de- 
signing retaining  walls,  bins,  grain  elevators,  etc.  An 
attempt  to  establish  a  correlation  between  the  present 
earth-pressure  theories  and  the  actual  existing  pres- 
sures, and  to  afford  the  engineering  profession  a 
certain  confidence  in  the  design  of  retaining  walls,  has 


5  ft.  wide  and  6  ft.  high,  fits  into  the  open  front  of  a 
concrete  bin,  5  ft.  wide  and  9  ft.  long,  6  ft.  high  at  the 
front  and  12  ft.  high  at  the  rear.  The  wall  is  sup- 
ported by  two  vertical  rods,  which  rest  directly  upon 
2,000-lb.  Fairbanks  platform  scales.  Any  vertical  force 
acting  on  the  wall  is  directly  transmitted  to  the  scales 
and  is  registered.  The  horizontal  thrust  of  the  earth 
against  the  wall  is  measured  by  three  horizontal  struts, 
one  at  the  top  in  the  center  of  the  width,  and  one  at 
each  of  the  lower  corners.  These  struts,  by  rocker- 
arm  arrangements,  transmit  the  pressures  directly  to 
1,000-lb.  scales.  In  this  transmission  of  pressure,  the 
amount  is  reduced  to  half  its  real  value.  The  three  hori- 
zontal contacts  give  a  stable  support  and  approximately 
equal  scale  readings  (with  full  bin),  which  tends  to 
keep  the  apparatus  in  adjustment  and  equalize  strain 
in  the  different  parts.  From  the  individual  scale  read- 
ings the  amount,  direction  and  point  of  application  of 
the  resultant  pressure  can  be  computed.     The  various 
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resulted  in  the  construction  of  an  earth-pressure  appa- 
ratus on  the  campus  of  the  University  of  Cincinnati, 
in  size  much  larger  than  any  ever  tried  before.  The 
free-gate  arrangement  used  is  the  same  as  employed 
in  1906  by  Miiller-Breslau.  The  design  of  the  appa- 
ratus was  conceived  by  G.  M.  Braune  and  C.  C.  Myers 
(one  time  Professor  of  Industrial  Engineering,  Uni- 
versity of  Cincinnati) ;  the  details  of  the  design  have 
been  worked  out  by  the  fellows  of  the  civil  engineering 
department,  namely,  B.  H.  Wulfkoetter  (1916-17)  and 
.Jacob  Feld,  the  latter  being  responsible  for  completing 
the  present  design,  installing  the  apparatus  successfully, 
and  carrying  out  the  tests  presented  in  this  article. 

The  method  of  obtaining  the  pressure  of  earth  (or 
any  other  granular  material)  is  to  measure  the  hori- 
zontal and  vertical  components  of  the  action  of  the 
filling  material  upon  a  "free  body."     A  wooden  wall, 


parts  are  designed  to  keep  deflections  and  deformationfl 
at  a  minimum  under  maximum  loading. 

Previous  experimenters  on  such  earth  pressure  have 
shown  the  importance  of  reducing  the  movement  of  the 
test  wall  under  action  of  the  pressure.  They  also 
experienced  difticulty  in  sealing  the  joint  between  wall 
and  bin,  without  introducing  friction.  These  points 
received  special  study  in  the  design  of  the  present 
apparatus.  To  reduce  the  movement  of  the  wall  to  a 
minimum,  stops  were  placed  on  the  scales  to  limit  the 
range  of  movement  of  the  scale  beams.  A  range  of 
1/40  in.  was  at  first  provided,  but  later  a  range  of  1  20 
in.  was  found  most  satisfactory,  since  it  made  reading 
of  the  scales  easier.  With  the  I  20-in.  play  of  the 
weighing  beam,  the  platform  of  the  scale  moves  1/2,000 
in.,  since  the  lever  ratio  of  the  scales  is  1 :  100.  This  is 
the  maximum  vertical  displacement  or  possible  motion 
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of  the  wall.  The  horizontal  motion  of  the  wall  is  limited 
to  1/4,000  in.,  by  virtue  of  the  bell-crank  multiplication. 
The  inside  face  of  the  free  wall  is  in  the  same  vertical 
plane  as  the  front  edges  of  the  bin  sides  (see  detail 
in  Fig.  1).  Thus  a  close  joint  is  obtained  without 
friction ;  leakage  is  prevented  by  a  strip  of  thin  oiled 
paper  in  the  corner.  Short  steel  angles  fixed  to  the  wall 
and  bearing  against  the  bin  prevent  any  motion  of  the 
gate  toward  the  bin  or  against  the  filling  material. 
Lateral  displacement  of  the  gate  is  prevented  by  angles 
fixed  to  the  bin. 

The   retarding   effect   of   the   side   walls   has   always 
introduced  an  element  of  uncertainty  into  earth  pres- 
sure measurements  of  this  kind.     Winkler  (1871)   used 
a  thin  partition  wall  in  the  center  of  his  bin,  parallel 
:o  the  sides;  thereby  getting  four  friction  losses.   With- 
lut  the  partition   he  gets   two   friction   losses   and   so 
letermines   the   value   of   each   retarding   force.     This 
Tiethod  has  been  shown  to  be  inaccurate.     Miiller-Breslau 
(1906)    states  that  some  correction   must  be  made   in 
lis  results  to  take  this  loss  in  pressure  into  account, 
Jut  does  not  try  to  evaluate  it.     In  this  apparatus  the 
"riction  between  the  filling  material  and  the  side  walls 
s  eliminated.     The  part  of  the  earth  which  tends  to 
ilide   (wedge  of  rupture)   is  a  triangular  prism,  since 
he  surface  of  rupture  is  approximately  a  plane.     The 
tides  of  this  prism  are   in  contact  with  two  stiffened 
iteel  plates,  to  each  of  which  are  fastened  three  rollers 
on  phosphor-bronze   bushings).     The   rollers   liear  on 
he  inside  face  of  the  concrete  .side  walls,  on  polished 
;urfaces.     The  side  walls  below  and  back  of  these  steel 
riangles  are  faced  with  timber,  so  that  the  clear  width 
if  the  finished  bin  is  5  ft.  at  all  points.     A  thin  strip 
)f  oiled  paper  covers  the  joint  between  the  timber  and 
;teel  plates,  keeping  out  the  filling  material   from  the 
racks.    The  steel  triangles  are  exactly  counterbalanced 
'ertically.      The    filling    material    binds    against    these 
)lates,  and  any  tendency  for  the  wedges  of  rupture  to 
eparate  from  the  rest  of  the  filling  material  will  cause 
I  movement  of  the   steel   plates,   thus  eliminating  the 
ide-wa!l  action,  except  the  friction  in  the  rollers,  which, 
lowever,  can  be  determined  but  is  small.     The  effect 
if  the  side-wall  friction  can  be  determined  by  running 
I  set  of  tests  with  these  plates  fixed  to  the  side  walls. 

Method  of  OperatioTV—Before  any  filling  is  placed  in 
he  bin,  the  riders  are  run  out  on  the  scale  beams,  so 
hat  the  beams  will  always  be  down.  The  reading  on 
he  scales  will  at  all  times  be  in  excess  of  the  contem- 


plated active  earth  pressures;  the  wall  is  prevented 
from  moving  into  the  bin  by  the  bearing  angles.  Then, 
by  moving  the  riders  and  allowing  the  beam  to  float, 
we  will  get  active  and  not  passive  pressures.  In  this 
manner  we  are  also  able  to  eliminate  the  deformation 
in  the  struts,  and  the  scale  movements  recorded  rep- 
resent the  actual  movements  of  the  wall.  By  changing 
the  positions  of  the  stops  we  are  able  to  control  the 
amount  of  movement  of  the  wall. 

An  extensive  set  of  experiments  has  been  outlined. 
It  is  intended  to  conduct  tests  on  various  materials, 
under  different  conditions,  as  to  methods  of  filling, 
moisture  content,  surcharge,  etc.,  acting  upon  various 
walls.  The  inclination  of  the  wall  can  be  easily 
changed ;  by  attaching  a  triangular  prism,  we  can  have 
a  back  face  which  slopes  forward  or  slopes  backward. 

Tests  with  Sand — The  following  is  a  part  of  some  of 
the  tests  which  were  made  on  the  material  excavated 
from  the  Cincinnati  subway  cut  on  Canal  St. 

The  material  is  sand,  containing  about  3  per  cent  of 
clay,  9.4  per  cent  of  water,  and  weighing  100  lb.  per 
cu.ft.  Specific  gravity  is  2.64.  A  mechanical  analysis 
shows  8  per  cent  retained  on  the  I -in.  sieve,  and  62 
per  cent  passing  the  28  sieve.  The  angle  of  natural 
repose  was  40  deg.  The  angle  of  internal  friction 
was  34  deg.,  found  by  actual  experiment. 

The  angle  of  friction  between  the  sand  and  the  dry 
wood  of  the  wall  was  26  deg.     The  angle  of  friction 


FIG.   3.     FRONT  VIEW  OF  BIN  AND  WEIGHLVG  SCATHE 

between  the  sand  and  the  wet  woiid  of  the  wall  was  31 
deg.  When  the  bin  Vas  emptied,  it  was  noticed  that 
the  wood  was  wet,  and  the  angle  of  action  of  the  result- 
ant ('//)  should  be  31  deg.  Readings  were  taken  for 
every  3-in.  increase  of  fill,  the  material  being  shoveled 
in  horizontal  layers.  A  few  of  the  readings  are  given 
below.  The  tabulated  quantities  are  defined  as  follows: 
/(  =  height  of  fill,  feet; 

P  =   \/H'  4"  V,  total  pressure  per  foot  width; 
H  =  horizontal  component  per  foot  width,  pounds; 
V  =  vertical  component  per  foot  width,  pounds; 
0'  ^  angle  of  inclination  of  the  resultant  from  the 
normal  to  the  back  of  the  wall ;   tan  <p'  = 
V/H; 
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X  =  height  of  point  of  application  above  the  base 
ofthewall  =  ^/;^P,X6ft.; 

x/h  =  ratio  of  height  of  the  point  of  application  of 
the  resultant  to  total  height  of  fill ; 

7/,  =  theoretical  horizontal  component  from  formula 
H  =  h  16-A'tan'(45'  —  l<?)  ; 

If  =  weight  per  cu.ft. ; 

<P,  =  angle  of  natural  slope  (40  deg.,  a.'^  determined 

for  this  material)  ; 
H,  =  same  as  H,  where 

<t>,  =  angle  of  interna',  friction    (34  deg.,  a.s  deter- 
mined for  this  material). 
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The  curves  reproduced  in  Fig.  2  herewith  show  the 
relations  between  H,  H„  and  H.  The  readings  consti- 
tute an  average  between  three  sets  obtained  under  the 
same  conditions.  The  readings  checked  very  closely, 
especially  for  fills  over  3  feet. 

Conclusions — For  this  case,  horizontal  fill  and  ver- 
tical wall,  the  curves  show  that  the  formula  may 
safely  be  used,  if  <•  is  taken  as  the  angle  of  internal 
friction.  For  this  special  case,  Coulomb's  and  Rankine's 
theories  give  the  same  formula,  but  both  used  the  angle 
of  natural  slope.  Further  experiments  showed  that  the 
maximum  pressure  occurs  just  after  filling,  and  slowly 
decreases  as  the  fill  settles.  The  above  readings  are 
the  maximum  values,   obtained  just   after  filling. 


Water  Treatment  Plants  in  Iowa 

Out  of  475  municipal  water  plants  in  Iowa  less 
than  three  dozen  attempt  to  purify  the  water.  At 
twenty  plants  filters  or  coagulation  and  sedimentation 
basins  exist.  There  is  one  iron-removal  plant  and  a 
dozen  chlorination  installations  for  water  from  wells 
or  infiltration  galleries.  .Jack  J.  Hinman,  Jr.,  bacteri- 
ologist and  chemist  of  the  Iowa  State  Board  of  Health, 
in  a  paper  before  the  Iowa  Engineering  Society,  stated 
that  samples  examined  by  the  State  laboratory  indi- 
cate that  nearly  every  plant  has  given  at  least  one 
unsatisfactory  result  during  the  period   1914  to   1920. 


BACTERIAL  KKSl  I.TS  FROM  IOWA  PURIFIC.\TION  PLANTS.  1914-1920 

NumlxT  Number  Number  Numbi-r 

CitJ-                         .•::uiipli-r'  Bad  City  Samples  Bad 

BurlinKton                      549  23  Fort  Mudi-un.  13  5 

Cedar  Ka,.i.l-                   13  5  Iowa  Ct.v  2.364  5 

Centcrvillr                          57  7  Keokuk  101  17 

Choriton                              12  4  Lc.mx  8  4 

Council  BlulT.                    6  1  ()»kulo<,>:i  5  0 

Crc^ton 3U  5  Otlumwa 8  I 

Davenport        .28  4  .'<tormlake 16  6 

Fairfield 12  2 


It  is  his  opinion  that  unless  effluents  are  watched  daily 
so  as  to  provide  some  way  of  quickly  spotting  inade- 
quate treatment,  unsatisfactory  water  may  be  supplied 
for  long  periods.  Daily  analyses  are  made  at  Des 
Moines,  Cedar  Rapids,  Council  Bluffs,  Davenport,  Iowa 
City  and  Oscaloosa.  Frequent  analyses  are  made  of 
the  supplies  at  Burlington  and  Keokuk. 

The  accompanying  table  gives  the  details  of  bacterial 
sampling  in  fifteen  of  the  cities  where  investigations 
were  made. 


Tests  on  Built-Up  Timbers 

PROGRESS  reports  are  now  available  of  the  strength 
tests  of  built-up  southern  yellow  pine  timbers  made 
at  the  Forest  Products  Laboratory,  Madison,  Wis.  In 
tests  on  11  built-up  beams  it  has  been  found  that  there 
is  no  marked  difference  between  built-up  beams  of 
"dense"  material  practically  free  from  defects  and  solid 
beams  of  "dense"  material  with  defects  limited  as  in 
the  select  structural  grade  of  the  Southern  Pine  Asso- 
ciation. Advantages  of  built-up  beams  consist  in  the 
utilization  of  smaller  stock,  quick  and  easy  seasoning, 
availability  and  the  possibility  of  avoiding  bad  checks, 
shakes  and  other  defects.  The  tests  were  made  at  the 
Forest  Products  Laboratory  in  co-operation  with  the 
Xational  Lumber  Manufacturers'  Association  by  G.  E. 
Heck,  engineer  in  forest  products. 

Each  built-up  beam  consisted  of  five  2  x  12-in.  planks  16 
ft.  long  bolted  together.  The  planks  composing  a  beam 
were  matched  by  comparing  ends,  material  of  practically 
the  same  quality  being  used  in  each  beam,  and  were  surfaced 
on  both  sides  in  order  to  have  the  resulting  beams  of  uni- 
form dimensions  and  all  planks  fitting  closely  together. 
.A.fter  the  built-up  beams  had  been  tested,  small  clear  test 
specimens  called  "minors"  were  sawed  from  each  plank  in 
the  beam  near  the  point  of  failure  and  tested  according 
to  the  laboratory's  standard  method  for  testing  small  clear 
specimens.  The  nominal  sectional  dimensions  were  1.6  x 
2  in. 

The  ratio  of  the  modulus  of  rupture  or  maximum  fiber 
stress  of  the  built-up  beams  to  that  of  the  small  test  speci- 
mens was  72  per  cent,  while  the  same  ratio  for  the  solid 
beam  was  66.3  per  cent,  based  on  average  values.  The 
ratio  of  the  modulus  of  rupture  of  the  built-up  to  the  solid 
beams  was  107  per  cent. 

The  modulus  of  elasticity  of  the  built-up  beams  was  16.2 
per  cent  higher  than  the  average  of  the  small  test  specimens, 
while  for  the  solid  beams  this  value  was  17.8  per  cent 
higher. 

As  a  "ule  the  stiffest  plank  in  a  built-up  beam  takes 
the  largest  share  of  the  load  and  the  planks  of  lesser  stiff- 
ness receive  proportionately  smaller  shares.  The  stiffness, 
or  modulus  of  elasticity  of  the  planks  in  a  built-up  beam 
may  vary  under  extreme  conditions  more  than  100  per  cent 
of  the  lowest  value. 

The  large  number  of  tests  made  at  the  laboratory  on  small 
clear  specimens  has  shown  that  a  piece  of  high  modulus 
of  elasticity  normally  deflects  farther  at  the  elastic  limit 
and  at  maximum  load  than  a  less  stiff  piece.  This  being 
true,  it  is  apparent  that  the  built-up  beam  is  most  likely 
.  to  fail  in  a  plank  of  low  modulus  of  elasticity  rather  than 
in  the  stiffer  plank  even  though  the  latter  carries  a  larger 
share  of  the  load.  This,  however,  is  not  true  of  defective 
material,  for  the  first  failure  will  usually  occur  in  the  most 
defective  timber.  The  strength  of  the  built-up  beam  de- 
pends upon  the  deflection  the  defective  piece  takes  at  failure. 

The  Forest  Products  Laboratory  has  made  no  tests  with 
defective  built-up  beams  to  ascertain  if  the  defects  in  the 
component  planks  can  be  staggered  in  the  beam  and  the 
latter  so  fastened  together  that  results  will  be  comparable 
to  results  on  solid  beams  containing  the  same  number  and 
size  defects  similarly  located.  Neither  have  any  tests  been 
made  to  determine  if  laminations  will  act  independently  as 
individual  beams,  each  breaking  at  its  particular  defect, 
the  net  results  being  practically  equivalent  to  having  all 
the  defects  at  the  same  point  in  a  solid  beam. 

Short  Courses  in  City  Planning  in  California 

Friday  and  Saturday  evening  lectures  on  city  plan- 
ning, to  extend  through  six  weeks,  were  begun  at 
Sacramento  in  May,  under  the  auspices  of  the  Uni- 
versity of  California  Extension  Division  and  the  Cali- 
fornia Real  Estate  Association.  Other  short  courses 
in  city  planning  were  proposed  for  San  Francisco  and 
Oakland  and  have  already  been  given  in  Los  Angeles. 
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Fence  of  Wire  Cloth  Retains 
Hydraulic  Fill 

steel  Pile  Cofferdam,  900  x  750  Ft.,  Built  Witiiin 

1,000  X  918-Ft.  Bulkhead  for  Milwaukee 

Sewage  Works 

By  R.  R.  Lundahl 

Division  Kngineer,  Milwaukee  Sewerage  Commission, 
Milwaukee.  Wis. 

A  FENCE  of  2-in.  and  l-in.  wire  cloth  held  to  shape 
successfully  a  long  narrow  fill  recently  made  by  a 
hydraulic  dredge  in  connection  with  the  construction  of 
the  new  sewage  works  at  Milwaukee,  Wis.  Whereas  a 
board  fence  was  repeatedly  undermined  and  torn  out, 
the  wire  fence  let  the  water  through  and  still  retained 
the  solids  because  of  the  porous  mat  of  light  material 
formed  against  the  close  mesh. 

As  indicated  by  Fig.  1,  a  reclaimed  area  about  1,000  x 
918  ft.  off  the  east  shore  of  Jones  Island,  is  the  site  of 
the  new  sewage  works.    The  contract  provided  for  build- 


PLAN    OF   BULKHEAD    AND    COFFERDAM.    MIL- 
\\AUKEE  SEWAGE  WORKS 

ng  approximately  1,800  lin.  ft.  of  pile  bulkhead  filled 
nth  stone;  for  driving  2,400  lin.  ft.  of  steel  sheetpile 
offerdam,  and  tie  piles  to  support  the  same,  including 
atter  piles;  for  placing  all  tie  rods  and  cables;  for 
xcavating  within  the  cofferdam  to  an  elevation  of  12; 
nd  for  placing  the  excavated  material  between  the 
ile  bulkhead  and  the  steel  sheet  piling. 
A    hydraulic     dredge,    having     a     24-in.     discharge 


K    /J'    -4<--  .a?'-  •>J^5; 


along  the  entire  east  side.  The  theory  was  that  this 
fence  would  impound  the  water  and  allow  the  solid  par- 
ticles to  settle  out,  the  water  flowing  over  the  top  of 
the  fence.  This  proved  to  be  a  costly  failure;  instead  of 
spilling  over  the  fence  the  w^ater  worked  its  way  under- 
neath, and  in  a  very  short  time  the  fence,  bracing  and 
all,  was  washed  out.  The  fence  was  rebuilt  several 
times,  with  different  bracing,  but  always  with  the  same 
results. 

In  place  of  using  boards  it  was  suggested  that  the 
fence  be  built  of  heavy  wire  cloth.  The  contractors 
regarded  this  plan  skeptically,  but  after  pereuasion 
finally  agreed  to  try  it.  The  fence  boards  were  removed 
and  24-in.  wire  cloth  of  S-in.  and  I-in.  mesh  (galvan- 
ized) was  substituted. 

The  theory  of  this  construction  was  that  there 
was  enough  light  material,  such  as  grass,  cinders,  sticks 
and  bark,  which  would  not  pass  through  the  cloth,  to 


»*r>iaH*t^$<e«>^  j'-*Wi,4»«s!<» , 


FIG.   3.     VIEW'  OF  BARRIER  MAT  ON  WIRE  FENCING 


form  a  barrier  for  the  heavier  materials  but  still  allow 
the  water  to  pass  through. 

The  fence  worked  exactly  as  had  been  expected.  The 
water  always  carried  enough  lighter  materials  to  form 
a  barrier  mat  on  the  fence,  in  fact  there  was  enough  to 
keep  the  "scum"  on  the  fence  about  6  in.  above  the  solid 
materials.  The  water  passed  through  the  scum  and  the 
wire  cloth  very  nicely,  whereas  the  heavier  materials 
were  settled  out  on  the  fill  as  desired.  Scarcely  any  of 
the  coarser  sand  or  dirt  passed  through  the  fence,  in 
fact  only  the  very  finest  particles  of  sand  escaped. 
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FIG.   2.      SECTION  OF  HYDRAULIC  FILL  BETWEEN  BULKHEAD  AND  COFFERDAM 


xcavated  the  material.  Necessarily  a  very  large  amount 
f  water  was  discharged  with  the  solid  materials,  and 
his  water  washed  the  fill  so  that  it  could  not  be 
etained  above  the  top  of  the  pile  bulkhead,  and  from 
here  it  took  a  slope  down  to  the  top  of  the  sheet  steel 
iling  and  spilled  over  into  the  cofferdam. 
A  solid  board  fence,  heavily  braced  was  first  built 
0  ft.  back  from  the  steel  sheeting  and  parallel  to  it. 


No  only  did  the  wire  cloth  fence  form  an  excellent 
barrier  for  the  floating  materials,  but  it  also  formed  a 
drain  for  the  fill  next  to  the  fence  so  that  very  little 
pressure  was  exerted  upon  the  fence.  In  some  cases  the 
wire  cloth  spanned  as  much  as  15  ft.  Credit  should  be 
given  for  the  construction  of  the  fence  to  Carl  Nelson, 
field  engineer  for  the  Great  Lakes  Dredge  &  Dock  Co., 
the  contractors  for  the  work. 
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Population  Density  as  a  Basis  for  Housing  Regulations 

Intensive  Rochester  Study  Indicates  That  Improved  Transit,  Industrial  Decentralization,  Zoning  and 
Other  Current  Changes  Render  Dense  Tenement  Populations  Unnecessary  in  Most  Cities 

By  Frank  B.  Cartwright 

Vsslstant  Kngineer.  Bureau  of  Municipal  Rpsearrh. 
Rochester.  X.    Y. 


IT  IS  THE  OBJECT  of  this  discussion  to  demonstrate 
that  the  tenement,  in  its  present  form  as  an  urban 
institution,  is  no  longer  justifiable  from  any  point  of 
view,  and  that  the  housing  laws  and  building  codes 
which  regulate  tenement  construction  are  without  log- 
ical bases  for  their  requirements  and  limitations.  The 
observations  which  led  to  these  conclusions  were  made 
in  the  cour.se  of  a  study  of  the  Rochester  building  code, 
and  of  zoning  procedure,  land  and  improvement  assess- 
ment and  transportation  facilities  in  that  city.  It  is 
believed  that  an  analysis  of  the  housing  conditions  in 
any  large  city  may  be  made  in  the  manner  described 
and  that  such  an  analysis  will  show  almost  invariably 
that  the  density  of  popiilation  allowed  by  the  building 


code  is  unjustifiable  from  the  point  of  view  either  of 
the  public,  the  tenement  owner,  or  the  tenement  dweller. 
It  is  a  question  whether  the  dense  concentrations  of 
human  beings  and  their  works,  now  characteristic  of 
our  cities,  will  not  entirely  disappear  within  a  com- 
paratively short  period  under  the  influence  of  recently 
developed  transportation  facilities.  It  certainly  is  true 
that  many  of  the  generalities  which  apply  to  the  previ- 
ous development  of  cities  must  be  cast  aside  in  predict- 
ing future  development,  because  the  reasons  which 
underlie  these  general  rules  have  altered  or  disappeared. 
The  city  stands  for  co-operation,  which  involves  also 
association  of  human  beings.  Therefore,  up  until  re- 
cently, the  city  was  of  necessity  a  close-packed  hive  of 
humanity.  The  telephone  and  an  increase  of  several 
hundred  per  cent  in  the  efliiciency  of  transportation 
have  removed  in  part  the  necessity  for  concentrating 
large  numbers  of  people  upon  small  areas  of  land.  The 
results  of  these  changed  conditions  are  just  beginning 
to  be  important,  and  one  of  the  first  to  be  expected  is 


the  elimination  of  the  tenement  as  it  now  exists.  Its 
only  reason  in  the  past  has  been  the  need  of  working 
men  and  women  to  be  within  a  short  distance  of  the 
highly  centralized  industrial  and  commercial  districts 
in  which  they  were  employed.  The  area  within  walk- 
ing distance  of  these  districts  or  within  the  radius  of 
cheap  and  quick  street  transit  was  much  restricted  by 
lack  of  the  rapid  transit  facilities,  the  comprehensive 
street-railway  systems  and  automobile  transport  which 
we  now  have.  The  number  of  people  who  were  called 
upon  to  reside  in  close  proximity  to  these  central  areas 
was  unlimited  by  any  restrictions  on  the  height  or  area 
of  the  business  structures  which  were  built  to  house 
their  labors  or  by  any  distinctions  as  to  the  type  of 
enterprise  which  could  be  carried  on  within  those  areas, 
limitations  of  both  of  which  are  characteristic  of  the 
building  codes  and  zoning  ordinances  now  in  force. 

The  need  to  be  near  the  place  of  employment  was 
capitalized  by  land  owners  and  disproportionate  land 
values  were  created,  based  on  the  very  dense  type  of 
development  necessary  because  of  the  concentration  of 
the  working  population.  The  high  value  of  land  in 
turn  required  that  evei-y  possible  inch  of  surface  be 
developed  to  as  great  a  height  of  structure  as  was 
practicable  in  order  that  the  builders'  investment  might 
pay  dividends,  and  the  watchful  land  owner  followed, 
or  in  some  cases  anticipated,  each  new  possibility  of 
development  with  a  further  increment  in  the  valuation 
of  land.  The  limit  of  this  progression,  both  figuratively 
and  actually,  was  the  sky,  before  building  regulation 
stepped  in,  and  the  result  was  the  congestion  of  popu- 
lation and  low  standards  of  housing  which  we  find  in 
the  older  tenement  districts  of  American  cities. 

With  the  coming  of  better,  quicker  and  cheaper  trans- 
portation facilities,  the  need  for  such  concentration  in 
great  part  disappears.  An  increasing  proportion  of 
the  population  possesses  sufiicient  income  to  allow  of 
occupying  private  homes  in  the  outer  areas  of  land 
which,  by  reason  of  their  greater  extent  in  comparison 
to  the  demand,  are  cheaper,  and  to  afford  the  time 
and  expense  involved  in  the  longer  journey  to  and  from 
work.  This  effect  of  rapid  transit,  slow  at  first,  is 
accelerating  rapidly,  and  lately  is  much  increased  by 
the  tendency  toward  decentralization  of  industry  and 
by  certain  other  causes  to  be  discussed  a  little  later. 

Present  Methods  of  Regulation — The  need  for  tene- 
ments, at  least  partially,  has  ceased,  but  their 
construction  continues  under  control  of  building  regu- 
lations, usually  known  as  "tenement  house  laws." 
Practically  all  of  these  laws  now  in  force  are  fashioned 
along  the  same  lines,  being  adaptations  of  the  tenement 
house  law  evolved  for  the  purposes  of  New  York  City. 
Each  sets  a  limit  to  the  height  of  tenement  structures 
and  the  percentage  of  lot  area  which  they  may  cover 
under  different  sets  of  conditions;  prescribes  to  a 
certain  extent  the  size  and  arrangement  of  courts  and 
yards  provided  for  entry  of  light  and  air;  and  regu- 
lates the  size  and  arrangement  of  rooms  and  windows. 
Variations  between  laws  occur  rather  in  the  terms  of 
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such  restrictions  than  in  the  method.  Each  repre- 
sents a  compromise  between  the  recognized  disadvan- 
tages of  tenement  house  life  and  the  influence  of  those 
who  would  have  tenement  building  unregulated;  in 
other  words,  a  balance  between  the  interests  of  the 
tenant  and  the  builder. 

Through  such  laws  an  attempt  is  made  to  assure  the 
tenement  dweller  of  certain  desirable  privileges  by  the 
withdrawal  of  which  his  landlord  wou'.d  profit.  The 
degree  to  which  his  general  welfare  is  protected  has 
depended  in  the  case  of  each  tenement  house  law  on 
the  adverse  influence  of  the  tenement  house  builders 
as  a  class,  on  the  extent  to  which  tenements  were  re- 
garded as  a  necessity,  and  on  the  extent  to  which  the 
courts  have  been  disposed  to  regard  such  regulation  as 
coming  under  the  police  power. 

Determination  of  Necessary  Population  Densitij — To 
arrive    at    the    facts    which    would    govern    population 


and  withdrawing  them  in  another.  Some  form  of  rapid 
transit,  with  a  consequent  unbalancing  of  the  city's 
growth,  usually  enters  in  before  the  maximum  limit 
of  the  outer  belt  is  reached.  Speaking  in  general, 
however,   conditions  will   be  about   as   described. 

A  portion  of  the  population  must,  by  reason  of 
poverty,  or  will,  by  preference,  live  close  to  the  center 
ai-ea;  or  within  the  outer  boundary  of  the  B  area.  The 
rest  of  the  people  in  the  city,  able  to  spare  the  time 
or  the  money,  will  live  outside  the  B  area  and  mostly 
in  one-  or  two-family  dwellings,  both  of  which  avoid 
most  of  the  abuses  connected  with  tenement  houses. 
It  appears,  then,  that  the  extent  of  tenement  housing 
necessary  depends  solely  on  the  necessary  population 
density  in  the  B  area.  The  excuse,  if  any,  for  multi- 
family  dwellings,  or  rather  for  more  such,  if  they  are 
built,  will  be  that  the  area  within  the  one-mile  circle 
will   not  otherwise  accommodate  tho^e   who   must  live 


FIGS.    2   AA*D   3.      TENE.MEMS    SHoWiN    AT   THE    LEFT    ( L' )    AKE  DIKECTLY  ACROSS  THE  CORNER  FROM  THOSE 

AT  THE  RIGHT   (3) 

The    familit.s    housed    in    the    tenements,    if    pvpniy    distributed,  would  give  a  development  on   the  land  .<!hown 

in    (3)    more  in  ac<oidance  with  site  value. 


density  in  the  absence  of  the  special  influences  men- 
tioned above  it  is  necessary  to  consider  the  territorial 
relations  which  characterize  the  usual  American  city. 

Lacking  the  influence  of  special  topographical  fea- 
tures, a  city  will  be  roughly  circular  in  shape  and  made 
up  of  three  concentric  areas.  There  will  be  a  central 
section,  A,  for  business  and  industry;  a  belt,  B,  of 
surrounding  heavy  residential  areas,  the  outer  radius 
equal  roughly  to  the  distance  that  people  will  walk  to 
and  from  work;  and  a  still  larger  belt,  C,  of  territory 
which  can  be  reached  in  a  reasonable  time  by  surface 
cars.  The  two  outside  areas  will  usually  be  cut  by 
several  radial  thoroughfares  along  which  are  business 
buildings  in  the  heavy  residential  belt,  and  business  and 
tenement  buildings  in  the  outer  belt.  Speaking  in 
general,  the  population  of  the  city  lives  In  the  B  and 
C  areas,  and  works,  shops  and  amuses  itself  in  the 
A  area.  The  boundaries  of  such  districts  are  often 
vague;  business  or  industrial  foci  will  exist  in  the  outer 
areas;  and  isolated  i-esidence  districts  in  the  central 
area,  but  if  ba'ancel  against  the  mass  of  the  city  these 
exceptions  will  be  found  to  be  unimportant  in  extent. 

It  has  been  found  that  one  mile  is  about  the  maxi- 
mum average  distance  which  people  w^ill  walk  to  and 
from  W'Ork,  and  five  or  six  miles  about  the  limit  for 
ordinary  street  railway  transportation.  The  outer 
radius  of  the  B  area  will  therefore  be  about  one  mile 
and  that  of  the  C  belt  not  over  five  or  six  miles  from 
the  center  of  the  A  area.  Local  conditions  may  and  do 
distort  these  boundaries,  extending  them  in  one  place 


there.  The  density  of  the  population  in  the  crowded  B 
area;  the  height  of  the  tenements  there;  the  narrowness 
and  dampness  of  their  courts;  the  lack  of  play  area  for 
children,  and  of  privacy  for  elders;  all  the  abuses  which 
go  with  tenement  life  and  to  which  building  codes  and 
housing  laws  attempt  to  set  limits,  logically  .should 
depend  on  the  extent  of  the  area  and  the  population 
which  must  be  sheltered.  It  appears,  furthermore,  that 
legislation  concerning  the  height,  area,  and  structural 
arrangements  of  tenements,  being  in  effect  a  com- 
promise between  the  apparently  conflicting  interests  of 
different  classes,  does  not  go  to  the  root  of  the  mat- 
ter. The  solution  of  the  problem  is  arithmetical.  A 
division  must  be  performed:  —  population  -^  acreage 
=  population  den.sity.  With  the  quotient  in  mind, 
each  tenement  must  be  limited  to  accommodate  as  many 
people  as  the  acreage  of  its  lot  will  warrant  and  reason- 
able and  compatible  restrictions  as  to  height,  area,  and 
structural  arrangement  must  be  provided.  Only  thus 
will  housing  regulations  be  evolved  which  afford  a 
maximum  of  public  protection  in  the  face  of  the  prac- 
tical  demands  of  the  situation. 

Having  reached  this  conclusion,  it  remains  to  deter- 
mine for  the  individual  city  the  dividend  and  divisor, 
the  prospective  tenement  population,  and  the  acreage 
available  for  its  accommodation.  It  is  diflTicult  to  make 
close  estimates  of  these  matters,  for  there  arc  many 
factors  which  may  influence  the  flow  of  population,  not 
all  of  which  can  be  foreseen.  The  problem  is  much 
simplified   in  cities  which  have  adopted   zoning  ordi- 
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nances  aYid  in  which,  as  a  consequence,  the  boundaries 
of  the  respective  areas  are  well  defined.  It  is  possible, 
however,  in  any  case  to  make  such  estimates  with  suffi- 
cient accuracy  to  permit  of  regulating  tenement  building 
so  that  the  cupidity  of  landlords  alone  will  not  deter- 
mine the  type  of  the  city's  housing  accommodations. 
It  does  not  appear  that  the  preparation  of  such  an 
estimate  or  its  support  in  the  courts  is  more  difficult 
than  many  of  the  investigations  which  have  been  neces- 
sary to  the  preparation  of  zoning  plans. 

To  make  this  discussion  apply  more  generally  the 
following  demonstration,  which  is  based  on  conditions 
in  Rochester,  N.  Y.,  is  made  without  reference  to  the 
zoning  ordinances  in  force  there,  though  the  effect  of 
these  is  to  define  a  much  larger  tenement  area  than  the 
size  of  the  city  would  seem  to  justify. 

Area  of  "B"  Districts — Rochester's  present  business 
and  commercial  development  is  mostly  comprehended  in 
an  area  IJ  miles  long  and  i  mile  wide,  symmetrically 
located  with  respect  to  the  Genesee  River  and  Hain 
St.  There  are  a  number  of  growing  industrial  centers 
and  many  scattered  plants  outside  this  area.  There  also 
are  many  dwellings,  both  tenement  and  otherwise, 
within  the  central  area  as  defined  on  the  accompanying 
map.  All  these  appear  for  the  prosecution  in  the  case 
against  the  tenement,  since  they  tend  to  reduce  the 
number  of  people  who  must  be  housed  within  walking 
distance  of  the  central  area,  and  to  make  it  easier  for 
workmen,  without  crowding,  to  be  near  their  work. 

In  the  case  of  Rochester  the  one-mile  limit  for  the 
outer  radius  of  the  B  area  results  in  a  belt  i  mile 
wide  on  both  sides  of  the  central  area,  and  J  mile  wide 
on  both  ends.  As  noted  heretofore  the  B  belt  is  cut  by 
a  number  of  thoroughfares  only  partly  usable  for  resi- 
dential purposes,  and  there  is  also  a  considerable  area  at 
each  end  of  the  business  district  which  is  not  inhabit- 
able on  account  of  the  river  and  industrial  developments. 
After  making  allowance  for  these  lost  areas  there  still 
remain  the  two  side  belts,  which  are  1 !-  miles  long  and 
^  mile  wide,  a  total  area  of  about  1,200  acres.  It  is 
not  meant  that  this  area  is  that  required  to  house  the 
entire  working  population,  but  that  the  areas  described 
are  the  only  ones  within  which  the  erection  of  multi- 
family  dwellings  might  be  justifiable  through  the  need 
of  people  to  be  near  their  work.  Other  commercial 
and  industrial  foci  in  the  city  are  small  enough  or 
scattered  enough  to  permit  of  housing  their  tributary 
population  in  normal  fashion. 

Maximum  Population  Density 

Population  i7i  "B"  Districts — The  following  observa- 
tions, taken  together  with  Rochester's  population  of 
approximately  300,000,  are  helpful  in  determining  the 
population  which  the  1,200  acres  may  reasonably  be 
required  to  accommodate. 

1.  With  the  possible  exception  of  New  York,  from 
50  to  90  per  cent  of  our  larger  urban  populations  live 
in  single-  or  two-family  dwellings.  Data  gathered  in 
the  course  of  a  censu.s  of  refuse  collection  stops,  made 
in  Rochester  in  1917,  indicate  that  eight  out  of  ten 
Rochesterians  are  thus  accommodated. 

2.  At  about  the  million  mark  in  the  history  of  a 
city  ordinary  street-railway  transportation  becomes 
inadequate  and  rapid  transit  facilities  of  some  kind 
begin  to  spread  the  population  more  widely  and  to 
break  up  the  normal  balance  between  population  in  B 
and  C  areas.    Because  of  conditions  in  Rochester,  unu- 


sually favorable  to  rapid  transit  development,  it  is 
thought  that  this  influence  will  be  felt  before  even  the 
500,000  mark  is  reached,  but  here,  as  elsewhere  in  this 
discussion,  it  is  intended  to  make  every  necessary 
assumption  well  on  the  safe  side. 

3.  Business  and  pleasure  traffic  increases  about  as 
the  square  of  the  population.  For  a  Rochester  of 
500,000  people  street  traffic  would  therefore  be  nearly 
three  times  as  great  as  at  present.  It  is  inconceivable 
that  such  an  increase  could  take  place  without  a  con- 
siderable expansion  in  the  central  area  and  correspond- 
ing growth  of  the  B  areas.  In  fact,  traffic  difficulties 
already  have  resulted  in  the  initiation  of  a  parallel  to 
the  main  business  street,  which  will  widen  consider- 
ably the  A  and  B  areas  as  they  stand  at  present. 

Decentralization  of  Manufacturing  Plants 

4.  There  is  a  steady  and  increasing  movement,  both 
in  Rochester  and  elsewhere,  to  decentralize  manufactur- 
ing and  to  build  up  industrial  centers  about  the  present 
outskirts  of  the  city.  Each  move  of  this  kind  tends  to 
spread  the  population  more  evenly  and  to  reduce  the 
strain  upon  the  housing  accommodations  in  the  B  areas. 

5.  The  average  population  density  of  the  ten  largest 
cities  in  the  United  States  is  less  than  20  persons  per 
gross  acre.  Rochester,  in  spite  of  its  comparatively 
large  park  and  water  areas,  has  better  than  18  persons 
per  gross  acre.  It  therefore  is  not  to  be  expected  that 
an  increase  in  the  population  will  mean  a  much  greater 
population  density  or  more  inhabitants  proportionately 
for  the  B  areas. 

In  view  of  the  foregoing  considerations  and  making 
every  possible  allowance  for  the  effects  of  contrary 
influences,  there  seems  no  reason  to  expect  that  Roches- 
ter's tenement  belts  will  be  called  upon  at  any  time  to 
house  more  than  30  per  cent  of  the  population  or  that 
the  city's  total  population  will  exceed  the  half  million 
mark  without  either  a  corresponding  increase  in  the 
areas  devoted  to  tenement  dwellings,  a  lightening  of 
their  load  through  rapid  transit  facilities,  or  both  of 
these  influences  working  together.  This  means  that  the 
1,200  acres  referred  to  have  in  prospect  at  most  a  demand 
for  housing  accommodations  for  about  150,000  persons. 
The  average  proportion  of  this  area  devoted  to  streets 
and  other  public  uses  is  slightly  more  than  25  per  cent, 
leaving  at  most  900  acres  net  for  housing  purposes. 
The  average  population  density  necessary  over  this  area 
therefore  will  never  rise  to  more  than  166  persons  per 
acre. 

Possibilities  of  Present  BuHding  Code — As  now  writ- 
ten the  Rochester  Building  Code  admits  of  tenement 
buildings  covering  70  per  cent  of  an  inner  lot,  and 
90  per  cent  of  a  corner  lot.  They  may  be  built  to  a 
height  not  to  exceed  11  times  the  width  of  the  wide.it 
street  on  which  they  face.  The  court  and  yard  regula- 
tions are  such  as  to  be  compatible  with  the  area  provi- 
sions; i.e.,  they  do  not  require  a  greater  area  than 
10  per  cent  or  30  per  cent  of  the  lots. 

The  average  width  of  streets  in  the  B  areas  is  60 
ft.  This  means  that  tenements  ordinarily  may  be  built 
75  ft.,  or  not  more  than  seven  stories,  in  height. 

On  account  of  a  requirement  that  tenements  over  four 
stories  in  height  be  of  "fireproof"  construction,  present 
practice  does  not  realize  the  full  possibilities  of  the 
code.  Following  is  a  tabulation  of  the  pertinent  facts 
concerning  a  typical  group  of  such  buildings  erected 
within    the   last    few    years.      The    cases    include    two 
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corner-lot  developments,   one   very   deep   lot   and  three 
ordinary  inner  lot  developments. 

POPULATION     DENSITY     IN    TYPICAL    TENEMENT    BUILDINGS 
ROCHESTER.  N.  V. 

naof  So. Ft.  nf 

Population 

per  Acre 

L552 

685 

878 


No.  of      Capacity, 
Apartments    Persons 


Area  of 

Lot. 
Sq.Ft. 

3,175 
23,902 

4,8bO 
17,000 

6.000 

8,380 


Sq,Kt.  of 
Lota  per 
Family 
132  4 
299  0 
231  3 
532  0 
187  6 
175  0 


384 


Totals  and 
Averages 


237  1.112  63,317  267  0  764 

It  should  be  noted  that  not  one  of  the  tenements 
included  in  the  tabulation  is  over  four  stories  in  height. 
This  means  that  in  no  case  was  the  land  developed  to 
more  than  four-sevenths  of  the  density  which  the  code 
allows.  In  spite  of  this,  the  average  population  for 
which  accommodations  are  provided  is  764  persons  per 
acre,  or  over  15  times  the  density  of  50  people  per  acre 
usual  in  the  outer  portions  of  the  C  area.  If  all  the  900 
acres  of  the  B  areas  were  to  be  developed  at  this  rate, 
their  housing  capacity  would  be  680,000  persons.  If 
the  full  average  development  for  which  the  code  pro- 
vides were  to  take  place  over  this  area  of  900  acres, 
1,200,000  people  could  be  housed. 

Tenements  Not  a  Community  Asset 

Economics  of  the  Situution — That  tenehients  as  an 
institution  are  not  an  asset  for  the  community  is  gen- 
erally conceded.  It  appears  from  the  data  given  that 
in  Rochester,  at  least,  they  are  not  justified  by  the 
demands  of  the  situation.  It  furthermore  is  true,  and 
can  readily  be  proven,  that  the  present  possibilities  of 
extreme  development  of  land  are  not  even  to  the  inter- 
ests of  the  property  owners  in  the  tenement  districts. 

At  the  present  time  the  land  within  these  areas  is 
comparatively  undeveloped.  There  are,  as  noted,  occa- 
sional lots  rather  fully  developed,  but  for  each  of  these 
there  are  at  present  a  hundred  lots  occupied  by  one-  or 
two-family  dwellings  of  the  older  types.  The  land  thus 
occupied,  by  reason  of  its  location,  and  the  present  pos- 
sibilities of  extreme  development,  has  a  valuation  much 
out  of  proportion  to  its  present  use,  and  the  owners 
must  be  considered  as  holding  it  as  a  speculation  more 
than  as  a  year-to-year  dividend-paying  investment.  If 
these  speculative  holdings  are  eventually  to  pay  even 
a  fair  rate  of  interest  on  the  money  invested,  there  must 
at  some  time  be  a  fuller  development  of  the  various 
properties.  But  as  the  building  code  now  reads  there 
is  no  prospect  that  more  than  10  per  cent  of  the  land 
ro  situated  will  be  developed  to  a  greater  extent  than 
at  present. 

Suppose  for  a  minute  that  the  total  population  of  the 
B  areas  does  ultimately  rise  to  something  like  150,000 
persons,  as  the  foregoing  discussion  indicates  is  pos- 
sible. Even  then,  for  each  of  the  six  lots  mentioned 
above,  and  for  a  large  number  of  others  similarly  devel- 
oped, there  will  be  eight  times  as  great  an  area  for 
which  only  one  family  per  lot  can  be  found.  Disregard 
:he  questions  of  health,  morals  and  the  amenities  for 
tenement  dwellers.  Are  the  property  owners  themselves 
?oing  to  profit  under  the  present  system  of  regulations? 

If  each  of  the  present  holdings  was  to  be  improved 
19  the  five  lots  already  mentioned  are  improved,  the 
jopulation  of  the  B  areas  described  would  be  680,000. 
^re  any  of  the  hopeful  owners  of  real  estate  within 
he  tracts  devoted  to  heavy  residential  use  willing  to 
H&M  to  develop  their  land  until  Rochester's  tenement 


population  amounts  to  that  figure?  Some  of  them  must 
if  the  building  code  is  not  amended.  Nor  is  this  the 
worst  of  it,  for  neither  of  the  foregoing  suppositions 
takes  account  of  the  75  per  cent  greater  density  of 
development  possible  under  the  provisions  of  the  pres- 
ent building  code. 

In  Rochester,  as  matters  stand  at  present,  property 
owners  as  a  class  suffer  rather  than  profit  by  the 
privilege  of  building  large  tenement  houses.  They  can- 
not all  build  tenements;  or  they  could  not  fill  them  if 
they  did.  They  cannot  sell  or  use  their  property  for 
business  purposes.  The  use  regulations  will  not  allow 
of  it.  They  cannot  sell  or  use  their  property  for  new 
single  and  double  residences,  because  people  who  want 
or  can  afford  single  or  double  residences  will  not,  to 
any  extent,  build  or  occupy  them  in  tenement  districts. 
The  only  thing  the  majority  of  these  owners  can  do  is 
to  hold  on  and  hope  for  the  best.  Wliile  they  do  this 
they  pay  interest  and  taxes  on  an  exaggerated  and 
doubtful  value  which  their  land  has  because  of  the  pres- 
ent possibilities  of  extreme  development. 

Uniformity  of  Development  Basis  of  Proper  Tene- 
ment Regulations — The  keynote  of  tenement  regulations 
should  be  uniformity  of  development,  not  a  compromise 
as  to  the  amount  of  light,  air  and  space  people  need 
for  healthful  existence.  Regulations  affecting  the 
height  of  structures,  area  and  arrangement  of  courts, 
yards  and  shafts,  lighting  and  ventilation  of  rooms, 
etc.,  have  been  passed,  amended,  and  violated  ad 
infinitum  without  materially  abating  the  nuisances  of 
tenement  house  life  or  protecting  the  inmates  as  hoped. 
The  only  solution  which  can  be  satisfactory  and  per- 
manent, equitable  both  to  property  owners  and  to  the 
dwellers  in  tenement  districts,  is  to  assume  a  fair 
population  density,  based  on  investigations  such  as  have 
been  outlined  in  the  foregoing  discussion,  and  to  limit 
the  housing  accommodations  on  each  lot  on  the  basis 
of  the  part  which  the  lot  area  forms  of  an  acre. 

Supplementary  Restrictions 

Supplementary  Restrictions  Necessary — It  v.ill  be 
argued,  very  correctly,  that  the  above  restriction  alone 
does  not  guarantee  desirable  housing  developments. 
Supplementary  requirements  are  necessary,  but  they 
are  very  simple  and  easily  enforced,  since  the  logic  of 
the  situation  created  for  the  builder  precludes  any 
attempts  at  dark  rooms,  high  structures,  narrow  courts, 
small  rooms,  etc.  The  following  brief  list  includes  all 
that  are  believed  necessary  in  the  way  of  supplementary 
restrictions:  (1)  No  dwellings  over  three  stories  in 
height;  (2)  no  part  of  a  dwelling  to  be  at  any  point 
over  thirty  feet  in  width,  perpendicular  to  the  side 
walls;  (3)  no  part  of  a  dwelling  to  face  an  open  area 
on  the  same  lot,  less  in  width,  perpendicular  to  the 
face  of  the  building,  than  30  per  cent  of  the  height  of 
that  part;  (4)  no  inclosed  part  of  a  dwelling  to  be  closer 
than  forty  feet  to,  or  farther  than  one  hundred  and 
twenty-five  feet  from  the  center  line  of  a  street. 

Summary — Recent  developments  in  transportation 
have  removed  the  necessity  for  large  numbers  of  people 
to  live  within  relatively  small  areas.  In  consequence, 
the  building  of  large  tenement  structures,  involving 
high  population  densities  on  certain  lots  and  great  un- 
evenness  of  land  development,  is  an  anachronism  and 
should  be  prevented.  The  actual  demands  which  will  be 
made  on  central  housing  districts  may  be  predicted 
within  reasonable  limits  and  should  be  made  the  basis 
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for  a  uniform  density  of  housing  development  to  be 
secured  through  building  regulation.  Enforcement  of 
this  uniform  density,  which  in  Rochester  and  most 
other  large  cities  is  much  less  than  the  rate  of  develop- 
ment now  allowed,  will  react  to  the  benefit  not  only  of 
tenement  dwellers  and  of  the  community  at  large,  but 
also  to  that  of  real  estate  owners  in  tenement  districts, 
by  establishing  a  real  connection  between  the  market 
values  of  their  holdings  and  the  possibility  of  their 
utilization. 

California  Motor  Carriers  Do  Large 
Business — Companies  Combine 

AN  OUTSTANDING  feature  of  recent  development 
,  in  the  motor  bus  business  in  California  is  the 
consolidation  of  companies  made  in  the  interests  of 
more  efficient  operation.  A  typical  case  is  the  recent 
formation  of  an  association  in  Stockton  whereby  sixty 
cars,  formerly  operated  by  a  number  of   small  com- 


roads  and  more  business,  the  type  of  passenger  cars 
has  been  very  greatly  improved.  The  accompanying 
illustrations  show  a  typical  passenger  car  of  a  few 
years  ago  and  the  modern  semi-closed  bus  of  a  type 
being  used  in  many  parts  of  the  state  since  the  advent 
of  a  system  of  hard-surfaced  roads. 


Use  of  Poison  in  Maintenance  Work  on 

Drainage  Canals 

By  0.  C.  KuLicKA 

Drainage    Engineer.    Greenville,    Miss. 

THE  most  important  part  of  the  maintenance  work  on 
drainage  canals,  and  one  of  the  principal  items  of 
expense,  is  the  removal  of  woody  growth,  like  willows. 
Cutting  affords  only  temporary  relief,  as  the  stumps 
will  sprout  again  and  in  a  few  months  conditions  will 
be  as  bad  as  before  the  clearing,  if  not  worse.  To  pre- 
vent stumps  from  sprouting,  experiments  with  various 
chemicals  were  made  in  the  Riverside  and  Bogue  Phalia 


1920  ST.\TISTICS  FOR  COMP.\N'IES  OF  THE  MOTOR  CARRIERS  AS.SOCIATION 

I.engtli   Number  Taxes 

of  Routes,  of  Cars       Total             Car-            Pas.'iengers  Passengert*      Ojicrating              and 

Miles    Operated     Seats             Miles             Carried  Revenue        Expenses         Licenses 

Total  for  18  passengcjcarrving  companies...  3.410*         412         5.603         19.587.727*    8,841.408  $3,398,043*    J2.357.014t      $46,615* 

.\verage  per  company ". 200            23            311           1.152,219         491.189  199.685           295,876           2,742 

Caparitv.  Freight. 

Tons'  Revenue 

ToUl  for  1 4  freight  carrying  companies 5l7tt         83             344               888.085**   674.453          $23l.67lt        $8,520 

Avcragc'per  company 47          6.3          24.5               96.120       48,175             28.939              594 

*l 7  Companies.         M  Companies.         *♦  9  Companies.         tt  1 1  Companies. 


Investment 

$1,I26.3I5** 

125.146 


peting  companies  and  individuals,  have  been  put  under 
a  common  administration  which  is  expected  to  make 
material  improvement  in  service  and  profits  to  own- 
ers. Combinations  have  been  formed  in  both  south 
and  central  parts  of  the  state.  Where  a  number  of 
lines  have  a  common  terminal  stage  depots  are  be- 
coming   popular. 

Records  of  the  California  Railroad  Commission  show 
that  157  freight  carriers  reported  last  year  total  re- 


Drainage  Districts  of  Washington  County,  Miss.     The 
following  method  was  found  most  effective: 

The  trees  and  bushes  within  the  channels  were  cut 
about  6  in.  from  the  surface  of  the  ground,  and  the 
stumps  poisoned  with  a  preparation  made  of  granulated 
caustic  soda  and  white  arsenic.  In  a  suitable  vessel 
containing  8  gal.  of  water  10  lb.  of  caustic  soda  are 
poured,  and  as  soon  as  the  water  begins  to  steam  from 
its  action  upon  the  soda,  10  lb.  of  white  arsenic  are 
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ceipts  of  $2,401,336  and  expenses  of  $2,292,889.  A 
total  of  3.50  passenger  carriers,  reporting  for  the  same 
period,  showed  receipts  of  $6,856,161  and  expenses  of 
$6,028,821.  The  accompanying  table  gives  tables  and 
averages  for  freight  and  passenger  companies  affiliated 
with  the  Motor  Carriers'  Association,  a  representative 
group  of  bus  companies  with  headquarters  in  southern 
California. 

With    improvement    of   operating    conditions,    better 


added  and  dissolved  by  vigorous  stirring  with  a  wooden 
paddle  until  the  mixture  cools.  Two  gallons  of  water 
are  then  added  and  the  compound  is  ready  for  use. 
Since  both  the  arsenic  and  the  caustic  soda  are  exceed- 
ingly poisonous,  great  care  must  be  taken  not  to  inhale 
or  .swallow  any  of  the  dust  or  fumes  arising  while  the 
preparation  is  being  made.  A  bottle  of  vinegar,  or  some 
other  acid,  is  kept  on  hand  to  neutralize  the  soda  in 
case  of  accidents. 
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The  best  results  were  obtained  by  splitting  the  stumps 
with  an  ax,  brush  hook,  or  machete,  and  applying  the 
poison  on  the  frsh  cuts  with  mops  made  of  old  sacks 
tied  to  sticks  about  24  in.  long.  The  organization  of 
the  crew  varied,  depending  upon  the  size  of  the  canal 
and  the  density  of  the  growth.  In  the  Bogue  Phalia 
Cut-off,  120  ft.  wide  at  the  bottom,  with  a  very  dense 
growth  e.xtending  for  almost  its  entire  width,  eight 
men  were  used,  two  men  splitting  the  stumps,  two  pre- 
paring and  supplying  the  poison,  and  four  applying  it. 
In  smaller  ditches  only  three  or  four  men  were  used. 

The  rate  of  progress  ranged  from  one-half  mile  to 
three  miles  per  day,  with  an  average  of  about  two  miles. 
The  average  cost  per  mile  was  as  follows : 

Foreman 5  hr.  (at  3o  .-.  SI  80 

Laborers 20  hr.  {<«  15  r.  3  00 

Arsenic .25  1b.  (ui  9Jr-.  2  38 

Caustic  soda ,                                                       .25  1b.  («-  lOc.  2  50 

Total.   $9   68 

To  eliminate  all  danger  to  persons  and  stock,  the 
property  owners  and  tenants  were  notified  by  the  fore- 
man superintending  the  work,  notices  were  published  in 
the  local  newspapers,  and  signs  were  placed  conspicu- 
ously on  the  banks  of  the  canals  where  stumps  had  been 
poisoned.  Stock  should  be  kept  away  from  such  canals 
for  a  period  of  at  least  ten  days. 

Corrosion  of  Reinforcing  Wires  in 
Marlborough-Blenheim  Failure 

Supplementing  the  facts  of  the  Marlborough-Blenheim 
kitchen  roof-slab  failure  given  by  Lewis  R.  Ferguson 
on  page  271  of  last  week's  issue  of  Engineering  News- 
Record,  photographs  of  some  of  the  reinforcing  wires 
are  shown  herewith.  Along  the  slab  face  which  Mr. 
Ferguson  concluded  was  the  seat  of  the  failure,  rein- 
forcing wires  were  found  corroded  as  shown   by   the 


sample  marked  "A."  The  badly  corroded  end,  which  has 
very  little  sound  metal  showing  on  the  small  fracture 
face(  enlarged  view  of  tip  at  left)  represents  an  extreme 
case  of  rust  effect.  The  two  samples  "B"  show  corro- 
sion, but  the  decided  localization  of  the  action  is 
evidenced  by  the  appearance  of  one  of  the  samples, 
which  shows  strong  rusting  and  perfectly  clean  wire 
barely  an  inch  apart.  The  two  wires  marked  "C,"  at 
the  right,  exhibit  normal  tension  fractures.  They  were 
also  taken  from  the  fractured  edges  of  the  slab,  and 
according  to  Mr.  Ferguson  are  to  be  taken  as  indicating 
that  after  the  failure  of  part  of  the  reinforcing  mesh 
because  of  reduction  of  section,  other  wires  were  torn 
apart  by  the  excess  load  thrown  on  them. 


W'IRKS  FROM  REINPORCI.VO  MESH  OP  COLI>APSED  ROOF  SLAB.  MARLBOROUGH- 
ELEXHEIM  KITCHEN 
The  badly  corroded    wir.'   .ibown   projecting  from   a  piece  of  concrete    (the  tip  of  this  wire   Is 
also  shown  enlarged)   was  taken  from  the  fallen  part  of  the  slab.     It  was  almost  rusted  through 
when  it  broke.     At  the  right  are  shown,  also  enlarg.d.    two    wires    that    evidently    fractured    in 
tension  as  shown  by   the  necking  and   the  cup-nhaped  fracture  face.i. 


Railway  Electrification  in  France 

SHORTAGE  of  coal  in  France  during  the  World 
War,  with  the  prospect  of  continued  shortage  for 
many  years,  led  the  French  government  to  appoint 
commissions  to  consider  means  of  reducing  the  con- 
sumption and  also  the  importation  of  coal.  One  evi- 
dent move  in  this  direction  was  to  introduce  electric 
traction  on  railways  in  districts  where  water  power 
is  available.  In  1918,  therefore,  the  government  ap- 
pointed a  commission  on  electrification  of  railways. 

As  a  first  consideration  it  was  necessary  to  decide 
upon  a  uniform  system,  so  that  the  locomotives  and 
rolling  stock  equipment  of  any  railway  could  be  uti- 
lized on  other  lines  if  necessary,  as  in  case  of  war. 
Committees  composed  of  government  officials  and 
the  engineers  of  the  several  railways  studied  various 
installations  in  the  United  State.s,  England,  Switzer- 
land and  Italy.  The  conclusion  arrived  at  was  that 
1,500-volt  direct-current  system  should  be  adopted,  the 
locomotives  being  equipped 
with  apparatus  for  taking 
current  from  both  third-rail 
and  overhead  wire  conductors. 
For  exceptional  conditions, 
the  use  of  3,000-volt  current 
may   be   permitted. 

Great  economies  in  coal 
consumption  by  steam  loco- 
motives had  been  effected  by 
the  French  railways  prior  to 
1914,  but  all  these  have  been 
lost  by  the  disorganized  con- 
ditions of  fuel  supply,  labor 
and  railway  operation  result- 
ing from  the  war.  Oil  fuel 
has  been  introduced  with  sat- 
isfactory operating  results, 
but  France  does  not  produce 
oil  and  must  import  it. 

The  (lovelopnient  of  elec- 
trix;  traction  with  hydro-electric 
power  stations  is  certain,  as 
there  is  abundant  water  power 
available  in  France.  Surveys 
are  being:  made,  a  large  part 
of  the  concessions  has  been 
granted,  and  the  work  will  com- 
mence shortly  on  three  railways. 
Nevertheless,  it  will  he  some 
years,  especially  with  the  pres- 
ent delays  in  construction,  be- 
fore an  appreciable  savintj  in 
coal  is  reached. 
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An  Investigation  into  the  Use  of  Bulk  Cement 

Discussion  of  the  Vse  of  Bulk  Cement  on  Large  Concrete  Building  .lobs* 
Prepared  by  the  Staff  of  the  Turner  Construction  Co.,  New  York  City 


■^pHE  generally  governing  feature  for  the  economical 
A  use  of  bulk  cement  is  a  railroad  .siding  conveniently 
located.  Preferably  the  siding  .should  be  within  500  ft. 
of  the  concrete  plant,  and  at  such  an  elevation  that  a 
practically  level  runway  can  be  obtained  between  the  car 
floor  and  the  charging  hopper  on  the  mixer.  There  are 
time.s,  however,  when  bulk  cement  can  be  received  by 
truck  from  sidings  at  a  considerable  distance,  or  by 
sidings  close  at  hand,  but  at  a  considerably  lower  eleva- 
tion than  the  charging  hopper  by  the  installation  of 
special  conveying  or  elevating  equipment. 

Frequently  a  siding  either  permanent  or  temporary 
is  to  be  installed  as  part  of  the  building  contract.  When 
conditions  permit  this  work  should  be  pushed  and  the 
layout  should  be  made  to  facilitate  the  receiving  of  bulk 
cement.  For  instance,  if  a  saving  can  be  shown  to  an 
owner  permission  may  be  obtained  to  put  in  even  a 
permanent  siding  at  a  temporary  elevation.  Sometimes 
it  is  impossible  to  obtain  the  use  of  a  siding  before 
the  foundation  or  first  floor  is  completed.  In  such  a 
case  it  may  prove  economical  to  use  bag  cement  in  the 
early  stages  of  the  work  and  bulk  cement  for  the 
balance. 

Special  Plant  Possible 


conditions,  and  labor  rates,  and  are  only  given  for  sake 
of  illustrations. 

Ordering  and  Testing 

Although  the  amount  of  money  involved  in  the 
re-weighing  of  cars  is  small,  and  not  usually  a  deter- 
mining factor,  the  local  freight  rulings  governing  in 
each  case  should  be  carefully  studied.  Charges  are 
generally  as  follows:  If  car  has  not  been  placed  for 
delivery  and  written  order  requesting  re-weighing  has 
been  received  previous  to  arrival  at  destination,  there 
will  be  no  charge,  provided  a  variation  from  shippers 
weight  of  1  per  cent  or  minimum  of  500  lb.  is  found. 
When  the  above  difference  is  not  found  there  will  be  a 
charge  of  about  $3.  When  a  car  has  been  placed  for 
delivery,  or  arrived  at  destination,  without  re-weighing 
being  ordered,  there  will  be  a  weighing  charge  of  about 
$3  and  a  switching  ch  u-ge  of  about  $7  per  car.  If  a 
1  per  cent  variation  or  minimum  of  500  lb.  is  disclosed 
these  charges  will  be  refunded. 

When  placing  a  contract  for  bulk  cement  the  pur- 
chasing department  must  arrange  to  have  each  car 
weighed  by  the  shipper  both  before  and  after  loading. 
The  tare  weight  stenciled  on  the  side  of  the  car  is  not 
always  accurate  and  should  not  be  used.  The  bill  of 
lading  will  then  show  the  tare,  gross  and  net  weights, 
and  the  shipper  should  also  be  instructed  to  show  these 
on  his  invoice  in  addition  to  the  number  of  barrels. 

The  purchasing  department  when  letting  the  testing 
contract  should  impress  on  the  testing  engineer  the 
necessity  of  having  the  results  of  the  24  hr.  tests  on  the 
job  before  the  cement  is  unloaded,  for  when  bulk  cement 
is  used,  it  cannot  be  easily  segregated  in  storage  await- 
ing the  result  of  the  test. 


Receiving  and  Checking 


It  may  prove  an  advantage  to  spend  considerable 
money  for  equipment  or  a  special  plant  layout  in  order 
to  make  the  use  of  cement  in  bulk  possible,  for  the 
initial  saving  in  purchase  price  may  be  expected  to  be 
5c.  per  bbl.  and  thei-e  may  be  additional  savings. 

The  inconvenience  caused  by  cement  dust  is  no 
greater  with  bulk  cement  than  with  bag  cement.  In 
fact  the  operation  of  shaking  empty  bags  by  hand  is 
disliked  more  by  the  average  man  than  the  shoveling  of 
bulk  cement. 

If  a  great  deal  of  brick  or  tile  work  is  to  be  done,  it 
may  be  advisable  to  order  some  bagged  cement.  This  The  possible  sources  of  loss  are  from  incorrect 
is  not  essential,  however,  as  bulk  cement  can  be  hoisted  weights,  either  tare  or  gross-,  by  the  shipper  and  loss 
in  carryalls  or  wheelbarrows  on  the  hod  hoist,  just  as  in  transit  by  leakage  from  a  damaged  car.  There  must 
sand  is  now  handled,  and  dumped  in  convenient  piles  on  also  be  provided  an  adjusted  check  on  the  volume  upon 
the  various  floors  near  the  mortar  beds.  receipt  of  the  car  for,  due  to  the  constant  shaking  of  the 

Table  I  outlines  the  principal  points  to  be  considered  car  in  transit,  and  the  consequent  compacting  of  the 
in  making  an  analysis  to  determine  the  comparative  cement,  there  will  be  a  reduction  in  bulk  langing 
cost  of  bagged  and  bulk  cement.     The  actual   figui-es     around  2  per  cent. 

used   will   vary   with    price    fluctuations,    special    local         The  jobs  must  use  care  in  checking  the  quantity  of 

'     bulk  cement  received,  both  by  weight  and  by  volume, 
„  .  „, ,      for  although  the  shipper  charges  in  the  unit  of  ban'els, 

Extrti  per  Hbl.  "  ^'^  ,  , 

isiugBuik       the   number   of   barrels    is    computed   by    diviclng   the 

weight  of  the  cement  in  any  one  car  by  the  weight  per 

barrel.    It  is  a  general  standard  to  figure  the  weight  of 

osots  ""^  barrel  as  376  lb.  or  four  times  the  weight  per  bag 

of   94   lb.     This   figure    should   be   confirmed    by   each 

shipper  for  the  Canadian  standard  is  350  lb.  per  barrel, 

or  87  J  lb.  per  bag.  I 

To  check  up  on  the  shipper's  weights  the  job  must    I 

:«dvise    the    freight    agent    at    destination    to    re-weigh 

about  one  car  out  of  each  five  received,  and  when  the 

1.6c.  to 6o.        car  is  light  to  again  re-weigh  for  a  check  on  the  tare 

weight.      Job    must    follow    closely    to    .see    that    light 

weighing   is  not  missed,  and   in   addition   to  notif.ving 

...'.'.'.'.'.'        freight  agent  should  also  speak  to  conductor  of  switch 

z.itob.Sr.        crew  when  they  take  away  the  light  car. 


TABLE  I. 

.Saving  per  Bbl 
Using  Bulk 

A — Cootof  rpmrnt  per  bbl.  f.o.b.  cars  mill 5c. 

B — Freight  rate  (difference  i.t  so  alight,  it  may  be 
neglected) . 

C — Chec-king  c4uantity — double  wcighiT)R  of  one 
ear  in  each  five.  Extra  charge  by  H.U. 
Bveroge$6.00-^  I.l50^230x  5j    

D — Storage — It  in  aKiunied  that  Htorage  Hpacc 
at  any  one  time  will  not  have  to  be  pro- 
vided for  Piure  than  W,,  of  the  total 
amount  of  cement  that  i.-*  to  be  used  on  the 
job.  Thi'i  Htorage  ?«j)n<-e  may  be  provided 
in  the  »hape  of  n  rai-cd  platform  on  the 
floor  of  the  building,  or  in  a  woolen  shed 
and  in  nome  cohch  Hpecial  mcchcanical 
equipment,  )*uch  an  ronveyom,  may  have 
to  be  provided.  Depending  ujum  the«e 
variable  condition.-*,  the  ctr*i  per  V)arrcl  of 
eenicnl  u  cd  on  the  job  will  vary  from 

E — CoHt  of  4*lenr.ing.. bundling,  protecting,  and 

tugging  bagi  for  rctvirn    2  to  4c, 

F — Freight  charges  and   trucking  and  loading 

empty  bagH ...  1.5c,  to  3.2e, 

O — LoH.-*  of  bag-**  and  nu>ney  invented . , I  to  4c, 

9  5  to  16  2^ 
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All  other  cars  except  those  re-weighed  must  be 
checked  by  measuring  the  volume  of  the  cement  in  the 
car,  and  multiplying  by  the  weight  per  cubic  foot  and 
dividing  by  weight  of  cement  per  barrel.  The  volume 
can  be  easily  computed  by  driving  a  marked  iron  rod 
down  through  the  cement  in  a  number  of  places  to 
obtain  the  average  depth  and  by  measuring  the  car 
dimensions. 

When  checking  up  by  volume  it  is  necessary  to  know 
the  exact  weight  of  a  cubic  foot  of  the  cement  in 
question  after  reduction  in  bulk  after  transit.  This 
unit  may  be  obtained  by  having  the  first  three  cars  to 
come  in  re-weighed,  and  then  carefully  computing  the 
volume  and  the  weight  per  cubic  foot  by  dividing  the 
total  net  weight  by  the  volume.  After  we  have  made 
this  check  on  several  different  jobs,  sufficient  data  may 
be  accumulated  to  make  an  assumption  of  definite 
weights  for  certain  cement  under  certain  traffic  con- 
ditions. 

Loss  of  material  in  transit  or  damage  by  water  is  not 
very  likely,  as  the  cement  companies  usually  line  with 
paper  the  floor  and  sides  of  the  cars  that  are  not  tight. 
Should  there  be  evidence,  either  before  or  after  opening 
the  car,  that  a  quantity  of  cement  has  leaked  out  in 
transit,  or  that  damage  has  been  caused  by  water,  the 
freight  agent  must  be  notified  and  affidavits  made  out 
as  covered  in  superintendents  instructions. 

The  records  of  all  weights  and  volume  measurements 
should  be  kept  as  in  Table  II  and  III.  For  weigh* 
records  use  a  standard  size  blank  book,  and  for  volume 
•ecords  a  standard  engineer's  field  book  will  be  found 
nost  convenient. 


TABLE  II.     VOLU.ME  RECORDS  FOR  BULK  CEMENT 


uB      oC      oU      oK      oL 


Vidth  Car   Inside_ 

■ength  Car  Ineide 

verage     Depth 

Peight  per  eu.ft.  l'> 


oF      oG      oH     ol 


(Use  this  space  for  ComputatioDsJ 


Unloading  From  Cars 
The  amount  to  be  spent  on  equipment  for  handling 
ulk  cement  is  a  question  that  must  be  settled  on  each 
^dividual  job  in  the  light  of  the  conditions  existing. 


ing  a  type  of  shovel  that  is  intended  for  unloading 
cars.  There  are  also  certain  air  conveying  systems  In 
use  in  permanent  plants,  but  the  equipment  is  too  costly 
and  complicated  to  warrant  using  in  temporary  instal- 
lations. 

If  a  condition  .should  be  met  where  the  cement 
storage  is  close  to  but  at  a  considerably  different  eleva- 
tion than  the  railroad  siding,  some  form  of  conveyor 
might  be  used.  The  experience  of  the  cement  mills  has 
been  that  a  screw  conveyor  is  the  most  practical  type 
for  approximately  horizontal  runs.  Before  installing  any 
type  of  conveyor  some  assurance  must  be  had  that  it 
will  operate  successfully. 

When  the  railroad  siding  is  within  a  reasonable  dis- 
tance of  the  mixer  and  is  at  such  an  elevation  that  the 
car  floor  is  not  lower  than  the  top  of  the  charging 
hopper,  unloading  by  carryalls  or  trucks  or  a  combina- 
tion of  both,  will  prove  most  economical.  It  is  not 
possible  to  state  a  limiting  distance  when  the  use  of 
carryalls  would  become  inefficient  and  the  use  of  trucks 
more  desirable.  For  if  cars  are  being  unloaded,  even 
at  a  distance  of  500  ft.  from  the  mixer,  at  the  same 
time  as  concrete  was  being  mixed,  it  would  prove  more 
economical  to  use  carryalls  direct  from  the  car  to  the 
mixer.  At  other  times  when  the  cement  was  being 
placed  in  storage  motor  trucks  might  be  used. 

When  the  car  platform  is  at  the  proper  elevation, 
carryalls  can  be  wheeled  into  the  car.  Here  they  may  be 
filled  by  two  laborers  using  standard  square  point 
shovels.  It  is  false  economy  to  try  and  use  scoops  for 
the  average  laborer  will  soon  tire  with  a  large  shovel 
and  not  move  as  much  material  in  a  day  as  with  the 
standard  shovel. 

Under  other  conditions  it  may  only  be  possible  to 
throw  the  cement  near  the  car  doors  into  carryalls 
standing  outside  and  then  use  wheelbarrows  for  moving 
the  cement  in  the  ends  down  to  the  doorway  and  there 
dumping  into  carryalls. 

Where  a  No.  4  mixer  is  used  and  unloading  is  done 
with  carryalls  direct  to  the  mixer  it  is  always  advisable 
to  have  two  cars  unloading  at  the  same  time.  Our  expe- 
rience has  shown  that  one  car  cannot  be  unloaded 
economically  and  efficiently  and  at  the  same  time  fast 
enough  to  keep  a  No.  4  mixer  running  at  full  capacity. 

Under  normal  railroad  conditions  it  should  be  pos- 
sible to  schedule  deliveries  so  that  a  large  part  of  the 
cement  received  can  be  wheeled  directly  from  the  car  to 
the  mixer. 

Contrary  to  what  might  be  expected  the  storage  of 
bulk  cement  does  not  present  any  unusual  difficulties. 


lABlJ;  111      WEIGHT  RECORDS  FOR  BULK  CEMENT 


H     Shipper 


Shippers 
Loaded 
Weight 


.Shippers 
Tare 
Weight 


Shippers 

Net 
Weight 


Arrival 
Weight 
Loaded 


Arrival 
Weight 
Light 


arrived 

at  by 

rewcighing 


or  by 
compututic 


t  is  generally  true,  however,  that  the  cement  handling 
luipment  so  far  developed  is  so  expensive,  and  of  such 
nature  that  it  is  doubtful  if  it  could  be  economically 
sed  in  temporary  in.stallations  for  handling  compara- 
vely  small  quantities.    Manufacturers  are  now  develop- 


and  in  fact  the  actual  cost  of  placing  in  storage  and 
removal  from  storage  for  use  may  be  considerably  less 
than  with  bagged  cement. 

If  a  storage  shed  is  built,  the  three  governing  feat- 
ures are  a  tight  strong  floor,  a  water-tight  roof  and 
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.^idewalls  both  water-tight  and  sutticiently  .strong  to 
withstand  the  side  pressure.  The  floor  should  be  built 
of  tongue  and  groove,  or  shiplap  boards,  and  the  floor 
beams  must  be  sufficiently  strong  and  so  placed  as  to 
take  the  load  without  serious  deflection.  If  lapped 
flooring  ia  not  obtainable  the  floor  may  be  made  both 
tight  and  damp  proof  by  covering  with  old  canvas 
tacked  down. 

The  studs  for  the  sidewalls  .should  Le  of  2  x  6-in. 
sound  lumber,  solidly  spiked  to  the  floor  beams.  When 
sheeting  the  side  walls  u.se  shiplap  or  tongue  and 
groove  boards,  always  turning  the  tongue  up.  The 
strongest  and  most  satisfactory  result  will  be  obtained  by 
sheeting  on  the  inside  of  the  vertical  wall  studs.  Care 
should  always  be  used  to  see  that  the  bottom  board  of 
the  wall  sheeting  is  at  least  one  inch  below  the  floor 
line  so  as  to  make  a  water-tight  joint.  The  side  wall 
pressure  can  be  taken  care  of  by  placing  horizontal  ties 
of  l-in.  steel  rods  about  6  ft.  above  the  floor  and  secur- 
ing them  on  the  outside  with  4  x  4-in.  horizontal  stand- 
ards and  bolt  clamps.  This  type  of  construction  will  be 
safe  for  an  8  ft.  head  of  cement. 

When  possible  it  is  advisable  so  to  locate  the  storage 
house  in  relation  to  the  elevation  of  the  railroad  siding, 
that  the  cement  can  be  dumped  through  hatchways  in 
the  roof  of  the  shed.  These  hatchways  should  be  built 
near  the  center  of  the  shed,  or  each  section,  as  the 
cement  when  dumped  will  flow  to  the  corners  and  almost 
assume  a  water  level.  When  it  is  expected  to  unload  the 
greater  part  of  the  cement  by  motor  truck,  it  may  be 
possible  so  to  locate  the  shed  that  it  will  be  at  a  con- 
siderably lower  elevation  than  the  roadway.  Under 
these  conditions  it  may  be  advisable  to  build  a  short 
timber  runway  to  enable  trucks  to  dump  through  the 
hatchway  in  the  roof  of  the  shed.  With  this  arrange- 
ment it  would  be  necessary  to  place  a  cross  partition  in 
the  shed  so  as  to  facilitate  the  removal  of  cement  from 
storage  in  one  section  of  the  house  at  the  same  time  as 
cement  is  being  dumped  in  the  other  section. 

If  the  cement  must  be  placed  in  storage  at  the  floor 
level  of  the  shed  it  will  not  be  practical  to  pile  to  a 
depth  greater  than  3  ft.  In  this  case  carryalls  can  be 
wheeled  to  the  far  corners  of  the  space  and  as  the  pile 
builds  up  run  panels  should  be  placed  on  top  of  the 
cement  to  enable  succeeding  carryalls  to  dump  at  a 
higher  level. 

Frequently  it  will  be  found  possible  to  receive  bulk 
cement  direct  from  the  cars,  or  to  use  bag  cement,  until 
such  time  as  one  cr  more  floors  are  concreted.  A  very 
simple  timber  platform  covered  with  canvas  can  then  be 
l:.id  direct  on  the  concrete  slab.  A  toe  board  about  6  in. 
high  should  be  built  around  the  edge  of  the  platform  to 
keep  the  cement  from  flowing  over  the  edge.  The  bulk 
cement  can  then  be  placed  on  this  platform  either  by 
motor  trucks,  or  carryalls,  but  should  not  be  piled  to  a 
depth  that  would  load  the  structural  concrete  beyond  its 
designed  carrying  capacity. 

Measuring  the  Cem?;nt  Unit 

_  A  satisfactory  and  eflScient  method  must  be  used  to 
insure  the  proper  amount  of  bulk  cement  going  into 
each  batch  of  concrete,  and  also  to  positively  count 
the  number  of  batches  in  any  day's  run.  With  bag 
cement  we  have  a  positive  gage  of  the  quantity  in  each 
batch,  and  by  counting  the  empty  bags  at  the  end  of 
a  run  we  know  the  total  used. 

The  simplest  gage  per  batch  is  to  charge  the  mixer 


with  cement  dumped  from  carryalls  or  measuring  hop- 
pers of  a  known  capacity  expressed  in  bags  of  cement. 
As  the  volume  of  a  bag  of  cement  varies,  due  to  com- 
pacting or  diff'erences  in  specific  gravity  of  different 
cements,  the  capacity  of  the  measuring  device  should 
be  checked  in  each  case  by  filling  it  with  the  required 
number  of  bags  of  cement.  The  cement  used  for  this 
check  must  have  the  same  degree  of  compactness  as 
will  be  the  case  during  the  operation  of  the  plant. 

If  bagged  cement  is  available,  the  measuring  device 
can  be  checked  by  filling  it  with  the  required  number 
of  bags  of  cement.  When  only  bulk  cement  is  obtain- 
able the  capacity  can  be  checked  by  weight.  The  com- 
mon factor  in  the  United  States  is  94  lbs.  per  bag,  but 
if  the  cement  in  question  is  not  of  one  of  the  well 
known  brands,  or  is  from  a  mill  in  Canada  or  any 
other  foreign  country,  a  check  should  be  made  to 
determine  the  number  of  pounds  allowed  per  bag. 

In  some  cases  the  cement  storage  may  be  at  such  an 
elevation,  or  a  small  bin  may  be  built  over  the  mixer, 
so  that  the  bulk  cement  can  be  charged  by  gravity.  If 
so,  the  measuring  gage  or  hopper  must  be  visible  so  as 
to  guard  against  the  possibility  of  the  cement  arching 
and  not  entirely  filling  the  measuring  hopper. 

Our  present  method  for  checking  the  total  amount  of 
bulk  cement  used  per  run  is  by  making  a  mark  on  a 
board  as  each  batch  is  mixed.  This  is  a  simple  and 
effective  way  unless  the  human  element  fails  to  func- 
tion. A  check  of  the  bulk  cement  on  hand  at  any  one 
time  is  not  any  more  difficult  to  obtain  than  in  the 
case  of  bag  cement.  Usually  it  resolves  itself  to  sub- 
tracting the  amount  of  cement  used  from  the  amount 
received.  If,  however,  there  is  reason  to  believe  the 
record  of  the  amount  used  is  not  accurate  or  for  a 
check  on  this  figure,  it  is  a  simple  matter  to  measure 
the  amount  in  stock  in  the  same  way  as  cars  are 
measured. 

Drought  Yields  of  British  Water  Supplies 

The  British  Ministry  of  Health  has  instructed  E.  A 
Fawcett,  chief  engineer  of  its  engineering  department, 
to  collect  and  tabulate  statistics  showing  the  yield 
of  the  various  sources  drawn  upon  for  potable  watei 
supply  in  England  and  Wales  in  order  to  establish  rec 
ords  of  minimum  yields  during  the  present  drought 
An  effort  will  be  made  to  obtain  the  average  daily  yield, 
the  minimum  yield  in  24  hr.  during  the  year  1920  and 
the  minimum  yield  for  24  hr.  during  the  present 
drought.  According  to  the  London  Surveyor:  "The 
present  drought  is  almost  unprecedented  in  its  severity 
and  duration  and  is  not  likely  to  be  equaled  for  many 
years  to  come.  The  minimum  figures  on  the  present 
occasion  will  therefore  furnish  the  only  possible  basis 
upon  which  future  supply  schemes  may  be  developed." 
Mr.  Fawcett  has  urged  that  since  the  minimum  yield 
of  underground  water  supplies  may  not  occur  until 
weeks  or  months  after  the  drought  is  broken  observa* 
tions  on  such  supplies  should  be  maintained  for  some 
time  to  come. 

Panama  Canal  Traffic  Low 

Traffic  through  the  Panama  Canal  during  May  wa.« 
the  lowest  it  has  been  since  June,  1920.  Of  the  com- 
mercial ships  118  vessels  carrying  334,000  registered 
net  tons  passed  to  the  Pacific  and  109  vessels  carried 
423,000  tons  to  the  Atlantic.  Total  tolls  were  $792,735 
against  $974,919  in  May  of  1920. 
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Flood  Protection  Channel  Project 
for  Dallas,  Tex. 

Levees  to  Control  Trinity  River,  Protect  City  and 

Reclaim  Low  Lands — Pump  Drainage  in 

High  Water — Flood  Records 

A  10-MILE  leveed  channel  2,000  ft.  wide  through  the 
bottom  lands  of  the  Trinity  River  is  the  plan  pro- 
posed for  flood  protection  of  the  city  of  Dallas,  Tex., 
and  of  a  large  area  of  low  lands  now  subject  to  periodi- 
cal flooding.  The  main  part  of  the  city  is  on  the  east 
side  of  the  river  but  there  are  large  residential  districts 
on  the  west  side  and  industrial  development  is  expected 
within  the  area  which  will  be  protected  and  which  is 
largely  waste  land. 

To  provide  for  this  development  the  Dallas  and  Dallas 
County  Levee  Improvement  District  No.  10  was  organ- 
ized in  1920  with  an  area  of  4,300  acres  bounded  by  the 
high  water  line  of  the  great  flood  of  1908.  Plans  for 
protection  by  means  of  a  flood  channel  were  prepared 
by  E.  N.  Noyes  (of  Myers  &  Noyes,  Dallas,  Tex.),  who 
is  chief  engineer  of  the  district,  providing  for  levees 
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about  25  ft.  high  having  their  tops  5  to  7  It.  above  the 
1908  flood  level.  The  space  between  the  levees  would 
be  cleared  of  obstruction  and  in  it  would  be  a  low- 
water  channel  190  ft.  wide  and  25  ft.  deep,  having  a 
fall  of  1.66  ft.  per  mile.  Drainage  and  storm  water 
from  the  area  outside  of  the  levees  would  be  discharged 
through  culverts  in  the  levees  during  low  water  periods, 
the  gates  being  closed  and  water  pumped  over  the  levee 
during  high-water. 

The  preliminary  plans  and  estimates  were  submitted 
by  the  District  to  Alvord  &  Burdick,  consulting  engi- 
neers, Chicago,  who  approved  them,  with  some  minor 
modifications,  after  a  study  of  the  situation.  A  brief 
summary  of  the  main  parts  of  their  reports  is  given 
below. 

At  Dallas,  the  Trinity  River,  draining  about  5,900  sq. 
miles,  occupies  normally'  a  V-shaped  channel  about 
25  ft.  deep  and  100  ft.  wide,  but  overflows  several  times 
in  a  year,  the  larger  floods  spreading  to  a  width  of 
from  one  to  three  miles  and  invading  the  business  and 
manufacturing  districts  of  the  city.     The  frequency  of 


these  floods  renders  the  lower  bottom  lands  practically 
useless. 

In  the  flood  of  1908,  the  greatest  on  record  in  80 
years,  a  height  of  52.6  ft.  above  low-water  level  was 
reached,  the  lower  lands  being  about  20  ft.  under  water 
and  considerable  damage  being  done  in  the  city,  in  ad- 
dition to  the  interruption  of  business.  The  peak  flow 
is  estimated  at  255,000  sec. ft.  or  43  sec.ft.  per  square 
mile,  which  record  was  approached  closely  by  the  floods 
of  1840  and  1866.  In  80  years  the  flood  level  of  40  ft. 
has  been  reached  or  exceeded  nine  times,  and  for  the 
eighteen  years  1903  to  1920  (excluding  the  1908  rec- 
ord) the  flood  levels  have  ranged  from  21  to  40  ft. 
From  the  records  of  other  rivers  it  is  considered  not 
improbable  that  a  flood  of  33  per  cent  greater  capacity 
than  that  of  1908  may  occur  at  some  future  time.  Rain- 
fall at  Dallas  averages  about  33  in.  per  year,  of  which 
only  2.4  in.  passes  away  through  the  streams  owing  to 
high  evaporation  and  retentive  subsoil.  The  1908  flood 
followed  a  series  of  local  storms,  the  main  storm  ap- 
proximating 6.2  in.  in  48  hours.  With  an  avei-age  flood 
rate  of  47,500  sec.ft.  the  ratio  of  the  maximum  to  the 

average  is  5.4,  a;; 
compared  with 
4.92  and  3.52 
for  the  Miami 
and  Scioto  rivers 
at  Dayton  and 
Columbus  respec- 
tively in  1913, 
and  with  3.72  for 
the  Kansas  River 
at  Lawrence,  Kan. 
Although  Texas 
has  only  a  small 
annual  rainfall  its 
floods  are  among 
the  greatest  in  the 
country.  Flood 
control  by  deten- 
tion basins  on  the 
Trinity  River  is 
practicable  to  a 
limited  extent, 
but  would  involve 
such  great  cost 
tliat  the  levee  system  as  proposed  is  considered  the  most 
economical  as  well  as  the  most  effective  method  for  flood 
relief.  Below  the  city  there  are  extensive  levee  systems 
for  farm  protection,  but  these  would  raise  the  height  of 
minor  floods  only,  as  they  would  be  overtopped  by  floods 
of  over  100,000  sec.ft.,  corresponding  to  a  height  of  41.5 
ft.  The  same  is  true  even  if  the  levees  should  be  raised 
to  the  1908  level,  provided  that  the  space  within  the 
flood  channel  is  kept  clear  of  trees  and  brush. 

Good  material  and  hard  bottom  being  available  for 
the  levees,  a  top  width  of  8  ft.  with  slopes  of  1  on  2\ 
is  considered  satisfactory.  Bank  protection  would  be 
required  only  at  points  where  the  new  channel  is  close 
to  the  levee.  As  the  levee  crosses  the  old  river  channel 
at  six  places  and  will  be  about  50  ft.  high,  specially 
heavy  construction  will  be  required  at  these  points,  a 
50-ft.  berm  on  the  land  side  being  recommended, 
slightly  above  the  ground  level,  with  a  slope  of  1  on  20 
and  then  a  levee  slope  of  1  on  4  from  the  berm  to  the 
old  river  bed.  Railways  which  cross  the  bottom  lands 
will  have  to  be  raised  to  the  level  of  the  top  of  the  levee. 
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Outlet  culverts  and  pumping  plants  would  be  re- 
quired to  deal  with  the  drainage  and  storm  water,  there 
being  one  such  outlet  on  the  east  or  city  side  and  three 
on  the  opposite  side.  Allowing  for  storage  capacity  in 
the  drainage  ditches  during  the  peaks  of  floods,  it  is 
considered  tl»at  the  pumping  capacity  need  not  e.xceed 
800  sec.ft.  against  2G  ft.  head  on  the  east  side  and 
100,  30  and  7  sec.ft.  at  the  three  plants  on  the  west  side. 
Electrically  operated  pumps  are  proposed,  with  five 
units  in  the  largest  station.  The  total  estimated  cost 
is  $4,871,500,  including  $3,210,100  for  levees,  land  and 
miscellaneous  work,  $558,700  for  five  culverts  and 
drainage  outlets  and  $660,000  for  four  pumping  sta- 
tions. 

Reservoirs  vs.  Additional  Pumps 
for  Peak  Demands 

By  L.  a.  Quayle 

Chief  Mechanical  Engineer  W'alei- Works,   Cleveland.   Ohio 
Abstract    oj   paper  presented   at    the    recent    annual   meeting   of 
the   American   Watericorks   Association   at   Cleveland,   O. 

IN  THE  planning  of  a  new  waterworks  project  of  com- 
paratively large  size,  or  the  enlarging  of  one  that  is  in 
service,  it  is  necessary  to  determine  how  much  of  the 
hourly,  daily,  or  monthly  peak  demands  shall  be  taken  by 
one  or  more  equalizing  or  distributing  reservoirs  and  how 
much  by  pumping  engines  in  addition  to  those  required  to 
supply  the  average  quantity  of  water  consumed  over  a 
given  period.  It  is  assumed  tliat  the  reservoir  is  elevated 
sufficiently  above  the  highest  buildings  being  supplied  and 
that  the  distribution  mains  are  of  sufficient  size  to  allow 
the  water  level  in  the  reservoir  to  fluctuate  over  a  wide 
range  without  appreciably  affecting  the  distribution  pres- 
sure. 

To  determine  for  what  variation  in  demand  for  water 
a  reservoir  should  be  planned,  we  have  studied  the  depart- 
ment's pumpage  and  water  consumption  records  back  to 
th"  year  of  I'JlO,  and  have  assumed  that  the  maximum 
variation  in  demand  a  reservoir  will  be  required  to  meet, 
corresponds  to  the  maximum  variation  found  on  the  maxi- 
mum day,  week,  or  month  of  the  maximum  year  during  the 
ten-year  period.  The  study  is  based  on  an  averasc  yearly 
water  consumption  of  100  m.g.d.  which  is  referred  to  as 
100  per  cent  capacity. 

Fig.  1  shows  the  hourly  variation  in  demand  on  a  maxi- 
mum demand  day,  when  the  total  is  150  m.g.d.  and  the 

TX5 


ol95 


T  105  - 


^   75 


£.  60 


KM" 

'Ml 

\ 

\ 

w 

\ 

/      \ 

1      V 

/'^X/              \ 

c  olemetncf  cfay              |\ 

/               '  1  '  !  '  M  1\ 

,          /            \ 

_        J             J 

jY      I 

r 

^         .     .     ,, 1 

hourly  rate  ranges  from  220  to  GO  m.g.d.  and  the  maximum 
momentary  rate  of  pumpage  about  225  m.g.d.  If  a  pump- 
ing station  furnished  water  at  a  uniform  i-ate  of  150  m.g.d. 
a  reservoir  of  20.(5  m.g.d.  capacity  would  take  care  of  all 
the  hourly  and  momentary  fluctuations  shown  on  the  curve. 
If  no  reservoir  were  used  a  pumpage  capacity  of  225  m.g.d. 
would  be  i-equired. 

Fig.    2    shows    the    variation    in    daily    demand    of    the 
month    having    the    maximum    variation    in    the    maximum 
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FIG.    2.      VARIATIONS    IN   D.AILY   PUMPING    DEMAND  OF 

.MA.KOIU.M  MONTH  H.WING  M.VXIMUM  V.\RI.\TIONS 

IN  DEMAND  IN  10-YE.\R  PERIOD 

year  of  the  ten-year  period.  The  average  pumpage  for 
the  maximum  month  would  be  126.7  m.g.d.  The  maxi- 
mum sustained  pumpage  above  the  average  monthly  pump- 
age would  be  for  the  eight-day  period  from  the  20th  to 
the  27th,  inclusive,  which  would  average  135.2  m.g.d.  A 
reservoir  large  enough  to  take  care  of  the  eight-day  sus- 
tained demand  and  the  two  days  of  highest  pumpage,  the 
25th  and  26th,  on  which  days  the  demand  was  147  and  150 
m.g.d.,  respectively,  would  more  than  take  care  of  all  other 
variations  in  demand  during  that  month,  or  any  other 
month   of  the  ten-year   period. 

Fig.  3  shows  the  monthly  variation  in  pumpage  in  the 
year  having  the  greatest  variation  over  the  ten-year  period. 
The  average  pumpage  of  the  maximum  month  is  126.7 
m.g.d.,  as  was  also  shown  by  Fig.  2.  If  the  pumping  sta- 
tion should  work  at  a  uniform  rate  of  100  m.g.d.  for  the 
entire  year,  a  reservoir  having  a  capacity  of  1.8  billion 
gallons  would   be   required   to  take   care  of   all   variations. 

A  study  of  Fig.  1  showed  that  a  20.G-m,g.  reservoir 
would  take  care  of  hourly  fluctuations  on  a  maximum  day 
of  150  m.g.d.  demand.  With  a  station  of  larger  capacity 
the  size  of  reservoir  decreases.  With  a  pumping  station 
cf  less  capacity  than  150  m.g.d.  the  two  days  of  147  and 
150  m.g.d.  pumpage  (to  simplify,  say  two  days  of  150- 
m.g.d.  demand)  become  the  factor  which  determines  the 
size  of  the  reservoir  up  to  the  point  where  the  eight  days 
of  135.2-m.g.d.  pumpage  require  greater  reservoir  capacity, 
which  corresponds  to  a  station  of  l.'iO  m.g.d.  capacity.  The 
eight-day  demand  line  crosses  the  line  showing  the  reser- 
voir capacity  necessary  to  take  care  of  the  monthly  fluctua- 
tions over  a  year's  period,  at  about  124  m.frd.  pumping 
station  capacity.  By  combining  those  lines  into  one  curve 
we  can  determine  from  the  curve  the  size  of  the  reservoir 
required  to  take  care  of  any  demands  which  will  be  made 
upon  it  over  a  year's  period,  with  different  capacities  of 
pumping  stations  supplying  the  average  demand. 

Having  determined  from  the  curve  the  combination  of 
sizes  of  pumping  station  and  reservoir  required  to  take 
care  of  all  fluctuations  in  demand,  we  must  next  find  out 
what  the  first  cost  of  the  various  combinations  is,  in 
order  to  determine  the  most  economical  combination  to 
construct,  in  so  far  as  first  cost  is  concerned.    The  accom- 
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PIG.    3.      MAXIMUM    MONTHLY    PUMPAGE    VARIATION    IN 
TEAR  OF  GREATEST  VARIATION  IN  lu-TE.\R  PERIOD 

panying  table  shows  the  approximate  costs  (pre-war  basis) 
of  our  various  waterworks  projects,  the  average  cost  per 
million  gallons  of  capacity  for  each,  and  the  assumed  lift' 
of  the  property  upon  which  we  based  the  annual  fixed 
charges. 

COST  OF  CRIBS,  TUNNELS,  AQUEDUCTS  AND  SCREEN  WELLS 

Ivirtland  System  Division  System 

TjTJe  of  crib Permanent  steel         Submerged 

Diameter  of  tunnel  system,  ft 9  10.  7,  and  5 

Lengthof  each  sized  tunnel,  ft 26,000  1 6. 100  and  9  20U 

Total  cost  of  int.ike  systems $1,500,000  $2,530,000 

Capacity  of  tunnel  system,  m.g.d 175  175 

Cost  per  million  gallons  per  day  of  ca- 
pacity   $8,550  $14,450 

Average  cost  of  cnb''.  tunnels,  aqueducts 
and  screen  wells  for  Kirtland  and  Di- 
\'ision  .systems  per  million  gallons  of 
daily  capacity $  1 1 ,500 

The  assumed  life  of  cribs,  tunnels,  aqueductsand  screenwells  is  1 00  years.     The 


the  ye 


the  yearly  apreciation  of  Cleveland  water-works  lar.d  nior 
irly  cost  of  the  bonds  which  are  required  for  its  purcha.se. 

PUMPING  STATION  COSTS 

Kirtland 

Btiildings  (pumping  engine  and  boiler  house) $600,000 

Triple  expansion  pumping  engines 786.000 

Boilers,  piping  and  miscellaneous  equipment 224,000 


Total  pmnpiiig  station  cost $1,600,000 

L'Umate  c:tp:if  ity  of  pumping  stations ,  nt.g.d 1 65 

Cost  per  million  gallon  of  capacity $9,700 

Average  cost  of  both  stations  per  million  gallons  of 

capacity 

Aaeumed  life  of  complete  pumping  .stations 


Divi.ion 

$405,000 

805.000 

190.000 

$1,404,000 

I6S 

$8,500 


FILTRATION  PLANT 
Cost  of  Division  Avenue  filtration  plant  (rated  eapaeity,  150,000,000 

m  g,d.) $2,250,000 

Cobt  per  million  gallons  of  capacity 1 5,000 

Assumed  hfe  ol  filtration  plant 50  year^ 

3o8t  of  low   lift  building,  punipa  and  proportional  co?t  of  boilers 

and  mLsccllaneou<  equpment $297,000 

Lost  per  million  gallon-  capacity 1 ,800 

\»timed  life  of  complete  low-hft  pumping  station 30  year.- 

We  have  a.s.sumed,that  the  cost  of  the  distribution  j*ystem  would  be  the  same  for 
iirect  as  for  reservoir  punipage,  artd  have  not  mcluded  its  cdst  in  any  data  com- 
piled herein. 

KE.SEItVolK  COS'IS 

Fairmount       Kinsman      Warrensvillc 

O'aacity  of  reservoira,  gallona 80,500.000      35,600,000      22,300,000 

Vear  completed 1885  1884  1914 

'^t  of  reservoir $404,400  $159,400  $137,600 

C"on  per  million  gallons 5,300  4,474  6,170 

Average  co.st  of  three  reservoirs  per 

million  i;nllon.- of  capacity $5,315        

.\-wunit<i  life  of  reservoirs J0()  year;* 

In  determining  the  costs  of  works  at  a  proper  capacity 
o  meet  an  average  yearly  demand  of  100  m.g.d.  with 
lumping  stations  of  various  maximum  capacities,  a  large 
lumber  of  assumptions  had  to  be  made  and  those  having 
he  greatest  influence  on  this  subject  are  shown  diagram- 
itically  in  Fig.  .'>.  In  the  curve  labeled  "Pumping  Station 
buildings.  Cribs,  Tunnels  and  Aqueducts"  the  cost  has  been 
ncreased  SO  per  cent  for  double  the  capacity.  This  is  due 
o  the  fact  that  the  unit  costs  of  the  tunnel  systems  and 
lumping  stations  would  be  .somewhat  less  for  the  larger 
apacities,  and  the  boiler  house  building  would  be  relatively 
■mailer  due   to   the    fact   that   the    boiler   could    be   run    at 


higher  ratings  for  short  periods  and  the  tunnel  size  could 
be  relatively  smaller  for  peak  demands  than  for  steady 
demands,  as  the  friction  loss  could  be  somewhat  greater 
for  a  peak  demand  of  a  given  rate  than  for  a  steady  de- 
mand of  the  same  rate.  The  tunnel  capacity  does  not 
exceed  150  m.g.d.  when  used  in  connection  with  a  filter 
plant,  as  the  clear  water  basin  is  assumed  to  take  care 
of  the  hourly  fluctuations  of  filtered  water  pumpage. 

The  pumping  station  boiler  and  miscellaneous  equip- 
ment costs  curve  shows  that  the  costs  vary  directly  with 
the  station  capacity  up  to  150  m.g.d.  and  that  they  increase 
30  per  cent  more  for  a  225  m.g.d.  capacity  station  as 
compared  with  the  150-m.g.d.  station.  The  filter  plant 
capacity  does  not  exceed  150  m.g.d.  as  the  clear  water 
basin  is  assumed  to  take  care  of  all  hourly  fluctuations 
throughout  a  maximum  demand  day.  No  increase  has 
been  made  in  the  cost  of  coal  for  the  plants  operating  up 
to  130  per  cent  capacity,  but  it  has  been  assumed  that  the 


110     l\5      120     1J5     130    \3b     140     145     150     155     160     165     170      ... 
Pumping  Station  Capaci+y  in  Fter  Cent  of  Yearly  Av.  Dolly  Pumpogo 

FIC.  \.     RESERVOIR  CAPACITIE.S  FOR  ALL  VARIATIONS  IN 

DEAIAND    IN    ONE- YEAR   PERIOD    FOR   VAKIOl'.S 

PUMP  CAPACITIES 

coal  cost  would  be  gradually  increased  until  it  becomes 
10  per  cent  higher  for  direct  pumpage  at  a  225-m.g.d.  peak 
than  for  a  station  which  would  only  have  to  pump  a  130 
m.g.d.  maximum.  With  the  direct  system  of  pumpage, 
pumps  and  boilers  run  at  a  lower  load  factor,  as  the  sta- 
tion must  be  ready  at  all  times  for  large  fluctuations  in 
demands  which  would  result  in  a  somewhat  lower  over-all 
.station  duty  and  resulting  increase  in  coal  consumption. 
The  pumping  station  supervision  and  operation  is  assumed 
to  increase  60  per  cent  for  an  increase  in  pumping  sta- 
tion capacity  of  125  per  cent.  The  cost  of  tunnel  opera- 
tion, which  includes  cribkeeper's  salaries,  etc  ,  remains  the 
same   irrespective  of  the  size  of  the  tunnel. 

Reservoir  operation  costs  consisting  principally  of  keep- 
er's and  gardener's  salaries  vary  from  $115  p.m.g.  for 
a  10-m.g.  reservoir  to  $15  for  a  reservoi'-  of  200  m.g. 
capacity  or  over. 

Filter  plant  supervision,  labor,  chemicals  and  supplies 
are  assumed  to  be  the  same  over  a  year's  period,  whethe, 
the  plant  operates  .steadily  at  a  100-m.g.  rate  or  filters; 
up  to  rates  of  150  m.g.  per  day. 
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100     110      120     \30     140     150      160      170     180     190    ZOO     210     SO 
Ert-cttion  CapacrtY  in  Per  Cent  of  Av.  Daily  Pumpoge 

FIG.   5.     GENERAL  ASST.MPTIONS  OF  COST  INCREASE  FOR 

VARIOUS  SERIES  USED  IN  COMPUTING  COSTS  FOR 

INCREASING   PUMP  CAPACITIES 

From  Figs.  4  and  5  the  tabulated  costs  of  the  pumping 
stations,  tunnel  systems,  etc.,  we  have  determined  (Fig. 
6)  the  combined  first  cost  of  various  sizes  of  tunnels,  pump- 
ing stations,  filter  plants  and  reservoirs  required  to  take 
care  of  all  variations  in  demand  throughout  the  year. 

The  capital  charges  for  conditions  A,  B,  and  D,  are 
all  approximately  a  minimum  for  a  130  m.g.d.  pumping 
station  and  a  60-m.g.  reservoir.  For  the  centrifugal  sta- 
tion, filter  plant  and  covered  reservoir  combination  of 
Curve  D,  the  minimum  cost  would  be  for  a  150-m.g.cf. 
capacity  pumping  station  and  a  20.6-m.g.  reservoir.  These 
curves  also  show  that  it  would  be  just  as  economical  from 


100    no    i?o    130    140    150    leo    i7o    leo    i9o   eoo   zio    za 

Pumping  Station  Capacity  in  Per  Cerrf  of  Yearly  Av.  Daily  Pumpage 

FIC.   6.      COMBINED  FIRST  COST  VARIOUS   SIZED    PLANTS 

TO  TAKE  CARE  OF  ALL  VARIATIONS  IN  PUMPAGE 

DEMANDS    DURING    A    YEAR 

The  plants  Include  tunnels,  pumping  stations,  filters  and  rcser- 
volre. 

A;  Open  reservoir,  triple  ixpnn.qlon  .itatlon,  based  on  condi- 
tions at  Kirtland  pumping  .station  from  1901  to  date. 

B :  Same  as  A,  with  llltcr.s :  based  on  operations  at  the  New 
Division  Ave.  pumping  stations  and  filter  plant  since  put  in  use 
in  1917. 

C :  Covered  reservoir,  centrifugal  station ;  based  on  Kirtland 
St.  operations,  If  centrifugal  pumps  were  to  be  used  after  Baldwin 
St.   reservoir  is  built. 

D.  Covered  reservoir,  centrifugal  pumps  and  filters ;  based  on 
conditions  at  both  pumping  station,  if  equipped  with  ccntrlfMgal 
pum*"  after  Baldwin   reservoir  completed. 


the  standpoint  of  first  cost  to  build  either  pumping  stations 
of  225  m.g.d.  capacity  for  direct  pumpage  or  open  reser- 
voirs of  approximately  340  m.g.  capacity  for  conditions  A 
and  B,  and  closed  reservoirs  of  approximately  240  m.g. 
capacity  for  conditions  C  and  D  with  the  corresponding 
sizes  of  pumping  stations. 

In  the  construction  or  reconstruction  of  a  waterworks, 
the  first  cost  is  of  relatively  less  importance  than  the  annual 
costs  made  up  of  operation,  maintenance  and  fixed  charges. 
By  the  use  of  Figs.  4  and  .">  and  the  assumptions  given 
below.  Curves  E,  F,  G,  and  H,  Fig.  7,  have  been  drawn 
to  show  the  combined  annual  operation,  maintenance  and 
fixed  charges  for  various  sizes  of  tunnels,  pumping  sta- 
tions, filtration  plants  and  reservoirs  required  to  take  care 
of  all  variations  in  demand  over  a  year's  period. 

In  computing  the  annual  fixed  charges  the  life  of  the 
various  waterworks  properties  have  been  assumed  to  be  a 
certain  number  of  years,  and  there  has  been  added  to  the 
yearly  maintenance  cost  the  annual  payment  required  to 
retire  a  serial  bond  in  the  amount  of  the  cost  of  the  prop- 
erty,  the   bond    having   the    same    life   as   the    waterworks 
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•■IG.    7.      COMBINED    .\NNUAL   OPERATION.    MAINTENANCB 

.\NI>   FIXED  CH.XRGES   FOR  VARIOUS   SIZED  WORKS 

ro  TAKE  CARE  OF  ALL  VARl.VTIONS  IN 

DEMAND  DURING  .\  YEAR 

E :  Open  reservoir  triple  expansion  engine. 

F;   Open  reservoir  triple   expansion  engine  with  filters. 

''■:    Covered   reservoir,  centrifugal  station. 

II:    Covered   reservoir   with   (liters. 

property  being  considered.  In  other  words,  the  money  bor- 
rowed to  pay  for  the  construction  of  the  tunnels,  pumping 
stations,  filtration  plants  and  reservoirs,  will  have  been 
paid  back  by  the  time  they  have  become  ob.solete. 

Curves  F  and  G  are  a  minimum  tor  130  and  140  m.g.d., 
respectively,  while  Curves  F  and  H  reach  their  minimum 
points  at  124  and  130  m.g.d.  The  difference  between  these 
points  in  both  cases  is  due  to  the  fact  that  the  cost  of 
operation  and  maintenance  of  the  triple  expansion  sta- 
tion, with  an  open  reservoir,  is  relatively  greater  than 
for  the  centrifugally  operated  station  with  a  covered  reser- 
voir and  therefore  the  pumping  capacity  of  the  triple- 
expansion  station  would  be  smaller  than  the  centrifugal  foi 
the  same  annual  costs.  It  will  also  be  observed  for  Curves 
F  and  H,  which  include  a  filtration  plant,  that  the  differ- 
ence in  pumping  station  capacity  is  6  m.g.d.  whereas  for 
Curves  E  and  G,  which  do  not  include  a  filtration  plant, 
the  difference  in  pumping  station  capacity  is  10  m.g.d. 
This  is  explained  by  the  fact  that  the  annual  cost  of  filtra- 
tion plant  is  a  relatively  large  percentage  of  the  entire 
annual  waterworks  cost  and  therefore  the  difference  in 
annual  cost  between  the  triple-expansion  open  reservoir 
combination  and  the  centrifugal  covered  reservoir  combina- 
tion is  relatively  less. 
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Letters  to  the  Editor 


If  you  have  ideas  that  would  interest  engineers 
and  contractors  we  shall  he  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


Design  Provisions  in  Joint  Committee  Report 

Sir — I  have  read  with  interest  your  review  of  the  "Joint 
Committee's  Tentative  Concrete  Specifications,"  in  the  July 
14  issue  of  Engineering  News-Record.  There  are,  unfor- 
tunately, some  typographical  errors  in  the  report  on  which 
this  review  is  based  and  in  at  least  one  instance  this  has  re- 
sulted in  a  misinterpretation  of  the  report.  There  are  a 
few  other  places  in  which  the  review  gives  what  I  believe  is 
a  wrong  interpretation  of  the  specifications.  I  wish  briefly 
to  call  attention  to  these  points,  in  order  to  set  the  matter 
clearly  before  the  public. 

On  p.  68  about  the  middle  of  the  second  column  is  found 
the  sentence:  "A  footnote  gives  preference  to  billet  steel 
pins."  Undoubtedly,  the  word  "bars"  was  intended  instead 
of    "pins." 

On  p.  69  under  "Design  Provisions,"  the  impression  may 
be  taken  that  for  reinforced-concrete  beams  the  only  con- 
ditions under  which  as  high  a  shearing  stress  as  12  per  cent 
of  the  28-day  strength  of  the  concrete  will  be  permitted,  is 
the  case  in  which  longitudinal  bars  are  bent  up  in  a  single 
plane  and  in  which  all  longitudinal  bars  are  anchored.  While 
it  is  possible  that  the  summary  of  working  stresses  in 
Article  201  and  202  might  lead  to  this  impression,  study  of 
Sections  125  and  129  of  the  specifications  shows  that  the 
maximum  allowable  shearing  stress  of  0.12  yj^  is  for  the  case 
in  which  the  longitudinal  bars  are  anchored  and  in  which 
the  beams  are  reinforced  with  stirrups  or  bent-up  bars  or 
a  combination   of  the   two   methods. 

Although  the  "Summary  of  Stresses"  is  quoted  directly 
from  the  report,  I  believe  that  misunderstanding  in  connec- 
tion with  the  maximum  shearing  stresses  in  beams  with 
bars  bent  up  at  a  single  point  would  be  less  likely  to  occur 
if  the  summary  on  shearing  stresses  in  concrete  had  been 
made  in  the  original  report,  as  follows: 

Maximum  Shearing  Stresses  in  Concrete 

Longitudinal  Bars  not  Aiwhored. 

(a)  Beams    without   web    reinforcement         0.02/V 

(b)  Beams    with     stirrups     or    bent-up 

bars  or  a  combination  of  the  two 
methods  0.06/V 

Longitudinal  Bars  Anchored. 

(a)  Beams    without   web   reinforcement         0.03/V 

(b)  Beams    with     stirrups     or    bent-up 

bars  or  a  combination  of  the  two 
methods  0.12/',. 

Under  the  "Flat  Slab  Provisions"  the  term  M,)  is  referred 
to  frequently,  but  it  seems  nowhere  to  be  stated  that 


Mo  =  0.09Wl(l   -  |yY. 


The  sentence  indicating  the  tolerance  in  the  moments  might 
be  clearer  if  it  read  as  follows:  "A  tolerance  of  0.03.1/,,  is 
permitted  in  the  sum  of  the  maximum  negative  moments 
in  the  two  column  strips  and  0.01A/<,  in  the  sum  of  the 
maximum  positive  moments  in  the  two  column  strips,  as 
well  as  a  tolerance  of  0.01iV/,j  in  the  maximum  negative 
moment  and  also  in  the  maximum  positive  moment  in  the 
middle  strip." 

The  inference  is  given  that  the  provisions  for  the  slab 
thickness  are  "identical  with  the  provisions  of  the  1916 
I-  C.  report  *  *  *."  The  slab  thickness  provision  is  identi- 
cal with  the  requirements  of  the  1916  report  only  for  the 
thickness  at  the  column  in  the  case  of  the  slab  which  has 
1  dropped  panel  and  provided  that  the  diameter  of  the 
:oIumn  capital  is  equal  to  0.22.5  times  the  span,  provided 
also  that  the  dropped  panel  is  0.4  of  the  short  panel  length 
ind  that  the  moment  coefficient  R,  of  this  formula  is  equal 
to  0.54.     It   should   be   stated  that   in   the    slab  formula 


t   —  thickness  of  slab  or  of  slab  plus  dropped  panel 
c  —  diameter  of  column  capital 
/   =  long  span  center  to  center  of  columns 
I,  —  short  span  center  to  center  of  columns 
6,  =  width  of  dropped  panel   in  the  direction  of  the 
short   span   or,   in   the   case   of   slabs   without 
dropped  panels,  6  is  J  the  short  panel  length. 
On  p.  70,  the  statement  is  made  that  "The  general  point 
of  inflection  is    h   instead  of  0.2   in   earlier  reports."     The 
coefficient  I's  is  a  typographical  error  which  occurred  in  the 
Progress  Report  on  which  your  review  was  based.     The  co- 
efficient should  be  tu.    It  has  apparently  escaped  your  notice, 
however,  that  the  distance   u,   is  measured  from  the  center 
of  the  span  instead  of  from  the  support  (as  in  the  report  of 
the  former  committee),  so  that  actually  the  assumed  posi- 
tion of  the  point  of  inflection  is  the  same  as  in  the  report 
of  the  former  Joint  Committee. 

W.  A.  Slater, 
Secretary,  Committee  on  Design,  Joint  Committee  on  Stand- 
ard Specifi<  ations  for  Concrete  and  Reinforced  Concrete. 
Washington,  D.  C,  Aug.  2. 


In  Defense  of  Maude  and  Jerry 

Sir — In  Engineering  News-Record  of  July  21,  p.  89,  is 
an  editorial  on  truck  mortality.  It  is  no  matter  of  surprise 
that  truck  mortality  is  great.  In  my  experience  any  gaso- 
line motor  is  short  lived  and  unreliable.  While  the  blame 
can  justly  be  placed  largely  on  carelessness  and  inexperi- 
ence of  the  operators,  yet  it  must  be  admitted  that  a  high 
degree  of  skill  and  careful  operation  are  not  generally  ob- 
tainable. It  has  been  my  firm  belief  for  some  time  that  few 
should  purchase  either  tractor  or  truck  who  were  not  going 
to  operate  it  personally.  This  is  especially  true  of  the 
farmer.  When  one  considers  the  first  cost,  the  cost  of  up- 
keep and  renewals  and  the  salvage  value  of  the  motor  and 
the  mule,  the  latter  is  without  doubt  the  more  economical. 

The  justification  of  the  motor  is  in  the  possibly  larger 
amount  of  work  it  can  do,  not  in  its  greater  economy;  and 
now  that  labor  is  more  plentiful  and  horse  feed  is  much 
cheaper,  the  engineer,  contractor  and  farmer  sho'ild  not 
forget  the  possibilities  of  the  mule  and  horse.  In  a  recent 
experience  of  the  writer  it  was  observed  that  in  harvest- 
ing a  field  of  wheat  three  good  horses  and  one  man  were 
cutting  twice  as  much  grain  as  a  tractor  and  two  men. 
These  were  being  used  in  the  same  field  under  identical  con- 
ditions. The  foreman  of  the  farm  expressed  the  wish  that 
he  had  had  two  teams  so  he  could  discard  the  tractor. 

The  mule  has  survived,  notwithstanding  shortage  of  labor 
and  high  cost  of  feed,  an  ignorant  prejudice.  He  has  had  no 
propaganda  in  his  favor,  while  our  Sunday  papers  reek 
with  articles  on  the  motor.  Our  trade  journals  are  con- 
gested with  advertisements,  and  paid  propagandists  roam 
the  country  extolling  the  virtues  of  the  truck,  tractor  and 
automobile,  while  the  lowly  mule  needs  none  of  these  things 
to  intrigue  the  wise  purchaser. 

Let  the  prospective  purchaser  of  a  truck  or  tractor  visit 
the  bone  yards  and  junk  depots — those  all  too  numerous 
graveyards  of  truck,  tractor  and  auto — before  discarding 
Maude  and  Jerry,  and  let  those  who  have  tried  machinery 
observe  and  try  out  the  possibilities  of  the  mule  and  I 
predict  that  that  product  of  old  Missouri,  though  "without 
pride  of  ancestry  or  hope  of  prosperity,"  will  be  with  us 
for  years  to  come,  to  our  own  satisfaction  and  profit. 

Have  you  ever  seen  anyone  digging  a  mule  out  of  a  mud 
hole?  Or  jacking  up  the  leg  of  a  mule  on  the  roadside? 
Have  you  ever  seen  a  mule  on  fire  or  with  his  gears 
stripped?  Have  you  ever  seen  a  collision  between  two 
mules?  Or  ever  seen  a  mule  with  a  broken  axle?  Have 
you  ever  seen  a  one  ton  mule  team  that  cost  $.3,000;  or  a 
five  ton  mule  team  that  cost  $5,000;  or  ever  seen  either  that 
lasted  only  a  year;  or  which  had  an  annual  depreciation 
of  even  20'';  ? 

Have  you  ever  seen  a  mule  team  that  had  to  be  towed  in? 
And  if  a  mule  breaks  a  hame-string  or  device,  does  that 
stop  the  whole  outfit  until  you  can  send  to  town  for  a 
'part"  and  an  "expert"  to  put  it  in?  Did  you  ever  have 
to  send  to  Detroit  for  a  mule  shoe  or  a  tug,  or  any  other 
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part,  and  remain  idle  until  the  part  arrived?  Di-I  you 
ever  think  it  necessary  to  build  roads  costing  $30,000  per 
mile  for  a  mule  to  travel  over? 

On  the  other  hand:  Did  you  ever  see  a  truck  that  knew 
when  it  was  out  of  gas  or  oil?  Or  that  was  both  an  alarm 
clock  and  a  dinner  gong?  Did  you  ever  iieen  one  which 
had  sense  enough  to  stop  when  the  plow  struck  a  stump; 
to  refuse  to  run  over  a  man  or  to  not  skid  over  a  steep 
embankment?  Did  you  ever  see  a  truck  that  would  travel 
a  mountain  trail  with  a  pack?  Or  that  you  could  ride  up 
the  middle  of  a  stream  while  fishing  for  trout? 

Did  you  ever  see  a  truck  that,  when  lost,  would  bring 
you  safely  home  over  bad  roads,  through  forest  and  flood,  or 
that  would  keep  to  the  road  while  the  driver  slept,  and  at 
the  same  time  give  itself  more  gas  and  apply  the  brakes  as 
circumstances  required?  Did  you  ever  see  a  truck  that 
would  put  its  radiator  on  your  shoulder  and  beg  for  a  chew 
of  tobacco?  Did  you  ever  see  one  that  in  spite  of  mud  and 
steep  grades  and.  poor  drives  would  ramble  right  along  and 
deliver  the  goods?  Did  you  ever  see  one  that  grew  more 
valuable  during  the  first  four  years  of  service,  or  one  that 
was  tractor,  truck,  saddle  horse  and  driving  animal  all  in 
one,  and  that  would  repair  itself  by  simply  turning  it  out 
to  pasture? 

Long  live  the  mule!    May  his  tribe  increase! 

Denver,  July  28.  -John  K.  Fielh. 

Consulting  Engineer. 

Engineering  Courses  of  Professional  Grade 

Sir — Prof.  Burr's  address  on  engineering  education  gives 
expression  to  thoughts  that  are  not  uncommon  among 
engineers  who  concern  themselves  about  the  standing  and 
recognition  of  the  profession. 

That  it  is  desirable  that  an  engineer  should  he  made  "a 
man  of  cultivation  as  well  as  of  technical  excellence"  is  an 
opinion  that  will  be  generally  subscribed  to.  It  is  not  only 
desirable  for  the  personal  benefit  of  the  individual,  broaden- 
ing his  faculties,  widening  his  scope  of  vision  and  increasing 
the  value  of  his  technical  training,  but  for  the  consequent 
improvement  of  the  general  standard  of  the  profession. 

Such  cultivation  may  be  acquired  by  self  training,  in  the 
course  of  technical  education,  or  subsequently  (fine  instances 
of  that  kind  of  successful  education  are  not  rare),  but  the 
foundation  for  it  will  be  laid  most  securely  in  early  life. 
and  in  advance  of  the  strictly  technical  training.  It  may 
well  be,  as  Prof.  Burr  points  out,  that,  "if  our  secondary 
schools  were  administered  a  little  more  intelligently,"  it 
would  be  possible  to  incorporate  a  course  of  cultural  or 
liberal-arts  work  in  the  education  of  the  young  engineer  as 
would  add  cultivation,  without  unduly  postponing  entry  into 
active  practice  or  imposing  undue  strain  in  the  period  of 
technical  study. 

To  make  such  preliminary  cultural  or  liberal  course  a 
compulsory  pre-requisite  to  technical  study,  cannot,  how- 
ever, be  so  readily  accepted. 

It  is  essential  that  the  engineer  should  have  the  sure 
foundation  of  thorough  knowledge  of  the  scientific  principles 
that  govern  the  work  he  will  engage  in;  it  is  not  essential 
though  it  may  be  desirable,  that  be  should  be  even  familiar 
with  history  and  literature  in  general,  or  of  engineering 
in  particular,  or  that  he  should  be  able  to  express  himself 
clearly,  forcefully  and  with  conviction,  or  with  intelligence 
and  discrimination  on  public  affairs,  in  general.  It  may 
have  to  be  admitted  that  there  always  has  been,  and  prob- 
ably always  will  be,  a  relatively  large  percentage  of  engi- 
neers who  are  peculiarly  fitted  to  conceive,  design  and 
execute  the  class  of  work  that  lies  within  the  province 
of  their  calling,  and  who  are,  either  by  mental  endowment, 
limited  or  specialized,  just  as  peculiarly  unadaptcd  to  receive 
any  real  benefit  from  a  course  of  cultural  or  liberal-arts 
work.  To  such  men,  the  "closed  door"  of  compulsory  pre- 
liminary cultural  requirement  might  act  as  the  only  obstacle 
to  the  "full  expression  of  their  talents,  and,  to  the  profession, 
might  result  in  non-utilization  of  the  best  material. 

It  is  also  true,  one  may  suggest,  that  there  aiv.'ays  will 
be  a  necessary  and  possibly  large  percentage  of  "hewers  of 
wood  and  drawers  of  water"  within  the  profession,  which 


class  must  be  relied  upon  and  which  ought,  for  many 
apparent  reasons,  to  be  admitted  into  the  ranks. 

The  vision  of  a  professional  body  all  of  whose  members 
shall,  under  compithion,  be  broadly  cultivated  and  thor- 
oughly trained  technically,  may  be  a  delectable  one,  but  it 
may  be  doubted  if  it  is  a  practicable  or  obtainable  one. 

Prof.  Burr  may  be  inclined  to  exaggerate  the  effect  of 
increased  cultivation,  by  itself,  upon  the  attitude  of  the 
public  toward  the  proper  recognition  of  the  profession.  It 
may  be  doubtful  if  the  greater  recognition  of  the  legal  and 
medical  professions  has  been  due  to  the  broader  cultivation 
of  their  members,  or  if  the  members  of  these  professions 
would  make  such  contention  seriously. 

While  some  of  Prof.  Burr's  comments  might  be  read  to 
imply  that  he  places  little  reliance  on.the  efforts  of  organiza- 
tion to  secure  such  recognition,  and  that  apart  from  his 
aiTaignment  of  S.  P.  E.  E.  to  properly  utilize  its  opportun- 
ities, previous  failures  of  organization  cannot  be  made  to 
justify  the  conclusion  that  the  desired  result  cannot  be 
so  secured. 

The  hope  of  greater  public  recognition  of  the  engineering 
profession  may  lie  in  the  combination  of  broader  cultivation 
with  sounder  organization.  Concentration  of  effort  should 
mark  the  future,  as  dissipation  of  energy  in  a  multiplicity  nf 
organizations  has  marred  the  past. 

Los  Angeles,  Aug.  5.  Georof.  G.  Anderson.       I 

Sir: — Prof.  Burr  is  correct — the  engineering  profession 
will  never  take  its  rightful  place  in  forums  until  individuals  ' 
in  the  profession,  and  a  large  and  growing  number  thereof, 
are  broadly  and  liberally  educated.  We  need  more  of 
language,  history,  philosophy,  ethics  and  economics  and 
less  of  the  minute  technic  of  manipulation  which  is  common 
in  much  of  the  engineering  training  now  being  given,  with 
the  result  that  graduates  believe  themselves  to  be  full- 
fledged  engineers  upon  graduatiim  instead  of  beginner,"; 
requiring  much  experience.  We  need  more  training  for  man- 
hood and  citizenship  with  human  understanding  and  less 
as  expert  manipulators  of  processes. 

How  this  much-desired  liberal  training  shall  be  obtained 
is  not  so  easily  stated  or  determined.  Sometimes  it  may 
be  in  a  university,  where  opportunity  is  afforded  for  both 
kinds  and  degrees  of  training  in  simultaneous  work.  Some- 
times it  may  be  where  opportunity,  time  and  personal 
finances  permit,  by  first  securing  an  academic  and  collegiate  , 
or  business  training  and  then  by  specialization  in  a  recog- 
nized institution,  devoting  its  major  time  to  technical  work. 
Or  it  may  well  be  in  many  cases  where  time  and  money 
permit  of  a  few  years'  work,  only,  beyond  the  high  or 
preparatory  school,  that  the  technical  college  shall  so  modify 
the  present  rigid  curriculum  of  science  and  technic  to  pro- 
vide less  of  this  and  more  of  the  development  of  manhood. 

It  must  be  remembered,  however,  that  there  is  always 
opportunity  in  our  varied  life  for  training  for  all  degrees 
of  attainment  and  in  the  above  remarks  the  writer  would 
not  be  interpreted  as  saying  that  there  is  no  opportunity 
for  the  trade  school  and  the  training  of  those  who  would 
become  fitted,  some  even  from  the  graded  school  work,  for 
the  positions  of  high-grade  artisans,  mechanics  and  the 
rank  and  file  of  those  who  work  in  the  engineering  and 
technical  professions  under  the  leadership  of  the  more  com* 
pletely  trained  man.  The  responsibility  then  arises  of  dis- 
tinguishing different  degrees  and  breadths  of  training  and 
this  may  well  be  taken  care  of  by  classified  membership  in 
societies,  degrees  or  registration  of  engineers. 

The  paper  of  Prof.  Burr  is  understood  to  relate  to  the 
training  of  the  higher  grades  in  the  profession,  to  the 
leaders  and  directors  of  enterprises.  The  catch  phrase  that 
leaders  are  "born  but  not  made"  will  likely  lead  us  to  the 
erroneous  conclusion  that  training  for  all  shall  be  alike. 
There  is  opportunity  for  the  rank  and  file,  as  well  as  for 
the  captains,  and   the  training  may  well  be  differentiated. 

It  will  probably  interest  the  readers  to  know  that  at  the 
same  meeting  at  which  Prof.  Burr  presented  his  paper 
there  was  also,  among  other  reports,  one  by  a  Conimittc' 
on  Business  "Training  for  Engineering  Students.  This 
report  relates  to  business  training  as  distinguished  from 
technical  training.     The  reasons  for  the  former  are  some- 
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what  tne  same  in  principle  as  the  arguments  for  a  liberal 
education.  While  there  are  many  who  still  may  be  dis- 
pleased with  any  suggestion  to  omit  less  nf  the  technical 
work  and  introduce  more  subjects  of  general  training,  it 
appears  that  there  is  a  growing  feeling,  even  among  the 
teaching  profession,  that  a  great  opportunity  is  being  lost 
in  training  engineering  students  for  technique  rather  than 
for  life.  Morris  Knowle.^. 

Pittsburgh,  Aug.  5. 

[The  report  that  Mr.  Knowles  refers  to  endorses  the  con- 
clusions of  the  Conference  on  Business  Training  for  Engi- 
neers, held  in  Washington,  June  23,  1919,  to  the  following 
effect: 

1.  That  there  be  required  in  all  engineering  courses  12  to 
18  semester  hours  in  the  following  subjects— general  eco- 
nomics, cost  accounting,  business  organization  and  busi- 
ness law. 

2.  That  there  be  offered  as  electives  1.5  to  30  units  in 
business  economics,  including  labor  and  employment  pi'ob- 
lems,  statistics,  corporation  management  and  tinance,  polit- 
ical science,  marketing  (including  advertising  and  sales- 
manship), psychology,  scientific  management,  and  trans- 
portation.— Editor.] 


The  Providence  Club-House 

Sir — I  would  suggest  that  the  Providence  Engineering 
Society  furnish  as  part  of  its  club-house,  as  described  in  your 
issue  of  August  4,  a  stock  of  logarithms  in  order  that  the 
members  can  borrow  ten  when  they  are  short,  and  that  the 
society  keep  the  surplus  tens  in  stock  that  they  may  accrue 
during  the  process  of  their  weighty  deliberations  while  en- 
gaged in  the  pool,  billiard  and  dining  rooms. 

Cincinnati,  Aug.  10.  A  Cincinnati  Engineer. 


Sir — I  have  read  with  interest  the  e.xtremely  instructive 
description  by  Warren  B.  Lewis  of  the  proposed  club-house 
for  the  Providence  Engineering  Society.  It  would  seem  that 
Providence  is  the  only  agency  properly  equipped  to  care 
for  institutions  of  this  sort.  Present  day  styles  in  engi- 
neers' club-houses  fall  far  short  of  the  ideal,  and  any  serious, 
painstaking  effort  looking  toward  a  solution  of  existing 
difficulties  is  to  be  commended.  The  subject  is  one  near 
my  heart,  and  I  know  the  designer  of  this  act  of  Providence 
will  welcome  criticism  and  suggestion  from  a  fellow  worker 
in  the  vineyard. 

In  the  first  place  a  mistake  was  made  in  selecting  as  the 
site  for  the  building  the  "center  of  gravity"  of  the  club 
membership.  It  would  have  been  far  better  to  have  chosen 
the  center  of  gaiety  or  frivolity.  However,  as  it  is  fre- 
quently difficult  to  distinguish  the  finer  shades  of  meaning 
differentiating  the  terms,  the  oversight  is  not  fatal.  Per- 
haps the  locations  might  have  proved   identical. 

The  method  of  eliminating  overhead  is  original  and  ef- 
fective. There  is  another  bete  noir  of  the  engineer  which 
might  be  adequately  disposed  of  in  Mr.  Levris'  building. 
That  is  amortization  or  obsolescence.  I  suggest  its  being 
stored   in  the  library. 

The  projection  apparatus  for  lantern  slides  and  movies 
is  not  specifically  mentioned,  but  its  use  is  indicated,  dis- 
play apparently  to  be  made  on  the  ceiling.  There  is  a  dis- 
tinct advantage  in  having  the  projector  handy  to  the 
speaker,  thus  eliminating  the  operator,  but  it  is  suggested 
that  the  audience  might  receive  vary  impressions  from  the 
illustrations,  as  individuals  must  of  necessity  view  them 
from  different  angles.  This  difficulty  might  be  obviated  by 
revolving  the  projector  horizontally  while  the  picture  is  on 
view. 

The  cafe  is  in  a  position  to  specialize.  Clams  will  always 
be  easily  obtainable,  and  slightly  added  expense  will  provide 
brooding  apparatus  on  the  roof  warmed  by  the  protruding 
boilers,  thus  making  spring  chickens  and  broilers  available 
the  year   'round. 

Altogether,  it's  some  club-house,  I'll  tell  the  world. 

W.  E.  ROLFE, 
St.  Louis,  Aug.  10.  Engineers'  Club  of  St.  Louis. 


A  Plea  For  Easier  Building  Credit 

Sir — Has  not  the  keynote  of  building  depression  bee_ 
struck  by  E.  F.  Quirke,  in  his  letter  under  the  caption  "Steel 
Lower,"  published  in  Enfjineerinf/  News-Record,  August 
11,  p.  250,  when  he  states: 

"It  is  not  so  much  the  cost  of  material  that  is  holding 
uo  the  jobs  as  the  fact  that  projects  can  not  be  financed 
at  a  reasonable  rate  of  interest?" 

Are  not  bankers  deterrent  factors  fi'om  their  discoui'age- 
ment  of  prospective  builders  ?  It  may  be  they  wish  to 
safeguard  themselves  against  drop  in  value  of  securities 
in  past  building  projects  with  inflated  values.  Undoubtedly, 
when  steel,  which  is  the  leading  industry  in  building,  starts 
to  rise  in  price,  building  will  improve.  A  banker  will  not 
recommend  investment  in  a  falling  market. 

Profiteering  has  been  rampant  among  labor,  material 
manufacturers  and  bankers.  Labor  and  materials  have 
been  liquidated  considei'ably.  When  will  the  banker  see 
the  writing  on  the  wall?  The  banker's  slogan  lately  has 
been  "liquid  loans,"  which  result  in  "get-rich-quick"  schemes, 
that  surely  can  not  last  long. 

A  banking  system  that  can  only  loan  money  for  two  or 
three  months  (at  exorbitant  rates),  enabling  material  men 
and  others  in  similar  position  to  profiteer,  but  does  not 
permit  of  long  loans  at  reasonable  rates,  which  are  required 
for  building  operations  and  other  such  works  that  tend  to 
economic  production,  must  sooner  or  later  bring  destruc- 
tion upon  itself. 

Labor  organizations  have  learned  their  lesson.  What 
difference  of  position  can  there  be  between  the  Federal 
Reserve  and  the  A.  F.  of  L?  Both  appear  to  be  country- 
wide unions,   one  supplying  labor  and   the   other  finance. 

Boston,  August  13.  Frederick  O.  Lewis. 


Opportunity  for  Engineers  as  Farm  Appraisers 

Sir — The  Farm  Loan  Act  creating  the  federal  land  banks 
and  the  joint  stock  land  banks  for  the  purpose  of  extend- 
ing credit  to  farmers  provides  that  all  loans  made  by  these 
banks  must  have  the  security  appraised  and  recommended 
by  federal  appraisers.  These  appraisers  are  appointed  by 
the  Federal  Farm  Loan  Board  at  Washington.  These  men, 
under  the  act,  are  absolute  judges  as  to  the  quality  of  the 
security  which  is  later  sold  to  the  public  in  the  form  of 
farm  loan  bonds.  Of  course,  the  sevei'al  banks  as  well  as 
the  federal  board  have  the  privilege  to  reject  any  loan 
they  may  consider  improperly  secured.  However,  they  have 
only  the  appraisers'  report  to  guide  them  unless  they  see 
fit  to  make  additional  investigations. 

During  normal  times  the  farm  loan  system  will  issue 
from  one  hundred  to  two  hundred  million  dollars  in  farm 
loan  bonds,  which  are  advertised  and  sold  as  being  made 
under  government  supervision  and  as  being  absolutely  the 
highest  class  of  investments. 

In  my  opinion  the  duties  and  responsibilities  of  an  ap- 
praiser are  far  too  important  to  be  left  in  the  hands  of  a 
varied  collection  of  appraisers  such  as  the  system  now 
has — farmers,  engineers,  lawyers,  real  estate  men,  etc.  A 
great  many  of  these  men  are  without  farm  loan  experi- 
ence of  any  kind,  nor  have  they  the  slightest  technical  train- 
ing to  qualify  them  as  competent  judges  of  first-class 
security. 

I  am  of  the  opinion  that  only  a  man  with  engineering 
training,  a  man  capable  of  analyzing  a  farm  or  a  com- 
munity as  he  would  analyze  an  industrial  plant  or  a  rail- 
road system  is  capable  of  determining  the  value  of  a  farm 
as  security  for  investment.  Ho  will  be  required  to  deter- 
mine the  damage  done  by  periodical  local  overflows,  or  the 
benefit  of  a  drainage  system  as  against  the  improvement 
tax  levied  on  the  land.  In  irrigated  sections  he  must  be 
able  to  study  the  irrigation  system  as  a  whole  from  an 
engineering  standpoint  in  order  to  determine  what  real 
benefit  any  particular  tract  within  the  district  receives. 
In  hilly  sections  he  should  know  the  meaning  of  .ontours 
and  terrace  construction.  He  should  also  know  the  value 
of  different  classes  of  highway  construction,  the  chemis- 
try of  soils  and  the  preparation  of  maps.  In  addition  to 
the   engineerinu  qualifications   he   should   also   know  some- 
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thing  of  banking  and  investments,  as  well  as  farm  economics 
and  crops.  In  fact,  as  I  see  it,  a  man  with  the  broadest 
possible  engineering-  education  is  required  to  properly  fulfil 
the  duties  as  appraiser. 

I  wish  to  call  the  attention  of  young  engineers  and  engi- 
neering schools  to  the  need  of  engineer-appraisers  in  the 
farm  loan  system.  I  see  no  reason  why  schoois  having 
a  good  course  in  agricultural  engineering  should  not  with 
a  little  additional  training  in  banking  and  finances  be  able 
to  produce  men  with  the  necessary  fundamentals  for  be- 
ginners as  appraisers.  I  wish  also  that  the  need  of  engi- 
neer-appraisers could  be  impressed  upon  the  Farm  Loan 
Board,  which  has  the  matter  of  appraisers  directly  in 
hand. 

Certainly  there  is  room  for  considerable  improvement, 
and  with  the  growing  importance  of  the  farm  system  I 
believe  it  wise  that  engineers  give  this  subject  a  little  of 
their  attention.  F.  H.  Schreiner,  Appraiser. 

5th  and  6th  Federal  Land  Bank  Districts. 

Memphis,  Tenn.,  Aug.  6. 

A.  E.  F,  Used  Similar  Built-Up  Crossing 

Sir — In  Engineerivg  News-Record,  July  28,  1921,  p.  162, 
appears  a  description  of  an  emergency  railroad  crossing 
which  would  apply  almost  equally  well  to  the  first  piece  of 
railroad  construction  performed  by  the  V.  S.  Army  in 
France,  a  matter  perhaps  of  some  historical  interest. 

The  writer  commanded  rnnipany  "('"  of  the  i-^th  Engi- 
neers, a  detail  of  which  company  in  August,  1917,  at  Bas- 
sens,  France,  built  a  standard-gage  71  deg.  crossing  from 
French  material,  doing  the  cuttins;  with  hacksaws  and  a 
very  poor  oxy-acetylene  torch.  The  crossing  was  designed 
by  Sergeants  Martin  and  Spears  and  built  under  their 
direction,  and  was  completely  equipped  with  guard  rails. 

Springfield,  111.,  Aug.  '.  h.  D    Cornisk. 

More  Knowledge  Needed  of  Lime  in  Concrete 

Sir — I  notice  in  the  report  of  the  meeting  of  the  American 
Society  for  Testing  Materials.  Evyivecring  News-Rerord. 
.Tune  30,  1921,  a  considerable  divergency  of  results  obtained 
by  different  experimenters  on  the  effect  of  lime  in  concrete. 

It  puts  me  in  mind  of  my  experience  some  years  ago  in 
building  a  sewage  disposal  system  for  one  of  the  institutions 
under  the  State  Board  of  Control  of  the  State  of  Washington. 
In  order  to  make  concrete  more  dense,  10  per  cent  of  lime 
was  used  m  the  walls  of  the  septic  tanks  up  to  water  level. 
I  had  no  accurate  testing  apparatus  with  me;  but  by  making 
bars  2  in.  square  and  18  in.  long,  and  breaking  them  by  plac- 
ing them  as  a  beam  and  gradually  loading  them,  I  found 
the  bars  with  lime  to  be  about  1.5  per  cent  weaker  than 
those  which  had  no  lime  at  six  weeks  time.  The  bars  were 
poured  from  concrete  as  it  was  placed  in  the  wall,  except 
that  it  was  passed  through  a  screen  after  mixing  to  exclude 
everything  over  S  in.  diameter,  before  placing  in  the  molds. 
It  was  spaded  into  them  with  a  piece  of  shingle,  just  as  the 
concrete  was  spaded  into  the  wall. 

On  returning  to  the  job  three  years  later,  to  satisfy  my 
curiosity  I  obtained  a  gad  and  a  hammer  and  tried  the  con- 
crete, finding  that  the  concrete  poured  with  lime  was 
distinctly  harder  than  that  poured  without.  This  applied 
not  merely  in  one  place,  but  in  every  place  I  tried.  Strength 
in  concrete  may  be  considered  a  function  of  hardness,  so 
I  may  say  that  the  concrete  with  10  per  cent  lime  included 
was  stronger  at  the  end  of  three  years  than  was  that  with- 
out. The  mixes  were  in  every  way  identical  except  that 
a  quantity  of  lime  equal  to  10  per  cent  of  the  cement  was 
added  to  the  batch  before  mixing. 

I  also  found  that  in  very  wet  batches  the  concrete  includ- 
ing lime  was  very  much  slower  in  gaining  strength  relative 
to  the  other  than  in  the  comparatively  dry  batches.  This 
effect  was  so  marked  as  to  warrant  the  belief  that  it  would 
extend  beyond  the  28-day  period,  though  my  observations 
were  not  carried  that  far. 

The  logical  conclusion  from  the  above  is  that  the  effect 
of  lime  on  concrete  is  a  much  more  complicated  matter  than 
can  be  unravelled  by  simple  28-day  tests  on  specimens. 
Cement  and  lime  are  two  different  substances,  which  prob- 
ably do  not  enter  into  chemical  union  in  concrete,  except  to 


a  very  limited  extent.  They  have  different  periods  in  which 
they  exert  their  relative  effects,  and  there  are  a  wide  variety 
of  conditions  which  can  accentuate  or  retard  the  effect  of 
each  of  them  variously.  Portland  cement  is  an  exceedingly 
complex  and  variable  substance.  Lime  with  one  brand 
of  cement  may  act  very  differently  from  the  way  it  acts 
with  another.  We  have  in  the  metallurgy  of  steel  a  striking 
illustration  of  the  way  in  which  a  very  minute  change  of 
composition  may  bring  a  wide  change  of  characteristics. 

In  brief  we  cannot  draw  any  conclusions  on  the  effect 
of  lime  in  concrete  until  we  have  much  more  complete  infor- 
mation on  which  to  base  them.  We  need  long  time  tests, 
more  data  on  the  composition  of  the  cement  and  aggregate 
used,  and  on  the  quantity  of  water. 

New  York  City,  July  26.  Leo  G.  Hall. 


Determining  Efficiency  of  Centrifugal  Pumps 

Sir — I  was  very  much  interested  in  the  article,  "New 
Method  of  Determining  Efficiency  of  Centrifugal  Pumps," 
by  Prof.  Allen  F.  Sherzer,  in  Enyhieerbig  Neus-Record  of 
June  30,  1921,  p.  1114.  This  method  will  undoubtedly  be  of 
much  service  in  estimating  efficiencies  of  pumping  installa- 
tions, particularly  in  comparing  the  power  requirements  of 
various  projects. 

I  wish  to  point  out  an  apparent  inconsistency,  however, 
in  deriving  Fig.  3  from  Figs.  1  and  2.     It  will  be  noted  from 
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KFFICIENCT  CONTOUR.S   FOR  CENTRIFUGAL  PUMPS  IN 

TERMS  OF  GAT.LOXS  PER  MINUTE  AND 

SPECIFIC   SPEEDS 

Fig.  3  that  a  pump  discharging  200  g.p.m.  has  the  same 
efficiency  (50  per  cent)  for  all  values  of  N<  (specific 
speed)  from  600  to  7,000.  Similarly,  a  pump  discharging 
400  g.p.m.  has  the  same  efficiency  (61  per  cent)  for  all 
values  of  Ns  from  1,000  to  6,500.  Furthermore,  it  would 
appear  from  Fig.  3,  that  all  pumps  with  a  specific  speed 
of  1,000  having  a  discharge  of  40  g.p.m.  to  4,000  g.p.m. 
have  the  same  cflSciency  (63  per  cent).  These  conditions 
might  obtain,  but  from  the  discussion  in  the  article  it 
does  not  seem  probab'e.  Apparently  Fig.  3  is  plotted  from 
Fig.  2,  assuming  the  specific  speed-efficiency  curve  to  be 
exactly  the  same  for  any  pump  regardless  of  the  discharge 
up  to  the  point  of  maximum  efficiency,  as  given  in  Fig.  1 
for  the  corresponding  discharge.  At  this  point  the  specific 
speed-efficiency  curve  is  assumed  to  follow  a  horizontal 
line  until  it  again  intersects  the  curve  on  the  descending 
side. 

I  think  it  would  be  rearer  to  the  truth  to  assume  that 
all  specific  speed-efficiency  curves  are  similar  to  the  one 
given,  having  for  their  maximum  efficiency  (efficiency  at 
3,300  specific  speed)  the  efficiency  shown  in  Fig.  1,  and 
having  the  efficiency  nt  all  other  specific  speeds  pro  rated. 
The  accompanying  chart  has  hern  worked  out  on  thte 
basis,  and  I  believe  it  gives  results  which  are  more  nearly 
correct.  It  will  be  noticed  that  the  efficiency  for  specific 
speeds  of  3,300  is  the  same  in  every  case  as  that  given  in 
Fig.  3  of  the  article,  but  allowance  is  made  in  this  chart 


August  25,  1921. 


ENGINEERING     NEWS-RECORD 


335 


for  a  reduction  in  efficiency  for  all  values  of  specific  speed 
greater  than  or  less  than  3,300.  A.  G.  Husted, 

Assistant  Sanitary  Engineer,  Department  of  Public  Service, 
Cleveland. 
Cleveland,  Ohio,  >Iuly  13. 

[Prof.  Sherzer  replies  to  IMr.  Husted 's  letter  as  follows: 
Editor] 

Sir — I  feel  that  I  am  in  a  great  measure  to  blame  for  the 
impression  Mr.  Husted  has  in  regard  to  the  construction  of 
Fig.  3,  and  that  a  further  word  or  two  may  make  the  point 
clear.  The  illustrative  problem  was  perhaps  not  wisely 
selected,  being  taken  at  random. 

From  Fig.  1  of  my  article  it  may  be  seen  that  for  a  dis- 
charge of  200  g.p.m.  an  average  pump  would  be  likely  to 
have  an  efficiency  of  about  52  per  cent  within  a  rather  wide 
range  of  specific  speed,  and  that  for  all  values  or  the 
capacity  beyond  200  g.p.m.  the  efficiency  will  be  higher. 
This  enables  us  to  fix  the  left-hand  limit  of  the  equal 
efficiency  rectangles,  as  shown  in  Fig.  3. 

From  Fig.  2  it  is  seen  that  from  the  standpoint  of  specific 
speed  alone  the  70  per  cent  efficiency  line  cuts  the  curve  at 
a  specific  speed  of  about  1,2.50  and  again  at  6,000.  In  other 
words,  between  the  specific  speeds  of  1,2.50  and  <),000  the 
efficiency  is  likely  to  be  70  per  cent  or  over.  This  is  the 
case,  however,  only  if  the  capacity  is  favorable.  Neverthe- 
less, it  serves  as  a  means  of  locating  approximately  the 
lower  and  upper  limits  of  the  equal-efficiency  rectangle 
shown  in  Fig.  3. 

As  I  stated  in  the  article,  it  is  necessary  t'j  interpolate 
both  horizontally  and  vertically  in  order  to  obtain  the 
approximate  efficiency  desired.  This  I  believe,  is  the  cause 
of  Mr.  Husted's  misunderstanding.  Another  example  will 
make  this  point  clear.  Assume  that  a  pump  is  to  be 
designed  for  a  discharge  of  2,400  g.p.m.  and  that  the 
operating  speed  is  such  that  the  specific  speed  is  to  be 
1,250.  From  Fig.  3  we  see  that  from  the  standpoint  of 
rapacity  the  efficiency  would  be  likely  to  be  about  78  per 
cent  if  the  specific  speed  were  favorable.  We  also  sec  that, 
from  Fig.  3  the  efficiency  for  that  specific  speed  is  likely 
to  be  about  70  per  cent  in  the  average  case.  The  actual 
effici.-ncy  will  probably  be  somewhere  between  these  two  and 
may  be  easily  determined  by  interpolation  to  be  about  74 
per  cent.  From  my  experience  this  is  about  what  is  usually 
obtained  with  such  pumps. 

I  presume  Mr.  Husted  has  obtained  the  same  result  in 
some  other  way^  which  would  probably  be  Just  as  satis- 
factory. The  point  I  wish  to  make  clear,  and  which  was 
apparently  overlooked  by  Mr.  Husted.  is  that  it  is 
necessary  to  interpolate  both  ways  to  obtain  the  desired 
efficiency.  It  so  happened  in  the  original  problem  selected 
that  this  interpolation  was  unnecessary,  as  the  point  fell 
in  the  lower  corner  of  the  65  per  cent  rectangle,  which  indi- 
cates that  from  either  point  of  view  an  efficiency  of  65  per 
cent  is  probable.  Allen  F.  Sherzer. 

Ann  Arbor,  Aug.  1. 


I  Computing  Shear  in  Wooden  Beams 

E      Sir — With  reference  to  letter  of  A.  M.  Van  Auken,  of  the 
"  American    Railway    Engineerinc:    Association,   chairma.i    of 
subcommittee  2  on  Wooden  Bridges  and  Trestles,  the  follow- 
ing expresses  briefly  my  views  on  longitudinal  shear: 

In  the  formulas  use  v^  for  unit  longitudinal  shear,  V  for 
total  vertical  shear  at  section  under  consideration,  6  and  d 
for  width  and  depth  of  beam,  and  x  for  distance  from  point 
of  maximum  moment  to  end  of  beam.  The  formula  in  gen- 
eral use  for  determining  longitudinal  shear  is  v^  =  3V/25d. 
This  formula  is  correct  for  a  single  concentrated  load, 
weight  of  beam  not  considered,  and  agrees  with  what  I  con- 
sider to  be  a  formula  of  general  application,  which  is  v,,  — 
3A//26rf«,  where  M  is  the  maximum  bending  moment  de- 
veloped in  the  beam.  The  longitudinal  shear  is  equal  to  the 
resisting  moment  of  the  beam  or  3M/2rf,  and  as  the  maxi- 
mum bending  moment  is  taken  this  will  give  the  maximum 
longitudinal  shear  that  can  be  developed  in  the  beam.  The 
anit  longitudinal  shear  I  would  consider  as  uniform  between 
point  of  M  and  the  end  of  the  beam.     Deflection  has  little 


to  do  with  longitudinal  shear  and  is  dependent  only  on  th( 
elasticity  of  the  material. 

From  the  above  it  will  be  seen  that  the  loading  to  produce 
maximum  longitudinal  shear  ig  the  loading  that  will  produce 
maximum  bending  moment.  1  believe  the  method  of  apply- 
ing the  formula  ''^  =:  SV/2hd  to  determine  the  longitudinal 
.>;hear  at  different  sections  of  the  beam  is  in  error. 

In  a  stress  diagram  the  longitudinal  shear  would  be  rep- 
resented by  a  horizontal  line  and  the  vertical  shear  in  a 
uniformly  loaded  beam  by  an  inclined  line.  The  intersec- 
tion of  these  lines  for  a  reinforced-concre*^t!  beam  would  be 
at  the  point  where  the  angle  of  "diagonal  tension"  is  45°. 
The  amount  of  this  "diagonal  tension"  at  any  section  may 
he  represented  by  the  formula  T,i  —  \  Vi'b'  +  V'/cP;  the 
unit  tension  then  is  t^  —T^/b. 

E.  E.  Bellinger, 
Senior  Civil  Engineer, 
Interstate  Commerce  Commission. 

San  Francisco,  Aug.  ". 


Solid  vs.  Pneumatic  Tires  for  Trucks 

Sir — The  discussion  of  solid  vs.  pneumatic  tires  on  motor 
trucks  in  Engiueeriiu/  Mrics-Rccurd,  July  28,  p.  161,  is 
decidedly  misleading  because  the  only  comparison  drawn 
is  between  12-in.  pneumatic  and  14-in.  solid  tires  for  a  7.i- 
ton  truck. 

In  the  first  place,  the  selection  of  a  71-ton  truck  as  an 
example  of  a  truck  to  be  fitted  with  large  pneumatics  is 
unfortunate,  since  this  capacity  vehicle  constitutes  less 
than  3  per  cent  of  the  present  production  of  heavy-duty 
trucks  in  the  United  .States.  Moreover,  in  road  construction, 
statistics  show  that,  with  respect  to  the  number  of  trucks 
in  service,  the  7J-ton  vehicle  is  a  very  poor  third — 5  and 
3J-ton  trucks  being  in  much  greater  demand. 

In  the  second  place,  pneumatic  truck  tires  have  not  been 
built  above  the  8-in.  size  that  have  satisfactorily  proved 
their  commercial  worth.  Tires  of  9  and  10-in.  sizes  are 
still  in  the  development  stage  while  the  12-in.  size  is  a 
curiosity.  It  is  doubtful  if  a  7i-ton  truck  has  ever  been 
equipped  with  12-in.  pneumatic  tires  for  regular  use  in 
road  construction  work. 

In  the  third  place,  in  equippmg  trucks  with  pneumatics 
nf  sizes  up  to  and  including  S-in..  actual  practice  requires 
that  a  pneumatic  tire  one  nominal  size  larger  than  a  solid 
tire  be  used  to  carry  the  same  load.  For  example.  7-in. 
single  solids  or  8-in.  pneumatics  are  standard  equipment 
for  the  rear  wheels  of  a  2-ton  truck.  On  this  basis,  a  14-in. 
solid  should  be  compared  with  a  16-in.  pneumatic,  not  with 
a  12-in.  pneumatic. 

The  general  question  of  comparing  large  solids  and  large 
pneumatics  in  their  effect  on  roads  is  not  one  of  elementary 
mathematics,  even  when  size  comparisons  follow  standard 
practice.  There  are  questions  of  speed,  traction,  impact 
and  vehicle  upkeep  that  are  not  measured  by  static  wheel 
pressures,  but  which  should  be  considered,  nevertheless,  in 
an  impartial  comparison.  Damage  to  roads  is  primarily 
due  to  impact  and  impact  is  not  directly  proportional  to 
the  contact  area.  B.  J.  Lemon, 

Technical   Service   Department, 

New  York,  Aug.  4.  United  States  Tire  Co. 


Traffic  Control  in  London 

The  London  County  Council  is  to  pre.s.s  for  legisla- 
tion for  .setting  up  a  .system  of  unified  control  of  local 
passenger  tran.spnrt  undertakings  in  Greater  London 
by  a  municipal  traffic  authority  to  be  appointed  by  the 
local  authorities  who  are  affected.  The  Mini.ster  of 
Transport  has  announced  the  decision  of  the  govern- 
ment not  to  proceed,  for  the  moment,  with  a  bill  for 
the  establishment  of  a  London  traffic  authority.  The 
establishment  of  such  an  authority  was  recommended 
by  two  committees  appointed  to  investigate  the  London 
traffic.  Various  members  of  Parliament  have,  however, 
formed  a  committee  and  will  shortly  make  recommenda- 
tions to  the  Minister  of  Transport. 


336 


ENGINEERING     N  E  W  S - R  E  C  0  R  D 


Vol.  87,  No.  8 


Hints  for  the  Contractor 


Keeping  Concrete  Chutes  Clear 

By  George  Goodwin 

Ottawa.  Canada 

A  simple  yet  effective  method  of  keeping  concrete 
chutes  from  jamming  is  found  in  the  use  of  an  ordinary 
chain,  which  is  stretched  throughout  the  length  of  chute. 
When  a  jam  in  the  chute  threatens,  all  that  is  necessary 
is  to  pull  the  chain  slightly  from  the  upper  end,  putting 
concrete  again  in  motion.  The  flow  of  the  concrete 
will  then  pull  the  chain  back  to  its  normal  position. 


Oil  Heater,  Drawn  by  Hand,  Used  in 
Filling  Pavement  Joints 

A  HOMEMADE  oil  heater  designed  to  be  operated  and 
moved,  together  with  all  supplies  and  equipment,  by 
a  crew  of  two  men,  was  used  on  the  concrete  paving  job 
recently  done  by  the  California  Highway  Commission  in 
Imperial  County.  Because  of  the  extreme  heat  to  which 
this  pavement  is  subjected,  expansion  joints  were  made 
1}  in.  wide.  This  width  of  joint  made  it  necessary  to 
use  some  kind  of  filler  that  would  not  flow  as  readily  as 
does  even  heavy  asphaltic  oil;  hence,  a  grade  E  asphalt 
was  used  in  which  coarse  sawdust  was  mixed  when  the 
oil  was  hot.  By  using  a  means  of  heating  the  oil  which 
could  be  moved  along  the  road  by  hand,  a  crew  of  two 
men  could  work  independently  of  the  main  crew. 


"IL    IIE.VTER    .\.ND    KXP.VNSIOX    .lOl.NT    AFTKH    KILLl.NG 

The  oil  heater  consisted  of  an  old  gasoline  drum 
mounted  on  a  pair  of  discarded  Ford  wheels.  The  open- 
ing cut  near  one  end,  as  shown  in  the  accompanying 
illustration,  gave  acces.s  to  both  the  ash  chamber  and 
fire-box,  these  being  separated  by  a  grate  improvised 
from  reinforcing  steel  bars.  A  hole  was  cut  in  the  top 
of  the  drum  and  an  iron  kettle  was  fastened  there  to 
aerve  a?  a  vessel  in  which  to  heat  the  oil.  The  margin 
around  the  rim  of  the  kettle  served  as  a  place  to  drain 
the  dipping  cans. 

A  pan  about  30  in.  in  diameter  and  10  in.  high  was 
used  for  mixing  the  sawdust  and  hot  oil,  after  which  the 
mixture  was  well  compacted  in  the  joints  with  iron 
tamping  bars. 

To  move  from  joint  to  joint,  one  of  the  men  took  the 
supply  of  sawdust  and  oil  as  well  as  tools  and  wood  fuel 
or  a  wheelbarrow  while  the  other  man  moved  the  heater. 


Air  Compressor  Driven  by  Engine  of  Truck 
on  Which  It  Is  Mounted 

By  Merrill  Butler 

Bridge   Engineer,   Arizona   Highway  Department 

THE  accompanying  photograph  illustrates  a  portable 
air  compressor  outfit  mounted  on  a  two-ton  truck. 
It  was  devised  by  C.  R.  Bone,  general  foreman  of  the 
Arizona  Highway  Department  road  camp  engaged  in 
building  a  portion  of  the  highway  joining  the  mining 
towns  of  Superior  and  Miami.  Difficulty  in  reaching  the 
shallow  rock  work  with  air  lines  prompted  Mr.  Bone  to 
build  this  device. 


AIR  COMPRESSOR  MCUNTED  ON  TWO-TON  TRUCK 

An  8  X  8-in.  compressor,  driven  by  power  from  the 
truck,  is  set  up  on  the  chassis  and  the  storage  tank  is 
towed  along  as  a  trailer.  When  in  operation  the  rear 
wheels  are  blocked  up  and  the  driving  belts  are  put  in 
place.  The  surfaces  of  the  solid  rubber  tires  act  as 
very  good  pulley  faces.  The  outfit  is  capable  of  supply- 
ing air  for  two  large  jackhammers.  By  the  simple  proc- 
ess of  removing  the  blocking  and  disconnecting  the  belts 
the  contrivance  is  i-eady  to  move  on  to  the  next  location. 

It  has  effected  a  great  saving  in  cost  of  piping  and 
trouble  of  setting  up,  such  as  is  encountered  in  rigging  a 
more  permanent  layout. 

The  truck  engine  operates  without  any  excessive  heat- 
ing, using  12  gal.  of  gasoline  and  1  qt.  of  lubricating  oil 
during  an  8-hour  shift. 


Skid  Construction  Machinery  on  Track 

IN  ASSEMBLING  the  plant  for  constructing  th€ 
Iletch-IIetchy  Dam  for  San  Francisco  it  was  occa- 
sionally necessary  to  move  motors  weighing  severa' 
hundred  pounds  from  one  part  of  the  job  to  another 
Particularly  on  short  hauls,  it  hardly  seemed  wortJ 
while  to  raise  the  motors  to  flat  car  level  and  then  lowei 
them  to  track  level  again.  A  means  adopted  to  avoid  thif 
consi-sted  of  putting  a  motor  on  a  pair  of  skids  am 
moving  it  as  a  sled  to  a  position  on  the  industrial  trad 
with  the  skids  at  right  angles  to  the  rails,  and  the 
dragging  it  along  the  rails  by  means  of  a  chain  to  th( 
contractor's  dinkey.  Care  was  taken  to  see  that  th« 
end  of  the  skids  which  projected  over  the  rails  woulc 
clear  any  obstructions  that  might  be  met  with  aloni 
the  track. 
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New  York,  August  25,  1921 


Ask  Army  Engineer  Board 
To  Pass  on  Bay  Crossing 

Members  of  the  general  committee  on 
the  San  Francisco  bay  ridge  have 
signed  a  report  on  the  Davis-Modjeski 
plan  in  which  the  committee  recom- 
mends that  the  "east  bay  cities  join  with 
San  Francisco  in  a  petition  to  the  Wlar 
Department  asking  for  a  public  hear- 
ing and  a  determination  by  an  engineer- 
ing board  of  the  United  States  army  as 
to  the  general  problem  of  bridging  San 
rancisco  bay  and  what  would  be  the 
most  desirable  location  within  the 
harbor  lines."  The  report  states  that 
under  present  conditions  it  is  impossible 
to  recommend  any  definite  location  but 
that  tentative  plans  in  the  Davies- 
Modjeski  report  present  adequate  basis 
for  discussion  before  an  army  board. 

The  report  is  signed  by  M.  M. 
O'Shaughnessy,  city  engineer  of  San 
rancisco;  Clifton  E.  Hickok,  city 
manager  of  Alameda;  Burnett  Hamil- 
ton, city  engineer  of  Alameda;  George 
Mattis,  city  engineer  of  Oakland; 
Lochiel  M.  King,  board  of  state  harbor 
commissioners;  Charles  Derleth,  Jr., 
Dean,  College  of  Civil  Engineering, 
University  of  California ;  and  Marston 
Campbell. 

In  addition  to  this  report  members  of 
the  committee  from  the  east  bay  cities 
made  public  a  statement  in  which  they 
point  out  that  all  the  proposed  plans 
for  bridging  the  bay  have  been  founded 
upon  insufficient  data  and  are  only 
general  in  their  entire  layout  and  that 
no  plan  or  scheme  should  be  submitted 
for  general  discussion  until  there  has 
been  made  a  complete  survey  of  the 
physical  conditions  to  be  overcome. 

"The  traffic  to  be  accommodated," 
the  statement  continues,  "has  never 
received  any  consideration  other  than 
generalities.  There  never  has  been 
prepared  a  thorough  and  complete 
investigation  of  terminals  and  th^ir 
relation  to  existing  means  of  distribu- 
ton  of  travel  in  the  east  bay  cities.  We 
feel  that  all  these  things  are  funda- 
mental and  we  could  not  as  engineers 
at  this  time  pass  upon  any  project 
which  is  not  founded  upon  full  informa- 
tion of  physical  conditions  and  adequate 
and  complete  investigation  of  terminals 
and  traffic  conditions." 

Railroad  Claims  Damages  from 
City  for  Pittsburgh  Slide 

A  claim  for  .$767,000  has  been  made 
by  the  Pennsylvania  R.  R.  against 
Pittsburgh  for  expenses  and  damages 
caused  by  the  slide  in  Jones  Hollow  be- 
low Bigelow  Boulevard  last  November, 
reported  in  Enf/utpo-ing  Newn-Record, 
November  2o,  1920,  p.  1058  and  Dec. 
2,  p.  1076.  It  is  said  that  there  will  be 
further  claims  by  the  railroad  against 
the  city  on  this  account. 


Exhaustive  Study 

Motor- Vehicle  Legislation 
Do  you  know  that  less  than 
one-half  the  states  are  charging 
the  motor-vehicle  fees  recom- 
mended in  the  proposed  uniform 
motor-vehicle  law?  This  and 
other  outstanding  facts  on  motor- 
vehicle  legislation  will  be  found 
in  a  comprehensive  article  that 
will  appear  in  Engineering  News- 
Record,  Sept.  1. 


Fire  in  Woodwork  Under  Floor 
Damages  Boston  Bridge 

A  fire  of  unknown  origin  damaged 
the  Dover  Street  bridge  over  Fort  Point 
channel  between  Boston  and  South  Bos- 
ton on  June  1.  Details  of  the  accident 
have  just  become  available.  One  span 
of  the  bridge  was  seriously  affected, 
this  being  an  80-ft.  deck  plate  girder, 
the  middle  of  three  forming  the  ap- 
proach to  the  draw. 

Woodwork  under  the  floor  of  the 
bridge  was  involved.  The  damaged 
span  comprises  four  main  longitudinal 
girders,  transverse  floorbeams,  and 
steel  stringers  framed  into  these.  Nail- 
ing strips  on  top  of  the  stringers  carry 
a  4-in.  kyanized  spruce  deck;  a  granite 
block  pavement  is  laid  on  a  waterproof- 
ing course  on  this  planking.  Sidewalks 
on  either  side  of  the  bridge  are  of  as- 
phalt wearing  surface  on  plank  on 
wooden  stringers  supported  by  steel 
cantilever  brackets.  Under  the  two 
middle  longitudinal  girders  of  the 
bridge  are  located  water  pipes  and  elec- 
tric conduits,  below  which  is  a  wooden 
walkway  for  repair  purposes,  suspend- 
ed from  the  girders.  This  apparently 
was  untreated  wood.  The  space  en- 
closed by  the  deep  longitudinal  girders, 
the  deck  planking  and  the  wooden  floor 
below  the  pipes  and  conduits  formed  a 
long  gallery  with  combustible  top  and 
bottom;  the  fire  started  in  this  gallery. 
The  deck  planking,  the  walkway  below, 
and  some  wooden  forms  that  had  been 
left  in  place  around  the  electric  conduit 
took  fire. 

The  heat,  possibly  aided  by  the  effect 
of  water  which  was  played  on  the 
bridge  by  the  fire  department,  buckled 
and  distorted  the  steel  stringers  and 
floor  beams  and  in  minor  degree  the 
two  main  girders.  Of  the  latter,  the 
upper  flanges  were  bent  and  the  web 
buckled,  so  that  the  whole  span  de- 
flected somewhat.  The  span  will  have 
to  be  rebuilt.  The  deck  planking  was 
found  to  be  charred  about  i  to  1-in. 
deep,  but  the  wooden  walkway  below 
was  badly  burned. 

The  bridge  was  built  in  1894,  and  the 
decking  is  said  to  be  the  same  that  was 
put  in  originally. 


Senate  Passes  Amended 
Townsend  Bill 

Federal    Highway   Commission    Feature 

Eliminated — Appropriation    Cut 

to  $75,000,000 

( Washington  Corrtspondinci  ) 

The  Townsend  highway  bill  passed 
the  Senate  Aug.  19  in  amended  form. 
The  proposal  to  vest  the  governmental 
authority  in  a  Federal  highway  commis- 
sion, rather  than  in  a  bureau  of  the 
Department  of  Agriculture,  was  elimi- 
nated from  the  bill  and  the  appropria- 
tion was  reduced  from  .$100,000,000  to 
$75,000,000.  The  reduction  was  made 
in  the  amount  to  be  available  during 
the  first  six  months  after  the  passage 
of  the  act.  Senator  ToviTisend  stated 
that  it  would  be  better  to  reduce  the 
appropriation  during  the  first  six 
months,  than  to  reduce  the  amount 
which  would  become  available  during 
the  succeeding  period. 

The  conferees  on  this  legislation,  at 
this  vvTiting,  fully  expect  to  reach  an 
agreement  in  time  to  send  the  bill  to 
the  White  House  before  the  Congres- 
sional recess. 

No  Support  for  Commission 

The  most  surprising  feature  of  the 
consideration  of  the  bill  was  the  lack 
of  support  in  the  Senate  for  the  Fed- 
eral Highway  Commission,  the  feature 
for  which  Senator  Townsend  had  worked 
for  several  years.  In  order  to  retain 
it  in  the  bill  in  committee  he  had  made 
concessions  as  to  the  expenditure  of 
federal  funds  on  a  secondary  system 
of  highways,  which,  it  is  believed,  he 
might  otherwise  not  have  made.  The 
vote  on  the  amendment  eliminating  the 
provision  of  the  bill  creating  a  federal 
highway  commission  was  .36  to  15. 
Incidentally  the  rollcall  was  an  over- 
whelming vote  of  confidence  for  the 
IT.  S.  Bureau  of  Public  Roads. 

The  elimination  of  the  commission 
idea  was  proposed  in  an  amendment  by 
Senator  Curtis,  of  Kansas.  He  de- 
clared that  commissions,  as  a  rule,  are 
not  efficient  and  that  it  would  be  par- 
ticularly unwise  to  substitute  a  com- 
mission for  an  agency  which  is  ad- 
mitted very  generally  to  be  doing  sat- 
isfactory work.  Senator  Lodge  sup- 
ported the  amendment  as  did  Senator 
Wadsworth.  The  latter  senator  an- 
nounced that  ho  would  like  to  see  all 
public  works  consolidated  in  a  single 
department  where  more  businesslike 
control  could  be  exerted.  This  statement 
is  of  particular  significance,  coming  as 
it  does  from  the  chairman  of  the  com- 
mittee on  military  affairs.  The  most 
controverted  single  point  in  the  public 
works  department  plan  is  that  it  would 
strip  the  War  Department  of  certain 
constructional  activities,  particularly 
those  pertaining  to  rivers  and  harbors. 
The    Townsend    bill,    as    it    was    re- 
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ported  to  the  Senate,  was  the  result  of 
a  compromise  in  the  committee.  There 
was  every  prospect  of  a  deadlock,  but 
as  each  faction  in  the  committee  rec- 
ognized that  there  must  be  an  agree- 
ment if  there  is  to  be  any  legisla- 
tion at  this  session,  Senator  TowTisend 
finally  agreed  that  the  states  should 
designate  a  system  of  roads,  not  to  ex- 
ceed 7  per  cent  of  all  the  highways  of 
the  states.  Three-sevenths  of  the 
roads  included  in  the  7  per  cent  were 
to  be  designated  as  interstate  roads 
and  the  remaining  four-sevenths  as 
intercounty  roads  connecting  with  the 
interstate  roads.  In  addition,  it  was 
agreed  in  committee  that  not  loss  than 
60  per  cent  of  the  federal-aid  funds 
must  be  expended  on  the  interstate 
roads.  Senator  Townsend  pointed  out 
that  the  compromise  is  a  recognition  of 
the  principle,  at  least,  that  the  federal 
government  shall  have  something  to 
say  about  the  location  of  the  roads,  by 
confining  these  roads  to  a  system  and 
stating  that  the  interstate  roads  must 
be  given  attention  first. 

Compromise  Reached 
Senator  McKellar,  of  Tennessee,  led 
the  minority  of  the  committee  which 
insisted  that  the  state  highway  com- 
missions should  not  be  deprived  of  the 
right  of  locating  and  designating  the 
roads  within  their  states  which  are  to 
be  improved.  In  order  to  secure  greater 
power  for  the  state  highway  commis- 
-  sions  Mr  McKellar  and  the  others  of 
the  minority  agreed  to  the  provision  of 
the  bill  creating  a  federal  highway  com 
mission.  Thus  as  a  result  of  the  com 
promise,  the  Townsend  bill,  as  it  came 
onto  the  floor  of  the  Senate  carried 
with  it  no  change  in  the  procedure  for 
the  approval  of  highway  projects.  Ihe 
provision  of  the  existing  law  was  con- 
tinued, wherein  the  states  lay  out  the 
system  subject  to  the  approval  of  the 
federal  agency. 

An  amendment  was  adopted  by  the 
Senate,  to  clarify  the  spending  of  the 
60  per  cent  on  interstate  roads,  so  that 
not  more  than  60  per  cent  could  be  ex- 
pended on  such  roads,  but  with  the 
approval  of  any  state  highway  depart- 
ment, the  federal  agency  may  aPProve 
the  expenditure  of  more  than  60  per 
cent  on  the  interstate  roads.  It  was 
revealed  in  the  discussion  that  the 
President,  in  talking  with  Senator 
Townsend  about  the  appropriation  to  be 
carried  by  the  bill,  had  said.  Do  not 
make  it  too  large^" 

Twin  Bascule  Spans  to  Be  Built 
Over  Mystic  River 

A  double  bascule  of  the  double-leaf 
Strauss  type,  spanning  118  ft.  between 
trunnions,  is  to  be  constructed  over  the 
south  channel  of  the  Mystic  River  on 
the  line  of  Chelsea  St.,  Boston.  Two 
bascule  spans  will  be  placed  side  by 
side;  each  is  to  carry  one  electric  rail- 
way track,  a  2.5-ft.  roadway  and  a  .5J-ft. 
sidewalk.  With  the  fixed  spans  and 
foundations,  the  bridge  will  cost  about 
$800,000.  The  work  is  expected  to  be 
advertised  this  fall. 


International  Road  Congress 
Postponed  to  1923 

At  the  meeting  of  the  Permanent 
Commission  of  the  International  Asso- 
ciation of  Road  Congresses  m  Pans, 
June  11,  it  was  decided  to  postpone  the 
Fourth  International  Road  Congress, 
which  had  been  scheduled  to  meet  in 
Rome  in  the  spring  of  1922.  This  was 
done  because  the  Italian  government 
pointed  out  that  the  gathering  of  a 
great  international  congress  m  Italy 
would,  for  some  time  to  come,  be  likely 
to  be  exposed  to  unavoidable  inconven- 
iences. Following  the  receipt  of  this  in- 
formation the  executives  of  the  asso- 
ciation made  inquiries  as  to  the  proba- 
bility of  holding  the  congress  in  Spain, 
and  in  return,  received  an  invitation 
from  the  Spanish  government  to  hold 
the  Fourth  Congress  in  that  country  in 
the  spring  of  1923.  The  commission 
unanimously  decided  to  accept. 

Five  subjects  were  adopted  by  the 
commission  for  discussion  at  the  1923 
congress:  (1)  Surfacing  of  roads  with 
concrete;  (2)  use  of  bitumen  and  as- 
phalt for  surfacing  (the  use  of  tar  and 
its  derivatives  is  not  comprised  in  this 
subject);  (3)  development  of  motor 
transport;  (4)  general  traflic  regula- 
tions; (5)  the  problem  of  traffic  on  con- 
gested roads  and  streets.  The  fourth 
topic  is  to  deal  with  dimensions  of  veh- 
icles, weights  and  speeds,  width  of  tires, 
lighting,  brakes,  drivers'  licenses,  etc. 
The  fifth  topic  is  to  deal  with  design 
and  design  features  that  have  an  in- 
fluence on  traffic  and  also  with  traffic 
regulations. 


Apply  for  Rehearing  of  Cleveland 
Union  Station  Case 

The  New  York  Central  R.R.,  the  Big 
Four  and  the  Nickel  Plate  petitioned  the 
Interstate  Commerce  Commission  Aug. 
17,  1921,  for  a  rehearing  in  the  Cleve- 
land terminal  case  on  the  ground  that 
the  findings  are  against  the  weight  of 
evidence.  They  are  not  supported  by 
sufficient  evidence  and  are  not  in  ac- 
cordance with  the  law.  The  carriers 
cite  twelve  specific  instances  of  error 
in  the  opinion  and  conclude  with  the 
statement  that  the  necessity  for  a  union 
depot,  terminal  and  other  facilities  in 
Cleveland  is  "imminent  and  vital  to  the 
city's  future  development  and  progress, 
as  "to  which  there  is  entire  unanimity 
of  sentiment."  The  application  for  re- 
hearing is  accompanied  by  a  written 
plea  signed  by  the  representatives  of 
civic,  labor  and  other  organizations. 


City  Managers  to  Meet  in  Chicago 

The  City  Managers  Association  will 
hold  its  annual  meeting  in  Chicago  Nov 
14  to  16  and  the  National  Municipal 
League  will  meet  in  the  same  place  Nov. 
16  to  18.  During  the  same  week  the 
American  Civic  Association  will  hold 
its  annual  meeting  in  Chicago.  H.  G. 
Otis,  city  manager  of  Clarksburg,  W. 
Va.,  is  secretary  of  the  City  Managers 
Association  and  11.  W.  Dodd.  261  Broad- 
way, New  York  City,  is  secretary  of  the 
National  Municipal  League. 


Indianapolis  Appoints  City 
Planning  Commission 

A  city  planning  commission  of  nine 
members  for  the  city  of  Indianapolis 
has  been  appointed.  There  are  five  cit- 
izen members  and  four  city  official 
members.  The  latter  include  the  pres- 
idents of  the  board  of  park  commission- 
ers and  the  hoard  of  public  works,  a 
member  of  the  city  council  and  Frank 
S.  Lingenfelter,  city  engineer. 

San  Francisco  Urged  to  Begin 
Rincon  Hill  Regrade 

M.   M.  O'Shaughnessy,  city  engineer 
of  San  Francisco,  was  recently  asked  to 
furnish  the  board  of  supervisors  a  re- 
port on  tlie  costs  of  the  Rincon  Hill  re- 
grading  project    (1)    if  the  entire  city 
were  assessed  for  a  portion  of  the  costs, 
(2)  if  the  project  for  filling  Islais  Creek 
were  correlated  with  it,   (3)   if  part  of 
the  entire  cost  were  to  be  paid  out  of 
the  tax  rate,  and   (4)  whether  some  of    , 
the   rock   removed  from   the   hill   could 
not  be   used   to   advantage   in   sea-wall 
construction.    A  resume  of  the  proposed 
regrading    project    appeared    in    Engi- 
neering News-Rccoid,  March  24,  p.  526. 
Mr.  O'Shaughnessy  reported  (1)  that 
for  the  140,000  parcels  of  land  involved 
in  the  entire  city,  a  50  per  cent  addi- 
tion to  the  small  assessment  that  would 
have  to  be  levied  against  each  would  be 
required     for     bookkeeping     and     the 
method  in  general  is  not  desirable.     As 
to  (2)  he  said  the  cost  of  hauling  Rin- 
con Hill  materials  for  the  islais  Creek 
fill  would  be  30  to  40  cents  per  square 
yard    as    against    about    15    cents    per 
square  yard  for  pumping  mud  from  the 
bay  and  hence  the  proposed  combina- 
tion is  not  justified.     In  regard  to  the 
tax  rate  proposition   (3)  he  said  "This 
policy     of     financing     by     committing 
future    administrations    to    installment 
obligations  without  the  vote  of  the  peo- 
ple is  not  in  conformity  with  the  spirit 
of  the  charter."    His  report  on  (4)  was 
to  the  effect  that  a  soft  sandstone  for- 
mation so  generally  prevails  in  the  hill 
that  only  about  5  per  cent  could  be  used 
in  sea-wall  construction. 

Mr.  O'Shaughnessy's  plan  for  financ- 
ing the  work  is  to  levy  $1,700,000  of  the 
total  $4,000,000  cost  on  the  work  against 
the  frontage  directly  aff"ected  by  re- 
grading  of  the  hill  and  the  remaining 
$2,300,000  against  the  commercial  and 
industrial  di.-^tricts  of  the  city. 

In  concluding  his  report  Mr 
O'Shaughnessy  says,  "Due  entirely  tf 
the  $4,000,000  Twin  Peaks  tunnel  proj- 
ect, the  90-acre  area  of  land  boyonil 
Twin  Peaks  has  increased  in  assessed 
value  in  three  vears  by  $700,000  and  ar 
actual  increment  of  $2,000,000  has  oc 
curred.  There  is  thirty-five  times  thu 
area  beyond  the  tunnel  and  still  avail 
able  for  use  and  with  development  i< 
will  have  a  value  of  $70,000,000.  I  bo 
lieve  the  Rincon  Hill  removal  will  hav< 
a  similar  effect  and  I  believe  the  worl 
should  be  undortjiken  at  once  and  com 
pleted  inside  of  two  years  when  value 
of  all  property  in  this  vicinity  are  boun( 
to  advance. 
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California  Highway  Controversy 
Debated  Before  Engineers 

Under  the  auspices  of  the  San  Fran- 
cisco Engineering  Council,  a  meeting 
was  held  at  the  San  Francisco  Engi- 
neers' Club  on  Aug.  9  at  which  author- 
ized representatives  of  the  California 
State  Highway  Commission  and  the 
California  State  Automobile  Association 
discussed  the  points  at  issue  in  the  con- 
troversy between  these  two  organiza- 
tions over  the  state  highway  situation. 
C.  D.  Marx,  chairman  of  the  council, 
presided.  W.  C.  Howe,  consulting  engi- 
neer and  member  of  the  board  of  engi- 
neers, who  reported  on  conditions  of  the 
state  highway  system  for  the  automo- 
bile association,  spoke  for  the  associa- 
tion. He  reviewed  in  detail  the  criti- 
cisms of  past  and  present  policy  of  the 
commission  and  offered  suggestions  as  to 
changes  which  were  desired.  T.  E.  Stan- 
ton,  assistant   highway    engineer,    pre- 


Mar.x  said,  "The  two  factions  do  not 
seem  to  be  far  apart  after  all,  because 
the  automobile  associations  appear  to  be 
willing  to  support  the  highway  commis- 
sion and  to  aid  in  raising  funds  for  road 
work  if  suitable  roads  are  assured  and 
the  highway  commission  seems  to  be 
more  than  willing  to  build  adequate  sub- 
stantial roads  if  sufficient  funds  were 
made  available."  No  plans  were  an- 
nounced for  further  attempts  to  get  the 
two  sides  together  and  check  the  pres- 
ent undesirable  publicity  attending  the 
controversy,  but  many  suggestions  to 
this  end  were  made  to  Engineering 
Council  officers  present. 


Zoning  Commission  Appointed 
for  Baltimore,  Md. 

In  accordance  with  a  recent  zoning 
ordinance  pas.'^ed  by  the  City  Council 
of  Baltimore,  Md.,  Mayor  Broening  has 
appointed  Edward  H.  Bouton,  president 


Build  400-Foot  Pile  Bridge 
in  Fourteen  Days 

Replaces     Structure    at     Lynn,     Mass., 
Destroyed  by   Fire — Red  Tape  Cut 

By  E.  W.  Davidson 

l;^eneral   Electric  Co..  Schenectady.   N.    T. 

City  officials  and  an  industrial  works 
pooled  interests,  cut  red  tape,  and  built 
a  400-ft.  bridge  33  ft.  wide,  at  Lynn, 
Mass.,  in  ten  days'  actual  working  time 
or  fourteen  days  total  time  within  the 
past  month.  Here  is  h  brief  record  of 
the  case: 

Fire  on  June  17  destroyed  the  Point 
of  Pines  bridge  connecting  Lynn  and 
Revere,  a  vital  traffic  artery.  On  the 
following  day  the  Metropolitan  District 
Commission  stated  th;it  a  new  bridge 
would  cost  between  $60,000  and  .$150,- 
000  and  no  funds  were  available  except 
a  $50,000  state  emergency  fund.  On 
the  30th,  at  a  hearing  held  by  the  com- 


-Old    bridge    after    tire,    Juno    17.      E — New    substructure    on  Jul.v  IL',     C — Sawing  diagonal  planking,  July  17. 


sented  the  case  of  the  commission  set- 
ling  forth  the  policies  it  had  followed 
and  the  limitations  under  which  it  has 
worked. 

After  these  two  presentations  had 
been  made  a  spirited  series  of  questions 
and  discussions  ensued,  lasting  well  into 
the  afternoon  and  in  which  there  was 
participation  by  a  considerable  number 
of  engineers,  many  of  them  prominently 
connected  with  highway  work.  It  was 
notable  that  none  of  those  who  criticised 
the  commission  made  any  intimation 
that  there  had  been  any  dishonesty  or 
misappropriation  of  funds. 

At  the  close  of  the  meeting,  in  sum- 
ming up  the  fundamentals  underlying 
various  angles  of  the  discussions,  Prof. 


1) — Formal  opening,  July   18. 

of  the  Roland  Park  Co.,  and  three 
others  to  serve  with  the  following  city 
officials  named  in  the  ordinance:  Henry 
G.  Perring,  chief  engineer  of  Baltimore; 
Major  Joseph  W.  Shirley,  chief  engi- 
neer, Topographical  Survey  Commis- 
sion, and  J.  F.  Crowther,  building 
inspector.  The  Mayor  has  stated  that 
it  is  his  intention  to  ask  the  Engineers' 
Club  of  Baltimore,  the  local  chapter  of 
the  American  Institute  of  Architects, 
and  other  similar  bodies  having  partic- 
ular interest  in  zoning,  to  appoint 
members  of  an  advisory  zoning  com- 
mission. Mr.  Perring  and  Major  Shirley 
have  already  accumulated  zoning  data 
which  is  to  be  submitted  for  the  use  of 
the  new  commission. 


mission,  the  engineer  reported  that  a 
new  bridge  would  cost  $150,000  and 
travel  would  be  shut  off  for  six  months. 
The  General  Electric  Co.,  whose  River 
Works  is  near  the  bridge,  offered  to 
rebuild  the  bridge  in  temporary  form 
at  cost,  in  fifteen  days'  time,  on  the 
assurance  of  H.  S.  Baldwin,  department 
engineer  of  the  company,  and  the  com- 
mission decided  to  let  the  company  go 
ahead. 

Lynn  appropriated  $40,000.  On  July 
2  detail  plans  for  the  structure  were 
drawn,  a  labor  contract  was  let  to  W. 
S.  Rendle  Co.,  of  East  Boston,  for 
$14,200,  and  the  furnisliing  of  materials 
and  supervision  was  undertaken  by  the 
company  itself  for  $20,000.     Work  be- 
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gan  on  July  4  cleaning  up  the  wreck- 
age of  the  old  bridge  and  three  days 
later  construction  started  on  the  new 
structure. 

Night  and  day  work  was  necessary 
to  complete  the  job.  Floodlights  were 
put  up  for  night  work.  On  July  12  all 
the  caps  but  six  were  in  position,  and 
on  the  14th  it  was  possible  to  cross  the 
bridge  on  loose  planking. 

Laying  the  diagonal  planking  of  the 
2-in.  spruce  wearing  surface  promised 
to  cause  delay  on  account  of  the  sawing 
necessary,  but  a  motor-driven  circular 
saw  table  sent  out  on  the  job  by  the 
company  took  care  of  this  sawing  as 
fast  as  the  planks  could  be  fed  to  the 
saw.  The  last  spike  was  driven  by 
Mayor  W.  H.  Creamer  of  Lynn,  on 
July  18,  and  the  bridge  was  opened 
to  traffic. 

The  new  bridge  consists  of  oak  piles, 
long  leaf  stringers,  caps,  decking,  and 
hand  railing,  and  spruce  wearing  sur- 
face; the  lumber  total  amounts  to 
270,000  b.ft. 


Engineering  Societies 


Calendar 


Annual   Meetings 


AMERICAX  INSTITUTK  OF  MIXING 
.AND  METALLURGICAL  ENOI- 
NEERS.  .New  York.  N.  Y.  ;  Semi- 
Centennial  Anniverisary.  Wilkes- 
Barre.   i'n.,   September  12-15. 

NEW  ENGL.\Nn  TV.^TER  WORKS 
ASSOCIATION.  Boston.  Mass.  : 
.\nnu.-»l  Convention.  EridReport. 
Conn.,    Sept.     13-16. 

AMERICAN  SOCIETY  FOR  MI'- 
.NICIPAL  I.MPROVEME.NTS.  Val- 
paraiso, Ind. :  Annual  Convention. 
Baltimore,  Md.     October  24-28. 


The  American  Society  of  Agricultural 
Engineers  announces  the  organization 
of  a  reclamation  section,  composed  of 
members  who  have  a  common  interest 
in  irrigation,  drainage,  flood  control 
and  land  clearing. 

The  National  Drainage  Congress 
meets  Sept  22,  23  and  24  in  St.  Paul, 
Minn.  Some  of  the  papers  by  engineer:> 
scheduled  are  as  follows:  Dr.  F.  H.  New- 
ell, on  "Colonization";  F.  N.  DeWolf,  on 
"Legal  and  Engineering  Aspect  of 
Drainage  in  Illinois,"  and  L.  K.  Sher- 
man, on  "Outlet  Drainage  and  Flood 
Control  Districts."  Other  subjects  of  en- 
gineering interest  are  "Practice  in  Sub- 
sidiary Drainage  Works  Including  Fill- 
ing and  Ditch  Maintenance";  "Drainage 
Pumping  Plants — Relative  Efficiency  of 
Electricity,  Steam  and  Oil"  and  "De- 
velopment in  Drainage  and  Excavating 
Machinery." 

Seattle  Post,  American  Military  En- 
gineers, held  its  annual  midsummer 
meeting  and  outing  on  August  13, 
with  a  visit  to  Fort  VVordcn  and  forts 
guarding  the  entrance  to  I'uget  Sound. 
When  completed  in  1911,  the  works  rep- 
resented the  most  modern  ideas  in 
artillery  defense. 


The  Duluth  (Minn.)  Engineers'  Club, 

at  its  annual  meeting  August  2,  elected 
the  following  officers:  President,  W.  A. 
Clark;  first  vice-president,  R.  S.  Htiey; 
second  vice-president,  A.  M.  Frazee; 
secretary,  H.  P.  Haseneye;  treasurer, 
W.  E.  Hawley. 


Personal  Notes 


E.  J.  Bayer  has  been  appointed 
engineer  maintenance  of  way  of  the 
Evansville,  Indianapolis  &  Terre  Haute 
Ry.  (New  York  Central  Lines),  with 
headquarters  at  Washington,  Ind. 

D.  A.  Grant,  formerly  assistant 
engineer  in  charge  of  the  bituminous 
construction,  Pennsylvania  Highway 
Department,  is  now  general  superin- 
tendent with  Mayer  Brothers  Construc- 
tion Co.,  Oil  City,  Pa. 

George  M.  Lehman,  recently 
engineer  of  the  Department  of  Internal 
Aff'airs  of  Pennsylvania,  has  been  ap- 
pointed chief  of  the  newly  formed  divi- 
sion of  waterways  of  the  bureau  of 
statistics  and  information  of  this  de- 
partment. He  was  chief  engineer  of 
the  proposed  Lake  Erie  and  Ohio  River 
Canal,  and  still  retains  his  connection 
with  this  project  in  a  consulting  capac- 
ity to  the  canal  board. 

Prof.  Harold  J.  Lock  wood, 
who  has  been  a  memb.'r  of  the  faculty 
of  Lafayette  College  as  instructor  in 
physics  and  electrical  engineering;  as- 
sistant professor  in  charge  of  technical 
physics;  in  charge  of  ignition  work, 
vocational  section,  Lafayette  College 
Motor  School,  U.  S.  A.;  summer  school 
of  surveying,  civil  engineering  depart- 
ment; and  the  summer  school  of  heat 
engineering,  mechanical  engineering 
department,  has  been  appointed  pro- 
fessor of  electrical  engineering  at  the 
Thayer  School  of  Civil  Engineering, 
Dartmouth  College,  Hanover,  N.  H. 

E.  E.  A  D  A  M  s,  assistant  to  the  presi- 
dent, Union  Pacific  System,  has  been 
appointed  first  vice-president,  the  Los 
Angeles  &  Salt  Lake  R.R.,  control  of 
which  was  recently  acquired  by  the 
Union  Pacific.  He  will  continue  as 
assistant  to  the  president  of  the  Union 
Pacific  in  addition  to  his  new  duties. 

F.  G.  Rankin,  formerly  resident 
L-ngineer  at  Hubbard,  Tex.,  with  Bryant 
&  Huffman,  Austin,  Tex.,  has  been  ap- 
pointed assistant  resident  engineer  with 
this  company  in  Cooke  County,  Tex. 

Alfred  L.  Kukhn,  vice-presi- 
dent in  charge  of  operation  of  the 
American  Creosoting  Co ,  Louisville, 
Ky.,  has  been  elected  president  of  the 
company.  He  was  graduated  from  the 
University  of  Illinois  in  1900,  and  he 
served  for  two  years  as  engineer  of 
maintenance  of  way  on  the  Chicago, 
Cincinnati  &  Louisville  Ry.  and  for  one 
year  in  the  same  position  on  the  Michi- 
gan division  of  the  Big  Four  Ry.  Later 
he  was  transferred  to  Ihe  Chicago  divi- 
sion with  headquarters  at  Indianapolis, 
Ind.    In  1914  he  was  appointed  general 


superintendent  of  the  American  Creo- 
soting Co.,  and  in  1918  he  was  pro- 
moted to  the  position  of  vice-president. 

C.  A.  L  A  T  I  M  E  R,  formerly  assistant 
chief  engineer  for  Francisco  &  Jacobus, 
consulting  engineers.  New  York  City, 
and  E.  G.  Kaufman  have  been  en- 
gaged by  the  City  of  Holyoke,  Mass., 
to  prepare  designs  for  five  new  bridges 
over  the  canals  in  that  civy. 

Donald  G.  Coombs  has  re- 
signed as  manager  of  the  production 
department,  C.  M.  Lovsted  &  Co., 
Seattle,  Wash.,  and  since  August  1  has 
been  connected  with  the  construction 
department.  Shell  Co.,  of  California, 
northern  division,  with  headquarters 
at  Seattle. 

J.  Blake  Gordon,  senior  as- 
sistant engineer  in  the  sewer  depart- 
ment. District  of  Columbia,  has  been 
appointed  sanitary  engineer  succeeding 
Asa  E.  Phillips,  resigned.  He  entered 
the  service  of  the  district  in  1900  as  is- 
sistant  to  Mr.  Phillips  and  has  served 
for  about  14  years.  From  1905  to  1910 
he  was  in  private  engineering  practice. 
During  the  war  he  saw  service  in 
France  as  an  officer  in  the  Engineer 
Corps. 

W.  W.  M  c  C  L  e  n  D  0  N  has  been 
appointed  consulting  engineer  for  Na- 
varro County,  Tex. 

W.  S.  M  A  H  L  I  E,  of  Columbus,  Ohio, 
has  been  appointed  bacteriologist  in 
charge  of  the  filtration  plant  for  the 
Fort  Worth,   Tex.,  water-works. 

F.  M.  Clark,  formerly  assistant 
chief  engineer  of  the  Nova  Scotia  High- 
ways Board,  has  been  appointed  con- 
struction engineer  for  the  Maine  High- 
way Commission. 

Allan  Garratt,  recently  con- 
sulting hydraulic  engineer  to  Lockwood, 
Greene  &  Co.,  has  opened  an  office  in 
Boston,  Mass.,  for  consultation  and 
advisory  work  in  hydraulic  engineer- 
ing. 

W.  C.  Barber  has  resigned  as  city 
manager  of  Dayton  Ohio,  after  serving 
some  six  months.  He  will  return  to  Jo- 
liet.  111.,  where  he  was  serving  as  mayor 
when  he  accepted  the  city  managership 
of  Dayton. 

Fred  O,  Eichelberger,  di- 
rector of  public  service  of  Dayton, 
Ohio,  for  more  than  a  year  past,  has 
been  appointed  city  manager,  eff'ective 
Aug.  1,  in  place  of  W.  C.  Barber,  re- 
signed. Mr.  Eichelberger  has  been  in 
the  service  of  the  city  of  Dayton  for 
many  years.  Beginning  as  rodman  in 
the  engineering  division,  he  worked  up 
to  the  position  of  engineer  In  charge  of 
sewers.  He  was  appointed  city  engi- 
neer early  in  1915,  which  office  he  re- 
tained until  he  became  director  of  pub- 
lic service. 

Henry  T.  Shelley,  chief  engi 
neer  of  the  Eastern  Clay  Products 
Association,  Pittsburgh,  Pa.,  has  been 
appointed  secretary  and  manager  to 
succeed  the  late  George  H.  Tefft.  He 
was  formerly  assistant  engineer  of 
sewer  construction  with  the  Bureau  of 
Surveys,  Philadelphia,  Pa. 
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Equipment  and  Materials 


Pneumatic  Hammer  Scoop 

To  cut  down  the  cost  of  looseninfj- 
stiff  clay,  hard  pan  and  fine  g-ravel  in 
such  excavations  where  steam  shovels 
and  trenching  machines  cannot  be  used, 
the  Ingersoll-Rand  Company,  of  New- 
York,  is  putting-  on  the  market  the  "Lit- 
tle David"  hammer  and  scoop.  The 
hammer  is  of  the  long-stroke  type, 
fitted  -with  a  special  handle.  The  scoop 
is  held  in  place  by  a  safety  retainer. 


In  a  sewer  tunnel  job  no-vv  under  -way 
in  Detroit,  -where  the  bore  is  about  9 
ft.  6  in.  diameter,  the  contractor,  using 
these  tools,  is  averaging  17  lineal  feet 
of  sewer  per  day  of  8  hours  with  four 
miners.  This  gives  about  11  cu.yd.  per 
man  per  day.  The  material  is  a  me- 
dium-hard blue  clay,  which  is  fairly 
stiff,  no  bracing  or  timbering  being 
needed  to  hold  the  roof  of  the  tunnel. 


General  Purpose  Crawling  Tractor 
Cranes 

To  meet  the  demand  for  a  full  revolv- 
ing tractor  crane  which  can  be  operated 
independently  of  rails,  the  Industrial 
Works,  Bay  City,  Mich.,  has  developed 
its  Type  BC  and  Type  BT  "Industrial" 
crawling  tractor  crane.  The  former  has 
a  capacity  of  20,000  lb.  at  12-ft.  radius 
and  is  equipped  with  continuous  crawl- 
ing tractor  belt,  while  the  latter  has  a 
capacity  of  18,000  lb.  at  10-  ft.  radius 


clutches,  brakes  and  lever  mechanisms 
for  steering  are  located  in  the  revolving- 
upper  works  where  they  are  much  more 
accessible  than  when  located  on  the  car 
body. 

Metal  Lumber  for  Home  Building 

Metal  lumber  as  a  material  for  home 
building  is  demonstrated  in  a  two-story 
residence  just  erected  at  Canton,  Ohi;i. 
by  the  Berger  Manufacuring  Co.  Tak- 
ing this  house  as  a  beginning  the  com- 
pany expects  to  develop  designs  for  a 
series  of  homes,  of  varying  types,  di- 
mensions, and  costs  to  meet  the  tastes 
and  purses  of  different  home  builders. 
For  each  standard  house  every  metal 
joist,  stud  and  channel  will  be  supplied 
of  an  exact  size,  so  that  all  parts  will 
fit  quickly  and  easily. 

The  framing  of  the  outer  walls  is  of 
4  in.  channel  shapes,  with  the  flanges 
punched  with  prongs  for  the  attachment 
of  metal  lath,  which  will  hold  the 
plastering  for  the  inside  of  the  house 


and  is  equipped  with  four  broad-gage 
tractor  wheels.  Both  are  equipped  with 
30  ft.  booms.  The  drive  is  by  internal 
combustion  engine. 

Special  attention  has  been  given  to 
the  propelling  and  steering  mechanism 
and  control.  The  operator  can  propel 
and  steer  the  crane  independently  of  all 
other  motions.  Either  tractor  belt  can 
be  readily  disconnected  from  the  motor 
while  the  other  belt  continues  traveling 
at  the  normal  rate  of  speed.  The  dis- 
connected tractor  belt  can  be  held  sta- 
tionary by  applying  the  brake,  can  be 
allowed  to  coast  with  the  brake  and 
clutch  both  disengaged,  or  the  clutch 
can  be  allowed  to  slip,  thus  allowin.,' 
the  operator  to  turn  as  sharp  or  as  wide 
a  comer   as    he    may   select.      All    thj 


and  the  stucco  for  the  outside.  Parti- 
tions are  erected  of  2  or  4-in.  studs  on 
both  sides  of  which  metal  lath  is  ap- 
plied. The  floors  are  built  of  metal 
joists,  placed  2  ft.  apart.  To  these 
joists  nailing  strips  are  attached  so  that 
either  wood  or  composition  floors  may 
be  installed.  Metal-lumber  rafters  sup- 
port the  roof,  to  which  nailing  strips 
are  attached  so  that  any  form  of  roof- 
ing may  be  used.  Wood  grounds  are 
applied  for  the  installation  of  windows, 
door  frames,  baseboard,  picture  mold- 
ing, etc.  In  the  finished  house  no  metal 
can  be  seen,  inside  or  outside. 


Backfillinff  Conveyor  foi  Use  in 
Narrow  Alleys 

Due  to  limited  width  it  is  difficult  to 
operate  a  trenching  machine  satisfac- 
torily in  a  16-ft.  alley  without  con- 
gesting it  badly.  The  earth  is  piled  on 
one  side  only,  the  other  being  used  for 
stringing  out  the  pipe.  For  that  reason 
there  is  very  considerable  advantage  in 
operating  a  continuous  backfiller  with 
the  trenching  machine. 

To  meet  this  situation  the  Austin 
Machinery  Corporation,  of  Chicago,  has 
designed  a  backfiller  conveyor,  which, 
attached  to  a  trenching  machine,  can 
work  in  an  alley  only  10  ft.  6  in.  wide. 

A  short  conveyor  takes  the  excavated 
material  from  the  standard  cross  con- 
veyor belt  of  the  trenching  machine 
and  delivers  it  to  the  main  belt,  which, 
driven  by  a  gasoline  engine,  and  there- 


fore independent  of  the  power  of  the 
trenching  machine,  carries  the  dirt  back 
and  into  the  trench.  The  device  moves 
on  short,  light  rail  sections  and  is  at- 
tached   to    the    trenching    machine    foi- 


:^;jj?^-fe^v 


traction  purposes.  The  rear  end  is 
raised  and  lowered  with  a  winch;  when 
used  in  the  open  it  can  be  used  for  load- 
ing wagons.  The  back  filler  is  built  i-i 
sections  of  4  ft.  6  in.,  so  that  any  reas- 
onable length  can  be  used,  the  conveyor 
belt  being  lengthened  or  shortened. 


Out-of-the-Ordinary 
Trade  Publications 

The  sort  of  information  that  the  de- 
signer and  draftsmen  want  to  have 
handy  is  found  in  a  pamphlet  of  twenty 
.sheets  put  out  by  the  Federal  Ce- 
mentTileCompany,  of  Chicago. 
It  shows  the  application  of  interlocking, 
channel  and  flat  tile  to  different  types 
of  roofs.  Details  as  to  gutters,  ridges, 
valleys  and  collars  are  given  and  also 
data  for  figuring  the  amount  of  tile 
needed  for  different  widths  of  buildings 
and  with  different  roof  pitches.  In- 
cluded also  are  sheets  showing  details 
of  application  of  the  company  s  cast 
concrete  sills   and   wall   coping. 


A  second  edition  of  the  National  Steel 
Lumber  Handbook  is  being  issued  as  a 
183-page  4  x  GJ-in.  cloth-bound  manual 
by  the  National  Pressed 
Steel  Company,  Massillon,  Ohio. 
It  has  been  prepared  by  the  Steel  Lum- 
ber Division  of  the  company,  under  the 
direction  of  H.  M.  Naugle  and  Stanley 
Macomber.  It  follows  the  lines  of  the 
first  edition  and  contains  the  sort  of  data 
the  designers  of  ordinary  steel  work  are 
accustomed  to  find  in  the  various  well- 
known  structural-steel  handbooks.  Since 
the  first  edition  was  published  there  have 
been  a  number  of  improvements  in  the 
product  and  some  changes  in  the  design 
of  National  sections.  The  new  edition 
covers  these  developments  and  amplifies 
in  many  respects  the  contents  of  the 
first  edition.  In  addition  to  the  infor- 
mation essential  in  such  a  handbook — • 
regarding  the  properties  of  the  sections, 
details  of  connections,  etc. — there  is 
considerable  auxiliary  material  in  the 
way  of  comparisons  of  cost  of  designs 
using  steel  lumber  with  other  well- 
known  types  of  construction,  data  on 
footing  designs,  loads  permitted  by 
building  ordinances,  etc. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


July  Cement  Production  Exceeds 
That  of  June 

According  to  an  estimate  made  by 
the  United  States  Geological  Survey, 
the  production  of  portland  cement  in 
the  United  States  in  July  was  greater 
than  the  figure  attained  in  June  by 
272,000  bbl.  The  total  production  for 
July  was  9,568,000  bbl.,  as  compared 
to  the  9,296,000  in  June.  The  report 
also  shows  that  more  cement  was 
shipped  than  was  produced.  The  inves 
tigation  was  made  by  the  Geological 
Survey  under  the  direction  of  Kniesl 
F.  Burchard. 

The  production  for  the  first  seven 
months  of  1921  was  more  than  97  per 
cent  of  the  quantity  manufactured  in 
the  corresponding  months  of  1920  and 
more  than  52  per  cent  of  the  total  pro- 
duction of  1920.  Shipments  were  more 
than  96  per  cent  of  those  for  the  cor- 
responding period  of  1920  and  more 
than  52  per  cent  of  those  for  the  whole 
year  1920. 

The  production  of  clinker  (unground 
cement)  during  the  seven  months 
amounted  to  more  than  53,000,000  bbl. 
and  the  July  production  exceeded 
9.000,000  bbl.  July  stocks  of  clinker 
are  reported  as  more  than  4,300,000  bbl. 


Southern  Pine  in  Better  Condition 
Now  Than  in  1920 

According  to  the  weekly  reports  is- 
sued on  production,  orders  received  and 
shipments  of  southern  pine  by  the 
Southern  Pine  Association,  the  condi- 
tion of  the  southern  pine  mills  is  niucli 
better  at  the  present  time  than  at  the 
corresponding  period  of  1920.  For  the 
week  ended  Aug.  5,  the  average  produc- 
tion for  the  preceding  six  weeks  showed 
an  increase  of  6  per  cent  over  the  pro- 
duction of  the  corresponding  period  of 
1920.  For  the  same  six-weeks  period, 
the  shipments  of  1921  were  43  per  cent 
in  excess  of  the  shipments  for  1920  and 
the  orders  received  8  per  cent  over  the 
orders  received  in  1920.  For  the  past 
few  months  the  production  of  southern 
pine  has  been  hovering  between  75  and 
80  per  cent  of  normal. 


Unemployment  Put  at  5,735,000 

Pursuant  to  a  resolution  passed  in 
the  United  States  Senate  on  August  5, 
the  Secretary  of  Labor  has,  through  the 
Bureau  of  Labor  Statistics,  compiled  an 
estimate  of  the  unemployment  in  the 
several  states.  The  number  of  unem- 
ployed is  put  at  5,735,000  in  the  report 
issued  Aug.  16,  the  figures  relating  to 
the  differences  in  the  number  of  em- 
ployees carried  on  payrolls  in  July, 
1921,  as  compai-ed  with  the  peak  of  em 
ployment  in  1920.  Figures  of  the  un 
employed  by  industries  are: 

Manufacturing  and  mechanical  in- 
dustries (including  building  trades) 
3,900,000;  mining,  25O,00U;  transporta- 
tion, 800,000;  trade  and  clerical  work- 
ers, 450,000;  and  domestic  and  personal 
service,  335,000.  No  estimate  could  be 
given  as  to  the  number  of  ex-service 
men  unemployed  as  i-eports  covering 
payroll  data  do  not  segregate  them.  The 
same  applies  to  women  workers. 

The  Secretary  of  Labor  in  transmit- 
ting his  report  to  Congress,  made  the 
following  statement: 

"In  consideration  of  these  figures 
certain  conditions  must  be  kept  in  mind: 
first,  they  refer  to  the  change  in  num- 
ber of  persons  employed  between  the 
peak  of  operations  in  1920  and  the  pres- 
ent time,  ignoring  whatever  unemploy- 
ment there  may  have  been  in  the  spring 
of  1920;  second,  that  the  employment 
was  far  above  normal  in  the  spring  of 
1920.  Workers'  wives,  daughters  and 
boys  who  were  not  accustomed  to  work 
for  wages  took  up  gainful  work  through 
economic  necessity  or  because  of  the 
tempting  wages  offered.  Therefore,  the 
present  recession  in  employment  may 
not  be  entirely  unemployment  for  reg- 
ular workers,  but  a  return  of  many  per- 
sons from  gainful  work  back  to  non- 
gainful  home  work  or  schools." 


West  Coa.st  Lumber  Production 

For  the  week  ende<l  August  13,  107 
mills  reported  to  the  West  Coast  Lum- 
bermen's Association  a  production  of 
55,908,400  ft.  b.m.,  which  is  28  per  cent 
below  normal  production.  New  business 
totaled  58,404,876  ft.  b.m.,  and  ship- 
ments 01,827,379  ft.  b.m  In  the  cargo 
trade,  domestic  orders  totaled  5,542. 79f) 
ft.  b.m.,  and  export  trade  7,560,133  ft. 
b.m.  Coastwise  and  intercoastal  ship- 
ments totaled  in  excess  of  14,000,000  ft. 
b.  m.  and  export  shipments  in  excess  of 
5,000,000  ft.  b.  m. 


Paper  Mill  Wases  Cut  15 
Per  Cent 

Wage  reductions  averaging  about  15 
per  cent  for  all  classes  of  workers  have 
been  fixed  by  a  board  of  arbitration  ap- 
pointed in  July  to  adjust  differences  be- 
tween eleven  employers  and  approxi- 
mately 12,000  employees  of  paper  mills 
in  the  United  States  who  went  out  on 
strike  last  May.  The  strike  was  called 
as  a  protest  against  the  acceptance  of 
a  30  per  cent  decrease  in  wages.  In 
general,  the  new  rates  represent  a  10 
per  cent  reduction  for  skilled  workers 
and  25  per  cent  reduction  for  unskilled 
workers.  The  new  rates  became  effect- 
ive Aug.  22,  and  will  be  in  effect  until 
May  1,  1922  unless  the  board  should 
ilecide  to  make  a  change  after  the  end 
of  this  year. 

There  will  be  no  protesting  the  new 
rates  by  the  employees  as  they  agreed 
to  accept  the  judgment  of  the  arbitra- 
tion board.  The  arbitration  agreement 
was  signed  on  June  29  last. 


Wage  Reductions  Approach 
Deflated  Living  Cost 

Chicago    Engineers   Find   Total   Cut   of 

15.9    Per   Cent   Among 

4,540,00  Workers 

Average  wage  reductions  of  appro.\i- 
mately  15.9  per  cent  since  the  first  of 
this  year  for  over  4,540,000  workers  in 
industrial  concerns  in  twenty  key  indus- 
tries throughout  the  United  States  are 
shown  in  an  analysis  of  industrial  wage 
tendencies  made  by  the  J.  L.  Jacobs  Co., 
engineers  and  statisticians  of  Chicago. 
The  survey  made  by  this  agency  in- 
cludes a  digest  of  reports  from  official 
documents  and  reliable  periodicals,  cov- 
ering 693  establishments  or  industrial 
groups  which  are  typical  of  the  indus- 
trial and  utility  activities  of  the  country 
and  which  include  every  industry  of  any 
consequence  in  the  United  States. 

Wage  Reduction  Analysis 

The  summary  analysis  from  the  693 
individual  and  group  establishments  re- 
porting show  that  approximately  43  per 
cent  of  these  industries  reduced  wages 
20  per  cent  or  over;  that  19.9  per  cent 
of  the  total  reduced  wages  between  15 
per  cent  and  19  per  cent;  that  30.4  per 
cent  of  the  total  concerns  reporting  re- 
duced wages  between  10  per  cent  and 
14  per  cent;  and  that  about  6.5  per  cent 
of  the  total  concerns  reporting  reduced 
wages  less  than  10  per  cent.  Wage  re- 
ductions in  the  iron  and  steel  industry 
amount  to  20.7  per  cent  and  in  the 
building  trades  (in  cities)  18.1  per  cent      li 

This  average  wage  reduction  of  15.9 
per  cent  for  industrial  workers  through- 
out  the  country  is  still  below  the  aver* 
age  reduction  in  the  cost  of  living  as 
reported  by  the  U.  S.  Department  of 
Labor,  the  total  reduction  in  the  cost 
of  living  fi-om  the  peak  period  in  June, 
1920,  to  June.  1921,  being  16S  per  cent. 

The  instances  cited  do  not  cover  wage 
reductions  made  prior  to  the  beginning 
of  the  year,  nor  proposed  reductions 
which  have  not  been  made  effective. 
While  the  reports  from  the  693  estab- 
lishments do  not  purport  to  cover  all 
wage  reductions,  the  wiiie  range  of  in- 
dustries and  the  large  number  of  in- 
stances covered,  show  the  average  re- 
ductions throughout  the  industrial  field 
and  the  relationship  of  such  reductions 
with  the  downwani  industrial  and  eco- 
nomic trend  which  began  in  July.  1920. 

The  wage  reductions  considered  in  the 
analysis  are  actual  reductions  in  sal^ 
aries  and  wages.  In  addition,  there 
have  been  some  reductions  through 
elimination  of  bonuses  and  of  punitive 
overtime  rates,  or  through  the  increase 
in  number  of  working  hours,  either 
without  changing  the  compensation,  or 
along  with  the  reduction  of  wages. 

The  outstanding  reductions  that  have 
been  made  in  the  last  sixty  days  are 
among  the  public  utilities,  the  build- 
ing trades  and  the  steel  industries. 


August  25,  1921 


ENGINEERING     N E  W  S  - R E C 0 R D 


343 


Clay  Products  in  1920 

The  value  of  clay  products  marketed 
in  the  United  States  in  1920,  as  esti- 
mated by  Jeffeison  Middleton,  of  the 
United  States  Geological  Survey,  was 
$364,220,000,  by  far  the  highest  value 
ever  recorded.  This  amount  represents 
an  increase  of  $103,430,000,  as  com- 
pared with  1919;  of  about  $143,000,000 
as  compared  with  1918,  and  nearly 
$200,000,000  as  compared  with  1910. 
The  greater  part  of  this  increase  is  due 
to  the  increased  cost  of  production 
which  reached  its  peak  in  1920.  How- 
ever, the  quantities  of  many  clay  prod- 
ucts were  greater  in  1920  than  in  1919. 

Common  brick  was  the  leading  prod- 
uct, the  output  in  1920  being  4,709,000,- 
000  bricks,  an  increase  of  156,333,000 
over  the  1919  production.  Notwith- 
standing this  gain,  the  output  of  1920 
was    the    smallest    recorded,    except    in 

1919  and  1918,  and  was  less  than  one- 
half  as  large  as  the  maximum  produc- 
tion which  was  registered  in  1906.  The 
value  of  this  product  was  $81,330,000, 
the  highest  ever  recorded  and  repre- 
senting an  increase  of  $23,000,000  over 

1919.  Bricks  showed  the  largest  gain 
recorded  by  any  clay  pioduct  in  1920. 
The  average  price  per  one  thousand  in 

1920,  according  to  the  survey,  was 
$17.27,  as  compared  with  $12.79  in  1919. 

The  quantity  of  fire  brick  marketed 
in  1920  was  in  excess  of  1,000,000,000 
9-iii.  brick,  and  the  average  value  per 
one  thousand,  $46.64.  The  quantity  of 
hollow  tile  marketed  in  1920  was  2,457,- 
000  tons  and  the  average  price  per  ton 
was  $10.54.  Sewer  pipe  increased  ap- 
proximately 40  per  cent  in  value  during 

1920  over  1919.  Face  brick  decreased 
in  output,  but  increased  in  price.  The 
average  price  per  one  thousand  was 
$26.18  in  1920,  as  compared  with  $19.58 
in  1919. 


Montreal  to  Build  1,700  Houses 

A  contract  for  the  construction  of 
1,700  six-room  houses  for  sale  on  easy 
terms  to  lot  owners  was  recently  let  to 
the  Anglin  Norcross  Co.,  Montreal,  by 
the  city  of  Montreal.  The  houses  are 
to  be  sold  at  about  $6,000  each.  They 
are  to  be  of  brick,  22  x  30  ft.,  and  of 
two  stories.  The  total  cost  of  the 
houses  will  be  well  in  excess  of  $10,- 
000,000.  Work  is  to  begin  on  the  hous- 
ing project  immediately. 


Buffalo  Brick  Makers  Indicted 

The  grand  jury  which  took  up  the  in- 
quiry into  alleged  illegal  practices  in 
the  Buffalo  building  industry  has  re- 
turned additional  indictments,  three 
brick  manufacturers  being  the  defend- 
ants. Six  individuals  identified  with 
the  three  companies  are  involved  in  the 
indictments.  Bail  of  $2,000  was  fixed 
in  each  case  and  the  defendants  have 
entered  pleas  of  not  guilty.  The  in- 
dictments are  a  result  of  the  investiga- 
tion recently  carried  on  by  the  Lock- 
Wood  juint  legislative  committee  on 
housing 


Supply  and  Demand  for  Labor 
in  New  York  State 

The  chief  statistician  of  the  New 
York  State  Department  of  Labor  re- 
cently i-eported  through  the  labor  mar- 
ket bulletin  that  the  ratio  of  worker.s 
seeking  employment  to  each  100  places 
available  was  139  in  June  compared 
with  a  ratio  of  137  reported  in  May. 
Among  the  cities  included  in  the  report 
increases  between  iVIay  and  June  in 
proportion  of  workers  who  registered 
for  work  to  positions  open  appear  Al- 
bany, Binghamton,  Buffalo  and  Syra- 
cuse. The  occupations  which  show  an 
increase  m  unemployment  during  the 
month  are  building  work,  casual  labor 
and  clerical  work. 


Contractors  Get  Itemized  Bids 
on  Road  Job  Opening 

Every  contractor  who  bid  at  the  New 
York  State  Highway  Department  bid 
opening  held  Friday,  Aug.  12,  and  prac- 
tically every  contractor  who  now  has  a 
highway  contract  in  New  York,  received 
in  the  mail  August  13,  a  printed  book 
containing  all  the  unit  prices  bid  the 
previous  day.  There  were  106  pro- 
posals, some  with  more  than  thirty 
items.  It  was  past  four  o'clock  Friday 
afternoon  when  the  reading  was  con- 
cluded and  before  midnight  the  printed 
book  with  all  the  unit  prices  was  in  the 
mail.  This  enabled  the  contractors  in 
all  the  larger  cities  of  the  state  to  get 
the   book   in   Saturday   morning's   mail. 

The  book  was  sent  to  the  contractors 
by  Fuller  &  O'Brien,  Albany,  who  rep- 
resent the  Fidelity  &  Casualty  Co.,  New 
York  City,  and  who  are  also  sales 
agents  for  road  materials  and  equip- 
ment. Fuller  &  O'Brien  have  a  free 
service  bureau  for  contractors. 


New  York  Lets  Road  Contracts  to 
Value  of  $2,000,000 

On  August  12  and  16  the  New  York 
State  Highway  Commission  let  twenty- 
two  highway  construction  and  lecon- 
struction  projects  upon  which  the  engi- 
neer's estimate  was  $2,245,869  and  upon 
which  the  total  low  bid  amounted  to 
$1,979,013.  Eleven  contracts  involving 
the  construction  and  repair  of  about 
25  miles  of  durable  pavements  were  let 
on  Aug.  12  and  eleven  more  involving 
38  miles  of  roads  were  let  on  Aug.  16. 
There  were  140  bidders  on  the  twenty- 
two  projects,  and  the  total  low  bid 
was  only  90  per  cent  of  the  engineer's 
estimate  for  the  work. 

Is  There  a  Price  Level? 

A  review  of  the  general  building  sit- 
uation by  K.  C.  Marshall,  Jr.,  general 
manager  of  the  Associated  General 
Contractors  of  America,  as  abstracted 
by  Engineirhiff  Newx-Recoid  and  pub- 
lished in  the  issue  of  Aug.  18,  p.  300, 
incorrectly  noted  the  fact  that  the  origi- 
nal discussion  would  appear  in  the  Sep 
tember  issue  of  the  A.  G.  C.  Bulletin 
The  article  in  question  appears  in  the 
August  number. 


Reduced  Lumber  Rates  from 
South  to  Middle  West 

Reduced  rates  on  lumber  from  the 
South  to  the  Middle  West,  as  ordered 
by  the  Interstate  Commerce  Commis- 
sion, went  into  effect  Aug.  19.  It  is 
the  general  purpose  of  the  order  to 
equalize  the  effects  of  the  recent  freight 
rate  increases  on  shipments  to  the 
western  and  middle  western  center  of 
consumption,  from  the  Pacific  Coast 
and  from  the  Southern  lumber  produc- 
ers. It  has  been  contended  by  the 
Southern  lumbermen  that  rates  to 
points  in  Iowa,  Kansas  and  Nebraska 
were  relatively  higher  than  they  should 
be,  with  the  result  that  their  share  of 
the  lumber  business  in  these  states  has 
been  gradually  diminishing.  The  rates 
that  have  gone  into  effect  are  from  5 
to  15  per  cent  less  from  points  in  Mis- 
sissippi, Arkansas,  Louisiana  (west  of 
the  Mississippi  River),  Texas  and  Okla- 
homa to  destinations  in  Iowa,  Minne- 
sota, Nebraska,  Kansas  and  Oklahoma. 


Twenty-five  Projects  Entail  Ex- 
penditure of  $60,000,000 

Twenty-five  construction  projects, 
some  of  which  have  been  put  under  con- 
tract, reported  upon  in  this  issue  of 
Engineering  News-Recoid,  will  entail 
the  expenditure  of  more  than  $60,000,- 
000.  Each  project  is  over  $1,000,000, 
and  the  largest  is  $11,000,000,  a  trans- 
mission line,  tunnel,  and  subsurface  in- 
stallations planned  by  the  Niagara  Falls 
Power  Co.  Eight  contracts  that  actually 
have  been  let  will  involve  a  cost  of 
$18,317,000,  and  nine  projects,  upon 
which  bids  are  either  being  received  or 
.soon  will  be,  will  cost  $17,300,000. 
Proposed  work,  totaling  $25,000,000 
brings  the  total  to  $60,617,000.  The 
largest  contract  let  is  for  the  construc- 
tion of  a  $6,500,000  hotel  at  Montreal. 


Iron  and  Steel  Products  Reduced 

The  Link-Belt  Co.,  Philadelphia,  Chi- 
cago and  Indianapolis,  has  announced  a 
reduction  in  its  price  of  malleable  iron 
und  steel  chains,  sprockets  and  other 
products  of  10  per  cent.  The  reduction 
becomes  effective  at  once.  The  com- 
pany also  announces  that  discounts  are 
obtainable  upon  application. 


Building  in  New  York  Cities 

According  to  the  labor  market  bul- 
letin recently  issued  from  the  oflice  of 
the  New  York  State  Department  of 
Labor  the  total  value  of  building  opera- 
tions authorized  during  the  first  half  of 
the  1921  was  $200,634,300  or  2  per 
cent  greater  than  the  amount  reported 
during  the  same  period  in  1920.  This 
gain  occurred  chiefly  in  May  and  June. 
Due  to  the  decline  in  cost  of  building 
materials  the  increase  in  actual  amount 
of  building  work  planned  in  the  first 
half  of  1921  over  the  coiiesponding  pe- 
riod of  1920  was  probably  greater  than 
the  2  per  cent  indicated  above,  con- 
tinues the  report. 

Another  important  fact  brought  out 
in    the   comparison     between     the     two 
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years,  continues  the  report,  is  the  fact 
that  the  value  of  new  buildinjr  work 
authorized  in  the  state  as  a  whole  dur- 
ing the  first  half  of  1921  constitued  80 
per  cent  of  the  total  amount  repoi-ted, 
while  the  cost  of  new  buildinRs  author- 
ized during  the  same  period  in  1920 
was  only  79  per  cent  of  the  total.  This 
is  pointed  to  as  an  indication  that  there 
is  at  present  a  greater  tendency  to 
construct  new  buildings. 


New  York  Firm  Awarded  Con- 
tract in  Australia 

Milliken  Bros.  Mfg.  Company,  Inc., 
New  York  City,  has  recently  befen 
awarded  a  contract  totalling  about 
i;75,U00,  sterling,  plus  freight,  according 
to  an  announcement  made  recently  by 
the  electricity  commissioners  of  Mel- 
bourne, Australia.  The  contract  covers 
the  erection  of  a  112-mile  transmission 


line  bringing  high  tension  power  from 
Victoria  Falls,  Australia,  to  Melbourne 
and  includes  a  total  of  634  steel  towers 
to  carry  a  current  of  133,000  volts. 
German,  British  and  Australian  com- 
panies all  submitted  bids.  The  line  is 
a  state  enterprise,  the  power  to  be  sold 
to  manufacturers  near  Melbourne. 

One  of  the  vice-presidents  of  Milliken 
Bros,  is  already  en  route  to  Melbourne 
to  start  the  work. 


Weekly  Construction  Market 
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THIS  limited  price  list  is  published  weekly  tur   t.'if 
purpose  of  giving  current  prices  on  the   priricipn! 
cODStructioD  materials,  and  of  noting  important  price 

Steel  Products:  New  York 

Structural  shapes,  100  lb )>2  .  88 

Structural  rivets,  100  lb +40 

Reinforcing  bars,  i  in.  and  larger,  100 

lb.... _ 

Steel   pipe,   black,   3i   to  6  in.   lap, 

discount 

Cast-iron    pipe,  6  in.  and  over,  ton 

Concreting  Material: 
Cement  without  bags,  bbl.  ...      2  60@2.  70(del.) 

Gravel,  i  in.,  cu.yd 2 .  25 

Sand,  cu.yd 1.25 

Crushed  stone,  ^  in.,  cu.yd 1 .  yO  to  2  .  00 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft -45.00 

Lime,  finishing,  hydrated,  ton...         \(k9') 

Lime   common,  lump,  per  bbl 3.(iV 

Common  brick,  delivered,  1,000 18.40 

Hollow     building     tile,     4x12x12, 

block Not  used 

Hcllow    partition    tile     4x12x12, 

block 

Linseed  oil,  raw,  5  bbl.  lots,  gal. . . . 

Common  Labor: 

Common  labor,  union,  hour 

Common  labor,  non-union,  hour.. . 


.105 
.80 


■\tlanta 

S3 ,  50 


52.6^- 
43.33 


2.75 


1.35 
2.25 


38.  CO 

19.  fO 

1.50 

10. CO 

.14 

.14 
.86 


i  iniportaut  materials.     Moreover. 

)  are  quoted. 

of   each   month   carries   complete 

Minne- 
Chicago  apolis 
32.88     $3.16 


quotations  for  all  construction  materials  and  for  the 
important  cities.    The  last  complete  list  will  be  found 


Dallas 
-84. OD 
-5.50 


3. 


5.20 


2.78       3.18 


i     45' 
-53. 


3.00 
2.50 
2.80 


35  00 

25.00 

2.75 

-t-12.72 

.13 


46.10 

2.17 
1.80 
1.80 
2.00 


49  00 

20.00 

1.6' 

11.00 


53.9-5% 
52.80 


2.41 
2.00 
1.00 
2.2S 


34.00 

29.00 

1.5C 

17  00 


I  thei 

Denver 

S4  10 

4.25 

3.97^ 

36% 
57.50 

3.10 
2.50 
1.10 
3.50 


4-49.00 
-30.00 

-2,95 
14.00 

.09 


.75(0,.  80 


.35®  45 


.07410 
—  .80 


1.00 
.40 
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90 


Kxplunutioii  of  I'rires — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
tics  art-  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
»  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  from  list  pries  is  given: 
45-5%  means  a  discount  of  4.'>  and  5  per 
cent.  45('a50  means  a  range  of  45  to  5iJ  per 
cent.  Charge  of  15c.  per  100  lb.  for  cutting 
reinforced  steel  into  2-ft  lengths  or  over. 
\>w  York  quotations  arc  delivered  except 
tiles,  which  are  "on  trucks  "  Common  lump 
lime  per  280-lb.  net  ;  both  lump  and  hy- 
drated quoted  f.o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quoted  along- 
side dock.     Chicago  quotes  hydrated  lime  in 


New  York  warehouses  continue  to 
quote  structural  steel  shapes  and  plates 
at  $2.88  and  soft-steel  bars  at  $2.78. 
AlthouRh  the  general  tone  of  the  ware- 
house business  is  encouraging,  mill  ship- 
ments continue  inactive.  New  York 
quotes  mill  shipments  of  structural 
shapes  and  plates  at  $2.18@$2.23,  and 
bars  at  $2.13.  The  regular  Pittsburgh 
prices  of  $1.75  for  steel  bars  and  $1.8.5 
for  plates  and  shapes  seem  to  be  gen- 
erally adhered  to.  Cutting  under  these 
prices  from  5c.  to  15c.  per  100  lb.  bus 
been  rumored,  but  is  not  generally  prac- 
ticed. In  Dallas,  structural  shapes  have 
been  reduced  20c.,  to  $4,  and  rivet.s 
from   $5,755  to  $5..50. 

Seattle  reports  lumber  demand  im- 
proving, with  a  price  advance  of  50c. 
per  M.  ft.  b.m.  in  Douglas  fir.  Pine 
has  advanced  from  $47  to  $49  per  M. 
ft.  in  Denver,  and  from  T27  to  $30  in 


of  .August  4, 

San 
Francisco 

S3.  70 
5.50 

2.35 

46.25% 
60.00 

3.09 
2.25 
1.50 
2.25 


-(-30.00 

25.40 

2.25 

18.00 

.12i 

.14} 
-.95 


Seattle    Montreal 
-$4.00      25.00 


5.25 
3.75 


4.25 


47i%     5% 
63.00       75.00 


3.10 
1.50 
1.50 
3.50 


-f21  50 

24.00 

2.75 

14.00 


2.75 
1.50 
1.25 
2.10 


120.00 
28.00 
IS. 00 
18.00 


.50@.63i 
.37i@.50 


.81} 


hSS 


.11 


.12 
.79 


.75 
.50 


.IS 


.84 


.30 


r.n-ll).  bags.  Minneapolis  quotes  on  fir 
Instead  of  pin'\  Brick  and  hollow  tile  de- 
livered. Cement  on  cars;  $2.60  delivered. 
Gravel,  sand  and  crushed  stone  quote  at  pit 
We  quote  on  brown  lime;  white  is  $1,80 
for  Kelly  Island  and  $1.6.')  for  Sheboyg-.m 
Common  laoor  not  organized.  Denver 
iiuotes  cement  "on  tracks"  ;  gravel  and 
sand  at  pit.  stone  on  cars.  lime,  brick. 
1;(.I1mw  tile  and  lumber  on  job.  Tile  price 
is  at  warehouse.  Linseed  oil,  delivered. 
.'.thinfii  <iuotes  sand,  stone  and  gravel  per 
Ion  instead  of  cu.yd.  DtillaK  quotes  lime 
per  180-lb.  bbl.  Steel,  cast-iron  pipe  and 
crushed  stone  f.o.l).  cars,  other  materials 
delivered.      Sun    Francisco   quotes  on   Heath 

Changes  Since  Last  Week 

San  Francisco.  The  i\cw  York  whole- 
sale market  on  pine  is  off  $2  on  the 
base  size,  the  price  for  12-in.  now  being 
$40;  for  10-in.,  $37,  and  foi  8-in.  and 
under,  $34.  The  larger  sizes  sell  for 
$46  (14  X  14),  and  $52  (16  x  16). 
New  York  prices  are  wholesale,  the 
price  to  contractors  being  about  $5 
higher  than  these  quotations. 

Denver  quotes  a  reduction  in  hydra- 
ted, finishing  lime  from  $32  to  $30  per 
ton,  and  in  common  lump  lime  from 
.S3.10  to  $2.95  per  bbl.  delivered. 

Demand  for  common  brick  has  been 
unusually  heavy  in  the  New  York  dis- 
trict during  the  last  week,  with  prices 
unchanged.  Dallas  reports  an  advance 
from  $12.65  to  $12.72. 

Fluctuations  in  linseed  oil  prices  are 
shown  throughout  the  country.  Dall»c 
reports  a  rise  of  Ic.  and  Denver  a  rise 
of  2c.  per  gal.;  while  the  Chicago  price 


lile,  5J  X  8  X  11  J.  Prices  are  all  f.o.b.  ware- 
bouses  except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Lumber  prices  are  delivered  "at 
ship  tackle  in  San  Fr.incisco  ex  mill." 
Seattle  quotes  on  Douglas  fir  instead  of 
pine:  and  on  lime  in  paper  bags.  Montreal 
quotes  sand  stone,  gravel  and  lump  lime 
per  ton.  Cement,  lime  and  tile  are  de- 
livered; sand,  gravel  and  stone,  on  siding; 
brick  fob.  plant ;  steel  and  pipe  at  ware- 
house. Cement  price  is  in  Canadian  funds, 
exchange  with  the  United  States  being  14 
per  cent  at  present.  Bag  change  is  80c. 
per  bbl.  Discount  of  10c.  per  bbl.  for  pay- 
ment within  20  days  from  date  of  shipment. 


drops  4c.,  and  San  Francisco  Ic.  per 
gal.  (5-bbl.  lots).  Two  of  the  important 
explosives  manufacturers  have  just  an- 
nounced a  decrease  of  25c.  per  100  lb. 

Cleveland  quotes  the  following  labor 
rates:  skilled  labor,  at  $1.04  per  hr.; 
pile  drivers,  at  91c.;  hod-carriers,  at 
60c.,  and  common  labor,  at  57Sc. 

San  Francisco  reports  lockout  still  on, 
but  there  seem  to  be  more  men  nt  work 
on  the  American  plan.  In  Atlanta  non- 
union, common  labor  is  available  at  20c. 
As  giving  a  line  on  labor  conditions  in 
Philadelphia,  on  a  $200,000  sewer 
job,  the  following  estimates  for  the 
labor  were  tendered: 

Labor,  per  hour  A.         B.         C. 

Foreman 0.80     0.75     LOT 

Carpenter :. _...      1.00     0.80     1.0*1 

Bricklayer 1.00     O.SO     \.W 

Cement  finisher 0.75      1.25     1.25 

Common  labor ^".90     0  40     0  60 
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Automobiies  and  Ice  Cream 

LAST  week  at  Atlantic  City  Samuel  Gomperp  stormed 
^  against  those  who  begrudged  the  worker  his  auto- 
mobiles and  ice  cream.  We  heartily  agree  with  Sam; 
the  idle  rich  should  have  no  exclusive  claim  on  gas  buses 
and  frozen  sweets.  Also  we  hold — and  we  hope  that 
Sam  agrees  with  us,  though  he  forgets  to  make  mention 
of  the  matter  in  his  address — that  the  worker  should 
earn  his  automobiles  and  ice  cream.  Some  of  them  do — 
but  in  defiance  of  the  union  spirit,  as  any  one  will  real- 
ize who  reads  the  record  of  time-killing  provisions  in  the 
national  railway  working  agreements,  and  the  restric- 
tions imposed  by  labor  union  rules  in  the  building 
trades.  Automobiles  and  ice  cream  in  abundance  for 
all  of  us,  workers  by  brain  as  well  as  by  hand — but 
always  with  the  proviso  that  we  earn  them.  Incidentally 
we  have  no  doubt  that  Sam  and  his  confreres  in  the 
supreme  councils  of  the  American  Federation  of  Labor 
are  getting  their  ice  cream — at  about  50  cents  a  plate. 
Their  meeting  last  week  was  in  the  Ambassador — 
renowned  for  stiff  prices,  even  in  Atlantic  City. 

Discounting  Efficiency 

SEEMINGLY  an  effort  hae  been  made  to  disparage 
Henry  Ford's  operation  of  the  Detroit,  Toledo  & 
Ironton  Railroad.  Wide  publicity  has  been  given  to 
statements  that  revenues  were  increased  largely  by 
hurling  all  available  Ford  plant  traffic  over  this  line, 
which  crosses  practically  every  trunk  line  from  the 
Canadian  border  to  the  Ohio  River.  It  is  probably  true 
enough  that  the  spectacular  increase  in  traffic  has  been 
due  directly  to  this  cause,  and  how  much  has  been  due 
to  traffic  influence  through  better  service  is  as  yet  un- 
known. But  the  fact  remains  that  Henry  Ford  is  opera- 
ting this  line  with  about  40  per  cent  less  force  than 
under  the  old  management  and  is  hauling  a  tremen- 
dously greater  tonnage  than  before.  This  has  not  been 
disputed  and  the  remarkable  increase  in  operating  effi- 
ciency is  obvious.  The  public  will  be  more  sympathetic 
toward  willingness  of  the  railroads  to  profit  by  the 
Ford  object  lesson  than  it  will  be  toward  efforts  to  dis- 
ount  efficiency  that  is  established. 

Fires  and  Shipping  Piers 

UNTIL  the  board  of  review  prescribed  by  army 
regulations  makes  its  report  on  the  Hoboken  pier 
fire  of  Aug.  24  all  of  the  facts  in  the  case  will  not  be 
known,  but  enough  is  available  to  make  it  obvious  that 
here  was  another  of  those  too-frequent  fires  in  shipping 
piers  of  inadequate  fire  resistance  and  protection.  The 
l-iers  where  the  fire  centered  were  the  40-year  old 
remainders  of  the  Hamburg-American  group  and  the 
only  ones  of  the  one-time  German  section  which  were 
not  rebuilt  following  the  terrible  conflagration  of  1900. 
They  were  of  wooden  construction,  apparently  not 
sprinklered  and  only  inadequately  guarded  by  water 
mains  and  hose.    Even  though  the  contents  must  have 


been  of  lower  inflammability  than  usual  on  commercial 
piers,  the  structure  itself  stood  little  show  once  a  fire 
started.  Pier  fires  are  notably  hard  to  fight  and 
extremely  destructive  when  once  fairly  started.  There 
is  abundant  reason  why  the  design  and  protection  of 
piers  against  fire  should  be  given  more  consideration 
even  than  in  the  ordinaiy  com.mercial  building. 

A  New  Meetings  Plan 

A  DEPARTURE  in  the  method  of  conducting  its 
monthly  meetings  is  disclosed  in  the  August  Pro- 
ceedings of  the  American  Society  of  Civil  Engineers. 
During  the  last  two  years  occasional  subjects  have  been 
scheduled  that  were  not  covered  by  pre-printed  papers. 
The  general  rule,  however,  has  been  to  devotG  the 
meetings  to  submitted  papers,  if  contributions  lending 
themselves  to  discussion  were  available.  Under  the  new 
arrangement  all  meetings  up  to  and  including  that  of 
Januaiy  are  preempted  by  assigned  subjects.  No  open- 
ing is  left  for  the  scheduling  of  submitted  papers, 
except,  ob\'iously,  those  pertaining  to  the  five  subjects 
scheduled.  Each  of  the  scheduled  topics  is  to  be  dealt 
with,  it  is  expected,  in  several  sessions.  The  new  plan 
has  obvious  advantages.  It  will  develop  important  sub- 
jects broadly,  and,  since  speakers  from  outside  New 
York  are  to  be  invited,  will  endow  the  meetings  with 
more  of  a  national  flavor.  However,  the  plan  will  dis- 
courage the  writing  of  papers,  for  many  are  attracted 
to  write  not  merely  by  the  hope  of  publication  but  of 
public  presentation.  In  some  way  there  must  be  pro- 
vision for  public  presentation  of  such  submitted  (and 
accepted)  papers  as  lend  themselves  to  discussion  in 
open  meeting. 

Federal  Road  Bill  Delayed 

IN  THE  FORM  in  which  it  passed  the  Senate  last 
month  the  federal-aid  highway  bill  is  radically  differ- 
ent from  the  measure  ori.ginally  drafted  by  Senator 
Townsend.  Many  concessions  had  been  made  to  the  pro- 
ponents of  the  House  bill,  fathered  by  Representative 
Dowell,  but,  in  spite  of  this  no  agreement  on  the  revised 
bill  was  reached  before  Congress  recessed.  Most  im- 
portant among  the  changes  in  the  amended  Tovrasend 
measure  was  the  recession  from  what  appeared  to  be 
an  unalterable  stand  in  favor  of  a  federal  highway  com- 
mission and  the  acceptance  of  the  Secretary  of  Agri- 
culture and,  through  him,  of  the  Bureau  of  Public 
Roads  as  the  federal  administrative  agency.  Months 
ago  the  plan  for  a  national  highway  system,  to  be  built 
and  maintained  entirely  vi'ith  federal  funds,  was  aban- 
doned by  Senator  Townsend  so  that  the  main  issues  on 
which  there  had  heretofore  been  controversy  had  dis- 
appeared. With  these  bones  of  contention  removed  it 
was  thought  that  agreement  would  be  easy,  but  that 
apparently  has  not  been  the  case.  There  is  a  nigger  in 
the  woodpile  somewhere — possibly  in  the  fact  that  there 
is  a  strong  pressure  for  economy  in  appropriations. 
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Reasons  for  a  Margin  of  Safety 

FUNDAMENTAL  conceptions  of  structural  safety 
are  involved  very  intimately  in  the  notorious  case 
of  the  Boston  molasses  tank  failure,  an  accident  still  on 
the  calendar  of  unsettled  cases,  inasmuch  as  it  is  yet  in 
the  courts.  From  the  start  it  presented  the  amazing 
spectacle  of  a  piece  of  steel  construction  in  full-load 
service,  with  direct  stress — which  means  ideal  minimum 
stress — exceeding  30,000  lb.  per  square  inch,  and  so 
built  as  to  give  ample  opportunity  for  additions  to  this 
stress  by  secondary'  effects.  However,  e.xpert  testimony 
\*as  given  to  the  effect  that  this  stress  was  safe,  a  view 
contrary  to  precedent  and  seriously  disturbing  to  all 
sound  instincts  of  structural  design.  Fortunately  the 
chances  of  harmful  influence  upon  structural  opinion 
and  practice  arising  from  the  favorable  testimony  on 
the  molasses  tank  are  neutralized  by  the  testimony 
given  by  expert  witnesses  for  the  other  side  in  the 
pending  litigation.  Even  in  the  brief  form  in  which 
this  testimony  is  reviewed  in  this  issue,  it  has  a  whole- 
some, refreshing  influence  upon  structural  ideals. 


Structural  Safety  Attainable 

CRUMPLING  up  during  quiet  flight,  with  no  appar- 
ent cause  from  stress  of  weather  or  service,  a  giant 
dirigible  carried  down  some  two-score  persons  to  their 
death  last  week.  With  the  shock  of  the  tragic  occur- 
rence there  comes  also  the  recognition  that  the  accident 
adds  another  black  chapter  to  a  grim  record  of  dis- 
aster. Is  the  dirigible  balloon  a  safe  vehicle  of  trans- 
port? It  has  a  bad  history,  and  those  who  assert  its 
safety  bear  a' heavy  burden  of  proof.  This  seems  even 
more  evident  when  the  present  scanty  facts  of  the  dis- 
aster are  considered:  serious  trouble  from  structural 
weakness  some  time  before  the  accident,  hasty  efforts 
to  strengthen  the  frame,  and  finally  the  unprovoked 
failure  of  this  presumably  strengthened  vessel — all  sug- 
gesting that  the  builders  had  struggled  aimlessly,  and 
unsuccessfully,  between  the  conflicting  requirements  of 
strength  and  lightness. 

In  order  that  sound  opinions  about  this  branch  of 
aerial  navigation  may  be  maintained,  one  or  two  of  the 
numerous  points  of  obscurity  concerning  the  Hull  dis- 
aster should  be  cleared  up  as  soon  as  may  be  practicable. 
The  first  is  the  fundamental  question  of  competence  in 
the  construction:  Was  every  opportunity  taken  to  apply 
the  knowledge  gathered  from  past  experience?  In  other 
words,  was  the  collapse  the  result  of  faulty  or  neglectful 
design,  or  does  the  accident  truly  represent  insufficiency 
of  existing  knowledge?  Next,  but  related  to  the  pre- 
ceding, is  the  question  of  whether  this  dirigible  was 
planned  on  a  scale  so  far  beyond  the  range  of  past 
experience  as  to  make  the  failure  attributable  to  that 
fact  itself.  The  danger  of  an  abrupt  change  of  scale 
of  construction  is  known  from  many  past  experiences, 
and  if  excessive  size  is  the  secret  of  the  present  acci- 
dent, there  is  less  occasion  for  alarm.  But  in  that 
event  it  becomes  more  surprising  that  45  or  50  valuable 
lives  were  put  at  i-isk  in  a  machine  whose  safety  was 
still  questionable. 

One  fact  of  the  disaster,  in  some  respects  its  most 
damning  feature,  yet  gives  reason  for  a  hopeful  view  as 
to  the  possibilities  of  the  dirigible:  the  fact  that  the 
fall  was  due  to  a  structural  failure,  not  to  defects  of 
the  lifting  or  driving  equipment.  If  the  constructors 
of  aerial  ves.sels  have  mastered  all  their  problems  other 
than  structural,  if  they  have  made  gas  bags,  machinery. 


and  controls  quite  dependable,  the  outlook  is  bright, 
for  nothing  remains  but  to  perfect  the  structural  ele- 
ment of  the  vessel,  and  the  road  to  this  objective  is  a 
well  explored  one.  The  loading  must  be  determined, 
and  thereafter  it  is  only  necessary  to  apply  the  resources 
of  a  well  developed  art  to  obtain  completely  sound  con- 
struction. The  difficulties  which  lie  in  the  determina- 
tien  of  the  loads,  may  iieed  to  be  approached  by  gradual 
steps;  for  the  phenomena  involved  in  the  resistance  of 
a  slender  bag  structure  hundreds  of  feet  long  to  air 
forces  are  as  indeterminate  as  those  of  wave  loading  on 
a  ship's  hull,  and  at  the  same  time  vastly  more  complex 
than  the  latter.  But  certain  it  is  that  every  experience 
in  aerial  navigation  will  contribute  to  building  up  an 
increasing  body  of  knowledge,  leading  constantly  closer 
to  the  required  certainty  and  safety. 

In  the  infinitely  more  difficult  field  of  aii*plane  con- 
struction, a  truly  wonderful  degree  of  reliability  has 
been  attained — and  this  during  a  period  much  shorter 
than  the  history  of  lighter-than-air  navigation.  This 
result  was  achieved  by  ceaseless,  undismayed  work  at 
the  solution  of  the  many  baffling  problems  presented. 
Much  of  the  knowledge  had  to  be  gained  at  the  cost 
of  accident,  but  each  accident  was  used  as  a  step  to 
fuller  knowledge  and  sounder  construction.  If  the  only 
remaining  problems  of  dirigible  construction  are  of  the 
structural  kind,  a  simpler  and  more  rapid  development 
may  be  forecast. 


Honoring  Honorary  Members 

SAMUEL  REA  and  Ambrose  Swasey  have  been  elected 
honorary  members  of  the  American  Society  of  Civil 
Engineers.  The  news  comes  to  the  profession,  two 
months  after  the  event ,  in  the  August  Proceedingx, 
through  a  note  in  the  minutes  and  a  five-line  para- 
graph introducing  cold,  lifeless  biographies  of  the  two 
engineers.  We  have  no  doubt  that  the  secretary  in 
apprising  them  of  the  board's  action  did  so  graciously 
and  humanly,  but  so  far  as  the  members  are  aware  the 
event  gets  about  as  much  attention  as  the  routine 
approval  of  current  expenditures.  There  is  nothing 
human  about  it,  no  effort  to  raise  it  to  its  proper  place 
as  a  significant  event  in  society  affairs. 

The  colleges  do  this  sort  of  thing  better.  They  confer 
degrees  publicly,  and  accompany  the  ceremony  with  an 
appreciative  formula  setting  forth  the  reasons  for  the 
honor. 

The  latter  feature — an  appreciative  expression — is 
especially  called  for  in  electing  to  honoraiy  membership. 
Mr.  Rea  was  not  honored  for  his  record  as  a  technical 
engineer,  nor  Mr.  Swasey  for  his  work  as  a  scientist- 
manufacturer,  but  both  of  them  for  qualities  and 
achievements  that  go  beyond  those  generally  associated 
with  their  special  callings — Mr.  Rea  for  his  mastery  of 
finance  and  organization,  I^Ir.  Swasey  for  his  broad 
.sympathies  (which  have  always  included  the  civi' 
engineers  in  their  wide  embrace)  and  his  encourage- 
ment of  research.  The  directors  in  electing  thesi 
honorary  members  did  not  indulge  in  a  cold,  intellectua 
process,  but  did  it  with  enthusiasm  and  warm  hloo^ 
coursing  through  their  veins,  sensible  of  the  honor  thc^ 
were  conferring  and  of  the  luster  which,  in  turn,  wouli 
be  shed  on  the  society,  but  they  have  let  none  of  that 
enthusiasm  and  warmth  escape  so  that  they  would  earn 
over  to  the  members  the  importance  of  the  action. 

It  is  not  too  late  to  act — and  abandon  the  old  prece- 
dent of  rigid  formality  and  coldness. 
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Motor- Vehicle  Legislation 

IN  THE  study  of  motor-vehicle  legislation,  which  is 
made  a  feature  of  this  issue,  the  outstanding  points 
lie  in  the  wide  variations  disclosed  (1)  in  the  licensing 
fees  of  the  various  states,  (2)  the  basis  of  determining 
the  fees,  and  (3)  in  those  elements  which  have  a  direct 
bearing  on  the  cost  of  highway  construction  and  main- 
tenance, namely,  weight  and  speed  of  motor  trucks. 
From  a  study  of  these  variations  important  dollars 
and  cents  lessons  can  be  drawn. 

In  the  matter  of  fees,  for  example,  in  the  case  of  a 
5-ton  truck  the  ma.ximum  variation  is  .5,900  per  cent, 
representing  fees  for  the  same  vehicle  of  $5  per  year 
in  one  state  and  $.300  in  another.  This,  of  course,  is 
an  extreme  case,  but  even  for  a  commonly  used  type  of 
vehicle,  the  25-hp.,  five-passenger  car,  a  range  in  fees 
of  nearly  600  per  cent  is  showm  by  the  figures. 

There  is  ground  for  debate  as  to  whether  a  given 
class  of  vehicle  should  pay  the  same  registration  fee  in 
every  state.  Even  so,  there  can  be  no  sound  defense 
of  the  wide  variations  which  actually  exist.  Moreover, 
the  charging  of  fees  that  are  generally  conceded  to  be 
too  low  is  occasioning  a  very  heavy  loss  to  the  road 
maintenance  funds  of  the  countrj'.  In  the  drafting  of 
the  proposed  uniform  vehicle  law  the  automotive  inter- 
ests were  active  and  it  can  be  fairly  assumed  that  the 
scale  of  fees  decided  upon  is  none  too  high.  Yet  many 
states  are  failing  to  receive  from  the  motor-vehicle 
users  the  revenues  which  their  own  spokesmen  have 
accepted.  American  highway  practice  has  often  been 
indicted  on  the  charge  of  neglect  of  maintenance  after 
:onstruction  has  been  completed.  The  answer  has  often 
oeen  made  that  no  funds  were  available.  In  the  case 
)f  a  state  with  fees  radically  lower  than  those  recom- 
Tiended  in  the  uniform  law,  the  problem  of  increasing 
heir  road  maintenance  funds  has  a  ready  solution.  The 
"ees  in  the  uniform  law  should,  at  the  very  least,  be 
iccepted  as  minimums. 

In  the  48  states  there  are  no  less  than  seventeen 
)ases  for  determining  license  fees.  These  range  from 
he  simple  method  of  so  many  dollars  per  horsepower 
ir  per  unit  of  gross  weight  to  an  involved  computation 
n  which  four  elements — list  price,  weight  of  vehicle, 
lorsepower,  and  carrying  capacity — figure.  A  stand- 
ard basis  was  recommended  almost  two  years  ago  by  a 
oint  committee  of  motor  vehicle  and  highway  interests 
ind  involved  two  factors,  horsepower  and  gross  weight, 
/ith  a  differential  in  favor  of  pneumatic  as  against 
olid  rubber  tires.  While  some  of  the  states  have 
.ccepted  the  basic  principles  contained  in  this  proposed 
niform  law,  a  great  many  have  acted  independently, 
iith  the  result  that  a  hodge-podge  of  legislation  has 
>p-fn  produced. 

to  the   third   element   of  variation — weight   and 

I  limitations — it  is  apparent  that  today  the  motor 

ru(  k  is  the  determining  factor  in  the  design  of  inter- 

tate  and  other  trunk-line  highways,  as  contrasted  with 

'■■"'it ions  a  decade  ago  when  the  passenger  automobile 

I  he  highway  designer's  main  consideration.    Gross 

111  and  impact  are  the  two  new  elements  which 

i'<n-i'  most   prominently,   and  the   states   are  properly 

f^tMiining  to  impose  gross  weight  restrictions  on  motor 

ru(  ks.     Motor  vehicle  manufacturers  and  highway  en- 

incers,  however,  are  not  by  any  means  in  agreement 

s  to    what  the  gross  weight  limit  should  be.    The  pro- 

losed   uniform   law   specifies   28,000    lb.— -which   would 

■ermit  the  operation  of  a  7-ton  truck — but  it  is  to  be 


noted  that  the  representatives  of  the  highway  officials 
on  the  joint  committee  did  not  concur  in  so  high  a  limit. 
Naturally,  the  restriction  of  gross  weight  should  depend 
to  some  extent  on  the  character  of  the  highway  system ; 
trucks  which  might  operate  wdthout  undue  damage  over 
the  hard  surface  routes  of  states  like  New  York  and 
Pennsylvania  would  do  irreparable  harm  in  New  Hamp- 
shire or  on  the  sand-clay  roads  of  certain  Southern 
states.  Many  highway  engineers,  however,  feel  that  a 
."i-ton  truck  is  about  all  they  should  be  called  upon  to 
provide  for.  The  motor-vehicle  operator  comtends,  with 
reason,  that  shipping  costs  are  reduced  by  the  use  of 
large  highway  transport  units.  This  statement  is  true 
only  in  so  far  as  it  represents  the  actual  cost  of  haulage. 
The  true  cost,  of  course,  must  depend  not  only  upon  the 
cost  of  operating  the  vehicle  itself,  but  of  building  and 
maintaining  the  road-bed  over  which  it  travels.  When 
these  latter  factors  are  taken  into  consideration  the 
case  for  the  excessively  large  truck  unit  is  decidedly 
weakened.  An  ultimate  economic  loss  results  when 
huge  trucks,  even  though  they  may  show  a  reducton  of 
a  few  cents  per  ton-mile,  damage  a  road  to  an  extent 
which  makes  necessary  the  floating  of  a  bond  issue  of 
many  thousand  dollars  for  road  reconstruction  purposes. 
The  State  of  Maryland  has  had  an  experience  of  this 
sort,  the  outcome  of  which  has  been  the  i-efusal  to 
register  a  truck  exceeding  five  tons*  carrying  capacity, 
or  a  gross  weight  of  20,000  lb. 

Closely  associated  with  gross-weight  limitations  is  the 
matter  of  tire  equipment  and  the  recent  Bureau  of 
Public  Roads'  impact  tests  which  throw  interesting  light 
on  the  subject.  Comparatively  few  of  the  states,  in 
their  motor-vehicle  laws,  give  pneumatic  or  cushion  tires 
the  concessions  which  these  tests  indicate  are  equitable. 
As  for  the  solid  tire,  recent  amendments  to  several 
state  laws  prescribe  a  minimum  thickness  of  rubber,  in 
recognition  of  the  fact  that  serious  damage  can  be 
done  to  a  highway  surface  if  the  rubber  on  the  wheels 
has  been  worn  so  thin  as  to  make  the  tire  practically 
non-resilient.  This  is  a  new  feature  of  motor-vehicle 
legislation  and  one  which  has  a  direct  bearing  on  lower 
road-maintenance  costs. 

By  learning  what  other  states  are  doing  in  an  ad- 
vanced way  in  these  various  directions,  which  is  facili- 
tated by  Mr.  Tomlin's  analysis,  it  is  hoped  that  there 
will  come  about  some  reasonable  agreement  regarding 
these  limitations. 

In  all  of  these  matters  it  is  clear  that  no  solution  can 
be  economically  sound  which  is  not  based  upon  an  equal 
consideration  for  the  highway  builder  and  the  highway 
user.  Many  of  our  existing  laws  have  been  fathered 
by  selfish  interests,  but  the  narrowness  of  viewpoint 
which  characterized  discussion  of  the  subject  half  a 
dozen  years  ago  is  fast  disappearing,  for  the  leaders  in 
the  highway  engineering  and  the  motor-vehicle  fields 
have  come  to  a  realization  that  their  ultimate  aims  are 
identical — the  movement  of  the  maximum  traffic  at  a 
minimum  cost.  If  the  latter  figure  is  to  serve  any 
useful  pui-pose  it  must  be  all-inclusive — not  based  merely 
on  a  few  of  the  many  elements  of  which  it  should  prop- 
erly be  composed. 

In  all  probability  the  next  few  years  will  witness 
many  further  radical  changes  in  motor-vehicle  legisla- 
tion. The  occasion  offers  to  highway  engineers  and 
motor-vehicle  manufacturers  an  opportunity,  through 
mutual  under.^tanding  and  co-operation,  for  construc- 
tive work  in  the  interest  of  improved  highway  transport. 
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Construction  Joints  in  Concrete  Girders  of  622-Ft.  Span 

Unique  Design  Safeguards  Rcinforced-Concrete  Garage  Under  Williamsburg  Bridge 
Against  Cracking  in  Event  of  Uneven  Pier  Settlement 


IN  DESIGNING  a  one-story  reinforced-concrete 
garage  to  be  erected  under  the  Williamsburg  bridge, 
New  York  City,  three-span  continuous  girders  were 
contemplated.  Upon  excavating  for  the  foundations 
soil  conditions  were  found  to  be  somewhat  unsatisfac- 
tory for  continuous  action,  the  possibility  being  present 
of  uneven  settlement  of  piers.  As  the  plans  had  already 
been  approved  by  the  Bureau  of  Buildings  and  the 
Department  of  Plant  and  Structures,  New  York  City, 
to  avoid  loss  of  time  in  resubmitting  new  designs  the 
engineer  in  charge  resorted  to  the  expedient  of  putting 
two  construction  joints  in  the  center  girders,  leaving 
the  reinforcing  steel  in  all  the  girders  as  the  approved 
plans  called  for,  except  for  the  shifting  of  the  top  bars 
toward  the  end  girders. 

These  center  girders  have  a  span  of  62  ft.  6  in.  and 
the  construction  joints  were  placed  in  the  center  spans 
a  distance  of  14  ft.  along  the  under  face  of  the  girder 
from  the  center  line  of  columns.  The  idea  of  inserting 
the  construction  joints  was  to  create  two  practical 
hinges,  thereby  rendering  the  girders  statically  deter- 
minate, the  end  spans  having  their  inner  ends  canti- 
levered  14  ft.  toward  the  center.  The  central  portion 
— that  part  between  construction  joint.s — was  simply 
supported  at  the  cantilever  end  of  the  end  span.  The 
location  of  the  joints  was  chosen  so  as  not  to  change 
the  size  of  the  girders  or  the   reinforcement  of  the 


original  accepted  design.  The  reinforcement  of  cente: 
girders  remained  as  originally  planned.  At  the  con- 
struction joints  three  reinforcing  bars  were  left  in  the 
bottom  of  the  girders  running  through  the  joints.  It  was 
thought  that  in  case  of  uneven  settlement  of  the  piers 


FIG.  1.     WEST  HALF  OF  GARAGE  SHOWING  BKIDGE  STEEL 
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the  joints  would  be  flexible  enough  even  with  the  three 
1-in.  bars  running  through  them. 

The  garage  is  located  under  the  Manhattan  approach 
to  the  Williamsburg  bridge  on  the  south  side  of  De- 
lancy  St.,  between  Mangin  and  Goerck  Sts.,  and  only  a 
few  blocks  from  the  East  River.  Excavation  revealed 
a  sandy  and  gravelly  soil  of  quite  widely  varying  bear- 
ing qualities  at  the  different  pier  locations. 

The  garage  is  196  ft.  6  in.  long,  98  ft.  8  in.  wide 
overall,  and  16  ft.  from  the  top  of  the  floor  slab  to  the 
top  of  the  roof  slab.    The  roof  has  a  pitch  of  2i  ft.  in 


The  span  between  the  interior  columns  is  62  ft.  6  in., 
and  the  span  to  the  other  wall  is  67  ft.  2  in.  There  are 
eight  columns  in  a  lateral  direction,  the  spacing  being 
19  ft.  7  in.  from  the  spandrel  wall  column  to  the  first 
interior  column,  then  21  ft.  6  in.,  13  ft.  6  in.,  21  ft. 
6  in.,  and  19  ft.  7  in.,  to  the  other  wall. 

The  girders  are  4  ft.  deep,  including  the  thickness 
of  the  slab,  and  18  in.  thick.  This  slab  is  increased  to 
a  depth  of  7  in.  where  areas  of  greatest  moment  occur. 
The  beams  are  spaced  9  ft.  10  in.  c.  to  c.  The  slab  is 
integral  with  the  beam  and  the  beam  depth  is  12  in.. 


«• 3--tA       ^  J  "■4''«        so 'ongr-- 
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FIG.  3.     .MOMENT  DI.A.GR.A.M  FOR  GIRDERS 


47  ft.  10  in.  The  framing  system  is  of  columns  18  in. 
square  surmounted  by  cantilever  brackets,  extending 
out  from  the  column  face  5  ft.  and  tapering  from  a 
depth  of  24  in.  at  the  column  face  to  0  at  the  5-ft. 
distance;  girders  of  a  maximum  span  of  66  ft.  10  in., 
a  depth  of  4  ft.  (including  the  3i-in.  roof  slab)  and 
18  in.  thick;  and  beams  12  in.  deep  (including  the  roof 
slab),  and  8  in.  thick. 

There  is  little  regularity  as  to  spacing  of  columns, 
as  the  position  of  the  bridge  piers  had  some  effect  on 
the  placing  of  garage  columns.  The  plan  is  mind  was 
to  place  columns  as  near  to  existing  bridge  piers  as 
possible  so  that  full  advantage  could  be  taken  of  storage 
area  for  cars.  The  garage  columns  are  therefore  in 
the  same  line,  laterally,  with  the  bridge  piers.  Longi- 
tudinally, there  are  but  two  interior  columns.  The 
center  of  the  first  is  66  ft.  10  in.  from  the  outside  face 
of  the  spandrel  wall  columns  on  the  Goerck  St.  end. 


nOOF  SL.\E  LAID  AGAINST  STEEL  COLUMN 
AXD  BRACING 


its  thicknes.s  being  8  in.  Reinfoi'cement  is  as  shown 
in  Fig.  2. 

The  construction  joints  are  stepped,  the  risers  being 
1  ft.  4  in.  in  height  and  the  treads  being  6  in.  deep. 
The  joints  are  soaped  so  that  there  is  no  rigid  connec- 
tion with  the  cantilever  ends  of  the  end  beams,  except 
through  the  three  reinforcing  bars  at  the  bottom. 

The  footings  for  the  four  outside  interior  columns 
are  6  ft.  square  and  generally  2  ft.  3  in.  deep.  Some 
foundation  difficulties  were  encountered  that  necessi- 
tated deeper  footings,  the  original  design  calling  for 
both  foundation  walls  and  footings  to  go  to  undisturbed 
soil.  Each  pair  of  the  four  inside  columns  which  are 
on  17  ^-ft.  centers,  are  built  integrally.  These  footings 
are  4  ft.  wide  and  7  ft.  long,  the  slab  joining  them 
being  24  in.  wide.  The  design  of  these  footings  called 
for  a  depth  of  2  ft.  2  in.  Two  1-in.  bars  17  ft.  long 
run  through  this  section  to  give  the  twin  footing  its 
longitudinal  reinforcement.  Reinforcement  in  all  foot- 
ings is  of  2-in.  round  corrugated  bars  placed  on  3-in. 
centers. 

The  floor  slab  is  of  1:3:6  concrete,  6  in.  thick  and 
laid  upon  an  8-in.  cinder  base.  All  concrete  in  the 
building  is  of  1 :  2 :  4  concrete.  The  walls  of  the  garage 
are  of  brick  filler  laid  in  portland  cement  mortar  and 
the  lighting  is  secured  through  three  bay  steel  sash 
glazed  with  double  thick  grade  B  glass,  the  steel  sash 
being  14  ft.  Hi  in.  wide  and  9  ft.  high.  The  outside 
face  of  the  piers,  lintels  and  sills  are  to  be  rubbed 
smooth  with  carborundum  stone  and  finished  with 
white  cement. 

After  the  footings  were  put  in  no  further  concreting 
was  done  until  the  formwork  for  the  entire  building  had 
been  erected.  When  the  pouring  began  some  inconve- 
nience was  encountered  in  pouring  around  lateral  braces 
(if  the  steel  bridge.  The  concrete  was  poured  flush 
with  the  steel  and  connection.s  between  the  two  thor- 
oughly waterproofed.  It  will  undoubtedly  be  necessary 
further  to  waterproof  the  joints  between  the  concrete 
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and  steel  as  the  concrete  shrinks  away  from  the  steel. 
The  roof  slab  is  to  be  covered  with  a  five-ply  tar  and 
gravel  roofing. 

The  garage  was  designed  by  Missac  Thompson, 
Brooklyn,  N.  Y.  The  Melton-MacDonald  Co.  were  the 
contractors  for  the  concrete  work. 

The  ground  is  leased  from  the  New  York  City  De- 
partment of  Plant  and  Structures  for  a  term  of  ten 
years,  with  the  privilege  of  renewal  for  a  further 
period  of  ten  years.  At  the  expiration  of  the  lease  the 
building  will  be  turned  over  to  the  city.  The  garage 
was  built  for  the  Conci-ete  Building  Co. 


Tests  on  Full-Size  High-Voltage 
Transmission  Towers 

Vertical,  Longitudinal  and  Transverse  Loads  Total- 
ing 38.8  Tons  Applied  to  98-Ft.  Towers 
for  New  California  Line 

By  Eugen  F.  Kriegsman 


DECISION  to  construct  a  220,000-volt  201-mi.  trans- 
mission line  to  bring  power  to  San  Francisco  from 
the  Pit  River  hydro-electric  plants  now  under  construc- 
tion in  northern  California  has  led  to  the  design  and 
construction  of  transmission  towers  of  large  size  to 
carry  heavy  loads.  In  working  out  a  suitable  design  for 
this  service  many  factors  were  involved.  Good  practice 
in  transmission  tower  design  calls  for  rather  light  mem- 
bers and  the  result  is  a  total  weight  of  the  tower  that  is 


II';     1        TKANS.MISSID.N     roWKH    I  NUKH    7  T.'iiiu-I.l;     I'l'LL 

only  a  small  fraction  of  the  load  to  be  carried.  For  these 
reasons  when  new  designs  are  proposed  it  is  desirable  to 
make  a  test  of  full-sized  tower  under  full  load.  A  test  of 
that  sort  constitutes  a  check  upon  (1)  the  design,  (2) 


CHAIN  BLOCK.  DYNAMOMETER  AND  REDUCING 
BEAMS 


the  fit  of  the  various  members,  (3)  the  clearance  and 
spacing  of  bolts  and  members,  and  (4)  the  actual 
strength  of  the  assembled  tower.  A  series  of  such 
tests  was  recently  made  at  the  plant  of  the  Pacific  Coast 
Steel  Co.,  in  South  San  Francisco,  where  a  testing  stand 
had  been  built,  arranged  so  that  not  only  vertical  loads 
but  also  large  horizontal  loads  in  two  directions  at 
right  angles  to  each  other  could  be  applied  near  the 
tops  of  the  towers.  The  method  of  testing,  described 
in  the  following,  was  much  the  same  for  the  various 
designs  of  towers  tried  out. 

Standard  towers  and  anchor  towei's  for  the  open- 
country  line,  98  ft.  high,  have  a  base  20  ft.  square  and 
three  pairs  of  arms  24  ft.  long  tip  to  tip,  with  15-ft. 
vertical  spacing  between  them.  Each  of  the  six  arms 
is  designed  and  tested  to  support  copper  cable  0.91  in. 
in  diameter  weighing  1.54  lb.  per  lineal  foot.  Rope-lay 
cable  is  used.  The  load  requirements  for  the  test  were 
taken  at  IJ  times  the  maximum  loading  anticipated 
under  extreme  conditions  of  wind,  broken  conductors 
ynd  angles  in  alignment. 

The  details  of  the  present  loading  requirements  im- 
posed by  the  Pacific  Gas  &  Electric  Co.,  which  is  build- 
ing the  220,000-volt  line,  are  shown  in  the  accompany- 
ing illustration,  Fig.  2.  Case  1  represents  a  condition 
in  which  three  wires  are  broken  on  one  side  of  the 
tower,  causing  a  pull  of  10.200  lb.  on  the  end  of  each 
of  the  three  arms.  The  vertical  loads  of  1,400  Ib^  each 
represent  the  weight  of  the  wires  and  insulators,  and 
the  transverse  pull  of  8.800  lb.  is  to  take  care  of  any 
load  due  to  wind  on  the  wires  and  the  tower  itself, 
together  with  an  allowance  for  a  22-deg.   in   the  line. 

This  test  is  to  determine  the  strength  of  the  tower 
in  torsion. 

Case  2  represents  the  situation  with  all  six  wires 
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arranged.  A  heavy  weight  was  suspended  from  the 
end  of  each  copper  wire  and  a  carpenter's  rule  was 
attached  to  the  wood  frame  just  behind  it.  By  noting 
the  rise  and  fall  of  the  weight  against  the  carpenter's 
rule,  the  relative  movements  of  the  tower  at  the  center 
arm  in  the  directions  L  and  T  were  recorded  for  the 
various  loadings.  Loads  were  usually  applied  in  incre- 
ments of  1,000  lb.  and  corresponding  deflections  noted. 
A  typical  tower,  for  example,  gave  a  maximum  deflec- 
tion of  6 A  in.  in  the  direction  L  and  \-h  in.  in  the 
direction  T  under  the  maximum  loading  of  Case  2. 

As  the  dynamometers  were  limited  to  a  capacity  of 
5,000  lb.,  they  were  arranged  with  reducing  beams 
arranged  to  give  a  reduction  of  4  to  1.  The  dynamo- 
meters were  calibrated  by  putting  them  in  a  string 
in  a  testing  machine  and  comparing  all  readings.  Tests 
were  made  on  the  friction  loss  on  the  1-in.  cables  passing 
around  the  14-in.  sheave  and  an  allowance  of  2  per 
cent  was  made  for  the  friction  loss  at  this  point  when 
making  the  test  pull  on  the  towers. 

The  towers  designed  for  this  new  220,000-volt  line 
have  a  double  system  of  web  members  and  consequently 
redundant  forces  occur  in  some  of  them.  Secondary 
stresses  due  to  elasticity  of  material  and  deflection  of 
the  tower  often  amount  to  a  large  fraction  of  the  com- 


'IG.   3.      PLAN  AND  ELEVATION  OF  TESTING   STAND   AND 
DETAILS  OF  PULLING  DEVICE 

iroken  on  one  side  of  the  tower,  leaving  a  horizontal 

Dad  of  10,200  lb.  applied  at  the  end  of  each  arm.     The 

ertical   load,  as   in   Case   1,   represents  the  weight  of 

he  wire;  the  transverse  pull  of  7,900  lb.  is  the  wind 

)ad.    Thus,  this  test,  which  is  to  determine  the  strength 

f  the  tower  legs,  gives  a  total  breast  pull  of  61,200  lb., 

total  vertical  load  of  8,400  lb.,  and  a  transverse  pull 

f  7,900  lb.,  or  a  total  load  of  38.8  tons  not  including 

ne  dead  weight  of  the  tower  itself. 

The  wooden  testing  frame  shown  in  the  view  Fig.  1, 

'hich  is  the  larger  of  the  two  frames  used,  is  100  ft. 

igh  and  40  ft.  wide  at  the  base,  carrying  guys  attached 

)  a  deadman  buried  10  ft.  deep.     The  four  piers  sup- 

orting  the  test  tower  are  capped  with  channel  beams 

3  arranged  that  they  may  be  adjusted  to  varying  sizes 

f  tower  base  up  to  26  ft.     These  piers  were  designed 

)  resist  a  maximum  uplift  of  150,000  lb.  per  tower 

'g.     One-half  inch  steel  cables  were  used  to  suspend 

ie  vertical  loads,  consisting  of  bundles  of  angle  irons 

reviously  weighed,  from  the  ends  of  the  cross-arms. 

he  horizontal   loads,   i.e.,   the  longitudinal  and  trans- 

erse  pulls,  were  applied  by  a  chain  block  and  dynamo- 

leter  arranged  as  shown  in  the  illustration. 

As  it  was  found  that  trouble  developed  in  details  of 

he    cross-arm    more    frequently    than    elsewhere,    the 

rms  were  tested  on  the  ground  before  being  mounted 

II  the  tower.     This  was  found  to  be  a  very  satisfac- 

)ry  means  of  rectifying  minor  defects  before  the  actual 

"ial  in  the  tower  itself.     Many  fine  points   in  detail- 

ig  were  finally  adjusted  in  these  supplementary  ground 

.'sts. 

Deflections  of  the  tower  under  load  were  read  by 
ttaching  fine  copper  wires  to  the  tower  cage  the  height 
f  the  center  cross-arms  and  carrying  them  over  6-in. 
heels  in  both  testing  frames  T  and  L,  Fig.  3,  in  the 
ame   manner   as    the    pulling   cables    H    and    P   were 


Cose  I  Cose  Z 

FIG.   4.      TWO  CASES  OF  TOWER  LOADINS 

puted  stress.  The  tests  give  assurance  that  these  have 
been  properly  provided  for.  A  series  of  tests  run  to 
determine  the  usefulness  of  some  redundant  members 
resulted  in  dispensing  with  certain  members  in  the 
final  tower. 

The  steel  used  in  the  manufacture  of  these  towers  is 
a  special  alloy  steel,  having  an  elastic  limit  of  45,000  lb. 
per  sq.in.,  an  elongation  of  22  per  cent  and  a  cold  bend 
of  180  deg.  flat  on  specimens  up  to  2  in.  thick. 

The  successful  designer  of  such  towers  must  con- 
tinually keep  in  mind  their  ultimate  purpose.  Testing 
full-sized  towers,  supplemented  with  tests  of  details 
as  herein  described,  is  an  important  part  of  the  en- 
gineering of  supervoltage  heavy-duty  transmission 
lines,  which  ultimately  will  make  cheaper  power  pos- 
sible for  consumers  and  for  the  rapidly  growing  in- 
dustries of  the  west. 


1,000-Ft.  Steel  Masts  for  Radio  Station 

A  radio  transmitting  station  which  is  to  be  com- 
pleted at  Shanghai,  China,  within  the  next  18  to  24 
months,  is  to  have  its  antenna  supported  by  six  guyed 
steel  masts,  each  having  a  height  of  1,000  ft.  The  steel 
in  these  masts  will  total  about  200  tons  in  weight  as 
compared  to  the  570  tons  required  for  the  820-ft.  self- 
supporting  towers  of  the  radio  station  at  Bordeaux — 
the  highest  self-supporting  radio  tower  thus  far  built. 
The  Shanghai  station  is  to  be  built  by  the  Federal  Tele- 
graph Co.  for  the  Chinese  Government. 


352 


ENGINEERING     N  E  W  S - R  E  C  O  R  D 


Vol.  87,  No.  9 


Precast  Concrete  Breakwaters 
Used  in  Lake  Erie 

SHORE  protection  has  been  installed  at  a  number  of 
points  along  the  south  shore  of  Lake  Erie  by  setting 
in  place  precast  concrete  breakwater  sections  made  by 
the  American  Construction  Co.  at  its  yard  in  Cleveland. 
A  breakwater  of  this  kind  is  shown  in  the  accompany- 
ing view.  The  construction  and  appearance  of  a  single 
section  are  shown  separately.  As  shown,  the  sections 
have  been  built  commonly  about  4  to  5  ft.  high,  but 
the  builders  say  that  they  can  be  produced  in  heights 
up  to  14  ft.  A  derrick  boat  can  place  as  much  as  125 
lin.-ft.  of  this  breakwater  in  a  day. 

The  design  was  prepared  as  the  result  of  long  e.\peri- 
ence  with   pile   jetties,    timber  crib   and   stone   break- 


In  construction  the  width  of  base  is  made  to  vary 
with  the  height,  maintaining  about  the  proportions 
shown  in  the  sketch  drawing.  The  length  of  section  is 
dependent  chiefly  on  the  derrick  capacity  available  and 
on  convenience  in  placing.  The  cells,  between  cross- 
walls  spaced  about  4  ft.,  are  tapered  or  wedge  shaped, 
not  only  so  as  to  permit  ready  removal  of  the  forms 
but  also  to  give  no  opportunity  for  damage  from  freez- 
ing of  water  within  the  pockets. 

The  shore  arm  or  groin  in  this  construction  differs 
from  the  sea  face  or  breakwater  proper  by  having  a 
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PI^AX    AND   SECTION'    THROUGH    PRECAST    CONCRETE 
BREAKWATER 

water  construction  along  the  lake,  all  of  which  have 
proved  weak  or  ineffective.  According  to  L.  A.  Wells, 
of  the  company  that  builds  these  structures,  the  pile 
jetty  fails  to  break  the  waves  and  therefore  does  not 
retain  the  sand,  while  timber  crib  construction  offers 
a  perpendicular  face  which  results  in  severe  undermin- 
ing action,  so  that  after  a  few  years  the  crib  either 
washes  away  or  it  sinks  below  the  water  level  and  fails 
of  its  purpose.  Decay  and  disintegration  of  stone-filled 
cribs  are  also  causes  of  complaint.  Stone  breakwaters, 
built  by  depositing  large  quarry  stone  on  brush  mat- 
tresses, have  been  found  subject  to  shifting  when  used 
as  shore  protection,  and  are  not  tight  enough  to  retain 
the  sand  against  the  washing  and  sucking  action  of 
the  waves.     In  the  concrete  breakwater  a  sloping  face 


VIEW    HI'"  A  TYPICAL  BREAKWATER  IN  PLACE 

central  wall,  with  cross-walls  exposed  on  each  side.  It 
is  said  that  such  a  shore  arm  has  a  protective  effect 
extending  some  distance.  The  effect  being  credited  to 
the  action  of  the  cross-walls  in  breaking  the  advance 
of  the  waves  and  thereby  facilitating  the  retention  ot 
sand.  Patent  of  this  breakwater  construction  has  been 
applied  for  by  Mr.  Wells. 


U.M..  ul     I'lll',   rilEC.V.ST  SECTIONS 

and  a  large  foundation  area  are  provided,  and  the  ad- 
vantages of  tightness  and  permanency  are  secured  at 
the  same  time.  The  underlying  idea  is  to  offer  no  re- 
sistance to  the  seas,  but  to  pocket  the  sand  and  thereby 
lorm  a  natural  protection.  In  actual  experience  with 
the  sections  placed  on  brush  mattresses  the  break- 
waters are  claimed  not  only  to  hold  sand  back  of  them 
but  build  a  beach  in  front. 


Oyster  Shells  as  Road  Surfacing 

By  Leo  G.  Hall 

Onekama.  Mich. 

IT  IS  WELL  known  that  in  some  of  the  Southern 
seaboard  districts  oyster  shells  are  used  for  road 
surfacing  with  success.  An  example  of  such  use  was 
brought  to  the  writer's  attention  in  the  construction  of 
a  cantonment  in  Virginia,  where  he  had,  among  other 
things,  the  supen'ision  of  road  construction  The  can- 
tonment was  on  an  estuary  where  there  was  consider 
able  oyster  fishing  done,  and  that  part  of  the  grouni 
immediately  adjacent  to  the  water  was  pretty  wel 
covered  with  oyster  shells. 

We  built  roads  in  their  permanent  locations  for  u 
in  construction  some  months  before  the  permanent  pa 
ing  was  laid,  by  plowing  a  few  furrows  on  either  sidt 
scraping  from  both  sides  to  the  crown,  dragging  and 
rolling.  It  happened  that  a  road  which  passed  through 
this  shell-covered  field  was  the  last  to  be  made,  and 
the  road  roller  suffered  a  bad  breakdown  just  before  i1 
was  rolled.  In  the  hurly-burly  of  rush  construction  wi 
never  got  back  to  finish  it. 

We  were  very  much  surprised,  however,  to  find  tli: 
a   few   rains,   with   routine   dragging  after  each    rai 
compacted  it  to  the  point  where  it  was  by  far  the  br 
road  in  the  system.     It  did  not  become  muddy  duriu 
rains,  nor  dusty  in  dry  weather.     Heavy  army  trucl 
continually  passing  over  it  made  no  ruts.     It  ahva\ 
Ijresented  a  hard,  dense  surface  which  shed  water 
the  gutters  on  either  side.     The  regular  dragging  i 
which  all  the  roads  were  subjected  was  really  supc 
fluous  on  this  one.    The  soil  was  a  very  light  loam,  whici 
became  very  soft   and  muddy  when   wet,  caked  hare 
after  rains  and  pulverized  under  trafl^c  into  a  veiy  1'?*^' 
dust.     All  of  the  roads  in  the  system  except  this  o 
required  constant  attention  to  keep  them  even  passable 
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Telling  the  Importance  of  Engineering 
in  E  very-Day  Life 

EFFECTIVE  PUBLICITY  informing  the  public  of 
the  importance  of  engineering  in  the  every-day  life 
of  the  community  was  accomplished  by  window  displays, 
motion  pictures  of  engineering  projects,  engineering 
meetings,  and  newspaper  publicity  by  the  Missoula 
(Mont.)     Chapter    of    the    American    Association    of 


Analytical  Data  Essential  to  Run 
Mechanical  Filters 

WHAT  the  sanitarian  needs  in  the  way  of  water 
analysis  data  in  judging  of  the  character  of  a 
water  and  what  the  filter  operator  needs  to  produce 
the  water  are  not  necessarily  the  same.  Many  tests  the 
former  would  like  the  latter  to  obtain  for  him  are  use- 
less data  for  every  day  operation.  C.  Arthur  Brown 
in  a  paper  presented  to  the  Southwestern  Water-Works 
Association  says  the  following  determinations  are  more 
or  less  valueless : 


Dissolved  Oxygen 
Albuminoid  ammonia 
Nitrates 
Alum 
Microscopical  for  algse 


Oxygen   consumed 
Chlorine 
Nitrites 
Iron 
Bacterial  isolation 


nd  diatoms 

Among  the  more  or  less  valuable  tests  he  names 


Color 
Hardness 

Carbonate  liardness 
Sulphate  hardness 
Chloride  hardness 
Complete  mineral  analys 
Gelatin  count  at  20  deg 


ENGINEERING  PUBLICITY  BY  WINDOW  DISPLAY 


ENGINEERS'    WINDOW   EXHIBIT   PORTRAYS    GRADE 

Engineers  during  "Engineers'  Week,"  held  in  that  city 
last  spring.  Fifteen  window  displays  were  on  exhibition 
during  the  week,  several  of  which  created  unusual 
interest  in  the  community.  Two  of  them  are  shown 
herewith.  One  depicted  the  importance  of  railroad 
grade  crossing  elimination,  and  another  a  combined 
exhibit  illustrating  various  activities  of  the  engineer 
and  the  mineral  resources  and  inclustries  of  the  state. 
Motion  pictures  of  the  Keokuk  dam  across  the  Missis- 
sippi, the  Washington  Power  Co.'s  hydro-electric 
Jevelopment  near  Spokane,  and  modern  concrete  high- 
way construction  were  shown  during  the  week  at  the 
theaters.  On  each  day  of  the  week  the  newspapers 
Jevoted  space  to  engineering  articles  of  general  interest, 
liming  to  show  the  scope  of  the  engineer's  activities. 


TNT  for  Road  Construction 

TNT,  in  the  opinion  of  Thomas  H.  MacDonald,.  chief 
)f  the  U.  S.  Bureau  of  Public  Roads,  is  an  ideal  ex- 
jlosive  for  use  in  road  construction.  Through  his 
Jureau  26,000,000  lb.  have  been  distributed  for  road- 
juilding  purposes,  without  a  single  accident  The  fact 
hat  TNT  does  not  freeze  makes  it  popular. 


Turbidity 
Total  alkalinity 
Caustic  alkalinity 
Monocarbonate  alkalinity 
Bicarbonate  alkalinity 
Free  carbonic  acid 
Presumptive  B.  coli 
Agar  count  at  37 J  deg.  C. 

By  careful  selection  of  the  determinations  actually 
required,  according  to  Mr.  Brown,  the  opei-ator  can 
usually  reduce  the  number  to  a  point  where  the  routine 
work  becomes  relatively  simple  and  capable  of  being 
carried  on  without  undue  burden.  It  is  of  no  real  bene- 
fit to  clutter  up  the  records 
with  meaningless  and  useless 
data  requiring  valuable  time  to 
obtain  and  more  valuable  time 
to  set  down  and  transcribe. 

Except  where  the  plant  is 
handling  a  grossly  polluted 
water,  such  as  Bubbly  Creek, 
Chicago,  there  is  no  need 
of  determining  the  ammo- 
nias, nitrites,  nitrates  and 
chlorines.  In  most  plants 
there  can  be  no  need  for 
making  determinations  of 
iron  or  alumina.  There  are 
only  a  few  plants  handling 
CROSSING  EVIL  ^^ter    where    the    tests    for 

micro-organisms  are  of  any  value.  To  effect  com- 
plete isolation  of  B.  coli  is  usually  merely  an  excuse 
for  wasting  one's  time.  It  is  equally  ridiculous  to 
report  turbidities  where  the  variation  in  turbidity  is 
negligible.  To  report  color  on  a  water  which  does  not 
carry  more  than  10  p. p.m.  is  a  waste  of  time.  Where 
the  alkalinity  is  of  one  kind  and  does  not  vary  enough 
to  affect  the  results  in  any  way,  a  general  statement  to 
that  effect  is  all  that  is  needed.  In  plants  which  do  not 
soften,  even  where  free  carbonic  acid  is  found,  a  long 
string  of  data  has  no  meaning,  unless  perchance  the 
system  is  in  trouble  from  red  water.  The  hardness 
cannot  be  reduced  by  merely  reporting  it  and  unless 
softening  is  carried  on,  it  has  no  place  in  a  report.  The 
agar  count  at  37  j  deg.  C.  may  be  of  material  benefit  to 
the  sanitary  expert  but  its  value  to  the  operator  is  small, 
particularly  if  he  has  a  count  of  20  deg.  C.  on  gelatin. 

Counting  out  the  necessary  routine  chemical  tests 
needed  at  any  one  point,  there  is  no  determination 
which  requires  as  much  time  and  skill  and  which  makes 
as  small  return  to  the  operator  as  the  37;^  deg.  count, 
nor  which,  in  the  absence  of  the  20  deg.  count  on  gela- 
tin, makes  as  great  and  varied  difficulties. 
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The  Trend  of  Motor- Vehicle  Legislation 

Digest  of  Laws  of  the  48  States  Relating  to  License  Fees  and  Regulation  of  Weights,  Dimensions  and 
Speeds  of  Passenger  Automobiles  and  Motor  Trucks 

By  R.  K.  Tomlin,  Jr. 

.Associate   Editor.    Enyineering   Sews-Record 


IN  THE  country-wide  revision  of  motor  vehicle  legis- 
lation which  has  been  in  progress  this  year,  a  well- 
defined  trend  toward  higher  license  fees  and  more  rigid 
weight  restrictions  is  indicated.  An  analysis  of  the 
amended  statutes,  however,  discloses  wide  differences 
among  the  states,  both  in  the  amounts  of  the  annual 
fees  for  passenger  automobiles  and  motor  trucks  and 
in  limitations  imposed  on  weight,  size  and  speed.  These 
features  of  motor-vehicle  laws,  of  course,  are  the  ones 
in  which  highway  engineers  are  most  directly  con- 
cerned, inasmuch  as  the  funds  for  road  maintenance  in 
most  of  the  states  are  supplied,  in  whole  or  in  part,  by 
motor  vehicle  fees,  while  limitations  on  gross  weight, 
weight  per  inch  width  of  tire,  speed,  and  tire  equipment 
are  determining  factors  not  only  in  the  life  of  existing 
highway  surfaces  but  in  the  design  for  new  construc- 
tion. No  argument  is  needed  now,  however,  to  support 
the  contention  that  the  regulation  of  vehicular  traffic 
has  taken  a  place  of  primary  importance  in  the  high- 
way engineering  field,  for  the  subject  has  dominated 
the  meetings  of  road  builders  for  a  year  or  more  past. 
Nevertheless,  the  various  states,  in  spite  of  the  promul- 
gation on  Jan.  20,  1920,  of  a  proposed  uniform  motor- 
vehicle  law  prepared  by  a  committee  representing  both 
motor  vehicle  and  highway  interests,  have  gone  their 
separate  ways  in  making  and  amending  their  statutes 
and  the  results,  in  so  far  as  they  are  of  interest  to 
highway  engineers,  are  presented  in  the  accompanying 
digest  which  Engineering  Neivs-Record  has  prepared 
from  the  various  state  laws  and  amendments  thereto. 
An  effort  has  been  made  to  have  the  data  correct  as  of 
July  1,  1921,  but  the  states  are  constantly  changing 
their  motor-vehicle  laws  and  some  of  the  figures  may 
need  revision  by  the  time  this  article  is  published. 

Non-Uniformity  in  Fee  Basis 

Probably  the  first  thing  that  a  study  of  state  motor- 
vehicle  legislation  emphasizes  is  the  lack  of  uniformity 
in  the  basis  of  establishing  license  fees  for  both  passen- 
ger cars  and  motor  trucks.  In  the  48  states  there  are 
no  less  than  17  different  bases  or  combinations  by 
which  the  fees  are  fixed.  For  passenger  cars  the  horse- 
power basis  (used  by  27  states)  is  the  most  prevalent, 
while  for  motor  trucks  the  commonest  form  is  the  rated 
carrying  capacity  of  the  truck  (^used  in  25  states). 
Other  bases  are:  Gross  weight  (vehicle  and  load), 
weight  of  vehicle,  cost,  piston  displacement,  total  tire 
width,  flat  rate  per  vehicle,  and  various  combinations 
of  the  foregoing.  In  fact,  the  fee  basis  in  one  of  the 
states,  North  Dakota,  depends  upon  no  less  than  four 
elements — cost  of  vehicle,  weight  of  unloaded  vehicle, 
horsepower  and  carrying  capacity.  In  the  joint  com- 
mittee's proposed  uniform  vehicle  law,  previously  re- 
ferred to,  license  fees  for  both  passenger  automobiles 
ind  motor  trucks  are  determined  on  a  basis  of  horse- 
power and  gross  weight,  with  a  scale  favoring  pneu- 
matic as  against  .solid  rubber  tires. 

With  so  many  different  bases  of  computing  the  license 
fee,  it  is  readily  understandable  that  few  states  make 


Number 

of 

States    r 

sing ■ 

this 

Method  for: 

Paaaenger  Cars 

Motor  Truck 

27 

0 

25 

the  same  charge  for  the  same  machine.  Thus,  in  the 
case  of  a  medium-priced  passenger  automobile  of  about 
25  hp..  costing,  say,  $1,700,  the  fees  range  from  a 
minimum  of  $5  to  a  maximum  of  $34,  while  in  the  case 
of  motor  trucks  far  greater  variations  occur,  the  range 
being  from  $5  to  $300  per  year  for  a  5-ton  truck.  On 
the  other  hand,  a  flat-rate  fee  per  vehicle,  irrespective 
of  weight  or  horsepower,  is  operative  in  3  states  for 
passenger  automobiles  and  in  2  states  for  motor  trucks 
— obviously  an  illogical  method  of  taxation  in  that  the 
big,  heav>'  vehicle  is  charged  exactly  the  same  fee  as 
the  light  delivery  truck,  although  its  destructive  effect 
on  the  roads  may  be  many  times  greater. 


TABLE  I.     DIFFERENCES  AMO.NG  STATES  IN  BASIS  OF 
DETERMINING  MOTOR  VEHICLE  FEES 


Basis  of  Determiaing  License  Fee 

Horsepower 

Carrj'ing  capacity 

Weight  (vehicle  only) 

Gross  weight  (vehicle  and  load) .... 

Cost  of  vehicle 

Piston  displacement 

Total  tire  width 

Weight  of  chassis^ 

Flat  rate  per  vehicle  

Horsepower  plus  gross  weight* 

Horsepower  plus  weight  unloaded... 

Horsepower  plus  cast    .    

Hor>epower  plus  capacity 

Weight  plus  cast 

Weight  plus  capacity 

Weight  plus  horsepower  plup  cost... 

Weight  plus  horsepower  plus  cost 

plus  capacity 


*  Baais  recommended  in  Uniform  Vehicle  Law. 

Without  going  into  the  matter  of  the  same  license 
fee  for  the  same  vehicle  in  all  states — involving  as  il 
does  a  host  of  local  considerations — there  can  be  m 
question  as  to  the  desirability  of  a  standard  basis  ol 
determining  such  fees.  Whether  it  be  in  California  oi 
in  Connecticut,  the  wear  and  tear  on  a  road  by  vehiculai 
traffic  is  governed  by  the  same  general  principles,  anc 
should  be  paid  for  on  the  same  general  basis.  Many  O' 
our  state  legislators,  however,  have  spurned  so  direc' 
a  path  to  their  destination  of  fee  fixing  as  horsepowei 
and  gross  weight,  and  have  wandered  off  along  tortuous 
mathematical  routes  ending  in  a  veritable  maze  of  fig 
ures,  for  which  there  is  no  justification. 

Tire  Equipment 
If  the  amount  of  the  license  fee  is  to  have  definite 
relationship  to  the  damage  done  to  the  road,  it  woul' 
seem  that  the  type  of  tire  should  receive  more  con 
sideration  than  has  been  accorded  it  by  most  of  th' 
state  laws.  In  only  8  states  is  any  reduction  in  th' 
fee  allowed  for  the  use  of  pneumatic,  instead  of  soli< 
rubber,  tires  on  motor  trucks.  Impact  is  now  recog 
nized  as  one  of  the  most  destructive  agents  in  the  up 
keep  of  surfaced  roads  and  the  results  of  the  researcl 
work  upon  which  the  U.  S.  Bureau  of  Public  Roads  ha 
been  engaged  for  some  time  past  indicate  a  very  marke 
reduction  of  impact  in  the  case  of  pneumatic  as  agains 
solid  tires. 
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COMPARISON   OF  MOTOR  VEHICLE    LICENSE  FEES   IN  THE  48  STATES 
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In  the  report  of  these  tests  (see  Engineering  News- 
Record,  March  31,  1921,  p.  553)  impact  values  with 
solid  rubber  tires  are  shown  to  be  as  high  as  7  times 
the  load  on  one  rear  wheel  encountering  a  1-in.  obstruc- 
tion at  a  speed  of  16  miles  per  hour.  The  average 
impact,  however,  was  about  4  times  the  wheel  load  when 
solid  tires  were  employed.  With  pneumatic  tires,  on 
the  other  hand,  the  average  impact  was  not  more  than 
U,  and  the  maximum  not  more  than  li,  times  the  static 
load.  Impact,  of  course,  is  on'.y  one  of  the  elements 
that  enter  into  the  destruction  of  a  road  by  traffic,  but 
it  would  seem  desirable,  in  the  interests  of  lower  road 
maintenance  costs,  for  the  states  further  to  encourage 
the  use  of  pneumatic  tires  on  trucks  by  allowing  a  lower 
license  fee  for  vehicles  so  equipped  than  is  called  for 
in  the  case  of  solid  rubber  tires. 

To  a  less  degree  these  remarks  apply  also  to  the  so- 
called  "cushion"  tires  which,  according  to  the  U.  S. 
Bureau  of  Public  Roads  tests,  offer  an  advantage  over 
jolid  tires  in  reducing  impact,  although  it  is  pointed  out 
by  the  bureau  that  the  name  "cushion"  on  a  tire  does 
not  necessarily  make  it  such  a  tire.  In  none  of  the 
state  motor-vehicle  laws,  however,  is  consideration 
?iven  to  the  cushion  type  of  tire  for  motor  trucks  as  a 
reason  for  lower  license  fees.  In  like  manner  the 
cushion  wheel  is  neglected. 

Tire  equipment  of  motor  trucks,  however,  is  recog- 
nized in  some  of  the  state  laws  as  playing  an  important 
aart  in  the  effect  of  the  vehicle  on  the  roads.  New 
lersey,  for  example,  in  the  revision  of  its  motor-vehicle 
aw,  this  year,  specifies  in  a  detailed  table  the  allowable 
•vheel  loads  for  tires  of  various  widths  and  wheels  of 
•  arious  diameters.  The  old,  worn  solid  tire  is  not 
coked  upon  with  favor  in  certain  states,  and  minimum 
iire  thickness  is  now  being  specified  in  a  few  cases. 
Connecticut,  in  its  revised  motor  vehicle  laws,  enacted 
his  year,  requires  a  minimum  thickness  of  I  in.  for 
iolid  rubber  tires  5  in.  wide,  a  minimum  thickness  of 
I  in.  for  widths  from  6  to  8  in.,  and  a  minimum  thick- 
less  of  li  in.  for  tires  8  in.  or  more  in  width.  In 
California,  also,  a  1-in.  thickness  for  solid  rubber  tires 
3  specified  as  the  minimum.  Ohio  has  recently 
imended  its  motor-vehicle  law  by  specifying  a  mini- 
num  thickness  of  I  in.  for  a  solid  rubber  tire  5  in.  wide, 
I  in.  for  a  tire  width  of  from  5  to  8  in.,  and  IJ  in.  for 
widths  exceeding  8  in.  In  Oregon  the  weight  on  the 
'xle  of  a  truck  is  limited  to  6,500  lb.  in  the  case  of  a 


tire  I  in.  thick,  and  for  axle  loads  exceeding  6,500  lb. 
the  tire  thickness  must  be  at  least  1  in.  Generally, 
however,  tire  thickness  is  a  neglected  feature  of  motor- 
vehicle  legislation,  although  the  Bureau  of  Public  Roads' 
impact  tests  sound  a  warning  to  the  highway  main- 
tenance engineers  against  such  worn-out  wheel  equip- 
ment. Speed,  of  course,  must  be  considered  in  connec- 
tion with  thickness  of  rubbel"  in  the  indictmient  of  the 
worn,  solid  tire  as  a  road-surface  destroyer. 

TABLE  II.     D.\TA  ON  ••AVER.\GE"  TRUCKS  OF  FOUR  CAPACITIES 
USED  IN  DETERMINING  AMOUNTS  OF  LICENSE  FEES 
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22 
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3.000 
3,500 
7,300 
8,700 

1.000 
1.200 
1.500 
2.000 

4.000 
4.700 
8.800 
10.700 

6.000 
7.700 
15.800 
20,700 

$2,400 
2,700 
4.800 
5,800 

TABLE 

III.     •• 

AVER.4.GE"    MEDIUM-PRICED   AUTOMOBILE 

BASED 

ON  DATA  FRO.M 

NINE  STANDARD  CARS 

H.  P 

Wt,. 
Lb. 

Wt 

5  Pass- 
enger 

Gro«3  Wt 
Lb. 

Cost 

25 

2.700 

750 

3.450 

$1,680 

For  purposes  of  comparison,  based  on  the  data  in 
Tables  II  and  III,  there  are  listed  in  Table  IV  license 
fees  in  the  various  states  as  computed  for  five  types  of 
vehicles :  A  25-hp.  passenger  car ;  a  1-ton  truck  equipped 
with  pneumatic  tires;  a  l*-ton  truck  (solid  tires)  ; 
a  3i-ton  truck  (solid  tires)  ;  and  a  5-ton  truck  (solid 
tires).  Before  the  license  fees  for  all  48  states  could  be 
computed,  however,  it  was  necessary  to  determine  for 
each  type  of  vehicle,  its  horsepower,  cost,  tire  equip- 
ment, weight  (unloaded)  and  gross  weight,  inasmuch 
as  each  of  these  factors,  or  a  combination  of  them, 
enter  into  the  determination  of  the  license  fee  in  some 
of  the  states.  An  "average"  vehicle  in  each  class  was 
found  by  selecting  from  the  "Handbook  of  Automobiles" 
1 1921  edition)  of  the  National  Automobile  Chambar 
of  Commerce  a  number  of  standard  passenger  automo- 
biles and  motor  trucks  and  averaging  in  each  case  the 
horsepower,  cost,  weight  of  vehicle,  etc.  Following 
this  method  the  medium-priced  S-passenger  car  was 
found  to  be  one  of  25  hp.,  weighing  2.700  lb.  (or  3,450 
lb.  loaded  with  5  passengers)  and  costing  $1,680.  The 
1-ton  truck  was  found  to  be  of  22  hp.,  to  cost  $2,400, 
and   to   weigh,   unloaded,   4,000   lb.     The    li-ton   truck 
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developed  23  hp.,  cost  $2,700,  and  weighed,  unloaded. 
4,700  lb.;  the  3J-ton  truck  showed  a  horsepower  of  31, 
cost  $4,800,  and  weighed,  unloaded,  8,800  lb. ;  the  5-ton 
truck  showed  34  hp.,  cost  $5,800,  and  weighed,  unloaded, 
10,700  lb.  In  the  case  of  each  truck  the  weight  and 
cost  includes  the  body. 


T.^BLE   IV.     COMPARISON   OF   ST.\TE   LICENSE   FEES  FOR    25-HP 
PASSENGER  CAR  AND  FOR  1,  IJ,  3!  AND  5-TON  TRUCKS 


Alabama $18  75 

Arizona- 5  00 

Arkansas 14  90 

California 10  00 

Colorado .  5  00 

Connecticut 18  00 

Delaware 13  30 

Florida 8  00 

Georgia 15  00 

Idaho 20  00 

Illinois 8  00 

Icdiana 8  00 

Iowa 27  60 

Kansas 5.00 

Kentucky 15  00 

Louisiana 6 ,  25 

Maine 10,00 

Maryland 15  00 

Massachusetts 10. CO 

Michigan  15.70 

J.innesota 33  60 

^.'issis^ippi 12.50 

>:usoun 10  00 

Montana. 15  00 

Nebraska 13  50 

Nevada 1 1   65 

New  Hampshire...  20.70 

New  Jersey 10,00 

New  Mexico 10  00 

NewYork 13  00 

North  Carolina.  20  00 

North  Dakota.  . .  16  30 

Ohio  8  00 

Oklahoma 18  85 

Oregon 34  00 

Fenn.'^ylvania 1 0 .  00 

Rhode  Island 14.90 

South  Carolina 8  80 

South  Dakota 6.00 

Tennessee 12  50 

Texas 8.  73 

rtah 10.00 

Vermont 25  00 

Virgitia 1500 

Wafhirgton 17  20 

Wc:t  \irgiiiia  .   .  17  50 

Wicon.'in 10  00 

Wyoming 10.00 

Uniform  Vehicle  Law   14.90 


1-Ton 
Truck 
(Pneu. 
Tires) 
$22  50 
10  00 
15  00 

18  80 
10  00 
22  50 

24  00 
10  00 
15  00 
30  00 
22  50 
15  00 
15  00 

5  00 
30  00 

7  50 
10  00 
15  00 
10  00 

19  50 
48  00 
15  00 

6  00 

10  00 
30  00 
21  00 
36  00 
27  00 

11  00 
15  00 
25.00 

25  20 

20  00 
25  00 
20  00 
32  00 
20  50 

15  00 
6  00 

16  00 
30  00 
20.00 
20  00 
15  00 
28.00 
24  60 
15  00 
30  00 

20.50 


H-Ton 
Truck 
(Solid 
Tires) 
$22  50 

10  00 
20  00 

19  20 
17  50 
40  00 
30  80 

25  00 
22  50 
40  00 
22  50 
'.5  00 
22  50 

5  00 
40  00 

7  50 

20  00 
40  GO 
20  00 
22  20 

54  00 
15  00 

6  00 

22  50 
38  50 

26  95 
65  45 
33  00 

11  50 
20  00 
25  00 

27  70 

23  40 
40  00 

55  00 

40  00 
32  70 
30.00 

6.00 
19.00 
30  00 
35  00 
30  00 
20  00 

41  00 
50  00 
20  00 
35  25 

32  70 


35-Ton 
Truck 
<Solid 
Tires) 
$56  25 
25  00 
97  50 
27  40 

37  50 
90  00 
63  20 
50  00 
52  50 
40  00 
60  00 
50  00 

100  00 
5  00 
90  00 
7  50 
40  00 
100  00 
40  00 

38  55 
96  00 
75  00 
10  00 
60  00 

79  00 
55  30 

134  30 
57  00 
15  50 
40  00 
200  00 
49  70 
43  60 
100  ou 
105  00 
100  00 
63  05 
100  00 
15  00 
33  00 

80  00 

80  00 
100  00 

40  00 

81  50 
100  00 

25  00 
66  00 


5-Ton 

Truck 

(Solid  Tires) 

$75  00 

25  00 
187  50 

33  60 

50  00 
187  50 

82  80 
100  00 
150  00 

40  00 

60  00 

75  00 

145  00 

5  00 

150  00 

7  50 

50  00 
150  00 

50  00 

44  95 
116  00 
200  00 

10  00 

60  00 
103  50 

72  45 
175  95 

72  00 

17  00 

55  00 
200  00 

63  80 

53.40 
300  00 
126  00 
200  00 

80  95 
200  00 

15  00 

42  00 
120  00 
140  00 
125  00 

55  00 
106  00 
150  00 

25  00 

80  25 


63  05    80  95 


A  graphic  comparison  of  the  fees  for  motor  vehicles 
of  the  several  types  covered  in  Table  IV,  is  given  in 
the  accompanying  diagrams.  Figs.  1  to  5.  Each  dot 
represents  a  state  in  which  the  license  fee  for  the 
particular  vehicle  in  question  is  between  the  limits 
shown  on  the  scale  at  the  left  of  each  diagram.  There 
is  also  plotted  on  each  diagram  for  purposes  of  com- 
parison, the  fee  recommended  in  the  proposed  uniform 
vehicle  law.  In  the  case  of  a  25-hp.  5-passenger  auto- 
mobile it  will  be  observed  that  the  prevailing  fee  is 
between  $10  and  $15.  In  the  case  of  motor  trucks  the 
prevailing  fee  for  the  1-ton  unit,  equipped  with  pneu- 
matic tires,  is  from  $15  to  $20;  for  the  li-ton  truck, 
from  $20  to  $25;  for  the  3J-ton  truck,  from  $100  to 
$110;  and  for  the  5-ton  truck,  from  $50  to  $60.  The 
diagrams  show  convincingly  how  the  range  of  license 
fees  increases  for  the  heavier  capacity  trucks. 

Road  Maintenance  Funds  Lost 

Another  point  brought  out,  inferentially,  by  these 
liagrams  is  the  large  sum  of  money  that  is  being  lost 
'or  highway  maintenance  by  reason  of  the  fact  that  the 
icale  of  fees  is  frequently  much  less  than  that  specified 
n  the  uniform  vehicle  law,  in  the  preparation  of  which 
he  representatives  of  the  motor-vehicle  manufacturers 
»nd  users  took  a  very  considerable  part.     In  the  case 


of  the  1-ton  truck,  for  example,  it  will  be  seen  that  24 
states  have  license  fees  loicer  than  those  of  the  uniform 
vehicle  law.  For  the  lA-ton  truck  a  still  greater  num- 
ber of  states,  28,  are  below  the  uniform  vehicle  law 
mark.  In  the  case  of  both  3 J-  and  5-ton  trucks  24 
states  are  failing  to  receive  as  high  a  fee  as  the  motor 
vehicle  interests  themselves  concede  to  be  equitable  in 
the  uniform  law.  On  the  other  hand,  the  fees  in  other 
states  are  considerably  higher  than  the  uniform  law 
recommends.  In  some  cases  the  fees  for  the  heavier 
trucks,  when  one  takes  into  consideration  the  destruc- 
tive influence  of  these  vehicles  on  the  highway,  are 
ridiculously  low. 

With  $102,546,000  received  from  motor-vehicle  regis- 
tration and  license  fees,  including  those  for  chauffeurs, 
operators  and  dealers,  in  1920,  the  state  motor-vehicle 
fund,  as  revenue  for  highway  maintenance,  has  reached 
considerable  proportions.  Of  this  amount,  collected  last 
year,  according  to  the  U.  S.  Bureau  of  Public  Roads, 
$77,527,000  was  used  by  or  under  the  state  highway 
departments  and  $20,144,000  under  the  direction  of  local 
authorities.  Inasmuch  as  practically  all  of  these 
funds,  except  a  small  percentage  required  for  the 
administration  of  the  motor-vehicle  departments,  go 
into  highway  work,  it  behooves  the  highway  engineer 
to  see  that  a  fair  scale  of  registration  fees  for  both 
passenger  automobiles  and  motor  trucks  is  established. 
The  increase  in  vehicular  traffic  has  been  so  enormous 
during  recent  years  that  adequate  funds  for  road  main- 
tenance must  be  supplied  and  used  to  best  advantage 
if  the  staggering  investment  in  the  first  cost  of  our 
highway  systems  is  to  be  preserved.  Motor  vehicles 
are  today  the  chief  benefactors  of  good  highways  and 
should  pay  their  just  amount  in  order  that  the  roads 
may  be  properly  maintained.  Motor-vehicle  legislation 
and  highway  maintenance,  therefore,  are  linked  very 
closely. 

Gross  Weight  Limitations 

On  the  subject  of  the  maximum  gross  weight  (vehicle 
and  load  combined)  which  should  be  permitted  on  high- 
ways, state  highway  officials,  motor  truck  manufactur- 
ers and  users  are  far  from  agreement.  The  contro- 
versy is  one  of  long  standing  and  was  one  of  the  two 
main  issues  (the  other  being  the  measurement  of  tire 
width)  on  which  the  members  of  the  joint  committee 
on  uniform  vehicle  laws  failed  to  concur.  As  printed, 
the  uniform  law  prescribes  28,000  lb.  as  the  maximum 
gross  weight,  but  to  this  provision  the  highway  mem- 
bers of  the  committee  dissented.  The  question  is  an 
exceedingly  complex  one.  Truck  manufacturers  main- 
tain, on  the  one  hand,  that  lower  transport  costs  are 
secured  by  the  use  of  large  truck  units;  highway  engi- 
neers, on  the  other,  contend  that  the  large  heavily 
loaded  vehicles  are  the  chief  agents  of  road  destruction 
and  that  the  apparent  lower  transport  costs  with  the 
big  units  are  actually  nullified  by  the  higher  road  main- 
tenance and  reconstruction  charges  which  their  use  cre- 
ates. 

At  the  annual  meeting,  May  13,  of  the  National  High- 
way Traffic  Association  at  Ann  Arbor,  Mich.,  the  com- 
mittee on  speeds,  weights  and  dimensions  of  motor 
trucks  f George  H.  Pride,  president.  Heavy  Haulage 
Co.,  New  York,  chairman)  reported  in  favor  of  a 
28,00fl-lb.  maximum  gross  weight  and  a  22,000-lb. 
maximum  axle  loading.  The  report  states,  however, 
that  there  was  diversity  of  opinion  among  the  members 
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of  the  committee  as  to  permissible  weight  limits,  but 
that  the  convention,  by  a  large  majority,  favored  the 
14-ton  figure. 

WTiile  it  is  not  possib'e  to  quote  any  weight  limit 
officially  representing  the  consensus  of  opinion  of  state 
highway  officials,  it  is  believed  that,  except  in  those 
states  where  the  main  highways  are  largely  of  gravel 
or  earth,  the  5-ton  truck  is  regarded  as  the  heaviest 
unit  for  which,  in  the  present  state  of  the  art,  highways 
can  be  economically  constructed  and  maintained.  In 
Maryland,  one  of  the  states  which  have  been  exceedingly 
active  both  in  the  passage  and  in  the  enforcement  of 
motor  vehicle  laws,  a  gross-weight  limit  of  10  tons — 


measures  in  Marj'land,  where  loads  in  excess  of  the 
larger  limit  must  be  deposited  at  the  road  side  and 
collected  on  a  second  trip  by  the  truck  were  described  at 
length  in  Engineering  Neics-Record  of  April  21,  p.  666. 
Trucks  loaded  beyond  their  rated  capacities  are 
recognized  by  both  highway  engineers  and  motor- 
vehicle  manufacturers  as  a  menace  to  highway  trans- 
port development.  Some  of  the  state  laws  strike  at 
this  objectionable  practice.  Referring  again  to  the  pro- 
ceedings of  the  recent  annual  meeting  of  the  National 
Highway  Traffic  Association,  D.  C.  Fenner  (of  the  In- 
ternational Motor  Co.,  and  chairman  of  the  committee 
on  truck   regulation),   condemns   the   overloaded  truck 


TABLE  v.    GROSS  WEIGHT  LIMITS 

Mas.  Gross  Wt..  Tons 

states 

6{ 

Vt. 

8 

Colo. 

9 

Me. 

10 

Ala.,  Md.,  .V   H  .  Ohio 

11 

Ore..  Utah,  W.  Va. 

12 

Va..  Wash.,  Wis. 

12} 

N.  Y. 

13 

Del..  Pa. 

14 

la..  Mass..  Minn. 

15                     Cal..  Mich..  N.  J. 

TABLE  VI.    AXLE  LO.\D  LIMITS 


Max.  Wt,.  Lb. 

States 

14,000 

Ohio 

15,000 

N.  H. 

16.000 

111. 

17,000 

W.Va. 

17,600 

Ore. 

18,000 

Wis. 

19.500 

Pa, 

22.400 

Minn..  Wa.sh. 

TABLE  VII. 

WEIGHT  LIMITS  PER   I.\CH 

RTDTH  OF  TIRE 

Lb.  per    In. 

Width  of  Tire 

States 

500 

Idaho,  Ore,.  Tex. 

600 

Neb.,  Utah.  Vt.,  W.  Va. 

650 

Md..  Ohio 

700 

Cal..  Del.,  Va. 

750 

X.  H. 

800 

Conn..  111.,  la..  Ky.,  Me.,  Mass  , 

Minn.,  N.  J.,  N.  Y..  Pa.,  Wash. 

Wis. 

TABLE  VIII.    MAXIMUM  WHEEL  LOADS 


Wt.,  Tons 

,.,ates 

2i 
V, 

3; 

4 

41 

Tes. 
Neb. 
Utah 
la. 
W.  V.1 

lABLE  IX.    MAXIMU.M 

CAPACITIES 


roughly  equivalent  to  a  loaded  truck  of  5  tons'  carry- 
ing capacity — is  prescribed. 

The  extreme  case  of  low  maximum  limit  is  offered  by 
Vermont,  where  existing  laws  limit  the  gross  weight  of 
a  vehicle,  except  when  special  permits  are  issued,  to  61 
tons.  In  Colorado  the  maximum  is  8  tons  and  in  Maine, 
9  tons.  Four  states  have  a  10-ton  limit;  three  states, 
11  tons;  three  states,  12  tons;  one  state,  12 J  tons;  two 
states,  13  tons;  three  states  14  tons;  and  three  states 
15  tons.  Fifteen  tons  is  the  highest  gross  weight  limit 
prescribed  and  is  in  force  in  California,  Michigan  and 
New  Jersey.  About  twenty  states  place  no  restrictions 
on  gross  weight. 

In  addition  to,  or  as  a  substitute  for  a  maximum 
gross  weight  specification,  about  half  the  states  pre- 
scribe a  maximum  permissible  loading  per  inch  widlh 
of  tire.  This  loading  ranges  from  a  minimum  of  500  lb. 
in  Idaho,  Oregon,  and  Texas,  up  to  800  lb.,  the  value 
recommended  by  the  joint  committee  on  uniform  vehicle 
laws  and  adopted  in  a  dozen  or  so  states,  including  Con- 
necticut, Illinois,  Iowa,  New  Jersey,  New  York,  Penn- 
sylvania, Washington,  Wisconsin,  Minnesota,  Massa- 
chusetts, Maine,  Kentucky,  and  Iowa. 

Tables  V  to  IX,  inclusive,  summarize  the  various 
weight  restrictions  in  the  state  laws. 

Overloaded  Trucks 

The  mere  specification  of  a  gross  weight  limit,  how- 
ever, is  of  little  benefit  unless  some  machinery  is  de- 
veloped for  its  enforcement.  In  this  respect  many 
states  are  deficient.  In  others,  such  as  Maryland,  Con- 
necticut, New  Jersey  and  California,  a  real  effort  at 
enforcement  is  being  made  and  both  stationary  road- 
side scales  and  traveling  crews  of  inspectors  with  loado- 
meters  are  employed  to  weigh  at  the  roadside  trucks 
suspected  of  exceeding  the  legal  limit.    The  enforcement 


Cap.,  Tons 

states 

4 

5 
6 
7': 

s.  C. 
Md. 
Ark. 
Ind. 

and  favors  the  enactment  of  laws  providing  for  the 
weighing  of  vehicles  and  penalties  for  violation,  includ- 
ing the  removal  of  the  excess  load  and  the  registration 
of  the  offending  vehicle  on  the  basis  of  the  total  gross, 
weight  of  the  vehicle  at  the  time  it  was  overloaded. 

In  some  of  the  states  where  maximum  gross  weights 
are  specified  the  state  highway  commissioner  or  other 
official,  as  is  the  case  in  Ohio,  New  Hampshire  and 
elsewhere,  is  given  authority  to  lower  the  weight  limit 
during  certain  periods  of  the  year  when  the  frost  is 
leaving  the  ground  and  the  roads  are  soft.  Without 
seasonal  restrictions  of  this  kind  many  miles  of  un- 
surfaced  road  would  be  rendered  unfit  for  use  in  a  com- 
paratively short  time  if  even  a  few  trucks  of  great 
weight  were  allowed  to  operate  over  them  during  the 
spring  thaw. 

As  a  supplement  to  any  discussion  of  gross-weight 
truck  limits  certain  statistics  are  apropos.  At  the  end 
of  the  year  1920  the  U.  S.  Bureau  of  Public  Roads  re- 
ports a  registration  of  852,362  motor  trucks  and  com- 
mercial vehicles.  There  were  produced  during  1920, 
according  to  the  National  Automobile  Chamber  of  Com- 
merce, 322,039  motor  trucks,  as  shown  in  Table  X.  It 
is  to  be  noted  that  the  1-ton  truck  is  the  prevalent  size, 
constituting  51  per  cent  of  the  1920  production;  that 
the  5-ton  truck  constitutes  only  2  per  cent  of  the  total 
output;  and  that  trucks  exceeding  a  capacity  of  5  tons 
represent  only  1  per  cent.  While  the  number  of  large- 
capacity  trucks  is  comparatively  small,  costly  damages 
to  road  surfaces  can  be  done  by  only  a  few  of  these 
large  units. 

Extremely  heavy  trucks  or  those  loaded  beyond  their 
rated  capacities  have  been  the  main  target  of  legisla- 
tive revision  in  the  states  this  year.  In  Ohio  a  bitter 
fight  was  waged  over  the  Burke  bill,  limiting  gross 
loads  to  10  tons,  which  was  signed  by  the  governor  in 
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TABLE  X.     PRODUCTION  OF  MOTOR  TRUCKS  IN  1920 

Cap.,  Tons  Number  Per  Cent  of  Total 

1                           61,187  19 

I 164,240  51 

!■      ■"                 35.424  II 

2       ■■.'.: 25,763  8 

2!           12,871  4 

3J           12,893  A 

5         6,441  2 

Overs 3,220  1 

Total 322.039  100 


spite  of  objections  by  the  commercial  trucking  inter- 
ests. Maryland  refuses  to  register  a  truck  exceeding 
10  tons  gross  weight.  In  Wisconsin  there  is  now  under 
consideration  a  bill  to  designate  types  of  roads  which 
may  be  used  by  certain  classes  of  traffic.  On  class  A, 
or  the  highest  type,  the  gross  load  limit  would  be  12 
tons,  on  class  B  roads,  7  tons,  and  on  class  C  roads, 
3i  tons.  The  road  classification  would  be  made  by  the 
state  highway  commission,  in  the  case  of  the  state  sys- 
tem routes,  and  by  county  or  other  local  authorities  in 
other  cases.  The  Utah  law  specifically  limits  loadings  to 
400  lb.  per  inch  width  of  tire  on  earth  and  gravel  roads 
but  allows  600  lb.  per  inch  width  of  tire  on  hard  surface 
highways. 

In  a  few  of  the  states  which  have  gross-weight  limi- 
tations for  motor  trucks,  exceptions  are  made  in  the 
case  of  trucks  which  operate  exclusively  within  city 
limits.  In  such  cases  the  gross-weight  limit  is  raised, 
on  the  ground  that  the  comparatively  heavy  construc- 
tion of  city  pavements  is  adequate  to  support  loads 
greater  than  could  be  safely  borne  by  rural  routes.  A 
great  many  of  the  laws,  however,  contain  clauses  which 
allow  the  transportation  of  a  load  exceeding  the  legal 
limit  in  certain  special  cases,  where  permits  are  re- 
quired. 

In  addition  to  the  license  fees,  a  number  of  the  states 
place  a  tax  on  gasoline.  Among  them  are  Colorado, 
Kentucky,  New  Mexico,  North  Carolina,  Oregon,  Wash- 
ington, Louisiana  and  Pennsylvania.  In  California  this 
year,  an  attempt  to  tax  gasoline  was  made,  but  met  with 
,  such  bitter  opposition  that  it  was  defeated. 

I  Form  of  Law 

Irrespective  of  the  subject  matter  the  form  in  which 
motor-vehicle  regulations  are  issued  to  the  public  leaves 
much  to  be  desired.  A  few  of  the  states  have  prefaced 
the  printed  reproduction  of  the  law  with  a  condensed 
summary,  showing  at  a  glance  the  information  the 
average  motor-vehicle  user  should  know  about  license 
fees,  weight  restrictions  and  speeds.  As  a  general  rule, 
however,  the  seeker  for  information  must  plod  through 
page  after  page  of  legal  phraseology  in  small  type,  un- 
relieved by  subheads  indicating  the  subject  under  dis- 
cussion. It  is  common,  too,  to  find  numbers  spelled  out 
instead  of  the  much  more  readable  form  of  figures. 
Legislators,  apparently,  have  not  yet  discovered  that 
where  a  number  of  figures  bear  a  relationship  one  to 
the  other,  they  are  much  more  understandable  when 
presented  in  the  form  of  a  table  than  as  text.  In  only 
a  few  of  the  laws  is  matter  tabulated.  A  more  general 
adoption  of  the  tabulation,  instead  of  the  text,  principle 
in  motor-vehicle  laws  would  simplify  them  tremend- 
ously. 

Another  serious  objection  to  the  booklets  which  most 
of  the  states  issue  is  the  lack  of  an  index,  although  there 
are  notable  exceptions.  Presumably  these  laws  are 
issued  in  printed  form  in  order  that  the  public  may  be- 


come acquainted  with  them  and  thus  avoid  violations  of 
the  restrictions  imposed.  It  would  seem  advisable, 
therefore,  to  include  an  index  as  part  of  the  booklet. 
Without  it  the  task  of  finding  what  the  law  prescribes 
on  a  given  subject,  such  as  weight  of  vehicle,  is 
discouraging. 

Enforcement  of  motor-vehicle  laws  has  come  to  be 
recognized  as  of  equal  importance  with  their  passage. 
This  opinion  is  reflected  in  the  recent  legislation  of 
certain  states — Virginia,  for  example — where  the 
powers  of  sheriff"  are  delegated  to  the  state  highway 
engineer  and  certain  other  members  of  his  staff. 

Future  Changes  Probable 

State  legislation  governing  the  taxation  and  licensing 
of  motor  vehicles  will  undoubtedly  undergo  many  fur- 
ther changes  during  the  next  few  years.  A  new  phase 
of  the  situation  is  looming  up  in  the  form  of  a  proposed 
federal,  in  addition  to  state,  ta.x  on  motor  vehicles. 
Highway  engineers,  motor-vehicle  manufacturers  and 
truck  users  are,  today,  in  closer  agreement  on  the  esser 
tials  of  motor-vehicle  legislation  than  ever  before. 
Several  years  ago  it  was  common  to  hear  the  motor- 
truck manufacturer  condemn  the  state  highway  official 
because  roads  were  not  designed  and  built  to  carry  any 
loads  that  any  vehicle  operator  might  see  fit  to  impose 
upon  them.  Without,  apparently,  realizing  the  incon- 
sistency of  his  position,  the  same  representative  of  the 
motor-truck  industry  was  loud  in  his  abuse  of  operators 
who  overloaded  the  trucks  supplied  to  them!  Evidences 
of  this  narrow  attitude  on  the  part  of  both  state  high- 
way and  motor-vehicle  interests  are  fast  disappearing. 
At  meetings  of  road-building  organizations,  of  state 
highway  officials,  of  motor-vehicle  manufacturers,  and 
at  conferences  on  highway  transport  there  is  being 
shown  a  conception  of  the  highway  transport  problem 
in  its  broad  aspects  and  not  from  the  point  of  view  of  a 
single  selfish  interest.  It  is  true,  of  course,  that  all 
the  differences  between  the  highway  builder  and  the 
highway  user  and  vehicle  manufacturer  have  not  yet 
been  composed,  but  progress  is  being  made.  The  impor- 
tant thing,  now,  is  for  highway  engineers  and  motor- 
vehicle  representatives  to  work  together  to  the  end  that 
future  changes  in  state  laws  may  be  just  and  may  lead 
to  the  best  development  of  highway  transport  on  eco- 
nomic lines. 


Housing  Contracts  in  Britain 

(.London  Corr(  spondi  nrr ) 

The  British  Ministry  of  Health  had,  on  May  1,  ap- 
proved tenders  for  176,000  houses.  Of  these  contracts 
had  been  signed  for  150,000  houses  and  work  begun  on 
102,000  houses.  Four  hundred  and  fifty  thousand  houses 
have  been  practically  completed,  including  subsidised 
houses.  In  April  6,000  houses  were  completed,  and,  at 
the  present  rate  of  building,  7,000  hou.ses  will  be  com- 
pleted during  May.  On  April  1  130,000  men  were  em- 
ployed on  contracts  with  the  Mini.stry.  Sixty  pounds  a 
year  is  the  estimated  loss  to  the  State  on  each  house 
after  allowing  for  the  net  rent  and  the  local  penny  rate. 
With  the  number  of  houses  to  be  erected  between  200,- 
000  and  300,000,  the  burden  on  the  taxpayer  will  be 
between  £12,000,000  and  £18,000,000  while  the  housing 
.scheme  is  in  operation.  The  price  of  building  is  coming 
down,  for  in  August,  1920,  the  average  house  cost  £950 
and  in  March,  1921,  this  average  had  been  reduced  to 
to  £850. 
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Centrifugal  Machine  Casts  Solid 
Concrete  Shapes 

By  Leon  Cam  men 

Cammen  Laborutorios.   New  York  City 

CENTRIFUGAL  casting  of  solid  concrete  shapes  has 
been  successfully  accomplished  by  a  machine 
especially  designed  for  thi.s  purpose,  the  first  working 
model  of  which  was  recently  sent  to  England  for  use  on 
a  government  contract  for  houses  for  workmen  in  the 
North.  The  revolving  portion  of  the  machine  carries 
forms  or  molds,  of  any  shape  desired,  to  which  concrete 
if  fed  by  centrifugal  action  through  a  central  orifice. 
It  is  not  considered  that  an  excess  of  water  in  the 
concrete  mixture  can  harm  the  product  since  the  cen- 
trifugal action  forcing  the  concrete  into  the  molds  will 
at  the  same  time  force  out  any  excess  of  water.  A 
sketch  indicating  the  elements  of  the  machine  is  shown 
hei-ewith. 


Sec+ion 

CENTRIFUGAL  CASTING   MACHINE  FOR  .SOLID 

CONCRETE   SHAPES 

The  sketch  indicates  the  principal  features  of 
balanced  rotating  molds  as  developed  for  practical  use. 
The  machine  has  a  vertical  shaft  and  concrete  is  fed  into 
the  central  chamber  from  which  it  is  distributed  by 
centrifugal  force  into  the  molds.  The  number  of  the 
molds  may  be  determined  by  the  size  of  the  machine 
and  the  article  cast. 

In  casting,  an  excess  of  water  is  not  only  permissible, 
but  desirable,  since  it  tends  to  make  the  concrete  more 
plastic  in  the  initial  stages  of  .spinning,  and  is  then 
squeezed  out  by  centrifugal  force  during  the  process, 
the  amount  of  water  present  in  the  final  product  prac- 
tically being  governed  by  the  speed  of  rotation. 

Where  the  molds  are  quite  large  it  has  been  found 
desirable  to  provide  additional  supports  in  the  form  of 
rollers  running  on  tracks  to  relieve  the  shoulders  of  molds 
from  stress.    When  the  molds  are  small,  they  may  be 


attached  directly  to  the  central  structure  comprising  the 
feed  chamber.  With  large  or  hea\'y  molds  it  has  been 
found  advisable  to  inclose  the  rotating  structure  in  a 
casing,  as  shown  in  the  elevation. 

The  shape  cast  may  carry  reinforcement,  as  shown  in 
the  plan,  properly  placed  in  the  mold,  and  about  which 
concrete  packs  under  centrifugal  action.  Hollow  articles 
also  may  be  cast  on  the  machine  by  placing  cores  in  the 
mold,  as  shown  in  the  left  arm  in  the  plan.  However, 
some  care  is  required  and  if  cores  are  not  properly 
placed,  there  is  a  possibility  that  concrete  will  not  pack 
solidly  about  them,  and  especially  between  them  if  there 
is  more  than  one  core. 

The  time  necessary  to  fill  a  mold  varies  from  30  sec. 
to  90  sec.  depending  upon  the  shape  and  size  of  the 
mold,  but  it  is  advisable  to  continue  spinning  for  about 
60  sec.  more  to  consolidate  the  material  more  closely. 
The  mold  is  then  opened  and  the  cast  shape  discharged. 
Several  methods  of  opening  may  be  employed,  depending 
on  the  shape  and  size  of  the  article  cast,  and  the 
presence  or  absence  of  cores.  The  simplest  method  is 
to  have  the  mold  open  its  full  length  from  the  bottom, 
permitting  the  shape  to  fall  onto  an  endless  belt. 

When,  the  shape  is  cast  there  is  usually  a  finlike  part 
projecting  from  the  mold  into  the  central  feed  chamber. 
If  desired,  a  cutter  may  be  provided,  sliding  up  and 
down  along  the  walls  of  the  feed  chamber,  and  trimming 
the  shape  before  it  is  removed  from  the  mold.  The 
handling  of  the  completed  shape  is  very  much  facilitated 
by  the  solidly  packed  quality  of  the  material  which  keeps 
its  shape  well. 

All  patent  rights  on  centrifugal  casting  of  solid 
objects  and  the  machinery  for  doing  it  are  controlled  by 
the  Cammen  Laboratories,  a  research  organization  of 
New  York  City. 


Weekly  Map  Service  for  Wisconsin 
Road  Users 

A  BLUEPRINT  map  showing  routes  and  road  condi- 
tions has  been  published  each  week  this  season  by 
the  Wisconsin  Highway  Department.  About  16  issues 
will  be  furnished  for  $10  to  subscribers  which  are 
chambers  of  commerce,  hotels  and  garages.  Each  of 
the  nine  division  officers  of  the  department  also  receives 
a  copy.  At  the  beginning  of  July  there  were  60  sub- 
scribers and  it  was  e.xpected  that  there  would  be  fully 
100  before  the  season  for  automobile  tourists  travel  was 
over.  Posted  by  the  subscribers  where  road  users  can 
readily  consult  them,  these  maps  have  proved  immensely 
popular. 

The  blueprint  map  is  made  from  a  tracing  of  the 
large  Geological  Survey  map  of  the  state  and  shows  the 
state  trunk  highway  system,  the  lakes,  streams  and 
places  of  interest,  as  well  as  the  larger  towns.  It  also 
shows  the  type  of  road  on  each  part  of  the  system, 
whether  it  is  plain  sand,  sand-clay  or  loam,  heav\'  clay, 
gravel,  concrete  or  other  surfacing.  All  construction 
jobs  under  way  are  indicated.  If  the  job  permits  traffic 
to  follow  the  present  road,  it  is  shown  on  the  blueprint 
map  as  "Under  Construction."  If  the  conditions  war- 
rant a  detour,  it  is  shown  as  "Detour."  The  condition 
of  the  road  under  construction,  or  the  detour,  whichever 
the  case  may  be,  is  shown  as  "Good,"  "Fair,"  or  "Poor." 

Division  engineers  mail  to  the  main  office  Monday 
night  of  each  week  a  statement  of  the  new  construction 
jobs  under  way  and  those  that  have  been  completed  and 
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opened  for  traffic.  The  main  office  makes  the  changes 
on  the  tracing  promptly  upon  receipt  of  the  informa- 
tion from  the  division  offices  and  the  new  blueprint 
maps,  with  up  to  date  information  are  mailed  out 
promptly  Wednesday  afternoon  and  get  into  the  hands 
of  the  subscribers  to  the  sei-vice  some  time  on  Thurs- 
day. The  subscription  price  just  about  covers  the  cost 
of  the  blueprints.  The  information  demanded  from  the 
division  offices  is  nothing  in  addition  to  what  they  fur- 
nish regularly  to  the  home  office. 


The  Linear  City  in  Theory  and  Practice 

PAPER  projects  for  cities  long  and  narrow  in  plan, 
with  open  country  on  either  side  and  generally  with 
a  central  transportation  system,  have  been  given  pub- 
licity at  intervals  for  years  past  and  one  such  plan  has 
been  carried  out  in  considerable  part.  A  similar  plan, 
purporting  to  be  new,  is  now  being  circulated  by 
"Walker  0.  Nettleton,  Originator,"  1746  Euclid  St., 
Washington,  D.  C,  in  the  form  of  a  white  print  show- 
ing a  "City  Layout  According  to  the  'Backbone'  Plan." 
This  is  further  described  as  "A  new  and  improved 
method  of  city  building;  a  city  limited  in  width  and 
unlimited  in  length,  having  a  business  section  running 
throughout  its  longitudinal  center,  flanked  by  resi- 
dential sections." 

Almost  simultaneously  with  the  "Backbone  plan"  the 
mail  brought  the  May  Jouryial  of  the  American  Insti- 
tute of  Architects,  containing  an  article  on  "The 
Spanish  Linear  City,"  by  Edith  Elmer  Wood.  Besides 
describing  this  city,  which  was  begun  some  years  ago 
lot  far  from  and  concentrically  with  Madrid,  Spain, 
Mrs.  Wood  reviews  more  or  less  similar  plans,  outlined 
"rom  time  to  time,  first  in  El  Progreso,  by  Don  Arturo 
5orio  y  Mata  in  1882-3  and  on  down  to  a  prize-winning 
Daper  by  Milo  Hastings  in  the  Journal  of  the  American 
'nstitute  of  Architects  for  June,  1919,  including  "Edgar 
!3hambless'  continuous-house  idea  as  set  forth  in  Road- 
:own  (1910)."  Similar  in  principle  as  regards  open 
:ountrj'  around  relatively  small  urban  areas  are  the 
garden  cities,  described  by  Ebenezer  Howard  (1898)  in 
'Garden  Cities  of  Tomorrow"  and  put  into  practical 
iffect  in  England  by  a  company  incorporated  in  1903. 
The  linear  city  just  outside  of  Madrid,  described  by 
VIrs.  Wood  in  the  article  already  named,  has  been  built 
)y  the  Compaiiia  Madrilena  de  Urbanizacion,  incor- 
jorated  in  1894,  with  a  capital  stock  of  2,500,000 
pesetas  ($500,000  at  present  exchange),  since  increased 
:enfold.  Of  a  projected  50  kilometers  in  length,  about 
5.2  km.  have  been  built  and  8  km.  more  started.  Besides 
building  streets  and  houses,  the  company  has  provided 
Tolleys,  electric  light  and  power,  a  savings  bank,  and 
nakes  its  own  brick  and  tile.  The  original  one-street 
jlan  has  been  modified  to  give  three  longitudinal 
streets,  with  lot  restrictions  tending  to  permit  smaller 
nouses  on  the  outer  margins  and  make  the  lots  larger 
13  the  central  axis  is  approached. 

In  1919,  Senor  del  Castillo,  author  of  a  Spanish 
pamphlet  designed  to  show  the  superiority  of  the 
5pani.sh  linear  to  the  English  garden  city  ("Giudades 
Tardines  y  Biudades  Lineales")  and  also  of  a  pamphlet 
translated  by  Georges  Benoit-Levy  as  La  Cite  Lineaire, 
both  published  in  1913,  prepared  for  the  Brussels 
Reconstruction  Commission,  a  Project  de  Cite  Lineaire 
Beige,  which  shows  five  longitudinal  avenues,  use  zones, 
a  civic  center,  and  along  either  side  a  dairy  farm  and 
market  garden  area. 


Build  Long  Tunnel  to  Eliminate 
Operating  Hazard 

Southern  Pacific  Company's  Studies  of  Various 

Plans  Show  Net  Annual  Profit 

in  That  Adopted 

CONSTRUCTION  of  a  1,400-ft.  single-track  tunnel 
through  solid  rock,  at  a  cost  of  some  $230,000,  has 
been  undertaken  by  the  Southern  Pacific  Co.  primarily 
to  eliminate  the  operating  hazard  from  falling  rock 
encountered  on  the  electrified  suburban  Newburg 
Branch,  at  Elk  Rock,  on  the  west  side  of  the  Willa- 
mette River,  immediately  southward  of  the  city  of  Port- 
land, Ore.,  where  a  trestle  over  700  ft.  long  skirts  the 
base  of  the  cliff.  Various  plans,  including  detours,  a 
fill  in  the  river,  a  three-span  bridge,  heavy  timber  sheds, 
and  excavating,  wire-netting  and  guniting  the  clifi"  face, 
were  thoroughly  analyzed  and  all  showed  an  increase 
not  only  in  investment  but  also  in  operating  cost.    The 


TRESTLE  AT  BASE  OF  CLIFF  FOUND  TO  BE  ENDANGERED 
BY  FALLING  ROCK 


plan  adopted,  providing  for  a  tunnel  through  the  cliff 
now  skirted  by  the  trestle,  was  found  not  only  to  offer 
a  complete  solution  of  the  operating  hazard  but  also  to 
represent  a  decrease  in  operating  cost  and  an  increase 
in  net  operating  income,  while  increasing  the  invest- 
ment some  $175,000.  Location  of  the  old  and  new  lines 
is  indicated  in  the  accompanying  drawing  and  a  portion 
of  the  cliff  face  adjacent  to  the  trestle  is  shown  in  the 
photograph. 

Following  the  opening  of  the  line  it  was  found  that 
the  tendency  of  the  cliff  to  disintegrate  was  aggravated 
by  vibration  effects  of  passing  trains.  Several  slides 
occurred,  damaging  passenger  cars.  On  one  occasion  an 
electric  car  was  badly  damaged  by  a  slide  carrying  a 
large  rock  which  penetrated  the  roof,  resulting  in  the 
injury  of  six  persons.  The  extent  to  which  the  railroad 
company  was  prepared  to  go  to  eliminate  this  hazard  is 
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indicated  by  the  radical  measures  and  expense  involved 
in  plans  which  were  considered  and  thoroughly  analyzed. 
Three  of  the  plans  considered  involved  abandoning 
the  trestle  line  and  rerouting  traffic:  One,  providing 
for  electrification  and  for  opyerating  changes  in  freight 
transfer,  another  for  steam  operation,  and  another  for 
diversion  of  passenger  traffic  maintaining  the  trestle  for 
freight  service  only.  These  plans  were  found  to  involve 
not  only  increases  in  investment  from  $500,000  to  $800,- 
000,  but  also  adverse  traffic  influences  and  high  main- 
tenance that  would  be  contributing  factors  towards  de- 


where  falling  rocks  may  cause  damage  or  accident  with 
wire  mesh  fastened  to  vertical  cables  anchored  to  the 
bluff;  and  (3)  cover  the  face  of  the  bluff  with  wire 
mesh  (as  in  2)  and  add  i-in.  coat  of  cement  or  gunite. 
The  first  plan  was  rejected  on  the  ground  that  it  would 
afford  complete  protection  only  if  the  work  exposed 
solid  rather  than  disintegrating  rock.  It  was  also 
thought  that  too  great  a  hazard  would  be  involved  from 
shooting  the  rock  during  construction.  Plans  2  and  3 
for  covering  the  face  of  the  cliff  were  rejected  on  the 
ground  that  they  would  be  experimental  and  would  only 


Consfrusf' 
cross  -cyer  funne/ 


LIXE  OVER  TRESTLE  DIVERTED  BY  CONSTRUCTIXG  1400-FT.    TCXXEL, 


creasing  net  annual  operating  income  in  amounts 
ranging  from  $90,000  to  $200,000. 

Plans  were  also  considered  involving  replacement  of 
the  trestle  with  a  single-track  line  on  embankment, 
located  to  provide  minimum  space  of  20  ft.  between 
track  center  and  foot  of  bluff  slope  and  not  less  than 
50  ft.  at  points  where  bluff  face  is  unstable,  and  re- 
placement of  trestle  by  constructing  a  bridge  between 
the  benches  on  Elk  Rock,  for  which  a  structure  of  three 
260-ft.  spans  would  be  the  most  economical.  While  the 
hazard  from  falling  rocks  would  be  minimized  by  the 
embankment  plan,  it  was  considered  that  it  would  be 
necessary  to  clean  the  bluff  at  least  yearly  but  without 
hazard  to  trafSc  and  at  much  less  than  previous  expense. 
It  was  also  thought  probable  that  excessive  maintenance 
cost  would  develop  from  placing  the  fill  in  the  heavy 
river  eddy.  Practically  the  same  advantages  would  ac- 
crue to  the  bridge  plan  but  it  would  be  directly  across 
navigation  downstream  and  might  result  in  the  neces- 
sity of  providing  a  channel  for  navigation  on  the  other 
side  of  the  small  island  opposite.  The  embankment  plan 
was  found  to  involve  an  increase  in  investment  of  some 
$570,000  and  a  decrease  in  annual  operating  income  of 
about  $24,000.  The  bridge  plan  showed  an  increase  in 
investment  of  about  $510,000  and  a  decrease  in  net  an- 
nual operating  income  of  about  $27,000. 

Plans  providing  for  two  types  of  shed  roof  protection 
of  heavy  timber  construction  were  rejected  since  only 
complete  relief  was  considered  satisfactory.  It  was 
proposed  that  the  trestle  might  be  protected  with  heavy 
snowshed  type  shelter  with  sloping  timber  roof  anchored 
to  the  bluff,  550  ft.  of  which  would  be  required,  or  by 
a  modified  and  cheaper  design  with  a  flat  roof  carried 
on  bents,  each  design  sufficiently  strong  for  protection 
against  rocks  of  two  tons  falling  GO  ft.  The  danger  of 
fire  hazard  under  partial  steam  operation  was  con- 
sidered a  serious  disadvantage,  as  well  as  the  fact  that 
only  partial  protection  would  be  afforded. 

Plans  were  also  considered  involving  the  following 
measures:  (1)  Excavate  face  of  bluff  along  portion 
where  falling  rocks  menace  the  trestle,  sloping  the  bluff 
to  a  uniform  3  to  1  face;  (2)  cover  the  face  of  the  bluff 


give  relief  that  might  be  considered  temporary.  Both 
plans  "were  found  comparatively  inexpensive  and  it  was 
thought  that  they  should  remove  the  actual  hazard,  but 
each  showed  a  net  annual  deci'ease  in  operating  income 
of  from  $4,000  to  $8,000. 

The  study  developed  that  the  plan  adopted  for  con- 
structing the  tunnel  to  replace  the  trestle,  as  indicated 
in  the  accompanying  drawing,  would  not  only  remove 
the  operating  hazard  entirely  but  would  also  result  in 
a  net  increase  in  operating  income  of  more  than  $6,000, 
with  an  increase  in  investment  of  about  $175,000,  the 
total  investment  becoming  about  $300,000.  The  annual 
cost  of  maintaining  the  new  treated  timber  bent  trestle 
that  would  have  to  be  built  to  replace  the  old  one  was 
estimated  at  $17,720,  including  $5,120  for  scaling  the 
bluff  twice  a  year  as  heretofoi'e  necessary.  The  esti- 
mated annual  maintenance  cost  for  the  tunnel  line  was 
$2,500,  or  $15,220  maintenance  cost  in  favor  of  the 
tunnel  line.  With  interest  on  increase  of  investment 
figured  at  7  per  cent  the  decrease  in  annual  operating 
cost  of  the  line  was  estimated  at  approximately  $2,300, 
since  the  tunnel  plan  involved  no  changes  in  operation 
or  transportation  expense.  With  traffic  influence  and 
future  development  of  territory  served,  net  annual  in- 
crease in  operating  income  was  estimated  at  upwards  of 
$6,000. 

The  contract  for  the  construction  of  the  tunnel  was 
recently  let  to  the  Hauser  Construction  Co.  of  Portland 
whose  bid  was  $228,000. 


Thirty-Three  States  Engaged  in  Forestry 

Thirty-three  stales  have  provided  for  some  kind  of 
forestry  work  and  25  of  these  share  in  the  Federal 
co-operative  fund  alloted  to  the  states  for  fire  detection 
and  suppression,  according  to  a  circular  issued  by  the 
United  States  Department  of  Agriculture.  Pennsyl- 
vania, under  the  direction  of  Gifford  Pinchot,  the  new 
commissioner  of  forestry,  leads  the  states  in  forest 
activities,  says  the  circular.  Its  latest  biennial  appro- 
priation for  forestry  work  totalled  $1,870,000,  of  which 
$1,000,000  is  for  forest  firs  protection. 
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German  Sewage  Settling  Tanks  with 
Separate  Sludge  Digestion 

By  M.  B.  Tark 

Engineer,  liink-Belt  Co.,  Philadelphia,  Pa. 

GERMANY  built  many  sewage-works  during  the  war 
but  most  of  them  were  for  military  or  semi-military 
purposes.  Some  of  the  plants  mentioned  in  this  article 
were  completed  or  under  construction  when  the  war 
broke  out.  As  usual  the  principal  efforts  of  the  Ger- 
man engineers  were  directed  toward  the  improvement 
of  the  sedimentation  tank.  This  was  mainly  due  to  the 
trouble  given  by  plants  in  which  the  sludge  digesting 
chamber  is  located  under  the  sedimentation  chamber 
and  connected  to  it  by  a  slot,  such  as  the  Imhoff,  Travis 
and  many  other  tanks.     After  the  severe  criticism  of 
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FIG.   1.     KOETHEN  TANK   DESIGNED   BY  DR.    DIXE.A.R 

these  tanks  Prof.  Dr,  K.  Thumm  and  Prof.  Dr.  E.  C. 
Reichle,  division  superintendents  of  the  National 
Institute  for  Water  Hygiene,  a  condensed  translation 
of  which  appeared  in  Engineering  News,  Dec.  31,  1914. 
p.  1306,  most  designers  turned  to  the  sedimentation 
tank  with  the  separate  sludge  digesting  chamber.  Many 
such  plants  have  been  built  and  some  have  given 
splendid  results.  One  of  the  older  and  most  unique 
plants  is  the  Koethen  tank.  Fig.  1,  designed  by  Prof. 
Dr.  Dunbar  and  described  by  him  in  detail  in  the 
Gesumlheits  Ingenieur,  1918,  No.  30  to  32.  His  claim 
— based  on  the  results  obtained  by  the  operation  of 
this  tank  for  several  years — that  a  sludge  digesting 
tank  is  entirely  unnecessary,  and  that  the  sludge  from 
sedimentation  tanks  can  be  dried  in  from  two  to  four 
days,  if  treated  according  to  his  directions,  has  been 
bitterly  attacked  by  most  of  the  leading  engineers  in 
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G(i  many.  They  pointed  out  that  the  sewage  of  Koethen 
could  not  be  compared  with  normal  city  sewage;  that 
80  jier  cent  of  all  the  sewage  has  been  treated  in  small 
domestic  plants,  before  being  discharged  into  the  sew- 
ers, and  that  the  good  results  obtained  in  clarification 
and  di-ying  of  the  sludge  are  due  to  this  factor. 

The  Koethen  tank,  having  a  capacity  of  0.8  m.g.d., 
is  about  98  ft.  long  and  26  ft.  wide.  A  partition  wall 
runs  the  entire  length  of  it  and  the  bottom  is  divided 
into  22  hoppers,   ending   in   troughs.      Each   trough    is 


FIG.  S.     NEUSTADT  TANK  FOR  1NDUSTRI.4L  PLANT 


provided  with  a  slide  about  8;  ft.  long,  by  means  of 
which  it  can  be  shut  off  from  the  supernatant  sewage, 
and  a  gate  at  one  end  which  gives  access  to  the  trough. 
The  settled  sludge  is  withdrawn  in  the  following  man- 
ner: The  long  slide  at  the  top  of  the  trough  is  closed 
and  the  gate  at  the  end  opened.  The  sludge  is  re- 
moved and  the  trough  washed  out.  The  gate  is  then 
closed,  the  trough  filled  with  sewage  and  the  slide 
withdrawn.  The  sludge  is  left  to  settle  in  a  common 
sludge  trough  for  6  hr.  and  is  then  run  on  the  sludge 
beds,  where  it  becomes  spadable  in  from  two  to  four 
days.  As  every  one  of  the  22  troughs  has  to  be 
emptied  once  daily  and  those  nearest  to  the  influent  end 
tw^ce  daily,  the  good  results  obtained  by  this  tank  will 
be  more  than  counterbalanced  by  the  difficulty  of  oper- 
tion. 

In  the  Neustadt  tank,  Fig.  2,  the  withdrawal  of  the 
sludge  is  a  great  deal  simpler  and  quicker.  This — 
like  the  Koethen   tank — is  a  horizontal-flow  tank  and 


\     \ 


FIG     4.     PLAiJ  AND  SECTION  OF  KREMER-KtlSCH  TANK 

has  only  one  sludge  trough,  running  the  entire  length 
uf  the  tank.  To  withdraw  the  sludge,  one  or  more 
beams  are  lowered  onto  the  top  of  the  trough,  the  valve 
at  the  influent  end  is  opened  and  the  sludge  piston 
moved  through  the  trough,  pushing  the  sludge  ahead 
of  it.  This  sludge  piston  is  operated  by  the  hydraulic 
head — the  sludge  discharge  pipe  is  about  3  ft.  below 
the  water  level  in  the  tank— and  returned  to  its  posi- 
tion at  the  effluent  end  by  a  hand  winch.  The  experi- 
mental tank  at  the  City  of  Stuttgart  is  about  .56  ft. 
long  by  6  ft.  wide  and  7  ft.  deep;  the  detention  period 
3  hr.,  the  sludge  trough  12  in.  wide  and  from  12  to  20 
in.  deep.  This  design  has  been  used  for  several  indus- 
trial plants  (Fig.  3)  and  apparently  has  given  fair 
results,  although  at  the  experimental  plant  at  Stutt- 
gart the  sludge  piston  has  given  trouble. 

In  the  Kremer-Ku.sch  tank.  Fig.  4,  all  moving  parts 
have  been  eliminated.  This  is  the  old  Kremer  tank, 
always  noted  for  its  efficiency,  with  the  addition  of  the 
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Kusch  sludge  cylinder  and  the  Kusch  digesting  tank. 
The  sedimentation  chamber  is  from  15  to  20  ft.  square 
and  has  a  hopper  bottom,  terminating  in  a  cylinder 
about  4h  ft.  in  diameter  and  8  ft.  long.  The  inlet  is 
submerged.  It  is  claimed  for  this  design  that  through 
the  careful  arrangement  of  the  baffles  and  the  long 
overflow  weir  ever>-  part  of  the  sedimentation  cham- 
ber is  utilized  to  its  fullest  extent,  and  that  in  several 
municipal  installations  95  to  98  per  cent  of  all  settable 
solids  were  removed.  In  the  experimental  plant  at 
Stuttgart,  an  Imhoff,  a  Neustadt  and  a  Kremer  tank, 
each  having  a  3-hr.  detention  period,  were  installed. 
The  test  lasted  for  about  a  year.  The  efficiency  of 
the  Kremer  tank  was  12  per  cent  higher  than  the 
Imhoff'  and  16  per  cent  higher  than  the  Neustadt  tank. 
As  in  the  Kremer-Kusch  tank,  the  contact  area  be- 
tween the  sludge  in  the  cylinder  and  the  supernatant 
sewage  is  very  small.  The  sludge  has  to  be  removed 
only  every  third  or  fourth  day.  This  period  of  deten- 
tion at  considerable  depth  reduces  the  moisture  content 
of  the  sludge  to  about  88  per  cent  and  in  some  places 
an  average  as  low  as  82  per  cent  has  been  obtained 
(Hildesheim).  To  withdraw  the  sludge  a  valve  is 
opened  and  the  hydraulic  head  foi-ces  it  up  the  dis- 
charge pipe  and  into  the  sludge  digesting  tank.  The 
present  form  of  the  latter  has  been  envolved  after  years 
of  study  and  experiment.  The  digesting  tank  is  usu- 
ally the  same  width  as  the  sedimentation  tank  and 
up  to  55  ft.  long.  As  there  are  two  distinct  stages 
in  the  process  of  digestion,  the  tank  is  divided  into 
at  least  two  chambers.  In  the  large  shallow  prelim- 
inary digesting  chamber  the  fermenting  sludge  has 
ample  space  to  come  to  the  surface,  to  spread  there  and 
get  rid  of  the  rapidly  developing  gases.  In  the  smaller 
and  deeper  final  digesting  chamber  the  sludge  in  the 
quieter  stages  of  digestion  retains  enough  gases  to  give 
it  the  porosity  necessary  for  quick  drying. 

Such  tanks  have  been  installed  in  a  dozen  cities  and 
have  given  uniformly  good  results,  both  in  the  removal 
of  suspended  solids  and  in  the  thorough  digestion  of 
the  sludge.  The  largest  of  these  plants  is  in  the  City 
of  Hildesheirn  and  takes  care  of  the  sewage  of  60,000 
inhabitants.  After  passing  through  a  grit  chamber 
and  bar  screen  the  sewage  is  settled  in  ten  Kremer- 
Kusch  tanks,  each  16  ft.  square  and  figured  for  a 
2-hr.  detention  period.  The  digesting  chambers  have 
a  capacity  of  23,300  cu.ft.  of  sludge  and  of  about  2?, 
ft.  of  supernatant  water.  The  drying  beds  have  an 
area  of  25,800  sq.ft.  The  sludge  is  discharged  into 
a  common  sludge  well  and  pumped  to  the  digesting 
tanks  arranged  in  a  circle.  The  two  sprinkling  filters 
shown  in  the  background  treat  one-quarter  of  the  flow. 

The  sedimentation  plant  for  the  City  of  Rottweil  was 
built  in  1917.  The  sewage  of  a  population  of  12,000  is 
treated  in  two  tanks  each  18  ft.  square.  The  detention 
period  is  2  hr.,  the  effective  capacity  of  the  sludge 
digesting  chambers  is  10,594  cu.ft.,  and  the  drying 
beds  have  an  area  of  2,700  square  feet. 

I  understand  that  the  installation  of  a  Kremer-Kusch 
plant  near  Philadelphia  is  contemplated  in  the  near 
future.  The  results  obtained  will  be  looked  forward 
to  with  the  greatest  interest.  If  these  digesting  tanks 
should  be  able  to  digest  activated  as  well  as  ordinary 
tank  sludge,  they  will  help  to  solve  the  vexed  problem 
of  sludge  disposal  for  these  plants,  especially  for  the 
smaller  sizes,  wher.^  the  pressing  and  drying  of  the 
sludge  is  out  of  the  (luestion. 


Felling  Two  Brick  Chimneys  by 
Dynamiting  at  Base 

stacks  Were  Thrown  Toward  Each  Other— Both 

Broke  in  Two  Places — Top  Landed 

Vertically  on  Middle  Section 

By  H.  B.  Hommon 

.\ssociate  Sanitary  Engineer,  Publii-  H>-allli  S.rvke.  Cincinnati 

TWO  brick  chimneys  in  restricted  quarters  were 
recently  removed  from  the  site  of  an  abandoned 
city  water-works  pumping  station  in  Cincinnati  by 
dynamite.  The  stacks  were  165  ft.  high  and  located 
about  90  ft.  apart  on  property  sold  by  the  water  depart- 
ment 13  years  ago.  They  were  about  200  ft.  from  the 
Ohio  River  to  the  south;  the  east  chimney  was  within 
175  ft.  of  an  abandoned  brick  building.  Railroad  yards 
and  freight  sheds  lay  75  ft.  to  the  west  and  300  or  350 
ft.  to  the  north  of  one  or  the  other  of  the  two  chimneys. 
About  20  ft.  beyond  the  chimneys  and  between  them 
and  the  river  was  a  deep  pit  of  sufficient  size  to  hold  all 
the  bricks  in  the  stacks,  but  as  it  was  desired  to  recover 
the  whole  brick,  the  chimneys  could  not  be  thrown  in 
ihis  direction. 

On  account  of  the  near- 
ness of  the  building  to  the 
east  and  the  railroad  pro- 
perty at  the  north  and 
west,  the  only  available 
space  on  which  the  stack 
could  be  thrown  was  that 
lying  east  and  west  between 
the  chimneys.  There  was 
some  leeway  to  the  north 
but  to  the  south  the  open 
pit  was  within  20  ft.  The 
contractor,  J.  S.  Glass- 
meyer,  of  Cincinnati, 
decided  to  remove  the  west 
stack  first  and  attempted 
to  throw  it  against  the  east 
stack  with  the  hope  of 
knocking  the  latter  down. 

At  the  base  of  each 
chimney  there  was  a  rec- 
tangular section  12  ft. 
square  and  12  ft.  high. 
Four  holes  were  drilled  2 
ft.  into  the  30-in.  walls  of 

the  base  of  the  first  chimney 

...     ,.,^   ,^        throwi.     Two  of  the  holes 

W  K.ST    sr.VCK     BKOKE    £.\  ,  ^       ,.  , 

■rwo  PL.VCES :  fell  di-        were  2  ft.  from  the  corners 
RECTLY  TOWARD  of  the  wall  facing  the  east 

EAS^T  UTACK  chimney,  one  was  placed  in 

the  south  wall  2  ft.  from  the  southeast  corner  and  one 
in  the  north  wall  2  ft.  back  from  the  northeast  corner. 
Five  J-lb.  sticks  of  60-per  cent  dynamite  were  placed 
in  each  hole,  packed  with  moist  clay  and  discharged  by 
a  battery  removed  from  the  contractors's  automobile. 

When  the  dynamite  was  exploded  a  large  enough 
section  of  the  base  was  blown  out  to  cause  the  chimney 
to  fall  in  a  bee-line  with  the  east  chimney.  The  stack 
remained  intact  until  it  reached  an  angle  of  about  45 
deg.,  when  it  broke  in  two  places.  The  middle  section 
fell  with  the  lower  part  while  the  upper  section  dropped 
vertically  on  top  of  the  middle  portion.  The  section  that 
remained  practically  intact  hit  the  east  chimney  near 
the  base  but  did  no  more  damage  than  to  shake  a  few 


f  v1 


September  1,  lOSl 


ENGINEERING     N  E  W  S  -  R  E  C  0  R  D 


371 


bricks  off  the  top.  A  circular  section  8  ft.  high 
immediately  above  the  rectangular  part  of  the  founda- 
tion rolled  to  one  side  and  did  not  breal<. 

Holes  were  drilled  in  the  east  chimney  to  throw  it 
directly  on  top  of  the  one  already  down.  These  holes, 
however,  were  drilled  in  the  round  section  in  a  half 
circle  that  cut  through  the  flue  opening.  Seven  of  the 
nine  holes  were  drilled  to  the  south  (right)  of  the  flue 
opening  and  two  to  the  north.  Eight  of  the  nine  holes 
were  west  of  the  north  and  south  diameter,  the  other 
hole  being  just  east  of  the  south  end  of  the  median  line. 
The  holes  were  drilled  2  ft.  into  the  30-in.  shell.  Two 
J-lb.  sticks  of  60-per  cent  dynamite  were  packed  in  each 
hole  with  moist  clay  and  they  were  exploded  by  a 
battery.  This  chimney  fell  just  as  the  first  one  did. 
When  it  reached  an  angle  of  45  deg.  the  upper  quarter 
section  parted  from  the  rest  and  fell  on  top  of  the 
middle  part  of  the  chimney  which  reached  the  ground 
first.  The  rectangular  section  below  the  place  where 
the  dynamite  was  exploded  remained  intact. 

Both  chimneys  fell  almost  in  the  identical  space  de- 
sired, and  outside  of  drilling  the  holes  the  entire  time  in 
felling  them  was  not  over  two  hours.  Moving  pictures 
were  taken  of  both  chimneys  while  they  were  falling  and 
the  films  show  every  detail  of  what  happened. 
Engineers  or  societies  interested  can  obtain  the  use  of 
the  films  from  the  contractor  at  a  slight  cost. 

Precast  Blocks  Used  Alternately 
with  Concrete  in  Dam  Coping 

Method  Less  Costly  Than  Continuous  Blocks — Odd 

Section  Gives  High  Discharge  Coefficient — - 

Coping  Set  Without  Dowel  Pins 

By  David  C.  Finston 

Philadelphia,  Pennsylvania 

IN  PLACING  the  spillway  coping  for  the  new  concrete 
dam  recently  built  by  the  Springfield  Water  Co.  near 
Media,  Pa.,  a  method  was  devised  whereby  precast 
blocks  3  ft.  long  were  set  on  6-ft.  centers  and  the  inter- 
vening spaces  filled  with  concrete.  The  blocks  could 
then  be  placed  to  grade  easily.  The  dam,  which  was 
finished  in  the  early  part  of  1920,  is  a  cyclopean  con- 
crete dam  with  a  rough  stone  masonry  face. 
The  spillway  coping  which  along  with  the  dam  was 


designed  by  J.  W.  Ledoux,  consulting  engineer,  Phila- 
delphia, was  to  be  built,  quoting  from  the  specifications 
"of  Class  A  concrete  and  constructed  of  precast  blocks 
in  lengths  of  not  less  than  3  ft.  or  poured  in  place  in 
alternate  blocks  of  not  less  than  5  ft.  The  exposed 
surface  shall  be  finished  smooth  and  hard  and  true  to 
line.  Great  care  shall  be  taken  in  placing  the  blocks 
that  the   crest  shall   be  level   and   exact.     If   precast 
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FIG.  1.   CROSS-SECTION  OF  SPILLWAY  COPING 

blocks  are  used  the  mortar  bed  shall  be  the  same  as  for 
the  facing  stone."  From  these  alternate  methods,  the 
contractor  chose  at  first  to  make  precast  blocks.  How- 
ever, after  about  half  the  blocks  were  formed  he  con- 
cluded that  the  cost  was  prohibitive  and  therefore  he 
was  allowed  to  place  the  stone,  leaving  alternate  spaces 
which  were  then  filled  with  concrete  and  which  resulted 
in  excellent  work. 

The  dam  was  built  up  in  33-ft.  lifts  as  follows:  The 
masonry  facing  was  first  built  up  with  large  stones 
handled  by  derricks  and  the  space  between  was  then 
filled  in  with  concrete  and  boulders.  When  the  concrete 
was  set  the  next  3-ft.  lift  of  masonry  facing  walls  was 
constructed.  When  the  top  course  of  masonry  facing 
was  completed,  the  back  facing  of  the  coping  designated 
1  (See  Fig.  1)  was  placed  in  position.  This  section 
was  all  laid  up  of  concrete  blocks.  A  part  of  each 
block  was  allowed  to  overhang  the  stone  masonry  at  A. 

With  the  first  course  of  coping  blocks  in  place,  the 
concrete  forming  the  core  could  be  poured.  This  was 
done  and  special  care  was  taken  to  spade  the  concrete 
well  under  the  coping  block  so  that  there  would  be  nu 
holes.  The  top  of  this  concrete  was  leveled  off  within 
i  in.  of  the  top  coping  blocks  to  allow  for  the  mortar 
and  the  adjustment  of  the  blocks  to  the  proper  elevation. 

Only  the  outer  edges  of  the  joints  were  cemented,  and 
i.fter  the  concrete  was  placed  a  cement  grout  was  poured 
through  the  opening  at  B.  When  the  grout  was  poured 
it  not  only  filled  the  joints  but  also  any  possible  space 
that  might  have  been  left  beneath  the  overhang  of  the 
first  course  of  the  coping  blocks. 

The  next  operation — placing  the  top  coping  blocks — 
was  done  with  extreme  care.  It  was  in  this  operation 
where  a  great  advantage  was  gained  in  placing  the 
blocks  alternately.  One  mason  on  either  side  could 
raise  or  lower  the  block  and  move  it  into  place,  the 
proper  elevation  being  secured  by  taking  level  readings 
at  eithei-  end  of  the  block  at  the  crest. 

The  final  operation  was  to  fill  in  with  concrete  the 
spaces  between  the  blocks.  Proper  spading  and  other 
measures  assured  a  good  bond  between  all  coping  blocks, 
[t  was  a  simple  matter  to  finish  off  the  poured  blocks 
to  the  same  elevation  and  line  as  those  previously  set 
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and  the  net  result  was  a  uniform  coping  of  pleasing 
appearance. 

In  the  Crum  Creek  Dam.  where  the  spillway  is  210  ft. 
long  out  of  a  total  length  of  500  ft.,  the  engineer 
designed  an  ogee  section  of  concrete  as  shown  in  the 
accompanying  sketch.  The  unique  feature  of  this  coping 
is  its  shape,  which  allows  a  high  coefficient  of  discharge, 
and  the  fact  that  there  are  no  dowel  pins  used. 

The  building  of  the  dam  w-as  performed  during  the 
war  on  a  strictly  contract  basis  and  within  the  esti- 
mated cost.  The  contractor  was  Andrew  O'Neill  of 
Philadelphia.  S.  H.  Wright,  hydraulic  engineer  with 
J.  W.  Ledoux,  was  directly  responsible  for  the  engineer- 
ing supervision  of  the  construction  of  the  dam. 


Experts  Deny  Bomb  Caused  Collapse 
of  Boston  Molasses  Tank 

Nearly  three  years  have  passed  since  the  disastrmis 
bursting  of  a  large  molasses-storage  tank  in  Boston  on 
Jan.  15,  1919,  hvt  damage  suits  depending  on  the  cause 
of  the  failure  are  still  undecided.  Expert  ttstimony  in 
favor  of  the  oicners  loas  summarized  in  Engineering 
News-Record  of  Oct.  7,  1920,  p.  691.  Now  the  plain- 
tiffs have  presented  expert  wit7iesses  in  rebuttal.  These 
find  that  the  collapse  was  due  to  the  great  overstress  of 
the  tank  shell;  they  deny  that  a  bomb  explosion  tvas' 
responsible  for  the  failure,  as  had  been  claimed  by  the 
experts  for  the  defence.  Our  technical  correspondent 
has  prepared  a  digest  of  the  testimony  for  the  plaintiffs, 
given  below. — Editor. 

THE  plaintiffs  claim  that  the  failure  of  the  tank 
was  due  to  weakness,  and  that  the  head  of  48  ft. 
9  in.  molasses  exceeded  its  capacity.  Evidence  shows 
that  the  tank  was  90  ft.  in  diameter  and  that  the  shell 
was  composed  of  seven  rings  each  approximately  7  ft. 
high.  The  nominal  thickness  of  the  rings  varied  from 
1.^  in.  at  the  bottom  to  Ic.  in.  at  the  top.  The  vertical 
joints  in  the  lowest  ring  were  spliced  with  double  butt- 
straps,  those  in  the  rings  above  the  lowest  by  lap  joints. 
In  the  lowest  ring  there  was  a  manhole  21  in.  in  diam- 
eter, provided  with  a  flanged  collar  of  i-in.  plate  and 
closed  with  a  i-in.  plate  attached  to  the  collar  by  means 
of  an  angle  ring. 

There  were  two  principal  fractures  through  the 
lowest  ring,  one  being  on  a  vei-tical  line  through  the 
manhole  and  extending  up  into  the  second  ring,  part 
of  the  way  in  a  lap  joint  which  was  located  directly 
over  the  manhole.  The  other  was  a  diagonal  break 
through  solid  metal,  the  top  of  which  was  near  the 
lap  joint  ill  the  second  ring  next  to  the  one  over  the 
manhole.  The  section  of  the  lowest  ring  between  these 
two  principal  fractures,  together  with  a  portion  of  the 
2-in.  plates  forming  the  bottom  of  the  tank,  was  found 
at  a  distance  of  about  180  ft.  from  its  origiiiaJ  position. 
The  plate  of  the  second  ring  immediately  over  this 
fragment  was  also  carried  to  some  distance  from  the 
tank  in  a  direction  some  45  deg.  away  from  that  in 
which  the  lowest  piece  traveled.  It  was  separated  from 
rings  1  and  3  by  tearing  the  single-riveted  lap  joints 
which  connected  them,  and  at  the  end  farthest  from 
the  manhole  by  a  vertical  fracture  through  the  outer  line 
of  rivets  in  the  lap  joint. 

It  is  conceded  by  both  parties  that  the  initial  break 
occurred  in  the  "icinity  of  these  two  breaks  in  the  two 
lowe.st  rings.     The  defendant  claims  that  an  internal 


explosion  must  have  thrown  the  fragments  out,  while 
the  plaintiff  claims  that  the  rush  of  molasses,  after 
the  break  occurred,  was  sufficient  to  have  carried  the 
pieces  to  the  point  where  they  were  found. 

Secondary  Stresses  Important 

There  is  no  great  divergence  in  the  testimony  as 
to  the  average  primary  stresses  in  the  ring  plates  un- 
der the  static  head  of  molasses,  but  much  divergence 
as  to  the  secondary  stresses  caused  by  the  lap  joints 
in  the  second  ring,  the  effect  of  the  21-in.  hole  in  ring  1, 
and  the  reinforcement  that  plate  received  from  the 
collar.  The  defendant  claims  that  the  secondary  stresses 
were  "negligible,"  while  the  plaintiff  claims  that  they 
were  well  above  the  elastic  limit  of  steel. 

It  is  conceded  that  the  material  was  open-hearth 
steel  of  about  56,000  lb.  ultimate  strength  and  in  gen- 
eral corresponding  (though  not  unifomi)  yield  point, 
elongation,  and  reduction  of  area.  Much  stress  has 
been  laid  by  the  defendant  upon  the  character  of  frac- 
tures found  in  the  wreck,  which  were  generally  "short 
and  sharp."  The  defendant  at  the  outset  claimed  that 
such  fractures  could  only  be  caused  by  a  very  suddenly 
applied  force;  but  the  plaintiff  has  produced  samples 
of  the  tank  plates,  broken  in  a  testing  machine,  show- 
ing the  same  "short,  sharp"  fractures.  The  defendant 
showed  that  Neumann  bands  were  found  near  the  edges 
of  the  fractures  in  the  lower  rings,  and  claimed  that 
these  were  indicative  of  an  explosion.  The  plaintiff 
claims  that  the  violence  of  the  wreck  under  pressure 
of  the  molasses  was  sufficient  to  account  for  the  pres- 
ence of  these  bands. 

E.  E.  Pettee,  consulting  engineer,  testified  as  to 
stresses  which  he  computed  as  above  the  elastic  limit 
of  the  metal  in  the  manhole  plate  and  in  the  lap  joints 
of  the  second  ring.  He  described  the  deformation  in 
the  bottom  plate  at  the  point  where  the  defendant 
claimed  that  the  bomb  was  placed,  as  a  fold  which  was 
produced  by  the  tearing  away  of  the  adjoining  portion 
of  the  plate.  He  testified  that  all  the  rivet  holes  in  the 
tank  were  punched  full  size.  He  believed  that,  with 
varying  stresses  above  the  elastic  limit  and  with  punched 
rivet-holes,  the  fracture  was  caused  by  the  weight  of  the 
molasses,  and  that  the  dynamic  force  of  the  liquid,  when 
released,  would  account  for  all  effects  noted  after  the 
accident. 

C.  G.  Lutts,  in  charge  of  the  metallurgical  laboratory 
at  the  Charlestown  Navy  Yard,  testified  that  the  appear- 
ances of  the  metal  after  the  wreck,  including  the  pres- 
ence of  Neumann  bands,  were  consistent  with  the  theory 
of  a  break  due  to  the  molasses  pressure.  He  produced 
tests  showing  Neumann  bands  caused  by  what  he  con- 
sidered similar  conditions,  and  also  a  plate  from  the 
tank  broken  in  a  testing  machine  after  notching  by 
means  of  a  saw  cut,  which  showed  the  short,  sharp 
fracture  with  the  so-called  "herring-bone  lines,"  or 
ridges  characteristic  of  the  tank  breaks.  He  also  in- 
troduced tests  to  show  that  fractures  caused  by  explo- 
sions may  show  great  ductility. 

Tank  Was  Not  Strong  Enough 

Prof.  C.  E.  Fuller  of  the  Massachusets  Institute  of 
Technology  gave  as  his  opinion  that  the  tank  failed 
from  structural  weakness  which  led  to  a  condition 
where  it  was  not  strong  enough  to  resist  the  stresse.s 
produced  by  its  load  of  molasses.  He  was  inclined  to 
think  the  initial  break  occurred  in  the  line  of  rivets 
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in  the  lap  joint  of  the  second  ring,  where  secondary 
stresses  from  bending,  and  the  hardening  effect  of 
punching,  were  liable  to  start  incipient  cracks.  He 
believed  that  the  Neumann  bands  did  not  support  the 
explosion  theory.  He  found  stresses  well  above  the 
elastic  limit  at  the  edges  of  the  manhole  as  well  as 
at  the  lapped  joints,  and  saw  nothing  in  the  effects 
of  the  wreck  inconsistent  with  his  theory  of  failure. 
He  attributed  the  fact  that  the  tank  did  not  fail  the 
first  time  it  was  filled  to  the  probability  that  the 
hardening  of  the  metal  had  not  developed  sufficiently 
at  that  time. 

Variations  in  Stresses  Shown 

Prof.  Fuller  introduced  the  results  of  numerous 
experiments  which  he  had  performed  both  with  steel 
from  the  tank  and  with  other  similar  metal  to  sub- 
stantiate his  views,  including  tensile  tests  of  ordinary 
samples  and  of  riveted  and  bolted  joints,  with  ex- 
tensometer  measurements  and  templets  showing  de- 
formation. He  pi'oduced  the  results  of  extensometer 
measurements  at  different  points  on  plates  having  holes 
in  them  of  similar  proportions  to  the  manhole  plate  of 
the  tank,  which  showed  great  variations  in  the  stresses 
on  the  net  section  between  the  edge  of  the  plate  and 
the  edge  of  the  hole,  and  that  the  variation  between 
these  stress^is  was  greater  in  a  wide  than  in  a  narrow 
plate.  He  also  showed,  by  Brinell  tests  for  hardness, 
the  effects  of  punching  holes  for  rivets.  He  presented 
several  sections  cut  through  lines  of  rivets  to  prove 
the  condition  of  rivet  holes  in  the  tank.  He  testified 
that  the  so-called  "dent"  in  the  bottom  of  the  tank 
could  not  have  been  formed  when  the  plate  was  in 
position  because  it  was  deeper  than  the  layer  of  sand 
and  cement  which  separated  the  steel  from  the  con- 
crete, and  the  concrete  was  not  broken  or  dented. 

Prof.  R.  S.  Williams  of  the  Massachusetts  Institute 
of  Technology  testified,  as  to  Neumann  bands,  that  the 
violence  of  the  accident  was  in  his  opinion  sufficient  to 
account  for  their  presence  without  the  assumption  of  an 
explosion. 

Lapped  Joints  Were  Weak 

H.  E.  Morton,  an  expert  on  steam  boilers,  attributed 
the  accident  to  the  weakness  of  the  lap  joints  in  the 
second  ring  and  the  incipient  cracks  caused  by  punch- 
ing. He  made  careful  examinations  of  the  surroundings 
immediately  after  the  accident  and  remarked  upon 
the  absence  of  broken  glass  and  other  effects  of  an 
explosion.  He  introduced  a  cast  of  a  section  of  the 
concrete  rim  of  the  supporting  slab,  taken  from  the 
part  of  the  circumference  under  the  fragment  which 
was  propelled  out  180  ft.  from  the  tank,  which  indicated 
by  grooves  made  by  the  rivet  heads  that  Instead  of 
moving  out  in  a  radial  direction  the  first  motion  must 
have  been  at  an  angle  of  about  45  degrees  from  the 
radius. 

J.  R.  Worcester,  consulting  engineer,  testified  that 
in  his  opinion  the  pressure  in  the  molasses  would  have 
overstrained  the  lap  joints  enough  to  have  caused  a 
slight  stretch  which  would  have  transferred  a  share 
of  the  stress  naturally  coming  upon  them  to  the  solid 
metal  of  the  adjacent  rings.  The  effect  of  this  as  he 
figured  it  would  have  been  to  stress  most  of  the  rings 
above  the  elastic  limit,  and  to  make  the  extreme-fiber 
stress  at  the  top  of  ring  1,  under  the  lap  joints,  between 
45,000  and  50,000  lb.  per  sq.in.     This  he  believed  was 


enough  to  account  for  the  failure,  when  taken  in  con- 
nection with  a  punchtd  hole  in  lA-in.  plate.  He  testi- 
fied that  an  e.xplosive,  sufficient  to  cause  the  accident 
placed  where  claimed  on  the  bottom  of  the  tank,  would 
have  blown  through  the  bottom. 

Speed  of  Fracture 

He  introduced  calculations  to  show  that  the  current 
of  molasses  would  have  easily  washed  the  detached 
fragments  to  the  distance  they  reached,  and  he  at- 
tempted to  compute  the  speed  of  fracture  of  the  tank, 
by  the  recoil  of  the  elastic  stretch  of  the  shell.  He 
estimated  the  tear  to  have  extended  at  a  rate  of  over 
600  ft.  per  second.  This  suddenness,  he  believed,  would 
have  accounted  for  Neumann  bands.  He  claimed  that 
the  so-called  "dent"  in  the  bottom  plate  was  caused 
after  the  section  of  the  bottom  plate  had  swung  out 
from  its  original  position  and  was  resting  partly  on 
the  ground  and  partly  on  the  rim  of  concrete.  By 
photographs  taken  immediately  after  the  accident  he 
showed  the  plate  in  this  position  with  the  molasses 
flowing  over  it. 

Prof.  Charles  M.  Spofford,  of  the  Massachusetts 
Institute  of  Technology  and  a  consulting  engineer, 
testified  as  to  secondary  stresses  in  the  tank  and 
expressed  the  opinion  that  the  tank  was  stressed  above 
the  elastic  limit  in  many  places.  He  confirmed  the 
views  of  the  other  experts  as  to  the  deficiency  of 
strength,  and  the  consistency  of  all  results  with  the 
theoi-y  that  simple  overload  caused  the  failure.  He 
attached  no  important  significance  to  the  presence  of 
Neumann  bands.  He  emphasized  the  entire  absence 
of  any  reasonable  factor  of  safety,  such  as  would  be 
required  by  good  engineering  and  by  common  standards 
of  practice  in  the  erection  of  steel  structures.  He 
expressed  the  opinion  that  at  the  time  of  the  failure 
the  tank  was  in  such  a  precarious  condition  that  it  was 
likely  to  give  way  at  any  time  with  or  without  some 
slight  additional  stress. 


Secondary  School  of  Irrigation  Established 

A  SECONDARY  school  of  irrigation  with  a  two-year 
course  and  eighth-grade  entrance  requirement  has 
been  established  by  the  University  of  Nebraska.  The 
course  is  designed  for  men  who  wish  practical  and 
theoretical  training  in  the  measurement  of  water, 
simple  surveying  and  leveling,  minor  construction  and 
maintenance  of  ditches,  methods  of  applying  water, 
grading  of  land  and  the  study  and  use  of  instruments 
employed  in  these  operations.  The  course  includes  some- 
thing of  the  administrative  and  legal  principles  per- 
taining to  irrigation.  The  training  offered  (fualifies 
men  for  the  better  perfoi'mance  of  irrigation  construc- 
tion work,  canal  superintendence,  operation  of  systems, 
ditch  riding  and  similar  occupations.  It  is  the  purpose 
of  the  school  to  increase  the  earning  power  of  young 
men  in  irrigation  work  by  better  fitting  them  to  solve 
many  of  the  problems  of  irrigation  on  their  own  farms, 
by  qualifying  them  for  positions  requiring  trained  em- 
ployees, and  to  familiarize  them  with  the  best  practices 
underlying  irrigation  farming.  The  instruction  and 
training  in  the  several  lines  mentioned  above  are  of 
secondary  grade.  While  the  work  given  at  the  school 
has  to  do  with  the  engineering  aspects  of  irrigation 
rather  than  the  agricultural,  it  is  not  the  purpose  to 
offer  collegiate  courses  in  irrigation  engi'neering. 
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Searles — the  Author  of  the  Handbook 

SOME  months  ago  there  died  in  Elyria,  Ohio,  a  man 
whose  name  has  been  familiar  to  successive  genera- 
tions of  college  students  and  field  engineers  for  forty 
years  but  who,  in  the  person,  was  known  to  but  few  of 
the  profession.  William  Henry  Searles,  as  the  author 
of  the  small  black  book  all  engineers  know,  has  been 
a  somewhat  mythical  personage.  In  fact  he  was  an 
active  railway  locating  and  constructing  engineer  for 
many  years  but  had  long  since  retired  from  the  active 
scene.  In  1880  the  first  edition  of  his  "Field  Engi- 
neering" appeared  and  Mr.  Seai'les,  then  a  man  of  43, 
took  up  his  residence  in  Elyria  and  devoted  himself  to 
his  books  and  to  a  desultory  consulting  practice. 
There  he  lived  for  41  years. 

Mr.  Searles  was  born  at  Cincinnati  in  June,  1837, 
and  was  a  student  in  Wesleyan  University 
in  1856-7.  He  graduated  in  civil  engi- 
neering from  Rensselaer  Polytechnic  Insti- 
tute in  1860,  where  he  sei-ved  as  professor 
of  geodesy  and  topography  from  1862-64, 
after  tvvo  years  as  assistant  engineer  on 
the  Marietta  and  Cincinnati  R.R.  and 
engineer  upon  defenses  of  Cincinnati  on 
the  staff  of  General  Mitchell.  From  1864 
to  1865  he  was  engaged  in  railroad  con- 
struction and  location  in  Ohio,  Michigan, 
Pennsylvania,  Indiana  and  New  York. 
In  1865  he  served  as  chief  engineer  of 
the  Mineral  Range  R.R.,  Michigan,  and 
subsequently  as  assistant  engineer  Alle- 
gheny Bridge,  Pittsburgh,  Fort  Wayne  & 
Cincinnati  Ry.  and  as  principal  assistant 
engineer,  Allegheny  Valley  R.R.  The  records  show  that 
during  1868  and  1869  he  was  a  "manufacturer  of  petro- 
leum oils,  Cleveland,  Ohio."  In  1870  he  became  chief 
engineer  of  the  Indiana  North  &  South  Ry.  with  head- 
quarters at  Indianapolis  and  in  1872  was  appointed 
chief  engineer  of  the  New  York,  W.  S.  &  C.  R.R.  After- 
ward he  was  engaged  in  New  York  State  canal  work  as 
consulting  engineer.  After  the  publication  of  his  book 
"Field  Engineering"  in  1880,  he  devoted  himself  entirely 
to  private  practice,  though  following  his  first  work  he 
wrote  the  "Railroad  Spiral."  "Field  Engineering"  in 
later  years  was  revised  by  Mr.  Searles  and  Howard  C. 
Ives,  professor  of  railroad  engineering,  Worcester  Poly- 
technic Institute.  Prof.  Ives  writes  of  Mr.  Searles  as 
follows : 

It  was  not  my  good  fortune  to  have  met  Professor  Searles 
personally.  All  the  work  on  the  VJIH  and  1919  revisions  of 
"Field  Engineering"  was  done  through  correspondence.  Mr. 
Searles,  although  advanced  in  years,  took  an  active  part  in 
both  revisions. 

Mr.  Searles  was  most  accurate  and  painstaking  to  the 
minutest  detail.  The  originality,  completeness  and  accuracy 
of  the  work  enabled  "Field  Engineering"  to  hold  its  place 
for  35  years  without  a  revision.  Each  printing  in  the  olden 
flays  was  called  an  edition,  but  no  changes  were  made 
(hrough  a  total  issue  of  50,000  copies. 

A  born  teacher,  every  letter  to  me  contained  helpful 
suggestions.  He  counted  on  one  grasping  his  points  without 
undue  discussion.  I  keenly  feel  the  loss  of  his  wide  experi- 
ence and  realize  the  obligation  in  endeavoring  to  keep  up 
his  masterpiece. 

The  following  excerpt  from  a  letter  gives  some  light  on 
the  inception  of  "Field  Engineering"  and  its  revision. 
"When  'Field  Engineering'  was  first  written  I  had  informed 
myself  as  fully  as  possible  on  the  theory  and  practice  then 


prevailing,  but  I  catered  to  no  one  and  gave  only  what 
accorded  with  my  own  experience  and  hest  judgment.  One 
chief  function  of  the  book  is  to  educate  the  rising  generation 
in  the  best  way,  and  they  will  create  a  demand  for  the  book, 
not  only  today,  but  in  years  to  come." 

Mr.  Searles  held  his  mental  vigor  to  the  end  as  evidenced 
by  the  following:  "Perfection  is  a  very  coy  maiden  and  it 
takes  much  patience  and  devotion  to  win  her."  This  was 
taken  from  a  letter  written  me  six  weeks  before  his  death, 
and  followed  my  report  to  him  stating  I  had  finished  proof 
reading  230  pages  of  the  original  tables. 


Water-Supply  Cross-Connection  Rules  of 
Ontario  Board  of  Health 


W1LLI.\M  HENRY  SEARLKS 


ROSS -CONNECTIONS  between  municipal  and 
auxiliary  water  supplies,  with  the  exceptions  noted 
below,  are  prohibited  by  an  order  in  council  recently 
issued  by  the  provincial  government  of 
Ontario  and  published  in  the  Ontario 
Gazette  (Ontario,  Can.).  This  order 
makes  effective  rules  and  regulations 
adopted  by  the  Ontario  Board  of  Health 
and  approved  by  the  Minister  of  Labor. 

The  order  provides  that  private  pipe 
systems  for  domestic  and  manufacturing 
service  must  be  entirely  independent  of 
private  pipe  systems  for  fire  protection, 
but  that  this  shall  not  prevent  service 
connections  between  "municipal  mains  and 
check  valves,"  as  covered  in  Section  4  of 
the  regulations,  as  follows: 

4.  A  connection  may  be  maintained  be- 
tween a  fire  protection  system,  and  a  munic- 
ipal water  supply,  and  every  such  connection 
shall  be  protected  with  dual  check  valves  of  approved  type, 
with  the  proviso  that  this  section  applies  only  to: 

(a)  Where  overhead  tanks  are  used  as  an  auxiliary 
source  for  the  supply  of  water  for  a  sprinkler  risk  fire 
protection  system. 

(b)  Where  storage  tanks  are  used  solely  for  the  supply 
of  water  for  fire  protection  purposes,  provided  that  on  the 
discharge  side*  of  any  pump  used  in  connection  with  such 
storage  tank,  and  for  fire  protection  there  is  placed  a  gate 
valve,  which  shall,  except  in  the  case  of  a  fire,  be  closed 
and  sealed  with  light  wire,  and  between  the  said  pump  and 
sealed  valve  a  connection  with  a  gate  valve  arranged  to 
discharge  to  waste  for  testing  purposes. 

Where  double  check  valves  are  required  they  must 
be  installed  within  six  months  of  the  date  of  the  pub- 
lication of  the  order  in  council.  Such  valves  must  be 
similar  to  the  Factory  Mutual;  must  be  approved  by 
the  Ontario  Board  of  Health ;  must  be  arranged  for 
testing  as  to  water  tightness,  and  must  be  subject  to 
inspection  and  properly  maintained. 

A  connection  may  be  maintained  between  a  private 
and  municipal  system,  where  the  Ontario  Board  of 
Health  "upon  examination  certifies"  that  the  private 
"source  of  supply  is  of  satisfactory  quality,  or  satis- 
factorily protected  for  domestic  consumption." 

The  order  prohibits  the  connection  of  any  .system 
which  circulates  water  for  cooling  or  other  industrial 
purposes  with  any  fire  protection  storage  tank.  An- 
other prohibition  is  any  connection,  except  for  fire  pro- 
lection,  "between  any  auxiliary  railway  or  factory  sup- 
ply, or  any  storage  tank,  and  a  municipal  system;  but 
the  supply  of  water  for  the  private  purposes  just  indi- 
cated may  be  obtained  through  an  open  discharge  to  a 
tank  "located  above  the  highest  water  level." 
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Letters  to  the  Editor 


//  you  have  ideas  that  would  interest  engineers 
and  contractors  we  shall  be  glad  to  give  them 
space  here.  We  urge,  however^  that  you  be  brief 
so  that  a  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


American  and  European  Bridge  Practice 

Sir — I  have  read  with  great  interest  P.  H.  Chen's  article 
on  "Railway  Bi-idge  Construction  and  Service  by  Ameri- 
can and  European  Standards"  in  your  issue  of  July  14,  p.  58. 

It  cannot  be  said  that  bridges  are  designed  for  a  particu- 
lar type  of  locomotive,  American  or  European.  It  is  the 
load  effect  that  governs.  American  locomotives  have  under- 
gone many  changes  in  the  various  types,  Atlantic,  Pacific, 
Mikado,  Consolidated,  Santa  Fe  and  others,  with  a  con- 
stantly growing  increase  in  weight.  We  have  been  using 
a  standard  loading,  the  Cooper  series,  which  is  not  a  coun- 
terpart of  actual  locomotives  but  which  has  given  practi- 
cally equivalent  results.  It  may  be  said  without  fear  of 
contradiction  that  a  railroad  bridge  designed  for  Cooper's 
E50  loading,  with  impact  provisions,  unit  stresses,  details 
of  design,  material,  workmanship,  etc.,  as  called  for  in  the 
last  American  Railway  Engineering  Association  specifica- 
tions, will  be  safe  for  any  locomotive  or  train  load  that 
can  be  i-un  over  it  for  many  years  to  come. 

Committee  XV,  Iron  and  Steel  Structures,  A.  R.  E.  A., 
has  given  much  attention  to  the  matter  of  railroad  bridges, 
and  the  present  issue  of  the  specifications  i"epresents  the 
best  American  practice  and  is  applicable  universally  to  the 
entire  world. 

There  is  very  little  difference  in  the  quality  of  open- 
hearth  steel  used  in  America  and  in  foreign  countries.  In 
America  it  is  generally  made  by  the  basic  process,  while 
much  of  the  foreign  steel  is  made  by  the  acid  process.  They 
both  have  an  elastic  limit  of  about  33,000  lb.,  with  an  ulti- 
mate of  from  55,000  to  65,000  lb.,  and  will  bend  flat  on  a 
radius  equal  to  the  thickness  of  the  piece  tested.  In 
America  we  have  attempted  to  get  away  from  slight  varia- 
tions in  specifications  and  get  a  standard  steel,  which  has 
tended  to  bring  about  a  uniform  grade  of  consistent  char- 
acteristics. 

Mr.  Chen  is  not  correct  in  his  statement  that  pony-truss 
spans  are  considered  unreliable  in  American  railroad  prac- 
tice. It  is  true  that  on  nearly  all  heavy-traffic  lines  the 
early  pony  trusses  have  been  taken  out.  These  old  trusses 
had  single-web  chords,  poor  floor-beam  connections,  and 
weak  top-chord  bracing.  The  modern  pony  truss,  double- 
webbed,  properly  braced,  is  a  good  structure  and  is  freely 
used  where  it  will  show  the  proper  economy.  It  has  to 
combat,  in  shorter  lengths,  the  plate  girder  with  its  lesser 
shop  cost,  and  in  the  longer  lengths  the  through  span  with 
its  reduced  chord  sections.  In  my  own  practice  I  have 
found  several  places  where  the  pony  truss  span  was  the 
most  practicably  economical,  and  have  used  it  in  such  cases. 

The  two  examples  of  150-ft.  through  spans  given  for 
comparison  by  Mr.  Chen  tell  their  own  story.  In  the 
European  span  there  is  a  distance  of  21  ft.  4  in.  out  to  out 
of  chords,  while  the  American  span  has  a  depth  of  31  ft. 
5  in.  center  to  center  of  chords.  With  a  standard  clear- 
ance diagram  of  22  ft.  6  in.  vertical  height  above  base  of 
rail,  which  is  followed  in  America  for  considerations  of 
safety,  the  reason  of  the  greater  depth  of  the  American 
span  is  self-evident. 

Mr.  Chen  further  says  that  the  European  span  seems 
weak  and  lacking  in  rigidity.  It  certainly  docs.  We  cannot 
tell  from  a  line  diagram  if  the  American  span  is  too  heavily 
braced.  The  matter  of  bracing  needed  to  resist  figured 
stress,  and  "adventitious"  bracing,  is  one  that  calls  on  all 
the  skill  and  previous  experience  of  the  designer.  Some- 
times the  introduction  of  proper  bracing  is  all  that  is  nec- 
essary to  allow  increased  loading  to  run  over  a  span  at  fair 
speed.  I  have  had  several  cases  where  such  additional  brac- 
ing constituted  the  only  reinforcement  used,  after  which 
the  bridges  gave  good  service  for  many  years.     Too  little 


bracing  may  render  a  span  absolutely  unsafe.  On  the 
other  hand,  an  excess,  or  bracing  improperly  applied,  will 
be  wasteful  extravagance  and  may  introduce  some  bad 
secondai'y  stresses.  Our  ideas  on  bracing  have  been  de- 
veloped and  modified  by  the  observation  of  spans  under 
traffic,  and  I  believe  that  the  general  practice  of  American 
designers  is  now  along  proper   lines. 

Mr.  Chen  makes  the  broad  general  statement  that  Ameri- 
can locomotives  cause  greater  impact  and  vibration  on 
bridges  than  European  locomotives  of  the  same  approxi- 
mate weight.  The  American  locomotives,  No.  411  and  272, 
shown  on  Mr.  Chen's  diagram,  have  weights  which  should 
cause  greater  effect  on  the  bridges  than  the  German  loco- 
motive. No.  153.  A  computation  for  static  deflections  would 
show  higher  results.  It  would  also  appear  that  the  Ameri- 
can locomotive  should  have  greater  tractive  power.  The 
figures  for  vertical  deflection  given  in  the  table  appear  con- 
sistent. The  figures  given  for  lateral  vibration,  as  corrected 
in  a  later  issue,  show  1.5  mm.  for  the  German  locomotive 
and  4.8  mm.  and  7.0  mm.  for  the  American  locomotives. 
If  these  figures,  admittedly  roughly  taken,  are  even  ap- 
proximately correct,  it  would  seem  to  indicate  that  the 
American  locomotives  had  been  in  much  harder  service 
than  the  German  locomotive,  and  that  they  were  long  over- 
due at  the  shops  for  overhauling  and  tightening. 

A  severe  indictment  of  the  American  locomotive  is  made 
in  the  statement  that  on  the  Pekin-Hankow  line  two  severe 
bridge  accidents  resulted  from  the  use  of  American  loco- 
motives that  were  actually  lighter  than  the  French  loco- 
motives in  regular  service  on  the  line. 

I  have  personally  examined  bridges  for  many  years,  ex- 
tending over  15,000  mi.  of  track,  to  determine  the  neces- 
sity of  repairs  and  renewals,  not  only  with  regard  to  the 
motive  power  regularly  run  over  them,  but  also  for  the 
imposition  of  heavier  power.  I  have  many  times  found 
weak  details  in  old  spans,  in  hangers,  truss  details  and  in 
floorbeams  and  stringer  connections  that  showed  over- 
strain for  many  years  and  called  for  close  watching  and 
early  reinforcement.  The  security  of  bridges  in  the  United 
States  is  safeguarded  by  careful  and  critical  periodic  in- 
spection. If  this  is  not  done,  defects  may  develop  and  may 
come  to  a  crisis  under  the  passage  of  a  locomotive,  caus- 
ing an  accident.  Very  often  the  accident  should  be  charged 
up  to  the  motive  power  to  which  the  bridge  had  been  sub- 
jected for  a  considerable  period  of  time  previous  to  the 
accident.  On  the  other  hand,  particular  locomotives  occa- 
sionally develop  particular  defects  due  to  being  out  of 
balance,  flat  wheels  or  other  causes.  In  one  case,  a  great 
many  broken  bridge  stringers  were  reported  on  a  line  and 
were  traced  back  to  a  particular  locomotive.  At  one  time 
on  the  Pennsylvania  R.R.  the  breakage  of  about  one  hun- 
dred rails  in  the  track  was  traced  back  to  one  particular 
locomotive  on  one  trip.  In  both  of  these  instances  the  loco- 
motive that  caused  the  damage  was  of  the  same  type  as 
had  been  in  regular  service  on  the  lines. 

Bridges  on  railroads  are  designed  to  carry  the  traffic 
safely.  There  has  been  a  great  change  in  the  character 
and  weight  of  locomotives  and  cars  used.  With  the  greater 
development  of  railroad  operations  in  America,  greater 
study  has  been  given  to  the  question  of  specification  and 
design,  and  great  progress  has  been  made.  American 
practice  has  changed  rapidly  due  to  change  in  conditions, 
and  the  change  is  as  great  as  any  possible  difference  be- 
tween European  and  American  practice. 

The  building  of  a  heavier  structure  does  not  in  itself 
demonstrate  a  waste  of  money.  It  may,  on  the  other  hand, 
be  economy  on  account  of  the  many  conditions  of  operation, 
maintenance,  repair  and  future  service  and  availability  to 
be  taken  into  consideration.  It  must  also  be  borne  in  mind 
that  in  bridge  building,  as  in  other  major  activities,  differ- 
ent ideas  develop.  Every  country,  every  section,  every  rail- 
road and  every  engineer  has  some  special  practice  due  to 
certain  ideas  and  ideals. 

Computations  for  design  cover  only  one  particular  phase 
of  the  matter  of  bridge  work.  Well  rounded,  long  con- 
tinued previous  experience  on  important  work  is  an  abso- 
lutely essential  prerequisite  to  accomplish  the  best  result. 
Every   individual   problem   has   something   special    about   it 
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and  demands  special  treatment.  Every  great  engmeer  has 
developed  a  sixth  sense  in  his  branch  of  the  profession, 
and  can  diagnose  the  particular  problem  presented,  and 
determine  on  the  proper  treatment. 

China's  practice  and  its  problems  in  bridge  engineering 
can  only  oe  settled  after  an  intensive  study  of  all  ante- 
cedent basic  conditions  to  be  satisfied,  and  the  exercise  of 
the  mature  deliberative  judgment  and  decision  of  properly 
trained  levelheaded  engineers  who  have  had  long  previous 
experience  on  important  work.  !•  F.  STERN. 

Chicago,  Aug.   13. 


Sir— I  have  looked  over  P.  H.  Chen's  article  in  your  issue 
of  July  14,  p.  58.  The  information  given  is  entirely  insuf- 
ficient" to  serve  as  basis  for  any  reasonable  discussion.  There 
is  one  feature,  however,  that  stands  out  even  in  the  skele- 
ton diagram  shown  by  the  author.  In  this  country  we  are 
obliged  to  build  all  of  our  through  bridges  with  an  over- 
head clearance  of  at  least  22  ft.,  as  our  trainmen  walk  over 
the  tops  of  the  cars.  In  Europe  I  believe  this  is  not  the 
case,  and  if  their  bridges  have  16  to  18  ft.  clear  headroom 
that  is  considered  sufficient.  A.  F.  Robinson. 

Bridge  Engineer,  A.  T.  &  S.  F.  Ry.  System. 

Chicago,  Aug.  9. 


Protection  of  River  Banks  with  Spur  Dikes 

Sir — I  wish  to  add  to  the  discussion  which  has  gone  on 
in  your  columns  for  the  past  two  months  in  regard  to 
the  protection  of  river  banks  with  spur  dikes,  by  giving  my 
experience  in  this  matter. 

After  testing  various  forms  of  spur  dikes  and  other  bank 
protection  on  the  torrential  streams  in  this  state,  I  finally 
arrived  at  the  conclusion  that  the  best  results  were  obtained 
by  interposing  obstructions  which  did  not  stop  or  divert 
the  flow  entirely,  but  which  retarded  the  velocity  sufl^iciently 
to  overcome  the  scouring  action,  or  to  cause  deposits  of 
the  suspended  material,  as  the  case  might  be.  I  produced 
this  result  in  various  ways,  according  to  conditions  obtain- 
ing on  the  streams  with  which  I  dealt. 

I  had  a  condition  similar  to  that  mentioned  by  Wm.  G. 
Atwood  in  his  letter,  Engineering  Neu's-Record,  July  14, 
1921,  p.  78,  where  the  river  was  continually  enroaching  by 
imdercutting  the  left  bank,  and  the  sand  bar  on  the  right 
was  continually  extending  farther  into  the  river.     By  run- 
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ning  a  wire  fence  with  the  wire  spaced  fi  in.  apart  across 
this  bend,  as  shown  in  Fig.  1,  and  excavating  a  narrow 
channel  across  the  bar.  the  space  between  the  fence  and 
the  bank  was  filled  to  the  height  of  the  top  of  the  fence 
during  one  season's  flood,  and  the  new  channel  widened 
to  carry  the  total  flow.  It  should  be  stated  that  the  sand 
carried  was  very  fine  and  that  the  river  bed,  during  low 
water  periods,  was  composed  of  quicksand. 

I  have  had  considerable  success  in  stopping  the  scouring 
en  the  steep  banks  or  levees  of  flood  channels  by  building 


spurs  at  the  critical  points,  consisting  either  of  board 
fences  of  one  by  four  rails,  nailed  to  posts  at  about  twelve 
(12)  inch  spacing,  or  by  wire  mesh,  commonly  known  as 
hog  wire,  nailed  to  the  posts.  I  have  caused  the  slopes 
of  banks  to  be  more  gradual,  forming  good  beaches,  which 
are  the  best  bank  protection,  by  means  of  placing  this 
hog  wire  in  the  manner  shown  in  Fig.  2. 

I  wish  to  add  that  on  a  recent  trip  over  the  reclamation 
works  on  the  Sacramento  River,  I  noted  that  many  banks 
were  efficiently  protected  by  means  of  mattresses  consisting 
of  one  by  four  boards  laid  as  an  open  grill  and  weighted 
with  concrete  blocks.  The  proportion  of  openings  was 
much  greater  than  the  area  of  the  lumber,  which  merely 
had  a  retarding  effect.  This  form  of  bank  protection  has 
the  advantage  of  being  capable  of  being  launched  for  emer- 
gency protection  during  the  flood. 

W.  C.  Hammatt, 
San  Francisco,  July  22.  Consulting  Engineer. 


Liberal  Studies  for  the  Man  from  the  Ranks 

Sir — Professor  Burr  and  his  commentators  in  the  pages  of 
the  Engineering  News-Record  have,  to  my  mind,  touched 
only  upon  one  phase  of  the  problem. 

It  is  perhaps  natural  that  professional  men  who  are  them- 
selves college  or  engineering  school  graduates  should  think 
of  the  problem  only  in  terms  of  the  man  who  has  spent 
from  four  to  six  years  at  college,  engineer  or  otherwise. 
There  is  another  factor  in  the  problem,  the  man  who  has 
not  been  able  to  go  to  college,  but  who,  through  love  of 
engineering  work  or  through  other  considerations,  enters  the 
profession  at  the  foot  and  works  his  way  up,  obtaining 
such  technical  education  as  he  may,  through  the  medium  of 
correspondence  schools,  evening  technical  schools,  or  text- 
books. 

For  such  men,  although  a  college  man  myself,  I  have  a 
very  great  sympathy,  and,  in  many  cases,  a  hearty 
admiration. 

What  may  be  the  proportion  of  men  of  this  type  to  the 
"regular"  engineer  I  do  not  pretend  to  know,  but  I  do  know 
that  in  a  local  section  of  one  of  the  national  engineering 
societies,  a  very  large  proportion  is  not  college  taught. 
These  men,  in  many  cases,  call  themselves  engineers,  and, 
in  many  cases,  Mr.  Gustavus  to  the  contrary  notwithstand- 
ing, have  no  reason  to  be  ashamed  of  their  work,  or  their 
"blunders."  It  is  significant  that  of  the  letters  printed  upon 
the  subject,  only  Mr.  Gustavus  mentions  the  practical  man, 
and  he  only  disparagingly,  although  the  public  which  come 
into  contact  with  these  men  regard  them  as  just  as  much 
engineers  as  their  college-taught  brethren.  Is  it  not  time 
that  something  in  the  way  of  a  broader  education,  liberal 
as  well  as  technical,  were  done  for  these  men? 

In  every  city  of  any  importance  there  is  at  least  one  eve- 
ning school  giving  instruction  in  technical  subjects.  Most 
of  the  courses,  however,  are  arranged  so  that  it  is  optional 
with  the  student  to  take  some  of  the  subjects,  and  while  the 
faculty  advises  the  student  to  correlate  his  studies  there  is 
no  real  compulsion  upon  him  to  do  so. 

There  is  need  for  an  engineering  course  to  cover  four  or 
live  years  of  work  of  from  six  to  ten  hours  a  week,  and 
comprising  every  subject  that  is  treated  of  in  the  daytime. 
This  may  or  may  not  have  as  prerequisite  a  high  school 
education,  and  should  not  interfere  with  present  courses  in 
elementary  subjects  or  shop  work  intended  for  mechanics 
in  various  trades. 

One  could  elaborate  on  this  subject  indefinitely,  but  I  do 
not  wish  to  take  up  more  of  your  space  or  time. 

The  editor  of  Engineering  News-Record  once  wrote  that 
"Journeyman  engineering  is  the  skeleton  of  the  profession." 
The  men  of  whom  T  write  are  journeymen  engineers,  they 
are  accepted  by  the  public  as  engineers,  and  no  project  for 
uplifting  the  status  of  the  engineer,  through  education,  that 
does  not  take  these  men  into  consideration,  can  succeed. 

They  must  be  given  greater  educational  facilities,  not 
merely  technical,  as  at  present,  but  with  as  many  of  the 
liberal  subjects  as  may  be  necessary.  James  Tate, 

Chicago,  111.,  Aug.  20,  1921.  Mechanical  Engineer. 
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Temporary  Trusses  Support  Columns 

By  Edward  U.  Smith 

Division  Engineer,  tlie  Austin  Co..  Pliiladelphia.  Pa. 

BY  CONSTRUCTING  across-pit  trusses  to  support, 
columns  over  an  excavation  for  a  concrete  tank, 
time  was  saved,  which  was  highly  important,  and 
water-tight  construction  was  assured  in  building  a 
recent  sintering  plant  for  the  National  Analine  & 
Chemical  Co.,  at  Marcus  Hook,  Pa.  The  alternative 
method  of  shoring  up  the  columns  and  deepening  the 
footings  before  excavating  the  tank  emplacement  would 
have  cost  less,  but  the  construction  would  have  taken 
longer  than  the  permitted  45  working  days,  and  the 
waterproofing  of  the  pit  could  not  have  been  guaranteed. 
One  side  and  one  end  of  the  tank  were  directly  under 
five  steel  columns  of  the  sintering  plant,  as  indicated 
by  the  view.  The  original  concrete  footings  were  about 
1  ft.  6  in.  deep.  It  was  therefore  necessary  to  remove 
the  footings  from  under  the  columns  before  any  concrete 
could  be  poured.  Two  of  the  columns,  forming  a  part 
of  the  tower,  were  about  90  ft.  high  and  were  designed 
';o  support  a  total  load  of  200,000  lb.  each.  The  other 
three  columns  were  a  part  of  the  sintering  plant  proper, 
vere  about  50  ft.  high  and  were  designed  to  support  a 
otal  load  of  90,000  lb.  each.  The  sintering  plant  was 
lot  entirely  completed.  An  analysis  of  the  weight  of 
he  structure,  as  it  stood,  showed  that  the  load  on  the 
;olumns  was  about  25  per  cent  of  the  capacity  and 
he  loadings  of  200,000  lb.  and  90,000  lb.  were  conse- 
luently  reduced  75  per  cent. 
The  trusses  were  designed  for  a  fiber  stress  of 
8,000  lb.  per  square  inch  and  l/r  was  taken  at  180. 


LIGHT  STEEL  TRUSSES   CARRY   COLUMNS   OVER 
EXCAVATION 

he  total  length  of  the  bottom  chord  was  42  ft.  10  in.; 
le  end  was  connected  to  one  of  the  sintering  building 
'lumns  14  ft.  away  from  the  column  supported,  while 
e  other  end  rested  on  cribbing  placed  about  10  ft. 
vay  from  the  side  of  the  caisson.  As  settlement  of 
e  earth  was  expected  under  the  cribbing,  this  end 
13  placed  li  in.  above  its  required  elevation.  The 
is8on  was  87  ft.  long,  24  ft.  6  in.  wide  and  20  ft. 
:ep.  The  sheeting  ,"/j!<;  driven  by  hand.  The  excavation 
13  handled  by  a  stiff-leg  derrick  and  a  one-yard 
icket,  and  the  pit  was  kept  dry  by  a  steam  pump.  The 
nt.raftnr.!  were  tVip  Austin  Co.,  Cleveland,  Ohio. 


Pivot  Piledriver  Has  Special  Features 

By  B.  E.  Torpen 

Aberdeen,  Wa.'shington 

A  PIVOT  piledriver  with  a  mechanical  yoke  and  sev- 
eral other  features  was  used  by  the  man  who 
devised  the  equipment,  J.  S.  Creech,  in  driving  bulk- 
head piling  in  the  development  of  the  port  of  Grays 
Harbor,  Wash.  Included  in  the  devices  with  which  the 
piledriver  are  fitted  besides  the  mechanical  yoke,  are, 
a  special  sled  on  which  the  driver  rests,  a  device  for  re- 
moving temporary  capping  as  the  driver  moves  forward, 
and  a  cut-off  scaffold  attached  to  the  driver  platform. 
The  m.echanical  yoke   is  a  simple   device  adjustable 


large  hook 

fr/ps  caps   ' 

aufomcrfic<:f//y 


Side    Elevotioo 
PLAN  .\ND  ELEVATION  OF  PIVOT  PILEDRIVER 

under  px-essure  without  stopping  the  hammer.  It  is 
operated  by  levers  placed  directly  behind  the  leads. 

The  piledriver  is  mounted  on  a  special  sled  to  which 
it  is  fastened  by  a  3-in.  x  30-in.  bolt  placed  so  that  the 
driver  can  pivot.  The  sled  is  the  same  width  as  the  bent 
and  cleats  on  caps  guide  the  runners  in  a  true  line. 

A  6  in.  X  8  in.  x  28-ft.  "ginny  stick,"  on  the  bottom 
of  which  at  8-ft.  inten-als  are  cleats  and  sheet-iron 
guides,  lies  on  the  4  in.  x  12  in.  x  18-ft.  caps.  It  is  pulled 
ahead  after  each  move  with  the  haul-back  line.  The 
head-haul  is  attached  to  this  ginny  stick,  passes  back 
to  the  spool  and  pulls  the  driver  ahead  on  greased  caps. 

The  caps  are  prevented  from  pulling  off  the  piling  by 
iron  shoes  or  dogs  that  sink  into  the  pile  heads.  As  the 
driver  moves  ahead  a  large  hook  hanging  from  the 
rear  pulls  the  cap  from  the  piling  behind  the  runner. 
The  cap  is  then  pulled  forward  and  placed  with  the 
pile  line.  There  is  a  scaffold  on  each  side  of  the  driver 
platform  from  which  the  piles  are  cut  off  before  capping. 

On  this  job  the  average  da.y's  work  has  been  forty 
piles  of  a  length  of  40  ft.,  with  a  penetration  of  about 
30  ft.  through  tidal  flat  mud.  The  best  day's  run  was 
sixty-five  piles.  The  cost  to  drive  this  number  was  2 
cents  per  foot,  with  common  labor  being  paid  $6  per  day. 
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New  York,  September  1,  1921 


Senate  Resolution  Calls  for  Probe 
of  Federal  Road  Expenditures 

After  long  delay.  Senator  King  of 
Utah  has  introduced  his  much-heralded 
resolution  providing  for  an  investiga- 
tion of  the  expenditure  of  federal 
money  in  connection  with  highway  con- 
struction. Senator  King  takes  the 
position  that  since  Congress  has  ap- 
propriated large  sums  of  money  for 
federal  aid  and  has  distributed  to  the 
states  federal  property  valued  at  more 
than  $100,000,000,  an  official  commis- 
sion should  investigate  the  report  that 
the  money  and  the  property  "have  been 
used  and  expended  in  an  extravagant 
and  wasteful  manner  and  that  the  road 
construction  actually  accomplished  has 
not  been  commensurate  with  the  labor 
and  moneys  expended  and  has  other- 
wise been  faulty,  insecure,  superficial 
and  lacking  in  permanence." 

The  commission  prescribed  in  the 
King  resolution  is  to  consist  of  three 
specially  qualified  engineers  to  be 
designated  by  the  President.  Two  of 
the  engineers  are  to  be  chosen  from 
the  Corps  of  Engineers,  U.  S.  Army, 
and  one  from  civilian  engineers.  The 
resolution  carries  an  appropriation  of 
$50,000  to  be  used  by  the  commission 
in  its  investigation. 


First  Skagit  Plant  Unit 
Completed 

The  initial  unit  in  the  Skagit  hydro- 
electric development  for  the  city  of 
Seattle,  Wash.,  the  3,000-hp.  plant  at 
Newhalen  Creek,  on  the  Skagit  River, 
has  been  completed  and  put  in  opera- 
tion. This  unit  is  primarily  to  give 
power  for  construction  purposes  on  the 
rest  of  the  project. 


I.  C.  C.  Approves  Idano  Central 
90-Mile  Cut-Ofif 

A  certificate  of  public  convenience 
authorizing  the  Idaho  Central  R.R.  to 
construct  a  line  of  railroad  90  miles  in 
length  has  been  issued  by  the  Inter- 
state Commerce  Commission.  The  line 
will  connect  Rogerson,  Idaho,  the 
southern  terminus  of  a  branch  of  the 
Oregon  Short  Line  extending  from 
Minidoka,  Idaho,  and  Wells,  Nev.,  the 
junction  point  of  the  Central  Pacific 
line  of  the  Southern  Pacific  Company 
and  the  Western  Pacific  R.R.  The  exact 
location  of  the  proposed  line  is  unde- 
termined and  no  preliminary  survey  has 
been  completed.  It  is  stated  that  the 
new  line  will  Shorten  the  distance  be- 
tween Twin  Falls,  Idaho,  and  San  Fran- 
cisco by  311  miles  as  in  comparison 
with  the  present  route  over  the  Oregon 
Short  Line  and  the  Southern  Pacific. 


Drainage  Survey  for  Indiana 

A  survey  of  the  streams  and  drain- 
age districts  of  Indiana  is  to  be  made 
by  the  new  engineering  division  of  the 
State  Conservation  Department,  the 
maps  and  records  being  assembled  for 
use  in  advisory  work  on  future  drain- 
age projects.  This  engineering  division 
was  created  recently  by  the  legislature, 
and  the  drainage  survey  will  be  made 
under  the  direction  of  M.  J.  Stinchfield. 
Jr.,  asristant  state  engineer. 
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City  Planning  Studies  to  Be  Made 
for  Cincinnati 

The  City  Planning  Commission  of 
Cincinnati,  Ohio,  has  engaged  the  Tech- 
nical Advisory  Corporation,  consulting 
engineers.  New  York  City,  to  make 
studies  preliminary  to  the  carrying  out 
of  a  proposed  unusually  complete  city 
plan.  A  comprehensive  outline  of  the 
proposed  studies  has  been  agreed  upon. 
The  main  topics  are  public  and  private 
services,  circulation,  waterways,  civic 
improvements,  recreation,  municipal 
control  and  direction  of  private  prop- 
erty, finance  and  administration.  An 
"order  of  urgency"  for  the  various  sub- 
jects studied  is  proposed,  and  it  is  hoped 
that  something  can  be  worked  out  for 
the  co-ordination  of  the  Cincinnati  city 
planning  work  with  planning  for  the 
entire  Cincinnati  metropolitan  area.  W. 
D.  Ennis  is  vice-president  of  the  Tech- 
nical Advisory  Corporation,  and  E.  P. 
Goodrich  and  George  B.  Ford  are  in- 
cluded in  the  staff  of  city  planning  ex- 
perts. 

Fire  in  Hoboken  Shipping  Piers 

On  Aug.  24  a  fire  practically  de- 
stroyed two  of  the  piers  in  the  group 
at  Hoboken,  N.  J.,  used  by  the  Army 
since  early  in  the  war  as  an  overseas 
transport  base,  slightly  damaged  the 
steamship  "Leviathan"  which  has  been 
moored  at  one  of  the  piers  for  some 
years  and  damaged  a  number  of  build- 
ings on  the  marginal  street.  Early 
reports  much  exaggerated  the  amount 
of  damage  done,  but  the  full  details 
must  await  the  report  of  the  army 
board  of  review,  which  is  withholding 
all  the  evidence  in  the  case. 

Piers  5  and  6,  which  were  destroyed, 
are  the  most  southerly  of  the  group 
which,  before  the  war,  was  controlled 
by  the  German  shipping  companies. 
These  two  were  the  property  of  the 
Hamburg-American  Line  and  were  the 
only  ones  of  the  group  not  replaced 
after  the  fire  of  1900  which  destroyed 
all  the  remaining  piers.  They  were 
about  40  years  old,  of  timber  construc- 
tion and  not  well  protected  against  the 
fire,  which  originated  in  one  of  them 
and  threatened  at  one  time  to  wipe  out 
the  whole  reservation  as  well  as  a  part 
of  the  citv. 


Federation  Makes  Plans  for 
Engineering  Assembly 

Three- Day  Session  Probable — Executive 
Board  to  Choose  Hoover's   Suc- 
cessor as  President 

At  the  meeting  of  the  executive  board 
of  the  American  Engineering  Council, 
to  be  held  at  the  Cosmos  Club,  Wash- 
ington, D.  C,  Sept.  30,  the  most  im- 
portant business  will  be  the  election  of 
a  president  to  succeed  Herbert  Hoover, 
who  resigned  after  he  became  Secre- 
tary of  Commerce.  Nominations  to  fill 
this  vacancy  were  ordered  at  the  last 
meeting  of  the  executive  board  so  that 
they  could  be  reported  at  the  Septem- 
ber meeting.  Some  of  the  other  items 
which  have  been  before  the  executive 
board  will  come  up  for  further  consid- 
eration. Special  attention  will  be  given 
the  plans  for  the  engineering  assembly, 
extension  of  employment  service,  and 
the  licensing  and  registration  of  engi- 
neers. 

The  engineering  assembly  committee 
has  been  appointed,  with  A.  P.  Davis 
as  chairman;  other  members  are  Philip 
N.  Moore,  L.  P.  Alford,  John  C.  Hoyt 
and  F.  A.  Vaughn.  This  committee  will 
work  out  detailed  plans  for  an  assembly 
to  be  held  in  conjunction  with  the  an- 
nual meeting  of  the  American  Engineer- 
ing Council,  the  assembly  having  been 
authorized  by  the  special  vote  of  the 
executive  board  at  the  Philadelphia 
meeting.  Present  plans  are  to  make 
this  assembly  a  three-day  session,  start- 
ing between  the  middle  and  latter  part 
of  January.  In  general,  one  day  wil' 
be  given  to  special  meetings  of  the  ex 
ecutive  boards  of  member  organization 
and  committees  of  the  council,  one  da\ 
will  be  given  to  the  sessions  of  the  coun 
cil,  and  at  least  one  day  will  be  devoid 
to  the  discussion  of  some  special  topi, 
such  as  elimination  of  waste,  licensinj 
or  the  public  works  department. 

On  the  question  of  licensing  of  engi 
neers  it  is  contemplated  that  the  coun 
cil's  licensing  committee  will  be  ab! 
to  submit  a  complete  report  to  tli 
board  as  a  result  of  hearings  to  be  hcl 
before  the  committee  on  this  subject 
The  executive  board  instructed  its  com 
mittee  to  proceed  with  hearings  on  thi 
subject  as  a  basis  for  further  revic  ■ 
ing  and  changing  the  model  licensin 
law. 

It  is  contemplated  that  the  committc 
on  classification  of  engineers  will  rr 
port  its  recommendations  to  the  cout 
cil  at  the  next  meeting. 


New  Construction  Course 

The  extension  division  of  the  Univci 
sity  of  Wisconsin  has  added  to  its  cui 
riculuni  a  course  for  superintendents  i 
construction,  under  Professor  Hool. 
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Minnesota  State  Registration 
Board  Organizes 

The  state  board  for  the  registration 
of  architects,  professional  engineers 
and  land  surveyors  in  Minnesota  has 
organized  with  Paul  Doty  as  chairman 
and  H.  T.  Downs,  Minneapolis,  as  sec- 
retary-treasurer. Applications  of  those 
entitled  to  registration  without  exami- 
nation are  being  received. 


Indiana  Board  Names  Officers 

D.  V.  Moore  of  Indianapolis,  was 
sleeted  permanent  secretary  of  the 
Indiana  state  board  for  registration 
)f  professional  engineers  and  surveyors 
it  the  first  meeting  of  the  board 
recently.  The  secretary  is  not  a  mem- 
jeT  of  the  board.  He  will  receive  a 
^lary  of  $3,000  a  year.  R.  L.  McCor- 
•nick  of  Rose  Polytechnic,  Terre  Haute, 
yas  elected  chairman  of  the  board,  and 
Say  Seely,  Lake  County  surveyor,  was 
lamed  vice-chairman. 


Status  of  Engineer  Registration 
Board  Member  in  Doubt 

Gov.  McCray  of  Indiana  has  re- 
uested  an  opinion  from  U.  S.  Lesh, 
ttorney-general,  as  to  the  eligibility  of 
'.ay  Seely,  Lake  county  surveyor,  to 
erve  as  a  member  of  the  newly-created 
tate  board  for  the  registration  of 
rofessional  engineers  and  surveyors. 
1  an  unofficial  opinion  last  March,  Mr. 
esh  ruled  that  a  county  engineer  could 
ot  serve  on  the  state  board  because  of 
le  provision  in  the  state  constitution 
jainst  the  holding  by  one  person  of 
vo  lucrative  public  offices  at  the  same 
me.  He  said  today  that  in  view  of 
le  governor's  request  he  was  checlcing 
D  on  his  former  opinion,  which  he 
lemed  inclined  to  think  was  correct. 
If  the   attorney-general   decides   that 

appointing  Mr.  Seely  to  the  board  the 
institutional  provision  was  violated, 
le  governor  will  have  no  other  choice 
an  to  request  Mr.  Seely's  resignation. 

is  not  expected  that  the  latter  will 
Ter  any  resistance,  but  that  he  may 
■en  submit  his  resignation  to  the  gov- 
nor  to  end  the  situation. 


.  N.  Johnson  Heads  Good  Roads 

Essay  Board 
Three  judges  will  constitute  a  nation- 
committee  to  award  the  four  years 
liversity  scholarship  offered  for  the 
^st  essay  written  on  the  subject  "Good 
lads  and  Highway  Transport"  in  a 
itional  contest  among  high  school  pu- 
is conducted  under  the  auspices  of 
e  Highway  and  Highway  Transport 
lucation  Committee  which  has  head- 
lartcrs  at  Washington,  D.  C.  The 
dges  will  be  Dean  A.  N.  Johnson,  de- 
rtment  of  engineering.  University  of 
aryland,  chairman;  Harford  Powel, 
.,  editor  Collier's  Weekly,  and  C.  H. 
iiston,  assistant  secretary,  Depart- 
ent  of  Commerce.  The  Scholarship, 
nich  has  a  value  of  about  $4,000,  is 
e  gift  of  H.  S.  Firestone  of  Akron, 
lio,  a  member  of  the  committee,  of- 
red  at  the  request  of  his  associates. 


Cleveland  Mayor  Joins  Plea  for 
Station  Rehearing 

Following  the  action  of  the  New  York 
Central,  the  Big  Four,  and  the  Nickel 
Plate  in  filing  a  plea  for  a  rehearing 
of  the  Cleveland  Public  Square  passen- 
ger terminal  case,  recently  dismissed  by 
the  Interstate  Commerce  Commission, 
W.  S.  Fitzgerald,  mayor  of  Cleveland, 
has  filed  a  separate  plea  for  a  rehear- 
ing. Among  the  reasons  which  he  gives 
is  that  Cleveland  should  not  be  dis- 
criminated against  by  refusing  it  ade- 
quate freight  and  passenger  facilities. 


TT.  S.  Assistant  Engineers'  Salaries 
Now  Standardized 

Smce  Nov.  20,  1920,  the  engineer  as- 
sistants of  the  United  States  Engineer 
Department  have  been  classified  and 
graded  as  to  salaries.  Prior  to  that 
time,  there  were  many  inequities  in  the 
matter  of  salary.  In  some  cases  when 
additional  remuneration  would  be  rec- 
ommended for  an  assistant  engineer, 
(or  instance,  the  Secretary  of  War 
would  grant  the  increase.  Perhaps  the 
very  next  month  an  increase  would  be 
recommended  for  an  equally  deserving 
assistant  engineer  but  would  meet  with 
approval. 

One  of  the  first  things  undertaken  by 
Major-General  Lansing  H.  Beach,  when 
he  became  chief  of  engineers,  was  to 
imdertake  the  classification  and  stand- 
ardization of  these  salaries.  His  rec- 
ommendations in  this  regard  were  ac- 
cepted in  their  entirety  by  the  Secre- 
tary of  War.  In  the  aggregate,  this 
added  nearly  half  a  million  dollars  to 
the  payroll  of  the  Corps  of  Engineers. 

Under  this  new  scale,  six  assistant 
engineers  receive  a  salary  of  $4,500  a 
year,  twelve  receive  $4,200,  twenty-four 
.$3,900,  thirty-six  $3,600.  forty-eight 
?3,300,  and  thirty  $3,000. 

Superintendents  are  classified  as  fol- 
lows: Two  at  $3,900,  two  at  $3,600, 
two  at  $3,300,  two  at  $3,000.  and  six 
at  $2,400. 

Junior  engineers  are  classified  as  fol- 
lows: Three  at  $3,000,  thirty  at  $2,700, 
and  100  at  $2,400 

Chief  clerks,  who  must  be  very 
familiar  with  engineering  matters,  are 
classified  as  follows:  Six  at  $3,000, 
twelve  at  $2,700,  and  thirty  at  $2,400. 


Taft  Appoints  Dean  Hayford  on 
Boundary  Commission 

John  F.  Hayford,  dean,  college  of 
engineering.  Northwestern  University, 
has  been  appointed  by  Chief  Justice 
Taft  as  a  member  of  the  commission 
to  determine  the  boundary  between 
Costa  Rica  and  Panama  which  was  re- 
cently the  cause  of  trouble  between  the 
two  Central  American  Republics.  The 
treaty  between  Costa  Rica  and  Panama 
provided  that  each  country  should  name 
one  engineer  and  the  United  States 
two,  to  determine  a  boundary  which  was 
to  be  finally  adjudged  by  the  Chief 
Justice  of  the  United  States.  The 
other  United  States  appointee  is  0.  M. 
Lekinol,  dean,  college  of  engineering. 
University  of  Minnesota. 


Epes  Randolph,  Railroad 
Executive,  Dead 

A  Pioneer  in  Development  of  the  West 
— .\verted  Colorado  River  Dis- 
aster by  Quick  Action 

Epes  Randoph,  president  of  the  Ari- 
zona Eastern  R.R.  and  the  Southern 
Pacific  R.R.  of  Mexico,  died  in  Tucson, 
Ariz.,  Aug.  22.  1921.  Although  he  had 
been  suflTering  from  tuberculosis  for 
years,  Mr.  Randolph  was  known  as  one 
of  the  most  accomplished  engineers  and 
able  railroad  executives  of  the  time. 
He  was  in  direct  charge  of  the  work 
successfully  carried  out  by  the  South- 
ern Pacific  Co.  in  turning  back  the 
waters  of  the  Colorado  River  when  the 
whole  of  the  Imperial  Valley  was 
threatened  wi^h  inundation. 

Mr.  Randolph  had  been  in  the  serv- 
ice of  the  Southern  Pacific  since  1895, 
having  entered  railroad  work  in  1876. 
He  was  assistant,  locating,  resident, 
and  division  engineer  of  various  rail- 
ways including  the  A.labama  Great 
Southern,  Chesapeake.  Ohio  &  South- 
western, and  the  Kentucky  Central,  in 
location,  construction,  and  maintenance 
work. 

In  1885-1890  he  was  chief  engineer  of 
the  Kentucky  Central  and  chief  engi- 
neer of  the  Cincinnati  Elevated  Railway 
Transfer  &  Bridge  Co.,  in  charge  of 
the  construction  of  the  bridge  across 
the  Ohio  River  between  Covington  and 
Cincinnati.  He  then  became  chief 
engineer  and  superintendent  of  the 
Newport  News  &  Mississippi  Valley  Co., 
Ohio  &  Big  Sandy  R.R.,  and  Kentucky 
&  South  Atlantic  R.R.  at  Lexington. 
Afterward  he  served  as  chief  engineer 
and  superintendent  of  the  Chesapeake, 
Ohio  &  Southwestern,  and  Ohio  Valley 
railroads  at  Louisville. 

Served  Harriman  Interests 
In  1894  Mr.  Randolph  was  forced  to 
retire  from  railroad  service  on  account 
of  ill  health  and  went  to  California. 
Soon  afterward  he  became  superintend- 
ent of  Southern  Pacific  Co.  lines  in 
Arizona  and  New  Mexico,  with  head- 
quarters at  Tucson,  Ariz.,  and  in  1901 
he  was  appointed  vice-president  and 
general  manager  of  the  Los  Angeles 
Ry.  and  the  Pacific  Electric  Ry.  in 
charge  of  locating,  building,  and  oper- 
ating some  700  miles  of  electric  rail- 
road. Following  the  building  of  the 
Pacific  Electric  he  acted  as  the  chief 
executive  of  the  Huntington  and  Har- 
riman interests  in  acquiring  and  con- 
solidating the  lines  that  now  comprise 
I  he  Southem  Pacific  properties  in  Ari- 
zona. In  1911  he  became  president  of 
the  Southern  Pacific  Railroad  Co.  of 
Mexico  and  the  Arizona  Eastern  R.R. 

In  1905  he  was  appointed  president 
of  the  California  Development  Co.  and 
was  in  direct  charge  of  the  work  of 
turning  back  the  Colorado  River  into 
its  original  channel  after  it  had  flowed 
into  the  Salton  Sink  for  two  years, 
creating  a  lake  fifty  miles  long  and 
fifteen  miles  wide,  which  threatened  to 
inundate  the  whole  of  the  Imperial 
Valley. 
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An  old  officer  of  the  Southern  Pacific 
jays  of  Mr.  Randolph: 

"A  born  leader  of  men,  Mr.  Randolph 
will  always  be  remembered  for  his 
courage,  ability,  and  determination  as  an 
engineer  and  railroad  officer.  Gripped 
by  tuberculosis  in  the  prime  of  life,  his 
work  and  his  career  were  hampered  but 
not  checked.  In  spite  of  his  failing 
health  he  was  one  of  the  great  engineers 
of  the  generation,  and  only  his  affliction 
prevented  his  being  one  of  the  greatest 
railroad  operators  ever  known. 

"Remarkable  as  it  may  seem,  most  of 
his  important  work  was  carried  out 
after  his  health  had  failed.  He  was  a 
pioneer  in  the  development  of  the  West 
and  it  was  he  who  ran  the  location  line 
and  then  the  construction  of  the  South- 
em  Pacific  westward  to  meet  the  line 
being  built  by  William  Hood.  Through 
his  foresight  and  ability  the  Southern 
Pacific  of  Mexico  was  built  and  control 
of  the  present  Southern  Pacific  lines  in 
Arizona  acquired. 

"Although  suffering  severely  and  be- 
lieved by  his  subordinates  at  the  point 
of  death,  he  remained  in  active  charge 
at  the  site  of  the  closure  of  the  now 
Colorado  River  channel  and  turned  back 
the  waters  when  48  hours  more  would 
have  meant  disaster  for  the  whole  of 
the  Imperial  Valley. 

"Regardless  of  titles,  Mr.  Randolph 
was  chief  wherever  he  was.  Born  a 
master  of  men,  he  was  known  by  every- 
one for  his  consideration  and  courtesy." 


Missouri's  $60,000,000  Highway 
Bill  Becomes  Law 

The  bill  providing  for  a  state  high- 
way system  for  Missouri  to  be  con- 
structed from  the  proceeds  of  the  $60,- 
000,000  bond  issue,  approved  at  the  last 
general  election,  became  a  law  late  last 
month.  The  new  act  provides  for  the 
expenditure  of  $31,000,000  on  7,300 
miles  of  gravel  roads  and  of  $29,000,- 
000  for  1,500  miles  of  hard-surfaced 
highways  of  a  more  durable  type. 
There  is  a  restriction  in  the  measure 
which  prevents  the  issuance  of  any 
bonds  until  March  1,  1923,  when  a  total 
of  $10,000,000  is  provided  for.  After 
that  date  bonds  will  be  issued  in  sums 
of  $.5,000,000  annually.  A  state  high- 
way commission  of  four  members  is 
to  be  appointed. 


Am.  Soc.  C.  E.  Resumes  Publica- 
tion of  Papers  and  Discussions 

In  the  .'\ugust  issue  of  its  Proceed- 
ings, just  issued,  the  American  Society 
of  Civil  Engineers  announces  a  rever- 
sion to  its  practice  of  publishing  papers 
and  all  discussions  in  its  monthly  jour- 
nal instead  of  in  pamphlet  form.  As 
a  measure  of  economy,  during  the  war 
period,  the  publication  in  the  Prnceed- 
ingn  of  the  material  above  mentioned 
was  discontinued  and  members  were 
supplied  with  papers  and  discussions 
in  pamphlet  form  on  request.  The 
change  met  with  widespread  objection. 
The  procedure  now  in  force  is  exactly 
the  same  as  that  followed  before  the 
move  to  cut  down  on  the  cost  of  pub- 
lication was  made. 


No  Agreement  on  Road  Bill 

After  the  passage  of  the  highway  bill 
by  the  Senate,  it  became  evident  that 
the  differences  between  it  and  the  bill 
passed  by  the  House  could  not  be  recon- 
ciled without  extended  conferences.  The 
result  was  that  no  effort  was  made  to 
conduct  a  conference  on  the  bill  prior 
to  the  congressional  recess.  An  addi- 
tional reason  is  that  there  is  opposition 
among  House  leaders  to  any  appropria- 
tion at  this  time  for  highway  construc- 
tion.   

New  Form  of  Meetings  Are 
Announced  for  Am.  Soc.  C.  E. 

Departing  from  its  former  practice  of 
devoting  its  regular  meetings  to  a  single 
technical  paper  and  discussion  thereof, 
the  American  Society  of  Civil  Engineers 
has  made  an  innovation  in  its  pro- 
gram for  this  fall  by  announcing  five 
meetings  at  which  important  national 
subjects  will  be  discussed  by  several 
speakers  at  a  number  of  sessions. 

The  first  meeting,  according  to  the  an- 
nouncement of  Elbert  M.  Chandler,  act- 
ing secretary,  will  be  held  in  the  Engi- 
neering Societies  Building,  New  York 
City,  Sept.  7,  and  will  continue  during 
two  sessions,  afternoon  and  evening  the 
following  day.  The  subject  is  "National 
Port  Problems."  A  list  of  the  speakers 
and  their  subjects  for  the  Sept.  7-8  ses- 
sions follows: 

Sept.  7,  7  :i5  p.m. — Frederic  W.  Cowie, 
chief  engineer.  Harbor  Commissioners 
of  Montreal,  "National  Phases  of  Port 
Problems";  Major-Gen.  Lansing  H. 
Beach,  Chief  of  Engineers,  U.  S.  Army, 
"Terminals";  Frederic  H.  Fay,  of  Fay, 
Spofford  &  Thorndike,  consulting  engi- 
neers, Boston,  "Development  of  the 
Smaller  Ports";  M.  A.  Long,  of  the 
M.  A.  Long  Co.,  engineers  and  con- 
structors, Baltimore,  "Relation  of  Ware- 
houses  to    Port    Development." 

Sept.  S,  2  p.m.  —  John  Meigs,  con- 
sulting engineer,  Philadelphia,  "Un- 
co-ordinated  Design  in  American  Ports"; 
W.  Watters  Pagon,  consulting  engineer, 
Baltimore,  "Brief  Comparison  of  .A.meri- 
can  and  Foreign  Sea  Ports";  Edwin  J. 
Clapp,  New  York  City,  "Some  Obser- 
vations on  Port  Finances";  Carrol  R. 
Thompson,  assistant  director  Depart- 
ment of  Wharves,  Docks  and  Ferries, 
Philadelphia,  "Improvement  and  De- 
velopment of  Ports." 

Sept.  ,v,  7:i.')  p.m. — .7.  A.  Bensel,  con- 
sulting engineer.  New  York  City,  "Port 
Problems  in  New  York";  Colonel  W.  J. 
Wilgus,  consulting  engineer.  New  York 
City,  "Relationship  of  Rail  and  Water 
Carriers";  B.  F.  Cresson,  Jr.,  chief 
engineer,  the  Port  of  New  York  .Au- 
thority, N.  Y.,  "Port  Administration"; 
H.  McL.  Harding,  designing  terminal 
engineer.  New  York  City,  "Pier  De- 
signs as  Developed  from  Quay  De- 
signs." 

The  meeting  to  be  held  Oct.  5  will 
deal  with  the  flood  problem,  water  power 
development  and  stream  control.  On 
Nov.  16  there  will  be  a  general  confer- 
ence on  the  problems  of  sanitation  and 
the  following  month  the  regular  meet- 
ing of  the  society,  to  be  held  Dec.  7, 


will  be  given  over  to  a  discussion  of 
the  progress  report  of  the  joint  com- 
mittee on  standard  specifications  for 
concrete  and  reinforced  concrete.  "The 
National  Housing  Problem"  will  be  the 
subject  at  the  meeting  of  Jan.  4. 


Engineering  Societies 


Calendar 

Annual  Meetings 


AMERICAN  INSTITUTE  OF  MINING 
AND  METALLURGICAL  ENGI- 
NEERS, New  York,  N.  Y.  ;  Semi- 
centennial Anniversary,  Wilkes- 
Barre,  Pa.,  Sept.   12-15. 

NEW  ENGL.\ND  WATER  WORKS 
ASSOCIATION,  Boston,  Mass. . 
Annual  Convention,  Bridgeport, 
Conn.,  Sept.   13-16. 

AMERICAN  SOCIETY  FOR  MU- 
NICIP.\X,  I.MPROVEMENTS.  Val- 
paraiso, Ind.  ;  Annual  Convention, 
Baltimore.  Md.,  Oct.   21-28. 

CITY  MANAGERS  ASSOCIATION. 
Spartanburg,  S.  C.  ;  Annual  Meet- 
ing,  Chicago,  Nov.    14-16. 

NATIONAL  MUNICIP.AX.  LEAGUE. 
Ne«-  York  City  :  Annual  Meeting, 
Chicago,    Nov.    16-18. 


The  New  England  Water  Works  As- 
sociation announces  as  a  feature  of  its 
annual  convention,  to  be  held  in  Bridge- 
port, Conn.,  Sept.  13-16,  a  golf  tourna- 
ment at  the  Brooklawn  Country  Club. 
Prizes  have  been  provided  by  the 
Water  Works  JIanufacturers'  Associa- 
tion. Entries  should  be  sent  to  Egbert 
D.  Case,  Pitometer  Co.,  50  Church  St., 
New  Y'ork. 


Personal  Notes 


Milton  H.  Freeman  has  been 
designated  as  acting  chief  engineer  to 
the  New  York-New  Jersey  Tunnel  Com- 
missions during  the  absence  of  Clifford 
M.  Holland,  chief  engineer,  who  is  mak- 
ing an  inspection  of  vehicular  tunnels 
in  Europe. 

W.  C.  H  I  G  n  T,  formerly  principal 
assistant  engineer,  Arkansas  Highway 
Department,  has  been  appointed  dis- 
trict engineer,  district  No.  2,  with  head- 
quarters at  Fayetteville. 

Elbert  B.  Reynolds,  for  sev- 
eral years  connected  with  the  Arkansas 
Highway  Department,  has  been  ap- 
pointed district  engineer,  district  No. 
3,  with  headquarters  at  Hope. 

G.  Hunter  S  y  k  e  s,  formerly 
U.  S.  highway  engineer.  Bureau  of 
Public  Roads,  Fort  Worth,  Tex.,  ha.'^ 
been  appointed  district  engineer,  dis- 
trict No.  3,  with  headquarters  at  Little 
Rock,  Ark. 

C.  W.  K  0 1 N  E  R,  for  13  years 
general  manager  and  mechanical  and 
electrical  engincr  of  Pasadena's  Munic- 
ipal Light  and  Power  Department,  has 
been  appointed  city  manager  of  Pasa- 
dena, Cal. 

Ford,  Bacon  &  Davis,  en- 
gineers, with  offices  in  New  York,  and 
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San    Francisco,    have    established    an 
office  in  Philadelphia. 

Monroe  Douglas  Robin- 
son has  been  made  vice-president  of 
the  T.  C.  Desmond  Co.,  engineers  and 
contractors,  New  York  City.  Mr.  Rob- 
inson will  devote  his  attention  to  the 
New  York  office  of  the  company,  which 
has  branches  in  Newburgh,  N.  Y.,  and 
Hartford,  Conn. 

J.  L.  C  L  A  R  K  s  o  N,  formerly  general 
secretary  of  the  National  Federation  of 
Construction  Industries,  Philadelphia, 
pa.,  has  been  appointed  assistant  to  the 
president  of  the  John  R.  Wiggins  Co., 
Inc.,  builders,  Philadelphia,  Pa. 

Warner  S.  Hays,  consulting  en- 
gineer of  Philadelphia,  Pa.,  has  been 
?ppointed  general  secretary  of  the  Na- 
tional Federation  of  Construction  In- 
dustries, Philadelphia,  Pa. 

Archer  R.  Norcross,  hydrau- 
lic and  sanitary  engineer  connected 
with  the  civil  engineering  department, 
>forth  Dakota  Agricultural  College,  has 
•esigned  to  accept  a  similar  position 
.vith  the  structural  and  hydraulic  engi- 
leering  department.  University  of 
iVest  Virginia. 

James  Oliver  Hogg  has  resigned  his 
)osition  as  construction  engineer  with 
Collins  Bros.,  general  contractors  in 
fansas  City,  Mo.,  to  become  superin- 
endent  of  construction  for  the  school 
card  of  that  city. 

Clarence  E.  Ridley,  who  for 
wo  and  a  half  years  was|  city  engi- 
eer  and  superintendent  of  the  water 
apartment  at  Port  Arthur,  Tex.,  has 
ist  been  appointed  city  manager  of 
luefield,  W.  Va.,  and  will  assume 
large  Sept.  1.  Mr.  Ridley  has  com- 
leted  on  one-year  course  of  training  at 
le  National  Institute  of  Public  Admin- 
tration.  New  York  City. 

A.  B.  M  c  D  A  N  I  E  L,  formerly  prin- 
pal  engineer  of  the  construction  divi- 
on  of  the  army,  has  been  appointed 
iucational  specialist  on  the  advisory 
Jard  of  the  general  staff  of  the  army. 

Albert  Givan  has  been  ap- 
Jinted  city  engineer  of  Sacramento, 
al.,  to  succeed  Frank  C.  Miller. 
F.  0.  D  u  F  0  u  R  has  resigned  as 
ructural  engineer  of  Stone  &  Webster, 
ic,  to  accept  the  chair  of  the  Simon 
ameron  Long  professorship  of  civil 
igineering  at  Lafayette  College  and 
e  directorship  of  the  Testing  Labora- 
ry.  Mr.  Dufour  will  take  up  his 
ities  at  the  beginning  of  the  college 
•ar  in  September. 

B.  G.  D  A  N  N,  who  for  the  past  four 
■ars  has  been  connected  with  the  engi- 
•ering  department  of  the  Truscon 
eel  Co.,  Youngstown,  Ohio,  and  New 
irk  City,  has  resigned  to  accept  a 
■sition  as  manager  of  the  New  York 
nee  of  the  Hendrick  Manufacturing 
).,  makers  of  perforated  metal  screens, 
■vator  buckets,  general  sheet  and  light 
ructural  work,  al.so  light  and  heavy 
?el  plate  construction.  Mr.  Dann  is 
graduate  of  the  engineering  depart- 
ent  of  Lafayette  College. 
George  C.  D.  Lenth,  assistant 


chief  engineer,  sewers.  Board  of  Local 
Improvements,  Chicago,  has  been  ap- 
pointed secretary  of  the  Clay  Products 
Association  to  succeed  the  late  George 
H.  Teft.  Mr.  Lenth  has  been  with  the 
board  for  16  years,  since  1911,  as  as- 
sistant chief. 

W.  W.  S  c  H  L  E  c  H  T,  who  recently 
resigned  as  project  manager,  Yuma 
project,  U.  S.  Reclamation  Service,  has 
become  associated  with  Dwight  P.  Rob- 
inson &  Co.  He  has  been  detailed  for 
them  on  work  at  Fortaleza,  Ceara, 
Brazil. 

Prof.  E.  G.  Smith,  for  40  years 
professor  of  chemistry  in  Beloit  Col- 
lege has  retired.  He  was  one  of  the 
early  sanitary  chemists  of  the  Middle 
West  who  took  up  bacteriology  as  a 
valuable  adjunct  to  chemical  constitu- 
ents as  an  indicator  of  the  quality  of 
water  supplies.  More  than  100  cities 
employed  him  in  connection  with  the 
quality  of  their  water  systems. 

Walter  R.  Scheiner,  at  one 
time  county  engineer  of  Sumner 
County,  Kan.,  has  been  appointed  city 
engineer  of  Salina,  Kan.,  succeeding 
Paul  G.  Wakenhut. 

Col.  Clarence  S.  Coe,  foi-- 
merly  commanding  officer,  17th  Engi- 
neers (Railway),  which  was  demobil- 
ized at  Atlanta,  Ga.,  in  1919,  after  an 
extended  period  of  service  at  St. 
Nazaire,  France,  and  later  adviser  to 
the  government  of  the  Kingdom  of  the 
Serbs,  Croats  and  Slovenes  in  Servia, 
has  been  appointed  city  manager  of 
Miami,  Fla.,  under  the  commission 
manager  form  of  government. 


Obituary 


Peter  Cooper  Hewitt,  scien- 
tist and  electrical  inventor,  died  in 
Paris,  Aug.  25.  He  was  born  in  New 
York  City,  1861.  He  attended  Stevens 
Institute  of  Technology  and  Columbia 
University  and  received  the  honorary 
degree  of  Sc.  D.  from  Columbia  in 
1903  and  from  Rutgers  College  in  1916. 
He  was  a  director  of  the  Cooper  Hewitt 
Electric  Co.,  New  York,  and  Greenwood 
Lake  Ry.,  Cooper,  Hewitt  &  Co.,  Mid- 
vale  Water  Co.,  Hexagon  Realty  Co., 
Hewitt  Realty  Co.  He  was  made  vice- 
president  of  the  Naval  Consulting 
Board  in  1915  and  was  a  trustee  of 
Cooper  Union  for  Advancement  of 
Science  and  Art.  Mr.  Hewitt  was  the 
inventor  of  the  mercury  vapor  lamp 
which  bears  his  name. 

Conrad  Freytag,  head  of  the 
Wayss  &  Freytag  Co.,  of  Neustadt, 
Germany,  one  of  the  pioneers  of  rein- 
forced concrete  in  Europe,  died  July  2 
in  Wiesbaden  at  the  age  of  75.  He 
bought  the  Monier  patents  in  1884,  and 
a  few  years  later,  with  G.  A.  Wayss, 
began  active  development  of  rcinforced- 
concrete  construction.  He  was  one  of 
the  founders  of  the  German  Concrete 
Society,  which  made  him  an  honorary 
member  two  years  ago. 


Equipment  and 
Materials 

Ditch-Cleaning  Machine 

The  machine  illustrated  has  been  de- 
vised for  cleaning  small  drainage  an., 
irrigation  ditches.  It  has  a  curved  blade 
5  ft.  long,  with  detachable  shares  on 
both  edges.  The  beam  is  fitted  at  each 
end  with  plow-steel  fins  which  take  the 
side  draft. 

The  blade  can  be  set  at  any  angle 
and  can  be  adjusted  for  varying  depth 


of  ditch.  To  reverse  the  machine,  it  is 
simply  turned  over,  the  only  adjust- 
ment being  to  disconnect  the  draft 
beams  and  then  attach  them  to  the 
lower  edge  of  the  blade.  The  plow  may 
be  hauled  by  horses  or  a  small  farm 
ti'actor. 

It   is  built  by  the  Western  Wheeled 
Scraper  Co.,  Aurora,  111. 


Improved  Rapid  Computer 

The  Computer  Manufacturing  Co.,  of 
San  Francisco,  is  putting  out  a  new 
type  of  Ross  Rapid  Computer.  Instead 
of  being  of  celluloid,  as  was  its  pre- 
decessor, it  is  an  all-metal  instrument 
arransred  for  desk  mounting  as  well  as 


for  hand  use.  It  is  mounted  on  alumi- 
num,  is  I  in.  thick,  and  weighs  I  lb. 
The  diameter  of  the  outside  scale  is  5  in. 
In  graduation  it  is  like  the  original 
instrument,  being  built  on  the  principle 
of  the  polyphase  duplex  slide  rule.  Be- 
sides the  logarithmic  scales,  it  has  a 
360  deg.  protractor,  scales  of  radians 
and  of  cubes,  and  complete  trigonometric 
scales  from  0  to  90  deg.  for  all  rix 
functions.  An  accuracy  of  1/20  of  1  per 
cent  can  be  secured,  if  the  settings  are 
within  4i  min.  of  arc,  which,  it  is 
claimed,  is  easily  attained  by  the  prac- 
ticed hand.  The  centering,  graduations, 
and  hair  lines  have  been  made  con- 
sistent with  this  accuracy. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Engineering  News-Record 
Construction  Cost  In- 
dex Number 

September,    1921     1S8.27 

August.    1921    193  47 

September.    1920    24S.4ii 

Peak.   .lulv.    1920    273. SO 

1913     100.00 

Engineering  News-Record's  Con- 
struction Cost  Index  Number  is  5.2 
(2.7  per  cent)  lower  than  thi.s  time 
last  month,  owing  to  decreases  in 
lumber  and  labor.  The  pine  base 
in  New  York  is  now  S15  (to  con- 
tractors) as  against  S47  last  month. 
Lowered  rates  for  common  labor 
in  Cleveland  and  Baltimore  have 
brought  down  the  average  for  the 
country  from  o3ic.  per  hour  in 
August  to  51c.  The  Pittsburgh 
base  on  structural  shapes,  $1.85,  is 
still  effective.  Cement  still  sells 
for  82.17  net  in  Chicago.  Thus, 
general  construction  cost  is  24  per 
cent  cheaper  than  one  year  ago 
and  31  per  cent  under  the  peak. 


Value  of  August  1921  Contracts  Exceeds  that  of 
the  Same  Month  Last  Year  by  15  Per  Cent 

Miscellaneous  Building,  50  Per  Cent.  Street  and  Road  Work  55  Per 
Cent  More— Month's  Total  Is  §104,644.115 


Large  Lumber  Shipments  Go  from 
Puget  Sound  to  Orient 

A  recent  check  by  Puget  Sound 
lumbermen  shows  that  20,000,000  ft. 
b.m.  of  lumber  for  house  construction 
will  be  carried  from  Puget  Sound  to 
Japan  in  August  and  September  by 
Seattle's  transpacific  fleets.  The  ship- 
ments form  one  of  the  greatest  move- 
ments of  the  kind  in  recent  years.  In 
addition  to  the  movement  to  Japan,  all 
the  ocean  transportation  companies  in 
the  Northwest  are  figuring  on  the 
transportation  of  an  order  of  11,000,000 
ft.  b.ni.  of  railroad  ties  for  a  new  rail- 
road in  China.  Every  transpacific  ship 
leaving  Puget  Sound  carries  from  250,- 
000  to  1,000,000  ft.  b.m.  of  lumber  in 
her  Japanese  cargo.  The  shipments 
consist  of  4  .x  4-in.  and  5  x  5-in.  tim- 
bers, in  lengths  of  from  10  to  13  ft. 

The  movement  of  lumber  to  Japan  is 
regarded  as  a  forecast  of  how  the 
Northwest  lumber  industry  will  pros- 
per when  other  old-world  nations  ad- 
just their  affairs. 

Work  for  Worcester  Unemployed 

Additional  men  are  to  be  employed  in 
Worcester,  Mass.,  as  the  opportunity 
arises  to  put  them  to  work,  as  a  means 
of  relieving  unemployment.  Permis- 
sion has  been  secured  from  the  state 
civil  service  commission  to  employ  idle 
men  on  emergency  work,  and  acting 
upon  that  authority  200  men  were  put 
to  work  recently.  It  is  the  plan  of 
the  city  officials  to  give  the  men  one 
week  of  work  followed  by  a  week  lay- 
off. Two  large  construction  Jobs  are 
under  way  upon  which  the  men  ait  em 
ployed — the  building  of  a  dam  and  Uu 
construction  of  u  sewage  disposal  plant. 


For  the  first  time  this  year  the  total 
value  of  contracts  let,  as  reported  in 
Engineering  News-Record,  exceeded  the 
total  value  reported  for  a  correspondino- 
month  in  1920,  in  August.  The  total 
value  of  contracts  let  in  .August,  1921, 
was  $104,644,115  as  compared  to  $92,- 
061,818,  the  value  of  contracts  let  dur 
ing  August,  1920.  The  value  of  con- 
tracts let  during  the  past  month  is  5 
per  cent  more  than  the  average  monthly 
value  for  the  year  so  far,  whereas  the 
August,  1920,  contracts  were  valued  at 
only  62  per  cent  of  the  eight-month 
average.  The  total  value  of  contracts 
let  now  for  the  first  eight  months  of 
the  two  years  are  as  follows:  1920, 
$1,180,632",145;  1921,  $789,904,941.  No 
account  is  made  of  residential  building 
nor  of  housing  projects,  except  those 
of  an  industrial  character. 

There  are  several  remarkable  facts 
in  the  comparison  of  the  contracts  let 
for  August  of  the  two  years.  In  the 
first  place,  it  is  found  that  during 
August,  1921,  the  total  value  of  mis- 
cellaneous building  amounted  to  more 
than  $50,000,000  as  compared  with 
$33,000,000  during  the  same  month  of 
1920,  an  inci'ease  this  year  over  last  of 
appro.ximately    50    per    cent.      A    still 


VALUE  OF  CONTRACTS  LET  DURING  AUGUST 

OF  1920  AND  1921 

Classi&catioD                   .Vugust,  1920  August,  1921 

Wateraork.s $775,302  $2,404,304 

Sewers 2.437.384  3.988.318 

Bridges 2.172.717  2.353.227 

Streets,  roads 18,564, 595  28,692.878 

Excavation 4.179.485  89.403 

Industrial 25.941.992  7,210,378 

Buildings 33,492.290  50.475,001 

Federal  government 1.687.499  1.355.545 

AasctUuneous 3.410,554  8.075,061 

Total $92,661,818  $104,644,115 


greater  increase  is  noted  this  year  over 
last  in  street  and  highway  work,  the 
total  contract  value  in  these  two  classes 
of  construction  being  as  follows:  W20, 
$18,564,595;  1921,  $28,692,878.  This 
shows  an  increase  during  the  past 
month  over  the  corresponding  month  of 

1920  of  55  per  cent. 

In  only  three  out  of  nine  classifica- 
tions of  construction  work  did  August, 
1920,  exceed  August,  1921.  These  three 
classifications  are  excavation  and  dredg- 
ing work,  industrial  building  and  Fed- 
eral Government  work.  In  industrial 
work  1920  has  always  far  outdistanced 

1921  in  the  total  value  of  contracts  let, 
as  there  is  comparatively  little  indus- 
trial building  going  on  at  the  present 
•.ime.  The  values  of  this  class  of  work 
vere,  for  .August,  1921,  and  1920,  about 
57,000,000  and  $26,000,000  respectively. 


The  comparison  of  the  total  contract* 
let  for  August,  1920,  and  1921,  indicated 
above,  have  not  taken  into  account  the 
decrease  in  the  cost  of  construction 
within  the  past  year.  Due  to  the  defla- 
tion of  prices  within  that  period  $1,000 
will  buy  a  larger  proportion  of  con- 
struction materials  than  it  would  a  year 
ago.  Therefore,  $1,000,000  will  do  a 
larger  construction  job  now  than  during 
August,  1920.  This  dollar  deflation  1? 
expressed  in  the  Engineering-News-Rec- 
ord Construction  Cost  Index  Number 
as  about  194  now  as  compared  with  251 
for  August,  1920.  In  other  words,  froni 
August,  1920,  to  August,  1921,  thert 
was  a  deflation  of  construction  costs  o1 
about  23  per  cent.  Applying  this  dif 
ferential  to  the  actual  dollar  values  o: 
construction  costs  for  the  two  years,  thi 
correct  values  are  found  to  be:  August 
1920,  $92,661,818;  and  August,  1921 
$128,712,261.  This  is  a  direct  compan 
son  between  the  total  contract  valui 
figuring  that  the  dollar  is  worth  th> 
same  amount  in  each  instance. 

There  are  other  interesting  points  ii 
the  comparison  of  the  contract  value  fo 
the  two  years,  and  among  them  is  that 
following  the  contract  values  fron 
month  to  month  for  the  first  eigh 
months  of  each  year,  it  is  found  tha 
the  trend  of  values  was  distinctly  down 
ward  during  last  year  and  is  climbin 
this  year.  Of  course,  variations  froi 
this  general  trend  occurred  at  the  pea 
of  spring  letting. 

With  the  large  amount  of  work  pri 
posed  and  upon  which  bids  are  bein 
received,  there  is  every  indication  th 
construction  work  will  become  incre: 
ingly  active  during  the  late  sumni. 
and  fall. 


Dallas  Contractors  Terminate 
Contracts  with  Labor 

Due  partly  to  the  deadlock  that  li 
been  existing  for  some  time  betwi 
bricklayers  and  builders  of  Dall:^ 
Texas,  over  the  question  of  wage  r^ 
I'uctions,  contractors  of  that  city  ha^ 
initiated  a  movement  to  discontinue  t' 
making  of  verbal  or  written  agi> 
ments,  or  entering  into  any  contract 
with  labor.  Twenty-three  contraclo 
have  already  signed  the  agreement 

Only  Citizens  Allowed  on  Seatt 
Improvement   Projects 

Work  on  virtually  all  city  improx 
ment  projects  in  Seattle  was  suspend' 
temporarily  by  a  recent  order  of  t 
Board  of  Public  Works  requiring  ■ 
laborers   to   be   citizens   and    register' 
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voters.  The  order  was  issued  to  give 
employment  to  approximately  450  day 
labor  jobs  to  citizens  who  are  now  un- 
employed. The  order  required  all  con- 
tractors doing  street  and  sewer  im- 
provement work  for  the  city  to  dis- 
miss aliens  and  laborers  holding  only 
first  papers,  and  to  replace  them  by 
bona  fide  citizens,  holding  registration 
certificates.  The  order  is  based  on  a 
charter  provision  that  citizens  and  resi- 
dents of  Seattle,  as  well  as  heads  of 
families,  shall  be  given  pi-eference  in 
city  employment.  This  rule  has  not 
been  enforced  in  the  past,  with  the 
result  that  most  of  the  labor  now 
employed  is  alien.  The  city  at  pres- 
ent is  carrying  on  twenty  improvement 
projects. 

West  Coast  Lumber  Production 

For  the  week  ended  Aug.  20  105  lum- 
ber mills  reported  to  the  West  Coast 
Lumbermen's  Association  an  output  of 
60,647,335  ft.  b.m.  This  is  almost  an 
80  per  cent  normal  cut. 


Harding  Calls  Conference 
on  Unemployment 

President  Harding  has  taken  a  hand 
in  the  attempt  to  solve  the  unemploy- 
ment problem  and  has  called  a  national 
conference  to  be  held  in  Washington 
early  in  the  future.  The  call  for  the 
conference  has  gone  out  through  the 
Secretary  of  Commerce  who  has  issued 
the  following  statement  covering  the 
.-situation: 

"The  President  has  decided  to  call  a 
national  conference  at  Washington  on 
unemployment  and  has  instructed  the 
Department  of  Commerce  to  formulate 
a  plan  for  it.  Its  personnel  will  be 
made  up  so  as  to  I'epresent  the  country 
geographically  and  so  far  as  possible 
to  embrace  representatives  of  the 
greater  employment  industries.  The 
Department  of  Commerce  will  co-oper- 
ate with  the  Department  of  Labor  on 
representation  of  labor. 

"It  is  desired  for  working  reasons  to 
keep  the  number  of  the  conference  as 
small    as    possible.      It    is    intended    to 


invite  representatives  of  the  greater 
groups  of  industries  and  thought,  and 
the  co-operation  of  their  national  or- 
ganizations will  be  sought." 

"The  object  of  the  conference  will  be 
to  inquire  into  the  volume  of  needed 
employment,  the  distribution  of  unem- 
ployment,  to  make  recommendations  a*- 
to  measures  that  can  properly  be  taken 
in  co-ordinated  speeding  up  of  employ 
ment  by  industries  and  public  bodies 
during  the  next  winter,  and  in  addition 
a  broad  study  of  the  economic  measures 
desirable  to  ameliorate  the  unemploy- 
ment situation  and  give  impulse  to  the 
recovery  of  business  and  commerce  to 
normal.  Many  constructive  suggestions 
have  been  made  to  the  department  by 
employers,  the  governors  of  states,  and 
city  oflicials.  While  business  steadily 
improves,  yet  some  workers  may  have 
exhausted  their  savings  by  winter  and 
they  must  be  a  matter  of  extreme 
solicitude." 

It  is  expected  that  the  full  conference 
plan  will  be  ready  for  the  President  in 
about  ten  days. 


Labor  Rates  and  Conditions  Throughout  the  Country 


Cleveland  and  Baltimore  are  the  only 
cities  of  the  nineteen  listed  showing  a 
lecrease  in  labor  rates.  In  Cleveland, 
bricklayers,  carpenters,  hoisting  engi- 
neers and  structural  iron-workers  re- 
;eive  $1.04;  hod-carriers  60c.,  piledrivers 
)lc.  and  common  labor  57lc.  per  hour. 
Common  labor  in  Baltimore  has  dropped 
0  30c.  per  hour  from  35c.  Minneapolis 
■e]»orts  labor  plentiful  and  no  strike 
lifficulties.  In  Detroit  there  is  a  shoi't- 
ige  of  plasterers,  with  all  other  trades 
)lentiful,  men  in  some  cases  accepting 
onsiderably  less  than  the  official  scale, 
lousebuilding  in  New  Orleans  is  much 
nore  active  than  in  1920,  but  no  indus- 
rial  construction  is  under  way.  Open- 
hop   conditions    still    prevail    in    Pitts- 


burgh, with  labor  reported  plentiful. 
Los  Angeles  reports  employment  in 
all  classes  of  labor  except  pile-drivers 
and  common  laborers.  There  is  practi- 
cally no  demand  for  pile-drivers  and 
there  are  more  men  than  jobs  among 
the  unskilled.  Few  structural  iron- 
workers are  reported  idle.  An  aggra- 
vating feature  is  that. men  out  of  work 
flock  to  Los  Angeles  from  the  smaller 
towns.  In  Oakland,  Cal.,  the  building 
trades  unions  have  voted  to  reject  the 
"American  Plan,"  but  will  permit  their 
members  to  work  under  whatever  terms 
they  may  be  able  to  secure  as  indi- 
viduals. This  concession  practically 
jjuts  the  American  plan  into  effect  in 
this  territorv. 


South  Carolina  reports  a  marked  de- 
crease in  rates  paid  common  labor. 
The  lowest  figures  prevail  in  Cherokee 
County,  where  the  bottom  rate  is  $1 
and  the  highest  $1.50  per  day.  The 
highest  price  paid  anywhere  in  the 
states  is  $2.50  per  day;  teams,  including 
the  driver,  bring  from  $4.50  to  $5 
per  day. 

Wages  paid  common  laborers  at  the 
mines  on  the  Minnesota  ranges  havt 
been  brought  down  to  30c.  per  hour,  c. 
about  the  1917  basis.  These  men  were 
receiving  $5.55  per  day  as  their  top  level. 
until  last  April.  The  feeling  is  that 
miners'  wages  now  ruling  are  the  min- 
imum until  factors  outside  the  steel 
industry  are  adjusted  downwards. 


S  means  scarce;    E,  enough;   P,  plentiful — Higher  rates  indicated  by  -|-,  decreases  by 


Brick- 
Cities  layers 

Ulanta $0.90? 

ialtimore 1.25? 

iirmingham 1  .OOP 

ioston    .  90P 


-incmnan 
-hicago. 
"leveland 
)allas   .. 
Jenver 


letrolt 
lansas  Cit\ 

OS  AnKclfs 
linneapolis 

lontreal 
iew  Orleans 

iiew  York 

ittsburyfi 
'■  Louis 

an  Francisco, 
•attie 


1.25? 

1.25 

-1.0-lP 

1.001' 

1.37i 

1  ,00? 
1.07.1 


Car- 
penters 
20.70? 

.80? 

.75? 

.90? 

1.00? 
1.25 
-l.Ot? 
1.00? 
1  00 

.so? 

1.00 


Hoisting 
Engineers 
31.00P 

.87.;? 


.90? 
.70E 


Hod 
Carriers 
go.  30? 

.54? 

.25 

.60? 

.85? 


?ile 
Drivers 


■  1.04? 
l.OOE 
1.00 

.SO(d  .'>0? 
1.00 


-.60? 
.60E 
.75@.8i; 

.50Co  .60? 
.80 


1.25?  1.00?  1.00?  1.12}? 

1.00?  .80?              .80?  .65? 

.90?  .65?              .601-  .40? 

1.00?  .88?              .%r              .40? 

1.25  1.12J  1.25  .87.' 

1.125?  1-00?  1.00?  .80? 

1.25?  1.2^?  1.25P  .85? 

1  25?  I    121?  I   12.i?  1.00? 

1  OOP  80P               80?  .70P 


50.74? 

'  '.90? 

l.OOE 

-.9i? 
l.OOE 
1.00 

1.00? 

1.07.; 

1.00? 


.50? 

.80? 


1.12.1 


1.25? 


1.12.'.? 
LOOP 


btructural 

Iron 

Workers 

J5I.00? 

1.00? 

1.00? 

.90? 

1.25? 
1.25 
-1.04? 
l.OOE 
1.00 

.60@.80? 
1 .07.1 

1.00? 
.80? 

.65? 
1.00? 


lot)? 
1.251' 

1.12i? 
.875P 


Common 

Labor 

$0.20? 

-.30? 

.15®.  25 

.55? 

.35®.  40 
1.00 

-.57.;? 

.50@75? 
.372i@50P 

.50? 
.70 

50(S  .  56'  ? 
.50? 

.30? 
.30? 

.75@.SJ 

Open 

.67.;? 

.81!? 
.SOP 


384 


ENGINEERING     N  E  W  S - R  E  C  0  R  D 


Vol.  87,  No.  9 


Contractor  Protests  Seattle  Anti- 
Alien  Labor  Bill 

The  conti-acting  firm  of  Jahn  &  Bressi, 
Seattle,  recently  awarded  a  paving  con- 
tract by  the  city  has  obtained  an  order 
restraining  the  city  and  the  board  of 
public  works  from  cancelling  the  con- 
tract or  interfering  with  the  firm  in 
carrying  out  its  contract.  The  com- 
plaint of  the  contractors  resulted  from 
the  recent  order  of  the  board  of  public 
works  that  all  alien  workers  engaged 
in  city  improvement  work  be  dismissed 
and  their  places  given  to  registered 
voters  and  citizens  of  Seattle. 

The  contractors  allege  that  their  bid 
was  submitted  because  of  their  reliance 
on  the  fonner  conduct  of  the  city,  which 
permitted  them  to  employ  any  men  who 
w-ere  skilled  in  their  work,  as  long  as 
the  contractor  gave  preference  to  those 
equally  skilled  in  doing  the  work  to  the 
one  who  was  a  citizen  of  the  United 
States  and  head  of  a  family.  The  out- 
come of  the  case  is  being  watched  with 
considerable  interest,  as  appro.ximately 
twenty  improvements  jobs  are  affected 
by  the  order  of  the  board  of  public 
works. 


Waterborne  Movement  of  West- 
ern Lumber  Heavy 

When  transcontinental  rail  freight 
rates  rose  33?,  per  cent  a  year  ago. 
Pacific  Northwest  lumber  began  moving 
to  Atlantic  Coast  markets  through  the 
Panama   Canal.     The   break   from   car 


to  cargo  delivery  has  resulted  in  an  in- 
crease of  5,898  per  cent  in  waterborne 
intercoastal  lumber  shipments,  the  first 
six  months  of  1921  as  compared  with 
the  first  half  of  1920,  according  to  a 
recently-issued  bulletin  of  the  West 
Coast  Lumbermen's  Association. 

Notwithstanding  the  tremendous  in- 
ci'ease  in  the  water  movement,  the  total 
volume  of  business  of  Pacific  North- 
west mills  in  Atlantic  Coast  markets  is 
substantially  less  than  it  was  a  year 
ago.  In  addition  to  showing  that  At- 
lantic Coast  lumber  cargo  shipments 
jumped  from  1,564,505  ft.  b.m.  the  first 
half  of  last  year  to  93,843,494  ft.  b.m. 
the  first  half  of  this  year,  the  report 
reveals  gains  in  nme  cargo  markets 
and  losses  in  a  like  number  of  ovei-seas 
and  coastwise  markets,  with  a  net  loss 
of  13  per  cent. 

The  California  market,  with  347,901,- 
289  ft.  b.m.  delivered  by  water  the  first 
si.x  months  this  year  compared  with 
498,649,446  ft.  b.m.  for  the  same  period 
last  year,  shows  a  loss  of  30  per  cent. 
The  European  markets  show  a  loss  of 
approximately  52  per  cent.  The  west 
coast  of  South  America  41  per  cent. 
Australia,  58  per  cent.  China,  12  per 
cent. 

Japan,  rebuilding  her  six  larger 
cities,  and  being  the  greatest  per  capita 
lumber  consuming  nation,  bought  heav- 
ily, recording  an  inci'ease  of  34  over  the 
first  six  months  of  1920.  Japan  thus 
far  this  year  has  taken  90,850,884  ft. 
b.m.  as  against  69,192,371  ft.  b.m.  last 
year. 


Number  Idle  Cars  Decrease 

Due  principally  to  the  increased  de- 
man  for  transportation  facilities  a  fur- 
ther decrease  of  13,446  was  reported  in 
the  number  of  freight  cars  temporarily 
out  of  service  on  Aug.  15  because  of 
business  conditions,  compai-ed  with  the 
total  on  Aug.  8,  according  to  reports 
just  received  by  the  car  service  divi- 
sion of  the  American  Railway  Associa- 
tions. The  number  idle  on  Aug.  15 
was  499,594,  compared  with  513,040 
the  week  before.  Tabulations  showed 
that  of  the  total  284,338  were  sei-vice- 
able  freight  cars,  while  the  remaining 
215,256  needed  repairs. 

A  reduction  in  the  care  shortage, 
which  has  been  repoi^ted  at  certain 
points,  was  shown  by  the  reports.  On 
Aug.  15,  this  shortage  was  2,125,  or 
1,239  below  what  it  was  on  Aug.  8. 


Computers  Wanted  by  Coast  and 
Geodetic  Survey 

The  U.  S.  Civil  Service  announces 
open  competitive  exanrinations  to  be 
held  Sept.  21  and  22  and  Nov.  2  and  3. 
for  computer.  Vacancies  in  the  Coast 
and  Geodetic  Survey  for  duty  in  Wash- 
ington at  $1,400  a  year  and  Manila, 
P.  I.,  at  $2,000  a  year  are  to  be  filled 
from  this  examination.  Applicants 
should  apply  at  once  for  Form  1312, 
stating  the  title  of  the  examination  de- 
sired, to  the  Civil  Service  Commission 
at  Washington  or  to  the  secretary  of 
the  civil  service  board  in  any  of  the 
certain  designated  cities. 


Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  Marl^et 


Railway  Material — Standard,  open- 
hearth  rails  in  Birmingham  $45@$47, 
as  against  $47.50,  with  reduction  of  20c. 
per  100  lb.  on  light  rails,  all  weights. 
Ties  down  5c.  each  on  white  oak  and 
5@10c.  on  hardwood  and  red  oak,  in 
Chicago.  Standard  spikes  in  Chicago 
$3,  as  against  $3.40;  track  bolts  have 
dropped  from  $4.60  to  $4.04  per  100  lb. 

Pipe — Important  decreases  in  cast- 
iron  pipe  in  four  cities.  New  York 
quotes  6-in.  at  $43.30,  a  drop  of  $5;  the 
price  in  Birmingham  is  $38;  in  Chicago, 
$42.60  as  compared  with  $48.10  last 
month;  San  Francisco  down  from  $70 
to  $60  per  net  ton.  Sewer  pipe  has 
advanced  in  Los  Angeles,  New  Orleans 
and  Baltimore,  but  is  down  in  Birming- 
ham, St.  Louis,  Boston,  Detroit  and  New 
York. 

Paving  Materials — Road  oils  have  de- 
clined another  Jc.  in  New  York,  and 
Ic.  per  gal.  in  Chicago.  Asphalt  do^vn 
$4  per  ton  in  Chicago;  down  $10  per 
ton  in  packages,  Baltimore.  Granite 
paving  blocks  in  Baltimore.  $2.1.5,  as 
against  $2.25  per  sq.yd.  General  de- 
crea.>ies  ranging  from  10  to  50c.  per 
sq.yd.,  on  wood  blocks. 

Sand,  Gravel  and  Crushed  Stone — 
Gravel  down  10  to  55c.  in  five  cities. 
Sand  down  in  Chicago.  St.  Louis,  Los 


.\iigeles,  Detroit  and  Birmingham. 
Crushed  stone  has  advanced  in  Kansas 
City  and  Los  Angeles  and  dropped  in 
Chicago,   Detroit  and   Baltimore. 

Lime  —  Hydrated,  finishing,  down 
$6.25  in  Detroit  and  $7.25  per  ton  in 
Baltimore;  common  hydrated  do'wn 
$5.25  in  Detroit  and  $4.50  per  ton  in 
Baltimore.  Common  lump  lime  has  de- 
clined in  Chicago,  Boston  and  New  Or- 
leans. 

Cement — No  change  in  New  York, 
with  the  price  $2.60@$2.70  net  deliv- 
ered. Down  in  Baltimore,  Birmingham 
and  Kansas  City,  while  Los  Angeles  re- 
ports advance  from  $3.21  to  $3.31  per 
bbl.  net.  Natural  cement  reported 
lower  in  New  Orleans. 

Common  Brick  and  Hollow  Tile^ 
Brick  has  dropped  $5  in  Baltimore. 
Dowii  $1  in  Chicago,  Boston  and 
Detroit,  delivered.  Slight  declines  also 
in  Birmingham  and  New  Orleans.  Hol- 
low tile  slightly  lower  in  nine  of  the 
principal  cities.  Clay  drain  tile  dropped 
.?10  per  1,000  lin.ft.  in  New  York  on 
all  sizes  I'rom  3  to  8   in. 

Roofing  Materials — Prepared  roofings 
show  average  drop  of  35c.  in  New  York 
and  42@50c.  per  square  in  Philadelphia. 
Slate  surfaced  roofings  now  at  $1.85, 
as   against  $2.80   per  roll  last   month; 


slate  finish  shingles  $5.40,  as  again> 
$7.95  per  square,  carload  lots  f.o.b 
Philadelphia. 

Structural  Material  —  Warehou? 
prices  and  quotations  on  mill  shipmen' 
unchanged  in  New  York.  The  i-eguh 
Pittsburgh  base  of  $1.85  and  the  wavi 
house  base  price  of  $2.88  for  plates  ar. 
shapes,  effective.  Mill  reductions  m 
tin  plate  and  blue-annealed  and  gal 
vanized  steel  sheets  are  reflected  n 
warehouse  quotations  in  Chicago,  S:r 
Francisco  and  St.  Louis.  New  York  ai- 
Chicago  prices  on  shapes,  plates  ai 
bars  are  identical.  Chicago  quotes  r 
duction  of  20c.  on  structural  rivei 
present  price  $3.68. 

Lumber — Sharp  declines  in  price  < 
yellow  pine  in  Baltimore  and  Birmim 
ham,  and  of  Douglas  fir  in  Los  .Angelt 
and  New  Orleans.  Advance  of  $1@J1 
in  Kansas  City  and  $1@$2  per  M.  f 
in  Minnc'ijiolis. 

Wood  Piles — Pine  piles,  larger  siz' 
do%vn  $1@$1.50  in  New  York,  $1@$2 
St.  Louis. 

Explosives — Reduction  Jc.  per  lb.  o: 
all  high  explosives  throughout  th' 
country. 

Scrap — Quotations  in  New  Yorl 
Chicago  and  St.  Louis  average  $1@* 
lower  per  gross  ton  than  last  montl^ 
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Price  advarces  si   ce  lasl  mjnlb  aic  ii.d 
l>IG  IRON — Quotations  compiled  by  The  M»tthew  Addy  Co: 

Current  One  Year  Ago 

:iNCIN"NATI 

Xo.  2  Southern  (  ilicon  2.25  (S   2.75) iSiMl\  $45,60 

Northern  Basic a.S2t  51.30 

SouthernOLioNo.  2  (-ilic  n  1.75®  2.25) aS.SH  47  80 

;;E\\  YOKK.  tidewater  delivery 
Sou  hern  No.  2  (silicon  2.25  fe  2.75) SO.SUi  49.70 

BIRMINC.HAM 
No   2Foundrj- (iiic  I    2.25  fe".  2.75) SO. 00*  42.00(0,44  00 

PHILADELPHIA 

EastemPa..  Nr.'2X.  (2.25      2.75£i'.) Ji  .  76t  5000* 

Virginia  No.  2  (ilicon  2.25  (Bi  2.75) SS.7H  50  00* 

Basic «0.S6t  48  OOt 

Grey  Forge iS.SSt  45.00» 

CHICAGO 

No.  2FoundrvI.ocal  (  ilic  ■•  1.75®  2.25)\ SO. 00"  46.40 

No.  2Foundjy  Southern  (iiLcLU  2.25®  2.75)...  .      se.llei  48  00 

PITTSPURGH.  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley  (silicon  1.75®  2.25) SI  .9C  49.00 

Basic 19.96  48.50 

Beesemer , HI. 96  50  00 

*F.6.b.  furnace,    t  Delivered. 


RAILWAY  SUPPLIES 


TEEL  RAILS — The  following  quotation*  are 
'hieago  for  carload  or  larger  1ot«.  For  leas  tha 
harged  extra: 


per  ton  f.o.b.   Pittaburfrh  and 
I  carload  lots  5c.  per   100  lb.  is 


tandard  beaaemer  ra 
tandard  openhearth 
ight  rails.  S  to  10  lb. 
ight  rails.  12  to  14  lb 
ighl  rails.  25  to  4}  lb 

•Per  100  lb. 


ils 


Current 
S45.00 
47.00 
45  00 
45  00 
40  00 


J55  00 
57.00 


Chicago 
S45.00 


J45(g,47 

50.00(11)55,00     2.45(aiJ.OO« 

50. 00(^55. 00         S.OO'  1  41(012.95* 
50.00@55  00         S.OO*  2  32(5)2.85* 


AILWAY  TIES — For  fair-siied  orders,  the  following  pi  ices  per  tie  hold: 


by  8i  Ft. 

by  8  Ft.  6 

tl.SS 

tl.iO 

ISO 

I  .  .30 

hieago.    White    Oak 

hieago,  Hardwood  ar.d  Red  Oak 

hicego.  .  ,  .  Empty  Cell  Creosoti:  g  (add'l)  .  45 

in  Francisco Gieen  Douglas  Fir  .80 

in  Francisco.  Empty  Cell  Creo?oted.  Dcug'as  Fir  1 .76 

>r  ties  on  standard  "rai'r,  ad  adminiatration"  specifications,  f.o.b. 

White  Oak  Red  Oak 

rade  3 tl.SS  it  .05 

r»de  2 1.15  1.00 

•ade  1 1.10  .95 


2. ,48 

rs.  St.  Louis: 

Pine  and 

Kap  Cypress 

$    "rt 

90 

.  70 


TRACK  SUPPLIES— The  followicg  prices  tre  base  per  100  lb.  f.o.b.     Pitk- 
Jgh  for  carload  lotj.  together  with  the  warehouse  prices  at  the  places  named: 


Cuitl: 
aadard  spikes,  A-in. 

and  larger $3.0 J 

■»ck  bolts 4.0J 

ftndard  sectionangle 

barn 2  73 


.\go      Chicago  St.  Loui^  < 


3  C0(.  4  C3     2  75       3   25       4   50     3  25 


PIPE 


WROUGHT  PIPE-The  follow!  . it  di  counts  are  to  jobber.-  for  carload  !o  i 
the  Piltiburgh  ba-ing  card  of  Ju'y  7,  1921: 


BUTT  WELD 


Steel 

Inches  Black 

0' <;*i 

sc< 

tod 601 

ol2   «7 

■od  14 45 


Inches  Black 

;  to  I !  Ji»! 

LAP  V.-ELD 

15 is: 

2 m 

2)  to  6 Jr) 

7  to  12  «1 


Galv. 

Si\ 


cd  by  heavy  type;  declii.es  by  iD/ic* 

BUTT  WELD.  EXTRA  STRONG.  PLAIN  ENDS 
I  to  1}.. 


631 


SS 


39\ 


2  5i', 

2S  to  4 SSi 

4Sto6 57;. 

7  to  8 5Si 

9  to  12 J.V 


LAP  WELD,  EXTRA  .STRONG,  PLAIN  ENDS 
i7 


2 S5i 

2!  to  4 SSi 

4  J  to  6 S7i 

7  to  8  SOi 

9  to  12 254 


25' 
ISi 
13li 


STEEL — From  warehouses  at  the  places  named   the  following  discounts  hold 
for  steel  pipe: 

. Black    

New  York 

1  to  3  in.  butt  welded 60% 

3i  to  6  in.  lap  welded 51% 

New  York 

I  to  3  in.  butt  welded '.  .  .      46% 

3!  -o  6  in.  lap  welded ■. .  .      37% 

Malleable  fittings.  Clasi  B  and    C,  from 
pnces     Cast  iron,  standard  sises,  20 —  5%  otY 


Chicago 

62S% 
48',% 

-  Galvanized  - 

Chicago 

50% 


St.  Louts 

ssi% 
4«i% 


St.  Louis 
38!% 

3ii% 


York  stock    sell    at  : 


CAST-IRON  PIPE— The  following  are  prices  per  net  ton  for  carload  lots: 

New  York 

One  San  Fran- 
Current   Year  Ago  Birmingham  Chicago  St.  Louis      cisco 

4in $ig  30       J79  30          $i0.00       $i6.60  149.70     t6 3  00 

6in.andover i3..io        76.30           38.00         il.60  46  70       60.00 

Gas  pipe  and  Class  "A,"  $3  per  ton  extra;   I6-ft.  lengths,  i\  per  ton. 


CLAY  DRAIN  TILE— The  following  prices  are  per  1 000  Un 

New  York 

One 

Size,  In.               Current      Year.^go  St.  Louis  Chicago 

3     $i0.00         J42.50  $35  00  J 50  00 

4      50.00            60.00  85   00  60   00 

5     80.00           85.00  140  00  80.00 

6     105.00          110  00  140  00  100.00 

8      175.00          175  00  200   00  150.00 


S90  00 
115  00 
ISO  00 
250  00 


Dallas 
)S5  00 
65  00 
84.00 
110  00 
181.00 


SEWER  PI  PE— The  following  price 


1  cents  per  foot  for  carload  lots: 


New  York  Pitts-   Birming- 
Delivered    burgh      ham 

.      $0  li        

.H       to. 09 


2.6i       ..' 

2.97       .....   H6SS 


Boston to  in 

Minneapolis 

Denver 

Seattle 145 

Log  Angeles .11* 

New  Orleans 

Cincinnati .Hi 

Atlanta 098* 

Montreal,  dtli.ered .  30* 

Detroit lO.'i 

Baltimoro(/.o  6  ) ijr, 

Baltimore,  ddimred 

*4-in..  C-in..  9-i;i.,  30-i.i.  rejpec 


Louis    Chicago 
.1075   $0    135 


I    125 

1.35 

I   80 

2.025 

3.75 

4.75 

5  50 

6  00 


325 
455 


35 


2  34         2  40 

3  25  

3  90  ..    .. 


5  8  12 

tons     to. 167     to. 507 


24 


36 


tl    71  $j  .57 

2  55  5  66 

1  95  

2  59  

I    65  

1.755       

I    710  i.Cl 

1  c."*?.;    

4   50  6  50 

.';;".  5  i3s^i 

2  295  $23 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS — Following  arc  pricei  per  gallon  in  tank  cars  8,000  gal. 
f.o.b.  place  named: 

New  York.  45%'asplmlt. . .        (at  terminal)  . . . 

New  York,  65%  asphalt (at  terminal) ... 

New  York,  binder (at  terminal) . . . 

New  York,  flux    (at  terminal) . . . 

New  Y"ik.  liquid  asphalt latlcrminal) 

.St.  Louis.  50-60%  asphalt  (/o.l.i  Tulta,  Okla.. 

Chicago.  40-50%  asphalt 

Ohii  ago.  60-70<-;  asphalt 

Dalla.'.  40-50%,  asphalt     

Dallas,  60-70<'i  asplialt '.  . 

Dallas,  75-90';,  asphalt 

San  Francisco,  binder,  per  ion 

•  Freight  J2I  75  ijci  ton  to  Whiting,  Ind. 


mimmum 


Current 

On 

e  Year  Ago 

to.  06 

JO   14 

.05 

.06 

.0S\ 

.06k 

.OSl* 
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ASPHALT— Prire  per  ton  in  packages  (350-lb.  bbl: .  or  425-!b   drum?,  and  in 
bulk  in  carload  lots:  _    „ 

Packaee         Bulk 

New  York  (Bayonne,  X.  J.) J24  00  $15  00 

Boston No  qu  .tations 

Chicaco 2i  '■<>  17  00 

San  Francisco,  /■o.b.  refinery.  Oleum.  Cal 21   50«  1 5  00* 

Dallas         35  00  27  00 

Seattle 27  50  21  50 

Denver «  00  65  00 

U'T^"^ :■••: ;::::;:::;:::  sidVu.f,,  i^f 

Baltimore ■50  00  ^    -  . 

Lo6  Angeles.  .(/.c(orj 22  50  15.00 

Montreal 28  00         21  00 

Atlanta ■>>  "" 

Detroit  (pctrolcu.ii  rsphal  ) 24  50         20  00 

Cmcinnati 27  10         22.10 

Maurer.  N.  J.  (asphal  ) 27(u  38         . ._ 

Maurer.  N.  J,  lasphal:  cenien.) 29(a  36     25,q  31 

•Freight  to  San  Francisco.  80c.  per  ton. 

NOTE — Barrels  or  drums  a-e  optional  in  nioit  ci;ies.     .\bMt  6  bb's.  to  the 
ton.  and  from  4  ti  5  drum.s.     P.tbatcs  of  about  $1  per  bbl..  no  rebate  for  drums. 


PAVING  STONE— 

New  York 5-m. granite.  28'i.29bU,ckopei  Bq.yJ.  H  30.00perM 

-,.  I  About  4x8x4  drcised 3   35  sq.yd. 

*^'"'=»«'' \  About  4x8x4  common 3  00  sq.yd. 

San  Francisco Basalt  block  4x7x8 65  00  per   M 

5-m.  granite 4  20  sq  yd 

Gramte 2.00  sq  yd. 

Granite,  26i  blocks  per  sq.yd.  1 07  00  per  M 

Granite C  J.;  sq.yd. 

Granite 130.00  per  M 


Boston 

Atlanta 

Detroit 

Baltimore. . . 
Montreal. . . . 
New  Orleans. 
Cincmnati. . . 
St.  Louis. . .  . 
Kenaas  City. 


Granite.  4x8] 

Granite 

4i8i4  dres.tcd.  . 
4x84x  common. 
N).  1  Granite.. 


3  25  sq.yd. 

4  50  sq.yd. 
3  35  iq.yd 
3  00  sq.yd; 
3.95  sq.yd. 


FLAGGING— 

New  York 


J  Manhattan.  4  ft. 

i  Queens.  5  ft 

L6x20-in    cross-wal 
Chicago 18  in.  wide 


$0.25  sq.ft. 

.26  sq.ft. 

.  26  "q.ft. 

1.00  lin.tt 

.  70  Im.ft. 


■  York.  cofitM  77c.  for  5x16  i 


,  8Sc. 


WOOD  BLOCK  PAVING—  Siic  of  Block 

New  York 3 

New  York Ji 

New  York 4 

Boston 3 

Chicago 4 

Chicago )> 

St.  Louis 3! 

St.  Louis 4 

Seattle 4 

Minneapolis 3} 

AtlanU 31 

New  Orleans 3 

New  Orleans *  31 

New  Orleans 4 

Dallas 4 

Baltimore 31 

Montreal,  delirered 4 

Detroit 3 

Detroit 4 

Cincinnati 4 

Kansas  City 4 


Treatment 

Per  Sq.Yd. 

16 

t2.09 

16 

S.17 

16 

g.37 

16 

g.n 

16 

S  00@3.SS 

16 

2  ^0@2   7'i 

16 

3  25 

16 

3  75 

16 

Off  market 

16 

2  IS 

16 

2  30 

16 

2  00 

16 

2  35 

16 

2  65 

II 

3  90 

16 

,1 ,  6i 

'.6 

4  50 

16 

2  84 

16 

3  00 

16 

3  30 

16 

s.oodu.'  .'■'' 

CONSTRUCTION   MATERIALS 

SAND  AND  GRAVEL — Price  for  cargo  or  carload  lots  13  as  follows.  i>cr  cu.yd.: 


N«wYork $2  25 

Denver 

Chicaco 

St.  Louin,  prr  t  n .  .  .  . 

Seattle 

Dallaa,  deliterrd 

Minneapolis,  ■■','.. 

Cincinnati 

San  Francisco 

Boeton,  per  ton.  . 

New  Orleans 

Lot  Angeles,  per  i' :.. 

Atlanta,  per  ton 

Detroit 

Baltimore,  prr  ton. . . 

Montreal,  per  ton.  .  . 

BtrminKhani,  per  ton 

•  Fine  white  »and:  Pacific.  $4  ikt  tun 
t  Freight  from  quarry  to  I,o-  Angeles 

price. 

X  Per  cu.  yd. 


H  1 

Current 

One 
Year 
Ago 

■ i  I 

Current 

One 
Year 
Ago 

Sand 

0.  c 

Yea. 

Current       Ago 

$2  25 

n  00 

«2.25 

$3  00 

$1.25 

$1.50 

2.00 

1.40 

1    80 

1.80 

1    60 

1  00 

I.HO 

2   15 

/    SO 

2  15 

I  .SO 

.00 

1   50: 

.911 

1   SS 

.VA 

1   50 

1  25 

1   50 

1    25 

1.50 

.).»» 

2.50 

.i.na 

2  53 

yao 

2.00 

2  00 

1    35 

1  00 

2.25 

2  25 

1    50 

1   69 

2  25 

1   SO 

2.50 

1    50 

1    53 

2  65 

3  50 

2  65 

3  03 

2  CO 

2  85 

J  05 

1   35 

I.SSi 

1  25 

1  45t 

i.:5 

;  :o\ 

2.2.', 

2.25 

2.25 

2.25 

1.35 

s.on 

2.50 

J  m 

2  50 

2  00 

1.40 

1  40 

1.60 

1  60 

2  40 

70 

1  50 

1.45 

1   50 

1   25 

/.,?r 

1    30 
1    2J{ 

Ottawa.  $4.50 
IS  70o.  (>cr  ton. and  is  included  ' 


CRUSHED  STONE — Price  for  cargo  or  carload  lots  f.o.b.  city,  unless  stated 
otherwise,  is  as  follows,  per  cu.yd. : 

—  1 !  In.  .       . ;   In. , 

Current  One  Year  Ago  Current           One  Year  Ago 

New  York $1   90@2  00     $1   90@2.00  $1   90@2.00  $2  15 

Ch  caeo 2.00  2.35  2.00  2  50 

St.  Louis  ie  irToi I    60*  1.90  ;  lO*  I    9a 

DaUa.? 2  80  3  50  2  80  3.50 

.San  Francisco 2  25  1    50  2  50  I   50 

Bo-ton.  a.7i. ereJ 3  00  3  00*  3  00  3  00' 

Minneapohs.  o(  p/a  11  (..       2  00  2  25  2  25  2  25 

KarsasCilyt ISO  2  35  l.SO  2  35 

Denver 3  75  ...  3  75 

.Seattle  dt/tr<T«j 3.00  3  50  3.50  3  50 

Atlanta 2.25*  3  10  2  25»  3  I0» 

Cincinnati  deiiwraf ..  .        2.06  .  2.06                      1   65 

Los  Angeles l.SO*  I  60«  1.70*                   I  oO« 

Detroit 1.90*  2  00*  1.90*  2.00* 

Baltimore 1. 75*  I  80'  ;.6.5*                   1.80« 

Montreal 2.00*  2  30»  2. 10«  2. 30* 

Bitmingham  dWirfTfd        3.20  3,10 
*Per  ton.    tF.o.b.  Joplin.  Mo 


CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lots,  per  net  ton.  at  plants: 

li-In.  i-In.  Roofing             Saad 

Lebanon  or  Bethlehem,  Pa $1.00  $1.00  $2  50             $0  90 

Easton  or  Catasaqua,  Pa 1    00  100  2  00                   90 

Buffalo,  N.  Y.  and  Erie,  Pa 1.25  1.25  2  25              125 

Empnium.Pa 1.25  125  125 

East  Canaan,  Conn 1  25  I   35  4  00              I   10 

Birmingham,  Ala 90  1    15  2.05                   83 

Toledo,  Ohio I  50  I   50  2  35 

Atlanta.  Ga 2.10 

Eastera    Pennsylvania    and    Ne 

Jersey 120  120  2   50                   10 

Westrn  Pennsylvania    and     New 

Jersey 1.25  1.25  2   50                125 

Birmingham,  f.o.b.  sidings  %1.13  (or  $7.45  per  cu.  yd.  on  site) 

LIME — Warehouse  prices: 

Hydrated.  per  Ton  Lump,  perl80-Lb  Barrel(.-i 

Finishirg  Common            Fimshing  Commot 

NewYork $16  99                  ...  $3.69* 

Chicago 20  00                  I  Si 

St.Louis 24  00  $20.00                   .70 

Boston 24  25  20.25  iS.iO  3  10 

Dallas 2.^.00                                        ;,:5 

Cmcinnati 1670  1450                   1225t 

SanFranci^co 25  40  22  00  ....  2  25 

MinneapoUs 29  00  22.00(white)  180 

Denver 30  00  s.9S(hU)  .95(bu.) 

Detroit ;  i  r^^  7,*  75  12  00  (ton)  11  00  (ton I 

Seattle 27  00                 3  50  3  25 

Lo' Angeles 30.00  3.00*  J  00» 

Baltimore 1 1  (W  U.OO                     H.OOt 

Montreal 28  00  ....  15.00: 

Atlanta 19  00  16.00  2  00  150 

.VewOrlcans 17.25                    1.7S 

•  280-lb.  barrels  (net),     t  Per  bushel.      J  Per  ton. 

Minneap^l:s  quotes  c  immon  lump  lime  Kelly  Is.  white;  bruwn  is  $1.50. 

NOTE — Refund  of  10c.  per  barrel. 


NATURAL  CEMENT — Price  to  dealers  for  500  bbl.  or  over,  f.o.b.,  eicluHv. 

of  bags:  Current     One  Year  Af<. 

Minneapols  (Uosendale) $2.80               $2.60', 

Kan-sas  Ctv  (Ft   Scott) 1.60                  l.tO    \ 

New  Orlcan? -i  IB                 3. 36  ll 

AtlanU  (Magnol  a) 11.00  ton            1.90    1 

Cincinnati  (I' \ica) 187                *HT 

Boston  (Rose- dale) 1.05eij95          2.3>  .g, 

— *. 

PORTLANP  CEMENT — Current  pr  cc.-  are  for  barrelt  in  carload  lota.  wOkM 

bags,  to  contractors:  .  .^ 

Current         One  Month  Ago            One  >  ear  Agt 

Without  Bags  Without  Bec« 

New  York  (dcivcred) $2,605*2  70       $2.60(!jj2  70  $4  22(a4I$ 

New  York,  a'o:  gside  dock  to 

dealers 2  «                     2.40  ,- 

Jersey  City  (delivered) 2  89                    2.89  4  25 

Bostin 2  86                     2.86  3.32 

Chcigo 2.17                     2.17  2.1$ 

Pttiburgh 2.17                     2.17  2» 

Cleveland 2.43                     2.43  2  42 

Dctrot 2.43                     2.43  3  00 

Irdanapols 2  43                    2.43  2« 

Toledo.    2.49                      2.49  2.28 

Mlwaukee 2  39                     2.39  2.20 

Duluth 2   10                    2.10  2.20 

Peora 2.45                      2.45  2.J2 

CednrP^pds 2  51                       2.51  2. JO 

Davenport 2  47                      2  47  2.56 

St   Lous.                           2  90                      2  90  2.JJ 

SanFranosco 3  09                        3  09  2.M 

KewOrlcins 3  20                      3  20  J.g 

M.nneapolL) 2  60                      2  41  3. JO 

Denver.    3   10                      3   10  3.10 

■^cattle 3   10                     3  10  J.M 

Dallas 2«0                      2  60  2M 

AlLinta 2  75                      2  75  2" 

C'incinnaU 2  62                      2  62  2  « 

LosAngele. $  $1                      3  21  3  JO 

Baltimore  (del.)  dtayl  :.d  1  -s         2.9i                    2  58  J  56 

Detr.il 2.43                     2.4J  5  00 

Pirmingham S.S6                    3.05  .    .^ 

Kansas  City .lOI                    3  20  2  76 

Montreal..    2  75                     2  75  2  95 

NOTE— Bagi  1  Or.  each.  40<-  per  bbl  ;  80e   per  bbl.  in  Montreal:  60r.  p.rbbl 
in  Los  Angeles. 


September  1,  1921 


ENGINEERING     NEWS-RECORD 


387 


TKIANGLE  MESH— Price  per  100  sq.ft.  in  carload  lots: 

ILAIN  4-IXCn  BY  4-IN'CH  MESH 


Pitts- 

New York 

Style 

\\  fight  m 

burgh. 

(  Warc- 

>Jumber 

PountL 

iiouse) 

032 

0  022 

$0   74 

I    16 

C49 

0  028 

94 

1   45 

068 

0  035 

1    14 

1    74 

C93 

0  045 

1    46 

2  20 

126 

0  057 

1    80 

2  69 

153 

0  068 

2    14 

3   18 

IBO 

0  078 

2   46 

3  63 

245 

0   103 

3   24 

4  74 

287 

0   119 

3  75 

5  46 

336 

0   138 

4  35 

6  33 

395 

0    160 

5   04 

7  30 
P.AVIXG 

Fran- 

;i  24 
1    56 

1  92 

2  46 

3  07 


036P          0  017             ?0  56 
053P           0  024                   79 
072P          0  031                    99 
097P           0  040                 1    28 
049K           0   024                     79 
067R           0  031                      99 
089R         0.040              1   28 
Made  in  I6-.  20-,  24-.  28-,  32- 
150-,  200-  and  300-ft.  length.    G 

$0  88 
1    24 

1  57 

2  02 
1   24 

1  57 

2  02 
36-,  40-.  44-,  48-.  52-  and  56-in   «-idth 

alvanized  is  about  15%  higher. 

in  rolls 

Prices  in  carload  lots  per 

St. 
Chicago            Louis           Fr 
Ji'J  39            »27   50            ! 
2i  9.)              28  90 
n  i5             31    15 
39  33              33    10 

3i  06            

eight  allowed,  or  at  warchou 

100  yd.  for 

San 
ancisco 
34  20 
28  75 

painted 

Dallas 

tlS  50 
27  56 

are  as  follows: 

jage          Weight 
27               233 
26              250 
25              300 

"New  York 
«23  25 
24  65 
27  30 
29   10 
33  80 
from  mill,  f 

24               340 
22              433 

33  06 

.M  n; 

*  Material  shippet 
s  Ic.  per  sq.yd. 

se.    Deliver 

■  charge 

JARS,  CONCRET 

E  REINFORCING — Current  riuotation 
ROLLED  FROM  BILLETS 

*- Warehouse,  Uncut 

Bir- 
New       niingham                             St. 
York           Mill          Chicago      Louis 
n  78          i2  00          i2.78          $3   02 
2  83          I. So          2.S-2          3  07 
2  88           B-SS           2.88           3   12 
2  93           S.35           3-OJ           3  27 
2  98          2. 35          3  4«           3  52 

per  100  lb. 

Pitts- 
burgh 
Inches         Mill 
and  larger   $1    75 
and  larger      1    80 
and  larger      1    85 
and  larger     2  00 
and  larger     2  25 

Dallas 

%;i   -.ii 

■s  ov 

3   7i 
i  110 

San 
Fran- 

$2  35 
2  40 
2  45 
2  60 
2  85 

ncludes  1 5c  rharge  for  cutting  to  lengths  of  2  ft.  and  o\ 
i^ted  bars  cut  to  length  take  extra  of  275  c.  per  100  lb. 

ROLLED  FROM  R.\ILS 


Chicago 

Louis       Dallas 

Chicago 

Louis 

Dallas 

and  larger  tl  90 

J2  00       i3 

25              i 

$ 

»  .W 

«2  25 

$3  50 

2  05         3 
2  10        3 

30              i.  . 

1.30 

2  50 

3  75 

2  0.5 

35 

RICK— Contractors 

price  per  1.000  in  cargo  c 

r  carload  lots 

is  as  follows: 

— 

'-P.Hving 

One          One  Year 

Block  — 

Current 

Month  Ago 

Ago 

3-inch* 

4-inch* 

ew  York  (del.) 

$18  40 

$18  40 

$30  75 

»47  00 

$42  50 

ew  York  (at  dock) . . 

15(5.15  50 

I5@15  50 

25  00 

;;  00 

12  00 

16  00 

34   00 

42  50 

;.  LouLs,  salmon 

17  00 

17  00 

16  00 

14   00 

14  00 

17  00 

•alia- 

12  72 

12  50 

22  07 

44  00 

18   00 
15   50 

18  00 
15   50 

18  00 
13  50 

(not 

44  38 

08  .\ngcle.s 

use.!) 

i:  00 
17  00 

18  00 
17  00 

30  00 
24(.i  26 

46  00 
37   00 

linneapolis  (del.) 

43  00 

ansasCity 

15  50 

15  50 

22  00 

eattle 

14  00 

14  00 

15  00 

48  00 

53  50 

incinnati 

19  00 

19  00 

24  00 

1,2  on 

lontreal  (del.) 

18   00 

18  00 

16  00 

100  00 

120  00 

letroit  (del.)    

altiniore  (del.) 

17  00 

16  25w  18 

23  00 

41    30 

44  00 

.'()  00 

25  00 

20(«  25 

40  OOt 

tianta 

10  00 

10  00 

40   00 

ew  f  irleans  

Ji  00 
11    50 

14  50 
12  00 

25  00 

imiingham 

•  For   paving   block 

3ix8!x3 

and    3>x8'.x4 

re  pecti\ 

elv. 

t  Vitrified,    fob. 

ant,  Baltimore. 

OLLOW  TILE— Price  per  block 

in  carload  lo 

s  for  holl 

Dw  building  til 

. .New  York  ^ 

Perth 

Current 

One 

San 

.Vniboy 

on 

Year 

Chi- 

St. Louis 

Fran- 

N.  .1., 

Trucks' 

.\go 

cago 

ci.sco 

Factory 

Il12il2.        $0  11.170 
.xl2xl2...          IMW 
1x12x12  ,.         J0210 

bil2xl2 

!il2xl2 

$0  2444 
3259 
4345 

JO  09se 

...      $0 

090 
121 
165 
218 
250 

$0   145 
12 
29 

131,3 

.  1575 

$0  17810 

185.1 

.     2i2M 

2408 

26720 

4x12x12 

8x12x12 

12x12x12 

to  102 
084 

to 

190 
161 

inneopolL-  (fob.  carK) 

230 

inneapolln  (deliverer 

1 

092 

175 

250 

incinnati 

.  01183 

H8 

;7.5 

too 

09 
lU 

175 
16 
175 

23 

cattle 

30 

185 

,'i* 

14 

25 

42 

elroit  (delivered)  , . . 

2i5 

20 
16 
0765 

)0 

a 

;Uu>tj. 

afla.   

124 

^rniiQk'  am 

oy.i 

;  ■■! 

STRUCTURAL  MATERIAL— Following  are  ba=e  prices  f.  o.  b.  mill,  Pitts 
and  Birmingham  together  with  quotation:;  per  100  lb.  from  warehouses  at 
named: 


St. 
Loui3 
«3   12J 


Pitts- 

New 

Bir- 

burgh. 

York 

nung- 

Mill 

(del.l 

ham 

Beams,  3  to  15  in. 

1    85 

t2  88 

$2  10 

Channel    3  to  15  in.  . 

1   85 

2  88 

2  10 

Angles.  3  to  6  in..  1  ir 

thick  

1    85 

2  88 

2  10 

Tees.  3  in.  and  larger. 

1   85 

2  88 

2  10 

Plates 

1   85 

2  88 

2  10 

burgh 
places 


3  85 
3.85 
3  So 


RIVETS— The  follow 


ng  quotations  arc  per  1 00  lb. : 
STRUCT  (^RAL 

W'arehouse  - 


—  New  York—    , 
Pittsburgh,  Current       One 
Mill  Yr.  Ago 

.and larger  .   f2  63        t4  40       $6  00 


Chi 


San 
St.  Fran- 

Louis        cisco 
«4  I2i       t5  SO 


CONE  HEAD  BOILER 


}  in.  and  lacger.  .      2  75 

I  and  H 2  90 

J  and  A 3  15 

Lengths  shorter  than  1  i 
take  an  extra  of  25c. 


4  SO 
4  65 
4  90 

,.  take  an 


7  10 
7  25 
7  50 


'  78        4.22!         5.60 
■  9.i        4  225         5  75 
I  18        4  22J         s  00 
Lengths  between  1  in,  a 


Dallas 
$5  50 


6  05 
k1  2  in. 


NAILS — The  following  quotations  are  per  keg  from  warehousi 


Pittsburgh, 

San 

St. 

.Mon- 

^^ill 

Chicago 

Francisco 

Dallas 

Louis 

treal 

$2  75«i«3  00 

$.j  50 

»4   75 

$5  00 

t3  i6 

$4  95 

3  00«i    3  25 

6   1,5 

6   25    . 

7  75 

4  08 

5  00 

PREPARED  ROOFINGS— Standard  grade  rubbered  surface,   complete  with 
nails  and  cement,  costs  per  square  as  follows  at  manufacturing  points: 

. New  York  — •  _ Philadelphia 

1-Ply           2-Ply            3-Ply  1-PIy            2-Ply 

l.c.l.               l.c.l.               l.c.I.  I.C.I.               l.c.l. 

.%1   72      '    i2  OS           %2..50  %1.55           H  90 

.   1   iS             1   7.1             2  10  1  25             1  55 


3-Ply 


No.  I  grade.. 
No.  2  grade. . 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  il.So  per  roll 
in  carload  lots  and  ^2.10  for  smaller  quantities  f.o.b.  Philadelphia. 

Shingles,  red  and  green  slate  finish,  cost  $5.^0  per  square  in  carloads;    $5.65  in 
niuller  quantities,  in  Philadelphia. 


ROOFING  MATERIALS— Prices  per  ton  fob.  New  York: 

Tar  felt  (14  1b.  per  .square  of  1 00  .sq.ft.)  per  roll  of  432  sq.ft $3.25 

Tar  pitch  (in  400-lb.  hhl.).per  1001b 1.52 

Asphalt  pitch  (in  barrles) .  per  ton 47.  50 

Asphalt  felt  (light) ,  per  ton 80.  50 

A-phalt  felt  (heavy),  per  ton 84.50 


.:'.HEETS — Quotations  are  in  cents  per  pound  in  various  cities  from  wi 
also  the  base  quotation.,  froiu  mill: 

Pittsburgh,  San 

Large  St.  Fran- 

l^lue  .\nnealed                             Mill  Lots       Louis  Chicago           cisco 

No.  10 $2  75  $J  7»'  Ci.ji  is  es 

No.  12 2  80              3  77:  3  58  S  30 

No.  14 S  SS              3  82:  3.63  5  35 

No.  16 2  ^S              3  92i  3   73              SiS 

Black 

*Nos.  I8and20 J  irt             4  80  i  iS             6  80 

*Nos.  22  and  24 3  50              4  85  i  50              5  8S 

*No.  26 3  55             4  90  4  56             5.90 

*No.  28 J  65               5  00  4  65              6  00 

Galvanized 

No.  10 »  75              5   00  .)   75 

No.  12 J  8S              5    10  !,  8S               6.10 

No.  14 )  85              5    10  i  85               6  10 

Noil.  17t<j2l                               !,  IS            5  40  5  IS             6  iO 

Nos.  22  and  24                               ;  30             5  55  S  30             6  SS 

•Nos.  25  and  26 (  J5            5  70  .'  55             6  70 

*Xo.  28 I,   75              6  00  5  65               7  00 

♦For  painted  corrugated  sheetii  add  30c.  per  1.000  lb.  for  5  to  28  gage; 
19  to  24  gages;  for  gulvunixed  corrugated  sheets  add  15c.,  all  gages. 


York 
$3  53 
3  58 
3  63 
3.73 


4  25 
4  35 
4  35 
4  «5 
4  80 
4  95 
4  25 
25c.  for 


LINSEED  OIL — These  prices  arc  per  gallon: 

. New  York    

(Jue 
Current       Year    Ago 
PBwinbarrel(5bbl  )  $0   7S  tl    48 


Current 
$0  75 


Year  Ago 
$1  67 


388 


ENGINEERING     NEWS -RECORD 


Vol. 


No. 


WHITE  AND  RED  LEAD— Basi- 


price  per  pound: 
Red 


Drj- 

lOO-lb.  keg 12. S5 

23  and  50-lb.  kegs. .  le  SO 

121-lb.  keg 12.7a 

5-lb.  cans 15. SS 

l-lb.  cans 17  gS 


In  Oil 
IS  7n 
H  00 
U.26 


Dr>- 
15  50 

15  75 

16  00 
18  50 
20  50 


In  Oil 
17  00 
17  25 
17  50 
20  00 
22  00 


-  Whiti 

Current 

Dry 

and 

In  Oil 


Ago 

Dry 

and 
In  Oil 
15  50 

15  75 

16  00 
18  50 
20.50 


LUMBER 


San  Francisco — Prices  of  rough  Dougla.':  fir  No.  1 
loadllots: 

Lumber  Prices  in  Yards  at  San  Francisco 
6-8  and  10-16-18  and  22  and 

12  Ft.  20  Ft.  24  Ft. 

3x3  and  4 $24  50  $25  00  $26  00 

3x6and8 25  50  26  00  27  00 

4s4-6and8 26  00  27  00  28  00 

3x10  and  12 26  00  27  00  28  00 

3x14 26  50  27  50  28  50 

4x10  and  12 26  00  27  00  28  00 

4x14 27  00  28  00  29  00 

24  Ft.  and  Under         25  to  32  Ft. 

+  10 $25  50  $27  50 

6x14 27  00  29  00 

8x10 25  50  27  50 

3x14 27  00  29  00 


more  than  car- 


25  to  32  Ft. 
$28  00 
29  00 

29  50 

30  00 
30  50 

30  00 

31  00 
33  to  40  Ft 

$28  50 
29  50 

28  50 

29  50 


Ne 


York,  Chicago  and  St.  Louis 

Southern  Pine 

New  Y'ork* ■  . Chicago ■ 

20  Ft.  20-24  20  Ft.  22- 

and  Under  Ft.  and  Under  24  Ft. 

3x  4to    8x8 t.i0.00  iSl   00  ill   00  li2  00 

3xioto  10x10 3r>  00  se.oo  is.oo  a  oo 

3xl2to  12x12 iO  00  H  .00  iS.OO  J,7  00 

3xl4to  14x14 iS.OO  46  00  i9  00  50.00 

3xl6to  16x16    50.00  51.00  59  00  60.00 

3x18  to  18x18     55.00  56.00  61.00  65  00 

4x20to20x20 66  00  67  00 

*  Wholesale  price  (to  dealers)  of  long  leaf  pine.  Short  leaf  pine  up  to  14  x  14 
C(k'.f<$15per  M.Icss. 

Price  to  contractors,  on  lighters  or  cars.  New  York,  about  $5  additional. 

St.  I  ouis:  Y'ellow  pine,  22(824  ft.  long,  3  x  4  to  4  x  4,  «.34  50:  3  x  6  to  8  x  8, 
fM:  3  X  12to5x  12,  #40;  3x  14to4x  14,  <IJ6;  3i  16  to4x  16,  »jj;  3x18  to 
5x  18,  «i». 

Over  24  ft.— Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12x12  and  under,  for  .sizes  over  12  x  12  add  $2,  for  merchantable  add  $2  to  sizes 
10  X  iO  and  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 


ether  Cities 

. 8x 

r. 

Boston 

...   $45  00 

Seattle 

New  Orleans. . , . 

....     26  00 

Baltimore 

...      .30  00 

Cincinnati. .,... 

...     38  00 

Montreal 

. ...     70  00 

Detroit 

Denver 

Minneapolis 

...     42  00 

Atlanta 

...     27  50 

Dallas 

...      31.00 

Kansas  City .... 

40  00 

Birmingham .... 

.    .      30  00 

$52  00 

19.00 
2S.60 


t.  and  Under — 
hemlock      Spruce  P. 

$55  00      $45  00       $55  00 


85  00        68  00        78  00 

45.00         44. 00       

Quotations  f.  o.  b.  mills  only 

31   75         

36  00         33  00         


31  09 

'iK .  00 

45  00 

78  00 


$52  00 

19  00 
27  00 

'64  06 
100  00 

45.00 


Boston $45  00 

Seattle 

New  Orleans,  at  mill 50  00 

Baltimore ita  .50 

Cincinnati 82  50 

Montreal.  ' 120.00 

l.oa  Angeles 


Minneapolis 38  00 

Atlanta 15  00 

Dallas 32  00 

KansasCily 37  00 

Birmingham 25  OOt 

*  Montreal — ^I'p  to  32  ft,;   over  which, 
Birmingham— f  I  x  1 2x  1 6.     $2  ndditionii I 
Detr  it — '  enrral  ciu  Inti' ns  n' t  avalabr 
$44;  3x12x16  ft.,  $48:  2x4x16,  $42. 


45  00 

J4-00 


$43  00       $48  00 


37  00 

18  00 

,?4 .  00 
36  50 
23  00 


80  00 
ns  00 
27.75 

i'9 .  SS 


$3  00  per  .\I.  increa^w  up  to  30  ft. 

per  Al.  ft.  for  delivery 

.    Rf.i  gh  fi  ,  2  X  1 2  and  2  x  4.  by  1 6  ft. 


FREIGHT  RATES 


On  fininhrd  hU'v\  prfKlurts  in  tlip  Pittsburgh  dintrict.  inrhidinK  plfttr?*,  ntrur- 
tural  Hbapi-.>«.  nicrrhiint  sled,  burn,  pipe  ftttinKii,  pinin  nnd  Kub'iinizi'd  wire  nniN, 
rivets,  HpikfH,  bolt,s,  Hnt  sheets  (cxront  n)nnisho<l),  chains.  Ptr..  the  following 
freight  rates  ore  cfTcrtivc  in  ccntjt  per  100  lb.,  in  rarloods  of  36,000  lb.: 

Baltimore   $0  33j  Detroit         $0  33 

Birmingham 76; 

Boston A\\ 

BufTftlo 29i 

Chicago 38 

Cincinnati SSH 

ClovelanU 24 

Denver 1 .  35* 

Note — Add  3*j^  tmnHportntion  tax. 


New  <  )rlenii 
New  York 


Minimum  earload.  50.000  lb.,  otruetural  (ttri-l  oiily 
atcel  products. 


515 

38 

ific  CooAt  (all  roil) 1 1  66) 

Philndclphia 35 

St.  LouiM 47) 

St.  Paul VM 

Minimum  rnrlond.  400001b. 


80.000,  lb.  f" 


(.(b.r 


CONTRACTORS'  SUPPLIES 


STEEL  SHEETPILING— The  followirg  price  is  base  per  100  lb.  f.  o.b.  Pitts- 
burgh, with  u  eoiuparisoD  of  a  montb  and  a  >  ear  ago: 

Current  One  Month  Ago  One  Year  .\go 

$2  00  $2.00  $4  00(ajS5  00 


WIRE  ROPE — Di-scounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows; 

New  York 

and.East  i  f 

.Missouri  River 

Hercules  red  strand,  all  constructions 25% 

Patent  flattened  strand,  special  and  cast  steel 25% 

Patent  flattened  strand,  iron  rope J0% 

Plow  steel  round  strand  rope 40rii 

Special  steel  round  strand  rope ; 35"^^ 

Cast  steel  round  strand  rope 27i'7 

Iron  strand  and  iron  tiller 10^^ 

Galvanized  iron  rigging  and  guy  rope +7i% 

California.  Oregon,  Nevada  and  Washington:    Galvanized  iron  rigging  and 
guy  ropes  -f  12jro;  bright  plow  33<;"c  off. 

Wyoming.  New  Mexico  and  Colorado:       Plow  s^teel,  round  strand.  35*^0  off. 
galvanized  iron  rigging  and  guy  rope  -^  12)^ 

Arizona:   30^^   plow  steel;     4-17i%  galvanized  iron  rigging  and  guy  rope.  ^ 
Montana,   Idaho  and  Utah:  SQ%  plow  steel;  +17)%  galvanized  iron  rigging 
and  guy  rope. 

Western  territ  ^ry  not  included  in  above:  Plow  steel,  35%;  galvanized  iron  rig- 
ging and  guy  rope  -1- 1 1\%. 


MANILA  ROPE— For  rope  smaller  than  i-in.  the  price  is  J  to  2c.  eitr 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of 
number  of  feet  per  pound  for  the  various  sizes  is  as  follows;  J-in.,  8  ft. 
i-in..  4i:  Uin.  3i:  IJ-in..  2  ft.  10  in.;  U-in.,  2  ft.  4  in.  Following  Is 
pound  for  |-in.  and  larger,  in  1200-ft.  coils: 


■a;  while 
Ic.  The 
.  i-in.,  6; 
price  per 


Boston 


■York 

Chicago 

Minneapolis.  . 
San  Francisco 

Atlanta 

Denver 

Cincinnati.  . . . 
Dallas 


*0  18 
161 


New  Orleans 

Los  Angeles.  . 

Seattle 

St.  Louis  .... 

Montreal 

Detroit 

Baltimore . . . . 
Kansas  City . 
Birmingham. 


EXPLOSIVES— Price  per  pound  of  dynamite  in  small  lots: 


New  York 

Boston 

Kansas  City 

Seattle 

Chicago 

Minneapolis 

St.  Louis 

Denver 

Dallas 

Los  Angeles 

Atlanta 

Baltimore 

Cincinnati 

Slontreal 

Birmingham,  ddi 
New  Orleans 


Gelatin 

40% 

60% 

0.3075 
24 

$0.,^ 

n 

m, 

.1S7B 

.tm 

.sns 

.iStS 

2299 

2SSS 

28 

.315 

2375 

2725 

29 

375 

.25 

.i7 

.«6 

.30 

.1550 

.«r 

25 

27S0 

2150 

2550 

1925 

2275 

2725 

3075 

ES — For  plain  pine  piles,  delivered  New  York,  the  price  is  a.s  follows 

12-in.  butt-s  6-in.  tops,  length  41-50  ft $9.0rt@/;.IJ 

14-in.  bvitts.  6-in.  tops,  length  51-60  ft , 13.50&lf,Wgl 

14-iu.  butts,  6-in.  tops,  length  61-71  ft 19.00®aM 

Dallas  St  Louli 


$4  60 


6-in 

X  30-fl 

7-in 

X  30-ft 

7-m 

X  35-ft 

8-Tn 

X  3S-ft 

7-m 

X  40-ft 

(t-m 

X  45-ft 

8-m 

x50-ft 

$:  no 

9  00 


SCRAP — The  prices  following  arc  per  groRS  ton  paid  to  dealers  and  produeWJ 
iti  New  York.  In  Chicago  and  .St.  l.ouis  the  <iuotiiti..ns  ure  per  net  ton  Ud 
cover  dchvery  at  the  buyer's  works,  including  freight  transfer  charges. 

New  York  Chicago  St.  Louii 

No.  1  railroad  wrought $10  50  $1150  *»  S? 

Stove  plate 9  50  IJ  00  10  SO 

No,  I  machinery  ca-st /«    ""  1-1  50  It.M 

Machine  shop  turning.s 3  00  4  00  |.0J 

Ca«t  borings 3   75  5  50  t.U 

Kailroad  malleable  cast 8  50  I .'  50  S.U 

He-rolling  rails 1100  13  00  IJ  JO 

Itelaying  rail." ■moo  30  00  27  00 


SHIP  SPIKE.S— Current  prices  per  1001b.: 

-^Siin  Krancisco — ■ 

In.  Llalv.  Black 

»                                     $9   10  $8  40 

I 8  65  6  65 

!'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'..'.' 8  50  '''''' 

Pittsburgh  bone.  M .  W®  $3 .  40  per  1 00  lb 


Scatll 
Blach 

$8  55 
S  25 
9  30 


t^p"J 
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This  Week  and  Next 

CONSIDERABLE  space  is  given  to  water-works 
articles  in  this  issue  because  of  the  convention  of 
the  New  England  Water  Works  Association  at  Bridge- 
port next  week.  The  summaiy  of  chlorination  experi- 
ence and  views  drawn  from  17  chemists  and  filter  plant 
operators  will  be  concluded  next  week.  Not  distantly 
related  to  the  water-works  articles,  either  geograph- 
icallj'  or  by  subject,  is  the  abstract  of  the  St.  Lawrence 
Waterways  report  to  which  several  pages  of  text  and  a 
large  folding  insert  are  devoted,  while  an  article  on 
hydraulic  measui'ements  by  photography  will  appeal 
directly  to  many  water-works  men. 

Wood  Water  Pipe  at  Norfolk 

THOUGHTLESS  people  might  consider  the  Norfolk 
experience  with  a  24-in.  machine-banded  wood-stave 
pressure  pipe  line,  described  elsewhere  in  this  issue, 
as  a  condemnation  of  that  sort  of  conduit.  Quite  the 
contrary  is  the  case.  The  lesson  is  that  here  is  a  mate- 
rial and  type  of  construction,  low  in  unit  cost  of  carrj'- 
ing  capacity,  flexible  in  design  and  construction,  capable 
of  mishandling  then  and  in  operation,  but  adapted  to 
repair  when  through  mishandling  things  go  WTong.  Mr. 
Ledoux's  article  is  notable  because  of  this  lesson  and 
as  a  description  of  a  unique  job  of  restoring  to  use  an 
engineering  structure  that  might  have  been  looked  upon 
in  utter  despair.  Testimony  to  Norfolk's  faith  in  wood 
pipe  is  the  fact  that  it  has  but  recently  let  a  contract 
for  some  ten  miles  additional  of  yet  larger  pipe,  30-  and 
36-in.,  also  under  pressure. 

How  the  Product  Is  Made 

rs'  A  RECENT  bulletin  the  National  Paving  Brick 
Manufacturers'  Association  expresses  the  wish  that 
jvery  engineer  and  public  ofiicial  might  find  time  to 
/isit  a  paving-brick  plant  in  its  operating  hours.  It 
■ontends  that  the  time  would  be  well  spent  by  the  visitor 
ind  it  is  frank  to  say  that  the  paving-brick  manufac- 
urer  would  profit  from  the  time  that  he  would  con- 
ribute  as  guide  anu  nost.  It  would  be  a  reflection  upon 
he  intelligence  of  engineers  and  contractors  to  argue 
he  case  in  favor  of  careful  inspection,  and  even  study, 
if  the  manufacturing  processes  by  which  construction 
naterials  are  produced.  Nevertheless,  the  experience 
'f  manufacturers  is  that  relatively  few  of  their  cu:;- 
omers  interest  themselves  in  the  operations  by  which 
he  materials  are  m.ade  available.  Buyers  know  what 
hese  processes  are  in  a  general  way,  but,  lacking  ac- 
uaintancc  with  details,  are  unacquainted  with  the  fac- 
ers that  go  to  make  a  good  or  a  bad  product.  We  do 
ot  mean  that  one  must  be  thoroughly  familiar  with 
lanufacturing  processes  to  be  able  to  specify  a  proper 
laterial,  but  we  do  believe  the  joint  interest  of  user 
nd  producer  would  be  served  by  more  familiarity  on 


the  part  of  the  user  with  the  manufacturing  processes. 
The  corollary,  of  course,  also  holds — that  the  producer 
should  know  the  conditions  of  use.  Many  efforts  toward 
securing  this  mutual  understanding  have  been  made, 
the  greatest  being  the  continual  efforts  of  the  American 
Society  for  Testing  Materials.  These  efforts  would  be 
much  furthered  if  the  thought  expressed  by  the  Na- 
tional Paving  Brick  Manufacturers'  Association  were 
more  often  acted  upon — that  engineers  and  contractors 
and  public  officials  would  visit  brick  plants  and  the 
establishments  of  other  producers  of  materials  as  well. 

A  Suggested  St.  Lawrence  Plan 

THERE  are  many  variations  possible  in  the  physical 
details  of  canalizing  the  St.  Lawrence  for  ocean- 
steamer  traflic,  at  the  same  time  utilizing  for  power  the 
fall  developed.  One  of  these — with  minor  alternatives — 
is  presented  in  the  Wooten-Bowdentreport  abstracted 
in  this  issue.  It  is  not  necessarily  the  scheme  that 
will  have  to  be  followed  if  the  project  goes  through,  but 
it  does  give  some  line  on  the  costs  involved  and  the 
magnitude  of  the  proposed  engineering  operations.  As 
such  it  provides  a  datum  from  which  consideration  of 
the  merits  of  the  St.  Lawrence  plant  can  start  with 
more  accuracy  that  in  the  past,  when  there  v;as  not 
■available  an  unbiased  estimated  of  cost  or  a  tentative 
physical  plan.  The  International  Joint  Commission  will 
in  a  short  time  submit  the  data  in  the  other  elements 
of  the  proposition,  that  is  the  commercial  possibilities, 
the  financial  complications  and  the  international  obliga- 
tions. With  all  the  facts  before  the  countiy  the  St. 
Lawrence  development  can  then  be  argued  out. 

Dr.  Houston  and  B.  Welchii 

SIR  ALEXANDER  HOUSTON,  director  of  water 
examinations,  Metropolitan  Wat«r  Board,  London, 
England,  has  written  an  article  for  Engineering  Newx- 
Record — to  appear  Sept.  22 — which  is  a  most  valuable 
supplement  to  the  discussion  in  our  issues  of  June  2  and 
9  of  B.  Welchii  as  a  test  of  the  sanitary  quality  of 
water  and  as  a  possible  cause  of  gastro-enteric  and 
diarrheal  outbreaks.  The  article  contains  trenchant 
remarks  on  chlorination  and  on  slow  sand  and  mechan- 
ical filtration.  The  66  contributors  to  the  discussion 
of  B.  Welchii  in  our  issues  of  June  2  and  9  made  such 
frequent  reference  to  the  work  and  opinions  of  Dr. 
Houston  that  they  and  all  othei-s  interested  in  water 
supply  will  welcome  his  review  of  this  important 
question. 

When  Are  Construction  Conditions  Good? 

FOR  the  first  time  this  year  the  value  of  contracts  let 
during  any  one  month,  as  reported  in  Engineering 
Nev's-Rccnrd,  has  exceeded  the  amount  recorded  durin^' 
the  corresponding  month  of  1920.  During  August  the 
value  was  in  e.xcess  of  $106,000,000  as  against  $92,000,- 
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000  for  August  1920.  The  year  1920  was  considered  a 
good  construction  year,  so  a  comparison  of  the  two 
years  should  be  fair  as  indicating  present  construction 
conditions.  It  is  apparent,  however,  that  during  1920 
a  large  amount  of  holdover  highway  work  kept  many 
busy.  Such  activity  was  not  reflected  in  the  contracts 
recorded  as  let  last  year.  Again,  industrial  work  last 
year  was  very  active.  This  year  it  is  not.  On  the  other 
hand  much  private  work  is  now  being  done  under  the 
general  classification  of  miscellaneous  building.  About 
half  the  total  contract  value  for  the  past  month  was  in 
that  class  of  woik.  And  highway  work  in  August  was 
fifty  per  cent  greater  than  August  of  last  year.  Why 
then,  with  these  figures  at  hand,  is  the  construction 
industry  so  depressed?  Is  it  because  the  contracts  are 
absorbed  by  the  smaller  contractors,  from  whom  it  is 
more  difficult  to  secure  business  information?  It  is  the 
common  word  among  the  large  contracting  organiza- 
tions that  conditions  are  bad.  Why,  with  so  much  work 
being  put  under  contract  are  they  bad?  Are  contrac- 
tors basing  their  judgment  of  "a  good  year"  upon  the 
remembrance  of  war  contracts  that  ran  into  many 
millions?  Someone  is  getting  the  contracts,  doing  the 
work,  and  profiting  thereby.  In  view  of  the  figures  on 
contracts  let  contained  herein,  it  is  difficult  to  see  why 
conditions  are  as  bad  as  reported. 

Dangerous  Cross-Connections 

THE  case  for  cros.«-connection  between  safe  public 
water  supplies  and  dangerously  polluted  private 
supplies  is  presented  elsewhere  in  this  issue  in  the 
Goethals  corporation's  report  to  a  committee  of  Hart- 
ford manufacturers.  The  report,  which  for  the  most 
part  discusses  the  problem  in  general  terms,  should 
be  read  in  connection  with  the  one  of  the  same  subject 
by  C.  M.  Saville,  manager  and  chief  engineer  of  the 
Hartford  water-works,  printed  in  our  issue  of  July  7, 
p.  12,  wherein  specific  evidence  against  cross-connec- 
tions based  on  Hartford  conditions  and  experiences  is 
given.  The  Hartford  Water  Commissioners  have  not 
only  stood  by  their  guns  in  refusing  to  rescind  or  modify 
their  order — except  in  postponing  the  date  it  becomes 
effective — but  they  and  their  engineer  appear  also  to 
have  won  over  the  manufacturers  to  an  appreciation  of 
the  reasonableness  of  the  order  and  a  willingness  to 
obey  it.  This  is  creditable  to  all  concerned.  Hartford's 
achievement  promises  to  aid  in  the  widespread  cam- 
paign for  the  severance  of  all  physical  connections 
between  public  supplies  made  safe  at  great  expense 
and  dangerous  private  water  supplies  selected  with  no 
regard  except  cheapness.  It  will  also  give  support  to 
those  water  and  health  authorities  who  for  the  present 
feel  all  they  can  hope  to  attain  is  the  material  but 
imperfect  protection  afforded  by  substituting  readily 
accessible,  fretiuently  in.spected  double  check  valves  for 
old-fashioned,  buried-no-one-knows-where  single  check 
valves. 

Letting  Contracts  Now 

FALL  LETTING  of  highway  contracts  has  been  urged 
upon  state  road-building  organizations  by  the  Secre- 
tary of  Commerce.  Avoidance  of  a  further  increase  in 
unemployment,  amelioration  of  present  conditions,  and 
a  better  spreading  of  the  construction  load  are  chief 
a.nong  Mr.  Hoover's  reasons  for  addressing  his  recent 
letter  to  the  state  governors.  His  arguments  apply 
equally  well  to  all  classes  of  construction.     In  fact,  they 


are  more  pertinent  as  applied  to  building  work  than  to 
other  types,  for  that  can  go  on  in  cold  weather.  Fall 
letting  for  buildings  means  work  this  winter,  when  we 
will  most  need  it,  while  fall  letting  for  road,  sewer, 
water  and  similar  works  is  principally  preparation  for 
an  earlier  start  in  the  spring.  Objection  to  letting 
contracts  now  may  be  raised  on  the  ground  that 
the  falling  market  indicates  further  decreases,  and 
that  those  who  invest  now  will  lose.  A  job  thoroughly 
planned  and  carefully  executed  without  interruptions 
will  be  inexpensive  in  comparison  with  the  job  that  is 
held  up  because  of  transportation  congestion,  scarcity 
or  lack  of  materials,  difficulty  of  getting  labor,  or  fail- 
ure of  equipment  to  arrive  in  time.  Winter  construc- 
tion is  relatively  certain  of  being  free  from  these 
difficulties,  while  work  let  now  for  spring  execution 
can  get  well  ahead  by  carrying  on  demolition  in  winter, 
stockpiling  materials  and  getting  equipment  on  the  job. 
The  advantages  give  promise  of  counterbalancing  what 
price  reductions  are  likely  to  occur.  Prices  now,  in 
fact,  seem  to  be  tending  towaj'd  stabilization. 


Problems  in  Water  Chlorination 

WHILE  questionnaire.'^  and  symposiums  cannot  take 
the  place  of  accurate  scientific  laboratoi-y  tests 
and  field  observations,  the  collection  of  such  data  as  is 
available  from  different  parts  of  the  country  will  always 
serve  as  a  starting  point  for  further  investigation. 
Moreover,  it  will  prevent  useless  duplication. 

Many  apparently  conflicting  statements  have  beoi 
made  with  reference  to  experiences  with  liquid  chloi'ine 
when  used  to  eliminate  bacteria  from  drinking  water. 
Bringing  data  and  opinion  together,  as  is  done  elsewhere 
in  this  issue,  enables  one  to  explain  the  reasons  why 
conflicts  are  found.  Briefly,  it  is  because  of  the  differ- 
ent characteristics  of  dissolved  and  suspended  foreign 
matter  in  drinking  water.  Most  of  the  substances  other 
than  H,0  react  with  chlorine,  some  of  them  forming 
disagreeable  compounds.  Few  people  ever  get  from 
drinking  water  the  acid  taste  of  real  laboratory 
chlorine.  Furthermore,  the  creosote-chlorine  taste  for- 
merly experienced  in  Milwaukee  is  not  to  be  compared 
with  an  algae-chlorine  oi'  colored-wator-chlorine  taste. 
Some  waters  are  nearly  neutral  and  a  slight  addition  of 
the  acid-producing  chlorine  gives  the  water  acid  char- 
acteristics. The  great  bulk  of  our  waters,  however,  art 
far  too  alkaline  to  fnake  the  slight  addition  of  chlorint 
a  disturbing  factor. 

In  preparing  the  questionnaire,  we  first  had  in  mine 
asking  about  the  effect  of  water  with  residual  chlorine 
(in  the  lining  of  the  kidneys.  We  could  not  leam 
however,  that  even  the  doctors  had  made  any  studies 
and  therefore  abandoned  the  idea  of  burdening  the  ques 
tionnaire  with  a  query  to  which  practically  every  om 
would  have  had  to  confess  at  least  comparative  ignor 
ance. 

Some  of  the  conclusions  one  reaches  on  reading  th' 
answers  to  the  questionnaire  are  as  follows:  (1)  Ool' 
water  troubles  are  due  far  more,  probably,  to  other  ^1 
tors  than  chlorine,  although  cold  slows  up  the  chemlcsl 
reaction  and  theoretically  should  make  a  smaller  dosi 
permissible  if  the  taste  limit  had  been  neaily  reacheil 
(2)  People  do  become  accustomed  to  slight  tastes  anf 
odors  or  else  get  tired  of  complaining.  (3)  No  lifflil 
can  be  set  on  the  amount  of  residual  chlorine  whlcl 
will  produce  tastes.     (4)   A  well  water  with  0.01  p.p.n| 
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rnay  taste  and  a  surface  water  with  0.8  p. p.m.  may  not. 
(5)  With  one  or  two  exceptions  corrosion  has  not  been' 
experienced.  (6)  The  operators  ai'e  about  equally 
divided  on  the  expediency  of  holding  to  the  highest 
standard  of  filter  efficiency  rather  than  getting  clarifica- 
tion only  and  bacterial  control  with  chlorine.  (7) 
Aiming  at  the  Public  Health  Service  standard  is  desir- 
able but  not  necessary.  (8)  After  certain  limits — up 
to  600  to  1,000  units  per  c.c. — an  algae-infested  water 
requires  more  chlorine. 

Finally  one  concludes  that  chlorination  has  come  to 
stay  as  a  most  valuable  health  guard,  and  that  the 
slight  inconveniences  and  complications  are  far  out- 
weighted  by  the  added  safety  factor  placed  in  the  hands 
of  the  operator. 

Water- Works  Progress  and  Opportunity 
at  Cambridge,  Mass. 

MASSACHUSETTS  cities  have  been  slow  to  adopt 
any    method    of    water    treatment    except    that 
incidental  to  storage  or  required  for  the  removal  of 
iron   from   ground  water.     This    ha.s   been   due    in   no 
small   part  to   topographical   and   geological   conditions 
favoring    the    introduction    and    maintenance    of    sup- 
plies of  high  natural  quality.     To  this  has  been  added 
early    and    persistent    efforts    by    the    State    Board    of 
Health    and    by    municipalities    to    prevent    dangerous 
water    pollution    and,    where    it    could    no    longer    be 
avoided  in  the  case  of  existing  supply,  to  go  far  afield, 
if  need  be,  for  new  and  relatively  safe  source.     Where 
filtration  has  been  adopted,   it  has  heretofore  been  of 
the  slow  sand  type,  except  in  the  case  of  iron  removal, 
I  for  which  mechanical  filters  have  been  used.     Chlorina- 
1  tion  has  been  little  used  in  the  state. 
I      All    these   things    make    noteworthy    the    mechanical 
filtration   and   chlorination   plant   now  being   built   for 
Cambridge,  Mass.,  as  described  elsewhere  in  this  issue. 
This  plant   is  all  the  more  notable  because  for  years 
past    Cambridge   has    had    one    of   the    lowest    typhoid 
death  rates  in  the  counti*y ;  but  it  should  be  added  that 
I  freedom  from  typhoid  did  not  protect  Cambridge,  early 
n   1920,   from   one   of  those   mysterious   outbreaks   of 
I  ntestinal  troubles  that  have  occurred  of  late  in  sev- 
fi  !ral  cities  having  water  supplies   of  good   reputation, 
'f  this  outbreak  did   not  hasten  the  determination  of 
t,  he  city  to  build  a  complete  water-treatment  plant,  it 
^  nust  certainly  have  made  the  city   fathers  feel  more 
'I  iure  than  ever  that  the  money   for  the  plant  will  be 
I  veil  spent.     And  yet  it  will  not  be  surprising  if  the 
'ital  statistics  of  Cambridge  reflect  little  effect   from 

a  he  purification  works  after  they  are  put  in  use.  The 
yphoid  rate  there  has  long  been  so  low  as  to  give 
(i  ittle  hope  from  any  further  reduction  on  account  of 
k  iltration. 

If    In  view  of  this,  the  water  and  health  authorities  of 

M  Cambridge   might  well   give   immediate   and   searching 

»  ittention  to  studies  of  the  water  supply  and  of  the  vital 

il  statistics  designed  to  show  the  beneficial  effect  of  water 

reatment  on  causes  of  death  and  sickness  other  than 

yphoid.     To  urge  this  is  not  to  question  the  wisdom 

if  water  treatment  for  Cambridge  but  rather  to  encour- 

ge   the   amassing   of   data   that   will    show   the   exact 

ature  and  extent  of  the  benefits  flowing  from  a  water 

upijly  as  nearly  ideal  as  engineers  can  make  it,  while 

t  the  same  time  throwing  much  needed  light  on  some 

f    the    unsolved    problems    connected    with    intestinal 


outbreaks  attributed,  rightly  or  wrongly,  to  public 
water  supplies.  Cambridge's  local  progress  gives  it 
opportunity  for  world-wide  service. 


Unemployment 

THAT  part  of  Gompers'  address  at  Atlantic  City  last 
month  in  which  he  enlarges  on  unemployment  is 
worthy  of  serious  consideration.  It  points  to  the  need 
for  every  agency  that  can  influence  costs  and  help  to 
stabilize  business  to  do  all  in  its  power.  Not  the  least, 
however,  of  those  who  can  influence  the  situation  is 
Mr.  Gompers  and  his  influential  assistants  in  the  Ameri- 
can Federation  of  Labor. 

Mr.  Gompers  gives  the  total  of  unemployment  as 
5,700,000.  It  should  be  remembered,  though,  that  the 
Department  of  Labor  in  giving  out  the  statistics  which 
Gompers  quotes,  pointed  out  that  the  comparison  was 
with  the  peak  of  last  year's  employment,  and  that  the 
demand  for  workers  at  the  peak  last  year  brought  into 
employed  ranks  many  women,  girls,  and  boys  who  are 
not  normally  in  the  employed  ranks.  By  what  amount 
these  factors  would  reduce  the  alleged  "unemployed  fig- 
ures" the  department  does  not  say.  Probably  it  would 
be  a  considerable  percentage.  Moreover,  "normal"  un- 
employment, statistics  show,  runs  from  2,000,000  to 
3,000,000,  being  lowest  in  the  late  summer. 

Even  so,  however,  there  is  good  reason  to  be  thinking 
about  our  unemployment.  It  is  large,  no  matter  what 
the  off-sets.  The  immediate  situation,  too,  is  not  so 
serious  as  that  which  we  will  find  in  the  winter  if  un- 
employment on  the  present  scale  continues.  It  is  to  this 
that  Gompers  is  looking  foi-ward.  Now  there  is  rela- 
tively little  distress,  but  winter  brings  the  need  for 
watertight  shoes,  warm  clothing,  and  coal. 

We  are  all  in  hopes  of  a  sharp  pick-up  between  now 
and  Christmas.  There  are  many  signs  that  it  is  on 
the  way.  It  can  be  hastened  if  every  one  will  do  busi- 
ness on  a  narrower  margin  and  by  the  workers  giving 
full  efficiency.  In  the  construction  industry,  for  ex- 
ample, if  the  workers  can  carry  to  owners,  contractors, 
engineers,  and  architects  the  confidence  that  there  will 
be  100  cents'  worth  of  honest  work  for  every  $1  of  wage 
payment,  it  will  stimulate  the  constantly  rising  curve  of 
construction  work — even  in  fact  of  the  approaching  cold 
weather.  The  records  kept  by  Engineering  News-Rec- 
ord show  a  constant  increase  month  by  month  in  bids 
invited  and  contracts  let  this  year.  The  August  totals, 
in  fact,  exceed  those  of  last  year.  High  costs,  however, 
still  hold  work  back — and  of  these  not  the  least  is  high 
labor  cost.  Note  that  we  say  labor  cost,  not  wage. 
High  wages  are  not  incompatible  with  low  costs. 

What  is  true  in  the  construction  industry  is  true  also 
in  every  line. 

Of  course,  output  per  man  is  now  very  much  better 
than  it  was  last  year.  Some  say  it  is  near  the  pre-war 
normal.  Where  the  chief  room  still  lies  for  improve- 
ment is  in  the  abrogation  of  many  of  the  restrictive 
union  rules.  Right  there  Mr.  Gompers  and  his  asso- 
ciates are  in  a  position  to  have  a  tremendous  influence. 

There  is  practically  no  hope  of  changing  these  rules 
by  advice  or  by  force  from  the  outside. 

Therefore,  while  the  outlook  causes  concern  and  while 
there  are  many  factors  that  can  influence  the  situation, 
Mr.  Gompers  is  in  a  position — better  than  any  other 
man — to  help  stimulate  business  and  thus  reduce  unem- 
ployment. 
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Problems  in  the  Chlorination  of  Water— I. 

Seventeen  Water -Works  Operators  Give  Experience  on  the  Effect  of  Temperature  on  Tastes  and  Odors 

Corrosion  of  Metals  and  Efficiency  Factors 


Chlorination  of  public  water  suppliea  having  come 
to  stay,  it  is  necessary  to  go  to  the  bottom  of  all  of' 
the  problems  which  the  process  brings  to  the  operator. 
Does  chlorine  cause  more  tastes  in  summer  or  winter? 
In  malarial  countries  the  use  of  quinine,  one  of  the 
bitterest  and  least  palatable  of  drugs,  becomes  a  habit 
for  which  a  craving  develops.  Do  people  get  so  accus- 
tomed to  chlorine  tastes  as  not  to  notice  the  "medicinal" 
flavor?  It  is  too  much  to  expect  that  they  will  ever 
crave  it  as  do  the  quinine  addicts.  Perhaps  they  get 
tired  of  complaining  and  we  assume  that  they  like  it. 
Anyway,  to  the  ordinary  tongue  what  is  the  limiting 
dose  which  does  not  produce  a  noticeable  taste?  How 
about  the  numerous  rumors,  a  few  substantiated,  too, 
of  metal  corrosion?  Then  there  is  the  old  question  of 
the  extent  to  which  chlorination  should  take  the  place 
of  filtration.  Should  plant  operators  strive  less  to 
produce  a  low  bacterial  count  by  filtration,  relying  on 
chlorine  for  that,  and  try  to  get  100  per  cent  clarifica- 
tion as  economically  as  possible?  The  operator  cannot 
brush  the  question  aside  lightly  as  being  fostered  on 
one  side  by  the  consxdting  engineers  who  2vant  to  design 
and  build  filters  and  on  the  other  by  sellers  of  chlorine 
apparatus.  The  consumer  is  the  first  consideration  of 
the  operator.  He  must  continually  balance  the  public 
health  apiiyist  the  form  and  economy  of  treatment.     He 


is  on  the  firing  line  and  gets  a  reaction  quickly  if  this 
product  does  not  keep  pace  jcith  the  continually  increas- 
ing standards  which  the  ividespread  health  education 
of  the  masses  demands. 

In  view  of  all  these  considerations  Engineering 
News-Record  decided  to  ask  operators  of  typical  plants 
to  tell  of  their  experience  along  these  lines — tastes, 
metal  attacks  and  efficiency  factors.  As  was  to  be 
expected,  agreement  was  not  obtained  on  any  one  of  the 
eleven  questions  asked.  However,  sufficient  light  was 
shown  to  settle  certain  points  as  much  as  they  can  ever 
be  settled  when  taking  into  account  (1  >  the  varied  char- 
acter of  water  over  the  country  and  (2)  the  unstable  and 
variable  characteristics  of  the  chlorine  combinations 
made  icith  the  water-borne  materials. 

Nineteen  answers  were  received  but  from  two  no  in- 
formation bearing  on  the  subject  was  obtained.  Spring- 
field, Mass.,  says  E.  E.  Lockridge,  chief  engineer  of 
water-works,  has  been  able  to  secure  from  its  slow  sand 
filtration  plant  residts  fully  equal  to  those  given  by  the 
chlorine  experts.  Charles  P.  Hoover,  chemist  of  the 
filtration  plant  at  Columbus,  Ohio,  depends  on  lime 
causticity  for  sterilization,  using  chlorine  as  a  precau- 
tionary treatment  only  and  cuttino  it  out  ivhen  con- 
tained organic  matter  is  high  and  chlorine  product 
a  taste. — Editor. 


Temperature  and  Tastes  and  Odors 

TASTES  and  odors  cannot  be  measured  in  the  labora- 
tory-. They  are  almost  intangible,  yet  decidedly  affect 
the  esteem  in  which  the  consumer  regards  a  water.  It 
was  felt  therefore,  that  a  widespread  experience  as  to 
tastes  in  summer  and  winter  would  add  to  the  known 
laboratorj-  facts  relative  to  the  effect  of  low  tempera- 
tures in  slowing  up  chemical  reactions.  Knowing  that 
the  public  verdict  on  any  subject  is  large  psycho- 
logical and  influenced  by  propaganda,  prevailing  opinion 
and  style,  a  question  was  asked  to  bring  out  the  per- 
sistency or  not  of  complaints.  Definitely  then,  the 
opinion  as  to  maximum  quantities  permissible  was 
sought.  The  three  questions  and  answers  which  follow 
indicate  decidedly  divided  opinion  on  the  public's  ver- 
dict and  no  agreement  on  the  limiting  amounts  that 
may  be  used.  Quality  factors  apparently  are  far  morf- 
decisive  than  varj'ing  amounts  of  chlorine  dosage. 

1.  What  troubles  have  you  cxperkuced  in  the  chlorittation 
of  ivater  gxipplies  due  to  different  temperatures'?  Havd 
you  had  more  trouble  in  cold  weather  than  in  warm  weather 
after  a  given  amount  of  chlorine  has  been  u i))Aied? 

2.  Does  the  public  become  accustomed  to  the  tastes  and 
odors  in  chlorinated  umter  so  that  complaints  are  less  fre- 
quent after  a  supply  has  been  treated  for  a  long  period? 

3.  What  is  the  maximum  amount  of  free  chlorine  per- 
missible?      m 

J.  S.  Gettrust,  Superintendent  of  Filtration,  Akron,  Ohio. 

1.   No  trouble.     2.     Experience  elsewhern   indicates  that 

the  public  does  not  get  accustomed  to  them  if  they  are  in- 
termittent. 3.  Varies  with  different  waters.  Akron  water 
frequently  contains  0.15  p.p.m.  without  taste  or  odor. 


J.  W.  Elhns,  Consulting  Engineer  and  in  charge  of  tl 
Cleveland   rapid   filters. — 1.     Chlorination   is   more    easil. 
brought  about  in  cold  water  than  in  waiTn  water.     This  . 
in  line  with  the  well-known  fact  that  all  gases  are  mor 
readily   dissolved   in   cold    water   than   in   warm.      Smaller 
doses  have  more  bactericidal   effect   in   coM  weather   thar 
in  warm.     More  free  chlorine  appears  to  be  present  in  very 
cold    water   treated   with    this   disinfectinp;   agent   than   in 
warm  water.     This  would   seem  to  indicate  that  a  longer 
time   is  necessary  to  complete   the  reactions  taking  placo 
which  fact  is,  of  course,  in  line  with  the  effect  temperatur 
has  upon  the  velocity  of  reactions.    Experiments  made  son; 
years  ago  by  the  writer  showed  that  bacterial  multiplier, 
tion  was  prevented  so  long  as  free  chlorine  was  present.  Th 
bactericidal    effect   of    chlorine    has    been    explained    as 
poisoning  of  the  cell  by  adsorbed  gas.     What  complex  r^ 
actions  may  follow  are,  of  course,  problematical.    Howevci 
the  chlorine,  or  the  hypochlorous  acid  which  may  be  forme 
from  it,  eventually  disappears  as  such.     Whether  these  ri 
actions,  because  of  the  energy  liberated,  arc  sufficient  to  ac 
count  for  the   killing  of  some   or   all   of   the  bacteria,  oi 
whether  it  is  a  case  of  poisoning,  it  is  impossible  to  stati 
with  our  present  knowledge. 

2.  Consumers  may  become  accustomed  to  slight  taste 
due  to  the  use  of  chlorine,  but  it  is  doubtful  if  they  eve 
do  or  will  tolerate  very  marked  tastes  la.^tinp  for  even  t  J 
few  days.  Moreover,  one  must  carefully  distinguish  h* 
tween  the  real  primary  causes  for  obnoxious  tastes  ant 
odors.  If  the  chlorine  itself,  because  of  the  quantity  used 
is  the  cause,  the  remedy  lies  in  part  in  the  hands  of  the 
water-works  officials.  If  the  water  is  infe.^cd  with  micro 
organisms,  cither  living  or  dead,  or  with  dead  organic  mat 
ter,  suspended  or  dissolved,  possible  remedies  may  also  b 
found  in  filtration.  Where  the  cause  is  due  to  trade-wast 
pollution,  especially  the  kind  of  wastes  derived  from  by 
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product  coke  ovens  and  gas  plants,  the  remedy  lies  in  pre- 
venting such  material  from  entering  the  water  supply.  The 
^\Titer's  investigations  in  this  latter  field  have  convinced 
him  that  where  such  wastes  are  the  source  of  the  trouble, 
subsequent  chlorination  must  inevitably  produce  foul  tastes 
and  odors,  and  that  filtration  is  no  remedy.  The  problem  in 
this  case  is  not  one  of  water  purification,  but  of  the  proper 
disposal  of  trade  wastes. 

3.  The  disappearance  of  free  chlorine  is  in  most  cases  so 
rapid  in  a  distribution  system  that  the  writer  doubts  if 
"chlorine  tastes"  are  usually  directly  caused  by  this  reagent. 
Probably  from  0.4  to  0.6  p. p.m.  of  chlorine,  when  first  ap- 
plied, might  be  detected  by  taste  by  the  layman,  but  the 
actual  quantity  of  excess  of  chlorine  rem;uning  from  such 
an  application  will  vary  with  the  temperature  and  kind  of 
water  treated.  Certain  kinds  of  organic  matter  may  com- 
bine with  the  chlorine  and  be  the  real  cause  for  the  taste, 
even  though  no  free  chlorine  be  present. 

A.  E.  Walden,  Superintendent  and  Chief  Engineer,  and 
S.  T.  Poioell,  Chemist,  Baltimore  Comity  Water  and  Elec- 
tric Co.,  Md. — r.  Considerable  trouble  has  been  experi- 
enced from  tastes  and  odors  after  chlorination  during  the 
colder  months  of  the  year.  The  tastes  and  odors  have  in- 
variably been  more  pronounced  when  there  has  been  a  drop 
in  the  temperature  of  the  water.  We  have  been  able  to 
apply  three  or  four  times  as  much  chlorine  during  the  sum- 
mer months  as  in  the  winter. 

2.  The  public  does  not  become  accustomed  to  tastes  and 
odors  in  chlorinated  water.  Complaints  become  less  fre- 
quent unless  a  very  unusual  amount  of  the  chemical  has 
been  used. 

3.  No  definite  amount  of  chlorine  in  a  free  state  can  be 
designated  as  a  permissible  limit  for  all  water  supplies,  but 
it  is  our  opinion  that  it  is  inadvisable  to  permit  more  than 
0.2.5  p. p.m.  of  free  chlorine  to  exist  in  the  water  for  more 
than  half  an  hour. 

J.  W.  Armstrong ,  Filtration  Engineer,  Montebello  Filters, 
Baltimore,  Md  — 1.  Chlorine  is  applied  to  the  filtered  water 
it  rates  varying  from  0.22  to  0.6  p. p.m.  In  summer  the 
ivater  will  absorb  twice  the  amount  that  it  will  in  winter. 
This  is  probably  due  partly  to  the  effect  of  the  cold  water 
md  partly  to  the  fact  that  a  larger  amount  of  organic  mat- 
«r  prevails  in  the  water  during  the  summer. 

2.  When  we  first  started  the  plant  a  slight  chlorine  taste 
n  the  water  would  bring  numerous  complaints,  but  during 
he  past  winter  very  few  complaints  were  received. 

3.  Water  containing  from  0.1  to  0.15  p. p.m.  of  residual 
■hlorine  does  not  necessarily  taste  but  it  is  likely  to,  and 
ve  believe  that  residual  chlorine  in  filtered  water  should 
18  kept  below  0.1  p. p.m.  Water  leaving  the  plant  fairly 
'igh  in  residual  chlorine  will,  after  traversing  four  miles 
f  pipe,  show  a  considerably  reduced  amount,  and  after 
bout  eight  miles  of  travel  there  is  very  rarely  any  residual 
hlorine  left. 

S.  Van  Loan,  Deputy  Chief,  Bureau  of  Water,  Philadel- 
'hia.  Pa.- — 1  and  2.  No  trouble.  3.  Impracticable  to  fix  a 
tandard,  as  amount  varies  with  character  of  the  water 
nd  distance  to  delivery  point. 

Dr.  Frank  E.  Hale,  Director  of  Laboratories,  Department 
f  Wafer  Supply,  Gas  and  Electricity,  N>rw  York  City. — 
.  Complaints  from  taste  with  regard  to  New  York  City's 
upplies  have  not  been  connected  with  tcmperatui'e,  but 
ather  with  fluctuations  in  dosage.  The  greater  portion  of 
ur  supplies  pas.ses  through  reservoirs  of  sufficient  storage 
apacity  to  eliminate  any  large  excess  i.f  chlorine,  and 
jrthermore,  the  dosage  is  so  low,  averaging  usually  from 
.1  to  0.2  p.  p.  m.,  that  there  is  very  little  excess  in  the 
jpply  at  any  time.  Orthotoluidine  tests  indicate  less  than 
05  residual  free  chlorine.  From  experiments  with  chlora- 
line  and  bleach  (see  Journal  American  Water  Works  As- 
iciation,  November,  1919,  p.  804),  temperature  has  no 
oticeable  connection  with  the  amount  of  chlorine  dosage 
-quired  for  given  results;  i.e.,  under  the  same  conditions  as 
>  turbidity,  color,  organic  content,  microscopic  organisms, 
■nount  of  B.  Coll  or  contamination  present,  the  same  dosage 
f  chlorine  will  produce  the  same  efficiency,  winter  or  sum- 
ler.  The  dosage  applied  has  varied  from  winter  to  summer 
jt  different  plants  and  in  different  years  at  the  same  plant. 


At  the  Dunwoodie  plant  during  1916-17  the  dosage  was 
approximately  the  same  winter  and  summer,  but  during 
1919-20  the  dosage  was  larger  in  the  winter  and  fall  months 
than  in  the  summer  months.  On  the  other  hand,  dosage 
at  the  Phoenicia  plant  has  been  greater  in  the  summer  than 
in  the  winter,  and  in  the  Bronx  pipe  line  about  the  same 
the  year  around.  At  the  Dunwoodie  plant  the  gas  is  intro- 
duced to  the  water  through  diffusers.  In  cold  weather  chlor- 
hydrate  forms  and  clogs  the  diffusers  so  that  they  have  to 
be  removed  and  allowed  to  stand  in  a  warm  place  until 
the  chlor-hydrate  evaporates. 

2.  It  is  a  question  whether  consumers  have  become  ac- 
customed to  taste  and  odor,  or  whether  they  have  become 
tired  of  complaining.  In  large  measure  the  amount  of  com- 
plaint depends  upon  whether  the  supply  is  from  surface 
sources  or  from  ground  sources,  people  who  have  been  ac- 
customed to  well  supplies  noticing  particularly  any  change. 
Such  complaints  have  been  occasioned  not  only  by  chlorina- 
tion, but  by  a  change  from  well  water  to  surface,  water,  and 
vice-versa.  Even  after  becoming  accustomed  to  the  change, 
people  complain  if,  by  accident,  an  over-dose  is  applied,  or 
the  chlorinated  water  goes  directly  to  the  consumer  without 
passing  through  a  storage  reservoir. 

3.  The  maximum  amount  of  fi'ee  residual  chlorine  per- 
missible would  depend  largely  upon  whether  it  was  from 
surface  or  ground  sources.  It  also  depends  largely  upon 
various  organic  constituents  in  the  water  supply,  such  as 
essential  oils  of  microscopic  organisms  and  tarry  matters 
taken  up  from  pipe  coatings.  I  have  received  complaints 
from  well  water  which  had  been  treated  with  only  0.1  p. p.m. 
chlorine  and  have  personally  been  able  to  notice  a  slight 
odor  of  chlorine  when  the  orthotoluidine  test  indicated  a 
residual  free  chlorine  of  only  0.01  p. p.m.  On  the  other 
hand,  I  have  introduced  bleach  to  a  surface  water  to  the 
extent  of  0.8  p.p.m.  available  chlorine  without  being  able 
to  detect  the  odor  immediately  after  the  mixture  was  made. 

The  J.  N.  Chester  Engineers,  Consulting  Engineers,  Pitts- 
burgh, Pa  ,  sent  the  list  of  questions  to  several  plants  tvhich 
they  operate.  The  consensus  of  opinion  culled  from  th« 
information  thus  obtained  together  with  personal  observa- 
tions is  reported  by  J.  F.  Laboon. — 1.  It  is  more  difficult  to 
control  the  dose  in  winter  than  in  summer  and  most  of 
the  taste  troubles  we  have  found  have  been  due  to  over- 
dosing during  the  cold  months  of  the  year.  It  is  necessary 
to  reduce  the  dose  during  the  winter  months  to  prevent  ex- 
cessive taste,  although  our  bacterial  results  have  been  satis- 
factory at  these  times. 

2.  Consumers  are  ever  ready  to  complain  when  a  chlorine 
taste  develops  and  we  cannot  say  that  they  ever  become 
accustomed  to  it,  although  we  have  observed  that  they  do  not 
notice  so  readily  an  overdose  as  in  previous  years. 

3.  We  try  not  to  apply  a  greater  amount  of  chlorine  than 
would  produce  a  slight  excess  as  indicated  hy  the  orthotolui- 
dine test.  This  is  one  of  the  rules  we  set  up  in  our  plants 
as  a  guide  for  absolute  sufficiency  of  dose. 

H.  E.  Jordan,  Superintendent  Filtration,  Indianapolis 
Water  Co. — 1.  If  there  is  a  seasonal  diirerence  in  diffi- 
culties as  to  the  use  of  chlorine,  the  difficulties  are  greater 
in  winter  than  in  summer.  Our  tendency  is,  however,  to 
attempt  to  use  more  chlorine  in  the  winter  than  in  the  sum- 
mer, so  that  we  probably  treat  closer  to  the  taste-producing 
limit  at  that  time. 

2.  I  do  not  believe  that  the  Indianapolis  water  supply 
has  a  taste  of  chlorine;  neither  do  I  believe  that  any  water 
supply,  which  to  make  satisfactory  bacterial  reduction  must 
be  treated  with  excessive  amounts  of  chlorine,  should  be 
used  without  modifications  of  the  production  process  to 
eliminate  the  load  upon  that  (the  chlorine)  portion  of  the 
treating  plant. 

3.  There  is  no  reason  to  chlorinate  a  pubiic  water  supply 
to  such  an  extent  as  to  have  a  continuous  excess  of  free 
chlorine  in  the  treated  water. 

R.  S.  Buzzcll,  Chief  Chemist,  Filtration  Plant,  Flint,  Mich. 
— 1.  Cold  water  is  a  favorable  factor  in  eliminating  tastes 
when  organic  color  or  "hay  tea"  is  present  to  an  amount 
likely  to  give  rise  to  a  bad  taste  in  water  of  summer  tem- 
perature. If  the  chlorine  application  is  constant  in  both 
cases,  it  does  not  increase  the  disagreeable  taste  in  water 
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of  high  temperature.  Our  complaints  occur  at  times  of 
the  natural  rise  of  color  and  not  from  chlorine. 

2.  A  filtered  water  of  low  color  and  naturally  free  of 
tastes,  moderately  hard,  given  a  proper  and  reasonable 
chlorine  application,  should  be  agreeable  to  the  taste.  We 
have  rarely  had  complaints  arising  from  chlorine  treatment, 
but  I  do  not  believe  one  can  get  used  to  a  water  having  a 
di.sagreeable  or  "medicine"  taste,  usually  due  to  an  overdose 
of  chlorine. 

."?.  The  permissible  free  chlorine  is  certainly  a  local 
problem.  Some  waters  can  carry  a  greater  amount  than 
others,  and  the  taste  will  still  be  agreeable. 

H.  P.  Bohmann,  Sttperintendent  Water-Works  aiid  Water 
Purification,  submitted  ansivers  prepared  by  R  L.  Piper, 
Chetnist,  Water  Department. —  1.  Lower  temperatures  re- 
tard chemical  action  so  that  smaller  amounts  of  chlorine 
combine  with  the  organic  matter  and  bacteria.  This  leads 
to  the  use  of  smaller  doses  so  as  to  avoid  a  large  excess  of 
free  chlorine.  2.  No.  The  public  is  more  sensitive  after 
several  occasions  of  taste.  Complaints  are  more  numerous 
as  the  people  sometimes  imagine  tastes  when  there  are 
none.     3.     0.08  p. p.m. 

August  V.  Graf,  Chief  Chemist,  Filter  Plant,  St.  Louis, 
Mo — 1.  Trouble  from  tastes  occur  at  times  of  spring  and 
fall  turnovers  if  more  than  1  lb.  per  m.g.  is  used,  but 
chlorine  is  rarely  applied  in  an  amount  less  than  2  lb.  No 
free  chlorine  is  present  when  complaints  of  taste  are  re- 
ceived. No  trouble  is  experienced  during  the  winter  with 
0.03  p.p.m.  of  free  chlorine  in  treated  water.  2.  No.  3. 
0.5  p.p.m. 

Letfis  I.  Birdsall,  Superintendent  of  Filtration,  Minne- 
apolis, Min7i. — 1.  No  trouble.  2.  Do  not  know.  3.  Would 
suggest  0.1  p.p.m. 

Dr.  Ray  R.  LaCroix,  Chief  Chemist,  Board  of  Water 
Cowmissioners,  Denver,  Col. — 1.  We  have  no  trouble  with 
different  temperatures  because  we  reduce  the  amount  of 
chlorine  going  into  the  water  as  soon  as  the  temperature 
drops  coincident  with  which  drop  the  bacteria  decrease. 
2.  Yes.  The  public  does  become  accustomed  to  the  tastes 
and  odors  in  chlorinated  water.  However,  we  endeavor  to 
keep  within  a  certain  limit  which  does  not  become  notice- 
able. 

C.  G.  Gillespie,  Resident  Engineer,  Filtration  Division, 
Sacramento,  Cal. — 1.  Have  noticed  invariably  more  per- 
sistent and  far-reaching  chlorine  tastes  in  cold  than  in 
warm  weather,  except  in  waters  subject  to  algae  and  or- 
ganic pollution.  The.se  latter  factors  have  even  a  more  con- 
trolling influence  in  imparting  a  sustained  taste. 

2.  There  is  no  question  but  that  one  becomes  accustomed 
to  chlorine  tastes  if  they  are  not  too  pronounced.  I  have 
observed  the  taste  in  the  home  supply  most  after  returning 
from  an  extended  absence. 

3.  At  Sacramento  during  the  winter  0.07  p.p.m.  residual 
chlorine  at  the  station  is  needed  for  disinfection,  but  tests 
for  free  chlorine  are  negative  uptown  and  yet  tastes  are 
noticed. 

George  H.  Wilhelvi,  General  Manager,  East  Bay  Water 
Co,   Oakland.   C'nI.,   nvhtniMrrf   '■" '- ■  •   pr-npared  by  P.  I. 


Daniels. — 1.  We  have  had  no  difficulty  in  this  respect,  as 
the  temperature  in  this  district  probably  does  not  vary  suf- 
ficiently to  cause  any  trouble.  We  introduce  a  slightly  larger 
dose  of  chlorine  in  the  winter  on  account  of  the  increased 
turbidity  of  the  water.  2.  We  do  not  dose  the  water  in 
excessive  amounts,  so  cannot  say.  3.  It  does  not  seem 
reasonable  that  there  should  be  any  amount  of  chlorine  in 
the  free  state  left  in  the  water.  If  the  water  has  been 
thoroughly  filtered  I  can  see  no  reason  for  free  chlorine. 

George  C.  Bunker,  Physiologist  to  the  Panama  Canal  m 
Charge  of  Water  Purification  on  Canal  Zone. — 2.  No.  The 
most  which  may  be  expected  is  passive  submission  during 
emergencies  such  as  an  epidemic  or  pending  the  installation 
of  filters.  3.  Varies.  On  the  Canal  Zone  0.02  p.p.m.  of 
residual  chlorine  will  not  cause  complaint. 

Elmer  D.  Merrill,  Director,  Bureau  of  Science,  reporting 
to  A.  Gideon,  Manager,  Metropolitan  Water  District, 
Manila,  P.  I  — 1.  The  temperature  variation  in  the  local 
water  supply  is  very  slight  and  once  the  correct  amount  of 
chlorine  to  be  added  is  definitely  fixed,  no  trouble  has  been 
experienced  in  the  process  of  chlorination. 

2.  Chlorine  treatment,  if  properly  administered  and 
strictly  controlled,  would  leave  only  small  traces  of  chlorine 
in  the  treated  water.  Our  experience  in  the  Philippines 
has  shown  that  the  taste  and  odor  imparted  by  chlorine  is 
so  slight  when  it  reaches  the  consumer  as  to  give  no  cause 
for  complaint.  I\Ir.  Gideon  says:  "We  had  a  few  com- 
plaints when  I  started  the  calcium  hypochlorite  treatment 
in  1910  but  none  since  that  time.  I  suppose  the  people 
got  accustomed  to  the  very  slight  chlorine  odor.  We  use 
a  solution  of  1  to  1,600,000  of  free  chlorine  to  water  by 
weight,  and  on  several  occasions  when  we  tried  to  increase 
the  ratio,  complaints  of  tastes  and  odors  were  received. 

3.  In  the  case  of  the  water  supply  of  the  city  of  Manila, 
no  measurements  have  been  made  of  the  exact  quantity  of 
free  chlorine  present  in  treated  water.  However,  the 
amount  of  0.625  p.p.m.  of  chlorine  is  about  the  maximum 
that  could  safely  be  used  without  imparting  a  disagreeable 
taste  and  odor  to  the  water. 

Attacks  of  Chlorinated  Water  on  Metals 

With  a  few  exceptions  chlorine  in  bactericidal  quan- 
tities has  not  been  found  to  attack  metals.  Apparently 
Mr.  Waklen  has  a  water  so  nearly  neutral  that  the 
small  amount  of  chlorine  makes  it  acid  and  in  conse- 
quence he  has  corrosion  troubles.  Mr.  Laboon  reported 
difficulty  at  Jefferson,  Mo.,  with  meters,  when  hypo- 
chlorite was  used,  and  Mr.  Gillespie  indicates  difficulty 
with  valve  bonnets  where  chlorine  is  applied  under 
suction.  (See  Evriineerinfi  News-Record,  July  15,  1920, 
p.  127).  Most  of  the  answers  were  brief  and  are  in- 
cluded in  the  following  table.  All  of  those  answering 
"yes"  to  Question  6,  excepting  Waklen  and  Powell. 
apparently  referred  to  more  concentrated  solutions 
than    are    commonly    employed     in     water    disinfec- 


nl  i\ii>.<,-  .;,   iw    u  TACKS  OK  CHLORINATED  WATER  ON  METALS 

Q.A.    IsClilorinated          Q.  5.  Incrcasod  Cor-      Q,  6,    Other  MctaU 

Watfr  ,\('i(I  by  1'h                 rosion  Service  .\ttiicked  , 
Operator                                       Indicator                                Pipes 

GcttruKt No                                      No  No  trouble 

Ellnm       Iloubtful                            No  Yes— Dry  tin 

Woldcn  and  Powell   Ye.«,  Ifroni-Thymol  Blue  Yes  Yes 

Anni"trorg. .    .  .Xo   chanRp,    lirom-        ... 

Thymol  Blue 
\Bn  T.onn  .  .  Phila.  IhO.    Always 

Alkaline                            No  Ye» 

Ilalp   .                                                    No  change                           .Xo  effect  ^'e.-* 

I.alinot,                                            No                                      HI.  if  any  SI. 

.lordaii                                              Not  Mid-Wcat  Waters     No  No 

liuijcll                                               No  No 

Uohmsit  Ti                                                          Yes,  if  near  neutral         No  Yes 

point,  Phenolphtbalcui 

Oaf                                                                  Xo.  PhenolphtlmW  in         No  Xo 

Hirdsall  No 

J.aOroix                                                             No  Ycs^^oppcr 

Gillespii-                                                      

Wilhelni..                                                          No  Yen — in  excess 

Bunker .     No.  Phenol  red                 No  No 

Merrill No.— Diniethyl-amiilH-    Xo  Xo 

aso-brnxol 
The  condensed  anHwors  in  the  tubic  were  deduced  from  extended  rcplie,-,  ;mdin  a  few  ■a.ws  were  (lualified.    (.'5ee 


Q.  7.     Bronne 
Attacked 

(j    8.     Boilem,  Bl 
Pitted 

No 

None  reported 
Yes 

Xo 

Xon.'  reported 

No 

No  complaints 

81. 

No 

No 

No 

No 

No  complaints 

No  complointa 

No 

No 

No 

Xo 

Xo 
Yes 

No 

No  complaints 

No  complaints 

and  bonnctj« 
No 
No 
No  complain!  ■< 

No 
Xo 
Xoeon.plaini- 

text  following). 
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don.  The  question  was  intended  to  refer  to  the  ex- 
tremely weak  solution  of  waters  with  residual  chlorine 
remaining  after  treatment.  The  five  questions  and  the 
few  extended  comments  follow: 

4.  a.  Does  the  hydrogen-ion  concentration  fall  on  the 
acid  side  of  the  scale  in  chlorinated  water?  b.  Specify  in- 
dicator, c.  Does  this  happen  if  no  free  chlorine  is  present 
in  the  supply? 

5.  Has  the  increased  corrosion  hi  water  pipes,  both  hot 
and  cold  services,  been  noted  after  chlorination  of  the  water 
supply  ? 

6.  Does  the  chlorine  attack  metals  other  than  iron  and 
steel  and  if  so,  ivhat? 

7.  What  effect  has  been  reported  on  bronze  parts  such 
as  valve  springs,  seats,  impellers,  boiler  attachments,  etc.? 

8.  Has  there  been  any  report  on  damage  to  turbine  blades 
and  nozzles  in  power  plants?  Or  pitting  of  boilers  in  steam 
plants?    Or  damage  to  range  boilers  in  re rdences? 

Mr.  Gettrust — 5.  Corrosion  from  COs  present  in  waters 
coa^lated  with  alum  might  erroneously  cause  chlorine 
to  be  suspected. 

Mr.  Ellms — 4.  Because  of  the  small  amount  of  chlorine 
usually  applied  an  increase  in  hydrogen-ion  concentration 
seems  doubtful.  .When  chlorine  is  applied  to  water,  two 
reactions  probably  occur: 

a.  CI,  -f  H,0  ±5  HCl  +  HOCl 

b.  2  HOCl  ^  2  HCl  4-  0, 

The  first  equation  by  no  means  completes  itself  immedi- 
ately, and  may  account  for  the  residual  "free  chlorine" 
usually  found,  although  the  hypochlorous  acid  (HOCl) 
would  react  similarly. 

It  is  certain  that  the  dissociation  of  the  HCl  would  furnish 
an  increase  in  the  H  ions  present.  If  this  reacts,  as  it 
probably  does,  almost  immediately  with  the  alkaline  car- 
bonates usually  present,  there  would  be  formed  calcium  and 
magnesium  chlorides  and  carbonic  acid. 

CaCO,  +  2  HCl  ^   CaCU   +  H,  CO^ 

The  carbonic  acid  dissociation  probably  takes  principally 
the  form  of  H-{-  and  HCO'i  ions.  The  acid  is  little  dis- 
sociated, yet  is  sufficiently  so  to  indicate  its  acid  character. 
Experiments  by  the  writer  with  filtered  Lake  Erie  water 
using  quantities  of  chlorine  ranging  from  0.1  to  10.0  p.p.m. 
produced  the  following  Ph  values  18  hours  after  being 
treated: 


Eice.^a  Chlorine 

Chlorine    Applied, 

18  Hours  Later. 

P.P.M. 

P.P.M, 

Ph 

0 

0 

7  80 

0  1 

Tr. 

7  75 

0  3 

0  02 

7  70 

0  5 

0  02 

7  70 

10 

0  30 

7  60 

5  0 

2  00 

7  40 

10  0 

7.00 

7  20 

N.B. — Temperature  rose  from  49  deg.  F.  to  72  deg  F.  in  18  hours. 

The  color  changes  were  found  to  be  very  gradual,  and 
for  quantities  of  chlorine  within  the  limits  usually  applied, 
t  is  evident  that  the  Pn  value  is  hardly  affected  more  than 
).l.  If  the  entire  quantity  of  chlorine  represented  by  1 
i.p.m.  were  converted  into  hydrochloric  acid,  which  in  turn 
•eacted  with  the  carbonates  to  produce  free  carbonic  acid, 
here  would  be  produced  only  about  0.6  p.p.m.  of  this  acid. 

Applying  a  recently  suggested  formula  ("Relationship 
>f  Hydrogen  Ion  Concentration  of  Natural  Waters  to  Car- 
)on  Dioxide  Content."  By  R.  E.  Greenfield  and  G.  C. 
Jaker,  Journal  Industrial  &  Engineering  Chemistry,  Oct., 
920): 

A  rn    \^    ift-T 

free 


(//  +  ) 


4  CO,  X    10' 


-h    1    X    10"  where   CO, 


(HCO,) 

carbonic  acid  and  HCO,  =  alkalinity  in  terms  of  CaCO,. 

To  determine  the  Pn  value  of  natural  waters,  the  writer 
nds  that  Lake  Erie  water,  with  about  1  p.p.m.  of  free  CO, 
nd  90  p.p.m.  of  alkalinity,  has  a  P,,  value  of  7.84,  which  is 
radically  the  same  as  the  value  (7.8)  determined  colori- 
letrically.  If  it  is  now  assumed  that  to  this  water  1.0  p.p.m. 
f  chlorine  is  applied  and  that  by  its  complete  decomposi- 
ion  0.6  p.p.m.  of  additional  free  CO,  is  produced  in  the 
■ater,  the  calculated  reduction  in  the   P,,  value   would  be 


approximately  O.L  This  is  not  as  much  of  a  reduction  as 
was  actually  found  colorimetrically  (P^  from  7.8  to  7.6), 
when  applying  LO  p.p.m.  of  chlorine.  However,  in  this  ex- 
periment 30  per  cent  of  the  chlorine  yet  remained  after  18 
hours,  and  it  is  not  improbable  that  in  consequence  the 
water  was  actually  a  little  more  "acid";  that  is,  had  a 
slightly  higher  hydrogen-ion  concentration  than  that  cal- 
culated. It  will  be  noted  that  in  none  of  the  experiments 
made  with  Lake  Erie  water  was  the  water  rendered  acid; 
i.  e.,  a  Pg  value  of  less  than  7.0  was  not  reached.  In  less 
alkaline  waters  this  might,  however,  occur. 

Mr.  Bohmann — 4.  Yes,  provided  the  natural  alkalinity  of 
the  water  is  less  than  the  amount  of  acid  formed  when 
the  chlorine  is  added.  Chlorine  added  to  water  always 
forms  hydrochloric  acid  and  liberates  oxygen,  whether  there 
is  any  free  chlorine  present  or  not. 

Messrs.  Walden  and  Powell — 4.  We  have  noted  invar- 
iably that  after  chlorination  the  hydrogen-ion  concentration 
falls  on  the  acid  side  of  the  scale;  the  indicator  used  is 
brom- thymol-blue.  The  Pg  value  has  been  noted  to  be  as 
low  as  6.  Extended  experiments  carried  out  to  determine 
this  point  were  made  and  it  was  found  that  the  water  before 
chlorination  and  after  filtration  has  a  P,,  value  of  7.2. 
After  chlorine  treatment  the  Pn  fell  to  6.  The  Pn  values 
were  determined  at  the  end  of  three  successive  days.  It 
appeared  that  the  chlorinated  water  gradually  rose  until 
at  the  end  of  the  third  day  the  water  was  again  alkaline, 
showing  a  value  of  7.2,  the  same  as  before  the  water  was 
chlorinated. 

6.  In  the  plants  of  this  company  there  :s  an  indication 
that  chlorine  attacks  not  only  iron  and  steel,  but  also  bronze 
and  admiralty  metals. 

7  and  8.  It  has  been  noted  that  impellers  in  turbines 
have  shown  very  definite  corrosion.  Slight  pitting  has 
occurred  in  the  boilers  of  one  plant,  apparently  more  pro- 
nounced after  the  dose  of  chlorine  was  increased. 

Mr.  Armstrong — 4.  The  hydrogen-ion  concentration  has 
been  as  low  as  6.1  for  filtered  and  for  chlorinated  water, 
using  brom-thymol-blue  as  indicator.  With  the  tests  we 
have  made,  there  seems  to  be  no  appreciable  difference  in 
the  hydrogen  ions  in  the  filtered  water  before  and  after 
the  application  of  chlorine. 

Dr.  Hale — 4.  No  free  acid  exists,  in  my  opinion,  in  the 
ordinary  water  supply  that  has  been  chlorinated,  but  the 
chlorine  combines  with  the  alkalinity  to  form  hypochlorite. 
So-called  residual  free  chlorine  is  the  available  oxygen  of 
this  hypochlorite.  The  above  is  indicated  by  a  reduction  in 
alkalinity  accompanying  the  introduction  of  liquid  chlorine. 

5.  The  amount  of  chlorine  introduced  into  a  supply,  ordi- 
narily, is  too  small  to  have  any  effect  on  corrosion,  and  if 
the  above  opinion  regarding  the  formation  of  hypochlorite 
is  correct,  the  only  effect  upon  corrosion  would  be  the  addi- 
tion of  an  infinitesimal  amount  of  oxygen  to  the  supply. 

6.  Chlorine  is  known  chemically  to  attack,  in  the  pres- 
ence of  moisture,  practically  all  metals  except  silver  and 
possibly  lead,  but  insoluble  deposits  formed  by  partial  action 
prevent  further  corrosion. 

7.  We  are  not  aware  of  any  complaints  of  action  on 
bronze  parts,  such  as  valve  springs,  etc.,  particularly  since 
such  opportunity  is  rare  in  New  York  City's  experience. 
We  have  read  of  such  complaints,  however. 

8.  Complaints  have  been  received  of  range  boilers,  but 
these  were  in  connection  with  the  Catskill  supply  and  are 
in  no  way  connected  with  chlorination,  in  our  opinion,  since 
our  average  dosage  last  year  was  0.07  p.p.m. 

Mr.  Laboon — 4.  In  one  of  our  plants  whore  the  water  is 
treated  with  lime,  generally  there  is  present  alkalinity  as 
determined  with  phenolphthalein,  thus  indicating  the  pres- 
ence of  hydroxyl  ions,  and  therefore  making  the  presence 
of  hydrogen  ions  impossible.  This  indicates  that  the 
hydrogen-ion  concentration  falls  on  the  non-acid  side  of 
the  scale.  Waters  which  arc  acid  to  phenolphthalein,  in 
other  words  containing  carbon  dioxide  and  other  organic 
acids,  would  indicate  the  hydrogen-ion  concentration  falling 
on  the  acid  side  with  chlorination.  This  would  happen,  we 
believe,  even  if  no  free  chlorine  were  present. 

."S.  The  consensus  of  opinion  of  our  informers  and  our 
own   experience   dictates   that   water    pipes,   both    v>nt  and 
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cold    services,    are   corroded   very    little,    if   at   all,   due    to 
chlorination. 

6.  Iron  and  steel  seem  to  be  the  only  metals  which  are 
very  appreciably  affected  by  chlorinated  water,  although 
it  is  our  belief  that  the  other  metals  arc  a'so  affected,  but 
to  a  lesser  degree,  and  the  result  of  the  corrosion  is  not 
noticeable  in  a  short  length  of  time.  The  plant  at  Jefferson 
City,  Mo.,  e.xperienced  considerable  difficulty  while  using 
hypochlorite  of  lime  due  to  the  corro.sion  of  the  brass  parts, 
such  as  gear  trains  in  water  meters.  The  difficulty  has 
been  overcome  by  the  substitution  of  the  electrolytic  cell 
generating  chlorine  for  the  hypochlorite. 

Mr.  Jordan — 4.  The  hydrogen-ion  concentration  in  a 
chlorinated  water  should  pass  toward  the  acid  side  in  an 
amount  equal  to  the  unbalancing  effect  of  the  amount  of 
chlorine  added.  If  the  water  is  sufficiently  alkaline,  as  is 
the  case  in  the  Middle  West,  the  hydrogen-ion  concentration 
will  not  reach  the  neutral  point,  much  less  the  acid. 

Mr.  Bimker — In  the  chlorinated  waters  from  three  puri- 
fication plants  on  the  Canal  Zone  the  hydrogen-ion  concen- 
trations fall  on  the  alkaline  side  of  the  ocale  with  phenol 
red  as  an  indicator.  The  following  table  illustrates  this 
point: 

ITydrogen-Ton  Concentration 

Filtered  Chlorinated  lUsidual 

Plant  Water  Water  Chlorine 

■Mt.  Hope 7  2  7  2  0  08 

Agua  Clara 7  9  7  6  0  06 

Miraflores 7   1  7  0  0  24 

The  following  table  gives  the  Pg  concentrations  of  the 
filtered  water  prior  to  chlorination  at  the  Miraflores  plant 
and  of  the  same  water  after  chlorination  as  drawn  from 
taps  on  the  distribution  system. 

^ — • — — ■ DiHinfceted  Water   — 

Filtered       ■ Hydrogen-Ion 

Wat<*r                     Connentratlion  KLsidual  Chlorine  — 

Hydrogen-Ion      Tap           Tap           Tap  Tap           Tap         Tap 

Date   Concentration    No.  1        No.  2        No.  3  No.  I         No.  2       No.  3 

Feb.    7          7  1             7  2-1-         7  2-1-  .               0  02         0  0 

Feb.    8           7   1                                7  2+          7  2-1-  0  0           0  0 

Feb.    9           7   1              7   1+           7.1+  0  0                           0  0 

F"eb.  10           7   1              7   1+          7  2             7   1+  0  01          0  03         0  0 

Feb.  II            7   1              7   1              7   1+          7  2  0  01          0  03         0  0 

Feb.  12           7   1              7   1+                   .          7   11-  0  01          .                0  0 

An  average  of  0.378  p.p.m.  of  chlorine  was  applied  to  the 
filtered  water  during  the  period  covered  hy  the  above  table. 

7.  No  action  has  been  observed  on  the  bronze  impellers  of 
nine  centrifugal  pumps  through  which  chlorinated  water 
passes  with  residual  chlorine  continually  present  in  amounts 
ranging  from  0.02  to  0.15  p.p.m. 

[Section  II  on  "Efficiency  Factors"  will  appear 
in  the  issue  of  Sept.  S] 


New  Hampshire  Water  Cross-Connection  Control 

Secondary  sources  of  w-ater  supply  in  New  Hamp- 
shire are  controlled  by  the  State  Board  of  Health  under 
legislation  enacted  in  1915  and  amended  in  minor  fea- 
tures in  1919.  The  law  gives  the  board  full  control 
of  all  emergency  intakes  and  also  of  all  cross- 
connections  between  secondary  and  city  supplies.  When 
it  is  necessary  to  resort  to  an  emergency  supply  not 
already  approved  by  the  board,  notice  (o  that  effect 
must  be  sent  to  the  board  immediately.  The  board 
requires  double  check  valves  of  the  Factory  Mutual 
type,  "where  practicable,"  we  are  informed  by  Charles 
D.  Howard,  chief  chemist  of  the  board,  on  all  cross- 
connections  between  industrial  and  public  water- 
supplies.  "Since  191.5,"  Dr.  Howard  states,  "a  con- 
siderable number  of  these  installations  have  been 
effected  and  the  work  is  still  going  on."  Where  such 
cross-connections  exist  the  board  requires  that  all 
water  used  by  the  employees,  whether  for  drinking  or 
ablution,  shall  be  supplied  from  the  public  system, 
through  connections  made  on  the  street  side  of  the 
double  check  valve.  ,  The  law  requires  at  least  semi- 
annual inspections  of  valves  on  cross-connections. 


Repairing  Wood  Water  Conduit  at 
Norfolk,  Virginia 

Ten  IVIiles  of  24-in.  Machine-Banded  Pumping  Main 

Leaking  So  Badly  as  to  Appear  Hopeless 

Successfully  Repaired 

By  J.  W.  Ledoux 

Consulting  Engineer,  Philadelphia,  Pa. 

REPAIR  of  a  24-in.  machine-banded,  mortise-anfl. 
.tenon  joint- wood  pipe  line  delivering  water  under 
pressure  for  use  in  Norfolk,  Va.,  became  necessary 
in  1918  to  cut  down  heavy  leakage.  The  leakage 
was  due  somewhat  to  defective  joint  and  alignment 
work  during  construction  but  principally  to  a  flattening 
of  the  pipe  by  the  earth  load  while  the  pipe  was  under 
low  pressure,  and  an  opening  of  longitudinal  joints 
midway  in  the  cross-section  of  the  pipe  when  the 
conduit  was  subjected  to  heavy  pressure.  The  repairs 
on  the  highest  pressure  portion  were  effected  by  putting 
special  sleeves  consisting  of  steel  b^nds  and  rubber 
strips  over  the  circumferential  joints  and  by  rebanding 
with  steel  rods  and  lugs.  The  local  conditions,  method 
of  repair,  and  leakage  tests  before,  during  and  after  the 
repairs  are  detailed  in  this  article. 

In  1912  the  Norfolk  County  Water  Co.,  which  had 
been  supplying  the  suburbs  of  Norfolk,  Va.,  from  a 
system  of  driven-wells  located  six  miles  east  of  Nor- 
folk, found  its  supply  becoming  insufficient  for  the 
growing  demands,  so  secured  water  rights  on  strearris 
draining  some  45  square  miles  in  Princess  Anne  County, 
12  miles  southeast  of  Norfolk,  and  began  the  construc- 
tion of  an- impounding  reservoir  on  the  nearest  one  of 
the  streams,  known  as  North  Landing  River.  The  first 
development  consisted  of  an  earth  dam  impounding 
441  m.g.,  the  drainage  area  being  12.15  square  miles  and 
the  water  surface  of  the  reservoir  covering  an  area  of 
440  acres.  A  pumping  station  was  built  and  two  oil- 
engine belt-driven  centrifugal  pumps,  each  having  ;i 
capacity  of  3  m.g.d.,  were  erected  therein.  The  plan 
was  to  pump  the  water  from  the  impounding  reser- 
voir ten  miles  to  a  1-m.g.  settling  basin  located  at  the 
driven  well  plant. 

The  experience  of  the  water  company  with  cast-iron 
pipe  used  for  its  pumping  main  from  the  well  supply 
to  its  distributing  .system,  as  well  as  that  of  the  city, 
whose  supply  was  taken  from  impounding  resei^voirs  OD 
drainage  areas  similar  to  the  North  Landing  resei-voir, 
showed  that  in  a  very  few  years  the  carrying  capacity 
of  the  pipe  was  reduced  very  materially,  due  to  the 
combined  effects  of  tuberculation  and  a  hard  clay-liltt 
internal  coating;  therefore  a  careful  study  ^vas  made 
to  determine  the  best  type  of  pipe  for  this  ten  miles  ol 
l)umping  main.  An  investigation  indicated  that  a  16-in 
cast-iron  pipe  would  cost,  laid,  about  the  same  as  t 
24-in.  wood  pipe  of  the  cheapest  type,  and  have  onb 
about  a  third  the  carrying  capacity.  The  writer  ha( 
previously  installed  7,000  ft.  of  this  class  of  wood  pip« 
in  Western  Pennsylvania  for  a  working  pressure  o: 
150  lb.  per  stiuare  inch  and  obtained  fairly  satisfactOT 
results,  so  felt  confident  that  the  pipe  could  be  mad< 
tight  for  the  proposed  pressure,  which  would  ne 
exceed  65  lb.  per  square  inch  at  the  pumping  end  of  tW 
line.  So  with  some  misgivings  the  water  company  df 
cided  to  put  in  the  24-in.  wood  pipe  under  specification 
that  the  lower  half  would  be  designed  for  a  workin 
pressure  of  80  lb.  and  the  upper  half  43  lb.  per  squar 
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inch ;  that  it  would  be  laid  under  the  supervision  of  the 
wood  pipe  manufacturers  and  be  satisfactory  as  to  leak- 
age.   The  construction  was  finished  some  time  in  1913. 

The  pipe  was  made  of  3-in.  Norway  pine  staves,  the 
walls  having  a  nominal  thickness  of  2  in.,  machine 
banded  with  lA-in.  wrought  iron,  No.  14  B.W.G.,  spaced 
about  i  in.  apart,  depending  upon  the  pressure.  The 
joints  were  moi'tise  and  tenon,  made  in  the  usual  man- 
ner by  simply  driving  the  pipe  in  place  by  means  of  a 
"battering  ram"  handled  by  men. 

The  elevation  of  the  pumps  was  about  10  ft.  above 
tide;  the  elevation  of  the  settling  basin  at  the  outlet 
end  of  the  line  28  ft.,  so  the  pumping  pressure  when 
pumping  at  the  rate  of  3  m.g.d.  was  less  than  20  lb. 
per  square  inch.  A  10  x  ■50-ft.  standpipe  was  located 
at  the  pumping  station. 

Under  these  conditions  the  plant  was  operated  until 
the  summer  of  1918,  when  the  cty  of  Norfolk,  finding 
its  own  supply  becoming  inadequate  due  to  the  greatly 
increased  demands  of  its  enormously  augmented  popu- 
lation and  the  war  activities  of  the  Army  and  Navy 
Base,  and  knowing  that  it  possessed  a  small  drainage 
area  and  large  storage  capacity  while  the  Norfolk 
County  Water  Co.  possessed  a  comparatively  large 
drainage  area  and  small  storage,  entered  into  nego- 
tiations resulting  in  a  contract  to  lease  for  three  years 
the  Norfolk  County  Water  Co.'s  plant,  unify  both 
systems  and  thus  secure  an  additional  supply  of  at 
least  4  m.g.d  from  North  Landing  reservoir.  This 
contract  provided  for  the  installation  of  an  electrical 
transmission  line,  duplicate  pumps,  motor-driven,  hav- 
ing a  combined  capacity  of  8  m.g.d.,  and  it  was  reasoned 
that  this  amount  of  water  could  be  pumped  through 
the  line  as  long  as  any  water  was  available  from  the 
North  Landing  reservoir.  It  was  further  provided  that 
the  water  would  be  discharged  into  the  nearest  city 
lake  at  a  distance  of  about  40,700  ft.  from  the  pumping 
station,  and  that  the  24-in.  wood  pipe  must  carry  8 
m.g.d.  as  determined  by  a  service  test  made  in  a  man- 
ner satisfactory  to  the  city  engineer. 

Leakage  Under  Pressure 

At  this  time,  July,  1918,  the  new  pumps  were  sup- 
posed to  have  been  contracted  for  by  the  Army  Base 
which  had  charge  of  all  the  improvements  and  the  unifi- 
cation of  the  two  systems,  and  it  was  necessary  to  have 
the  pumps  before  an  adequate  test  could  be  made. 

It  was  assumed  that  when  8  m.g.d.  were  pumped, 
the  pumping  pressure  would  increase  to  53  lb.  and 
in  all  probability  develop  a  considerable  amount  of 
leakage  which,  if  it  did  not  take  up,  would  require 
repairs  by  the  water  company. 

To  get  an  idea  of  the  extent  and  distribution  of  any 
leaks  that  might  exist  under  such  pressure  as  was  avail- 
able, a  test  was  made  with  the  old  pumps  and  standpipe 
by  shutting  successively  each  valve  on  the  line,  located 
about  a  mile  apart,  and  the  flow  was  measured  by  a 
Venturi  type  of  meter.  The  results  were  astounding. 
In  the  first  24,000  ft.  under  a  pressure  of  21  lb.  per 
square  inch,  the  leakage  amounted  to  2.4  m.g.d.  and 
an  inspcftion  of  the  line  showed  the  leakage  to  be 
almost  continuous  for  the  entire  distance.  It  was  then 
decided  to  repair  to  the  first  valve,  some  6,-500  ft.,  which 
showed  a  leakage  of  0.7  m.g.d.  When  the  pipe  was 
uncovered  it  was  found  that  practically  every  joint 
leaked  and  nearly  every  pipe  leaked  along  the  staves, 
halfway  between  the  top  and  bottom. 


So  it  was  decided  to  reinforce  the  entire  length  with 
rods  between  the  circumferential  joints  and  with  bands 
over  the  joints.  The  rods  were  S  in.  in  diameter, 
secured  by  double  malleable  iron  lugs.  Several  methods 
were  tried  before  finding  a  satisfactory  joint  reinforce- 
ment. In  the  first  method  the  outer  part  of  the  old 
joint,  between  the  pipe-length  ends,  was  caulked  with 
lead  wool.  Then  a  i  x  6-in.  iron  band,  bolted  at  the 
ends  so  as  to  form  a  sleeve  with  a  diameter  1  in.  larger 
than  that  of  the  outside  of  the  pipe,  was  centered  over 
the  joint  and  the  space  between  the  sleeve  and  the  pipe 
filled  with  leadite  poured  through  a  pipe  jointei-.  Al- 
though apparently  successful  at  first,  in  a  few  days  the 
leadite  gave  way  through  erosion.  Neat  cement  was 
then  used  and  found  to  be  effective  as  regards  tightness 
but  was  too  costly  because  of  the  necessity  for  digging 
large  hellholes  to  enable  the  cement  pouring  work  to  be 
done  properly.  After  much  further  experimentation  a 
circumferential  joint  was  devised  (see  sketch)  that  was 
the  most  effective  and  economical  of  all  those  tried. 
The  joint  was  scraped  off  all  around  the  pipe,  and,  at 
the  top,  for  a  distance  of  12  in.,  it  was  caulked  with 
lead  wool.     A  strip  of  rubber  75  in.  long,  1]  in.  wide 
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METHOD  OF  B.A.NDING  21-lN.   PIPE  JOINT 

and  \  in.  thick  was  stretched  around  the  pipe,  centered 
directly  over  the  joint,  and  tacked  on  the  pipe  at  each 
end  of  the  strip,  leaving  a  space  6  in.  wide  between  the 
ends.  Upon  this  was  placed  a  wrought-iron  hoop,  h  in. 
thick,  and  \\  in.  wide,  made  taut  by  a  bolt  end  and  lug. 
This  band  was  made  out  of  S-in.  round  iron  by  means  of 
a  steam  hammer,  leaving  one  end  for  a  buttonhead  and 
the  other  end  for  a  thread  5  in.  long.  As  the  thread 
was  screwed  up  the  hoop  was  hammered  and  the  leak- 
age effectively  stopped  for  any  desired  pressure. 

Near  the  end  of  each  day,  before  the  trench  was 
back-filled,  a  pressure  test  was  applied  to  the  line  and 
any  leaky  joint  that  developed  was  made  tight  by  screw- 
ing up  on  the  bolt  end  of  the  hoop  and  hammering.  The 
joints  were  about  8  ft.  apart,  and  two  men  could  repair 
about  25  joints  a  day  after  the  digging  was  done. 

For  the  first  6,500  ft.  the  pipe  Vjetwecn  the  joint  bands 
was  continuously  reinforced  by  the  S-in.  rods  already 
mentioned.  The  next  mile  required  only  occasional 
bands  where  stave  leaks  occurred,  but  practically  every 
joint  for  a  distance  of  23,000  ft.  had  to  be  repaired. 

The  electric  pumps  were  not  obtained  until  April, 
1919,  or  after  two  miles  of  pipe  had  been  repaired,  and 
then  only  one  pump  could  be  operated  on  account  of  the 
inadequacy  of  the  electric  transmission  line.  The  capac- 
ity of  one  pump  was  about  5  m.g.d. 

In  April  a  test  was  made  which  showed  the  leakage 
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for  the  first  11,000  ft.  to  be  1.7  m.g.d.  under  29  lb. 
pressure  and  4.6  m.g.d.  under  30  lb.  pressure.  Up  to 
the  first  valve,  a  distance  of  6,.500  ft.,  the  leakage  was 
0.43  m.g.d.  under  42  lb.  pressure  and  1.1  under  64  lb. 
pressure.  At  this  time  the  leakage  on  the  entire  10 
miles,  while  pumping  at  the  rate  of  4.67  m.g.d.,  was 
0.47  m.g.d.  While  the  pressure  at  the  pumps  was  30  lb. 
the  average  pressure  on  the  second  section  was  about 
26  lb.  This  leakage  was  determined  by  deducting  from 
the  rate  of  pumpage  the  discharge  over  a  weir  at  the 
outlet  of  the  pipe,  50,000  ft.  from  the  pumps. 

By  July,  1919,  the  first  three  sections,  or  about  17,400 
ft.,  had  been  repaired  and  both  pumps  were  in  operation, 
so  that  for  the  first  time  it  was  possible  to  pump  into 
the  line  nearly  the  full  contract  quantity  of  water  at  the 
required  pressures.  A  test  showed  the  following  re- 
sults : 

Pump  Pressure  Total  Leakage 
I,b.  Gal. 

Ip  to  the  first  valve  clcscd 65  510.000 

Ip  to  the  second  valve  closed 55  1.260,000 

I'p  to  the  third  valve  closed 45  3.000,000 

fp  to  the  fourth  valve  closed 35  1.950,000 

After  the  test  an  application  of  sawdust  was  made  and 
then  a  second  test  showed  the  leakage  to  be: 

Pump  Pressure  Total  Leakage 
Lb.  Gal. 

To  the  first  valve 65  100.000 

To  the  second  valve 55  970.000 

To  the  third  valve 45  1,690.000 

To  the  fourth  valve 35  1.500,000 

Work  was  then  continued  and  frequent  tests  made  to 
locate  and  repair  the  portions  of  the  line  showing  leak- 
age, until  Dec.  20,  when  a  test  was  made  subjecting  each 
section  successively  to  the  pressure  necessary  to  pump 
8  m.g.d.  to  the  nearest  city  lake,  as  per  contract.  The 
results  were  as  follows: 

Prcsjiurr  Leakage 

Lb.  Gal. 

First  section 57  40,000 

Second  section 48  35,000 

Third  section 40'  46.000 

Fourth  section 30  58.000 

Fifthsection 21  59.000 

Sixth  and  seventh  sections 13  35.000 

Total  leakage,  gal 273.000 

Total  distance,  ft 40.700 

The  leakage  was  measured  by  means  of  a  2-in.  Em- 
pire meter  placed  on  a  by-pass  around  a  gate  valve 
located  close  to  the  pumping  station.  One  of  the  pumps 
was  operated  at  full  capacity,  allowing  sufficient  water 
to  go  through  the  line  to  maintain  the  required  pressure, 
the  balance  of  the  water  being  discharged  back  into  the 
suction  well.  The  plan  was  first  to  pump  with  the 
7th  valve  closed  and  the  entire  line  subjected  to  13  lb. 
pressure  for  an  hour,  measuring  the  flow  through  the 
2-in.  meter;  then  the  7th  valve  was  opened  and  the  5th 
valve  closed  and  the  entire  line  up  to  the  5th  valve 
subjected  to  21 J  lb.  pressure  for  half  an  hour  and  to 
13  lb.  pressure  for  half  an  hour,  deducting  this  last 
flow  from  the  first  to  determine  the  leakage  from  the 
5th  to  the  7th  valve.  In  this  manner  pressure  and  leak- 
age determinations  for  the  whole  length  were  made  for 
two  pressures  in  each  case. 

Up  to  this  time  and  latterly  the  formula  of  flow  was 
found  to  be  Q  =^  4,640,000  \/;r  in  which  Q  -^  gallons 
per  24  hours,  and  h  the  loss  due  to  friction  in  feet  per 
l.OOC,  the  coefficient  corresponding  to  about  103  in 
Chezy's  formula,  although  in  the  early  tests  it  was 
found  to  be  only  97. 

The  water  company  then  a.sked  for  an  oflicial  test 
and  acceptance  of  the  line,  so  on  Feb.  21,  1920,  the  first 
official  test  was  made,  the  following  engineers  being 


represented:  Walter  H.  Taylor,  3rd,  formerly  city 
engineer  and  then  director  of  public  works  of  Norfolk; 
Dabney  H.  Maury,  consulting  engineer;  N.  Z.  Ball, 
representing  the  city;  J.  W.  Ledou.x,  consulting  engi- 
neer, and  C.  C.  Behney,  representing  the  water  company. 
The  first  operation  was  to  calibrate  the  Simplex 
meter  at  the  pumping  station.  Then  a  pitot  tube  tra- 
verse and  velocity  test  was  made  at  a  tap  close  to  the 
pumping  station.  Then  a  traverse  and  velocity  test 
was  made  at  a  tap  on  the  24-in.  pipe  at  a  point  on  the 
line  40,300  ft.  from  the  pumping  station.  At  that 
point  the  pipe  was  found  to  be  elliptical  in  form,  the 
internal  major  or  horizontal  diameter  being  25J  in.  and 
the  minor  or  vertical  diameter  221  in.  The  following 
were  the  main  results: 

Lengthof  line  pumped  through 49,900  ft. 

Length  of  line  to  nearest  city  lake 40.700  ft. 

Length  of  line  to  Pitot  tube 43,300  ft. 

Pressure  at  pumping  station  during  test 55  7  lb. 

Passage  as  measured  by  Simplex  meter 7.680.000  gal. 

Pumping  as  nteasured  by  Pitot  tube  near  pumping  station 7.680.000  gal. 

Flow  at  tap  40.300  ft.  from  pumping  station 7.470.000  gal. 

Apparent  leakage 21 0.000  cal. 

Equivalent  delivery  through  line  into  nearest  city  lake— distance 

40,700ft 9, 175.000  gal. 

Deduced  formula  of  pipe  flow. . ' Q=  5,070,000i/h 

Necessarv  pressure  at  pumping  station  to  deliver  8,000,000  gal.  into  nearest 
city  lake,  49  lb. 

Comments  and  Conclusions 

During  all  this  work  there  was  abundant  opportunity 
to  inspect  the  condition  of  the  pipe  and  the  iron  band- 
ing, and  no  evidence  of  deterioration  could  be  seen,  so 
that  as  far  as  the  iron  and  wood  are  concerned,  the 
future  life  of  the  pipe  is  indefinite.  This  is  probably 
due  to  the  favorable  character  of  the  soil  in  which  the 
pipe  is  laid. 

While  original  defective  alignment  and  joint  work 
were  no  doubt  responsible  for  a  great  deal  of  the  leak- 
age the  most  important  lesson  taught  is  that  wood  pipe 
should  be  continuously  subjected  to  the  pressure  under 
which  it  is  to  operate.  This  particular  pipe  for  the 
first  five  years  after  it  was  laid  was  subjected  to  a 
maximum  pressure  at  the  pumping  station  of  about 
18  lb.  per  square  inch  and  at  the  upper  portion  of  the 
line  to  about  5  lb.  The  earth  filling  over  the  pipe, 
averaging  about  2  ft.  in  depth,  exerted  a  sufficient 
pressure  to  gradually  press  the  pipe  into  an  elliptical 
form,  which  it  retained  until  when  the  high  pressure 
was  applied  the  effect  was  to  force  the  pipe  back  into 
a  cylindrical  form,  which  could  be  seen  by  a  crack  in 
the  earth  all  along  the  center  of  the  pipe  line,  or  at  least 
for  the  first  20,000  ft.  By  continuing  this  pressure  the 
earth  filling  assumed  its  new  permanent  position,  which 
it  would  retain  unless  the  pipe  were  permitted  to  work 
under  a  low  pi-essure  again  for  a  considerable  length  of 
time,  "say  several  weeks,  depending  upon  whether  the 
soil  were  fairly  dry  or  saturated. 

This  condition  of  flattening  of  the  pipe  was  probably 
responsible  for  most  of  the  trouble  above  outlined.  On 
the  upper  portion  of  the  line  the  difference  in  internal 
pressure  was  never  great  enough  to  cause  the  pipe  to 
resume  its  circular  form  after  it  had  once  been  pressed 
down  into  the  elliptical  shape. 

If  the  pumping  machinery  had  been  installed 
promptly,  as  was  originally  anticipated,  the  cost  of  re» 
pairs  would  in  all  probability  have  been  reduced  by 
50  per  cent  and  if  the  pipe  had  been  originally  laid 
under  a  very  light  fill  it  would  not  have  been  pressed 
out  of  shape,  for  wood  being  an  organic  substance  will 
gradually  take  a  permanent  set  even  when  subjected  to 
external  pressure  far  below  the  elastic  limit. 
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The  experience  herein  related  does  not  discredit 
wood  pipe;  neither  does  it  condemn  the  original  fonn 
of  joint,  although  I  much  prefer  the  form  used  in  the 
repair  on  account  of  its  adjustability. 

The  reason  why  the  coefficient  of  flow  has  increased 
so  favorably,  or  by  about  16  per  cent,  is  partly  that  the 
increased  peripheral  velocity  has  cut  away  the  adhering 
scum  and  partly  that  the  hydraulic  mean  radius  of  the 
pipe  has  increased  due  to  the  final  change  from  elliptical 
to  circular  form. 

Taking  the  results  of  the  tests  of  pressure  to  which 
the  various  portions  of  the  line  have  recently  been  sub- 
jected without  increasing  the  leakage,  and  using  the 
formula  of  flow  which  is  now  applicable,  it  is  certain 
that  the  pipe  line  now  has  a  safe  capacity  of  9.6  m.g.d. 
when  delivering  into  the  nearest  city  lake,  which  is  20 
per  cent  above  the  contract  requirements. 


Light  Railways  for  Canada 

TEMPORARY  pioneer  railways  of  3-ft.  gage  arc 
planned  for  Temiskaming  County  in  northern 
Ontario,  to  develop  agricultural  and  mineral  resources 
and  to  serve  mines  now  handicapped  by  lack  of  railway 
accommodation.  Isolated  mining  properties  are  said  to 
pay  $20  to  $30  per  ton  for  hauling  in  machinery  and 
supplies  by  teams  over  rough  trails.  It  is  proposed 
that  when  traffic  has  reached  a  certain  limit  these  lines 
would  be  converted  to  standard-gage  branches  at  little 
additional  cost,  the  original  track  and  equipment  being 
then  used  for  development  at  some  other  location. 

Two  lines  are  now  projected,  starting  from  Swastika 
on  the  Temiskaming  &  Northern  Ontario  Ry.,  about  400 
miles  north  of  Toronto.    As  shown  by  the  accompanying 


Proposed  Lig^t  Ko 
T.  &N.O.'Ry.— »-^ 


riONEKR  RAILWAYS  FOR  ONTARIO 

map,  one  is  to  run  west  and  southwest  to  Gowpaiida 
ind  West  Shining  Tree,  about  80  miles;  the  other  is  to 
'"uii  oast  about  20  miles  to  the  Argonaut  gold  mine. 
\  portion  of  the  longer  lino  was  surveyed  in  1913  by 
1 '  T.  &  N.  0.  Ry.,  but  this  project  was  abandoned  on 
mt  of  the  war.  The  country  is  rugged  and  broken 
not  very  hilly,  with  an  elevation  of  about  1,000  ft. 
iiiovc  sea  level  and  keeping  within  the  limits  of  the 
livide  known  as  the  height  of  land  (elevation  1,200  ft.), 
t  is  heavily  timbered  in  some  parts  and  the  open  por- 
ions  include  both  farming  and  barren  lands.  There 
ire  innumerable  streams  and  lakes,  with  possibilities 
>f  water-power  developmfint. 

It  is  stated  that  the  two  railways  would  serve  an  area 
•f  some  3,000  square  miles,  in  which  are  located  a  num- 
ler  of  gold  and  silver  producing  mines  and  about  11,000 


mining  claims  for  gold,  silver,  barium,  asbestos,  feld- 
spar, copper  and  iron.  The  timber  resources  include 
both  lumber  and  pulp  wood.  Few  roads  or  trails  tra- 
verse the  district. 

Grades  of  3  per  cent  and  12-deg.  curves  would  be 
the  limit  in  location.  Track  construction  is  to  consist 
of  56-lb.  rails  on  jack  pine  ties  5  x  6  in.  and  6i  ft. 
long,  laid  with  sixteen  ties  to  a  30-ft.  rail  and  ballasted 
lightly  with  gravel.  Passing  sidings  200  ft.  long  are 
to  be  provided  at  five-mile  intervals  and  there  will  be 
about  ten  small  frame  stations.  Grading  will  average 
12,000  cu.yd.  per  mile,  only  about  4  per  cent  of  which 
is  rock,  as  the  location  is  governed  largely  by  the  re- 
quirement for  low  first  cost.  A  considerable  amount 
of  trestling  will   be  required. 

Steam  locomotives  of  about  1,'j  tons  weight  and  using 
oil  fuel  are  proposed,  the  equipment  for  100  miles  of 
line  including  six  locomotives,  twelve  passenger  cars 
and  100  freight  ears.  Freight-car  loads  will  be  limited 
at  first  to  10  tons,  though  it  is  expected  they  may  be 
increased  to  20  tons  when  the  roadbed  has  become  com- 
pacted. The  cost  is  estimated  at  $1.'),500  per  mile,  of 
which  $2,500  represents  engine  and  car  equipment. 
Construction  work  will  be  done  probably  by  general 
contract  or  b.v  station-men,  except  that  the  company 
will  do  the  tracklaying  and  ballasting. 

This  project  of  the  Northern  Light  Railway  Co.,  of 
Toronto,  awaits  approval  by  the  railway  department  of 
the  provincial  government  of  Ontario,  but  it  is  hoped 
that  work  can  be  commenced  in  the  autumn.  Col.  R. 
P.  Rogers  is  manager  and  chief  engineer. 


Wood  Stave  Pipe  Stands  Blast  and  Fire 

Two  tests  of  machine-bound  wood  stave  pipe,  one 
accidental  and  one  planned,  took  place  recently  at 
Seattle,  Wash.  In  one  the  pipe  was  bent  by  a  blast. 
The  other  was  a  fire-resistance  test. 

In  the  first  case  to  be  noted  a  dynamite  blast 
unexpectedly  sprung  two  16-ft.  lengths  of  6-in.  water 
main  under  115  lb.  pressure  into  a  reverse  curve,  with 
a  maximum  ordinate  of  8  in.  The  resulting  leaks 
were  stopped  with  wedges  and  the  line  continued  in 
service  for  six  days.  Since  then  the  line  has  been 
relocated.    The  main  had  been  in  use  13  years. 

Shortly  before  this  incident  a  fire-resistance  test  of 
6-in.  creosoted  wood  stave  pipe,  under  125  lb.  pressure, 
was  made  by  the  Continental  Pipe  Manufacturing  Co. 
in  its  Seattle  yard.  The  staves  of  this  pipe  had  been 
creosoted  with  8  lb.  pressui-e  and  vacuum  treatment. 
The  pipe  was  spirally  wound  with  No.  6  galvanized- 
steel  wire,  1  in.  c.  to  c.  The  8-ft.  pipe  lengths  tested 
were  plugged  at  each  end  with  wood  connected  by  a 
steel  rod  extending  through  the  pipe.  A  corporation 
cock  was  used  as  an  air  vent.  After  the  pipe  had  been 
under  city  pressure  for  16  hours  the  fire  test  was  begun. 
The  following  account  of  the  test  has  been  supplied  by 
the  company  named  above: 

The  test  section  was  completely  covered  with  fine  kindling 
saturated  with  kerosene  oil.  The  fire  was  then  kindled  and 
immediately  became  intensely  hot,  causing  the  galvanized 
steel  wire  winding  to  elongate.  This  elongation  permitted 
the  staves  to  separate.  The  consequent  leakage  immedi- 
ately reduced  the  intensity  of  the  fire  and  eventually  ex- 
tinguished it.  The  pipe  section  continued  to  leak  consider- 
ably through  the  seams.  The  leakage,  however,  diminished 
as  the  wire  winding  cooled.  Two  hours  after  the  fire  had 
been  started  most  of  the  leakage  had  stopped;  and  two 
hours  later  leakage  had  entirely  ceased. 
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Using  ly^-in.  Plank  for  Flat  Slab 
Floor  Forms 

By  J.  E.  GURVIN 

Superintendent.  Aberthaw  Construction  Co.,  Boston,  Mass. 

CAREFUL  records  of  erection  costs  have  indicated 
that  a  considerable  saving  may  be  effected  in  form- 
ing flat  slabs  by  the  use  of  panels  of  IJ-in.  matched 
plank  instead  of  the  i-in.  panels  ordinarily  used.  The 
scheme  has  recently  been  tried  out  by  the  Aberthaw 
Construction  Co.  in  the  construction  of  a  storehouse 
for  the  Monadnock  Paper  Co.  at  Bennington,  N.  H. 

The  features  of  the  system  are  the  elimination  of  the 
joists  and  the  batting  of  panels  on  the  girts.  Plinths 
or  drop  panels  are  supported  by  form  posts,  suitably 
braced.  Sizes  of  panels  were  limited  so  that  none  were 
too  heavy  for  convenient  handling. 

It  can  be  seen  that  successful  erection  is  made  pos- 
sible only  by  accurate  spacing  and  alignment  of  posts 
and  girts.  Spacing  was  maintained  by  cutting  ledgers 
for  horizontal  bracing  to  such  lengths  that  each  ledger 
covered  three  posts  extending  out  to  out,  and  hav- 
ing marked  on  it  the  location  of  the  intermediate 
post.  All  braces  of  the  same  length  were  given  dis- 
tinguishing marks  to  prevent  misplacement.  The 
bottoms  of  the  posts  in  alternate  rows  were  lined  and 
spaced  by  a  straight  line  of  ledgers  nailed  to  the  gi-een 
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concrete  floor  at  the  edge  of  the  row  and  having  marked 
on  it  the  location  of  each  post.  Alternate  posts  in  the 
rows  so  marked,  or  in  other  words  only  the  posts  coming 
at  the  ends  of  the  horizontal  braces,  were  first  erected; 
then  the  intermediate  posts  were  filled  in  at  the  marks 
on  the  braces.  During  the  above  described  operations, 
plinths  were  being  erected  and  by  the  time  girts  were 
nailed  in  place,  laying  of  the  panels  could  proceed. 

Appro.ximatel.v  15  per  cent  more  material  is  required 
than  with  the  A-in.  panels,  but  this  is  offset  by  increased 


salvage  value  of  the  l4-in.  stock.  Panels  were  stripped 
with  practically  no  breakage,  and  at  the  end  of  the  job 
it  was  decided  that  their  condition  would  warrant  their 
being  used  on  another  job  of  the  same  type.  Each 
panel  was  used  from  three  to  five  times. 

Records  were  kept  on  labor  costs  of  the  four 
principal  items,  namely,  posts,  plinths,  girts  and  panels. 
These  records  indicate  that  the  cost  of  the  under  struc- 
ture and  plinths  of  the  new  type  will  be  slightly  less 
than  the  cost  of  under  structure  of  the  old  type  if 
joists  are  included  with  the  latter. 

On  the  operation  of  laying  the  panels,  however,  a 
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saving  of  nearly  50  per  cent  over  the  old  system  wa 
realized.  It  must  not  be  supposed,  however,  that  th; 
was  entirely  due  to  the  new  type  of  panels.  Weathe 
conditions  were  favorable  and  a  plentiful  labor  suppl> 
rendered  a  picked  organization .  possible.  The  story 
height  was  low  and  the  layout  an  ideal  one  for  getting 
good  costs. 

A  few  other  advantages  were  noted.  Patching  of 
panels  due  to  breakage  was  practically  eliminated  and 
ceilings  were  somewhat  more  smooth  and  even.  It  has 
been  noted  that  with  the  old  style  of  centering  where 
plinths  are  supported  by  special  joints,  loading  suddenly 
applied  during  the  pouring  of  the  concrete  would  some- 
times cause  pronounced  settlement  of  the  plinths 
through  fle.xture  of  the  supporting  joists.  By  the 
method  of  supporting  plinths  with  the  new  type,  thi 
condition  cannot  obtain. 

Finally,  if  we  deduct  from  the  actual  saving  a  liberal 
allowance  for  the  favorable  conditions  existing  on  this 
job,  it  is  surely  being  conser\'ative  to  pay  that  with  the 
new  type  of  centering,  a  saving  of  from  20  per  cent  to 
25  per  cent  should  be  effected.  I 


Gravel  Test  Road  for  Heavy  Traffic 

A  30-ft.  gravel  road  2*  miles  long  is  to  be  constructed 
by  the  Wisconsin  Highway  Commission  in  conjunction 
with  the  Dane  County  highway  officials  to  determine 
the  sufficienc.v  of  well  maintained  gravel  surfacing 
under  heavy  traffic.  The  test  road  is  located  just  out- 
side of  Madison,  Wis.,  and  is  a  section  of  main  trunk 
highway  having  a  very  heavj'  traffic.  In  its  quarterly 
report  the  State  Highway  Department  says:  "If  .i 
success,  gravel  will  be  used  in  the  future  in  many  placr- 
where  we  now  consider  concrete  paving  necessary." 
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The  Cost  of  Anti-Malaria  Work  in 
Port  Arthur,  Texas 

By  R.  G.  Upton 

City  Sanitary  Engineer 

THE  Engineering  Department  of  the  city  of  Port 
Arthur,  Texas,  has  promoted  anti-malaria  and  mos- 
juito  eradication  work  for  several  years  past  by  drain- 
age, street  improvement,  and  other  effoi'ts,  spending 
arge  sums  of  money  annually.  These  improvements 
ire  of  great  value  to  the  city  other  than  as  mosquito 
Drevention  measures,  but  they  will  be  considered  here 
Tom  the  viewpoint  of  anti-malaria  work  only. 

The  entire  city  is  now  well  drained  and  the  streets 
mproved.  The  main  drainage  ditches  are  below  mean 
julf  level,  so  that  all  water  and  about  90  per  cent  of 
he  sewage  is  pumped  up  to  gulf  level,  which  makes  both 
quipment  and  maintenance  an  ever  present  cost.  The 
ity  is  also  inclosed  by  a  storm  levee  to  protect  it  from 
torm  water  from  surrounding  country.  The  city  now 
overs  3,500  acres  and  has  about  65  in.  of  rainfall  an- 
ually,  but  has  practically  no  runoff. 

To  understand  the  anti-malaria  work  that  has  been 
one  here,  one  must  contrast  past  conditions  with  the 
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esent  as  well  as  compare  the  present  with  the  ideal, 
he  present  townsite  was  formerly  little  better  than  a 
arsh  with  a  slight  slope  from  Lake  Sabine  back 
ward  Alligator  Bayou.  Houses  were  built  first  near 
ibine  Lake  on  the  higher  points  of  land.  The  area  now 
■mprising  the  city  was  frequently  overflowed  by  salt 
ater  from  storms  and  by  fresh  water  from  rains. 
3th  fresh  and  salt  water  mosquitoes  were  then  a  seri- 
13  impediment  to  the  progress  of  the  city.  Since  that 
me  the  mosquito  menace  has  been  decreasing. 
The  history  of  drainage  work  done  here  goes  back 
1897  when  the  Port  Arthur  Townsite  Co.  installed 
pump  at  the  end  of  19th  St.  to  throw  the  water 
er  the  railroad  grade.  No  data  on  the  cost  of  the 
;uipment  or  operation  are  available.  The  next  im- 
ovement  was  the  drainage  canal  on  Shreveport  Ave., 
hich  was  provided  with  flood  gates  to  keep  out  back 
iter  and  with  pumps  to  lift  the  water  to  gulf  level, 
lis  work  was  completed  in  1903  and  the  successful 
leration  made  habitation  possible  as  far  back  as 
iventh  and  Eighth  Streets  in  the  downtown  district. 
ipid  growth  of  the  city  led  to  ditching  and  to  the  addi- 
m  of  pumps,  which  system  was  completed  in  1913  but 
as  found  inadequate  after  the  storm  of  1915.  This 
orm  flooded  the  entire  city  with  from  2  to  5  ft.  of 
It  water.  The  present  system  was  begun  after  this 
orm. 


The  present  drainage  system  consists  of  three  pump- 
ing stations  at  the  ends  of  the  main  ditches,  to  lift  the 
water  to  gulf  levels;  four  miles  of  storm  sewers,  23 
miles  of  main  drainage  ditches,  105.2  miles  of  gutters 
and  laterals  on  improved  streets,  and  a  protecting  levee 
ten  miles  long  surrounding  the  city.  This  levee  has 
an  elevation  of  9  ft.  above  mean  gulf  level,  which  is 
2  ft.  higher  than  the  highest  known  storm-water  inva- 
sion from  the  gulf.  First  cost  and  annual  upkeep  are 
not  small  items  of  expense  but  the  value  received  in 
protection  to  the  city  is  great.  For  anti-mosquito  work 
it  is  indispensable  because  it  keeps  out  all  storm  water 
and  enables  the  di-ainage  system  to  operate  so  that  the 
entire  city  is  comparatively  free  from  standing  water 
a  few  hours  after  the  heaviest  rains,  where  formerly 
were  only  swamps  and  marshes.  People  who  are  not 
familiar  with  the  local  conditions  should  bear  in  mind 
that  rain  in  this  section  of  the  counti-y  comes  in  floods, 
sometimes  as  much  as  6  in.  in  24  hours.  The  ditches, 
pumping  stations,  and  levee  were  installed  by  a  bond 
issue  of  $180,000. 

Other  items  chargeable  to  anti-malaria  work  come 
under  street  improvements.  Whei-e  formerly  we  had 
ruts  and  water  holes  in  the  streets  we  now  have  asphalt 
and  shell.  We  are  charging  one-third  of  the  asphalt 
street  improvements  and  one-half  of  the  shell  street 
improvements  to  drainage  or  anti-malaria  work.  This 
division  of  cost  is  not  entirely  arbitrary  for  we  have 
calculated  that  grading,  leveling,  and  ditching  cost 
about  that  portion  of  the  total  amounts.  Below  is  given 
a  summary  of  improvement  costs  that  are  properly 
anti-malaria  work,  since  1915.  Cost  prior  to  this  is 
unavailable. 

COST  OF  INSTALLATION  CHARGEABLE  TO  ANTI-MALARIA 
WORK  SINCE  1915 

Drainage  bond  of  1916 $180,000 

Asphalt  street  bonds,  $164,000  (one-third  charged) 54,666 

Shell  street  bonds,  $292,000  (one-half  charged) 1 46,000 

Total $380,666 


The  cost  of  maintenance  for  one  year  is  given  below. 
The  street  and  bridge  fund  is  chargeable  largely  to 
anti-malaria  work,  which  consists  in  repair  on  ditches 
and  culverts,  extensions,  filling  of  holes,  cutting  of 
grass  and  cleaning  and  sprinkling.  We  have  estimated 
that  at  least  three-fourths  of  this  fund  goes  to  anti- 
mosquito  wori{. 

MAINTENANCE  COST  FOR  ONE  YEAR 

Pumps  and  ditches  (budget) $12,000 

.Streets  and  bridges  (Budget,  $40,000;  three-fourths  charged  to  anti- 
malaria  work) 30,000 

storm  levee  repairs .    .                                                                500 

Total  maintonanci-  $42,500 

Other  anti-malaria  work  not  included  in  the  above 
is  carried  on  by  private  citizens,  such  as  screening  of 
cisterns  and  filling  in  lots.  Filling  costs  from  $25  to 
.$200  per  lot  for  a  large  part  of  the  city.  In  addition  to 
the  woi'k  of  the  Engineering  Department  there  are 
Health  Department  ordinances  which  require  cutting  of 
grass  and  .screening  of  cisterns,  and  which  forbid  stand- 
ing water  on  any  premi.ses. 

The  Engineering  Department  has  had  the  support  of 
the  entire  citizenship  in  the  anti-malaria  work  in  the 
past,  and  future  progress  is  to  be  expected.  Due 
credit  should  be  given  to  drainage  and  improvement 
work  done  by  Jefferson  County  and  also  to  the  Gulf 
Refining  Co.  and  the  Texas  Co.  for  improvements  miade 
by  them  adjoining  the  city  of  Port  Arthur. 
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Government  Engineers  Report  on  St.  Lawrence  Waterway 

Engineering  Features  of  Navigation  and  Power  Development  of  River  from  Lake  Ontario  to  Montreal.  a.s 
Reported  to  International  Joint  Commission  by  Col.  W.  P.  Woolen  and  W.  A.  Bowden 

^yilIl  Insi  rl  Khnt  of  nrmvint/s 

By  Harrison  G.  Roby 


THE  total  length  of 
the  St.  Lawrence 
between  Montreal  and 
Lake  Ontario  is  about 
182  miles,  and  the  differ- 
ence in  elevation  is  224 
ft.  The  work  of  im- 
proving the  river  is 
made  feasible  because  of 
three  important  advan- 
tageous conditions.  The 
first  of  these  is  that  the 
obstructions  to  naviga- 
tion are  concentrated  in 
comparatively  short 
stretches,  with  longer 
stretches  between  the 
drops  which  require  little 
or  no  improvement.  The 
second  condition  favor- 
able to  the  construction 
of  the  proposed  works  is 
the  location  of  rock 
ledge  within  reasonable 
depths  at  all  sites  of 
necessary  structures,  and 
at  the  same  time  below 
the  bottom  grades  of 
the  proposed  canals  for  a 
large  part  of  their  total 
length.  The  third  advantage  is  the  large  amount  of 
water-power  made  available  by  the  proposed  works,  due 
to  the  large  and  remarkably  even  flow  of  the  river.  The 
sale  of  this  by-product  will  go  a  long  way  toward  carry- 
ing the  entire  cost  of  the  improvement. 

For  the  purpose  of  discussing  the  treatment  to  be 
accorded  the  St.  Lawrence  it  is  divided  into  five  divi- 
sions, as  follows:  (1)  Montreal  Harbor  to  deep  water  in 
Lake  St.  Louis;  (2)  Deep  water  in  Lake  St.  Louis  to 
end  of  breakwater  at  Lake  St.  Francis  terminus  of  pro- 
posed ship  canal  between  Lake  St.  Louis  and  St. 
Francis;  (3)  End  of  breakwater  to  lower  end  of  St. 
Regis  Island;  (4)  Lower  end  St.  Regis  Island  to 
Chimney  Point;  (5)  Chimney  Point  to  Lake  Ontario. 
Of  these  divisions  the  first  three  lie  wholly  within 
Canadian  territory.  The  international  boundary  line 
follows  the  river  throughout  the  fourth  and  fifth  divi- 
sions. 

The  decisions  reached  as  to  the  improvement  to  be 
made  in  each  division  to  obtain  the  necessary  depth  of 
navigation  and  to  obtain  the  greatest  beneficial  use  of 
these  waters  are  summarized  in  the  following  conclu- 
sions: 

Summary  ok  Conclu.sions  and  Recommendations 

The  physical  conditions  are  favorable  for  improve- 
ments for  navigation  which  will  be  permanent,  and  will 
have  very  low  upkeep  costs.  For  the  project  as  recom- 
mended  in  the  report,   the  total  cost  of   improvement 


In  the  fall  of  1919  the  Canadian  government  accepted 
the  invitation  of  the  United  States  government  to 
undertake  a  joint  investigation  of  the  improvement  of 
the  St.  Lawrence  River  for  deep-draft  vessels,  in  the 
interest  of  both  countries,  and  for  the  most  beneficial 
use  of  the  waters.  To  the  International  Joint  Commis- 
sion were  referred  the  questions  cbs  to  the  economic 
advantages  to  be  derived  from  the  improvement,  as  to 
the  traffic  that  is  likely  to  be  carried  upon  the  proposed 
route,  as  to  the  apportionment  of  capital  cost,  and  of 
cost  of  operation  and  maintenance  of  the  improvements, 
and  as  to  the  best  method  of  improvement,  including  the 
draft  of  water  and  the  development  of  power.  The 
report  of  the  commission  will  be  submitted  to  the  ttvo 
countries  this  fall. 

To  facilitate  the  ivork  of  the  commission  each  govern- 
ment appointed  an  engineer  for  the  purpose  of  acquiring 
data  and  of  preparing  complete  outline  plans  for  and 
estimate  of  cost  of  the  improvement.  W.  A.  Bowden, 
Chief  Engineer,  Department  of  Railways  and  Canals, 
was  named  by  the  Dominion  of  Canada,  and  Col.  W.  P. 
Wooten,  Corps  of  Engineers,  U.  S.  Army,  was  des- 
ignated by  the  United  States  government.  The  joint 
report  of  the  engineers  ivas  submitted  to  the  commission 
on  July  1  of  this  year.  The  present  absti'act  of  the^ 
report  gives  its  salient  features. 


from  Montreal  to  Lake 
Ontario  is  $252,728,000. 
This  is  an  estimate 
based  on  present  day 
prices,  (which  are  about 
80  per  cent  above  pre- 
war prices)  for  a  25-ft. 
depth  with  such  pro- 
visions that  a  30-ft. 
depth  may  be  secured 
later  without  interfering 
with  the  use  of  the 
waterway.  It  also  in- 
cludes the  cost,  to  the 
.switchboard,  of  develop- 
ing 1,464,000  hp.  The 
total  annual  cost  of 
operation,  maintenance 
and  depreciation  of  these 
works  is  $2,562,000.  Of 
this  sum  $1,457,000  is 
properly  chargeable  to 
the  operation,  mainte- 
nance and  depreciation 
of  power  plants.  The 
estimated  cost  of  in- 
creasing the  navigable 
depth  throughout  the 
entire  stretch  to  30  ft. 
at  a  later  date  is  $17,- 
986,180.  (See  detailed  figures  on  opposite  page.) 
The  more  intangible  assets  to  be  derived  from  this 
improvement,  such  as  the  development  of  industries  in 
both  countries,  the  advantages  of  deep-water  navigation 
from  the  ocean  to  the  Great  Lakes,  the  saving  of  coal, 
and  the  improvement  in  railroad  freight  conditions, 
while  of  great  importance  to  the  two  countries,  are  not 
considered  in  this  report,  as  the  engineers  do  not  under- 
stand that  their  instructions  cover  an  investigation  of 
these  matters. 

Power  Possibilities 
Improvement  of  the  entire  reach  from  Montrea.  tO 
Lake  Ontario  for  navigation  alone  is  feasible,  but  the 
loss  of  power  that  can  be  generated  as  a  byproduct  in 
some  reaches  is  not  warranted.  The  development  of 
nearly  all  the  potential  power  in  the  river  amounting  t 
approximately  4,100,000  hp.  can  be  made  as  co-ordinal- 
parts  of  schemes  for  the  improvement  of  navigation. 

The  simultaneous  development  of  such  a  vast  quantit,\ 
of  power  is  not  a  sound  economic  procedure,  as  a  market 
to  take  this  output  is  not  now  in  existence,  and  cannot 
be  expected  to  spring  into  being  at  once.  The  sound 
method  of  procedure  is  to  improve  for  navigation  alone 
those  reaches  where  side  canals  and  locks  can  most 
economically  be  used,  and  where  the  development  of 
the  power  at  some  future  time  is  not  interfered  with  by 
the  proposed  improvement  and,  in  that  part  of  the  river 
where  the  construction  of  locks  and  dams  offers  the 
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most  feasible  means  of  improving  navigation,  to  provide 
for  the  development  of  the  incidental  power  obtainable 
as  a  result  of  the  heads  created  by  the  dams. 

If  the  improvements  are  carried  on  simultaneously  it 
will  be  possible  to  complete  them  in  eight  years  from  the 
time  the  work  is  begun,  if  funds  are  made  available  as 
fast  as  needed. 

The  details  of  the  power  and  navigation  project  are 
summarized  in  the  accompanying  table  and  the  location 
and  profiles  shown  on  the  drawings  on  the  accompanying 
insert  sheet. 

All  locks  are  given  the  same  inside  measurements  as 
those  now  being  built  at  Welland,  which  are  860  ft. 
c.  to  c.  of  quoins  of  gates,  and  80  ft.  between  lock  walls. 
The  bottom  width  adopted  for  canal  prisms  is  220  ft. 
for  25-ft.  depth  and  200  ft.  for  30-ft.  depth.  One  bank 
is  placed  far  enough  away  from  the  center  line  to  allow 


extent  on  the  amelioration  of  ice  conditions  by  power 
development  in  Division  2,  which  development  should 
be  made  before  that  in  Division  1,  is  begun.  When  the 
development  of  this  power  is  required  it  can  be  made 
by  the  e.xpenditure  of  $83,797,000,  in  addition  to  that 
required  to  complete  the  improvement  for  30-ft.  naviga- 
tion. 

The  lowest  lock  (No.  1)  is  located  about  2,000  ft. 
downstream  from  Victoria  Bridge  on  the  north  side  of 
the  river.  The  lift  at  this  lock  at  mean  flow  will  be 
from  El.  21  to  El.  47.  After  passing  the  north  approach 
to  the  bridge  the  canal  will  continue  for  a  distance  of 
4,000  ft.  above  the  foot  of  Nun's  Island  as  an  elevated 
pond  created  by  a  retaining  wall  on  the  river  side  and 
the  Verdun  level  on  the  land  side.  Near  the  Verdun 
shore  the  pond  is  contracted  by_  carrying  a  retaining  wall 
from  the  level  to  within  300  ft.  of  the  opposite  wall. 


TABLE  SHOWINC;  DETAILS  AND  GO.'^T.S  OF  PROPOSED  ST.  LAWRENCE  WATERW.W 


Division  Canal 

Montreal-Lake  St.  Louis 13  0 

Lake  St.  Louis-Lake  St.  Franci.s 13  5 

Lake  St.  Francis-St.  Regis  Island ,  0 

St.  Regis  Island-Chimney  Point .  .  7  5 

Chimney  Point  to  Lake  Ontario. . .  0 

Total 34  0 


No,  Estimated 

of  Hp.  Cost, 

Locks  Dev.  25  Ft. 

2  ( I  guard)  $55,783,000 

2  ( 1  guard)  36,590,000 

0  1,158,000 

3  1,464.000  159,097,200 
0  100,000 

7  1,464.000  $252,728,200 
2  (guaril) 


Estimated 

Maintenance 

$350,000 

400,000 

30,000 

1,762,000 

20,000 


$2,562,000         $17,986,180 


Estiin,<ited 
30  Ft. 
Depth 
$12,944,000 
3,110,000 
662,000 
1,270,180 


Possible 

Hp. 

860,000 

1,560,000 

'  180,000 
2,600,000 


he  widening  of  the  canal  to  400  ft.  in  the  future,  if 
lesirable.  Channels  in  the  lakes  are  given  a  width  of 
50  ft.  In  river  sections,  where  a  reduction  in  velocity 
s  also  necessary,  the  project  channel  width  is  greater, 
arying  from  600  to  1,000  ft.  A  description  of  the 
evelopment,  by  divisions,  follows: 

First  Division 

This  stretch  comprises  the  rapids  just  above  Montreal 
[arbor.  La  Prairie  Basin,  the  Lachine  Rapids,  and  the 
heal  at  the  lower  end  of  Lake  St.  Louis.  It  is  not 
avigated  except  by  special  passenger  boats,  ordinary 
rafRc  following  the  Lachine  Canal.  The  difference  in 
!vel  between  Lake  St.  Louis  and  Montreal  at  mean 
tage  is  45  ft. 

Several  methods  of  improving  this  division  have  been 
ivestigated.  The  one  that  is  recommended  for  adoption 
insists  of  a  side  canal  on  the  Ville  Emard  route,  with 
f/o  main  locks  and  a  guard  lock,  as  shown  in  the  draw- 
igs.  It  provides  for  25-ft.  depth  of  navigation  at  the 
utset.  The  canal  sections  would  have  a  bottom  width 
f  varying  from  220  ft.  in  through  cuts  to  450  ft.  in 
ibmarine  channels.  The  locks  are  built  for  the  ultimate 
epth  of  30  ft.  over  sills,  so  that  there  will  be  no  inter- 
Jrence  with  navigation  while  the  work  necessary  to 
Jcure  the  additional  depth  is  being  prosecuted. 

Provision  for  the  future  widening  of  this  waterway  is 
i  lade  from  Victoria  Bridge  to  west  of  the  town  of 
erdun.  The  cost  of  this  improvement  is  estimated  to 
e  $55,783,000.  The  annual  cost  of  operation,  main- 
inance,  and  depreciation  will  be  $350,000.  Whenever  30- 
t.  depth  for   navigation   is  warranted,   the  additional 

ork  required  in  the  First  Division  to  obtain  this  will 
e  the  construction  of  a  concrete  dam,  with  control  gates 
cross  the  river  at  the  Lachine  Rapids,  and  the  raising 
f  the  side  walls  of  the  canal  sections  at  an  estimated 
3st  of  ,$12,944,000. 

The  ice  conditions  in  this  division  of  the  river  make 
le  development    of   power  more    uncertain   and   more 

•  'ti.'^ive  than  at  other  sites  higher  up,  and  the  head 
vould  be  available  is  dependent  to  a  considerable 


Culverts  under  the  canal  will  provide  for  the  discharge 
of  the  river  St,  Pierre  and  for  the  drainage  of  the  town 
of  Verdun. 

The  second  lock  is  located  west  of  the  town  of  Verdun. 
The  lift  will  be  from  El.  47  to  El.  65,  which  is  a  little 
less  than  the  elevation  of  Lake  St.  Louis  at  low  stage. 
After  pa.^sing  the  lock,  the  route  swings  through  an 
angle  to  the  left,  and  proceeds  parallel  to  and  south  of 
the  present  Lachine  Canal,  to  the  guard  lock,  which  is 
located  directly  above  the  Canadian  Pacific  Ry.  line 
which  crosses  the  river.  This  lock  is  designed  to  take 
the  difference  in  level  between  the  reach  below  it,  El.  65, 
and  Lake  St.  Louis,  which  varies  from  about  65.5  to 
74.0.  After  passing  the  guard  lock,  the  canal  passes 
south  of  the  guard  lock  of  the  present  Lachine  Canal, 
enters  the  pool  created  by  the  breakwater  of  the  Lachine 
Canal,  and  remains  behind  the  breakwater  to  its  end. 
In  Lake  St.  Louis  a  large  amount  of  solid  i-ock  dredging 
is  required  to  obtain  the  proposed  section  at  low  water. 

Another  route  which  has  been  thoroughly  investigated 
makes  the  cross-over  from  the  river  bank  to  the  present 
Lachine  Canal  at  some  distance  to  the  east  of  the  recom- 
mended location.  It  leaves  the  river  before  reaching  the 
foot  of  Nun's  Island,  and  meets  the  Lachine  Canal  near 
the  present  Cote  St.  Paul  Lock.  This  route  is  somewhat 
more  expensive  than  the  one  outlined  above  both  for 
25-ft.  depth  and  for  30-ft.  depth.  It  also  severs  some 
parts  of  lower  Montreal  from  the  main  body  of  the  city, 
and  in  all  respects  is  less  feasible. 

To  make  the  river  navigable  by  means  of  a  dam  near 
Victoria  Bridge  high  enough  to  submerge  the  Lachine 
Rapids,  or  by  means  of  two  dams,  one  near  Victoria 
Bridge  and  one  at  Heron  Island,  and  a  canal  running 
along  the  north  shore  of  the  river  from  the  head  of  the 
Lachine  Rapids  to  Montreal  Harbor,  having  two  locks, 
one  at  Montreal  Harbor  and  one  about  4,000  ft.  below 
the  dam  across  the  river,  would  provide  a  practicable 
method  of  improvement  of  this  division.  The  power 
that  is  made  available  by  the  dam,  however,  is  inter- 
mittent, because  of  the  reduction  in  head  in  the  winter 
caused  by  the  rise  in  tailwater  level  due  to  the  severe 
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ice  jams  that  form  in  the  river  below  Montreal.  As  a 
source  of  power,  other  sites  further  upstream  are  much 
more  economical ;  and  for  the  improvement  of  naviga- 
tion alone,  the  recommended  scheme  is  over  seven 
million  dollars  cheaper. 

Second  Division 

This  division,  about  sixteen  miles  long,  connects 
Lakes  St.  Louis  and  St.  Francis,  and  includes  the 
Cascades,  Split  Rock,  Cedars,  and  Coteau  Rapids,  having 
a  total  fall  of  83  ft.  at  mean  flow.  There  are  several 
water-power  plants  now  operating  on  this  stretch  of  the 
river,  which  together  generate  about  180,000  hp. 

The  project  that  is  recommended  for  the  impi-ovement 
of  this  division  consists  of  a  side  canal,  with  locks  on  the 
south  side  of  the  river.  The  route  leaves  the  shore  of 
Lake  St.  Louis  near  the  village  of  Melocheville,  at  an 
angle  of  45  deg.  and  continues  on  this  course  until  it  is 
nearly  four  miles  from  the  river.  It  then  swings  back, 
passing  the  town  of  Valley  Field  at  a  distance  of  two 
miles,  and  enters  Lake  St.  Francis  at  Hungry  Bay. 

Near  the  lower  entrance  to  the  canal  a  double  flight 
of  twin  locks  is  located,  which  raises  the  water  level  at 
once  to  a  little  less  than  that  of  Lake  St.  Francis  at  low 
stage.  A  guard  lock  is  located  near  the  upper  end  of  the 
canal,  about  6,000  ft.  from  the  shore  line  of  the  lake. 
At  high  water  this  lock  will  have  a  lift  of  about  3  ft. 

The  estimated  cost  of  the  works  for  a  depth  of  25  ft., 
a  least  prism  width  at  bottom  of  220  ft.  and  with  banks 
and  bridges  placed  for  a  future  widening  to  400  ft.  and 
locks  and  other  structures  designed  for  a  depth  of  30  ft. 
is  $36,590,000.  The  annual  cost  of  operation,  main- 
tenance, and  depreciation  will  be  $400,000.  The 
estimated  cost  of  deepening  the  canal  in  future  so  as  to 
afford  a  depth  of  30  ft.  is  $3,110,000.  The  development 
of  the  power  in  this  stretch  of  the  river  can  ba  made 
in  future  without  interfering  with  the  use  of  these 
navigation  works.  The  amount  of  power  that  could  be 
developed  in  this  manner  would  be  about  1,560,000  hp. 
and  the  cost  is  e.stimated  at  $151,688,000. 

If  the  development  of  nearly  1,500,000  hp.  were  not 
contemplated  in  the  fourth  division,  a  combination 
navigation  and  power  project  would  be  advisable  in  this 
second  division.  This  project  would  involve  the  con- 
struction of  a  dam  across  the  river  near  the  village  of 
Cedars,  to  carry  the  level  of  Lake  St.  Francis,  the 
excavation  of  navigation  and  power  canals  along  the 
north  .shore  of  the  river  from  the  proposed  dam  to  the 
Ottawa  arm  of  Lake  St.  Louis,  and  the  building  of  locks 
and  of  a  power  plant.  The  lower  lock,  having  a  lift  of 
about  40  ft.  would  be  located  at  the  shore  of  Lake  St. 
Louis,  and  another  lock  with  the  same  lift  would  be 
built  about  a  mile  up  the  canal.  To  overcome  the  drop  in 
the  rapid  water  at  the  head  of  the  Coteau  Rapids,  a 
guard  lock,  with  a  small  lift,  would  be  located  a  little 
below  Broad  Island.  Above  the  guard  lock  a  pool  would 
be  formed  by  dams  connecting  Grand,  Thorn,  Pig  and 
Clark  Islands. 

The  estimated  cost  of  this  alternate  waterway  for  a 
depth  of  25  ft.,  a  least  prism  width  of  220  ft.  and  with 
locks  and  other  structures  designed  for  30  ft.  is  $49,- 
709,000.  The  annual  cost  of  operation,  maintenance, 
and  depreciation  will  be  $400,000.  The  cost  to  deepen  it 
to  30  ft.  at  a  later  date  is  $5,481,000,  and  the  amount  of 
power  that  could  be  developed  by  the  construction  of  a 
power  canal  from  the  pool  above  the  dam  at  Point  Au 
Eiron  to  a  power  house  just  north  of  Cascades  Point, 


would  be  about  1,560,000  hp.,  and  its  cost  is  estimated  at 
$124,468,000. 

If  the  alternate  method  were  adopted,  the  cost  of  the 
future  development  of  power  in  this  stretch  w-ould  be 
$27,220,000  less  than  if  the  first  method  were  adopted. 
Present  injurious  ice  conditions  in  the  river  below 
would  be  mitigated  by  the  adoption  of  this  project.  But 
these  benefits  would  be  secured  by  an  increase  in  first 
cost  of  the  navigation  improvements  of  $13,119,000,  and 
by  an  additional  increase  of  $2,371,000  when  30  ft. 
navigation  is  required.  The  eventual  saving  would 
therefore  be  $11,730,000,  but  if  the  development  of 
power  were  delayed  more  than  11  years,  interest  being 
taken  at  6  per  cent,  the  advantage  in  cost  would  lie  with 
the  first  project.  It  is  believed  that  the  power  recom- 
mended for  development  in  the  Fourth  Division  will 
meet  all  market  requirements  for  more  than  11  years. 
For  this  reason  the  project  for  an  improvement  by 
canal  from  Melocheville  to  Hungry  Bay  is  recommended 
in  preference  to  the  alternate  project. 

Third  Division 

This  reach  is  about  28  miles  long,  and  compri.ses 
practically  all  of  Lake  St.  Francis.  It  is  pi-oposed  to 
dredge  a  channel  450  ft.  wide  and  25  ft.  deep  at  low 
water  wherever  the  same  is  not  already  obtained.  The 
extent  of  the  necessary  work  is  not  great. 

The  improvement  of  this  Third  Division,  Lake  St. 
Francis  to  the  head  of  St.  Regis  Island,  is  the  simplest 
of  any  on  the  project,  as  it  consists  practically  entirely 
of  dredging.  The  estimated  cost  of  the  recommended 
improvement  is  $1,158,000.  The  annual  maintenance 
cost  will  be  $30,000.  An  additional  5-ft.  depth  (sami 
bottom  width  of  channel)  can  be  secured  through  thi.- 
division  at  any  future  time,  without  interfering  with 
navigation,  and  an  estimated  cost  of  $662,000. 

Fourth  Division 

This  division,  from  the  upper  end  of  St.  Regis  Island 
at  the  head  of  Lake  St.  Francis  to  Chimney  Point,  l)elow 
Ogdensburg  is  48  miles  long.  There  are  four  rapid? 
with  swift  water  at  other  places  which  give  to  the 
division  a  total  drop  of  about  92  ft.  In  the  recommended 
project  the  first  power  development  is  located  in  this 
division  taking  advantage  of  the  drop  in  the  Long  Sault 
rapids. 

The  recommended  improvement  makes  excellent  pro- 
vision for  navigation,  gives  safety  to  life  and  propert\ 
below  the  improvements  by  providing  two  dams,  eithei 
one  of  which  is  alone  able  to  hold  back  the  water  in  L:ik( 
Ontario,  and  develops  a  large  percentage  of  the  water 
power,  with  provision  for  the  ultimate  development  of 
practically  all  the  potential  power  in  this  stretch  of  the 
river. 

The  main  features  of  this  project  are  a  series  of  dam 
at  Long  Sault  Rapids  and  vicinity  that  will  raise  tl. 
water  level  to  approximately  El.  231,  and  a  second  dai 
at  Ogden  Island  that  will  raise  the  level  to  that  of  La'r 
Ontario,  less  the  necessary  drop  in  the  rivei-.    A  shor 
canal  with  two  locks  is  combined  with  the  lower  dam. 
raising  the  water  in  the  water  way  from  the  level  of 
Lake  St.  Francis  El.  152,  to  the  pool  level,  El.  231;  and 
another  lock  is  provided  at  the  upper  or  Ogden  Island 
dam.     A  large  power  plant  is  located  at  the  foot  of 
Barnhart  Isand,  and  a  small  power  plant  near  the  head 
of  Long  Sault  Island.     All  structures  in  the  vicinity  of 
Long  Sault  Rapids  are  so  designed  that  they  may  Ix 
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iter  raised  to  obtain  at  the'  power  plants  the  greatest 
ead  that  can  be  economically  maintained. 

From  Lake  St.  Francis  to  the  west  end  of  Cornwall 
avigation  will  be  imposed  by  extensive  dredging,  both 
)  obtain  the  necessary  sectional  area  for  the  boats  using 
le  waterway,  and  to  i-educe  the  velocities. 

At  the  west  end  of  Cornwall  the  course  of  navigation 
aves  the  river  and  enters  a  canal.  About  1,000  ft. 
•om  the  shore  is  located  the  first  lock,  which  raises  the 
ater  level  about  48  ft.  to  El.  200.  The  canal  connect- 
ig  the  lower  and  the  upper  locks  is  about  si.x  miles  in 
ngth.  No  rock  is  encountered  in  carrying  excavation 
I  grade  and  at  the  upper  end  the  canal  enters  the  lake 
1  the  Cornwall  Canal  which  was  created  some  years 
JO  by  the  construction  of  dams  at  the  head  and  foot  of 
aeek  Island. 

The  upper  lock  is  located  on  the  north  shore  of  Sheek 
land,  and  will  have  a  lift  of  about  31  ft.  A  dam  will 
n  from  the  lock,  across  the  lake  mentioned  above,  and 
lut  on  mainland  above  the  village  of  Moulinette.  A 
,ir  of  guard  gates  will  be  installed  about  a  mile  above 
e  upper  lock,  with  dams  running  from  them  to  high 
id  on  Sheek  Island  and  on  the  Canadian  mainland. 

Dams  in  Fourth  Division 

The  series  of  dams  and  other  structures  at  the  Long 
ult  Rapids  extends  from  high  ground  on  the  Canadian 
le,  across  the  intervening  channels  and  islands,  to  high 
ound  on  the  American  side. 

The  most  important  of  these  are;  a  concrete  dam 
-OSS  the  Long  Sault,  about  3,900  ft.  long,  with  spill- 
y  and  control  gates ;  a  concrete  dam  and  power  house 
•oss  the  South  Sault  channel  at  a  point  between  the 
id  of  the  Massena  Canal  and  the  upper  end  of  Long 

I  alt  Island ;  a  concrete  dam  across  the  proposed  diver- 
:n  through  Long  Sault  Island;  and  the  Barnhart 
'.  and  power  plant.     This  plant  located  at  the  eastern 

I I  of  the  island,  will  contain  52  units,  spaced  65  ft. 
I  iter  to  center.  Trash  chutes  will  be  placed  at  both 
I  is,  and  at  the  angle  in  the  center  of  the  plant,  and 
I  total  length  of  the  structure  will  be  about  3,800  ft. 
(  meeting  the  concrete  structures  earth  dams  will  be 
1  ivided  having  a  top  width  of  40  ft.  at  El.  243  and 

I  e  slopes  of  3  to  1.  These  earth  dams  will  have  con- 
( te  core  walls  extending  to  rock  wherever  the  ground 
E  face  is  below  El.  220,  and  to  an  impervious  founda- 

I I  where  the  ground  surface  is  between  El.  220  and 
i '..  Above  EI.  232  the  earth  embankments  will  not  be 
I  vided  with  core-walls. 

U  Ogden  Island,  a  concrete  dam  will  be  built  across 
t  north  channel,  consisting  of  a  submerged  gate  sec- 
t  1,  GOO  ft.  of  .spillway,  and  a  stoney  sluice  gate  section. 
1 ;  lock  which  provides  the  lift  from  E\.  231  to  the 
l(  il  of  Lake  Ontario  (minus  the  drop  necessary  to 
t  duce  the  river  flow)  is  located  just  south  of  the 
il  nd.  A  concrete  dam  containing  stoney  sluice  gates 
t  ends  from  the  lock  to  the  south  shore  of  the  river. 
1 !  approach  channels  both  above  and  below  the  lock 
*l  require  considerable  improvement. 

ibove  the  last  lock,  the  waterway  follows  the  course 
0  the  river,  except  that  the  alignment  is  improved  by 
a  it  through  Leishman's  Point,  at  Rockwa>  Point  and 
S  irrowhawk  Point.  The  section  of  the  river  from 
tl  lock  to  Galop  Rapids  is  increased  so  as  to  give  a 
V'  icity  of  3.5  ft.  per  sec.  at  mean  flow.  Through  the 
Oops  Rapid  the  course  of  navigation  will  pass  sou;h 
0  ^otus,  Lalone  and  Galop  Islands.  By  first  improving 
tl  north  channel  and  removing  the  Gut  Dam  between 


Adams  and  Galop  Islands,  it  will  be  possible  to  coffer- 
dam the  south  channel  and  to  do  the  excavation  in  the 
dry. 

The  land  flooded  in  the  fourth  division  will  amount  to 
about  15,300  acres,  of  which  4,400  is  on  the  Canadian 
side,  7,200  on  islands,  and  3,700  on  the  American  side. 
The  towns  of  Iroquois  and  Morrisburg  will  be  protected 
by  dikes,  and  the  drainage  of  these  towns  will  be  taken 
care  of  by  means  of  collecting  basins  and  pumps. 

The  records  of  the  St.  Lawrence  River  since  1860 
show  a  remarkably  even  flow.  The  level  of  Lake  Ontario 
has  varied  from  an  extreme  minimum  of  243.21  in 
November,  1895,  to  an  extreme  maximum  of  248.95  in 
May,  1860.  The  discharges  corresponding  to  these 
elevations  are  respectively  191,000  sec.-ft.  and  320,000 
sec.-ft.  In  winter  the  flow  drops  below  that  oi'dinarily 
corresponding  to  the  stage  of  the  lake,  due  to  ice  effect. 
The  lowest  flow  recorded  is  about  185,000  sec.-ft.  A 
system  of  regulation  of  the  flow  of  the  river  has  been 
work  out  which  makes  it  possible  to  increase  the  low 
flows  without  causing  the  lake  to  fluctuate  beyond  the 
limits  set  in  the  last  sixty  years. 

Except  for  a  very  few  periods  of  unusually  long  con- 
tinued deficiency  in  supply,  a  flow  of  210,000  sec.-ft.  can 
be  maintained.  Of  this  amount  190,000  sec.-ft.  will  pass 
through  the  power  plant  at  Barnhart  Island,  where  a 
minimum  head  of  74  ft.  is  secured  by  the  recommended 
project.  The  remaining  20,000  sec.-ft.  will  pass  through 
the  power  plant  at  the  upper  end  of  Long  Sault  Island, 
under  a  head  of  29  ft.  Assuming  an  overall  efficiency 
of  88  per  cent,  the  power  that  will  be  generated  at  the 
Long  Sault  dam  will  be,  as  stated  before,  1,464,000  hp. 
Each  unit  will  pass  4,580  sec.-ft.  under  full  gate  opening 
and  will  deliver  about  34,180  hp.  to  the  bus  bars. 

Cost  of  Power  Development 

The  project  recommended  provides  a  depth  of  30  ft. 
in  all  lock  structures  and  a  depth  of  25  ft.  in  channels 
except  whei-e  a  greater  depth  is  required  to  discharge 
without  unduly  great  velocities  the  water  from  Lake 
Ontario  under  the  new  conditions  created  by  the  works 
proposed.  The  estimated  cost  of  this  project,  including 
the  installation  of  hydraulic  and  electrical  machinery 
for  the  development  of  the  power,  is  $159,097,200.  The 
power  output  will  be  about  1,464,000  hp.  The  annual 
cost  of  operation,  maintenance  and  depreciation  will 
be  $1,762,000  of  which  $1,457,000  is  properly  chargeable 
to  the  development  of  power.  The  estimated  cost  for 
securing  30-ft.  depth  for  navigation  in  the  future  is 
$1,270,180  additional. 

A  survey  and  estimate  has  been  made  of  a  side  canal 
with  locks  leaving  the  river  on  the  Canadian  side  below 
the  city  of  Cornwall  and  entering  it  again  opposite 
Chimney  Point.  It  would  be  45  miles  long,  with  four 
locks.  For  25-ft.  depth  in  canal  prism  and  30-ft.  depth 
in  lock  structures  the  estimated  cost  is  $77,500,000.  An 
additional  cost  of  $10,100,000  would  be  incurred  to 
deepen  the  canal  reache's  to  30  ft.  This  is  considerably 
more  than  the  estimated  cost  of  an  improvement  of  this 
division,  however,  by  means  of  dams  in  the  river,  creat- 
ing i)ools,  and  locks  past  the  dams.  For  25-ft.  depth,  the 
cost  of  improvement  by  this  method  would  be  $63,500,- 
000.  The  construction  of  dams  and  locks  without  pro- 
vision for  the  development  of  the  water  power  that 
would  otherwise  be  thrown  away  through  the  control 
gates  would  be  for  navigation  alone  an  economic  waste 
that  should  not  receive  serious  consideration. 

The  execution   of   the  project  as   recommended   will 
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make  it  possible  at  a  later  date  to  raise  the  structures 
at  Barnhart  Island  and  to  dredge  the  tailrace  so  as 
fully  to  utilize  whatever  head  the  operation  of  the  works 
may  show  to  be  economically  practicable.  Fui'thermore, 
the  construction  of  the  Ogden  Island  dam  affords  a 
control  over  the  level  of  Lake  Ontario  and  the  flow  in 
the  St.  Lawrence  River.  This  control  can  be  exercised 
so  as  to  raise  the  mean  level  of  Lake  Ontario  without 
causing  it  to  fluctuate  beyond  the  limits  which  it  has 
reached  in  previous  years.  But  the  studies  which  have 
been  made  of  this  problem  fail  to  show  that  any  very 
great  Increase  in  the  natural  low  water  flows  can  be 
made  for  the  benefit  of  either  power  or  navigation  in 
Montreal  Harbor  and  the  ship  channel  below. 

Fifth  Division 

This  division  is  about  65  miles  long,  and  the  fall  at 
mean  flow  is  about  1  ft.  The  channel  is  generally  deep 
and  wide,  except  through  the  Thousand  Islands  where 
the  minimum  width  is  about  500  ft.  The  improvement 
of  this  division  will  require  the  removal  of  certain  shoals, 
and  the  widening  and  straightening  of  the  present 
channel.  The  estimated  cost  of  the  work  is  $100,000  and 
the  annual  cost  of  operation  and  maintenance  is  $20,000. 


Ground  Water  Control  on  Drainage 
Project  in  Florida 

Taintor  Gates  in  Canals  Hold  Water  at  Different 

Levels  in  Different  Soils  and  Pass  Floods 

— Sand  Foundations 

By  F.  Teichman 

Consulting  Enginiur,  WoUaston,  Mass. 

CONTROL  of  the  ground  water  level  or  water  table 
in  a  drainage  district  by  gates  in  the  main  canals, 
with  the  gate  structures  built  on  sand,  is  a  special  fea- 
ture of  the  Lake  Worth  drainage  district,  which  is  the 
largest  in  Florida,  having  130,000  acres  in  an  area 
about  eight  miles  wide  and  paralleling  the  coast  for  24 
miles. 

Lake  Worth  and  some  smaller  lakes  along  the  Florida 


East  Coast  Canal  are  separated  from  the  ocean  by  a 
narrow  strip  of  land  but  are  so  connected  with  it  that 
the  water  is  brackish  and  at  sea  level,  varying  slightly 
with  the  tide.  About  two  miles  west  is  a  chain  of  small 
lakes  just  inside  the  east  boundary  of  the  district, 
beyond  which  there  is  muck  soil  for  about  two  miles 
and  then  six  miles  of  sandy  soil.  The  surface  of  the 
chain  of  lakes  is  at  El.  10,  which  is  the  desirable  ground 
water  level  for  the  muck  soil,  the  sandy  soil  being  at 
higher  elevation  and  requiring  a  ground  water  level  of 
about  El.  16.  This  muck  soil  is  well  decomposed  fibrous 
vegetable  matter  without  silt,  holding  moisture  readily, 
easy  of  cultivation  and  good  for  truck  farming.  The 
sandy  soil  requires  generous  fertilizing  and  is  good  foi 
trees  of  the  citrus  variety.  Heavy  rains  in  Palm  BeacI 
county  occur  from  March  to  June  and  August  to  De 
cember,  the  rains  being  largely  local  or  covering 
relatively  small  area  for  each  storm.  During  June,  191£ 
for  instance,  the  rainfall  was  25  in.  and  during  thre 
days  of  March,  1921,  it  was  7  in.  The  canal  system  an 
its  structures  are  figured  for  a  run-off  of  1  in.  per  2 
hours,  giving  extra  capacity  to  the  smaller  canals  thj 
may  have  to  carry  the  excessive  local  rains. 

Main  canals  about  two  miles  apart  extend  north  an 
south,  with  laterals  at  right  angles  to  these  at  i-mi 
intervals.  At  the  southern  boundary  is  the  Hillsboi 
Canal  and  two  miles  below  the  northern  boundary 
the  West  Palm  Beach  Canal,  both  being  state  cana 
from  Lake  Okeechobee  and  draining  the  Everglade 
The  district  has  connected  its  chain  of  lakes  with  Lai 
Worth  by  the  Boynton  Canal.  In  both  this  canal  ai 
the  West  Palm  Beach  Canal  is  a  concrete  outlet  stru 
ture  having  square  conduits  with  gates,  the  maximu 
head  being  12  ft.  This  outlet  on  the  district's  canal  h 
a  discharge  capacity  of  over  2,000  sec.-ft.  A  lock  f 
boats  is  provided  in  the  structure  on  the  state's  can 

The  area  of  the  district  is  divided  into  eight  uni 
all  intersected  by  the  main  canals,  which  serve  to  spre 
the  water  of  heavy  local  rains  and  thus  relieve  b 
flood  conditions.  In  each  unit  is  a  control  structure  1 1 
holding  the  water  at  El.  IG  for  the  sandy  soil.  Bel« 
this  the  water  is  at  El.  10,  the  flow  being  through  tl 


FIG.  1.     CANAL  SYSTEM  OF  L.AKE   WORTH  "DRAINAGE  DISTRICT.  i'LOHIDA 
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chain  of  lakes  and  thence  through  the  Boynton  Canal 
and  its  control  works  into  Lake  Worth.  It  is  aimed  to 
retain  these  levels  during  the  dry  seasons.  When  a  wet 
season  approaches,  the  water  is  held  at  lower  levels 
which  are  more  suited  to  crop  reciuirements,  when  there 
is  rain  and  which  also  help  to  keep  down  the  peak  line 
if  floods.  Thus  before  the  March  rainfall  this  year  the 
gates  of  the  Boynton  control  works  had  been  opened 
more  than  a  day  on  account  of  the  weather  predictions. 
50  that  the  7  in.  of  rain  raised  the  water  only  2  or  3  in. 
ibove  its  initial  level.  With  an  emergency  flood  storage 
apacity  of  12  to  18  in.  in  the  canal  system  and  the 
•hain  of  lakes  it  is  expected  that  any  excessive  rains 
an  be  taken  care  of  without  overflow. 

The  control  structure  in  the  Boynton  Canal  is  placed 
n  a  canal  of  80  ft.  bottom  width,  and  has  twelve  square 
onduits  fitted  with  Taintor  gates,  giving  a  head  of  12 
t.  and  a  discharge  capacity  of  2,400  sec.-ft.  under  10-ft. 
ead.  On  the  upper  drainage  canals,  the  control  struc- 
ures  have  similar  gates  to  support  a  head  of  6  to  7  ft. 
uring  storage  periods,  the  discharge  capacity  being 
qual  to  the  flood  flow  capacities  of  the  several  canals, 
hich  ranges  from  400  to  800  sec.-ft.  The  difference 
etween  upstream  and  downstream  levels  averages 
bout  2  ft. 

A  Taintor  gate  is  placed  at  the  downstream  end  of 
ich  conduit,  with  stop  planks  above  and  below,  as 
lown  in  Fig.  2.  By  removing  the  upstream  stop 
anks  a  portion  of  the  flood  water  may  be  passed  over 
le  closed  gates  in  order  to  afford  temporary  relief 
itil  the  gate  operator  arrives.  Wood  is  used  for  the 
ites  on  account  of  the  air  on  the  Florida  coast  having 
corrosive  effect  on  steel.  Each  gate  has  a  cast-iron 
ck  and  pinion,  the  pinion  shaft  having  a  square  end 
r  a  portable  ratchet  lever. 

All  the  structures  are  placed  directly  on  the  sand, 
ving  a  porous  foundation  problem  similar  to  that  dis- 
ssed  so  frequently  in  connection  with  irrigation  works 
India  and  Egypt.  The  destructive  agencies  to  be 
-isted  by  structures  placed  on  sand  are:  (1)  Uplift 
insuflSciently  loaded  parts  of  the  structure;  (2)  slid- 
g  downstream  of  the  structure  under  the  effect  of  the 
ad;  (3)  yielding  of  the  sand  if  too  heavily  loaded 
d  not  confined;  (4)  piping  at  the  tail  end;  (5)  under- 
ishing  of  the  structui-e  by  the  agitation  of  the  stream 
the  tail  end. 

As  to  piping,  the  Indian  rule  is  to  make  the  creep 
der  the  structure  of  such  length  that  the  intensity  of 
i  creeping  current  is  reduced  to  a  value  that  at  the 
I,  where  the  current  returns  through  the  canal  bottom 
the  tail  water,  it  will  not  move  the  particles  of  the 
1.  In  "Practical  Design  of  Irrigation  Works,"  by 
G.  Bligh,  safe  values  for  length  of  creep  to  head  are 
en  as  12:1  to  18:1.  An  inquiry  directed  to  Mr.  Bligh, 
■ing  the  curve  and  the  characteristics  of  the  sand  of 
■  Lake  Worth  District,  brought  the  reply  that  he 
')oved  of  the  adopted  gradient  15:1,  but  that  the 
"ly  of  clinging  creep,  although  originally  emanating 
m  Indian  engineers  (and  represented  in  his  books) 
not  now  followed  in  India. 

In  this  connection,  it  may  be  stated  that  the  district 

■  uctur'is  were  provided   with   gage  tubes   giving  the 

I  lift  pressures  in  front  and  behind  any  sheet  piling 

:  I   about  every  20   ft.  of   length   of  structure.     The 

ing  results  were  observed:  (1)  For  sheet  piling  at 

end  of  structure  of  about  10-  to  I2-ft.  length  the 

uiuptioM  of  clinging  creep  gives  results  that  nearly 


tally  with  observations;  i2)  For  a  driven  curtain  wall 
of  3  to  4  ft.  at  tail  end  of  structure  the  loss  of  head  is 
about  twice  that  figured  fcu"  clinging  creep;  (3)  between 
upper  and  lower  curtain  the  gradient  is  a  straight  line, 
as  must  be  expected. 

The  theory  and  its  application  of  neutralizing  head 
by  creep  is  by  no  means  new  in  this  country.  Examples 
ai'e  found  in  structures  of  the  U.  S.  Reclamation  Service 
and  probably  elsewhere.  The  Reclamation  structures 
have  the  advantage  that  they  are  located  in  silt  carrying 
streams,  so  that  after  installation  the  condition  of  their 
.safety  improves  by  the  formation  of  an  upstream  apron 
that  increases  its  imperviousness  by  deposit  from  the 
seasonal  silt-carrying  flood  waters.  Although  the 
streams  and  canals  of  Florida  carry  no  silt   it   is   not 


rif.     2       TMVroH  O.VTEs   KECU'LATINC    CROTIND- 
WATER  LEVEL 

unlikely  that  a  slow  sealing  of  the  interstices  of  the 
soil  takes  place  by  decaying  vegetable  matter. 

The  Indian  structures  as  described  by  W.  G.  Bligh 
and  by  P.  M.  Parker  in  his  book  "Control  of  Water"  are 
works  of  greater  magnitude.  The  weight  of  the 
structure  to  counteract  uplift  is  attained  by  heavy  con- 
crete or  masonry  work  in  the  river  or  canal  bed,  where, 
however,  only  about  one  half  is  effective,  the  other  half 
being  balanced  by  flotation.  Such  treatment  is 
undoubtedly  correct  where  large  quantities  of  water 
have  to  be  passed  and  where  material  and  labor  are 
cheap.  For  the  Florida  work  the  maximum  dischai-ge 
requirement  is  little  more  than  2,000  sec.-ft.,  rock  has 
to  be  hauled  for  long  distances  and  cost  of  labor  is  high. 
So  the  structures  are  built  in  reinforced  concrete,  with 
a  combination  of  several  conduits  having  a  standard 
width  of  5  ft.  and  of  such  height  as  conditions  may 
require,  the  structures  being  filled  over  and  loaded  by 
the  soil.  This  method  of  controlling  the  drainage,  flood 
water  and  ground  water  level  of  the  Lake  Worth  Drain- 
age District  will  eliminate  the  two  undesirable  condi- 
tions of  too  much  water  and  too  little  water. 

The  organization  work  and  the  laying  out  of  the  canal 
.system  was  done  under  Oirin  Randoljjh,  former  chief 
engineer.  Construction  work  is  in  progress  under  F.  C. 
Wagen,  chief  engineer,  with  Wills  &  Sons  &  McCarthy 
as  contractors  for  the  canal  work  and  the  structures. 
The  writer  has  been  the  consulting  engineer  for  the 
District  and  designed  the  works. 
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Pave  70-Ft.  Boulevard  with 
Sheet  Asphalt 

Mechanical  Plant  Features  Reconstruction  of 

4  Yi  Miles  of  Ocean  Parkway  in  Brooklyn 

—To  Cost  $750,000 

THE  largest  continuous  area  of  street  paving  ever 
placed  under  contract  in  the  Borough  of  Brooklyn, 
New  York  City — representing  a  length  of  41  miles  and  a 
surface  of  164,000  sq.yd.  of  3-in.  sheet  asphalt  on  a 
6-in.  concrete  base — is  being  completed  on  Ocean  Park- 
way between  Park  Circle,  near  Prospect  Park,  and  Ave. 
W.  The  cost,  based  on  the  bid  price,  will  be  about 
$750,000.  The  route  is  the  well  known  70-ft.  wide 
boulevard  leading  from  BrookljTi  to  Coney  Island  and 
carries   a  heavy  motor   vehicle   traffic,   particularly   on 


In  the  reconstruction  work  the  first  operation  con 
sisted  in  removing  the  existing  bituminous  mat  and 
the  stone  and  gravel  underneath,  involving  a  maximum 
cut  of  about  1  ft.  to  prepare  the  subgrade  for  receiving 
the  6-in.  concrete  foundation.  The  table  shows  the 
principal  quantities  involved  on  the  three  contracts. 
Contract  1  was  awarded  to  the  Borough  Asphalt  Co.  at 
a  total  cost  of  $363,653.75,  amounting  to  a  price  per 
square  yard  of  asphalt  paving  (including  concrete  curb 
and  gutter)  of  $4.58;  Contract  2  was  awarded  to  the 
Cranford  Co.,  of  Brooklyn,  at  a  total  cost  of  $214,- 
484.10,  equivalent  to  84.29  per  square  yard;  Contract ; 
was  awarded  to  the  Brooklyn  Alcatraz  Asphalt  Co.  at 
$165,804,  equivalent  to  $4.81  per  square  yard.  For 
the  163,950  sq.yd.  of  asphalt  surfacing  included  in  the 
three  contracts  the  bid  price  averages  $4.54  per  square 
vard. 


i.V  REMOVING  OLD  SURFACE  THREE  OR.VDl.\G  SHOVELS  AJJD  THIRTY-FIVE  MOTOU 

Saturday  and  Sunday  during  the  summer  when  great 
crowds  journey  to  the  seaside  resort.  The  paving  work 
includes  a  concrete  curb  and  gutter,  and  has  been  divided 
into  three  contracts  of  2,  1]  and  1-mile  lengths.  The 
chief  point  of  interest  is  the  unusually  extensive  use 
of  mechanical  plant  on  the  2-mile  section  known  as 
Contract  1. 

Ocean  Parkway  was  constructed  in  the  days  when 
automobile  traffic  was  negligible  and  the  original  sur- 
facing of  gravel  and  broken  stone  was  subsequently 
treated  with  applications  of  'i  gal.  of  asphaltic  oil  per 
square  yard  and  covered  with  a  thin  layer  of  stone 
chips,  forming  a  mat  which  reduced  the  dust  nuisance. 
There  was,  however,  no  foundation  course,  with  the 
result  that  as  traffic  increased  the  surface  became 
extremely  uneven. 


:  I.OAIUXC  TRUriv  ALOXr-.'^inE 
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FINISHING  OCEAN  PARKWAY  RECONSTRUCTION  WITH  A  1-IN.  BINDER  AND  A  2-IN.  SURFACING  OF  ASPHALT 


On  Contract  1  a  time  limit  of  75  working  days  was 
pecified,  but  the  contractor  has  been  able  to  work  at  a 
ate  100  per  cent  faster  than  the  contract  requirements 
irough  the  use  of  extensive  mechanical  equipment, 
he  surface  was  broken  up  with  plows  hauled  by  steam 
Dllers  and  the  material  removed  in  one  of  two  ways: 
irst,  by  an  elevating  tractor  grader  which  made  a 
it  5-ft.  5-in.  wide  and  had  a  rated  capacity  of  800 
i.yd.  per  8-hr.  day,  and,  second,  by  three  steam  grad- 
ig  shovels  each  with  3-cu.yd.  dippers.  Both  types  of 
lachine  loaded  directly  into  motor  trucks,  of  which  a 
3et  of  35  5-ton  machines  was  employed  on  the  regulat- 
ig  and  grading  work  alone.  With  this  equipment  an 
;erage  day's  work  for  the  contractor  in  regulating 
id  grading  amounted  to  about  1,015  cu.yd.  of  material 
•moved.  The  subgrade  was  rolled  with  two  10-ton 
lUers. 

The  scheme  of  construction  involves  close  sequence 
itween  the  grading,  concreting  and  asphalt  laying 
)erations.  To  keep  pace  with  the  grading  work  and 
!cause  of  the  great  width  of  the  boulevard,  two  pav- 
g  mixers,  each  of  2/3-yd.  capacity  per  batch,  are 
nployed,  as  shown  in  one  of  the  photographs.  Ten 
ton  motor  trucks  are  employed  exclusively  in  hauling 
ncrete  materials.  The  sand  and  broken  stone  are 
:posited  in  piles  on  the  finished  subgrade  ahead  of  the 
ixers.  Working  an  8-hr.  day  each  mixer  has  turned 
it,  on  the  average,  1,470  sq.yd.  of  6-in.  concrete.  The 
lily  advance  along  the  70-ft.  wide  thoroughfare  is, 
erefore,  378  ft.  The  concrete  is  mixed  in  proportions 
1:3:6.  The  concreting  force  serving  the  two  mixers 
nsists  of  one  foreman  and  56  laborers.  The  mixers 
e  of  the  boom  and  bottom-dump  bucket  type  and, 
ie  by  side,  easily  command  the  70-ft.  width  to  be 
ved. 

Asphalt  surfacing  operations  follow  along  far  enough 
hind  the  concreting  to  allow  the  foundation  to  set. 
18  surfacing  consists  of  1  in.  of  binder  and  2  in.  of 
Jaring  surface.  Nine  5-ton  trucks  are  employed  on 
uling  asphaltic  materials  to  the  job.  The  asphalt  is 
ought  to  grade  and  rolled  in  the  usual  way ;  one  10-ton 
d  one  5-ton  roller  are  used. 

On  Contracts  2  and  3  less  plant  and  more  hand-labor 
3thods  are  in  evidence.  The  Cranford  Co.,  however, 
iploys  one  steam  grading  shovel,  two  10-ton  subgrade 
Hers  six  5-ton  motor  trucks  on  grading  work,  two 
■  :u.yd.  paving  mixers,' and  ten  5-ton  automobile  trucks 
r  hauling  concrete  materials. 

On  the  third  contract  the  Alcatraz  Co.  has  one  10-ton 
bgrada  roller,  three  5-ton  automobile  trucks  for  haul- 


CONSTRUCTION  QUANTITIES,  OCEAN  PARKWAY  PAVING 
CONTRACTS,  BROOKLYN,  N.  Y. 

Contract       Contract       Contract 


Item 

Grading,  cu.yd 

Cone,  foundation,  cu.yd 

Sheet  asphalt,  sq.yd 

Cone,  curb  and  gutter,  lin.ft. 


28,000 

13,245 

79,450 

1,623 


7.570 

8.335 
50.000 
12,900 


6,900 
5,750 
34.500 
8,700 


Total 
42,470 
27,330 
163,950 
23,225 


ing  subgrade  material,  one  concrete  paving  mixer 
i  cu.yd.  capacity,  and  six  5-ton  trucks  for  hauling  con- 
crete materials. 

The  work  of  paving  Ocean  Parkway  is  being  done 
under  the  direction  of  the  Department  of  Parks  of  the 
Borough  of  Brooklyn,  of  which  John  N.  Harman  is 
commissioner  and  E.  J.  Mullane,  engineer  in  charge. 


Water- Works  Cross -Connections  at 
Hartford,  Conn. 

George  W.  Goethals  Corporation  Reports  in  Favor 

of  Improved  Type  of  Double  Check  Valves 

Under  Certain  Conditions 

AX  ORDER  by  the  Water  Board  of  Hartford,  Conn., 
.  requiring  the  elimination  of  all  cross-connections 
between  the  city  water-works  system  and  private  sup- 
plies from  independent  sources  led  a  number  of  large 
manufacturers  of  that  city  to  engage  George  W. 
Goethals  &  Co.  to  report  on  the  subject.  Specific  ques- 
tions at  issue  were  the  adequacy  of  "improved  check 
valves"  to  prevent  a  menace  to  health  from  secondary 
polluted  supplies;  whether  the  fire  hazard  due  to  the 
elimination  of  cross-connections  would  more  than  offset 
the  health  hazard  due  to  their  retention,  and  what 
action  the  manufacturers  had  best  take  in  case  the 
Water  Board  refused  to  rescind  its  order.  The  Goethals 
company  reported  that  within  stated  limits,  and  with 
frequent  inspections,  reliance  could  safely  be  placed  on 
an  improved  type  of  double  check  valve,  with  less 
menace  to  health  than  would  be  caused  by  the  increased 
fire  hazard  due  to  the  elimination  of  all  cross-connec- 
tions. The  substance  of  the  report,  including  a  sub- 
stitute plan  for  the  manufacturers  to  propose  in  case 
the  order  is  not  rescinded  and  an  alternative  plan  of 
action  in  the  Water  Board  will  not  accept  even  the 
substitute  follovra: 

We  have  examined  the  water  connections  of  the  follow- 
ing plants:     Underwood   Typewriter  Co.,   Hartford   Rubber  ' 
Works,  Pratt- Whitney  Co.,  BillinRS  &   Spencer  Co.,   Hart- 
ford Machine  Screw  Co.,  Johns  Pratt  Co.,  and  New  Dcpart- 
ture  Mfg.  Co. 
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The  piping  layouts  of  tliese  plants  arc  so  arranged  that 
water  for  drinking,  cooking  purposes,  hand  basins,  and,  in 
instances,  a  percentage  of  sanitary  closets,  is  drawn  from 
the  city  main  through  separate  metered  connections,  and 
are  entirely  separate  and  distinct  from  all  other  layouts 
within  the  plant  limits.  Water  for  sprinkler  heads, 
hydrants  and  standpipes  and  certain  percentages  of  sani- 
tary closets  is  drawn  from  the  city  mains  through  8-in. 
connections  in  which  are  installed  the  double  check  valves. 
The  number  of  such  connections  vary  from  one  to  a  maximum 
of  five  in  the  case  of  one  plant.  This  system  is  generally 
independent  of  the  individual  industrial  service  supply  from 
Park  River.  In  certain  plants  cross-connections  between 
the  city  and  industrial  water  are  in  use  protected  by  double 
hand  valves  and  drains,  so  that  under  emergency  condi- 
tions it  is  possible  to  get  city  water  for  the  industrial 
work.  In  other  cases  the  same  result  is  obtained  by  actually 
placing  short  sections  of  pipe  between  the  city  and  interior 
industrial  supply  piping. 

The  sprinkler  and  hydrant  systems  are  in  all  cases  con- 
nected with  emergency  fire  pumps  drawing  water  from  the 
Park  River  or,  as  in  one  case,  from  an  adjacent  pond,  as  a 
secondary  source  of  supply. 

Public  Health  Paramount 

It  will  not  be  disputed  that  safeguarding  the  public  health 
is  of  paramount  importance  in  the  design,  installation  and 
operation  of  a  modern  water  supply  system,  and  that  an 
adequate  and  dependable  water  supply  always  available  for 
fire  protection  is  in  impoi-tance  second  only  to  the  ques- 
tion of  public  health.  Furthermore,  a  complete  breakdown 
in  the  supply  system  of  a  city  for  more  than  a  few  hours 
reverses  the  relative  importance  of  the  above,  and  if  there 
were  a  secondary  polluted  supply  available,  no  city  would 
hesitate  to  force  such  water  through  its  mains.  The  rela- 
tive importance  of  the  question  varies  with  conditions.  As 
a  practical  matter,  it  would  be  wiser  to  attempt  to  main- 
tain supplies  of  water  which  would  moot  all  conditions  of 
fire  and  water  closet  demands  without  interruption,  than 
to  attempt  to  maintain  100  per  cent  pure  water,  because 
the  first  is  practically  possible  and  the  second  is  not.  The 
present  system  of  pipe  distribution,  the  manner  in  which 
underground  pipes  are  repaired  and  maintained,  the  un- 
known branches  always  found  connected  to  city  mains  tak- 
ing water  from  polluted  sources,  the  installation  of  water 
closet  flushometers  direct  connected  to  city  mains,  and 
other  sources  of  possible  contamination,  prohibit  the  main- 
tenance of  theoretically  pure  water  at  all  times. 

As  a  matter  of  general  policy  the  primary  water  supply 
of  the  city  should  not  be  connected  physically  to  a  sec- 
ondary polluted  supply,  except  and  only  to  provide  for  fire 
protection  in  the  event  of  temporary  failure  of  the  primary 
supply.  Where  such  secondary  supplies  are  available,  cities 
have  recognized  the  advantages  and  have  permitted  the 
connection  of  same  to  the  primary  supply,  but  only  under 
the  most  rigid  control,  inspection  and  maintenance,  and 
only  for  sprinkler  and  hydrant  service. 

To  allow  such  connections  in  special  cases  and  in  limited 
numbers,  the  so-called  double  F.  M.  [Factory  Mutual]  check 
valve  installation  came  into  use  about  1910  or  1911.  This 
equipment  has  to  date  been  recognized  as  a  reasonably 
certain  safeguard  to  public  water  systems  by  the  officials 
of  many  cities  and  has  been  accepted  as  a  sufficient  and 
satisfactory  safeguard  by  the  Commissioner  of  Health  of 
the  State  of  New  York.  The  Board  of  Health  of  New 
.lersey  has  recommended  this  arrangement  in  specific  in- 
stances. 

No  one  will  deny  that  under  certain  conditions,  occurring 
most  infrequently  in  properly  maintained  installations, 
swing  check  valves  leak;  notwithstanding  this,  we  do  not 
believe  authenticated  instances  can  be  cited  in  New  Eng- 
land or  elsewhere  since  1912,  which  have  resulted  in  con- 
tamination of  the  primary  supply  and  where  the  presence 
of  B  Coli,  if  found,  could  not  be  traced  to  sources  other  than 
chrrk  valvcg  of  tins  type  prnperly  wstalled  'ivd  inspected. 

It  will  be  understood  that  the  proper  installation  of 
swinging  checks  of  standard  F.  M.  or  improved  type  calls 
for  practically  static  water  condition  in  the  pipes  on  the 


plant  side  of  the  valves,  except  under  actual  fire  operations. 
For  various  mechanical  reasons  this  increases  the  reliabil- 
ity of  the  valve. 

We  believe  the  F.  M.  valve  is  open  to  further  improve- 
ment in  design,  and  in  our  opinion  the  all-bronze  type  built 
by  C.  D.  Rice,  chairman  of  your  committee  [Committee  of 
Manufacturers,  Hartford,  Conn.],  is  a  step  in  this  direction. 

A  criticism  directed  against  the  F.  M.  check  valve  in- 
stallations is  that  they  leak  or  are  most  liable  to  leak 
appreciably  under  pressures  higher  than  the  city  pressure. 
Such  can  be  the  case  only  on  the  assumption  of  obstruction 
holding  the  seal  up  or  the  seal  being  partly  torn  away.  This 
condition  in  a  water  line,  static  at  all  times  other  than 
in  case  of  fire  emergency,  is  an  exceptionally  remote  pos- 
sibility and  indicates  improper  supervision.  No  one  today 
condemns  modern  rapid  mechanical  filters  on  the  basis 
that,  if  you  do  not  properly  operate  and  maintain  them 
you  will  unquestionably  get  polluted  water  into  your  clear 
water  well  and  thereby  menace  the  public  health. 

If  the  above  criticism  is  the  principal  one,  it  is  perfectly 
feasible  to  install  a  special  type  valve  at  the  fire  pump 
that  effects  a  physical  separation  during  pumping  opera- 
tions between  the  secondary  and  primary  supplies.  This 
valve  under  no  possible  condition  can  leak  to  the  primary 
side  up  to  150  lb.  per  square  inch,  and,  hand  or  power  oper- 
ate^ can  under  no  circumstances  be  so  manipulated  as  to 
connect  the  fire  pump  direct  to  the  city  mains.  This  valve, 
in  the  event  of  poor  adjustment,  will  leak  to  the  atmosphere 
and  present  evidence  of  its  adjustment  at  all  times  on  its 
exterior.  With  this  installation  the  F.  M.  check  or  im- 
proved design  check  should  be  installed  back  near  the  city 
take  off  to  provide  against  the  condition  of  city  pi-essure 
dropping  to  a  point  where  the  dead  head  of  water  in  the 
sprinkler  heads  would  slowly  settle  back  into  the  city  mains 
unless  checked.  This  system  makes  most  improbable  pres- 
sures in  excess  of  city  pressure  reaching  the  check  valves. 

If  the  city  of  Hartford  would  eliminate  all  physical  cross 
connections  now  existing  between  polluted  secondary  sup- 
plies and  the  city  mains,  and  require  the  comparatively 
few  double  check  control  installations  to  be  replaced  with 
all-bronze  body  special  design  checks  similar  to  Mr.  Rice's 
design,  with  or  without  certain  additions  that  might  be 
suggested;  and  if  the  city  would  compel  such  installa- 
tions to  be  on  independent  sprinkler  head  and  hydrant  lines 
with  no  cross-connections  of  any  character;  and,  lastly, 
would  continue  the  present  system  of  weekly  or  bi-weekly 
inspection;  then  the  danger  to  the  public  health  would,  in 
our  opinion,  be  entirely  negligible. 

Such  a  policy  would  permit  the  continued  availability  of 
an  inexhaustible  secondary  supply  for  fire  protection,  which 
far  outweighs,  in  our  opinion,  a  limited  tank  supply  placed 
below  ground,  required  if  the  valves  are  eliminated. 

Conclusions 

Our  conclusions  therefore  are  as  follows: 

1.  The  public  health  of  the  city  of  Hartford  can  be  com- 
pletely safeguarded  with  the  continued  use  of  a  check  valve 
system  of  improved  design  on  the  following  basis. 

a.  Eliminate  all  city  connections  to  secondary  polluted 
supply  wherever  located,  except  existing  connections  to 
sprinkler  heads,  hydrants  and  fire  pumps. 

b.  Eliminate  all  existing  cross-connections  running  from 
sprinkler  head  or  hydrant  feeders  to  interior  service  and 
taken  off  on  the  plant  side  of  check  valves. 

c.  Install  improved  type  of  double  swinging  checks  in 
self  draining  concrete  vaults  protected  from  frost  and  freely 
accessible  for  all  purposes. 

d.  Maintain  not  less  than  bi-weekly  inspection  tests. 

2.  It  may  reasonably  be  stated  that  the  increased  firo 
hazard  resulting  from  the  elimination  of  a  check  valve  sys- 
tem installed  as  defined  immediately  above  would  more  than 
outweigh  the  remote  danger  to  public  health  through  the 
proper  operation  of  such  valve  system. 

3.  There  is  no  recognizable  danger  to  the  safety  of  the 
public  health  in  the  carrying  of  polluted  water  in  exten- 
sions to  city  mains  ending  in  hydrants  and  sprinker  heads 
if  no  cross-connections  are  allowed  and  if  check  valves  arc 
installed  as  above. 
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4.  In  the  event  the  city  declines  to  rescind  the  present 
rder  or  to  modify  it  so  as  to  allow  the  above  recommenda- 
ions  to  be  followed,  we  propose  the  installation  suggested 
special  valve  at  fire  pump]  and  additional  fire  pumps  suf- 
cient  to  pi-ovide  full  plant  protection  and  all  necessary 
ydrant  supply  for  a  general  plant  fire,  independent  of 
ity  supply. 

5.  In  the  event  the  city  declines  this  alternative,  install 
inallest  ground  or  elevated  tank  for  sprinkler  heads  that 
ill  pass  underwriters,  and  connect  existing  fire  pump  in- 
ependently  to  exterior  hydrant  lines  and  standpipes,  add- 
ig  to  the  pumping  equipment  where  necessary  to  give  the 
ill  capacity  of  hydrants  to  the  maximum  number  required. 

The  order  of  the  Hartford  Water  Board  that  all  cross- 
Dnnections  must  be  severed  by  Sept.  1,  1921,  in  accord- 
nce  with  a  report  and  recommendations  by  Caleb  Mills 
aville,  manager  and  chief  engineer  Hartford  Water 
apartment,  was  printed  in  Engineering  News-Record, 
uly  7,  1921,  together  with  the  larger  part  of  Mr. 
aville's  report  on  the  Subject.  (See  news  this  issue.) 


Underground  Water  Supply  for  an 
Akron  Rubber  Plant 

By  Frederick  L.  Roache 

Cleveland,    Ohio 

rO  THE  rubber  industries  a  large  supply  of  water 
is  as  necessary  as  rubber  and  the  water  must  be 
Id.  The  demands  of  the  four  large  rubber  companies 
Akron,  Ohio,  combined  with  the  sudden  increase  in 
'pulation,  increased  the  water  consumption  beyond  the 
pacity  of  the  city  supply,  and  compelled  some  of  the 
bber  companies  to  develop  water  supplies  of  their 
Ti.    A  supply  with  a  summer-and-winter  temperature 

49  deg.  F.  was  secured  and  has  been  delivered  to 
3  works  at  a  unit  cost  of  about  one-third  of  the  city 
tes. 

The  rubber  company  with  which  I  was  connected  was 
:ated  on  a  branch  of  one  of  the  small  rivers  between 
ke  Erie  and  the  Ohio  River.  A  study  of  the  rain- 
,1  and  run-off  of  this  small  river  was  made.  A 
-ft.  concrete  weir  was  built  above  the  plant  and  a 
ieze  automatic  stage-register  was  installed.  The 
ainage  area  was  about  43.4  sq.mi.  The  normal 
nual  rainfall  was  37  in.  and  the  drainage  area  about 

per  cent  cultivated.     I  estimated  that  the  evapora- 

n  was  10  per  cent,  the  run-off  20  per  cent,  amount 
3orbed  by  vegetation  and  used  for  domestic  purposes, 

per  cent,  leaving  about  40  per  cent  as  underground 
'rage.  Both  the  rainfall  and  the  river  flow  were 
"y  erratic,  with  winter  and  summer  periods  of  mini- 

im  flow.     The  minimum  river  flow  in  July  was  less 

in   1.23  m.g.d.   and  the  total  precipitation   for   the 

inth  was  1.98  inches. 

After  preliminary  tests,  made  by  driving  21-in.  pipe 
'  wn  to  and  15  to  20  ft.  into  rock,  securing  samples, 
I  i  plotting  ground  water  profiles  in  the  valley  of  3 
I  mi.  area  above  the  weir,  six  wells,  with  20-in. 
I  'eens,  were  sunk  to  rock,  which  was  found  at  depths 
<  102  to  149  ft.     Pumping  tests  of  the  first  well  war- 

nted  sinking  more  wells,  and  like  tests  of  the  second 
■  11  showed  a  yield  of  1,649  gal.  per  minute.  When  five 
'  the  six  wells  had  been  sunk  it  was  estimated  that  an 
i  Jrage  total  of  3, .500  gal.  a  minute  could  be  obtained. 
'  24-in.  C vitrified  clay  and  cast-iron)  pipe  line,  6,000 
1  long,  with  a  fall  of  17  ft.  to  the  plant,  was  built. 
I  was  assumed  that  this  would  be  large  enough  to 
'  "ry   1,000  gal.  per  minute  additional,   from  a  sixth 


well,  by  gravity,  and  that  if  necessary  the  pipe  line 
could  be  put  under  a  small  pressure  without  lessening 
the  yield  of  the  wells.  To  meet  the  increasing  demand 
for  water,  each  of  the  five  pumps  was  run  at  full 
capacity,  giving  a  yield  of  4,500  gal.  a  minute,  and 
the  sixth  well  was  sunk.  The  total  output  under  normal 
conditions,  using  six  wells,  was  5,000  gal.  a  minute. 

The  pumping  plant  consists  of  five  15-  and  one  20-in. 
American  deep  well  pumps,  operated  by  four  25-,  one 
20-  and  one  40-hp.  motors,  the  latter  driving  the  20-in. 
pump.  A  novel  and  efficient  connection  between  pump 
and  motor  (both  shafts  vertical)  was  made  by  the  use 
of  a  pliable  leather  belt,  which  eliminated  jar  and 
excessive  load  in  starting  and  allowed  a  small  error  in 
alignment. 

The  combined  suction  and  supporting  pipe  and  the 
discharge  pipes  have  diameters  of  10  in.,  except  that 
for  the  20-in.  pump  the  diameters  are  12  in.  The  water 
is  discharged  into  baffled  weir  boxes,  each  equipped 
with  a  24-in.  rectangular  weir.  The  weir  boxes  dis- 
charge into  open  manholes  connected  with  the  main 
supply  line.  The  weir  box  was  connected  to  still  w^ater 
wells  in  the  pump  houses,  where  Frieze  automatic  water- 
stage  registers  record  the  entire  flow  over  a  weir. 

The  pump  houses  are  of  wood,  14  x  16  ft.  in  plan, 
with  pitch  roof,  and  a  concrete  floor  and  pump  base. 
For  removing  the  pumps  and  cleaning  the  wells  each 
pump  house  is  provided  with  a  trolley  crane  running  on 
a  15-in.  I-beam  placed  just  beneath  the  ridge  pole  and 
supported  by  an  A-frame  independent  of  the  roof  pur- 
lins. 

Electric  current  was  carried  from  the  plant  power 
house — 2,200-volt,  a.c,  thi-ee-phase,  60  cycles — and 
reduced  in  voltage  at  each  well  house  to  440  volts. 
This  current  was  metered  at  each  w-ell. 

The  pump  houses  were  successfully  warmed  during  a 
severe  winter  by  two  electric  heaters  in  each.  The 
H-in.  pipe  line  from  the  weir  box  to  the  still  well  in 
the  pump  house  was  wai'med  by  a  frost  box  in  which 
were  installed  four  110-volt  light  bulbs  in  series. 
Carbon  filament  bulbs  were  used  because  they  gave 
more  heat  than  bulbs  of  later  type. 

An  accurate  account  of  the  maintenance  costs  was 
kept.  Combining  these  with  10  per  cent  for  deprecia- 
tion and  repairs,  and  6  per  cent  for  interest  on  the 
whole  investment  (excluding  land,  values,  as  the  land 
was  used  for  other  purposes),  the  co.st  ranged  from  13 
to  17c.  per  1,000  cu.ft.,  varying  with  the  amount  sup- 
plied, or  about  one-third  the  city  rates.  Besides  the 
saving  in  cost,  water  with  the  desired  low  tempera- 
ture throughout  the  year  was  obtained.  Bacterial  tests 
of  the  water  from  each  well  show-ed  a  total  count  of 
from  8  to  12  per  c.c,  except  that  one  well  showed  40 
bacteria. 

Concrete  Barges  in  Austria 

The  construction  of  concrete  ships  and  barges  in  the 
United  States  has  practically  ceased,  but  apparently  the 
industry  is  continuing  in  Europe,  for  a  note  has  just 
been  received  from  V.  C.  Lazarus,  of  the  Syndicate  for 
Ferro-Concrete  Ships,  of  Vienna,  stating  that  on  .July 
3,  a  large  reinforced-concrete  barge  was  launched  at 
Krems,  Austria,  for  use  on  the  Danube  River.  This  is 
a  700-ton  dead  weight  and  has  the  same  hull  design  as 
the  steel  barges  normally  used  on  the  Danube.  Infor- 
mation regarding  the  dimensions  of  the  barge  is  not 
available. 
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Special  Structural  Desig"n  for 
Newspaper  Buildinja: 

Lower  Chord  of  Steel  Roof  Trusses  Will  Form 

Future  Floor  Reinforcement — Unit  Loads 

Varied  On  Floors 

TEMPORARY  steel  roof  trusses,  independent  press 
foundations  and  floor  design  for  light  and  heavy 
loads  in  different  parts  of  the  building  are  structural 
features  of  the  new  reinforced-concrete  building  for  the 
South  Bend  Tribune  at  South  Bend  Ind.,  which  has 
been  designed  for  the  combination  of  office  and  indus- 
trial requirements  of  a  newspaper  publishing  business. 
An  unusual  feature  of  the  roof  construction  is  that  the 
present  trusses  will  be  removed  when  additional  stories 
are  built,  the  bottom  chords  remaining  in  the  floor  (now 
the  roof)  and  intermediate  columns  being  placed  under 
them. 

Thi.s  building  i.s  three  stories  high  but  designed  for 
three  additional  stories.  Storage  for  1,000  tons  of 
press  paper  is  provided  in  the  basement,  which  has  also 


lines.  The  i;ottom  chord  wil!  remain  as  reinforcement 
in  the  concrete  girders. 

Floor  construction  is  mainly  of  the  ribbed  slab  type, 
with  the  ribs  concealed  by  a  ceiling  of  metal  lath  and 
plaster.  Sheet  steel  inverted  troughs  20  in.  wide  are 
used  to  form  the  o-in.  ribs,  spaced  25  in.  c.  to  c,  the 
depth  of  the  rib  being  12  in.  with  a  2-in.  slap  on  top. 
An  exception  to  this  construction  is  the  stereotyping 
room,  where  a  5-in.  slab  and  girder  design  is  used  on 
account  of  the  weight  of  the  furnaces  or  melting  pots. 
This  part  of  the  floor  is  designed  for  a  live-load  of 
500  lb.  per  square  foot,  and  the  composing  room  (with 
heavy  typesetting  machines)  for  300  lb.;  elsewhere  the 
load  is  150  lb.;  except  that  for  the  offices  it  is  only 
100  lb.  The  floor  panels  are  mainly  18  x  22  ft.  c.  to  c. 
of  columns. 

Foundation  conditions  are  simple,  the  site  being  on 
H  deep  bed  of  sand  and  gravel,  so  that  the  footings  are 
just  beneath  the  basement  floor,  the  load  limit  of  the 
footings  upon  the  material  being  6,000  lb.  per  square 
foot. 

A    special    foundation    for    the    ()0-ton    press,    inde- 
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a  boiler  room,  100-ton  coal  bunker,  fire-proof  vault  and 
locker  room  with  toilets  and  shower  baths.  On  the  first 
floor  are  the  business  offices  in  front  and  the  press  and 
mailing  room  at  the  rear,  separated  by  a  hall  in  which 
the  newsboys  get  their  papers.  Behind  the  press  room 
is  a  14-ft.  driveway,  under  the  second  floor,  extending 
from  the  alley  to  the  street  and  having  doors  at  each 
end.  An  electric  overhead  hoist  lifts  the  750-  to 
1,200-lb.  rolls  of  paper  from  trucks  in  the  driveway  and 
lowers  them  into  the  basement,  where  they  are  handled 
by  a  small  electric  truck  with  a  stacking  attachment. 
On  the  second  floor  are  the  editorial  offices,  composing 
room  f54  x  64  ft.)  and  stereotyping  room  (33  x  54  ft.). 
An  assembly  room  60  x  60  ft.,  with  dining  room  and 
kitchen  at  the  rear,  occupy  the  main  part  of  the  third 
floor,  these  facilities  being  mainly  for  the  use  of  the 
employees.  Brown,  rough-faced  brick  is  used  for  the 
exterior  walls,  with  steel  and  gray  granite  and  terra 
cotta  trimmings. 

Interior  columns  arc  omitted  in  the  assembly  room, 
in  order  to  give  an  unobstructed  space,  the  roof  slab 
being  supported  over  this  part  of  the  floor  by  steel 
trusses  of  54i-in.  span,  whose  lower  chords  are  em- 
bedded in  concrete  girders.  Above  the  roof  slab  (or 
future  fourth  floor)  the  trusses  are  inclosed  in  a  tile 
superstructure  with  concrete  roof.  When  the  additional 
stories  are  to  be  built,  the  upper  part  of  each  truss 
will  be  removed  by  cutting  the  web  members  at  the  top 
of  the  concrete  floor  slab,  new  concrete  columns  being 
then  placed  under  and  upon  the  girders  to  continue  the 
columns  from  the  lower  floors,  as  shown  by  the  dotted 


pendent  of  the  building  foundations,  consists  of  a  pair 
of  massive  concrete  girders,  connected  by  transverse 
beams  and  supported  on  short  columns.  The  floor  under 
the  press  is  level  with  the  first  floor  slab,  but  i.solated 
from  it  by  a  space  8  to  30  in.  wide,  covered  by  steel 
plates,  so  that  vibration  due  to  the  machinei-y  will  not 
be  transmitted  through  the  building. 

To  remove  the  hot  gases  and  fumes  from  the  stereo- 
typing room  the  melting  pots  have  hoods  connected  by 
metal  pipes  to  flues  built  on  the  inside  of  the  rear  vvall. 
'n  addition,  a  ventilating  shaft  3  ft.  square  extends 
from  the  middle  of  the  ceiling  to  the  roof,  where  it  is 
capped  with  an  exhaust  head.  When  the  additional 
stories  are  built  this  shaft  will  be  carried  up  to  the  new 
roof.  For  general  ventilation  of  the  first  and  second 
floors  there  is  a  fan  in  the  ba.sement,  delivering  fresh 
air  through  galvanized  iron  risers  cased  with  hollow 
tile.  A  fireman's  pole  placed  near  the  press  and  extend- 
ing from  the  second  floor  to  the  basement,  is  an  unusual 
iippiiance  installed  to  enable  men  to  drop  rapidly  from 
floor  to  floor  without  taking  time  (o  go  round  by  the 
stairs.  A  pneumatic  tube  system  serves  the  several 
departments.  Sprinkling  ecjuipment  for  fli'e  protection 
is  connected  1o  an  outdoor  no/.zle  for  the  attachment  of 
fire  hose. 

In  the  design  of  this  building  the  architects,  Austin 
&  Shambleau,  South  Bend,  Ind.,  were  guided  by  floor 
layout  plans  prepared  by  F.  A.  Miller,  editor  and  vice- 
president  of  the  Tribune.  The  H.  G.  Ghristman  Co.. 
also  of  South  Bend,  had  the  contract,  with  R.  G.  Taft 
as  superintendent  of  construction. 
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Test  Bearing  Strength  of  Bolts  Through 
Concrete  Beam 

By  S.  c.  Majumdar 

structural  En^neer.  H.  M.  Lane  Co.,  Deti'oit,  Mich. 

DURING  a  recent  investigation  of  the  strength  of 
a  number  of  monorail  support.';  in  an  industrial 
plant  it  was  necessary  to  assign  definite  values  to  bolts 
which  had  been  cast  into  concrete  beams.  These  bolts 
extended  horizontally  through  15  in.  of  concrete  and 
supported  clip  angles  at  one  or  both  of  their  extremities. 
The  load  being  applied  at  the  clips,  bending  was  intro- 
duced in  the  bolts  pi-eventing  a  uniform  bearing  in  the 
concrete.  In  addition  there  was  a  slight  eccentricity  in 
the  application  of  the  load  to  the  clip  angles.  The  exact 
amount  of  eccentricity  which  was  transmitted  to  the 
bolts  depended  somewhat  upon  the  stiffness  of  the  con- 
nection between  the  monorail  beam  and  the  clip,  the 
assumption  being  that  the  clip  would  act  as  a  cantilever 


FAILURE  OF  TWO  1-IN.  BOLTS  UNDER  TE.ST  LO.\l> 
OF  21. .-,00  LB. 

ind  tend  at  least  partly  to  produc^  a  vertical  load  rather 
ban  a  rotation  about  the  far  bolt.  In  view  of  these 
tomplications  it  was  decided  to  make  an  actual  test. 

Two  1-in.  bolts  placed  5'  in.  above  the  bottom  of  the 
•earn  were  used,  the  concrete  having  been  poured  about 
!  months.  An  attempt  was  made  to  approximate  as 
learly  as  possible  the  exact  conditions,  both  as  to  stiff- 
less  and  eccentricity.  To  the  standard  clip  angle  shown 
.t  the  top,  in  the  accompanying  view,  was  bolted  a 
langer  consisting  of  two  angles  4  x  3  x  ■■  in.  by  about 
2  ft.  long,  on  the  bottom  of  which  was  hung,  by  means 
f  steel  cables,  a  loading  platform.  This  platform  was 
nade  up  of  two  12  x  12  in.  timbers  12  ft.  long,  covered 
vith  3-in.  plank,  and  was  guyed  in  each  direction  to 
irevent  swinging  during  the  process  of  loading.  A 
evel  was  also  applied  to  the  vertical  hanger  to  insure 
concentric  loading  on  the  platform.  As  pig  iron 
v'as  piled  on  the  platform  and  the  cables  .straightened 

ut  and  adjusted  themselves  to  the  load,   shims  were 

laced  under  and  kept  to  within  a  couple  of  inches  of 
he  main  timbers  to  prevent  too  great  a  drop  when  the 
ailure  occurred.    This  precaution  was  taken  to  prevent 

sudden  impact  on  the  reinforcing  bars  in  the  concrete 
•earn  with  a  possibility  of  destroying  their  bond. 

Failure  occurred  at  21,500  lb.  and  took  place  several 


minutes  after  the  last  pig  was  applied.  Although  the 
concrete  was  woi'th  considerably  less  in  bearing  under 
the  bolts  than  in  shear  the  ultimate  failure  was  evi- 
dently one  of  shear.  The  beam  had  been  previously 
painted  and  it  was  impossible  to  detect  any  cracks  that 
may  have  developed  prior  to  failure.  If  any  such  cracks 
^^•ere  present  they  were  too  small  to  break  the  surface 
of  the  paint. 

Had  it  been  possible  to  design  the  above  connections, 
using  vertical  bolts  in  direct  tension  instead  of  bear- 
ing, the  same  bolts  would  have  developed  an  ultimate 
strength  of  at  least  three  times  as  great  as  they  did. 


Man-Hours  and  Material  Cost  Data 
for  Cast-Iron  Pipe  Laid 

By  Leo  G.  Hall 

Onekama,    Mich. 

THE  accompanying  table  showing  the  number  of 
man-hours  and  the  amount  of  material  per  100  ft. 
length  of  4-  to  36-in.  cast-iron  pipe  laid  on  a  number  of 
jobs  is  similar  in  form  to  the  valuable  series  of  tables 
for  various  classes  of  building  operations  contributed  to 
Engineering  Kleioa-Record,  May  26,  p.  888,  by  Frank  E. 
Barnes. 

My  table  is  based  upon  (1)  direct  observation  of 
work  on  water  mains  for  the  General  Chemical  Co., 
Marcus   Hook.    Pa.;    for   the    Camp    Hill    Embarkation 


Ti.\TX  FOR  ESTIMATING  COST  OF  CAST-IROX  PIPE  IN  PLACE 

izo      Hours  Labor  per  100  Ft.  Pipe  p.ir  Foot  of  Depth     Materials  per  100  Ft  of 
if         Soft  Clay,        Hard  Clay,  Jointiiig  Pipe,  Lb. 

r)e.  I, nam  Shale  or  Lavilie  anfl 

ri  or  Sand  Hardpaii  Pipe        Caulking       Pip.-         Lead      Oakum 

4  24  40  5  4    5  2.200  50  I    t 

5,600  70  2   8 


I  I 


i.20O 
7,100 
.'00 


95 
125 
160 


3  8 

4  6 

5  3 


14,400  210 

20,40(1  265  I  I  0 

27,500  325  13  5 

39,900  430  19  0 

54,600  650  26  0 


Cantonment  and  Warehouses.  Newport  News,  Va. ;  the 
Willys  Corporation,  Elizabeth.  N.  J,;  and  (2)  upon 
indirect  data  from  a  number  of  industrial  and  railroad 
yard  construction  jobs  with  which  I  had  no  field  con- 
nection.   The  pipe  u.sed  was  of  the  Class  C  type. 

Figures  marked  with  an  asteri.sk  were  arrived  at  by 
interpolation.  The  considerable  divergencies  in  some  of 
the  original  figures  could  usually  be  traced  to  special 
circumstances,  and  allowances  were  made  accordingly  in 
striking  an  average.  The  figures  show  about  what  may 
be  expected  of  an  average  well  organized  gang  on  a 
large  job,  with  no  special  difliculties  to  overcome. 

The  widest  divergencies  appear  under  trenching.  The 
figures  given  are  intended  to  represent  a^'erage  per- 
formance in  trenching  between  the  depths  of  2*  and 
6  ft.  only,  where  little  pumping  and  no  sheeting  is  re- 
tjuired.  At  depths  exceeding  6  ft.,  the  cost  increases 
much  faster  than  the  depth.  Trenching  here  includes 
hellholes  and  backfill.  Quantities  of  lead  and  yarn  are 
sufficient  to  take  care  of  a  small  amount  of  wastage 
which  always  occurs  on  a  construction  job. 

As  to  fittings,  experience  shows  that  it  is  best  to  allow 
the  cost  of  10  ft.  of  straight  pipe  for  each  ell,  tee  or 
wye  and  20  ft.  of  straight  pipe  for  each  double  \vye, 
cross  or  special  fitting.  Such  expenses  as  hauling, 
superintendence,  etc.,  are  not  susceptible  of  being  tabu- 
lated in  compact  form  and  are  therefore  omitted. 
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Use  of  Photography  in  Hydraulic 
Measurements  in  India 

Photographic  Tests  Made  on  Large  .lets  Check 

Remarkably  Close  with  Actual  Gagings 

by  Current  Meter 

By  S.  C.  Majumdar. 

Exerutlve   Engineer.  Public  Works   Dopaitmcnt.   iMadras,   India 

IN  Engineering  Neios-Record,  July  8,  1920,  p.  62, 
Pierce  J.  McAulifFe  describes  experiments  made  by 
him  to  measure  the  velocity  of  discharge  through 
hydraulic  dredge  pipes.  Practically  similar  methods 
were  adopted  by  the  writer  in  .January,  1919,  to  deter- 
mine the  coefficient  of  discharge  through  sluices  work- 
ing under  high  head.  The  result  then  obtained  has 
now  been  verified  by  actual  gagings. 

The  sluice  experimented  upon  is  one  of  the  eight 
scouring  sluices  in  the  Krishnarajasagara  dam  which 
is  being  constructed  by  the  Mysore  State  across  the 
Cauvery,  one  of  the  largest  rivers  in  southern  India. 
The  dam  is  to  be  raised  ultimately  to  a  height  of  124  ft. 
from  the  river  bed,  but  at  the  time  the  experiment  was 
made  water  could  be  stored  only  to  a  depth  of  63  ft. 
The  sill  of  the  sluice  is  12  ft.  above  the  river  bed  and 
the  tunnel  in  the  rear  of  the  6  x  12-ft.  shutter  77  ft. 
long  and  6  ft.  wide.  Even  when  the  shutter  is  raised 
fully  the  water  surface  in  the  rear  is  below  the  spring- 
ing level  of  the  tunnel  archwa\',  the  section  of  the  water- 
way being  a  perfect  rectangle  6  ft.  wide  at  the  sill. 
The  bottom  and  sides  of  the  tunnel  are  paved  with  first 
class  ashlar  masoniy  and  there  is  no  splaying  at  thp 
ends.  The  water  issues  out  of  the  tunnel  in  a  fine  jet 
and  falls  freely  into  the  air.  There  is  neither  bottom 
nor  side  contractions  but  the  main  body  of  the  jet  is 
covered  by  very  fine  sprays  at  the  top.  For  some  dis- 
tance after  it  leaves  the  tunnel  and  where  it  is  not 
covered  by  sprays  the  sides  of  the  jet  are  found  to  be 
in  vertical  planes  interspersed  with  well  defined  rays 
formed  presumably  by  the  horizontal  joints  of  the 
masonry  at  the  mouth  of  the  tunnel.  These  parabolic 
rays  are  visible  even  with  the  naked  eye  along  the  whole 
depth  of  the  jet. 

Determining  Coefficient  of  Discharge 

The  problem  of  finding  the  value  of  the  coefficient  of 
discharge  through  these  sluices  has  been  engaging  the 
attention  of  the  Governments  of  Madras  and  Mysore 
during  the  last  three  years.  The  only  site  available  for 
gagings  was  about  two  miles  below  the  dam,  where  the 
river  flows  in  three  branches,  the  total  width  being 
about  3,300  ft.  The  velocity  is  necessarily  low  and 
and  result.s  obtained  in  1918  and  early  in  1919  had  to 
be  rejected  being  most  erratic.  It  was  only  at  the 
beginning  of  the  present  year  that  all  the  difTiCuItios 
could  be  satisfactorily  overcome  and  the  gagings  made 
then  with  Fteley  current  meters  were  found  to  be 
fairly  reliable. 

When  the  gagings  were  in  progress  in  1918  the  writer, 
who  was  in  charge  of  these  operations,  proposed  an 
alternative  method  to  find  out  the  value  of  the  coeffi- 
cient of  discharge.  The  theory  underlying  the  method 
is  well  known,- viz.,  that  when  water  falls  freely  into 
the  air  with  an  initial  velocity,  as  is  the  case  in  the 
present  instance  when  the  discharge  leaves  the  tunnel, 
it  follows  the  path  of  a  parabola  and  if  the  co-ordinates 
of  this  parabola  are  known  the  velocity  of  the  issuing 


jet  can  be  determined  by  eliminating  t  ivom  the  equa- 
tions, vt  ^=  .>■;  ifff"  =  y,  where  v  =  velocity  in  feet  per 
second,  t  =  time  in  seconds,  x  =  horizontal  co-ordinate 
in  feet  and  y  =  vertical  co-ordinate  in  feet. 

But  the  problem  was  to  measure  these  co-ordinates. 
Direct  measurements  were  impossible,  for,  apart  from 
personal  risk  to  the  observer,  results  even  roughly  ap- 
proximating the  truth  could  not  be  obtained  owing  to 
the  presence  of  fine  sprays  on  the  top  of  the  jet.  It 
therefore  occurred  to  the  writer  to  take  a  photograph 
of  the  profile  of  the  jet  and  it  was  believed  that  the 
sprays  would  appear  in  the  photograph  in  a  lighter 
shade  and  as  such  it  would  be  possible  to  distinguish 
them  from  the  main  body  of  the  flow.  It  was  also 
expected  that  a  good  photograph  would  .show  the  para- 
bolic rays  on  the  side  of  the  jet  and  it  would  be  possible 
to  determine  the  velocity  not  only  at  the  top  and  bottom 
but  also' at  intermediate  points  of  the  jet. 

As  expected  the  sprays  in  the  photograph  (taken 
Jan.  18,  1919)  could  be  clearly  distinguished  for  some 
distance  and  the  path  traced  by  the  top  layer  of  the 
jet  could  be  clearly  located.  In  addition,  one  of  the  rays 
leaving  the  tunnel  at  a  depth  of  3.2  ft.  from  the  surface 
could  be  clearly  distinguished  and  its  path  could  be 
traced  till  it  met  the  water  surface  of  the  river.    The 


fig.  1.      SC.M.E  AND  JET  FROM  SLUICE 

path  traced  by  the  bottom  layer  of  the  jet  could  not  be 
distinguished  quite  so  clearly,  as  the  insufficiency  of 
light  caused  this  portion  of  the  photograph  to  be  some- 
what hazy.  This  was  not  serious,  for  most  of  the  dis- 
charge is  confined  within  the  paths  which  could  be 
clearly  traced  and  as  such  an  error  in  the  measurement 
of  velocity  at  the  bottom  can  only  affect  the  estimation 
of  the  total  discharge  to  a  small  degree.  To  avoid  this 
difficulty  an  alternative  method  is  suggested,  viz.,  to 
assume  that  the  velocity  changes  unifonnly  with  the 
depth  and  to  deduce  the  velocity  at  the  bottom  from  the 
known  velocity  at  the  surface  and  at  3.2  ft.  depth  of  the 
jet  respectively.  The  results  were  worked  out  by  both 
methods. 

In  order  that  the  sprays  may  be  clearly  distinguished 
from  the  main  body  of  the  jet  no  lines  have  been  drawn 
in  the  photograph.    But  the  three  parabolic  paths  have 
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been  reproduced  in  the  drawing,  with  the  help  of  the 
co-ordinates  actually  measured  from  the  photograph. 
Just  above  the  jet  a  scale  arranged  in  the  shape  of 
inverted  T  wiil  be  noticed.  This  was  fixed  in  the  plane 
of  the  front  profile  of  the  jet  which  was  photographed 
and  all  the  measurements  have  been  made  with  this 
scale,  viz.,  the  abscisses  measured  with  the  horizontal 
scale  and  the  ordinates  with  the  vertical  scale. 

Two  sets  of  co-ordinates  have  been  measured  for  each 
of  the  parabolas,  at  points  marked  A,,  B,  and  C,  and 
those  marked  .4,,  B.  and  C,.  The  velocities  as  ob- 
tained by  either  set  agree  closely;  the  slight  difference 
may  be  due  either  to  the  error  in  measurement  or  to 
imperfect  draftsmanship.  The  latter  cause  is  more 
probable  in  the  case  of  the  points  .4  ,  B  and  C ,  (1)  be- 
cause at  the  point  A.  the  sprays  are  very  prominent  and 
cannot  be  distinguished  quite  so  clearly  as  at  A,,  and 
(2)  because  the  points  B,  and  C,  where  the  parabolas 
meet  the  river  surface  can  be  more  clearly  located  than 
those  lying  higher  up  on  the  curve.  For  this  reason 
the  writer  is  of  the  opinion  that  the  velocity  worked 
out  from  the  co-ordinates  of  the  points  A,,  B,  and  C, 
should  be  more  reliable.  In  any  case  the  discrepancy 
in  the  values  of  the  coefficients  as  given  by  either  set  of 
co-ordinates  is  very  slight  and,  as  will  be  noted  below, 
is  within  the  range  of  values  obtained  as  a  result  of 
actual  gagings  most  carefully  conducted. 

Calculations- — When  the  photograph  was  taken  the 
shutter  was  raised  3.4  ft.  above  the  sill,  giving  an 
effective  head  of  48.03  ft. 

The  co-ordinates  of  the  points  me;,cured  directly 
from  the  photograph  with  the  scale  shown  in  the  picture 
and  the  velocity  calculated  therefrom  are  as  follows : 


At  A^  X  - 

22.8 

ft.  = 

IT. 

y  = 

3.7 

ft.  = 

Igt' 

V     = 

47.40 

f.p.s. 

At  .4,  a;   = 

29.5 

ft.  = 

vt. 

y  = 

6.4 

ft.  = 

hat' 

V    = 

46.64 

f.p.s. 

At  B,  .K   ^ 

19.8 

ft.  = 

vt. 

y  = 

9.8 

ft.  = 

hge 

V    — 

25.30 

f.p.s. 

At  B,  X   = 

11.2 

ft.  = 

vt. 

y  = 

3.2 

ft.  = 

>zgt' 

V     — 

25.04 

f.p.s. 

At  C.  J^-   - 

13.6 

ft.     :^ 

vt. 

y  - 

9.3 

ft.     = 

igt^ 

V     = 

17.84 

f.p.s. 

At    C:    X    = 

6.8 

ft.     = 

vt. 

y  - 

2.7 

ft.    = 

igr- 

V    - 

16.56 

f.p.s. 

The   depth   of   the  jet 

measured   on    the   sill 

at   the 

extreme  end  of  the  tunne 

is  as 

follows :     AC  = 

3.7  ft.. 

45  _.  .-5.2  ft.,  BC  ^  0.5  ft. 

The  area  of  waterway  between  A  and  B  is  th 

erefore 

19.2  sq.ft.  and  that  between  B  and  C  3 

sq.ft. 

The  total  discharge  as 

given 

by  the 

velocities 

worked 

lut  from  the  co-ordinates  of  the  points  A„  B, 

and  C, 

imounts  to 

^'^+^^^X19.2  + 

''^■3^rjJAy.S  =  162.6. ecu. 

Equating  this  to  the  usual  sluice  formula  CA\/2f/fi 
=  762.6,  where  h  the  effective  head  =  48.03  ft.  and 
|4  =  20.4  sq.ft.,  the  value  of  C,  the  coefficient  of  dis- 
•harge,  is  found  to  be  0.674. 

Similarly  the  value  of  the  coefficient  as  worked  out 


from  the  co-ordinates  of  the  points  A.,  B..  and  C.  is 
found  to  be  0.664.  By  adopting  the  alternative  method 
referred  to  above  the  value  of  the  coefficient  as  given 
by  the  co-ordinates  of  the  points  .4,  and  B,  is  found  to 
be  0.680  and  that  given  by  the  co-ordinates  of  the  points 
A.,  and  B,  is  found  to  be  0.67. 

Gagings  wei-e  conducted  about  a  year  after  the  pho- 
tograph was  taken.  The  water  level  in  the  reservoir 
was  practically  the  same  and  there  was  no  material 
difference  in  the  effective  head  of  discharge.  The  range 
of  heights  of  shutter  openings  during  the  gaging  period 
varied  from  1.4  to  3.7  ft.  and  the  coefficients  from  0.641 
to  0.700.  But  on  a  careful  examination  of  the  results 
it  was  found  that  the  variation  in  the  height  of  shutter 
opening  had  no  effect  on  the  value  of  the  coefficient 
found  except  when  the  shutter  was  opened  fully  or  at 
any  rate  the  effect  was  so  slight  that  it  was  covered  by 
the  unavoidable  error  in  gagings.  It  has  therefore 
been  proposed  to  accept  the  mean  value  of  the  coefficient, 
0.673,  as  being  more  reliable  than  that  given  by  any  of 
the  individual  gagings.  The  values  of  the  coefficients 
as  worked  out  from  the  co-ordinates  measured  from  the 
photographs  agree  with  this  value  remarkably  closely, 
being  0.674  when  calculated  from  the  co-ordinates  of 


FIG.  2.     I'ATH  OF  R.\YS  DECIDED  UPON 

points  .4,,  B,  and  C„  0.680,  by  the  alternate  method  on 
the  same  points;  0.664  by  ,4,,  B^  and  C,,  and  0.670  by 
the  alternate  method  on  the  latter  points. 

On  the  day  when  the  photograph  was  taken  the 
weather  was  fairly  calm  and  in  addition  the  issuing 
jet  was  protected  from  the  wind  by  the  high  dam.  But 
that  there  was  frictional  resistance  offered  by  the  air 
is  evidenced  by  the  formation  of  spi'ays  on  the  surface 
of  the  jet.  Theoretically,  this  should  cause  some  error 
in  the  application  of  the  equations  of  the  parabola 
which  do  not  take  into  account  this  additional  force. 
But  that  this  error  is  insignificant  is  demonstrated  by 
the  close  agreement  of  the  result  with  that  obtained 
from  actual  gaging. 

In  conclusion  it  may  be  stated  that  the  accuracy  of 
the  method  depends  to  a  great  extent  on  the  skill  of 
the  photographer.  In  the  present  case  the  services  of 
a  local  photographer  only  could  be  procured.  The  pho- 
tograph is  not  quite  so  good  as  could  be  desired  as  only 
one  intermediate  ray  can  be  clearly  distinguished  and 
the  lower  portion  of  the  photograph  is  somewhat  hazy. 
The  photograph  could  have  been  improved  upon  by  pro- 
viding a  dark  background  and  lighting  the  lower  por- 
tion of  the  jet  artificially.  The  accuracy  of  the  meas- 
urements of  co-ordinates  depends  on  the  size  of  the 
photograph  and  a  more  satisfactory  result  can  lie  ob- 
tained by  using  a  camera  of  larger  size.  It  has  also 
occurred  to  the  writer  that  measurements  can  possibly 
be  more  accurately  made  by  projecting  the  view  on  a 
screen,  but  the  method  has  not  yet  been  tried. 
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Mechanical  Filtration  Plant  Being 
Built  in  Cambridge 

Water  Purification  at  Massachusetts  City  Includes 

Coagulation,  Sedimentation,  Aeration 

and  Chlorination 

By  George  A.  Johnson, 

Consulting  Engineer.  New  York  ritv 

THE  mechanical  filtration  plant  of  14  m.g.d.  capacity 
now  under  constiuction  for  the  city  of  Cambridge, 
Mass.,  is  the  first  of  its  kind  to  be  built  in  Massachu- 
setts, and  is  more  than  twice  the  size  of  the  one  at 
Bangor,  Me.,  the  largest  plant  of  this  type  heretofore 
built  in  New  England.  The  Cambridge  plant  includes 
a  covered  sedimentation  basin,  fi'ters,  aerating  and  chlo- 
rinating devices  for  the  filtered  water,  a  covered  clear 
'vater  basin,  a  wash-water  receiving  basin,  from  which 
water  is  sent  back  to  the  settling  reservoir,  and  low-lift 
pumps  to  deliver  stored  water  from  Fresh  Pond  to  the 
filters,  when  the  gravity  flow  to  the  pond  fails  to  meet 
the  demand.  The  structures  are  mainly  of  reinforced- 
concrete  flat-slab  and  beam-and-slab  type,  with  brick 
walls  above  the  first  story  and  concrete  I'oofs. 

The  population  of  Cambridge  was  about  110,000  in 
1920,  and  some  92,000  two  decades  earlier.  In  the 
same  period  the  water  consumption  increased  from  79 
to  100  gal.  per  capita. 

Reservoir  System 

Cambridge  has  a  surface  water  supply,  impounded  in 
large  reservoirs  and  subjected  to  a  further  period  of 
long  storage  in  a  receiving  reservoir.  Fi'om  the  latter, 
the  water  is  pumped  to  the  city,  in  which  there  is  an 
equalizing  reservoir.  The  total  storage  capacity  in  the 
two  impounding  and  the  one  receiving  reservoirs  is 
3,092  m.g.  Of  this,  2,.'?.'?8  m.g.  is  provided  by  the  Hobbs 
Brook  reservoir,  354  m.g.  by  the  Stony  Brook  i-eservoir 
and  400  m.g.  by  the  Fresh  Pond  receiving  reservoir. 
The  water  stored  in  the  Hobbs  Brook  reservoir  flows 
down  the  natural  channel  to  the  Stony  Brook  reservoir. 
From  this  reservoir  to  Fresh  Pond  the  water  flows 
through  7.53  miles  of  closed  conduit.  The  population 
on  the  23.57  miles  of  drainage  area  tributary  to  the 
two  storage  reservoirs  is  about  2,800  or  119  per  square 
mile.  Fresh  Pond  has  a  drainage  area  of  about  a  mile 
on  which  there  are  some  8,000  people,  but  a  bank  pro- 
tects the  pond  from  surface  drainage. 

The  reservoir  system  as  a  whole  provides  a  long 
storage  period,  which  affords  considerable  reduction  of 
color  and  bacteria,  but  algae  in  Fresh  Pond  sometimes 
cause  much  trouble.  Ample  regulations  for  the  sani- 
tary protection  of  the  water  supply  have  been  made. 
The  swampy  areas  that  give  rise  to  color  have  been  re- 
duced and  this  work  will  go  on.  Measures  to  lessen 
alj'ae  growths  will  also  be  prosecuted.  Fresh  Pond 
water,  as  delivered  to  the  pumps,  has  an  average  tur- 
1  idity  of  about  10  p. p.m.;  a  color  averaging  about  25 
with  a  maximum  of  some  40;  and  an  average  hardness 
of  30  p.p.m.  of  which  about  half  is  temporaiy.  Not- 
withstanding these  relatively  favorable  conditions,  pro- 
vision of  a  complete  water  treatment  plant  has  been 
thor.rrht  wise  and  designs  for  it  have  been  made  by  the 
writer,  who  has  been  consulting  engineer  to  the  water 
board  since  1915.  Contracts  for  the  plant  were  let 
June  28. 

The  filter  plant  site  has  an  area  of  1.6  acres,  near 


Fresh  Pond.  The  filters  will  be  supplied  so  far  as 
possible  from  a  weir  chamber  at  the  lower  end  of  the 
conduit  now  feeding  Fresh  Pond.  Any  deficiency  will 
be  made  up  by  a  low-lift  pump  connection  with  present 
suction  pipe  from  Fresh  Pond.  The  structures  are 
mainly  of  reinforced  concrete  of  flat-slab  and  beam-and- 
.slab  type.  The  superstructure  above  the  first  story  is 
brick  and  the  roof  is  of  concrete. 

Sedimentation  Basm. — The  sedimentation  basin  is  a 
covered  reservoir  96  x  137  ft.  in  plan  and  16  ft.  in 
effective  depth.  It  covers  appi'oximately  0.3  acre  of 
ground,  and  has  an  effective  capacity  of  1.5  m.g.,  or 
2.5  hours'  flow  when  the  filters  are  operating  at  full 
capacity.  The  basin  is  divided  into  two  equal  parts 
arranged  so  that  either  can  be  taken  out  of  service  at 
will  for  cleaning,  or  othei"wise  to  suit  operating  condi- 
tions. A  distributing  weir  and  a  downward  baffle  are 
provided  at  the  inlet  end,  and  a  surface  take-off  or 
skimming  weir  at  the  outlet  end.  Distributing  pipes 
for  returned  filter  wash  water  are  located  on  the  bottom 
of  the  basin  just  beyond  the  baffle  at  the  inlet  end. 
A  sludge  pump,  overflow  and  gate  chambers  complete 
the  equipment  of  the  sedimentation  basin  which  is  sepa- 
rated from  the  clear  water  basin  by  a  20-ft.  bank  to 
guard  against  any  contamination  of  the  filtered  water 
through  slight  leakage  from  this  source. 

Filters. — There  are  ten  filter  units  laid  out  in  one 
row  with  pipe  gallery  and  operating  platform  along  one 
side.  A  concrete  flume,  which  receives  coagulated  and 
settled  water  from  the  sedimentation  basin  through  a 
48-in.  pipe,  traverses  the  length  of  the  pipe  gallery  and 
supplies  all  of  the  filters.  The  filter  tanks  are  mono- 
lithically  constructed,  each  20  x  24  :'t.,  by  9  ft.  deep, 
with  a  filtering  area  of  480  t  q.ft.  and  a  filtering  capacity 
of  1.4  m.g.  per  24  hours  when  filtering  at  the  rate  of 
approximately  2  gal.  per  square  foot  per  minute,  or 
125  m.g.  per  acre  per  24  hours. 

The  filtering  materials  will  be  about  27  in.  of  special 
filter  sand  overlying  9  in.  of  graded  gravel.  The  filter 
equipment  is  in  general  conformity  with  customary 
practice,  except  that  the  pipe  sizes  are  made  somewhat 
larger.     The  Wheeler  filter  bottom  is  to  be  used. 

Filter  Bottom. — The  filter  floor,  of  the  type  known  as 
the  Wheeler  bottom,  consists  of  closely  arranged  rows 
of  pyramidal  depressions,  each  5.5  in.  deep  and  8.8-in. 
base,  with  a  ','-in.  brass  tube  1.5  in.  long  set  at  the  apex, 
for  the  connection  and  discharge  of  the  filtered  water  or 
the  admission  of  wash  water  from  the  channels  or 
filtered  water  collectors  below.  In  each  pyramidal  de- 
pression are  placed  five  3-in.  solid  cement  spheres,  one 
at  the  center  and  apex  of  the  i'-in.  opening,  and  four 
in  an  upper  layer. 

Wash  Water  Receiving  Raxin. — Partly  to  guard  [ 
against  overloading  the  adjacent  city  sewer  at  inop- 
portune times  as  well  as  to  conserve  the  limited  water 
supply  the  dirty  wash  water  flowing  from  the  filters  will 
be  discharged  through  a  20-in.  line  into  a  37i-ft.  covered 
circular  concrete  tank  10  ft.  deep.  As  soon  as  filter 
washing  commences  the  wash  water  return  pump  is 
started,  taking  suction  from  a  sump  in  the  receiving 
tank  and  returning  the  wash  water  through  a  12-in. 
pipe  to  the  inlet  to  the  sedimentation  basin.  A  12-in. 
overflow  from  this  tank  leads  to  the  city  sewer. 

Clear  Water  Baffin. — The  4-m.g.  covered  clear  water 
basin  is  147  x  274  ft.  in  plan  and  has  a  maximum  depth 
of  13  ft.  of  water  when  the  aerator  is  in  operation.  It 
holds  three  hours'  supply  to  the  main  pumping  station. 
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and  is  designed  to  meet  the  requirements  oi  the  Fresh 
Pond  pumps,  which  operate  at  the  rate  of  20  m.g.d. 
for  16  hours,  and  stores  enough  filtered  water  to  make 
up  the  deficiency  of  the  filters  during  the  regular 
16-hour  pumping  period.  One  side  of  the  clear  water 
basin  extends  under  the  filters.  A  filtered  water  con- 
duit runs  under  the  pipe  gallery  and  is  arranged  so 
that  the  clear  water  basin  can  be  by-passed,  if  neces- 
sary. 

Aerator. — The  aerator  consists  of  sloping  concrete 
slabs  in  which  are  fastened  short  baflles  arranged  her- 
ring-bone fashion.  These  baffles  retard  and  overturn  the 
water  flowing  over  them  so  that  it  receives  a  very 
thorough  exposure  to  the  air.  Free  carbonic  acid  and 
offensive  odors  are  released  from  the  water  and  dis- 
persed into  the  air  in  this  manner. 

Chlorinafion. — A  separate  room  is  provided  in  the 
head  house  for  the  apparatus  and  operation  incident  to 
the  chlorination  of  the  filtered  water.  The  chlorine 
will  usually  be  applied  to  the  filtered  water  after  it  has 
passed  over  the  riffle  aerator,  but  provision  is  also  made 
for  its  application  at  the  outlet  of  the  filtered  water 
conduit  whenever  the  clear  water  basin  is  not  in  use. 

Pumping  Equipment. — There  are  provided  one  4 
m.g.d.,  two  G,  and  one  10  m.g.d.  horizontal  centrifugal 
pumps  to  supply  raw  water  from  Fresh  Pond  to  the 
sedimentation  basin  when  the  gravity  supply  from  the 
63-in.  conduit  is  insufficient.  These  can  be  operated  in 
different  combinations  so  as  to  deliver  very  nearly  what- 
ever quantity  of  water  may  be  required.  In  addition, 
two  horizontal  centrifugal  pumps,  each  of  a  capacity  of 
1,100  gal.  per  minute,  deliver  filtered  water  into  a  wash 
water  storage  tank  for  use  in  cleaning  filters.  Two 
vertical  centrifugal  pumps,  each  of  a  capacity  of  l,7u0 
gal.  per  minute,  return  the  used  wash  water  to  the 
sedimentation  basin. 

Chemical  mixing  machinery  is  operated  by  electric 
motors.  All  pumps  are  driven  by  alternating-current 
motors,  direct-connected,  on  a  550-volt,  3-phase,  60-cycle 
current. 

Wash  Water  Tank. — A  tank  29  ft.  in  diameter  and 
34  ft.  high  affords  sufficient  water  to  wash  two  filters 
in  succession.  It  is  arranged,  however,  in  connection 
with  pumps  so  that  it  automatically  begins  to  receive 
water  as  soon  as  a  wash  begins. 

Supemtructvre. — The  super.structure  is  a  two-story 
building  223  ft.  long  by  71  ft.  deep  with  a  central  tower 
enclosing  the  wash  water  tank.  The  first  story  is  con- 
crete, the  second  story  is  faced  with  tapestry  brick  and 
synthetic  stone  trim,  and  the  roof  is  concrete  covered 
with  a  waterproof  membrane.  The  interior  is  finished 
in  a  manner  appropriate  to  its  various  uses.  The  super- 
structure houses  the  filters,  administration  offices, 
laboratory,  chemical  storage  room,  wash  water  tank, 
pumps  and  all  other  machinery  and  all  other  devices  for 
the  operation  of  the  plant. 

Special  Treatment. — During  the  periods  of  high 
water  in  the  streams  from  which  the  supply  is  taken 
it  may  at  times  be  necessaiy  to  add  a  small  amount  of 
soda  a.sh  to  the  raw  water  as  it  flows  through  the  42-in. 
supply  line  at  a  point  about  100  feet  from  the  sedimen- 
tation basin.  This  added  soda  ash  will  make  up  any 
existing  deficiency  in  alkalinity,  and  insure  complete 
decomposition  of  the  coagulant-^sulphate  of  alumina. 

Estimated  Fintt  Cost. — In  numerous  respects  thi.s 
filtration  plant  differs  from  others  elsewhere,  and  these 
facts  have  tended  to  increase  its  first  cost.  The  natural 


attractiveness  of  the  surroundings  at  the  filter  site 
demand  something  a  little  more  than  usually  ornate  in 
the  way  of  architectural  features.  The  abnormally 
large  clear  water  basin  made  necessary  in  order  to  pro- 
vide storage  against  a  50  per  cent  overdraft  during  the 
16  hours  the  Fresh  Pond  Pumping  Station  is  in  regular 
sei-vice,  furnishes  a  large  item  of  additional  cost  over 
that  to  be  met  ordinarily.  The  aerator  is  another  item, 
and  the  waste  wash  water  receiving  tank  with  piping 
connections  and  pumping  equipment  another.  The  con- 
tract price  for  tho  entire  installation  was  $723,900,  or 
$51,700  per  million  gallons  rated  capacity. 

Edward  W.  Quinn  is  mayor  of  Cambridge  and  Tim- 
othy W.  Good  is  superintendent  of  water-works  and 
James  J.  Scully  is  president  of  the  Water  Board. 

The  general  contract  is  being  carried  out  by  Coleman 
Bros.,  of  Charlestown,  Mass.  The  filter  equipment  is 
being  installed  by  the  Roberts  Filter  Manufacturing 
Co.,  Darby,  Philadelphia,  Pa.  The  designing  and  super- 
vising engineers  are  the  George  A.  Johnson  Co.,  of  New 
York  City,  for  whom  Fred  S.  Childs  is  the  resident 
engineer. 


British  Concerned  Over  Foreign 
Competition 

In  England  there  appears  to  be  the  same  situation 
regarding  foreign  competition  in  home-used  engineer- 
ing structures  and  equipment  as  was  noted  in  Engineer- 
ing News-Record,  Aug.  11,  1921,  p.  221,  in  the  Staten 
Island  pier  cranes.  The  London  correspondent  of  this 
joui'nal  writes : 

Whether  or  not  British  firms  and  public  bodies  should 
accept  tenders  from  abroad,  even  though  they  are  con- 
siderably below  the  figures  quoted  by  English  manufactur- 
ers, is  a  question  which  is  arousing  much  heated  discussion 
among-  engineers.  The  latest  example  is  the  acceptance 
by  the  London  County  Council  of  a  tender  submitted  by 
Brown  and  Boveri  of  Switzerland,  for  an  8,000  kw.  turbo- 
generator set.  The  tender  accepted  is  about  £8,000  or  10 
per  cent  lower  than  any  British  quotation.  The  British 
Engineers'  Association  has  taken  up  the  matter  in  vain 
with  the  Council  and  pointed  out  that  Britain  loses  £25,000 
by  the  wDik  going  abroad,  £1.5,000  to  £18, COO  in  direct  wages 
to  engineering  trades,  and  probably  another  £10,000  in 
wages  spent  on  raw  materials.  Thus,  the  British  worker 
has  lost  the  work,  the  foreign  manufacturer  gets  a  fine 
advertisement,  and  if  he  chooses  to  use  German  material 
he  can  make  a  big  profit;  the  only  benefit  accrumg  to  the 
British  manufacturer  will  be  the  prospects  of  a  higher  rate 
of  contribution  to  the  unemployment  funds. 

The  British  Engineers'  Association  maintains  that  the 
London  County  Council  makes  it  purchases  with  public 
funds  for  the  purpose  cf  r/ndcriiig  public  services,  and  if 
the  purchases  be  made  in  Britain  the  money  expended  re- 
mains there.  In  the  case  of  an  order  for  a  turbo  gene- 
rator, at  least  80  per  cent  of  the  purchase  price  would 
be  distributed  among  the  Briti.sh  workers  in  the  form  of 
wages  and  salaries.  Owing  to  increa.sed  wage  rates,  re- 
duced working  hours,  restricted  output  and  other  causes 
beyond  the  power  of  the  employer  to  compensate  by  his  own 
ability  and  enterprise,  the  costs  of  production  in  England 
have  reached  a  point  at  which  the  country's  power  to  com- 
pete in  the  export  markets  of  the  world  is  gravely  impaired. 
Unless  the  engineering  industry  can  have  a  fair  chance  of 
securing  a  very  large  share  of  the  home  market  as  a 
stabilizer,  production  on  an  economical  scale,  of  the  required 
variety  of  products,  will  be  seriously  restricted,  now  enter- 
prise will  be  discouraged  and  a  high  rate  of  mortality  may 
be  expectfd  among  tbe  smaller  works  started  since  the 
war  began,  whereby  unemployment  would  be  increased,  and 
large  capital  investments  sterilized. 


418 


ENGINEERING     N  E  W  S  - R  E  C  0  R  D 


Vol.  87,  No.  10 


Letters  to  the  Editor 


If  you  have  ideas  that  would  interest  engineers 
and  contractors  ire  shall  be  glad  to  give  them 
space  here.  We  urge,  however,  that  you  be  brief 
so  that  u  wide  range  of  subjects  may  be  covered 
in  the  available  space. — The  Editor. 


Poor  De.sijin  Cause  of  All  Structural  Failures 

Sir: — In  yoni  issue  of  Aujr.  18,  p.  271,  there  is  a  report  of 
the  collapse  of  a  reinforced-concrete  ceiling  in  the  Marl- 
borough-Blenheini  Hotel  at  Atlantic  City.  This  article  and 
your  editorial  point  to  the  rusting  of  steei  as  the  cause  of 
this  failure,  and  you  make  the  statement  that  this  is  the  first 
example  of  the  failure  of  a  reinforced-concrete  structure 
after  the  same  was  put  in  service. 

I  siiould  like  to  point  that  in  Enyineeriug  News,  April  23. 
1908  there  is  an  account  of  a  reinforced-concrete  girder 
bridge  that  collapsed  in  the  night  with  no  load  upon  it,  two 
years  (ifter  it  triis  huHt.  In  Engineering  Neivs.  Dec.  27, 
1906,  there  is  an  account  of  a  similar  bridge  that  collapsed 
under  a  traction  engine  after  it  was  in  service  for  some 
time.     Both  of  these  bridges  had  short  shear  members. 

There  have  been  other  failures  and  partial  failures  that 
did  not  happen  during  construction.  1  know  of  three  large 
buildings  that  had  to  be  "unloaded"  years  after  they  were 
built.  None  of  these  cases  are  published.  Doubtless  other 
engineers  could  add  to  the  list.  Con-osion  had  nothing 
whatever  to  do  with  these  three  failui'es.  It  was  original 
weakness  in  design. 

I  have  frequently  advanced  the  proposition  that  practi- 
cally ail  structural  collapses  are  due  to  poor  design,  includ- 
ing about  all  of  the  many  reinforced-concrete  failures  dur- 
ing construction  or  later.  This  ceiling  is  no  exception.  The 
unit  stress  on  the  little  wires  was  100,000  lb.  per  square  inch. 
Why  look  for  corrosion  or  for  any  other  reason  whatever 
for  the  collapse?  The  marvel  is  that  it  did  not  collapse 
many  years  ago,  and  the  explanation  is  that  the  long-suffer- 
ing concrete  was  taking  the  tension.  Concrete  in  a  beam 
or  slab  of  normal  reinforcement  will  be  subject  to  five  or 
six  times  as  much  tension  as  the  steel  so  long  as  it  is  not 
cracked.  In  this  particular  design  the  concrete  tension  would 
be  probably  ten  or  twenty  times  tliat  of  the  steel. 

Pittsburgh,  Pa.,  .Aug.  27.  Edward  Godfrey'. 


Timber  Truss  Roofs  of  Navy  Hangars 

Sir — I  was  much  interested  in  the  article  on  the  curved- 
chord  timber  roof  truss  on  page  246  of  the  Aug.  11  issue. 
This  type  of  truss  is  not  new.  I  have  no  doubt  that  Mr. 
Sumnierbell  will  be  able  to  secure  a  patent,  knowing  the 
patent  office  as  I  do,  but  I  doubt  very  much  his  ability  to 
maintain  any  infringement  suit  that  he  might  enter  after 
he  has  the  patent. 

Early  in  1917,  while  I  was  working  as  a  designer  in  the 
Navy  Department,  the  question  of  the  standard  type  of  air- 
plane hangar  to  be  built  abroad  arose.  The  steel  market 
was  swamped,  and  studies  were  made  for  timber  hangars. 
Ellis  P.  .Abbott,  under  whom  I  was  working,  submitted  to  me 
an  article  from  some  engineering  magazine  describing  and 
showing  drawings  of  a  curved-chord  timber  truss  similar 
to  the  one  in  the  current  article.  These  had  been  used  in 
Chicago  for  roofs  of  garages.  The  design  was  modLled  and 
changed  to  save  material  and  to  meet  the  required,  condi- 
tions. The  principal  change  that  we  made  in  the  design  as 
shown  by  the  old  magazine  article,  was  rearrangement  of 
the  web  members.  Tliese  were  uniformly  spaced  in  the 
original  Chicago  garage  trusses,  and  spaced  quite  closely. 
As  shipping  space  was  at  a  premium  we  made  a  more 
thorough  analysis,  and  were  able  to  leave  out  many  web 
members  near  the  center,  so  that  the  spacing  was  closer 
at  the  ends,  a  modification  which  I  notice  is  embodied  in  the 
design  with  which  the  present  article  is  concerned. 

The  hanfars  were  100  ft.  wide  in  the  clear  and  40  ft. 
higli.  No  knee  braces  were  permi.'?sible,  and  it  was  neces- 
sary to  use  tie  rods  on  the  outside.     The  trusses  were   1 1 


ft.  deep  at  the  centei-.  The  upper  chord  was  made  up  of 
ten  2  X  4's,  five  on  each  side,  curved  to  pi-oper  shape.  The 
lower  chord  was  made  up  of  six  2  x  6's,  three  on  each  side, 
and  the  web  members  were  2x6.  Each  truss  was  made 
in  two  halves,  the  web  members  being  opposite  hand.  One 
half  was  then  placed  over  the  other  and  the  chords  bolted 
together.     The  web  members  were  properly  nailed  together. 

The  great  advantage  of  this  type  of  truss  for  the  purpose 
intended  was  that  it  required  no  framing  to  erect.  All 
shipment  was  made  in  stock  sizes  and  the  construction  was 
a  case  of  sawing,  bolting  and  nailing  only.  As  the  erection 
of  the  hangars  was  done  by  inexperienced  men,  the  elimina- 
tion of  framing  and  the  numerous  complicated  details  of 
workmanship  which  are  necessary  to  make  a  good  framed 
timber  truss,  was  considered  a  great  advantage. 

Two  of  these  hangars  were  built  in  a  cornfield  near  Wash- 
ington as  an  experiment,  proved  very  successful,  and  were 
put  to  immediate  use.  I  do  not  believe  that  I  am  violating 
any  naval  secrets  at  the  present  time  to  state  that  these  two 
hangars  were  erected  in  15  days.  A  large  number  of  them 
was  built  abroad.  I  have  seen  a  number  of  these  trusses  in 
use  at  various  times  and  places  during  the  past  few  years. 
The  new  Chevrolet  Motor  building  on  Gilbert  Avenue,  Cin- 
cinnati, a  building  several  hundred  feet  long,  is  the  latest 
that  I  have  seen.  The  truss  is  a  good  one,  and  ought  to  have 
a  big  field  of  use,  but  it  is  not  a  new  thing. 

Cincinnati,  Aug.  13.  Edgar  Dow  Gilman. 


Unwashed  and  Ungraded  River  Gravel 
Makes  Good  Concrete 

Sir — In  developing  a  new  coal  mine  for  the  Spruce  River 
Coal  Co.  at  Jeffrey,  W.  Va.,  it  was  necessary  to  build  sev- 
eral miles  of  standard-gage  railroad  which  crossed  two 
streams  requiring  bridges.  These  bridges  were  of  the 
deck  type,  with  wooden  stringers  resting  on  concrete  abut- 
ments and  piers,  calling  for  some  400  cu.yd.  of  materials. 

-Although  close  to  the  railroad  the  cost  of  shipping  in 
sand  and  gravel  for  this  work  was  rather  e.\pensive.  After 
some  investigation  it  was  decided  to  use  gi'avel  and  sand 
from  the  creek  bed  at  the  site  of  the  work. 

This  portion  of  West  Virginia  is  quite  mountainous  and 
considerable  sandstone  abounds.  The  streams  are  typical 
mountain  streams,  almost  dry  in  continued  hot  weather 
but  rising  to  rushing  torrents  after  a  few  hours  of  heavy 
rain.  Many  gravel  bars  and  riffles  have  been  formed  by 
these  streams  and  the  materials  are  excellent  if  they  were 
cleaned  and  graded.  However  considerable  loam  is  mixed 
with  the  gravel  and  in  places  yellow  clay.  The  stones  are 
of  all  sizes  from  ones  larger  than  one's  hand  on  down. 

This  gravel  was  excavated  and  hauled  to  the  site  of  the 
work  and  dumped  in  piles.  When  wet  it  seemed  very  dirty 
but  upon  drying  out  had  a  light  grey  color  and  the  sand 
seemed  sharp  although  mixed  with  loam.  This  material 
was  mixed  in  a  gasoline  mixer  and  pi-oportioned  three  bags 
of  cement  to  one  yard  of  concrete.  It  was  pouied  rather 
wet  and  openings  were  left  at  intervals  in  the  forms  to 
allow  the  scum  to  drain  off. 

The  first  few  days  after  the  removal  of  the  forms  the 
concrete  did  not  seem  to  harden  as  rapidly  as  it  should. 
The  loam  seemed  to  have  worked  to  the  face  of  the  forms 
and  made  the  concrete  look  dirty  and  ragged.  It  has  now 
been  completed  about  six  months  and  is  as  hard  as  stone. 
The  dirty,  ragged  appearance  has  entirely  disappeared  and 
the  color  is  good. 

In  connection  with  our  new  tipple  construction  we  have 
constructed  two  retaining  walls,  one  foundation  wall  and 
about  75  or  80  piers  of  the  same  material.  These  all  ap- 
pear to  be  excellent  and  are  of  good  color  and  very  hard. 
In  the  retaining  walls  we  used  a  great  deal  of  loose  ruck 
as  well,  throwing  it  into  the  forms  as  the  concrete  was 
poured.  The  rocks  were  sandstone  of  all  shapes  and  sizes 
from  the  size  of  a  footwall  on  down.  We  hati  occasion  to 
drill  several  holes  in  one  of  these  walls  several  days  after 
it  was  completed  and  we  found  it  to  be  very  hard,  but 
tough  rather  than  brittle.  .T.   S.   Kknnfi>v. 

Engineer,  Spruce  River  Coal  Co. 

Rumage,  W.  Va.,  .Aut.  -■ 
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Shear  Resistance  in  Wooden  Beams 

Sir — The  letter  of  A.  M.  Van  Auken  in  your  issue  of 
July  21,  1921,  p.  119,  on  the  disparity  between  theory  and 
practice  in  the  design  of  timber  beams  for  longitudinal 
shear  calls  attention  to  a  condition  which,  though  not  new, 
is  frequently  neglected.  Recommended  working  stresses  for 
timbers  are  based  on  tests  conducted  in  accordance  with 
laboratory  practice.  For  flexural  tests,  the  customary  prac- 
tice is  to  use  third-point  loading,  which  means  the  concen- 
tration is  placed  a  distance  out  from  the  support  equal  to 
four  or  more  times  the  depth  of  the  beam.  On  this  basis, 
in  the  case  of  southern  pine,  the  computed  horizontal  shear 
at  failure  in  tests  will  average  about  1,000  lb.  per  sq.in. 
for  small  clear  specimens  and  approximately  400  lb.  per 
sq.in.  for  structural-size  specimens.  Using  a  factor  of  8 
on  the  small  specimen  results,  the  value  specified  in  Mr. 
Van  Auken's  letter  for  working  stress  in  longitudinal  shear, 
125  lb.  per  sq.in.  is  obtained.  If  this  stress  is  to  be  em- 
ployed in  practice  for  concentrated  loads,  it  should  be 
under  the  same  conditions  of  loading  as  obtained  in  the 
tests,  that  is,  under  conditions  of  maximum  bending  and 
deflection,  and  not  maximum  end-shear  conditions. 

Under  laboratory  test  conditions,  both  the  transverse 
and  horizontal  unit  shear  have  a  constant  value  ^W/bd  from 
the  point  of  support  to  the  center  of  the  concentration,  as 
shown  by  the  shaded  diagram  in  Fig.  1.  In  practice,  for 
uniform  loads  or  a  series  of  concentration.-  the  unit  shear 
will  decrease  from  a  maximum  at  the  end  of  the  span 
toward  the  center.  An  increase  in  unit  longitudinal  shear 
for  design  should  be  permitted  to  compensate  for  this  con- 
dition. 

Again,  the  effects  of  direct  transverse  compression  at  the 
end  bearing  and  under  concentrations  wlien  located  near 
the  support  are  also  neglected  in  design.  The  frictional  re- 
sistance of  wood  on  wood  along  the  neutral  axis  under  such 
normal  pressures  can  be  evaluated,  and  should  be  compen- 
sated for  in  the  allowable  longitudinal  shearing  stress.  A 
third  factor  which  increases  resistance  to  longitudinal 
shearing  is  the  overhang  of  the  beam  at  the  support.  Ths 
effect  of  this  is  indicated  in  Fig.  2,  on  the  shear  diagram  for 
uniform  loads. 

In  the  case  of  a  stringer  continuous  for  two  spans  over  a 
central  support,  the  tendency  to  longitudinal  shear  will  be 
still  further  decreased.  Also,  by  the  common  theory  of 
flexure  applied  to  a  homogeneous  material  like  timber  the 
neutral  axis  is  assumed  at  the  center  of  the  cross-section. 
As  a  matter  of  fact,  both  the  strength  valuer  and  the  moduli 
of  elasticity  for  timber  in  tension  and  compression  are  dif- 
ferent, with  the  result  that  the  neutral  axis  probably  ad- 
justs itself  as  in  a  reinforced-concrete  beam.  The  resulting 
distribution  of  shear  is  probably  such  as  to  give  much  higher 
longitudinal  shear  on  the  compression  side  of  the  beam, 
particularly  under  concentrations. 

The  logical  method  of  designing  for  longitudinal  shear 
would  be  to  establish  permissible  working  .stresses  based  on 
the  distance  of  the  concentration  from  the  end  support  when 
placed  for  maximum  end-shear  conditions.  The  resistance 
to  horizontal  shear  increases  rapidly  as  the  load  is  moved 
tov/ard  the  point  of  support.  L.  R.  Manville  and  C.  R.  Hill, 
in  Enyiiieering  Neun-Record  for  July  10,  1919,  p.  69, 
describe  flexural  tests  of  31  longleaf  yellow  pine  beams,  in 


which  a  special  study  was  made  of  the  eff"ect  of  position  of 
the  applied  load  on  the  resulting  horizontal  shearing 
stresses.     The  authors  conclude,  among  other  things,  that: 

1.  No  horizontal  shear  failure  may  be  expected  with  the 
concentration  placed  within  one  beam-depth  of  the  end 
support; 

2.  A  concentrated  load  placed  three  beam-depths  from  the 
end  support  is  more  apt  to  cause  failure  than  if  placed  out  a 
distance  of  one  or  two  depths,  although  the  computed  hori- 
zontal shear  is  less; 
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SHE.\R  DISTRIBUTION  ALONG  A  BE.\M 

3.  Beams  with  a  ratio  of  length  to  depth  of  12  will  de- 
velop a  critical  stress  in  horizontal  shear  simultaneously 
v/ith  a  critical  stress  in  bending,  while  when  the  ratio  of 
span  to  depth  is  less  than  12,  horizontal  shear  failures  are 
;.pt  to  predominate; 

4.  With  timber  selected  under  the  density  rule  of  the 
U.  S.  Forest  Service,  horizontal  shearing  .stresses  50%  in 
excess  of  the  ordinary  design  unit  stresses  may  be  used 
when  the  shear  is  computed  by  the  usual  method  with  con- 
centrations within  U  beam-depths  of  the  end  support. 

In  those  tests,  on  4  x  10-in.  southern  pine  beams  on  7*-ft. 
clear  span,  horizontal  shear  failures  occurred  at  computed 
shears  of  580  lb.  per  sq.in.  with  the  concentration  3  beam- 
depths  from  the  support,  and  at  computed  shears  of  920  lb. 
per  sq.in.  with  the  concentration  at  li  beam-depths  from 
the  support.  Where  failure  occurred  by  rupture  of  ex- 
'treme  fiber,  7,000  lb.  per  sq.in.  was  developed  as  an  average 
modulus  of  rupture.  Tests  of  the  Forest  Products  Labora- 
tory on  6  X  12-in.  dense  southern  pine  selected  in  accordance 
with  the  select  structural  grade  rules  of  the  Southern  Pine 
Association,  on  15-ft.  span,  developed  a  modulus  of  rupture 
of  8,000  lb.  per  sq.in.,  with  an  average  computed  horizontal 
shear  of  400  lb.  per  sq.in.,  the  test  loads  being  applied  at  the 
third-points  of  the  span  (see  table  herewith).  It  is  mani- 
festly unjust  to  the  timber  to  limit  working  stresses  to 
values  as  low  as  tliose  generally  recommended,  which  are 
based  on  test  interpretations  not  consistent  with  practice, 
particularly  when  careful  inspection  of  the  timber  and  ap- 
plication of  strict  grading  rules  are  introduced. 

The  practice  of  designing  timber  stringers  with  a  hori- 
zontal shearing  .stress  of  200  to  225  lb.  p;'r  sq.in.  appears 
warranted  when  the  stress  is  computed  for  maximum  end- 
shear  conditions  with  concentrations  spaced  within  li  to  2 
beam-depths  of  the  end  support,  and  successful  practic? 
would  appear  to  justify  these  values. 

Geo.  E.  Strehan, 
Consulting  Engineer. 

New  York  City,  Aug.  3. 


TESTS  OF  FOREST  PRODUCTS  LABOR.\TORY  ON  SELECT  STRUCTURAL  GRADE  SOUTHEH.M  PINE  TIMBERS 
Tinibcra  6  x  I2in.  x  16  (t.;    teat  spaa  IS  (t. 


Rings 

23 

19 


Aver.  14  6 

I     •  Ovcn.dry  weight  and  volum 


Summer 

Wood. 

Per  Cent 

Specific 
Gravity* 

Moisture 
Content. 
Per  Cent 

Modulus 

of 
Rupture, 
LbSq.In. 

Fibre 
Strc:»s 
Elastif 
Limit. 
Lb.S<|.In 

Modulus 

of 
Elaxticity, 
Lb.Sq.In. 

Computed 
Hor.  Shear, 
Lb.Sq.In. 

38 
35 

0  57 

0  58 

17  6 
15  8 

9,850 
7,540 

7,110 
4,900 

1,950,000 
1,977,000 

483 
366 

36 
43 
42 

0  55 
0  55 
0  60 

17    1 
16  0 
15  5 

6,580 
8,840 
8,200 

6,580 
5,780 
5.780 

1.702.000 
1.940.000 
2,181,000 

324 
444 
412 

39 
52 

0  56 
0  73 

15  5 

16  6 

8.190 
7,760 

4,770 
5.910 

1,853,000 
2,498,000 

411 

386 

37 

0  70 

16  2 

6,700 

5,160 

2.029,000 

343 

40 

0  61 

16  3 

7,960 

5,750 

2,016,000 

396 

Defects  and  Failure 
Light  season  checks,  horir-onlnl  shear  failure 
Diagonal  Groin   Vol     I,    Irregular  Grain   Vol     3 

Ti'nsion  failure 
Clip  shake  at  top.  tension  failure. 
Light  season  checks,  tension  failure. 
R.iiliril   shakes  both   ends,   slight  checking,   hori 

zoiitiil  shear  failure. 
Small  knots  in  Vols.  1  and  2,  tension  failure. 
Radial  shake,  both  ends,  small  cup  ahake  at  butt. 

horizontal  slicar  failure. 
Light  shakes  both  ends,  considerable  checks,  hori. 

zontal  shear  failure. 
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Hints  for  the  Contractor 


Belt  Conveyor  Used  in  Placing  Concrete 


By  John  Stearns 


rinse  CorpoiMtii 


FOUNDATION  work  at  the  Tuckerton  station  of  the 
Radio  Corporation  of  America  presented  a  prob- 
lem of  unusual  interest,  both  in  distributing  material 
and  in  mixing  and  placing  concrete.  In  the  solution  of 
this  problem  the  use  of  a  belt  conveyor  for  elevating 
concrete  to  the  mast  foundation  forms  aided  materially. 
The  station  is  situated  on  the  New  Jersey  Meadows 
about  six  miles  from  Tuckerton  where  the  soil  is  of 
such  a  character  as  to  be  incapable  of  sustaining  any 
but  the  lightest  kind  of  construction  equipment.  The 
.station  was  built  by  the  German  government  prior  to 
the  entry  of  the  United  States  into  the  war  and  later 
acquired  by  the  Radio  Corporation  of  America,  who 
desired  to  increase  the  antenna  capacity  by  the  erection 
of  sLx  steel  masts  each  350  ft.  high,  and  by  the  instal- 
lation of  the  latest  design  of  radio  equipment. 

In  order  to  avoid  the  possibility  of  ice  piling  up 
against  the  guys  and  masts  the  concrete  foundations 
were  extended  from  8  to  10  ft.  above  the  elevation  of 
the  meadows.  One  mast  and  four  anchors  required 
approximately  250  cu.yd.  of  concrete,  which  was  placed 
in  about  five  equal  pours.  One-bag  mixers  with  extra 
wide-tired  wheels  were  particularly  adaptable  for  this 
work.  These  were  operated  in  conjunction  with  30-ft. 
portable  belt  conveyors,  as  shown  in  the  attached  photor 
graphs,  which  raised  the  concrete  to  an  elevation  that 
would  permit  of  its  distribution  into  the  forms  by 
chutes.  The  distance  the  concrete  was  elevated  was 
15  ft.  and  the  length  of  the  conveyor  was  28  ft.,  making 
the  angle  of  inclination  of  the  conveyor  around  33  deg. 

Concrete  was  dumped  from  the  mixer  into  a  wooden 
hopper  having  an  opening  directly  over  the  conveyor 
(the  belt  traveling  just  under  the  hopper  opening), 
picked  up  the  batch  and  elevated  it  to  the  chute.  On 
top  of  the  chute  and  underneath  the  returning  belt 
was  placed  a  wiper  of  rope  or  belting  so  that  all  of  the 
concrete  would  be  taken  from  the  belt.  On  the  chute 
also  was  placed  a  baffle  board  which  returned  any  sand 
that  might  have  separated  from  the  batch  on  its  trip 
up  the  bolt  tri  tViP  chute,  to  become  re-consolidated  with 


the  batch.  There  was  a  tendency  of  the  sand  to  sepa- 
rate due  to  the  fact  that  it  left  the  conveyor  with  a 
greater  velocity  than  the  rest  of  the  batch.  The  con- 
crete thus  poured  was  wet  enough  to  run  freely. 

The  conveyor  equipment  was  also  used  to  pour  the 
foundation  for  the  second  alternator.  The  set-up  was 
made  outside  the  building  and  the'  conveyor,  passing 
through  the  power-house  window,  dumped  the  batch 
into  the  chutes  and  thence  to  the  forms.  By  this  means 
the  concrete  was  mixed  in  the  open  and  distributed 
without  interfering  with  the  operation  of  the  station. 


Wireless  Tower  200  Ft.  High  Moved 

By  A.  T.  CoLWELL 

l.ii  ulenant.  Corps  of  Engineers,  U.  S.  A.,  Port  S.im  Houston.  Tex. 

ONE  of  the  wireless  towers  at  Ft.  Sam  Houston, 
Texas,  was  recently  moved  250  ft.  on  street-car 
trucks  running  on  specially  placed  street-car  track.  The 
towers  are  200  ft.  high,  26  ft.  square  at  the  bottom, 
tapering  to  8  ft.  square  at  the  top,  and  the  four  prin- 
cipal uprights  taper  from  an  8-in.  angle  at  the  bottom 
to  a  3-in.  angle  at  the  top.  Their  weight  is  approxi- 
mately 40  tons  each.  The  original  sending  power  was 
tripled,  making  it  necessary  to  move  the  towers  so  as 
to  utilize  all  the  induction. 

In  moving  the  tower  a  street  car  was  rerhoved  from 
its  trucks,  and  four  trucks  were  used  for  the  job.    Two 
12  in.  X  12-in.  pieces  15  ft.  long  were  laid  on  the  a.xles, 
and  held  in  place  by  2-in.  angle  irons  underneath.    The 
four  concrete  foundations  for  the  new  site  were  laid, 
and  track  was  laid  from  the  old  site  to  the  new.    Eight 
screw  jacks  were  used  to  raise  the  tower,  and  the  track 
was  laid  over  the  old  foundation,  the  trucks  run  in  and 
the  tower  lowered   upon   them.     Two   men   working  a^ 
5-ton  chain   block  moved   the  tower   up   a    1    per  cent 
grade  to  the  new  site.     The  trucks  were  not  anchor 
to  the  track,  as  the  top  of  the  tower  was  at  no  tir 
more  than  4  ft.  off,  and  the  center  of  gravity  fell  we 
within  the  base.     The  tower  had  two   12  in.  x  12-in,j 
limbers  bolted  to  the  bottom  of  each  leg,  and  when  it 
was  in  position  over  the  new  site,  it  was  jacked  up  by  I 
means  of  these  members,  the  trucks  and  track  removed, ; 
and  a  grillage  built  up.     The  tower  was  then  lowered, 
the  grillasre  being  removed  6  in.  ahead  as  it  came  down. 


BELT    CONVICYOI:    KI>i:VATI\-G    CO.Vri: 


'i;r;.    ANr:ij-, 


UKBENT    EV  EN  TS    IN    THE    CIVIL    ENGINEERING    AND    CONTRACTING    FIELDS 

News  of  the  Week 

New  York,  September  8,  1921 


rauss  Sues  Seattle  for  Infring- 
ing Bascule  Bridge  Patent 

•Alleging  that  the  city  of  Seattle  in- 
:  nged  on  its  patent  rights  in  the  con- 
:  action  of  three  bascule  bridges 
:  'OSS  the  Lake  Washington  ship  canal 
J 1  Lake  Union,  the  Strauss  Bascule 
1  dge  Co.  an  Illinois  corporation,  has 
)  d  suit  in  the  federal  court  to  re- 
(  er  damages  of  $353,140.85  and  in- 
1  est.  The  finance  committee  of  the 
( /  council  had  previously  rejected  a 
c  im  presented  fcr  that  amount.  The 
c  ipany,  which   is   represented   locally 

I  Robinson,  Murphy  &  Murphine,  at- 
t  leys,  asked  for  a  permanent  injunc- 

I I  and  for  a  provisional  injunction 
1  Dining  officials  from  proceeding  with 
i  bascule  bridge  work  now  contem- 
j  ;ed. 

he  three  bridges  involved  are  the 
1  1  Ave.  Northwest,  the  Fremont  Ave. 
a  the  Tenth  Ave.  Northeast  strue- 
t  !S.  For  each  of  these  the  company 
c  ms  damages  equal  to  three  times 
1  )er  cent  of  the  cost.  The  complaint 
6  I  recites  that  similar  suit  was 
b  ight  against  the  city  of  Chicago 
f  infringements  in  the  construction 
0  en  bridges  of  the  bascule  type,  re- 
S  ing  in  a  decision  by  the  master  in 
c  icery  of  the  U.  S.  District  Court 
0  llinois  favoring  the  company.  The 
d  sion  was  appealed  to  the  U.  S.  Dis- 
t  ;  Court,  which  sustained  the  order 
0  he  lower  magistrate  and  was  taken 
ti  he  U.  S.  Court  of  Appeals,  where 
ti  company's  suit  for  damages  was 
a  n  granted.  In  this  case  the  com- 
p  >'  was  awarded  damages  in  the  sum 
«  349,500,  the  complaint  alleges. 


esolution  for  Illinois-Indiana 
Harbor  Commission 

resolution  has  been  introduced  in 
C  ?ress  authorizing  the  appointment 
0  he  Interstate  Harbor  Commission 
«  llinois   and   Indiana,  following  acts 

0  he  Illinois  and  Indiana  legislatures 
t"  investigate  and  report  upon  the 
ti  ibility  of  a  public  interstate  harbor. 

1  harbor  would  be  "at  and  near  Wolf 
f-  -■  and  Lake  Michigan,  lying  partly 
0  le  cities  of  Hammond  and  Whiting, 
Ii ,  and  partly  in  the  city  of  Chicago." 


ew  Members  of  International 
Road  Congress 

t  its  last  meeting  the  Permanent 
&  mission  of  the  International  Asso- 
*'  on  of  Road  Congresses  announced 
"  the  following  governments  have 
^  n  membership:  Servia,  Croatia, 
SI  onia  and  Czecho-Slovakia.  During 
'•blast  year  116  new  private  members 
y  ■  been  admitted,  forty  of  them  as 
'f  members,  while  fifty-nine  new  cor- 
"  tions  have  also  joined. 


Free  Port  Zone  Advocated  by 
Senate  Committee 

Establishment  of  foreign  trade  zones 
in  ports  of  the  Unitt'd  States  is  recom- 
mended in  a  report  of  the  committee  on 
commerce  of  the  United  States  Senate. 
A  bill  is  reported  which  will  make  such 
a  zone  possible. 

New  England  Water-Works  Men 
Announce  Convention  Program 

The  New  England  Water  Works  As- 
sociation announces  the  following  pro- 
gram of  technical  papers  and  reports 
for  its  40th  annual  convention  to  be 
held  at  the  Stratfield  Hotel,  Bridge- 
port,  Conn.,   Sept.   1.3-16: 

Sept.  13,  2  p.m.— "The  Water  Works 
of  the  Bridgeport  Hydraulic  Co.,"  by 
S.  P.  Senior. 

Sept.  H,  8:30  a.m. — Report  of  com- 
mittee on  standard  specifications  for 
water  meters,  W.  W.  Brush,  chairman; 
"Manganese  Bronze  for  Valve  Stems," 
by  W.  R.  Conrad;  "Monel  Metal,"  by 
H.   S.  Arnold. 

Sept.  IJ,,  2  p.m. — "Economy  of  High 
Initial  Cost  and  Extreme  Care  in  Serv- 
ice Pipe  Installation,"  by  Reeves  J. 
Newson;  Disappearance  of  Coating 
from  Cast-Iron  Pipe  While  Stored  in 
Yard, "by  Samuel  E.  Killam;  "Control 
of  Water  Waste  by  House-to-House  In- 
spection," by  Gordon  Z.  Smith. 

Sept.  1/,,  8  p.m — "Reinforced  Con- 
crete Pipe,"  by  W.  G.  Chace;  "Selec- 
tion of  Pipe  for  Water  Works,"  by 
J.  W.  Ledoux;  "Chlorination  of  New 
England  Water  Supplies,"  by  W.  J. 
Orchard. 

Sept.  1.'),  9  a.m. — "Electrolytic  Gen- 
eration of  Chlorine  at  Its  Point  of  Ap- 
plication," by  C.  W.  Marsh;  "Typhoid 
Fever  Epidemic  at  Salem,  Ohio,"  by 
W.  H.  Dittoe;  "Significance  of  'Hydro- 
gen-Ion Concentration'  in  Water  Puri- 
fication," by  Harrison  P.   Eddy. 

Sept.  15,  2  p.m.  —  "Can  High-Value 
"Watershed  Lands  Be  Put  to  Profitable 
Use?"  by  S.  P.  Senior;  "Economies  of 
the  Several  Lines  of  Defense  in  the 
Protection  of  Water  Supplies,"  by 
Allen  Hazen. 

Sept.  15,  S  pm. — "Appraisal  of 
Quality  of  W'ator  Supplies  in  Massa- 
chusetts," by  Prof.  George  C.  Whipple; 
discussion   of  water  works  accounting. 

Sept.  If),  9  a.m  — "Pollution  of 
Streams  Affecting  Industrial  Uses," 
by  J.  Frederick  Jackson ;  "Repairs  to 
Standpipe  at  Bath,  Maine,"  by  Clar- 
ence E.  Carter. 

The  convention  will  end  with  a  pic- 
nic and  shore  dinner  at  "The  Farms," 
arranged  for  by  the  Water  Works 
Manufacturers    Association. 

Samuel  P.  Senior,  chief  engineer  of 
the  Bridgeport  Hydraulic  Co.,  is  chair- 
man of  the  local  committee  on  ar- 
rangements. 


Object  to  Hudson  River 
Pontoon  Bridge 

Shipping  Men  Condemn  Project  as  Men- 
ace   to    Navigation    at    Hearing 
Before    Army    Board 

In  a  hearing  before  a  board  of  army 
engineers  in  New  York  Aug.  31  on  the 
proposed  pontoon  bridge  across  the 
Hudson  River  af  Yonkers,  river-steamer 
and  canal-barge  shipping  men  vehe- 
mently opposed  the  bridge  project. 
Favorable  arguments  having  first  been 
presented  by  the  company  and  by  citi- 
zens of  southern  New  York  and  north- 
ern New  Jersey  west  of  the  Hudson, 
the  opposition  was  represented  by  F. 
Coy  Kendall,  of  a  barge-towing  com- 
pany, Capt.  Keller,  in  charge  of  one  of 
the  large  Hudson  River  passenger 
steamers,  Capt.  Davis,  representing  the 
Masters,  Mates  and  Pilots'  Association, 
and  a  number  of  oth-.'r  river  captains 
and  officials  cf  freight  a:',d  passenger 
steamer  companies.  Prof.  William  H. 
Burr  expressed  views  similar  to  those 
of  the  shipping  men. 

As  stated  by  Gustav  Lir.denthal,  en- 
gineer of  the  company,  and  George  A. 
Post,  president,  the  latest  plans  for  the 
bridge  contemplate  providing  a  fixed 
span  270  ft.  clear  opening,  with  45-ft. 
vertical  clearance,  to  accommodate 
barges  and  low  vessels,  and  a  draw 
span  for  large  steamers  and  masted 
vessels.  However,'  the  shipping  men 
claimed  that  these  proposed  openings 
were  impossible  of  navigation  against 
unfavorable  wind  and  tide  conditions, 
as  instanced  by  the  fact  that  tows 
have  hard  work  in  passing  under  the 
Poughkeepsie  bridge,  with  openings  of 
about  500  ft.  and  the  weaker  tidal  cur- 
rent. 

Capt.  Keller  claimed  that  if  a  river 
steamer  encountered  a  tow  of  barges 
in  the  draw  it  would  mean  an  accident. 
Capt.  Davis  said  that  the  bridge  would 
bo  destroyed  by  ice,  and  that  the  plan 
to  keep  the  ice  broken  up  by  towboats 
could  not  be  carried  out.  Others  spoke 
to  the  same  effect.  Prof.  Burr  stated 
various  objections,  among  them  that 
the  lift  .'^pan  would  be  a  menace  to 
boats  below,  in  wind  and  current,  and 
expressed  the  view  that  the  proposed 
structure  is  not  entitled  to  confidence 
structurally,  and  should  not  be  built 
either  across  the  Hudson  or  elsewhere. 


$15,000  for  Sealing  Re.servoir 

The  city  of  Seattle  will  continue  its 
efforts  to  seal  the  Cedar  River  basin, 
back  of  the  city's  masonry  dam,  as 
evidenced  by  the  introduction  of  a  bill 
in  the  council  authorizinjr  the  continua- 
tion of  the  work  and  making  an  ap- 
propriation of  $15,000  for  the  purpose. 
The  bill  was  referred  to  the  finance 
and  city  utilities  committees. 
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Federal  Permits  for  Water  Powers 
in  Idaho  and  Virginia 

Announcement  has  been  made  by  the 
Federal  Power  Commission  that  a  pre- 
liminary permit  has  been  issued  to  the 
Utah  Power  and  Light  Co.  for  ex- 
tensive power  development  on  the  Bear 
River  in  southeastern  Idaho.  The  pro- 
jected works  will  impound  water  for 
irrigation  as  well  as  power.  The 
project  will  complete  the  utilization  of 
the  river  for  power  purposes  at  all 
practicable  points  from  Bear  Lake  and 
the  mountains  of  Idaho  and  Utah  to 
Great  Salt  Lake  and  will  add  21,500 
hp.  to  the  generating  capacity  of  the 
company's  system,  now  capable  of  de- 
veloping about  165,000  hp.  The  trans- 
mission will  be  134  miles  to  Salt  Lake 
City. 

Developments  under  the  new  scheme 
\vill  be  in  four  sites  on  the  upper  part 
of  the  rivei",  two  of  which,  with  heads 
of  75  and  85  ft.  each,  will  have  each  a 
primary  capacity  of  about  6,500  hp. 
The  two  lower  sites  will  develop  about 
9,800  hp.  Three  plants  already  exist 
in  the  upper  district  and  one  in  the 
lower  so  that  the  river  will,  when  the 
new  scheme  is  complete,  have  eight 
power  plants.  The  company  has  33 
months  within  which  to  make  a  study 
of  the  character  of  the  foundation  for 
the  projected  dam  and  for  the  amount 
of  water  available  for  power  purposes 
at  each  site. 

The  Roanoke  River  Development  Co., 
of  Richmond,  Va.,  has  also  been  granted 
a  preliminary  federal  permit  for  a 
power  project  to  be  located  at  Buggs 
Island  in  the  Roanoke  River  near 
Clarksville,  Va.  Two  years  are  allotted 
to  investigate  the  developmeijt  which 
is  planned  to  consist  of  a  dam  60  ft. 
high  across  the  river  with  a  power  house 
across  the  river  with  a  power  house 
located  at  the  dam,  by  which  means 
10,000  primary  horsepower  can  be  de- 
veloped as  well  as  a  secondary  develop- 
ment aggregating  perhaps  6,000  hp. 
The  primary  power  will  be  used  for 
general  public  utility  and  industrial 
purposes  and  the  secondary  power  for 
chemical  plants  in  Richmond. 

Improved  Rail  Income  Laid  to 
Deferred  Expenses 

That  the  improvement  in  railroad 
operating  income  has  been  brought 
about  in  large  part  by  deferring  ex- 
penditures for  maintenance  and  by  dras- 
tic cuts  in  forces  is  indicated  in  an 
analysis  of  operations  for  the  first  six 
months  of  the  year,  made  public  by 
the  Bureau  of  Railway  Economics.  Of 
the  decrease  in  total  operating  expenses 
as  in  comparison  wth  1920,  45  per  cent, 
or  §44,748,799,  occurred  in  June  from 
reduced  transportation  expenses,  and 
55  per  cent,  or  $54,256,689,  from  de- 
ferring expenditures  for  maintenance  of 
way  and  equipment.  While  reduction 
in  transportation  costs  naturally  fol- 
lows falling  traffic,  it  is  pointed  out 
that  reduction  in  maintenance  is  merely 
a  postponement  of  expenditures  that 
will  have  to  be  made  up  at  a  later 
date. 


Confident  of  Road  Bill's  Passage 

(  Washington   Correspondence) 

It  is  the  consensus  of  opinion  in 
Washington  that  the  highway  bill  will 
become  a  law  before  Nov.  1.  It  is  a 
matter  of  disappointment  to  Senator 
Townsend  that  an  agreement  was  not 
reached  prior  to  the  Congressional  re- 
cess. The  differences  between  the  bill 
as  it  passed  the  Senate  and  the  bill 
passed  by  the  House  wei-e  not  many. 
There  was  a  feeling  on  the  House  side, 
however,  that  they  would  occasion  more 
discussion  than  the  very  limited  time, 
prior  to  the  recess,  would  have  permit- 
ted. As  a  result  the  differences  will 
have  to  be  harmonized  after  Congress 
reconvenes. 

There  is  no  disputing  that  several 
influential  members  of  each  House  of 
Congress  are  not  enthusiastic  over  the 
project  of  appropriating  $75,000,000  at 
this  time.  They  are  in  a  position  to 
delay  the  time  when  this  money  will 
be  made  available.  They  may  recog- 
nize an  overwhelming  public  demand 
for  the  highway  money,  however,  and 
forego  dilitory  tactics.  On  the  other 
hand  it  is  not  to  be  suppose<l  that  they 
will  abet  any  effort  to  make  the  ap- 
propriation available  with  unpreceden- 
ted promptness.  As  a  result  there  is 
some  uncertainty  as  to  just  when  the 
new  federal-aid  anpropriation  will  be 
available  for  distribution,  but  no  doubt 
is  expressed  in  any  quarter  as  to  the 
final  passage  of  the  bill. 

War  Department  Permits  Chicago 
to  Reclaim  Lake  Front 

A  permit  has  been  issued  by  the  Sec- 
retary of  War  granting  Chicago  the 
right  to  extend  the  shore  line  of  Grant 
Park  300  ft.  east  into  Lake  Michigan. 
The  permit  makes  possible  the  construc- 
tion of  a  boulevard  that  will  run  direct- 
ly north  from  the  recently  opened  Field 
Museum  and  south  to  Jackson  Park, 
using  a  $20,000,000  bond  issue  already 
voted  upon  favorably  to  carry  out  the 
plans  of  the  Chicago  Plan  Commission. 
These  plans  have  been  worked  out  in 
conjunction  with  the  War  Department 
represented  by  Col.  W.  V.  Judson,  corps 
of  engineers,  the  South  Park  Board,  the 
City  of  Chicago  and  the  Illinois  Central 
R.  R.  The  work  will  be  carried  out  un- 
der the  direction  of  the  South  Park 
Commission  wliich  is  now  preparing 
construction  plans  for  breakwaters,  fill- 
ing and  structures.  A  200x600-ft.  pier 
and  slip  for  the  headquarters  of  the 
U.  S.  Naval   Reserves   is   included. 


Niagara   River  Bridge  Project 
Again  Active 

A    bill    for    a    Congressional    charte 
for  the  construction  of  a  Niagara  Rive' 
crossing  at  Buffalo  has  been  introduce! 
in    the    House    of    Representatives.     I 
authorizes   twenty-five   named    person: 
among  whom  are  J.  W.  Cowper,  W.  A 
Eckert  and  E.  P.  Lupfer,  to  construe 
and   operate   a   bridge   across   the  Nia 
gara  River  or,  with  the  consent  of  th 
Secretary  of  War,  a  tunnel.     Construi 
tion   must   be   begun  within   two  yeai 
and   completed   within   five   years  froi 
approval  of  the  act.     A  joint  coramislj 
sion  of  five  men  each  from  the  Unite  I 
States   and   Canada  is  at  work   on  til 
project,  under  prior  Congressional  autl  | 
orization. 

Motion  Picture  Shows  New  Yor| 
Freight  Terminal  Movements 

A     motion     picture     illustrating    til 
movement  of  freight  in  the  Port  of  Ne  I 
York  was  presented  in  New  York  Cii  I 
recently    by    the    recently    constitutt 
Port  of  New  York  Authority.    The  fil 
was  prepared  under  the  direction  of  tl  & 
old   New   York,   New  Jersey    Port  a) 
Harbor    Development    Commission  ai 
illustrates   the   recommended   deep-tu 
nel,  automatic-electric   railroad  for  t 
distribution  of  Manhattan  freight. 

The  film  is  now  presented  by  t 
Port  Authority  for  public  considerati( 
It  is  introduced  by  maps  and  airpla 
views  of  the  port  district,  followed 
motion  pictures  of  ocean  steamsh 
railroad  pier  operation  and  the 
road  yards.  The  recommended  belt  li 
system  is  shown  graphically.  The  p 
ture  also  includes  a  comparison  of  t 
journey,  and  its  cost,  of  "Mr.  Potat 
through  the  New  York  terminal 
present  methods  and  by  the  propos 
automatic-electric  system. 


St.  Paul  Union  Station  Work 
To  Be  Shut  Down 

It  has  been  announced  that  the  St. 
Paul  Union  Depot  Co.  will  discontinue 
work  on  the  new  station  at  St.  Paul, 
Minn.,  at  the  end  of  this  season's  work 
because  of  the  present  financial  strin- 
gency, especially  in  the  railway  field. 
This  season's  work  will  permit  six  new 
elevated  tracks  to  bo  used  and  will  en- 
large the  conveniences  to  the  public 
somewhat.  The  waiting  room  has  not 
been  built  and  the  business  lobby  will 
continue  to  be  used  for  that  purpose. 


Low  Bids  for  Sixteenth  St.  Brid: 
at  Pittsburgh 

Bids   received   by   Allegheny   Gout 
Aug.    27    on    substructure    and    sup 
structure  of  the  proposed  Sixteenth 
bridge    over    the    Allegheny    River 
Pittsburgh,     designed     by     Warren 
Wetmore,   architects,    with    H.   G.  B 
com    as   engineer,   proved    unexpectei 
low  and  showed  active  competition 
the  substructure,  for  type  of  constr 
tion     with     concrete     core     and     st( 
veneer,  the  bids  were:  Vang  Constr 
tion    Co.,    $457,220;    Dravo    Contract! 
Co.,  $497,292;  Foundation  Co.,  $527,9 
The    foregoing    amounts    do    not  CO" 
the    concrete    floor    filling    and    pavi 
uhich    is    to    be    let    subsequently; 
estimated  cost  is  $110,000.     Bids  on 
construction    of    the    steel    supcrstr 
ture    (about    5,200    tons)    were:     F 
Pitt   Bridge   Works,   $541,822;    McCl 
tic-Marshall    Co.,    $565,570;    Amerii 
Bridge      Co.,      $649,874;      Independ 
Bridge  Co.,  $822,400.    On  the  electri 
equipment,  th?  City  Electric  Co.  was  1 
bidder,   at    $5,755.04.      On    Sept.   1 
county  commissioners  awarded  the  s 
structure    contract    to    the    Vang   C 
struction    Co.    and    the    superstrucl 
contract  to  the  Fort  Pitt  Bridge  Woi 
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Concrete  Arches  Over  Scioto 
Opened  to  Traffic 

Two  new  concrete  arch  bridges,  the 
road  St.  and  Town  St.  bridges,  across 
e  Scioto  River  at  Columbus,  O.,  re- 
acing  bridges  destroyed  in  the  great 
113  flood,  have  been  opened  to  traffic, 
[lowing  the  opening  of  the  Mound  St. 
idge  on  July  2,  as  noted  in  our  issue 
July  28,  p.  166.  They  are  now  open 
foot  and  street-car  traffic  and  will 
open  to  vehicle  traffic  as  soon  as  the 
ving  now  in  progress  is  completed, 
ley  were  built  by  Franklin  County, 
a  cost  of  about   $600,000    each. 


Tentative  R.R.  Valuations 

Additional  tentative  valuation  re- 
rts,  including  the  Mobile  &  Ohio  and 
Drida  East  Coast  properties,  have 
;n  handed  down  by  the  Interstate 
mnierce  Commission.  The  reports 
(  of  June  30,  1916.  Final  value  of 
■  Mobile  &  Ohio  is  given  at  $43,279,- 


1921  a  Big  Highway  Year 

{Washington  Coi~i-cspondcnc( ) 
Judging  from  the  information  now 
before  him,  Thomas  H.  MacDonald, 
chief  of  the  U.  S.  Bureau  of  Public 
Roads,  states  that  1921  will  be  the  ban- 
ner year  in  highway  construction.  The 
year  1920  saw  the  execution  of  several 
times  more  highway  work  than  ever 
had  been  done  in  the  United  States  in 
a  similar  period  of  time.  Enough  data 
now  are  available  to  indicate  that  the 
1921  record  will  exceed  that  of  1920 
by  a   considerable   margin. 

An  idea  of  how  rapidly  highway 
work  is  progressing  in  some  states 
may  be  gained  from  the  1921  accom- 
plishments of  the  Pennsylvania  high- 
way authorities.  On  Sept.  1  they  were 
well  beyond  the  400-mile  margin  of 
paved  road  construction.  This  is  more 
than  100  miles  in  excess  of  all  paved 
road  construction  done  in  Pennsylvania 
during  1920. 

The  assurance  that  the  highway  bill 


Cost  of  Reproduction 


Name  of  Road 

Hon  &.  Rve  \  alley  Railway  Co 

bill  &  Ohio  Railroad  Co . .  . 

■  irior  River  Southern  Ry.  Co 

1  itwood  &  Ea.-^tem  Ry.  Co 

:  -ida  Ea.st  Coa-t  Ry.  Co 

mtii'  &  Ea^t  Coast  Terminal  Co 

■  ■'  &  Seneca  Railroad  Co 

Ch  It  Railway  Co 

n  &  Pitt  ford  Railroad  Co 

Snyder  &  Pacific  Ry.  Co 

J    land  Terminal  Company 

.  wboro.  Lake  City  &  Eastern  R.  R.  Co.. 

(  ;ago.  Wabash  Valley  R.  R.  Co 

1  edgeville  Railway  Co 

1  iroe  Radroad  Co 

.'  »r  Land  Ry.  Co 

;  han-^uck  Valley  R.  R.  Co 

1  gor  &  Arostook  R.  R.  Co 

III.  rii  Maine  Seaport  R.  R.  Co 

liuieii  Bridge  Co 


Final 

Le^a 

Outstanding 

\alue 

.\ew 

Depreciation 

Capitalization 

$317,177 

$408,800 

$317,731 

$274,500  00 

43.279.997 

46,784,157 

35.231.583 

37,807.800   00 

770.000 

840.605 

715,939 

1,081,171    53 

340.000 

361,211 

276,408 

100,000  00 

46.931,947 

43,707,785 

38,736,375 

47,300   00 

1.200,000 

296,230 

265,507 

60?, 502   87 

800,000 

975,359 

720,407 

852,399  58 

62,654 

78,190 

49,548 

75,000  00 

490.000 

594,588 

448,924 

270,000   00 

558.394 

619.691 

463,362 

307,511    46 

7,022,530 

6,001,170 

4,382.255 

5.752.000   00 

1.117,328 

1,264,884 

968,54  3 

1.294,934    83 

455,500 

439,028 

376,339 

1,012,853  05 

70,551 

88.659 

64,580 

125,481    95 

119,000 

131.040 

94,963 

237,207   31 

484,983 

525.552 

407,645 

509,880  00 

160,404 

128.451 

94.414 

250,000  00 

21,500.000 

29,352.360 

22,776,234 

24,249,600   00 

3,850,000 

4,655,574 

3,639.413 

5,140,000  00 

77,500 

77,869 

76,257 

300,000.00 

i  ,  as  against  an  outstanding  capital- 
i  .ion  of  $37,807,800.  Final  value, 
c  t  of  reproduction  and  outstanding 
c  italization  of  properties  reported  on 
i   given  in  the  accompanying  table. 


reate  Safety  Section  of  A.R.A. 

ollowing  the  meeting  in  Chicago  be- 
t  en  R.  H.  Aishton,  president,  Ameri- 
c    Railroad  Association,  and   twenty- 
t     safety    representatives    of    leading 
r  roads,     a     safety     section     of     the 
t  .A.  has   been  created  by  the  board 
0  directors,   carrying   out   the    recom- 
!■  !il:ition  of  its  chairman,  Daniel  Wil- 
( vsident  of  the  Baltimore  &  Ohio 
!  lie  general  object  of  the  safety 
ion  is  co-ordination  of  safety  meth- 
0    and    development   of   unified   plans 
t    effecting    safety    measures.       Per- 
il lent  officers   of  the   section   will   be 

*  ted  at  the  next  meeting  in  Boston, 
S  t.  26,  1921.  In  the  meantime  the 
t  awing  temporary  officers  have  been 
e  len:  Chairman,  E.  M.  Switzer,  Chi- 
to,  Burlington    &   Quincy   R.R.;   first 

*  -chairman,  John  T.  Broderick,  super- 
»  ndent  of  safety,  Baltimore  &  Ohio 
»  •;  second  vice-chairman,  Isaiah  Hale, 
S  te  Fe  R.R.  A  board  of  direction  and 
t;  mittees  to  formulate  a  plan  for  pre- 
jiinary  work  were  also  appointed  at 
V  meeting. 


will  become  a  law  shortly  after  the  re- 
convening of  Congress  on  Sept.  21  will 
make  it  possible  for  highway  construc- 
tion to  proceed  during  the  calendar 
year  of  1922  at  an  unprecedented  rate. 
The  certainty  that  this  legislation  will 
be  enacted  already  has  stimulated  con- 
struction in  many  states.  As  soon  as 
the  bill  becomes  a  law,  Mr.  MacDonald 
states,  it  will  release  a  large  number 
of  projects,  particularly  in  the  West. 
Ho  also  calls  attention  to  the  fact  that 
these  projects  are  in  an  area  in  which 
unemployment  is  acute. 


Reservoir  Safe,  Court  Rules 

In  a  recent  derision  in  the  Supreme 
Court,  contrary  to  the  decision  of  the 
Superior  Court,  the  injunction  restrain- 
ing the  Seattle  City  Council  of  Seattle, 
Wash.,  from  erecting  a  new  and  en- 
larged reservoir  in  Volunteer  Park,  is 
dissolved.  The  injunction  was  granted 
in  the  Superior  Court,  upon  appeal  of 
Pierre  F.  FVrry  and  other  citizens  own- 
ing valuable  property  in  the  vicinity  of 
Volunteer  Park.  The  Supreme  Court 
has  ruled  that  fears  of  damage  or  dis- 
aster by  residents  of  the  Volunteer  Park 
section  in  Seattle  lack  insufficient  basis 
as  against  the  engineering  showing  of 
safety.  The  injunction  granted  is  set 
aside  and  the  action  dismissed. 


(1 
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British  Engineer  Studies 
American  Roads 

A.  Dryland.  County  Engineer  of  Middle- 
sex, a   Pioneer   in  the  Tarring  of 
Highway  Surfaces 

A.  Dryland,  county  engineer  of  Mid- 
dlesex. England,  past-president  of  the 
British  County  Surveyors  Society  and 
pioneer  in  the  field  of  road  tarring,  is 
in  the  United  States  on  a  trip  of  in- 
spection of  Ameri- 
can roadbuilding 
practice.  His  pro- 
fessional experi- 
ence covers  a  pe- 
riod of  forty  years 
as  county  engi- 
neer and  surveyor 
in  half  a  dozen  of 
the  principal  dis- 
tricts in  England. 
He  began  his  en- 
gineering work  in 
1880  by  being  arti- 
cled to  A.  W.  Con- 
quest, borough  engineer  of  Folkestone, 
who  had  received  his  training  on  the 
main  drainage  works  and  pavements 
of  London  under  Sir  Joseph  Bazelgette. 
At  that  time  municipal  work  was  just 
developing  into  a  field  of  importance 
and  Mr.  Dryland's  early  duties  involved 
road  construction  and  maintenance,  sea- 
side defenses,  parks,  and  drainage. 

First  to  Tar  Roads 

After  three  years  in  a  subordinate 
capacity,  he  was  appointed  borough 
engineer  of  Deal,  then  a  town  of  9,000 
population  on  the  east  coast.  Here  he 
served  for  seven  years,  until  1890,  and 
for  the  fist  time  in  that  part  of  Eng- 
land employed  tar  for  treating  roads. 
This  was  before  the  advent  of  heavy 
motor  traffic  and  curiously  enough  the 
tar  application  was  made  not  to  reduce 
dust  or  to  improve  the  wearing  qualities 
of  the  highway  surface,  but  to  reduce 
the  noise  of  metal-tired  vehicles  passing 
the  Town  Hall  of  Deal,  about  which 
complaint  had  been  made.  The  treat- 
ment proved  so  successful,  however, 
that  it  was  soon  extended  to  other 
routes  of  the  borough.  In  addition  to 
his  road  work  at  Deal,  Mr.  Dryland 
was  called  upon  to  build  many  sea 
defense  works,  and  by  timely  construc- 
tion he  was  able  to  save  the  greater 
part  of  an  old  castle,  built  by  Henry 
VIII,  which  the  sea  had  undermined. 

When  county  councils  were  first  be- 
ing established  in  England  in  1890, 
Mr.  Dryland  was  called  to  Kent  and 
appointed  county  engineer  of  that  dis- 
trict. Roadbuilding  then  was  at  a  low 
ebb,  but  through  his  efforts  new  routes 
were  constructed,  old  ones  put  in  a 
satisfactory  state  of  maintenance,  and 
many  bridges  built  and  repaired.  After 
two  years'  service  in  Kent  he  became 
county  engineer  and  surveyor  of  Here- 
fordshire, where  he  took  charge  of 
about  500  miles  of  roads  and  400 
bridges.  On  this  work  an  extensive 
bridge  strengthening  program  was 
undertaken  duo  to  the  development  of 
traction  engines  weighing  18  tons  and 
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hauling  three'trailersi^a' train  of  this 
sort  often  reachinj;  a  gross  weight  of 
50  tons.  ,Mr.  Dryland's  administration 
was  marked  by  an  extensive  program 
of  surface  treatment  of  roads  with  tar. 
The  "Apostle  ok  Side  Support" 

In  1906  he  was  called  to  take  charge 
of  a  larger  county,  Wiltshire,  where 
he  served  to  years.  Here  he  reorgan- 
ized the  administrtion  of  800  miles  of 
main  roads  and  introduced  on  an  ex- 
tensive scale  methods  of  surface  tarring 
and  penetration  work.  In  1908  he  be- 
came sur\'eyor  of  Surrey  County,  to 
the  south  of  London.  Surrey  is  the 
playground  of  the  metropolis  and  con- 
sequently handles  a  huge  volume  of 
motor  traffic.  Mr.  Dryland  devoted  a 
great  deal  of  his  time  to  an  alleviation 
of  the  dust  problem  by  treating  road 
surfaces  with  tar,  and  this  form  of  pro- 
tection was  extended  to  every  main  road 
in  his  county.  It  was  here  that  the 
introduction  of  heavy  motor  trucks 
began  pushing  the  tartreated  surfaces 
and  road  bases  toward  the  sides  of  the 
road,  leading  Mr.  Dryland  to  insist 
upon  the  use  of  concrete  curbs  from 
9  to  12  in.  in  depth  to  hold  the  founda- 
tions in  place.  His  experience  has 
made  him  a  consistent  advocate  of 
this  policy  and  he  has  become  known, 
among  his  associates  as  the  "apostle 
of  side  support." 

He  resigned  his  position  in  Surrey  in 
1920  to  become  county  engineer  of 
Middlesex,  a  territory  surrounding  the 
London  County  Council  area  on  the 
north  side.  The  estabiisment  of  scores 
of  military  training  camps  in  this  dis- 
trict during  the  wcr,  particularly  at 
Aldershot,  placed  a  heavy  burden  upon 
the  county  roadbuilding  and  mainten- 
ance forces.  After  the  war  Mr.  Dry- 
land's  chief  pi-oblem  was  on  the  arterial 
road  system  for  which  a  large  con- 
struction program  had  been  prepai-ed 
as  a  means  of  giving  employment  to 
ex-soldiers.  Most  of  •  these  arterial 
roads  are  100  ft.  wide,  consisting  of 
two  24-ft.  trafficways  with  a  space  be- 
tween for  tramways  and  heavy  ti-uck- 
ing.  At  the  present  time  only  one  of 
the  24-ft.  roadw:;- s  is  b-^inx  developed. 

Mr.  Dryland  has  been  active  in  en- 
gineering society  affairs  in  England. 
He  is  a  member  of  t!ie  Institution  of 
Civil  Engineers,  past  president  of  tha 
County  Surveyors  Society,  member  of 
the  council  of  the  Institution  of  Munic- 
ipal and  County  Engineers,  member  of 
the  council  of  the  Institute  of  Trans- 
port, and  has  served  as  a  member  of 
the  engineering  advisory  committee  of 
the  British  Road  Board,  the  predecessor 
of  the  Ministry  of  Transport. 


Cable  Erection  For  First  Suspension   Highway    Bridge   To    Be    Built    By 
New   York   State — Rondout   Creek   Bridge   at   Kingston 


Leiand,  Not  Lekinoi 

Through  a  typographical  error,  the 
name  of  the  dean  of  the  college  of 
engineering.  University  of  Minnesota, 
was  given  in  Evgineering  News- 
Record,  Sept.  1,  1921,  p.  .379,  as  0.  M. 
Lckinol.  The  name  should  have  been 
O.  M.  Leiand,  newly  appointed  a  com- 
niissioner  for  the  Costa  Rica  and. 
Panama  boundary.  ' 


With  a  channel  span  of  705  ft., 
the  Rondout  Creek  bridge  is  1,100 
ft.  long  over  all.  It  carries  the 
main  highway  along  the  west  bank 
of  the  Hudson  River,  replacing  an 
ancient  chain  ferry.  The  deck,  22 
ft.  wide,  is  a  reinforced-concrete 
slab  on  steel  framing,  designed  for 
carrying  the  heaviest  trunk-line 
highway  traffic. 

Two  9-in.  parallel-wire  cables  are 
the  main  supporting  members.  The 
photo,  taken  ten  weeks  ago,  shows 
the  start  of  their  construction, 
temporary  footwalks  for  the  cable- 
spinning  having  just  been  placed. 
At  present  the  cables  are  completed 


and  the  suspenders  are  being  hung. 
The  bridge  will  cost  about  $700,- 
000.  Daniel  E.  Moran  is  consult- 
ing engineer  for  the  foundations.^ 
and  William  H.  Yates  for  the  su- 
perstructure. Terry  &  Tench,  Inc., 
are  the  contractors;  Holton  D. 
Robinson  is  their  consulting  engi- 
neer and  W.  L.  Jordan  their  field 
superintendent.  The  work  is  being 
done  for  the  state  highway  coni'i' 
mission.  Herbert  S.  Sisson,  cont- 
missioner.  and  F.  W.  Sarr,  fir^ 
deputy.  The  department's  engi» 
neers  in  charge  are  James  H. 
Sturdevant,  division  engineer,  and 
W.  E.  Joyce,  i-esidcnt  engineer. 


Philadelphia  Engineers'  Club 
To  Discuss  City  Paving 

A  t-.vo-day  meeting  to  discuss  the 
genei-al  subject  of  city  paving,  in  which 
the  cities  of  Philadelphia,  Baltimore, 
and  New  York,  University  of  Pennsyl- 
vania, and  the  Philadelphia  Chamber 
of  Commerce  will  be  represented,  will 
be  held  at  the  house  of  the  Engineei's 
Club  of  Philadelphia,  1317  Spruce  St . 
Oct.  20  and  21.  Morning,  afternoon, 
and  evening  sessions  will  be  held  on 
each  day.  The  meetings  will  be 
devoted  to  a  consideration  of  adminis- 
tration, repairs  and  mainten;'nce,  new 
pavements,  and  f"und.it'ons 

There  will  be  two  principal  speakers 
for  each  session  and  their  papers  will 
be  prepared,  printed,  and  distributed  in 
advance  so  far  as  possible.  Synopsis 
of  these  papers  will  be  read,  occunyinc 
net  more  than  1.5  to  20  min.  each,  to 
bi;  followed  by  verbal  di.scussions 
limited  to  5  rr  10  min.  per  speaker. 


practically  every  branch  of  con^ 
tion  work,  though  its  specialty  has]^ 
port  and  terminal  development  #• 
and  large  industrial  plants. 


Engineering  Societik 


Snare  &  Triesl,  Old  Conliacting 
Firm,  Changes  Name 

The  Snare  &  Triest  Co.,  contracting 
engineers.  New  York  City,  announces 
a  change  in  its  firm  name  to  the  Fred- 
erick Snare  Corp.  No  recent  change 
has  been  made  in  personnel,  the  latest 
changes  having  been  noted  in  an  issue 
of  Engiiicerhig  Newn-Record  several 
months  ago.  The  Snare  &  Triest  Co. 
has  been  operating  for  twenty  years  in 


Calendar 

Annual  Meetings 

AMERICAN  INSTITUTE  OF  MIXIW 
.\ND  .MET.VLLURGICAL  EtiU 
.NEERS,  Ntw  Yoik.  N.  Y.  :  SiS 
ContLnnial  Anniversary,  WUHI 
Uaiic.    Pa.,  Sept.    12-15.  t 

NEW  E.VGL.V.N'D  W.\TER  WOlSt 
ASSOCIATIO.V.  Boston.  MaSi. 
Annual  Convention,  Bridgepor 
Conn.,  Sept.    13-16. 

AAtERTCAN  .SOCIETY  FOR  MX 
NICIPAI-  I.MPROVE.ME.NTS.  V« 
paruiso,  Inrl.  ;  Annual  Convrntloi 
Baltimore,   Md..  Oct.   2i-ZS. 

CITY  MANAGERS  ASSOCIATIO> 
.^par-tanburg.  S.  C.  :  Annual  .Mee 
ing.    Chicago.    Nov.    14-16. 

NATION.\T>  MUNICIPAL  I.EAGll 
X  w  York  City  :  Annual  M.  ■  tii 
ihiraKO,    .Nov.     16-18. 


The  Kansas  Engineering  Society 
hold  its  next  meeting  at  Hutchin 
Kan.,    Dec.   22   and   23,    1921. 

The  Brooklyn  (N.  Y.)  Engine 
Club  will  celebrate  its  twenty-fifth 
nivcrsary  at  a  dinner  to  be  held  in 
Chamber  of  Commerce,  32  Court 
Brooklyn,  Oct.  8. 
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Personal  Notes 


3  H  A  RL  E  s  JI.  Lewis,  division 
^neer  of  the  Erie  R.R.  at  Susque- 
ina,  Pa.,  has  been  transferred  to 
•sey  City,  N.  J.,  and  will  have  juris- 
tion  over  the  New  York  division  and 
e  lines,  including  a  part  of  the  New 
rk,  Susquehanna  &  Western  division. 
•■.  0.  Rose,  formerly  structural 
ftsman  with  Stone  &  Webster,  Bos- 
,  has  accepted  a  similar  position 
h  the  Southern  California  Edison 
,  Los  Angeles. 

L.  M.   S  M  I  T  H,   designing   engineer 

I  the    bridge    department,    Canadian 

I  ;ional    Rys.,    has    been    transferred 

I -n  Winnipeg  to  Toronto. 

j ;.     I.     Rogers,     formerly     road- 

ter    of    the    Iowa    division,    Illinois 

tral  R.R.,  has  been  appointed  chief 

ineer  of  the  Peoria  &  Pekin  Union 

with  headquarters  at  Peoria,  111. 

R  W  I  N    E.    T  R  U  E  B  L  0  0  D,    for    15 

rs  connected  with  the  Missouri  Val- 
Bridge  &  Iron  Co.,  Leavenworth, 
,  has  been  appointed  county  engi- 
of  Douglas  County,  Kan. 

H.  S  C  H  I  M  M  E  L,  formerly  en- 
er  maintenance  of  way,  Mononga- 
Valley  Traction  Co.,  Fairmont, 
Va.,  is  now  chief  engineer  of  the 
ey  Construction  Co.,  Clarksburg, 
Va. 

UDLEY  &  Gleaser,  Man- 
ter,  N.  H.,  is  a  new  firm  of  con- 
ng  civil  engineers  recently  organ- 
by  Arthur  W.  Dudley,  who  has  spe- 
zed  in  water-works  construction 
ughout  New  Ensrland  for  about 
ears,  and  Frederick  Gleaser,  for- 
y  landscape  engineer  and  superin- 
ent  of  parks  for  the  City  of  Tren- 
N.  .J.,  and,  at  one  time,  section 
neer  for  the  Board  of  Water  Sup- 
of  the  City  of  New  York  on  the 
truction  of  the  Kensico  dam  and 
•voir.  The  firm  will  specialize  in 
r-supply  and  sewerage  design  and 
truction. 

S.  Tour,  chemical  engineer  of 
aitrate  division.  Ordnance  Depart- 
:,  U.  S.  Army,  has  been  made  dean 
he  department  of  chemical  engi- 
ng,  University  of  Cincinnati,  Ohio. 
10  F.  David  Friday,  of  the 
imics  department  of  the  Univer- 
of  Michigan,  has  been  elected 
dent  of  Michigan  Agricultural 
■  (re.   East   Lansing,   Mich. 

W"  I  T  T  V.  Moore,  engineer  and 

■  r,  lndianapo!is,  has  been  made 

V  of  the  newly  appointed  Engi- 

i^'gistration  Board  of  Indiana. 

Paul,  assistant  chief  engineer 

Miami  Conservancy  District,  as- 

n  Sept.  1,  the  position  of  chief 

!     Announcement  of  this  change 

le   some  time   ago.     Arthur  E. 

,   formerly  chief  engineer,  now 

-  consulting  engineer. 

liED  J.  POSTEL,  supervising  en- 

rtr,  Illinois   Department  of   Public 


Works  and  Building,  has  I'esigned  and 
returns  to  consulting  engineering  prac- 
tice as  head  of  F.  J.  Postel  &  Co.,  Chi- 
cago. Mr.  Postel  withdrew  from  active 
participation  in  the  affairs  of  the  com- 
pany during  his  four  years'  service  for 
the  state.  His  department  has  been 
consolidated  with  the  architectural  divi- 
sion. The  work  of  the  two  offices  is 
under  the  direction  of  the  supervising 
architect,  Edgar  Martin. 

David  C.  Finston,  formerly 
resident  engineer  with  the  American 
Pipe  &  Construction  Co.,  Philadelphia, 
has  opened  an  office  in  that  city  for  the 
practice  of  engineering  and  surveying. 
J.  Gardner  Bennett,  instruc- 
tor of  civil  and  municipal  engineering 
in  the  extension  division,  University  of 
Wisconsin,  has  been  appointed  city 
manager  of  Fort  Myers,  Fla.  Mr. 
Bennett  is  a  graduate  of  Cornell  Col- 
lege, Iowa,  and  of  the  University  of 
Wisconsin.  .  He  was  the  unanimous 
choice  of  the  commission  from  more 
than  100  applicants. 

R.  C.  E.  Weber,  assistant  engi- 
neer, Orland  project,  U.  S.  Reclamation 
Service,  has  been  made  project  man- 
ager. Mr.  Weber  has  been  with  the 
service  since  1907,  spending  all  but  the 
first  year  on  the  Orland  project. 

J.  W.  W  I  L  L  I  A  M  s,  who  has  been 
chief  engineer  of  the  Northwestern 
Pacific  R.R.  since  1907,  has  resigned  to 
become  chief  engineer  of  the  Western 
Pacific  R.R.  The  announcement  of  this 
change  was  made  at  a  dinner  tendered 
Mr.  Williams  by  the  officials  of  the 
Northwestern  Pacific  Railroad  Co.  and 
which  was  attended  by  all  the  executive 
officers  from  the  president  down.  Mr. 
Williams  began  railroad  engineering 
work  with  the  Santa  Fe  in  1903  and 
continued  with  that  company  until 
1907,  when  he  became  assistant  chief 
■engineer  of  the  Northwestern  Pacific. 
In  May,  1917,  he  was  commissioned  a 
major  and  assigned  to  the  18th  Engi- 
neers. He  was  advanced  to  the  rank  of 
lieutenant  colonel  and  served  with  the 
same  regiment  in  France  until  his  dis- 
charge in  July,  1919.  On  leaving  the 
army  he  was  made  chief  engineer  of 
the  Northwestern  Pacific  Railroad  in 
charge  of  construction,  maintenance 
and  operations. 

Charles  W.  Murray,  formerly 
city  engineer  of  Miami,  Fla.,  has  been 
appointed  acting  director  of  the  Depart- 
ment of  Public  Service,  Miami,  Fla. 

Barto-Phillips  Co.,  engi- 
neers and  builders.  New  York,  has  been 
organized  by  Edmund  L.  Barto  and 
Harry  J.  Phillips,  formerly  sales  engi- 
neer and  chief  engineer  respectively  of 
The  Austin  Co.,  New  York,  to  engage 
in  the  engineering  design,  construction 
and  exportation  of  all  clas.ses  of  indus- 
trial buildings,  including  power  house 
equipment  requirements. 

W.  E.  H  0  B  B  s,  surveyor  for  the 
Manitoba  Good  Roads  Board,  has  been 
appointed  controller  of  town  planning 
for  the  provincial  government  of  Mani- 
toba. 

Ben  Blow,  for  many  years  man- 


ager of  the  good  roads  bureau  of  the  Cali- 
fornia State  Automobile  Association,  has 
been  appointed  manager  of  the  Victory 
Highway  Association,  which  proposes  to 
erect  suitable  monuments  on  a  trans- 
continental route  that  will  be  dedicated 
to  American  heroes  of  the  world  war. 
Mr.  Blow  has  taken  an  active  part  in 
state  and  county  highway  bond  cam- 
paigns and  is  said  to  be  California's 
most  successful  manager  of  campaigns 
of  that  sort.  He  is  the  author  of  "Cali- 
fornia Highways,"  reviewed  in  Engi- 
neering Netvs-Record,  June  17,  1920, 
p.  1216. 

G.  H.  Hicks,  who  has  been  con- 
nected with  the  Northwestern  Pacific 
R.R.  since  1912  as  valuation  engineer 
and  later  as  principal  assistant  engi- 
neer, has  been  appointed  acting  chief 
engineer. 

A.  N.  B  U  R  C  H,  project  manager, 
Orland  project,  U.  S.  Reclamation  Serv- 
ice, has  resigned.  He  has  been  in  the 
service  since  1908.  After  one  year  on 
the  Umatilla  project  be  went  to  Or- 
land, first  in  charge  of  preliminary  sur- 
veys and  designs  of  the  distribution 
system  and  since  1910  as  project  man- 
ager. 


Obituary 


Angus  Sinclair,  civil  engi- 
neer and  railroad  contractor,  died  in 
Toronto,  Ont.,  Aug.  24.  He  was  born 
in  Chatham,  N.  B.,  in  1848.  For  a 
time  he  was  on  the  staff  of  the  Inter- 
colonial Ry.,  and  in  1875  wont  with 
the  Canadian  Pacific  Ry.  at  Port  Ar- 
thur, Ont.  Three  years  later  he  en- 
gaged in  railroad  contracting  and  built 
many  sections  of  the  Canadian  Pacific 
and  Canadian  Northern  systems.  He 
also  served  on  the  construction  of  the 
Mt.  Royal  tunnel  at  Montreal. 


Business  Notes 


The  Cochrane  Steam  Spe- 
cialty Co.  of  Massachusetts  has 
been  organized,  with  offices  in  Boston, 
Mass.,  to  represent  in  New  England  a 
number  of  well-known  manufacturers 
of  power-plant  equipment,  including  the 
H.S.B.W. -Cochrane  Corp.,  manufac- 
turers of  feed  water  heaters,  meters, 
etc.;  the  Steam  Motors  Co.,  Inc.,  manu- 
facturers of  steam  turbines  for  driving 
generators,  etc.;  and  the  D.  Connelly 
Boiler  Co.,  builders  of  water  tube 
steam  boilers. 

J.  D.  A  C  K  E  N  H  E  I  L,  formerly  with 
the  Portland  Cement  Association  as 
field  engineer  in  the  Pittsburgh  district, 
has  been  appointed  special  representa- 
tive for  the  Heltzol  Steel  Form  and 
Iron  Company,  of  Warren.  Ohio.  He 
has  had  special  experience  in  the  use  of 
steel  forms  for  road  work  and  has  had 
general  supervising  charge  of  a  num- 
ber of  important  highway  jobs. 
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Equipment  and 
Materials 


Automatic  Double-Cushioned 
Check  Valve 

An  automatic  double-cushioned  check 
valve,  particularly  adapted  for  use  in 
discharge  line  of  pumps  to  prevent  dis- 
astrous back  flow  when  the  pumps  are 
suddenly  shut  down,  is  being  put  upon 
the  market  by  the  Golden- Anderson 
Valve  Specialty  Company,  of  Pitts- 
burgh. It  is  furnished  in  either  angle 
or  globe  pattern  up  to  24  in.,  inclusive, 
and,  in  addition  to  the  hand  control  here 
shown,  may  be  furnished  with  electrical 
control. 

The  diagram  shows  the  value  in  open 
position.  Should  there  be  a  i-eversal 
of  flow  the  pressure  acting  on  the  pis- 
ton BB  forces  the  main  piston  B  to 
its  seat.  Meanwhile,  the  pressure  ac- 
cumulating in  the  annular  chamber  C 
is  forced  through  the  ports  L  and  M  to 
the  top  part  of  the  valve  chamber,  thus 


Cable-Pull  for  Road  Grading 

A  simple  mechanism  for  operating 
an  endless  cable,  pulling  scrapers  for 
handling  earth,  is  shown  by  the  accom- 
panying illustration.  From  the  ma- 
chine, the  endless  cable  runs  across  the 
fill  area  to  the  hill  where  the  cut  is  to 
be  made.  The  7-cu.ft.  slips  are  at- 
tached to  the  cable  with  a  grab.  They 
are  drawn  by  the  cable  to  the  loading 


effectively     cushioning     the     valve     in 
closing. 

When  the  valve  is  in  the  closed  po- 
sition, on  the  other  hand,  the  pressure 
acts  upward  on  the  bottom  of  the  main 
piston  B  and  the  flow  through  the  ports 
M  and  L  is  reversed.  The  small  con- 
trol valve  A  is  for  the  purpose  of  set- 
ting the  speed  of  the  valve  to  suit  the 
ref'uirements. 


A  New  Metal  Lath 

A  new  product  called  "Diamond  Rib" 
lath  has  been  developed  by  the  General 
Fireproofing  Co.,  Youngstown,  Ohio,  for 
use  in  suspended  ceilings  or  walls  and 
in  connection  with  steel  tile  and  steel 
lumber  floor  construction.  The  new 
product  is  similar  to  "Self-Sentering" 
and  contains  the  "Self-Sentering  dia- 
mond mesh,  stiffened  by  cold-drawn  U- 
shaped  ribs  4.8  in.  on  centers  and  ap- 
proximately 'i  in.  in  height.  The  mesh 
forms  a  base  and  key  for  plaster,  while 
the  ribs  give  the  strength  necessary  to 
stand  a  wider  spacing  of  supports  than 
is  common  with  ordinary  flat  lath. 

All  sheets  are  24  in.  wide  and  in 
standard  lengths  of  8  ft.,  and  can  be 
furnished  in  24,  26  and  28  gages. 


point,  detached  and  sent  back  filled  on 
ihe  return  cable. 

The  machine  is  the  invention  of  P.  M. 
Caldwell  and  W.  H.  Salyers,  of  Mal- 
vern, Iowa,  and  has  been  used  on  a 
number  of  earth-moving  jobs. 


Cuts  Grade  for  Road  Forms 

The  grade  for  road  forms  is  pre- 
pared at  the  rate  of  300  to  700  ft.  per 
nour  by  the  form-grading  machine  il- 
lustrated. Guided  by  a  cord  stretched 
between  grade  stakes,  the  machine  is 
almost  perfectly  accurate  when  driven 
by  a  careful  operator.  It  trims  a  strip 
8  in.  wide,  thus  giving  ample  room  for 
lining  up  forms  with  a  4-in.  base.  It 
will  cut  to  a  depth  of  5  in.,  but  ordi- 
narily, on  well-prepared  grade,  the  cut 
is  shallow,  the  grade  merely  beinp 
trimmed   precisely  to  profile. 

The  grader  has  a  4-ft.  10-in.  wheel- 
base,  4-ft.  gage,  and  weighs  about  1,250 
lb.  The  construction  is  particularlj 
accurate,  embodying  automobile  axle; 
and  hubs,  cut  gears,  standard  chair 
belts  and  automobile  parts  whereTCi 
possible.  Foot  treadles  steer  the  ma 
chine  and  the  handwhecl  lifts  and  low 
ers  the  cutter.  The  motor  is  a  Nev 
Way  5-lip.  gas  engine.     There  are  twi 


New  Floor  Clip  Appears 

A  construction  engineer  of  several 
years'  experience  has  recently  invented 
what  is  known  as  a  bulldog  floor  clip, 
shown  in  the  accompanying  view,  and 
which  is  about  to  be  put  on  the  market 
by  the  Bulldog  Floor  Clip  Co.,  Winter- 


set,  Iowa.  The  clip  is  designed  to  hold 
the  floor  strip  down  to  a  concrete  slab 
without  the  use  of  concrete  in  between 
the  floor  strips.  Not  only  is  the  fill 
ordinarily  used  eliminated,  but  an  air 
space  is  provided  that  minimizes  the 
chance  of  dampness  or  dry  rot. 


Company  Donates  Machine 
for  Cleaning  Up  Pueblo 

Immediately  upon  hearing  of  the 
disaster  at  Pueblo,  the  Pawling  & 
Harnischfeger  Co.,  of  Milwaukee,  de- 
cided to  send  one  of  their  full  corduroy 
traction  excavator  cranes  to  assist  in 
the  relief  work.  The  excavator  was  sent 
on  a  special  car  and  with  the  assistance 
of  the  railroad  companies  and  the 
Pueblo  city  oflicials  was  put  through  in 
quick  time.  The  machine  is  equipped 
with  a  clam-shell  bucket  and  is  moving 
a  tangled  mass  of  debris  consisting  of 
mud,  wagons,  trees,  telegraph  poles, 
telegraph  wires,  lumber — in  fact  all 
of  the  varied  wreckage  that  follows  in 
the  wake  of  a  flood.  Two  steam  shovels 
are  also  included  in  the  removal  equip- 
ment and  altogether  about  250  men 
have  been  engaged  on  the  clean-up 
work. 


speeds  eutliiiL;.  travuliiiL;  and  in  rcversi 
A  traveling  speed  of  4,000  ft.  per  hon 
is  possible. 

Sev-eral  form  graders  are  in  open 
tion  on  concrete  road  work  in  lUino 
and  are  stated  to  be  a  success.  The 
are  manufactured  by  E<lvvard  G.  Car 
224  W.  Huron  St.,  Chicago,  111. 


Trailer  for  Warehouse  and 
Terminal  Service 

A  trailer,  known  as  the  "Brute,"  d 
signed  for  heavy  duty  service  with  tn 
tors  in  warehouses,  terminals  and  tran 
fer  stations,  has  been  put  on  the  ma 
ket  by  the  Sharon  Pressed  Steel  Co., 
Sharon,  Pa.  It  is  made  in  lengths  ' 
to  72  in.,  and  in  width  up  to  50  in. 

The  front  wheels  are  castered,  a 
all  wheels  have  roller  bearings.  T 
frame  supports  are  flush  on  the  b( 
torn,   thus    affording   an   even 


i 


when   the  trailer  is   used  in  connecti| 
with   a   lift  truck. 

The  trailer  was  recently  given  ■j" 
I'oad  test  carrying  a  load  of  8,000  IC^ 
and   revealed  no  weakness. 
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Business  Side  of  Construction 

Facts  mid  Events  that  Affect  Cost  and  Volume 


«i  Francisco  Building  Situation 
Clears  Up 

y  a  vote  of  two  to  one,  unions 
mated  with  the  Building  Trades 
:  ncil  in  San  Francisco  on  Aug.  27 
•(  d  officially  to  end  the  strike  with- 
,1  formal  terms.  At  the  same  time 
hvote  was  five  to  one  against  adop- 
ii  of  the  American  plan,  which  is  in 
fi  t  on  many  San  Francisco  jobs  and 
r  h  involves  the  employment  of  both 
ir  n  and  non-union  men  in  the  same 
h. 

lother    recent    development    in    the 
u  ling    trades    controversy    was    the 
D  t    action    dismissing    the    charges 
g  nst  George  and  Gompertz,  officials 
f  he    Builders'    Exchange,    who    had 
'    a.cused  of  conspiring  to  withhold 
!i;u'    materials    during    the    strike. 
>■.  ,«lence   showed,  the  cou"  t  ruled, 
combination  of  material   men 
iing  employers  was  not  formed 
lint  of  trade  but  solely  to  ac- 
certain  results  in  a  labor  dis- 
ibor    disputes,   it   was    pointed 
not   within  the   contemplation 
artwright  act    (the  California 
1  iiat   corresponds  to   the    Sher- 
:ii  t   for  interstate  cases). 
tlii-   decision  the  court  quoted  the 
1     attorney's     opinion     that    any 
1   may  refuse  to  sell  his  mer- 
to  anyone  whatsoever.     "If  he 
!  e  to  do  so  individually,"  the 
rontinued,   "he   may  refuse  to 
combination    with    others    if 
IS  in  contemplaton  or  further- 
trade  dispute." 

meantime  the  Industrial  Asso- 
f  San  Francisco  has  laid  out 
f  action  for  seeing  to  it  that 
^  are  not  interfered  with  by 
tui-bances  without  proper  con- 
I  of  the  three  interests  con- 
he  public,  the  employee  and 
'ver. 

IS  references  to  the  San  Fran- 
Ming  strike   and   the  adoption 
American     plan     appeared     in 
.  .;(,7     News-Record,     July     21, 
1'    ]2k,  and  Aug.  11,  1921,  p.  259. 

deral  Recognition  Given  to 
Portland  Exposition 

""'T  the  bills  signed  by  the  Presi- 
before  the   Congressional   re- 
month  was  the  one  authoriz- 
I 'resident  to  invite  foreign  na- 
participate    in    the    exposition 
I  in  Portland,  Ore.,  in  192.5  to 
the  centennial   of   the   inven- 
lie  electromagnet,  the  comple- 
if  transcontinental  and  Pacific 
and  to  exemplify  the  develop- 
hydro-electric  energy. 
r  to  handle  the  affairs  of  the 
■I    in    a    business-like    way,    a 
"n  has  been  organized  with   a 
lock   of   $5,000,000,    whose   di- 
is    composed    of    thirty-three 
'.'orthwest  business   men. 


Car  Loading 

An  increase  of  7,471  in  the  number 
of  cars  loaded  with  revenue  freight 
during  the  week  which  ended  on  Aug. 
30,  compared  with  the  previous  week, 
was  shown  by  reports  just  received  by 
the  car  service  division  of  the  Amer- 
ican Railway  Association.  The  total 
for  the  week  was  816,436  cars.  In  the 
following  table  is  given  a  comparison 
with  the  car  loading  for  the  week  ended 
Aug.  30,  1921,  as  compared  with  the 
corresponding  week  of  1920: 

Classification  1921  1920 

1.  Total 816,436       968,103 

2.  MerchandLse  and  miscelianeou:; 

freight     491.922  53,4,922 

3.  Livei-tock     29.110  27.110 

4.  Coal     154,140  204,140 

5.  Grain  .ind  grain  products..  59,875  41,638 


Retail  Food  Prices  Increase 

The  U.  S.  Department  of  Labor, 
through  the  Bureau  of  Labor  Statis- 
tics, has  completed  the  compilations 
showing  changes  in  the  retail  cost  of 
food  in  August,  in  fourteen  cities  of 
the  United  States.  During  the  month 
from  .July  15  to  Aug.  15,  there  was  an 
increase  in  all  of  these  cities.  In  Phila- 
delphia there  was  an  increase  of  6  per 
cent;  in  Bridgeport,  Chicago,  New 
Haven,  Providence,  and  Washington,  5 
per  cent;  in  Kansas  City,  4  per  cent; 
in  St.  Louis,  Springfield,  111.,  and  Birm- 
ingham, 3  per  cent;  in  Peoria,  2  per 
cent;  in  Salt  Lake  City,  Denver,  Little 
Rock,   1   per  cent. 

As  compared  with  the  average  cost 
in  the  year  1913,  the  retail  cost  of  food 
on  Aug.  15,  1921,  showed  an  increase 
of  66  per  cent  in  Washington,  64  per 
cent  in  Providence;  61  per  cent  in 
Chicago;  55  per  cent  in  Kansas  City 
and  Birmingham;  54  per  cent  in  St. 
Louis;  53  per  cent  in  New  Haven  and 
Philadelphia;  44  per  cent  in  Little 
Rock;  42  per  cent  in  Denver;  and  35 
per  cent  in  Salt  Lake  City. 


Material  Dealers  in  BuiTalo 
Indicted 

Indictments  were  returned  last  week 
by  the  extraordinary  grand  jury  of 
the  supreme  court  against  eleven  firms 
and  ten  individuals  dealing  in  mason- 
building  supplies  in  and  near  Buffalo, 
New  York.  The  defendants  are 
charged  with  violating  the  state  anti- 
trust laws  in  that  it  is  alleged  they 
entei'ed  into  an  agreement  whereby  the 
prices  of  about  90  per  cent  of  the  lime, 
plaster,  cement,  hydrated  lime  and 
other  materials  used  in  that  territory, 
were  controlled.  The  report  of  the 
grand  jury  is  the  fourth  one  made  in 
connection  with  an  investigation  of  the 
building  industry  in   Erie  county. 

Attorneys  representing  the  defend- 
ants entered  pleas  of  not  guilty.  Bail, 
in  the  case  of  the  ten  individuals,  was 
set   at   $2,000. 


Outside  Builders  Received 
in  Chicago 

Recent  press  reports  are  to  the 
eft'ect  that  the  building  industry  in 
Chicago  and  Cook  county,  practically 
closed  to  outside  contractors,  has  been 
thrown  open  as  a  result  of  a  recent 
suggestion  of  Judge  K.  M.  Landis,  who 
has  acted  as  arbitrator  in  the  disputes 
arising  in  that  city  in  the  building 
industry.  In  agreeing  to  meet  any  and 
all  competition  openly  the  only  stipula- 
tion made  is  that  outside  contractors 
become  members  of  either  the  city  or 
the  county  organization  of  employing' 
builders. 

Seattle  Raises  Its  Quota  of  Funds 
for  Columbia  River  Bridge 

By  raising  $40,000  through  subscrip- 
tions by  business  men  Seattle  has  con- 
tributed its  quota  of  the  $400,000 
needed  to  construct  the  proposed  Ken- 
newick-Pasco  toll  bridge  across  t'.ie 
Columbia  River.  Plans  for  the  struc- 
ture are  now  in  preparation  in  the  of- 
fice of  the  Union  Bridge  Co.,  of  Seattle, 
and  it  is  believed  that  construction  will 
start  this  month.  The  new  bridge  will 
obviate  the  present  necessity  of  tour- 
ists taking  a  ferry,  which  has  kept 
thousands  of  tourists  off  the  Yellow- 
stone trail.  It  will  consist  of  1,410  ft. 
of  steel  structure  and  about  l.SOOt  ft. 
of  timber  structure,  and  is  to  carry 
a  20-ft.  roadway.  It  was  originally  in- 
tended to  pave  the  bridge  with  con- 
crete, but  this  idea  has  been  tempo- 
rarily  abandoned. 

Quantities  included  in  the  proposed 
structure  are  1,000  tons  of  steel,  7,000 
cu.yd.  of  concrete,  and  1,000,000  f*-.  of 
lumber.  Boring  at  the  pier  sites  have 
been  completed. 

Car  Priority  Order  Protested 

In  a  letter  recently  sent  out  to  asso- 
ciations interested  in  construction  and 
to  the  Interstate  Commerce  Commis- 
sion, R.  C.  Marshall,  Jr.,  general  man- 
ager of  the  Associated  General  Con- 
tractors of  America,  raises  a  protest 
against  the  possible  reinstitution  of 
car-priority  orders.  In  his  letter  he 
refers  to  the  opinion  recently  expressed 
by  the  Geological  Survey  and  the 
American  Railroad  Association  that  a 
shortage  of  open-top  cars  is  liable  to 
result  from  any  sudden  revival  in 
industry. 

"Last  year's  disaster,"  runs  Mr. 
Marshall's  letter,  "did  happen  and  will 
doubtless  happen  again  should  priority 
be  reinstituted.  Therefore,  in  order 
to  provide  against  this  contingency,  it 
is  essential  that  no  priority  shall  be 
established  without  due  regai'd  for  the 
rights  of  each  industry  involved." 

It  is  the  assertion  of  Mr.  Marshall 
that  millions  of  dollars  were  lost  to  the 
construction  industry  last  year  through 
inability    to    move    materials     thouph 
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these  conati'uction  firms  were  bound  to 
both  private  and  governmental  agen- 
cies by  rigid  contracts  which  penalized 
them  for  delayed  completion. 

The  possible  loss  to  construction  com- 
panies of  money  is  not  the  only  con- 
sideration, Mr.  Marshall  finds.  He  as- 
serts that  if  any  priorities  were  estab- 
lished the  construction  industry  should 
be  one  of  the  first  to  be  considei-ed  in- 
asmuch as  the  country  is  so  short  of 
housing  facilities,  and  inasmuch  as  the 
need  for  construction  work  of  all  kinds 
is  so  general. 


Illinois  Has  Awarded  283  Miles 
of  Hard-Surface  Paving 

Up  to  and  including  Aug.  20  the 
Illinois  Division  of  Highways,  Depart- 
ment of  Public  Works  and  Buildings, 
had  let  during  1921  contracts  for  the 
construction  of  282.69  miles  of  hard- 
surface  I'oads.  In  addition  to  this 
amount  it  is  expected  that  contracts 
will  soon  be  let  for  the  construction  of 
87   miles. 

Besides  the  paving  work,  the  Illinois 
Division  of  Highways  has  let  contracts 


this  year  for  265.24  miles  of  he:i 
grading,  the  cost  of  which  is  $1,2- 
229.  Contracts  for  65  bridges  h; 
also  been  let,  the  total  cost  of  wh 
amounts  about  $850,000. 

Though  no  definite  program 
accomplishment  for  the  1921  constr 
tion  season  had  been  decided  upon 
the  state  highway  engineer,  a  tentat 
outline  of  a  possible  500  miles  was  k 
in  mind  early  in  the  year.  About 
per  cent  of  that  amount  will  have  b< 
finished  by  the  end  of  the  curr 
calendar  year. 


Weekly  Construction  Market 


change-S 


THIS  limited  price  list  is  published  weekly  for   the  „        ,  •  t    ■  ■ 

purpose  of  giving  current  prices  on  the   principal     only  the  chief  cities 
construction  materials,  and  of  noting  important  price 


the  less  important  materials.     Moreover, 

..J ef  cities  are  quoted. 

The   first  issue  of  each    month   carries   complete 

Minne- 

Steel  Products:                             New  York  Atlanta  Dallas  Chicago    apolis 

Structural  shapes,  100  lb ?2.88  5!3   50  554  00  S2.88     S3    16 

Structural  rivets,  100  lb -3.70             S.25  5   SO  -3.6S-4   15 

Reinforcing  bars,  5  in.  and  larger,  100  ,   ,„       ,   .„ 

lb .... 2.7S             3  20  3.50  2.78       3.18 

Steel  pipe,  black,   3i   to  6  in.   lap,  .         ,,  „  , 

discount   ^1%        52.6-^-5%  45%  +48|%      53.9-S 

Cast-iron    pipe,  6  in.  and  over,  ton -43.  30           43.33  53.30  -45.60-50.80 

Concreting  Material: 

Cement  without  bags,  bbl....     2.60@2. 70(da.)  2.75  2.80              2.17 

Cravel,  J  in.,  cu.yd 2.25  2.25  3.00               180 

Sand.cu.yd 1.25  135  2. SO               1.80 

Crushed  stone,  J  in.,  cu.yd -1. 80  to  1.90  2.25  2. SO               2.00 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

Mft                                    45.00  38.00  35  00         -46  00 

Lime,  finishing,  hydrated,  ton....        16.99  19.00  25.00             20.00 

Lime  common,  lump,  per  bbl 3.69  1 .  SO  2.75                165 

Common  brick,  delivered,  1,000. -1-18. 40@19. 40  10.00  12.72              1 1  00 
Hcllow     building     tile,     4x12x12, 

block Not  used  .14  .124               .0926     .092 

Hcllow    partition    tile     4x12x12, 

block.     -)-. 11370  .14  .121 

Linseed  oil.  raw,  5  bbl.  lots,  gal —.78  .86  .98 

Common  Labor : 

Common  labor,  union,  hour 75(gj.80      .35  .  _.  .         1.00 

Common  labor,  non-union,  hour .20  .35®  45         .40 

lOxpIanutloii  of  Prices — Prices  are  to  con- 
tractors in  carload  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  siKns.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given: 
45-5%  means  'a  discount  of  4.5  and  5  per 
cent.  45rai50  means  a  range  of  4  5  to  50  per 
cent.  Charge  of  15c.  per  100  lb.  for  cutting 
reinforced  steel  into  2-ft  lengths  or  over. 
New  York  quitations  are  delivered  except 
tiles  which  are  "on  trucks."  Common  lump 
lime  per  280-lb.  net ;  both  lump  und  hy- 
drated quoted  t.o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  arc  quoted  along- 
side dock.     Chicaeo  quotes  hydrated  lime  in 


quotations  for  all  construction  materials  and  for 

important  cities.    The  last  complete  list  will  be  f( 

in  the  issue  of  September  I.  the  next,  on  October 

San 

Denver      Francisco  Seattle    Mont; 

-?4.00  ?3.70  S4  00  -?4.0 

4.25  S.SO  5  25     -6  5 


2  41 
2.00 
1.00 
2.25 


34.00 

29.00 

1.50 

17  00 


.07410  .092 
+  .87         .90 


—3.574 

%     36% 
57.50 

3.10 
2.. 50 
1.10 

3.50 


49.00 

30.00 

2.95 

14.00 

.09 

.10 
.98 


2.35 

46.25% 
60.00 


3.09 
2.25 
1.50 
2.25 


30.00 

25.40 

2.2S 

18.00 


3. 75     -3.7 


-48J%     V, 
-60.00  -70.r 


3.10 
1.50 
1.50 
3. SO 


21  50     120.( 

24.00  -21.( 

2. 75     IS.C 

14.00  -16.C 


12* 

.95 


.50®. 63*     .81i 
.37J@.SO    .50@.SS 


.11 


.12 

.79 


-H.f 


fir 


50-Ib.  bags.  Minneapolis  quotes 
instead  of  pine.  Brick  and  hollow  tile  de- 
livered. Cement  on  cars;  $2.60  delivered. 
(Iravel,  sand  and  crushed  stone  quote  at  pit. 
We  quote  on  brown  lime;  white  is  $1.80 
for  Kelly  Island  and  $1.65  for  Shelioyg-.m 
Common  labor  not  organized.  Denver 
quotes  cement  "on  tracks '  ;  gravel  and 
.-and  at  pit,  stone  on  cars,  lime,  brick. 
hollow  tile  and  lumber  on  job.  Tile  price 
is  at  warehouse.  Liinseed  oil.  delivered. 
.\tinnta  i|UOtes  sand,  stone  and  gravel  per 
Ion  instead  of  cu  yd.  Ditllus  quotes  lime 
per  I80-lb.  bbl.  Steel,  cast-iron  pipe  and 
crushed  stone  f.o.b.  cars,  otiier  materials 
delivered.      Su.n    FrunciBCo   (luotes   on    Heath 

Changes  Since  Last  Week 

Structural    steel    shapes    have    been  neapolis,  are  quoted  at  $2.51,  all  rail; 

quoted  in  Pittsburgh  as  low  as  $1.70@  $2.45  per  100  lb.  lake  and  rail.     Steel 

$1.75,  with   soft  steel  bars   at  $1.60@  pipe  has  advanced  in  Chicago  and  de- 

$1.70  per  100  lb.     New  York  quotes  mill  clined    in    Seattle.      Decreases    ranging 

shipments  of  structural  shapes  at  $2.13  from  $2  to  $5  per  ton  in  cast-iron  pipe 

@$2.23;     bars     at     $2.08.       Structural  prices  are  reported  in  New  York,  Min- 

rivets   are   quoted   at   $3.70   as   against  neapolis    and    Seattle.      Chicago    price 

$4.40,  at  New  York  warehouses.  has  been  reduced  from  $46.10  to  $45.60 

Denver    reports    mill    price    of    steel  per  ton. 

shapes  at  $3.24.i  including  freight  and  Market   for    concreting   material    re- 


war  tax;  stock  and  warehouse  price  $4 
as  against  $4.10.  Reinforcing  bars  are 
quoted  at  $3.57J  as  compared  with 
$3.97i  previously.     Sharp  decreases  in 


mains  firm  throughout  the  country. 
New  York  reports  a  reduction  of  10c. 
on  crushed  stone,  making  the  present 
price    $1.80@$1.90    as    compared    with 


structural    rivets    are    shown    in    New  $1.90@$2    per    cu.yd.    formerly.      This 
York,   Chicago   and    Minneapolis.      Mill  reduction    has    been    made    possible    by 
shipment    price,     in     Seattle,    of    steel  economies   having  been   effected   in   de- 
shapes    is   $75.20    and    the    stock   price  livery  methods. 
$110.20  per  ton.    Mill  shipments,  Min-  Chicago  reports  the  only  reduction  m 


tile.  5J  X  8  X  llj.     Prices  are  all  f.o.b.  ^ 
houses  except  C.  I.  pipe,  which  is  mill  j 
plus   freight   to    railway   depot   at 
minal.     Lumber    prices    are    deliver 
ship    tackle     in     San     Francisco    ex 
.Seattle    quotes    on    Douglas    fir    insM 
pine  :  and  on  lime  in  paper  bags.     " 
tiuotes    sand    stone,    gravel    and    lumpj 
per    ton.      Cement,     lime    and    tile 
livered  ;  sand,  gravel  and  stone,  on 
brick   f.o.b.   plant ;   steel  and   pipe  at 
house.      Cement  price  is  in  Canadian  \ 
exchange    with    the    United    States   bell, 
per   cent    at    present.     Bag    change   il  ■ 
per  bbl.     Discount  of  10c.  per  bbl.  forj 
ment  within  20  days  from  date  of  shir 


lumber  prices;  quoting  pine,  base  i| 
at  $46  as  against  $49  per  M  ft.  b.ml 

An  advance  of  $1  in  the  price 
common  brick  is  shown  in  the  I » 
York  market;  the  present  quota  o 
being  $18.40@$19.40  per  1,000,  >• 
livered.  The  demand  for  common  b  k 
still  continues  in  the  New  York  disi  * 
with  the  price  but  little  in  advanc  '« 
the  cost  of  production. 

Hollow  partition  tile  has  advai  a 
slightly  in  New  York  and  droppei  n 
Dallas,  during  the  last  two  weeks. 

Linseed  oil  has  advanced  7c.  in  '  '• 
cage  and  2c.  per  gal.,  in  5  bW.  lotf  " 
Montreal. 

Common  labor,  non-union,  is  n^  '• 
able  in  Montreal  at  20o.,  as  against  " 
regular  schedule  of  30c.  per  hour. 


A  Consolidation  of  Engineering  News  and  Engineeiing  Record  MeOraw-Hill   Company.   Inc. — James  H.    MoCkaw.   President 
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The  Coming  Victory 

ON  OCT.  5  the  ballot  on  the  constitution  of  the 
American  Society  of  Civil  Engineers  will  be  can- 
vassed. We  thought  that  the  debate  on  the  subject  was 
long  since  over,  but  the  fight  is  still  on.  Witness  the 
letters  elsewhere  in  this  issue.  Two  prominent  revision- 
ists oppose  the  proposed  revision.  What  will  be  the 
next  engagement  in  this  long-drawn-out  war?  Accord- 
ing to  Mr.  Humphrey  the  triumph  of  the  revision  will 
be  a  defeat  for  the  society,  and  defeat  of  the  revision  a 
triumph  for  the  old  constitution,  which  he  and  his 
as.sociates  tried  so  hard  to  change.  We  are  in  the  posi- 
tion of  little  Peterkin,  and  when  the  next  skirmish  is 
over  on  Oct.  5,  we  shall  confusedly  ask,  "But  what  good 
has  come  of  it  at  last?"  We  fear  that  some  thousands 
of  members  of  the  society  will  answer,  with  Southey, 
"Why  that  I  cannot  tell, 
"But  'twas  a  famous  victory." 

Taliing  Ourselves  Too  Seriously 

ALL  THIS  bickering  in  the  American  Society  of 
t  Civil  Engineers  prompts  the  inquiry  whether  ever 
io  many  of  us  have  not  been  entirely  too  serious  about 
•his  whole  business.  We  will  admit  that  we  ourselves 
lave  been.  There  was  needed  a  goodly  group  to  sit 
in  the  fence  and  plainly  tell  each  side  its  shortcomings 
:nd  laugh  at  the  foolish  points  in  its  campaigning. 
?he  fence  sometimes  is  not  a  bad  place  to  be.  For 
■ne  thing  the  man  sitting  there  would  plainly  see  in 
his  prolonged  fight  that  the  society  is  a  thing  bigger 
nd  higher  than  either  of  the  groups  temporarily  in 
"i!trol  or  fighting  for  it.  And  seeing  that,  he  could 
iT'iid  to  smile.  Setbacks  there  may  be,  but  the  virile 
trength  of  the  society  will  eventually  assert  itself. 
Iven  in  the  »"  st  conservative  days  of  a  conservative 
ast  the  so.  -ety  continued  to  grow  and  its  prestige  to 
acrease. 

U  60  per  Cent  Capacity 

^REQUENT  occasion  has  been  taken  in  these  col- 
.  umns  to  point  out  the  present  status,  as  regards 
ctivity,  of  the  construction  industry.  We  fully  realize 
lat  it  does  not  help  the  feelings  of  the  man  who  has 

0  work  to  know  that  the  construction  industry  oper- 
ted  at  60  per  cent  of  last  year's  capacity  in  the  first 
alf  of  this  year,  and  is  above  that  figure  now.  Never- 
leless,  it  is  a  salutary  thing,  whether  for  better  or  for 
'orse,  to  know  where  one's  industry  stands  with  ref- 
•■ence  to  the  other  industrial  activities  of  the  country. 

1  the  case  of  the  construction  industry,  we  would  say 
lat  the  situation  a  present  is  "for  better."  The  -steel 
idustry,  for  example,  operated  at  29  per  cent  capacity 
1  August,  the  machine-tool  indu.stry  at  about  9  per 
!nt,   while    the    automobile    industry    was    somewhere 

I -'tween  60  and  70  per  cent.  The  figures  of  the  con- 
ruction  industry  cerUiinly  compare  well  with  these, 
id  particularly  with  the  steel  and  machine-tool  trades. 


On  the  other  hand,  there  are  industries  that  are  doing 
much  better.  The  cotton  industry,  for  example,  is 
operating  at  practically  100  per  cent  capacity,  and  the 
woolen  industry  at  about  80  per  cent.  Given  branches 
of  the  construction  industry,  too,  are  in  better  shape 
than  the  industry  as  a  whole.  The  cement  plants,  as 
v/e  know,  are  operating  at  practically  last  year's  capac- 
ity. On  the  whole,  the  construction  industry  has 
reason  for  congratulation.  As  we  have  previously  said, 
the  margin  between  good  times  and  bad — for  the  indi- 
vidual at  least — is  a  very  narrow  one  indeed.  All  of 
us  have  not  been  working,  but,  taken  as  a  class  we  have 
been  distinctly  better  off  than  our  fellows  engaged  in 
other  lines  of  endeavor. 

Last  Week's  Wage  Reduction 

BY  FAR  the  biggest  piece  of  news  last  week  on 
cost  matters  was  contained  in  the  Navy  Depart- 
ment's wage  reduction  and  the  decision  of  Judge 
Landis,  as  umpire,  on  the  Chicago  building-trades 
wages.  The  Navy  reductions,  made  after  lengthy  in- 
vestigation, ranged  between  13  and  14  per  cent,  while 
those  in  the  Chicago  case  ranged  from  10  to  33  per 
cent.  More  important,  though,  in  the  latter  case  is 
the  abrogation  of  restrictive  working  agreements, 
which  abrogation  alone  will  reduce  costs  as  much  as 
would  a  20  per  cent  wage  reduction  had  other  factors 
been  held  the  same.  Judge  I^andis'  decision  is  of  the 
same  quality  as  the  acts  which  have  won  him  such  a 
large  following  in  the  Middle  West.  The  decision  may 
be  styled  as  that  of  "more  than  a  judge."  Instead  of 
splitting  hairs,  in  approved  legal  fashion,  he  goes  to 
the  core  of  the  situation.  With  one  stroke  he  breaks 
down  the  restrictions  by  which  the  employers  of  Chi- 
cago have  kept  out  outsiders,  and  with  another  breaks 
down  working  agreements  which  he  does  not  hesitate  to 
characterize  as  having  been  created  to  give  the  parties 
a  monopoly  and  to  produce  waste  for  the  mere  sake 
of  waste.  He  calls  a  spade  a  spade,  not  in  any  bitter- 
ness but  by  baldly  stating  facts.  At  this  writing  some 
of  the  trades  are  appealing  for  a. rehearing.  It  is  to 
be  hoped,  however,  that  the  force  of  public  opinion 
will  induce  them  to  stand  by  their  agreement  to  accept 
the  umpire's  award.  The  whole  country  will  benefit  by 
Judge  Landis'  work,  however,  even  though  the  Chicago 
unions  show  themselves  poor  sports  and  refuse  to  ac- 
cept the  award. 

Overlaps  and  Confusion 

OVERLAPS  in  state  departments  are  created  as  fast 
as  or  faster  than  they  are  removed.  In  our  issue 
of  Aug.  4  we  outlined  the  transfer  of  certain  engineer- 
ing functions  in  New  York  state  departments  and  ques- 
tioned the  wisdom  of  dividing  responsibilit.v  for  state 
control  of  the  sanitary-engineering  plans  of  cities  into 
engineering  and  sanitation,  so  the  duty  of  passing  on 
certain  municipal  plana  is  vested  in  the  slate  engineer's 
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oflfice  while  the  supervision  of  the  operation  of  water- 
supply  and  sewage-works  is  left  with  the  health  depart- 
ment. Scarcely  has  such  legislation  to  amend  the  state 
health  and  conservation  laws  gone  into  effect  when 
the  Conseiwation  Commission  announces  the  organiza- 
tion of  a  Bureau  for  the  Prevention  of  Stream  Pollu- 
tion. True,  this  is  designed  to  protect  fish  and  shellfish, 
but  why  should  not  everything  pertaining  to  water 
pollution  be  vested  in  a  single  bureau  of  a  single 
department  instead  of  being  scattered  among  three 
bureaus  of  three  departments?  With  the  new  bureau 
in  operation,  sewage  disposal  in  New  York  State  will 
be  under  the  control  of  the  state  engineer  as  regards 
plans  for  new  work,  under  the  health  department  as  to 
the  effect  of  operation  on  human  life  and  under  the 
conservation  department  as  to  fish  life.  Such  scatter- 
ing of  responsibility  makes  for  neither  economy  or  effi- 
ciency. 

Automatic  Control 

HYDRO-ELECTRIC  plants  are  now  being  provided 
with  many  automatic  features  that  tend  to  increase 
safety,  economy  or  smooth  operation  and  which  were 
entirely  unthought  of  a  decade  ago.  The  Kern  River 
No.  3  plant  built  in  California  recently,  in  addition  to 
being  of  interest  as  the  highest-head  turbine  plant  yet 
put  in  service,  probably  comes  nearer  being  automatic, 
"fool-proof"  and  safe  in  emergencies  than  any  other 
plant  of  its  kind  ever  built  in  this  country.  In  fact, 
automatic  devices  in  this  plant  involve  so  much  purely 
mechanical  and  electrical  detail  that  the  greater  por- 
tion of  its  equipment  is  more  properly  in  the  fields  of 
mechanical  and  electrical  designers  than  of  the  -civil 
engineer.  What  these  devices  are  designed  to  do,  rather 
than  how  they  do  it,  is  made  the  substance  of  a  discus- 
sion of  the  automatic  features  of  the  Kern  River 
No.  3  plant  on  another  page.  The  notable  success 
of  automatic  substations  on  electrical  distribution 
systems  has  probably  had  a  good  deal  to  do  with  the 
tendency  toward  more  and  more  dependence  on  auto- 
matic features  in  electrical  generating  plants.  Of 
course,  there  is  the  disadvantage  of  having  in  such 
plants,  and  subject  to  derangement,  all  the  additional 
equipment  which  these  operations  require,  but  on  the 
whole  with  careful  machine  work,  rugged  construction 
and  accurate  adjustment  in  installation,  this  tendency 
to  reduce  the  manual  operation  required  of  the  generat- 
ing-station  operator  is  increasing  safety  and  making  for 
better  and  more  dependable  electrical  service. 

The  Day  of  Visions 

THIS  is  a  workaday  world  and  our  task  in  working 
hours — unless  engaged  in  research — keeps  us  down 
to  the  practical,  immediate  money-making  affairs  of 
life.  When  evening  comes,  though,  there  should  be 
time  for  the  mind  to  expand,  to  wander  into  fields  of 
speculation,  and  to  rise  to  new  heights  in  things  mate- 
rial as  well  as  spiritual. 

in  the  material  way  we  may  feel  that  the  best  is 
behind  us  and  that  the  rate  of  acceleration  in  exploring 
the  unknown  will  slacken.  Have  we  not  in  one  genera- 
tion taken  electricity  as  an  infant  and  brought  it  to 
manhood  with  perfection  in  light,  propulsion,  and  both 
wire  and  wireless  communication?  Have  we  not  de- 
veloped the  self-propelled  vehicle  from  nothing  and  to 
a  convenience  and  tool  of  the  masses?  Moreover,  in  a 
few  swift  years,  have  come  air  flight,  tremendous  sub- 


marine progress,  the  discovery  of  new  light  rays  and 
of  the  marvels  of  radio-activity,  and  the  enunciation  of 
the  phenomena  of  relativity.  It  would  seem  that  the 
pace  must  slacken. 

Yet,  is  it  not  sounder  to  hold  that  the  new  plane  to 
which  we  have  been  raised  is  but  assurance  of  more 
successful  and  more  rapid  attack  on  the  unknown?  This 
thought  comes  home  in  reading  the  inspiring  address  of 
Arthur  D.  Little,  of  Boston,  before  the  American 
Chemical  Society  last  week.  He  sketches  rapidly  new 
fields  that  are  beckoning  and  pictures  mighty  empires 
to  be  conquered.  Not  all  he  says  is  new,  but  its  juxta- 
position gives  to  the  whole  a  great  attraction.  When 
will  come  the  day  when  solar  energy  will  take  the  place 
of  our  dwindling  fuel  supplies?  "The  world,"  he  said, 
"awaits  the  genius  who  will  convert  radiant  energy 
into  electric  current."  The-  Sahara  Desert  receives 
solar  energy  equivalent  daily  to  that  of  6,000,000,000 
tons  of  coal.  Further,  he  intimates  that  the  energy  of 
the  earth's  rotation  may  some  day  be  utilized.  Sperry 
has  used  it  with  his  gyroscopic  compasses  and  stabil- 
izers, and,  if  this  be  thought  an  insignificant  use,  Mr. 
Little  reminds  us  of  the  day  when  the  only  known  man- 
controlled  electric  phenomena  was  the  picking  up  of  a 
feather  by  a  rubbed  bit  of  amber.  He  mentions  the 
tides  as  possible  sources  of  power,  and  then  enlarges 
upon  the  inconceivably  great  stores  of  atomic  energj'. 
These,  he  says,  we  now  "recognize  as  of  an  altogether 
higher  order  of  intensity  and  magnitude  than  the  en- 
ergy derived  from  burning  coal  or  liberated  from  the 
most  powerful  explosives."  That  energy  may  some  day 
be  loosed  and  more  than  make  up  for  our  consumed 
fuel  supply. 

Verily,  the  day  of  our  mastery  of  the  unknown  should 
not  be  past,  nor  should  the  pace  slacken. 


Ills  of  Excessive  Mechanization 

WHILE  thinking  of  the  visions  that  Mr.  Little  has 
painted,  it  is  apropos  to  look  at  another  phase  of 
our  attack  on  material  problems,  emphasized  at  the 
recent  Cincinnati  meeting  of  the  American  Bar  Asso- 
ciation by  James  M.  Beck,  the  eminent  New  York 
attorney,  now  solicitor  general  of  the  United  States.  To 
the  "excessive  mechanization  of  human  society"  he  lays 
the  "economic  catastrophe  of  1921"  (the  industrial  dis- 
ruption due  to  stoppages  of  work  and  the  lessening  of 
eflJiciency),  which,  he  believes,  is  far  greater  than  the 
politico-military  catastrophe  of  1014.  He  holds  that  the 
large  multiplication  of  human  power  by  machines  has 
tended  to  intoxicate  man.  The  lust  for  power  has 
obsessed  him.  He  consumes  the  treasures  of  the  earth 
faster  than  he  produces  them.  He  has  multipliec 
feverishly  the  things  he  desired,  but  even  more  fever 
ishly  his  wants.  To  gain  these  he  has  sought  the  eon 
gested  centers  of  life  and  by  uncounted  thousands  ha; 
become  a  machine  tender.  The  accompanying  niinut* 
subdivision  of  labor  "has  denied  to  many  workers  thi 
true  significance  and  physical  benefit  of  labor."  It  ha.^ 
too,  destroyed  the  spirit  of  work.  Life  has  become  lo' 
easy. 

Mr.  Beck  does  not  charge  that  engineers  are  respon 
sible  for  this  breakdown.  His  inquiry  is  entirel.' 
impersonal,  but  no  matter  how  much  the  financier 
and  the  owners  of  industry  may  be  to  blame,  his  addre.s 
does  fling  a  challenge  to  us.  the  engineers.  If  we  ar 
high   priests  of  an  order  that,  while  tending  to  mak 
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life  more  agreeable,  is  making  it  less  worth  while  in 
its  intellectual  and  spiritual  attainments,  we  certainly 
should  appreciate  it  and  be  co-workers — yes,  even  lead- 
ers— in  working  out  the  remedy.  "To  rekindle  in  man 
the  love  of  work  for  work's  sake  and  a  spirit  of 
discipline,"  would,  Mr.  Beck  believes,  do  much  to  solve 
the  problem,  "for  work,"  he  adds,  "is  the  greatest  moral 
force  in  the  world."  In  this  direction  some  engineers 
and  some  industrial  executives  have  been  working,  by 
various  efforts  to  revive  the  spirit  of  craftsmanship 
and  to  show  the  worker  his  function  in  the  great  whole. 
Whether  Mr.  Beck  is  unduly  pessimistic,  the  indi- 
vidual will  judge,  but  that  all  is  not  well  is  only  too 
clear.  Engineers  have  a  special  responsibility  in  woi'k- 
ing  out  a  solution,  for  it  is  upon  their  woi-k  that  the 
present  industrial  and  social  order  is  liuilt.  As  engi- 
neers, they  cannot  alone  attain  the  desired  good  results. 
As  citizens,  as  men,  they  can  influence  those  civic 
and  spiritual  forces  which  must  be  co-workers  in  the 
task. 

Lesson  of  the  Salina  Failure 

So  MUCH  was  wrong  with  the  design  and  construc- 
tion of  the  Masonic  Temple  at  Salina  which  collapsed 
in  July  that  it  would  be  easy  to  pass  the  failure  lightly 
by  with  the  comment  that  there  i.s  no  lesson  to  be 
learned  from  it.  Everyone  knows  that  successful  con- 
crete work  requires  a  fairly  close  approach  to  perfec- 
tion in  the  selection  of  materials,  the  design  of  the 
structure  and  the  methods  of  erection.  Neglect  in  any 
of  these  three  elements  is  dangerous;  neglect  in  all 
three  is  fatal.  The  consulting  engineers'  report,  ab- 
stracted in  this  issue,  clearly  charges  the  triple  neglect. 
There  will  be  those,  therefore,  who  will  say  that  here 
is  merely  another  case  of  the  disregard  of  the  elements 
of  structural  practice,  lamentable  of  course,  but  in  no 
way  pointing  any  moral  except  the  obvious  one  that 
one  cannot  violate  fundamental  principles. 

To  take  this  view  would  be  to  miss  the  main  feature 
of  the  failure,  that  is  the  irregularity  of  the  structural 
framing  and  the  part  it  played  in  the  collapse.  Rein- 
forced-concrete  design  has  progressed  most  rapidly  in 
the  last  decade  not  so  much  in  the  detailed  designing 
and  computation  of  the  individual  members  as  in  the 
use  to  which  these  members  are  put.  The  theory  of 
the  beam,  the  column  and  the  slab  is  under  constant 
Jiscussion  and  some  revision  but  the  effect  has  been 
Tiainly  to  raise  somewhat  the  unit  stresses  allowed. 
Basic  design  is  little  different  from  that  of  the  first 
Joint  Committee  report.  In  the  size  and  framing  of 
he  units,  however,  there  has  been  constant  develop- 
nent.  Whereas  in  the  early  days,  in  this  country  at 
east,  the  typical  reinforced-concrete  building  was  a 
)ox-like  structure  of  regularly  spaced  and  squarely 
ilaced  short-span  panels,  there  have  been  an  ever  in- 
■reasin<r  number  of  complicated  structures  with  long 
■pan  floors  and  roofs,  cantilevers,  trusses,  eccentric 
olumns  and  all  the  other  irregularities  of  frame  long 
ommon  in  structural  steelwork.  These  complications 
mpose  a  certain  burden  on  the  skill  of  the  designer,  but 
•y  no  means  as  great  a  one  as  on  the  constructor, 
■ecause  of  the  fact  that  reinforced-concrete  members 
re  not  self-supporting  for  some  time  after  their  place- 
lent  and  the  structuie  during  its  erection  period  is  in 
n  entirely  different  state  of  loading  and  support  than 
fter  it  is  put  in  service. 
The  fundamental  error  of  the  designers  and  builders 


of  the  Salina  temple  was  that  they  did  not  recognize 
the  obligations  their  elaborate  framing  imposed. 
Granting  that  the  concrete  was  weak,  though  for  what 
reason  the  engineers'  report  does  not  state,  granting 
that  the  stresses  for  ultimate  load  were  unduly  high, 
the  real  reason  for  the  collapse  lay  in  the  use  of  the 
reinforced-concrete  trusses  over  the  auditorium,  trusses 
which  were  not  even  in  when  the  building  collapsed. 
The  very  fact  that  these  trusses  were  adopted  required 
that  the  entire  load  of  the  ceiling  of  the  auditorium 
be  carried,  through  37  ft.,  to  the  floor  below,  another 
long-span  construction  itself  carried  to  long-span  beams 
below.  A  proper  appreciation  of  the  erection  condi- 
tions imposed  by  this  framing  would  have  led  not  only 
to  a  thorough  cross-bracing  of  the  upper  shores  but  to 
an  investigation  of  the  strength  of  the  successive  sup- 
porting girders  and  of  the  clay  bottom  on  which  the 
shores  finally  came  to  bearing. 

Some  thought  evidently  was  given  to  the  matter,  or 
else  the  shores  would  not  have  been  carried  through 
at  all,  but  the  sin  of  omission  lay  in  the  disregard  of 
the  deflection  possibilities  in  the  long  spans  of  the  audi- 
torium and  banquet  floors.  Instead  of  the  stiff,  short 
spans  and  frequent  columns  of  the  ordinary  concrete 
building,  a  condition  that  localizes  possible  failure  dur- 
ing the  setting  period  or  throws  the  load  on  a  capable 
column,  there  were  flexible  girders  and  joists  which 
transmitted  load  and  movement  from  floor  to  floor. 

Certainly  if  the  concrete  of  these  lower  members  had 
been  of  proper  strength  or  their  design  as  to  stiffness 
and  stress  been  sufficient,  the  amazing  progressive  de- 
flection described  by  the  consulting  engineers  would 
not  have  taken  place.  Possibly,  too,  rigid  shoring  in  the 
auditorium  space  might  have  saved  the  floor  above. 
Neglect  here,  therefore,  contributed  to  the  failure.  But 
the  basic  error  was  the  attitude  toward  the  structure 
in  its  entirety,  the  light  regard  in  which  were  held  the 
difficulties  of  a  complicated  reinforced-concrete  frame- 
work. The  necessities  of  good  materials,  adequate  de- 
sign and  proper  workmanship  have  been  hammered  over 
and  over  again.  The  Salina  building  may  be  added  to 
the  "awful  examples"  of  what  not  to  do  in  these  re- 
spects, but  more  than  that  it  should  go  on  the  records 
as  a  warning  against  too  great  confidence  in  the  ability 
of  reinforced  concrete  to  .stand  abuse. 

Incidental  to  the  main  lesson  from  the  failure  is  the 
progressive  deflection  of  the  girders  under  a  fixed  load. 
This  is  a  most  unusual  phenomenon  and  one  on  which 
more  data  should  be  given.  The  consulting  engineers' 
report  is  much  too  categorical.  Engineers  would  be 
better  informed  were  they  given  the  evidence  that  the 
bearing  on  the  clay  of  the  basement  was  insufficient  to 
cari-y  the  load,  that  there  were  some  indications  of  a 
punching  of  the  mud  sills  into  this  clay,  and  that  there 
were  positive  indications  of  the  deflection  of  the  girders 
under  and  over  the  banquet  hall.  The  progressive  de- 
flection of  five  or  six  months'  old  concrete  beams  has 
been  largely  a  matter  of  laboratory  investigation.  Some 
experimenters,  notably  F.  R.  MacMillan  when  he  was 
working  at  the  University  of  Minnesota,  have  noted 
this  deformation  under  load,  but  the  observation  of 
such  conditions  in  actual  structures  has  been  most  rare 
and  has  never,  we  believe,  been  given  as  a  cau.se  of 
failure.  The  dangerous  possibilities  of  plastic  deforma- 
tion have  befli  much  discussed  in  academic  fashion 
Here  is  an  opportunity  for  practical  analysis  and  no  data 
which  would  help  such  an  analysis  should  be  withheld. 
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Form  Settlement  Causes  Concrete  Building  Collapse 

Report  on  Salina.  Kan.,  Masonic  Temple  States  That  Top  Floor  of  Inadequate  Design  Failed  Five  Weeks 
After  Pouring  by  Progressive  Deflection  of  Lower  Floors  Carried  to  Foundation  by  Shores 

the  roof,  forms  for  which  were  partly  in  place.  In 
consequence,  the  completed  concrete  floor  of  the  lodge- 
room,  which  in  the  finished  structure  would  have  been 


ALTHOUGH  adjudged  structurally  weak  and  built  of 
L  materials  giving  a  concrete  of  low  compressive 
value,  the  primary  cause  of  failure  on  July  11  of  the 
Masonic  Temple  in  Salina,  Kan.  (Engineering  Neios- 
Record,  July  28,  1921,  p.  165),  is  stated  to  be  the  insuffi- 
cient strength  in  the  shores  to  prevent  buckling  and 
collapse  when  deflections  due  to  settlement  of  shore 
foundations   redistributed   the   loads   and   concentrated 


FIG.  1.    LOOKING  AVEST  ACROSS  SOUTH  END  OF  BUILDING 

them  on  certain  points.  These  are  the  conclusions  of 
the  Condron  Co.,  Chicago,  engaged  after  the  collapse  as 
consulting  engineers  by  the  owners  to  investigate  and 
report  on  the  cause  or  causes  of  the  failure.  The  fail- 
ure is  one  of  the  most  remarkable  in  the  history  of  con- 
crete because  the  upper  story,  where  initial  collapse 
occurred,  was  five  weeks  old  and  the  lower  floors,  whose 
progressive  deflection  permitted  the  top  floor  to  sag 
and  fail,  were  from  eight  weeks  to  five  months  old. 
Furthermore,  all  of  the  later  concrete  had  been  placed 
and  cured  in  temperatures  far  above  freezing. 

The  Masonic  Temple  at  Salina  had  an  irregular  lay- 
out of  floor  heights  and  beam  spacing  because  of  the 
inclusion  of  lodge  room,  banquet  hall  and  auditorium. 
As  shown  in  the  accompanying  drawings  it  was  123  x 
169  ft.  in  plan  and  90  ft.  high,  with  six  floor  levels 
over  part  of  the  area,  but  with  extra  high  stories  at 
the  special  rooms  noted.  It  was  of  reinforced-concrete 
frame,  with  practically  all  square  rodded  columns,  beam- 
and-slab  floors  and  a  terra  cotta  and  face-stone  exterior. 
The  columns  carrying  the  roof  trusses,  noted  herein- 
after, were  30  to  36  in.  sijuare  with  25  to  33  in.  circular 
cores  inside  hoops  with  2:1  in.  pitch. 

In  the  straight  story  section  the  beams  were  15  to 
35  ft.  span  and  framed  square  to  the  columns,  but 
over  the  large  rooms  girders  of  spans  above  40  ft. 
were  used.  The  ceiling  of  the  auditorium,  which  was 
the  floor  of  the  lodge  room,  was  of  the  special  design 
.shown;  that  is  a  series  of  41  ft.  girders  on  3  ft. 
centers  framing  into  columns  at  their  outer  ends  but 
into  the  lower  chords  of  two  heavy  reinforced-concrete 
trusses  at  their  inner  ends. 

At  the  time  of  the  collapse  the  structural  frame  was 
complete  with  the  exception  of  these  large  trusses  and 


supported  on  the  lower  chords  by  the  trusses,  was  sup- 
ported on  shores  extending  to  the  auditorium  floor,  37  ft. 
below,  and  this  constrction  load  was  further  trans- 
mitted by  a  veritable  forest  of  shores  through  each  of 
the  stories  in  turn  to  the  lowest  tier  of  shores  which 
rested  on  mud-sills  on  the  ground.  The  settlement  of 
these  lowest  shores  is  given  by  the  Condron  Co.  report 
as  the  primaiy  cause  of  the  failure.  The  main  part  of 
that  report  is  given  below,  together  with  drawings 
prepared  to  accompany  it. 

On  Fig.  7  will  be  noted  two  closely  spaced  lines  of  shores 
(2  ft.  c.  to  c.)  placed  directly  under  the  bottom  chord  sec- 
tions of  two  85-ft.  reinforced-concrete  trusses  from  which 
the  lodge  floor  over  the  main  auditorium  was  to  be  sus- 
jiended.  Under  the  remainder  of  the  lodge  floor  the  shores 
were  uniformly  spaced  under  the  concrete  ribs.  Each  of 
the  closely  spaced  shores  under  the  east  chord  supported 
.".454  lb.  dead  load  and  those  under  the  west  chord,  2,954  lb. 
On  each  shore  under  the  east  poi'tion  the  load  was  2,159  lb. 
and  on  the  shores  supporting  the  west  portion  of  the  lodge 
floor  it  was  somewhat  less,  1,709  lb.,  because  the  roof  form 
above  had  not  yet  been  built. 

The  lodge  floor  concrete  was  five  to  six  weeks  old.  On 
Figs.  5  and  6  it  will  be  seen  that  part  of  the  shores  sup- 
porting the  lodge  floor  rested  on  the  long  span  construction 
of  the  central  part  of  the  auditorium  floor,  and  that  the 
remaining  shores  rested  on  more  rigid  short  spans  on  the 
north  and  south  sides  and  the  east  end  of  the  auditorium 
floor.  The  shores  under  the  second  (auditorium)  floor 
rested  on  the  long  span  construction  of  the  first  (banquet) 
floor.     Also  under  each  of  the  long  span  girders  of  the 


FIG.  2.     ViEW  OF  ALMOST  COMPLETE  COLLAPSE  AT  REAR 

first  floor,  were  placed  eleven  shores  which  rested  on  the 
ground  or  on  the  floor  of  the  duct  trench. 

The  second  or  auditorium  floor  concrete  was  more  than 
three  months  old  while  that  of  the  first  or  banquet  flooi 
was  poured  in  January  and  February.  Shoring  had  beer 
maintained  continuously  under  all  of  these  floors.  Thi 
shoring  under  the  lodge  floor  was  about  equally  divider 
between  4  x  4-in.  timber  and  2  x  G-in.  pieces  teed. 

Eye  witnesses  stated  that  there  was  some  bending  oi 
buckling  observed  in  the  long  shores  in  the  east  half  ol 
the  auditorium  space  underneath  the  lodge  floor  about  one 
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hour  before  the  collapse  took  place.  Carpenters  were  put 
to  work  renailing-  the  braces  on  these  shores  and  additional 
material  was  hurriedly  ordered  with  which  to  reinforce  and 
re-brace  the  shores  which  were  showing  signs  of  distress. 
It  was  also  observed  that  some  of  the  shores  were  loose 
and  wedges  were  ordered  to  be  driven  between  the  tops  of 
these  loose  shores  and  the  ceiling  of  the  auditorium.  While 
this  work  was  going  on,  one  of  the  long  shores  toward  the 
east  end  of  the  auditorium  space  broke  under  its  load,  and 
the  carpenter  foreman  ordered  all  of  his  men  out  of  the 
building.  The  breaking  of  this  first  shore  was  followed 
by  the  breaking  of  a  number  of  other  shores,  and  within 
a  few  moments,  so  much  of  the  shoring  gave  way  as  to 
allow  the  lodge  floor  to  fall,  carrying  down  with  it  portions 
of  the  second  or  auditorium  floor,  the  banquet  balcony  and 
the  first  or  banquet  floor. 

A  careful  investigation  of  the  wreck  and  a  study  of  the 
plans  disclose  that  the  shores  were  of  sufficient  strength 


PIG.  3.     FALLING  BEAM  BREAKS  THROUGH   5-IN.   SLAB 

to  support  the  dead  weight  of  the  lodge  floor  so  long  as 
it  was  uniformly  distributed  over  the  great  number  of 
shores  on  which  it  rested,  and  so  long  as  these  shores 
remained  in  straight  or  vertical  positions;  also  that  there 
must  have  been  sufficient  horizontal  and  diagonal  bracing 
to  hold  these  shores  in  position  during  the  time  that  the 
concrete  of  the  lodge  floor  was  being  poured  and  for  several 
weeks  thei-eafter.  According  to  testimony,  no  shores,  nor 
;he  bracing  of  the  same  in  the  east  half  of  the  auditorium 
space  under  the  lodge  floor  had  been  removed  or  disturbed 
"or  at  least  two  weeks  prior  to  the  accident. 

Analysis  of  Failure — A  large  portion  of  the  shoring  sup- 
ported on  the  auditoi-ium  floor  rested  on  the  long  span  joist 
•onstruction  of  the  auditorium  floor  which  had  a  clear  span 
)f  43  ft.  10  in.  It  was  relatively  shallow  and  therefore 
vould  have  deflected  under  load  but  for  the  closely  spaced 
ihoring  below,  which  latter  carried  all  of  the  load  directly 
0  the  first  floor  (see  Fig.  9).  But  for  the  additional  shores 
inder  the  first  floor  this  load  would  have  deflected  the  first 
loor  long  span  girders.  The  loads  from  these  shores  were 
pread  on  the  ground  through  2  x  8-in.  plank  except  the 
enter  shore  of  each  girder  which  rested  on  the  concrete 
lab  of  the  trench  floor. 
Loads  on  the  lodge  floor  were  much  greater  than  an 
uditorium  floor  would  reasonably  be  designed  to  carry. 
Especially  is  this  true  with  regard  to  the  concentrated  loads 
rom  the  two  lines  of  closely  ;:paced  shores  under  the  truss 
hords  shown  on  Fig.  8  as  extending  from  column  46  to 
olumn  49  and  from  column  .50  to  column  .53.  However,  the 
trength  of  this  floor  was  not  depended  upon  to  carry  these 
>ad8,  but  they  were  caiTied  by  shoring  under  the  audi- 
Jrium  floor,  resting  on  the  first  floor  as  shown  in  Fig.  9. 
Loads  thus  delivered  to  the  first  floor  were  greater  than 
banquet  room  floor  should  reasonably  bo  designed  to 
arry.  Here  again  the  strength  of  this  floor  was  not 
epended  upon  to  carry  these  loads  as  eleven  6  x  6-in.  shores 
r  posts  were  placed  under  each  of  the  first  floor  girders, 
insequently  these  eleven  shores  were  depended  upon  to 
upport  practically  all  of  the  loads  coming  upon  one  of 
lese  long  girders  through  the  first  floor. 


The  loads  on  these  shores,  particularly  in  the  case  of 
the  girder  21  between  columns  51  and  52  shown  in  Figs.  9 
and  10  were  so  great  as  to  cause  compression  of  the  gi'ound 
and  pi'obable  breaking  of  the  trench  floor  slab,  with  the 
resulting  deflection  and  overloading  of  this  gii'der  21.  Ac- 
cording to  the  shoring  plan  two  of  the  shores  under  each 
girder  21  were  supported  on  the  ground  within  2  ft.  of 
the  6-in.  tile  walls  of  the  open  trench,  which  was  4  ft.  deep. 

A  reinforced-concrete  slab  or  girder  will  deflect  under 
load,  and  if  the  load  is  excessive,  the  deflection  of  the  slab 
or  girder  will  continually  increase,  either  slowly  or  rapidly, 
depending  upon  the  amount  of  stress  in  the  steel  and  con- 
crete and  the  strength  of  the  steel  and  concrete  to  resist 
these  stresses.  In  addition  to  the  bending  stresses,  there 
will  be  shearing  stresses  which  are  the  greatest  where  the 
slab  or  girder  connects  to  its  supports.  Where  excessive 
shearing  stresses  occur,  diagonal  cracks  will  appear  near 
the  connection  of  the  gii'der  to  the  supporting  wall  or 
column.  It  is  reported  that  such  shear  cracks  had  been 
observed  in  these  long  girders  21  under  the  first  floor.  A 
reinforced-concrete  slab  or  girder  will  fail  slowly  by  fatigue 
under  load  which  is  not  sufficiently  great  to  cause  imme- 
diate or  sudden  failure.  Such  progressive  failure  may 
require  days  or  even  weeks,  provided  the  load  is  such  as 
to  stress  the  steel  or  concrete  beyond  its  elastic  strength. 

The  load  delivei-ed  to  the  first  floor  was  much  greater 
than  a  safe  load  on  girders  21,  which  had  a  span  of  43  ft. 
10  in.,  and  so  long  as  all  or  a  large  share  of  this  load  was 
carried  to  the  ground  by  the  shores  under  these  girders, 
there  would  be  slight  deflections  and  corresponding  low 
stresses  in  these  girders,  but  as  the  shores  pressed  into 
the  ground,  these  deflections  and  stresses  would  increase, 
thus  greatly  increasing  the  load  on  the  center  shore  which 
rested  on  the  thin  concrete  floor  of  the  trench.  It  is  there- 
fore highly  probable  that  the  tunnel  floor  slab  broke, 
resulting  in  a  more  or  less  gradual  settling  of  this  center 
shore  and  corresponding  deflection  of  the  girders  21,  espe- 
cially that  girder  supported  by  columns  51  and  52,  directly 
under  the  east  truss  chord  and  its  closely  spaced  shoring. 

Referring  to  Fig.  9,  it  will  be  seen  that  there  are  five 
of  these  girders  21  which  are  located  in  the  central  region 
of  the  space  occupied  by  the  auditorium  above.     The  area 
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of  the  auditorium  ceiling  is  defined  by  the  position  of  the 
four  columns  20,  27,  69  and  77.  The  fourteen  columns 
inside  of  this  area  shown  on  the  first  floor  plan,  extended 
from  the  ground  to  the  floor  of  the  auditorium,  but  did 
not  extend  above  the  floor  of  the  auditorium.  Therefore, 
the  space  in  the  central  portion  of  the  auditorium  floor 
was  not  so  rigidly  supported  as  the  space  outside  of  and 
surrounding  these  fourteen  columns.  The  second  floor  plan, 
Fig.  9  makes  the  above  condition  even  more  evident.  The 
auditorium  ceiling  was  of  long  span  construction  covering 
the  area  defined  by  columns  20,  27,  69  and  77,  while  only  that 
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portion  of  the  auditoi-ium  floor  defined  by  columns  23,  26, 
64  and  61  was  of  long  span  construction. 

But  for  the  supporting  power  of  the  shores  which  rested 
on  the  ground,  any  part  or  all  of  this  long-span  floor  con- 
struction shown  on  Fig.  8  would  deflect  much  more  than 
than  the  surrounding  portion  of  the  auditorium  floor  sup- 
ported by  the  system  or  short  girders;  and  with  the  deflec- 
tion of  the  long-span  construction,  excessive  loads  would 
be  brought  upon  the  shores  resting  on  the  short  span  con- 
struction parts  of  this  floor. 

It  will  be  seen  from  Fig.  7  that  the  long  span  joint 
of  the  lodge  floor  construction  ran  east  and  west  and 
ixtended  from  the  i-ow  of  columns  69  to  77  to  the  east 
truss  chord  between  columns  50  and  .'SS,  but  that  there 
was  very  rigid  support  under  the  east  third  of  these  joists, 
as  well  as  under  the  north  and  south  sections  of  this  con- 
struction. Consequently,  that  portion  at  the  east  end 
of  this  joist  construction  between  columns  60,  65,  69  and  77 
was  supported  on  shores  having  vei-y  solid  foundations  on 
the  short  span  construction  below.     When  the  shores  under 
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the  joist  construction  began  to 
settle  due  to  deflection  of  the  audi- 
torium floor  and  the  first  floor,  the 
loads  on  the  shores  that  rested  on 
the  short  span  construction  were 
greatly  increased,  because  these 
shores  would  remain  rigidly  sup- 
ported. As  a  consequence,  the 
shores  that  were  rigidly  supported 
above  columns  61,  62,  63  and  64 
became  overloaded  and  began  to 
buckle  or  bend.  The  connecting 
horizontal  bracing  between  the 
shores  would  pull  other  shores  out 
of  line,  thus  increasing  the  trouble 
and  finally  some  of  these  over- 
loaded shores  would  break,  thus 
precipitating  the  entire  collapse. 

Aiialyses  of  Structural  Design. — 
Stresses  in  typical  slabs,  joists  and 
girders  of  the  first,  second  and 
lodge  floors  as  shown  in  the  table 
are  greatly  in  excess  of  the  safe 
working  stresses  allowed  by  city 
ordinances  for  ordinary  practice. 
Tests  indicate  that  the  concrete  in  the  slabs,  joists  and 
girders  did  not  have  an  ultimate  compression  strength 
exceeding  1,000  lb.  per  sq.in.  The  calculated  stresses  are 
based  on  the  actual  computed  dead  load  of  concrete  and  a 
top  finish  IS  in.  thick,  a  suspended  ceiling  and  plaster  or 
plaster  on  concrete,  together  with  a  live-load  of  100  lb. 
per  square  foot  of  floor  on  slabs  and  joists  or  a  live-load 
of  85  lb.  for  main  girders. 

Tests  made  at  the  Kansas  City  Testing  Laboratory  of  a 
6-in.  cube  cut  from  concrete  from  the  building   [at  least 
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4C  (lays  old]  gave  a  compression  stress  of  921  lb.  pi 
so  in.  With  samples  of  material  used  on  the  building  mad 
up  of  1:2:4  mix  in  this  laboratory,  compression  tests  r 
6   {  12-in.  cylinders  were  as  follows: 
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The  concrete  in  the  building  shows  every  e\'idencc  ■ 
having  been  well  mixed  and  placed.  The  stone  used,  hov 
ever,  appears  to  be  soft  and  probably  the  strength  of  t) 
concrete  was  limited  by  the  strength  of  the  stone.  Wi' 
an  ultimate  stress  of  1,000  lb.,  the  maximum  safe  workii 
stress  would  not  exceed  400  lb.  In  such  concrete  the  max 
mum  [safe — Ed.]  shearing  stress  as  a  measure  of  diagon 
tension  in  beams  when  fiillv  reinforced,  would  not  exec 
60  lb. 

As  that  portion  of  tho  building-  which  collapsed  was  su 
ported  on  falsework  iip"  to  the  time  of  tho  collapse,  a 
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FIG.    7.      SECTIONS    INDICAT- 
ING  LOCATION  OF  SHORES 

ACCORDING       TO       CON- 
TRACTOR'S DRAWINGS 

Longitudinal  and  diagonal 
brax:ing  butting  against  col- 
umns, beams,  lintels  and  slabs 
2  X  6  in.  Other  cross-bracing — 
1  X  6  in.  and  1x8  in.,  about 
50  per  cent  of  each.  Shoring 
under  lodge  floor — 4  x  4's  and 
two  2  X  6's  Teed,  about  50  per 
cent  of  each.  Longitudinal  and 
diagonal  bracing  butts  against 
concrete  members  where  bos- 
sible.  About  50  pieces  1  x  6  in. 
X  14  ft.  used  for  diagonal  brac- 
ing at   random    through   shoring 


as  the  two  reinforced-con- 
crete  trusses  designed  to  sup- 
port the  central  portion  of 
the  lodge  floor  had  not  been 
built,  this  lodge  floor  could 
only  have  been  supported  by 
falsework  up  to  the  time  of 
the  collapse,  or  until  these 
reinforced  -  concrete  trusses 
had  been  completed  long 
enough  to  have  developed 
their  full  structural  strength; 
consequently,  the  structural 
strength  of  the  lodge  floor 
as  designed  was  not  a  factor 
in   the   collapse.      The    loads 
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from  the  shores  supporting  the  lodge  floor  were  greater 
than  a  floor  for  an  auditorium  would  bo  designed  to  cari-y. 
Shoring  was  in  place  under  this  auditorium  floor,  and  there- 
fore, the  structural  strength  of  the  auditorium  floor  was  not 
a  factor  in  the  collapse.  The  load  brought  upon  the  first  floor 
by  the  shoring  which  rested  thereon,  was  a  greater  than  a 
banquet  room  floor  would  be  designed  to  carry,  and  this 
floor  had  suflicient  shoring  under  it  to  carry  its  load,  pro- 
vided the  foundations  under  the  shoring  were  unyielding. 
With  the  settlement  of  the  ground  under  these  shores,  the 
first  floor  construction  was  of  entirely  inadequate  strength 
to  carry  this   load. 

If  the  girders  of  this  floor  had  been  well  designed  for 
100  lb.  per  sq.ft.  of  floor  surface  as  required  by  the  Chicago 
Building  Code,  the  load  coming  to  this  floor  by  the  false- 
work, which  amounted  to  as  much  as  265  lb.  per  sq.ft., 
would  possibly  have  caused  failure  of  these  girders,  pro- 
vided there  was  no  shoring  beneath  them. 

According  to  our  computations,  the  maximum  safe  load 
in  addition  to  the  actual  weight  of  the  floor  construction 
on  these  girders  would  be  25  lb.  per  sq.ft.,  provided  the 
concrete  had  an  ultimate  compressive  strength  of  not  less 
than  2,000  lb.  per  sq.in.,  consequently,  these  girders  could 
not  be  relied  upon  to  carry  the  construction  loads  without 
adequate  shoring. 

Co)!cbiisions  —  From  our  investigation  of  all  the  facts 
and  of  the  conditions  attending  the  collapse  of  this  building, 
we  are  of  the  opinion  that  the  collapse  was  due  to  failure 
of  the  falsework;  that  the  falsework  was  deficient  in  di- 
agonal bracing;  and  that  proper  provision  was  not  made 
for  supporting  the  heavy  concentrations  of  load  from  the 
bottom  chord  sections  of  the  proposed  trusses. 

The  failure  of  the  falsework  probably  began  with  the 
failure  or  settlement  of  the  foundations  under  those  shores 
that  supported  the  long  girders  of  the  banquet  room  floor 
and  that  rested  upon  plank  mud  sills  on  top  of  the  soil, 
except  that  the  center  shore  under  each  of  these  long 
girders  was  supported  on  the  trench  floor.  With  the  prob- 
able settlement  of  these  shores,  the  long  girders  under 
the  banquet  room  floor  and  the  long  joist  constiniction  of 
the  auditorium  floor  directly  above  deflected;  thus  causing 
a  redistribution  of  the  weight  of  the  lodge  floor  construc- 
tion upon  the  shoring  supporting  the  same.  As  a  conse- 
quence of  such  deflection  and  redistribution  of  loading,  the 
high  shoring  near  the  east  end  of  the  east  section  of  the 
auditorium  and  adjacent  to  columns  62  and  63  would,  because 
of  its  more  rigid  support  in  this  region,  become  so  over- 
loaded as  to  fail,  and  the  testimony  shows  it  did  fail,  thus 
precipitating  the  entire  collapse. 

From  our  investigation  of  the  structural  design  of  this 
building,  it  is  our  opinion  that  this  design  is  fundamentally 
inadequate  in  strength  for  a  building  of  its  character.  It 
is  our  opinion  that  it  is  not  possible  economically  to  rein- 
force and  strengthen  that  portion  of  the  building  which 
remains  standing  to  make  it  adequately  strong  for  even  a 
building  of  this  character,  especially  in  view  of  the  serious 
deflections  and  cracks  that  have  developed  in  the  beams  and 
slabs  which  were  not  involved  in  the  collapse. 

According  to  information  given  out  at  the  time  of 
the  failure  the  building  wa.s  designed  by  William  T. 
Schmitt  and  Valentyne  Welman,  architects,  of  Okla- 
homa City,  Okla.,  and  was  being  built  in  accordance 
with  their  plans  and  specifications,  and  under  their 
direct  and  delegated  supervision,  by  the  Ebei'hardt  Con- 
struction Co.,  of  Salina. 


The  Road  Tax  in  EnRland 

The  gross  revenue  from  the  duties  on  motor  anr' 
other  vehicles  in  England  for  the  five  months  ending 
May  31,  1021,  is  approximately  £8,740,000.  Of  this 
amount  £8,040,000  is  from  annual  licenses  and  £700.- 
000  from  {(uaitcrly  licenses.  The  actual  amount  paid 
to  the  highway  authorities  from  the  road  fund  for  the 
same  period  was  £2,8<;:',,243.  It  is  estimated  that  £11,- 
000,000  will  be  paid  out  in  the  year  1921. 


British  Housing  Nationalization 
an  Expensive  Failure 

(T.nndon   Correspondence) 

THE  housing  policy  of  the  British  Government  was 
an  experiment  in  nationalization,  which  everyone 
with  experience  felt  would  be  an  expensive  failure.  The 
decision  of  the  government  to  suspend  the  financial 
assistance  which  has  been  extended  to  local  authorities 
in  housing  was  not  unexpected  by  those  coimected  with 
the  trade.  The  method  which  was  adopted  of  giving 
direct  contracts  for  building  houses  in  large  numbers  to 
contractors  was  an  expensive  and  wasteful  system. 
Under  this  system  the  loss  has  been  very  heavy,  and  will 
probably  be  in  excess  of  £1,000  on  each  house  built.  On 
the  176,000  houses  undertaken  the  loss  would  th'K 
amount  to  £176,000,000.  This  figure  does  not  include 
cost  of  administration  incurred  by  the  Ministry  of 
Health,  the  Housing  Commissioners  and  the  local 
authorities,  nor  does  it  provide  for  road  making  or  legal 
and  professional  costs.  These  items  will  materially 
increase  the  total  loss  and  it  is  reasonable  to  assume 
that  the  final  actual  loss  to  the  taxpayer  will  not  fall 
short  of  £200,000,000. 

The  176,000  houses  which  are  to  be  built  by  the  gov- 
ernment contract,  and  which  will  take  several  years  to 
complete,  equal  only  two  years'  normal  requirements 
for  new  houses,  without  making  provision  for  the  re- 
placement of  old  and  worn-out  dwellings.  The  total 
efforts  of  the  government,  therefore,  [on  being  brought 
to  an  end]  will  leave  the  shortage  greater  than  ever. 

In  the  period  of  restricted  rents  and  high  prices  when 
there  was  no  market  for  the  sale  of  houses  as  an 
investment,  the  house  builder  could  not  bui'.d  as  a  com- 
mercial venture,  and  some  tentative  efforts  were  made 
to  assist  private  enterprise  by  the  grant  of  a  subsidy 
toward  the  inevitable  loss.  The  government  has  an- 
nounced that  the  subsidy  scheme  will  also  be  with- 
drawn,  and  that  no  grant  will  be  paid  on  houses  not' 
commenced  before  .luly  1.  It  was  estimated  by  the 
Minister  of  Health  that  about  23,000  houses  would  be 
built  under  this  scheme.  The  maximum  loss  to  the' 
taxpayer  on  the  subsidy  houses  is  £260  per  house,  and 
it  is  noteworthy  that  subsidy  houses  have  been  buili 
at  a  greater  rate  than  contract  houses.  The  govern- 
ment had  promised  that  che  subsidy  scheme  should  b( 
continued;  it  had  set  aside  a  sum  of  £1.'>,000.000  foi 
this  special  purpose,  and  passed  an  Act  of  Parliamen' 
extending  the  time  for  the  building  of  subsidize< 
houses  to  June,  1922.  On  the  strength  of  thesi 
promises  builders  have  purchased  land  and  materials 
and  have  plans  and  schemes  in  hand  for  many  thou 
sands  of  houses. 
.  The  effect  of  the  new  policy  will  be  to  hold  up  al 
house  building  for  a  time  until  the  rent  of  the  hous 
is  enough  to  pay  for  the  cost  of  building.  In  view  o 
the  gradual  fall  in  prices  the  subsidy  scheme  wa 
bringing  economic  housing  within  measurable  distanci 
and  was  encouraging  the  builder  to  construct  with  som 
prospect  of  an  adequate  return  on  his  outla\ . 

The  sites  which  will  have  to  be  discarded  would  ha^ 
provided  for  about  10,000  to  12,000  houses,  and  whet 
local  authorities  cannot  dispose  of  these  on  favorab 
term.-i,  the  loss  will  bo  met  from  the  government  gran 
In  addition  the  government  proposes  to  spend  £20( 
000  a  year  on  improving  houses  in  slum  areas  rathi 
than  on  pulling  down  whole  areas  and  attempting 
rebuild  them. 
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Impressions  Here  and  There 

New  Orleans — Where  Engineers  Have  Labored 
and  Built  Well 

NEW  ORLEANS  as  a  human  city  reflects  the  hos- 
pitality of  the  South,  the  open-hearted  freedom 
of  the  West,  the  culture  of  New  England  and  to  a 
certain  extent  the  matter-of-factness  of  the  Middle 
West.  Withal,  first  impressions  are  decidedly  mixed. 
An  excursion  by  boat  around  the  crescent  of  the  river 
past  the  extension  harbor  improvements  could  not  fail 
to  bring  comparisons  with  New  York.  But,  as  has  been 
said  before,  other  ports  have  the  facilities,  but  New 
York  does  the  business.  So  New  Orleans  has  dock 
facilities  aplenty  of  every  kind.  But  it  takes  more  than 
facilities  to  make  business.  The  whole  Middle  West 
should,  geographically  speaking,  be  sending  its  farm 
produce  to  Europe,  to  South  America  and  to  the  Far 
East,  via  New  Orleans  and  other  Gulf  ports.  All  the 
facilities  are  there,  engineers  have  done  their  part,  but 
custom  and  rail  routes  run  east  and  west.  Manufac- 
turers have  their  foreign  departments  at  the  eastern 
seaboard.  South  American  boat  schedules  and  accom- 
modations to  New  Orleans  are  second  class.  Trade  fol- 
lows the  passenger  business.  The  Middle  West  and 
New  Orleans  are  detached  despite  the  strenuous  efforts 
of  the  Mississippi  Valley  Association  to  bring  port, 
product  and  shipper  together.  Nevertheless  an  enor- 
mous raw  products  business  does  pour  outward  through 
the  southern  seaport  and  it  is  constantly  increasing 
in  volume,  particularly  in  grain  and  manufactured 
products  to  the  Far  East  through  the  Panama  Canal. 

Inner  Harbor  a  White  Elephant 

Probably  the  two  features  in  New  Orleans  of  most 
interest  to  one  of  engineering  bent  is  the  enormous 
Inner  Harbor  lock  and  canal  and  the  drainage  works 
by  which  the  city  keeps  itself  from  inundation.  In 
some  circles  the  Inner  Harbor  is  looked  upon  as  a 
white  elephant.  Initially  projected  to  cost  perhaps 
$1,500,000  it  has  been  elaborated  upon  until  it  rivals 
the  Panama  locks.  War  time  costs  have  pushed  the 
estimates  continually  higher  until  considerably  more 
than  $20,000,000  will  be  involved  before  the  project 
is  completed.  Building  foundations  on  the  uncertain 
soils  of  the  Mississippi  delta  country  is  expensive.  And 
as  one  engineer  remarked  "now  we  have  it,  what  are 
we  going  to  do  with  it." 

A  few  of  the  shipyards  and  maritime  manufacturers 
who  courageously  settled  on  the  Inner  Harbor  canal 
and  launched  their  craft  through  the  Lake  Pont- 
chartrain  end  are  not  going  to  be  extremely  busy  for 
some  time  to  come.  No  one  is  busy  on  new  cotton 
warehouses.  Certain  manufacturing  establishments  can 
utilize  negro  labor  and  may  be  induced  to  settle  along 
the  canal  but  custom  is  going  to  operate  in  favor  of 
the  present  facilities  regardless  of  the  variation  in 
river  heights  for  many  years.  Five  years  ago  Chicago 
built  a  $5,000,000  municipal  pier  on  its  lake  front  and 
tempted  without  success  the  steamboat  owners  out  of 
the  narrow,  swift  current  of  the  Chicago  River.  Steam- 
ers still  ply  the  river  and  the  pier  is  idle  except  for 
its  dance  pavillion  at  the  end  and  Pageant  of  Progress 
exposition.  So  New  Orleans  is  having  apprehensions 
of  the  difficulties  of  allocating  industries  where  the 
engineer  has  made  provision  for  them. 


Interwoven  with  this  problem  is  the  age-old  one  in 
New  Orleans  of  the  abandonment  of  the  Mississippi 
River  outlet  for  a  slack  water  non-silting  channel  via 
one  of  the  lakes.  In  the  improvement  of  the  lower 
parts  of  the  river  and  in  the  creation  and  maintenance 
of  a  deep  water  outlet  to  the  sea,  they  have  had  the 
advice,  the  assistance  and  the  direction  of  some  of  the 
ablest  engineers  of  the  world,  the  backing  of  the 
wealthiest  of  nations  and  the  intelligent  co-operation  of 
some  of  the  most. competent  contractors'  organizations 
ever  engaged  in  similar  works.  These  have  all  con- 
tributed in  making  of  New  Orleans  a  great  world  port 
and  have  maintained  a  channel  to  the  sea  which  will 
accommodate  nearly  every  class  of  vessel  now  afloat  and 
have  been  able  to  keep  this  channel  open  for  commerce 
most  of  the  time. 

No  one  better  appreciates,  however,  the  true  condi- 
tions down  at  the  "neck  of  the  bottle"  than  those  who 
have  contributed  their  talents  and  their  time  in  the 
maintenance  of  this  channel.  It  is  in  no  way  a  criticism 
of  the  work  which  has  been  done  by  these  men  when 
it  is  stated,  according  to  one  of  the  city's  prominent 
engineers,  that  nothing  yet  has  been  done  which 
promises  to  insure  an  absolutely  safe,  dependable  and 
permanent  route  from  the  Head  to  Passes  to  deep 
water,  or  to  recall  that  the  history  of  navigation  of 
these  waters  contains  repeated  accounts  of  vessels  car- 
ried suddenly  out  of  their  course,  great  ships  stranded 
on  mud  flats  and  occasional  collisions  in  the  restricted 
channel.  The  limit  of  capacity  of  the  main  shipping 
outlet  (that  at  South  Pass)  has  nearly  been  reached 
and  the  results  secured  from  recent  attempts  to  create 
and  maintain  a  channel  through  Southwest  Pass  have 
not  been  entirely  reassuring.  The  slack  water  plan 
contains  no  experiments  in  untried  fields  of  engineering 
and  it  would  avoid  the  silt  complications  and  shorten 
the  distance  of  travel  for  a  large  proportion  of  vessels. 
But  desirable  as  this  proposal  may  be  from  the  engi- 
neering standpoint  there  are  powerful  interests,  of 
which  the  organization  of  those  who  pilot  boats  in  and 
out  is  not  the  least,  that  will  make  any  change  a 
decidedly  hard  one,  politically,  to  accomplish. 

The  Drainage  System 

Truly  the  drainage  problem  of  New  Orleans  is  a 
marvelous  and  striking  exposition  of  the  engineer's 
ability  to  make  habitable,  sanitary  and  safe  a  vast 
municipal  area.  George  G.  Earl,  of  course,  is  the  engi- 
neer to  whom  one  naturally  goes  for  information  on 
the  three  most  essential  public  utilities  in  New  Orleans, 
for  he  is  superintendent  and  general  manager  of  water, 
sewerage  and  drainage.  All  of  them  have  cost  $32,000,- 
000  or  $400  for  each  of  the  80,000  premises  served", 
$130  for  water,  $110  for  sewerage  and  the  remainder 
for  the  drainage  system.  The  tendency  toward  decreas- 
ing density  of  population  due  to  the  widely  scattered 
building  in  new  areas  is  being  watched  with  anxiety 
for  the  Sewerage  and  Water  Board  has  but  one  source 
of  construction  funds  for  extension,  a  fixed  rate  of  tax 
on  assessed  valuations.  At  that  Mr.  Earl  claims  that 
the  municipal  per  capita  revenue  of  New  Orleans  is 
by  far  the  lowest  of  any  city  in  the  Lnited  States, 
having  a  population  of  300,000  or  more. 

The  general  basis  on  which  the  original  system  was 
laid  out  did  not  contemplate  caring  for  maximum  down- 
pours because  the  people  would  not  pay  for  such  drain- 
age equipment.    New  Orleans  gets  occasional  rainfalls 
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ranging  from  rates  producing  in  30  min.  5i  cu.ft.  per 
second  per  acre  to  a  12-hour  rainfall  average  of  0.75 
cu.ft.  The  maximum  rainfall  of  the  average  year  will 
show  about  one-half  of  these  rates  and  the  ability  to 
remove  these  average  year  maximums  is  about  the 
limit  to  which  Mr.  Earl  feels  it  is,  at  present,  desirable 
or  practical  to  develop  the  run-off  capacity  of  the  main 
drainage  system.  However,  the  8,900  sec.-ft.  capacity, 
which  the  original  Drainage  Advisory  Board  considered 
would  be  the  final  capacity  within  .50  years  is  nearly 
reached  with  the  present  capacity  of  8,000  sec. ft. 

So  much  for  inside  data.  Out  on  the  physical  plant 
one  is  impressed  with  several  novel  features.  Pave- 
ment cracks  are  unusually  prevalent,  curbs  are  out  of 
alignment,  and  A.  B.  Wood,  Mr.  Earl's  mechanical 
engineer,  tells  us  the  water  pipes  and  sewers  are  for- 
ever breaking  due  to  the  settlement  and  shrinkage. 
Settlement  of  3  to  4  ft.  after  4  or  .5  years  of  cultivation 
is  common  in  the  tidal  level  areas  where  levees  have 
been  built  and  the  surfaces  drained.  Contrary  to  ordi- 
nary practice,  ramming  local  clay  back-filling  beyond  a 
certain  point  is  useless  and  so  is  flooding,  because  the 
clay  volume  varies  with  the  water  content,  the  more 
water  the  lai'ger  the  volume,  which  only  increases  sub- 
sequent shrinkage. 

Automatic  Pumping  Stations 

The  automatic  electrically-operated  underground 
pumping  stations  for  sewage  with  kiosk  openings  onto 
the  street  need  mention,  for  many  of  them  have  been 
in  service  more  than  5  years  without  opening  the  pumps 
or  other  repair.  One  hardly  could  realize  that  auto- 
matic float  valve  electrical  control  could  be  so  fool- 
proof but  the  rugged  character  of  the  mechanism  bore 
testimony  to  the  fact  that  the  designer  preferred  to 
pay  interest  on  investment  rather  than  high  upkeep. 
This  "hell-for-strong"  idea  is  everywhere  in  evidence. 
Perhaps  the  most  unique  experience  is  to  lower  one's 
self  into  the  core  of  one  of  the  largest  drainage  pumps 
and  within  this  hollow-egg-shaped  support  for  the  inner 
bearing  of  the  1,200-sec. -ft.  screw  pump  hear  Mr.  Wood 
tell  of  the  pump's  performance.  No  repair  wrenches 
have  yet  broken  the  gloss  of  the  original  paint  applied 
five  years  ago  when  the  pump  was  installed.  "The 
original  oil  is  still  in  use  and  no  bearings  ever  run 
warm"  says  Mr.  Wood. 

When  the  New  Orleans  rapid  sand  filters  were  put 
into  successful  operation  12  years  ago  sanitary  engi- 
neers felt  assured  that  no  water  existed  which  could 
not  be  handled.  They  were  doubly  elated  because  many 
years  previously  the  attempts  to  filter  the  river  water 
had  signally  failed  and  with  that  failure  carried  to 
bankruptcy  the  water  company.  New  Orleans  gets  good 
water  now.  The  chemical  treatment  is  lime  and  iron 
which,  as  everywhere,  incrusts  the  filter  sand.  Here 
it  has  solidified  also  the  gravel  support  and  John  Porter, 
superintendent,  in  overhauling  one  of  the  filters  was 
drilling  out  the  cemented  gravel  with  bull  points.  How- 
ever, said  John,  the  $1,200  cost  spread  over  12  years 
only  amounts  to  9c.  per  million,  which  is  not  prohibi- 
tive. 

All  in  all  one  gets  the  impression  that  engineers  in 
New  Orleans  have  done  a  big  work  for  the  city.  In 
fact  but  for  him  and  his  work  there  would  be  no  city 
of  consequence  there.  Much  yet  remains  to  be  done 
but  it  is  not  of  the  former  spectacular  type. 

One  cannot  refrain  from  commending  the  Sewerage 


and  Water  Board  for  maintaining  the  continuity  of  its 
engineering  staff.  As  Mr.  Earl  says,  the  nucleus  of 
this  splendid  organization  developed  through  25  years 
still  is  retained.  Not  a  single  employee  has  lost  his 
position  by  reason  of  political  consideration.  Because 
of  the  loyalty  of  the  board  to  the  men  in  making  pro- 
motions from  within  the  service  and  of  expecting  and 
permitting  its  employees  to  exercise  the  character  of 
initiative  a  spirit  of  reciprocal  loyalty  has  been  de- 
veloped, which  gives  to  worth-while  men  such  an  inter- 
est in  their  woi-k  that  they  will  sacrifice  much  of 
personal  advantage  rather  than  abandon  it. 

July  15,  1921.  W.  W.  DeB. 

Tests  of  Small  Eyebar  Heads 
for  Airplane  Lugs 

SEVERAL  series  of  tests  to  develop  the  best  propor- 
tions of  plate  lugs  or  eye  links  for  airplane  brace 
connections  have  been  made  at  McCook  Field,  Dayton, 
Ohio,  for  the  U.  S.  Army.  The  eye  ends  of  these  lugs 
are  closely  similar  to  the  heads  of  eyebars  used  in 
bridges,  and  the  conclusions  drawn  from  the  tests  are 
of  interest  in  connection  with  practice  in  proportion- 
ing large  eyebar  heads,  as  discussed  by  Josef  Beke 
in  Enginecnng  Netvs-Record,  Aug.  11,  1921,  p.  234. 
The  lugs  tested  ranged  in  capacity  from  1,600  to  20,000 
lb.  The  following  note  on  the  test  results  is  taken  from 
a  summary  report  on  the  subject  by  B.  C.  Boulton,  of  the 
Airplane  Section,  Engineering  Division  of  the  Air 
Service,  U.  S.  Army. 

Some  of  the  lugs  tested  had  "concentric"  heads,  that 
is,  circular  heads  with  pinholes  in  the  center  of  the 
head.  Other  heads  were  "offset,"  the  semicircular  end 
of  the  head  having  its  center  beyond  the  pin  center. 
The  concentric  heads  broke  generally  at  a  section  whose 
original  position  made  an  angle  of  45  deg.  with  a 
diameter  through  the  center  of  the  pin  hole.  Tests 
of  lugs  with  "offset"  of  a'^  to  A  in.,  showed  that 
by  thus  increasing  the  diagonal  area  through  the  eye 
it  was  possible  to  develop  the  full  strength  of  the  metal 
in  tension  at  the  minimum  section,  i.e.,  at  the  sides  of 
the  holes.  The  general  range  of  eccentricity  being  estab- 
lished, any  lug  could  be  designed  and  its  strength  com- 
puted directly,  because  failure,  if  in  the  head,  occurs 
on  a  section  through  the  eye  at  right  angles  to  the 
axis  of  the  bar  at  a  stress  equal  to  the  tensile  strength 
of  the  material.  Results  found  with  dead  annealed,  cold- 
rolled  and  heat-treated  steel,  either  carbon  or  alloy, 
were  similar. 

The  lug  designs  that  were  worked  out  as  the  result 
of  these  tests  were  based  on  making  the  area  through 
the  head  at  the  back  of  the  pin  hole  ( in  the  line  of  the 
axis  of  the  bar)  from  30  to  40  per  cent  greater  than 
the  section  through  the  sides  of  the  pin  hole.  The 
larger  sizes  of  lugs  were  given  the  greater  excess  area, 
"since  the  portion  of  the  stress  around  the  eye  due  to 
bending  increases  at  something  less  than  the  square  of 
the  pin  diameter."  The  offset  from  b'i  in.  in  the  small- 
est size  of  lug  to  ni  in.  In  the  series  of  designs, 
with  bars  ranging  from  A  x  ii!  in.  to  1?S  x  S  in.,  the 
pin  diameter  varies  from  A  in.  to  J  in.,  being  50  to 
60  per  cent  of  the  bar  width.  The  cross-section  through 
the  head  at  right  angles  to  the  axis  of  the  bar  has  an 
area  slightly  less  than  the  cross-section  of  the  bar;  but 
this  latter  is  designed  with  an  excess  of  strength  of 
20  to  25  per  cent,  to  allow  for  additional  stress  arising 
from  the  fact  that  the  bar  (shank  of  the  lug)  is  usually 


September  15,  1921 


ENGINEERING     NEWS-RECORD 


439 


bent.  The  section  through  the  side  of  the  head  there- 
fore represents  an  excess  of  15  to  20  per  cent  over  tha 
bar  strength. 

With  respect  to  pin  diameter,  the  tests  showed  that 
bearing  stress  was  never  a  contributing  cause  of  failure, 
as  the  lugs  in  which  the  bearing  stress  did  not  exceed 
twice  the  tensile  stress  in  the  bar  indicated  no  failure 
in  compression  at  the  back  of  the  pin  hole ;  even  where 
there  was  a  slight  piling  up  of  the  material  at  this  point 
in  the  test,  the  grains  of  the  metal,  examined  by  a 
microscope,  gave  no  indication  of  the  excessive  com- 
pression. It  was  concluded  that  a  100  per  cent  excess 
of  bearing  stress  over  tension  is  a  safe  maximum  for 
airplane  lug  design.  The  calculated  shearing  stress  in 
the  pin  under  full  load  was  found  to  range  from  21,000 
lb.  per  sq.in.  for  the  smallest  lug  to  51,000  for  the 
largest. 

Check  tests  of  lugs  according  to  the  design  just  indi- 
cated showed  breaking  strengths  substantially  equal  to 
the  tensile  strength  of  the  material  in  every  case  (2 
or  3  specimens  of  each  size  tested).  Practically  all 
the  specimens  failed  in  tension  on  a  section  through  the 
center  of  the  eye.  It  was  found  in  these  tests  also 
that  the  bearing  pressure  on  the  pin  can  be  increased 
for  the  thicker  material,  the  heavier  eye  being  stiffer 
on  account  of  the  mass  of  material  which  resists  the 
tendency  to  a  closing  in  of  the  pin  hole  on  the  sides 
of  the  pin.. 

The  Blue  River  Sewerage  Problem, 
Kansas  City,  Mo. 

THE  Blue  River  (drainage  area  265  sq.mi.),  which 
extends  along  the  easterly  limits  of  Kansas  City, 
Mo.,  and  flows  north  into  the  Missouri  River,  has  be- 
come little  more  than  an  open  sewer  in  dry  weather. 
About  58  per  cent  of  the  area  and  about  50  per  cent  of 
the  population  of  Kansas  City  is  tributary.  The  sewage 
of  the  Blue  River  VaKey  together  with  the  sewage  of 
the  entire  metropolitan  area  discharges  into  the  Mis- 
souri River  which  a  few  miles  below  is  used  as  a  source 
of  water  supply  by  the  city  of  Independence,  Mo.  The 
problem  of  the  Blue  River  sewerage  project  therefore 
includes  an  intercepting  sewer  and  sewage  treatment. 
The  intercepting  sewer  is  needed  to  relieve  the  Blue 
River  of  its  present  objectionable  sewage  pollution. 
There  is  involved  primarily  the  capacity  of  the  inter- 
cepting sewer  and  the  probable  development  and  use  of 
the  Blue  River.  Affecting  this  part  of  the  problem  are 
considerations  of  population,  park  development,  rainfall, 
run-off,  existing  sewerage  works,  probable  construction 
costs  and  sewage  quantities.  Affecting  the  sewage 
treatment  parts  of  the  problem  are  considerations  of 
the  rates  of  flow  in  the  Missouri  River,  the  population 
on  the  drainage  area,  the  uses  of  river  water  and  prob- 
able construction  costs. 

A  report  with  recommendations  has  recently  been 
submitted  to  the  Board  of  Public  Works  of  Kansas  City, 
for  which  Robert  W.  Waddeil  is  engineer  and  Paul  A. 
Hartung  is  engineer  of  sewers,  by  Pearse,  Greeley  & 
Hansen,  consulting  engineers,  Chicago.  A  bond  elec- 
tion is  set  for  (his  month.  The  problem  has  been 
studied  for  many  years  by  the  Sewer  Department  and 
much  information  was  available.  Following  a  thorough 
discussion  of  intercepting  .sewer  practice  (see  table) 
are  the  following  recommendations  for  the  intercepting 
sewer: 


1.  Where  possible,  separate  sewers  should  be  provided  in 
districts  as  yet  undeveloped. 

2.  Where  the  intercepting  sewer  is  planned  to  prevent  the 
pollution  of  park  ponds  or  lagoons,  a  capacity  of  400  sral. 
per  capita  daily,  equivalent  to  only  four  dilutions,  is  not 
too  low  for  Kansas  City  conditions.  For  such  relatively 
intense  developments  a  flow  at  the  rate  of  500  gal.  per  capita 
daily  of  tributary  population  would  not  be  unreasonable. 

3.  For  portions  of  the  intercepting  sewer  designed  to 
protect  a  flowing  stream  passing  through  industrial  dis- 
tricts, a  capacity  for  not  less  than  about  200  gal.  per  capita 
daily  would  relieve  the  stream  sufficiently  to  prevent  the 
too  frequent  occurrence  of  objectionable  conditions  of 
relatively  long  duration. 

4.  It  is  not  unreasonable  to  plan  sewer  capacities  at  the 
above  per  capita  rates  of  flow  for  a  population  of  25  per 
acre  from  the  tributary  areas. 

5.  The  estimated  construction  cost  of  the  intercepting 
sewer  on  this  basis  is  around  $2,000,000. 

6.  Should  the  capacity  of  the  Blue  River  intercepting 
sewer,  as  built,  prove  too  small  at  a  later  date  to  afford 
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sufl^cient  protection  to  Blue  River,  as  developed,  it  would 
be  feasible  to  install  at  the  principal  overflows  treatment 
plants  for  the  storm  sewage  and  thus  provide  a  further 
protection  to  the  water  course.  This  treatment  can  be  first 
by  sedimentation  and  later  by  filtration  should  that  be  found 
necessary. 

In  the  discussion  of  the  problem  of  sewage  treat- 
ment along  the  Missouri  River  there  is  indicated  a  total 
pollution  for  the  Kansas  City  metropolitan  area  of 
465,000  population  and  an  additional  pollution  from 
industrial  sources  of  430,000  more  equivalent  popula- 
tion.   The  following  recommendations  were  made: 

1.  From  the  standpoint  of  sewage  pollution  and  stream 
flow,  the  river  below  the  city  has  not  yet  reached  a  condi- 
tion of  nuisance  requiring  the  installation  of  sewage  treat- 
ment. On  a  low  flow  of  10,470  sec. -ft.,  which  is  available 
98  per  cent  of  the  time,  the  dilution  of  the  domestic  and 
industrial  sewage  is  equivalent  at  present  to  11.8  sec.-ft. 
per  1,000  population. 

2.  The  normal  growth  of  population  and  industry  along 
the  Missouri  River  and  the  present  available  data  relating 
to  the  condition  of  the  river  water  point  to  the  need  for  a 
comprehensive  policy  as  regards  sewage  treatment  and 
water  supply.  A  comprehensive  survey  of  the  Missouri 
River  through  Kansas,  Nebraska,  Missouri  and  Iowa  .should 
be  made  to  determine  the  conditions  and  lay  down  a  defi- 
nite basis  of  co-ordination  of  effort  in  lines  of  water  puri- 
fication and  sewage  treatment. 

3.  At  the  present  time,  therefore,  extensive  or  complete 
sewage  treatment  is  not  considered  necessary  for  the  Blue 
River  sewage.  However,  in  our  opinion,  partial  sewage  treat- 
ment by  rough  clarfication  with  chlorination  will  be  needed  in 
the  near  future  for  Kansas  City  sewage.  It  seems  to  us  rea- 
sonable, therefore,  to  make  a  start  on  sewage  treatment  in  a 
moderate  way  at  the  present  time  in  order  to  determine  the 
working  of  a  sewage  treatment  plant  with  Kansas  City 
sewage.  This  conclusion  in  favor  of  moderate  sewage 
treatment  at  the  present  time  is  further  reinforced  by  the 
protection  it  will  afford  to  the  Independence  intake,  par- 
ticularly during  times  of  epidemic,  and  also  by  the  preven- 
tion of  deposits  of  sludge  in  the  lower  Blue  River. 
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Oklahoma  Engine  Terminal  and  Line  Revision;  M.,  K.  &  T.  Ry. 

Extensive  Improvements  Cover  Terminal  and  Freight  Facilities  and  New  Entrance  to  City — 
Novel  Turntable — Coal,  Ash  and  Water  Softening  Plants 


AS  PART  of  a  program  for  remodeling  and  enlarg- 
.  ing  engine  terminals,  in  order  to  provide  for 
increasing  traffic  and  the  introduction  of  heavier  loco- 
motives, the  Missouri,  Kansas  &  Texas  Ry.  has  recently 
completed  a  new  engine  terminal  at  Oklahoma  City, 
Okla.,  at  a  cost  of  approximately  $1,000,000.  This  new 
terminal  includes  a  ten-stall  roundhouse  with  machine 
shop  annex,  100-ft.  turntable  with  special  end  sup- 
ports, 300-ton  coaling  station,  power-operated  .ashpits. 


crossing  of  the  Rock  Island  Lines,  but  all  main  track 
movements  through  the  yard  are  protected  by  au- 
tomatic block  signals. 

In  the  new  engine  terminal.  Fig.  2,  the  track  plan 
forms  a  flat  triangular  layout  with  direct  connection 
to  the  turntable  from  each  end  of  the  yard.  In  antic- 
ipation of  future  yard  extension,  the  plans  for  which 
include  a  new  train  yard  east  of  the  present  yard  (see 
Fig.    1),   the   main   approach    is   from   the   east,   three 


water  .softening  plant,  storehouse  and  minor  buildings 
as  well  as  tracks  and  facilities  for  freight  car  repairs 
and  for  cleaning  and  storing  passenger  cars.  About 
thirty  locomotives  are  handled  daily  at  this  point. 

Recent  extensive  betterments  on  the  line  between 
Oklahoma  City  and  Parsons,  Kan.,  including  strength- 
ening of  trestles,  reballasting  and  heavier  rails,  have 
made  it  possible  to  operate  'arger  and  more  powerful 
engines  on  this  division.  The  old  engine  terminal,  built 
in  1903,  was  inadequate  for  the  equipment  now  in 
use,  but  the  site  afforded  no  space  for  expansion  and 
it  was  decided  to  construct  an  entirely  new  plant  at  a 
location  where  ground  is  available  not  only  for  imme- 
diate requirements  but  also  for  future  growth.  A  new 
main  line  approach  was  included  in  the  improvements, 
as  shown  by  the  general  plan.  Fig.  1. 

Relocation  of  Main  Line  Approach 

To  improve  the  approach  to  the  new  engine  terminal 
and  freight  yard  and  also  to  improve  the  main  line 
entrance  to  the  city  by  eliminating  ten  street  cross- 
ings at  grade,  a  2! -mile  cutoff  has  been  built,  as  shown 
in  Fig.  1.  The  passenger  station  is  at  the  end  of  a 
stub  track  connected  to  two 
main  lines  running  north 
and  east,  the  old  main  line 
from  the  north  traversing  a 
district  laid  out  of  residen- 
tial development.  To  avoid 
this  district  the  cutoff  leaves 
one  line  north  of  the  city 
and  connects  with  the  other 
at  a  point  east  of  the  en- 
gine terminal,  as  shown.  A 
three-span  concrete  viaduct 
carries  23rd  St.  over  the 
cutoff  and  10th  St.  is  carried 
under  it  by  a  concrete  sub- 
way.    There     is     a     grade  fig 


engine  tracks  leading  from  the  throat  of  the  yard  to 
the  turntable.  Two  of  these  are  served  by  ashpits  and 
two  by  the  coaling  station,  while  water  columns  serve 
these  three  tracks  and  also  the  fourth  approach  track 
at  the  west  end,  which  is  mainly  for  the  use  of  pas- 
senger engines,  the  station  being  west  of  the  engine 
terminal.  Two  stub  tracks  serve  the  ashpits  and  the 
coaling  station.  Along  the  north  side  of  the  layout 
is  a  thoroughfare  or  running  track  connecting  the  two 
approaches.  The  roundhouse  is  served  only  by  the 
turntable,  no  through  track  or  rear  entrance  being 
provided.  Adjacent  to  it  are  five  open  radial  tracks, 
without  repair  pits,  for  holding  engines  which  do  not 
need  attention.  These  tracks  are  equipped  with  steam 
blower  pipes  for  the  engine  fires. 

Since  the  site  included  swampy   ground  a  consider- 
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FIC.    3.      CROSS-SECTION  OF  ROUNDHOUSE 

able  amount  of  filling  was  required,  and  a  creek  forming 
a  surface  drain  for  part  of  the  city  was  diverted  so 
as  to  pass  under  the  end  of  the  yard  in  a  concrete 
double-barred  box  culvert  having  two  openings  5x8 
ft.  to  give  ample  flood  capacity.  Before  the  filling  was 
placed,  the  roundhouse  foundations  and  pits  were  buiit 


FIG.    4.      GLASS   W.VLLS    MAKE    LIGHT    l.^LXlJliui  .;U 

to  rail  level,  or  71  ft.  above  the  original  surface,  thus 
saving  time,  although  the  cost  was  slightly  greater 
than  if  the  filling  had  been  placed  first.  Most  of  the 
foundations  are  on  about  4  ft.  of  loam  overlying  a 
28-ft.  bed  of  quicksand,  the  surface  of  which  is  84  ft. 
below  rail  level. 

Roundhouse  and  Engine  Pits 

Timber  frame  construction,  with  brick  and  glass 
walls  and  timber  roof,  was  adopted  for  the  roundhouse 
for  economy  and  light  weight  in  view  of  the  founda- 
tion conditions.  The  building,  Fig.  3,  is  105  ft.  deep, 
divided  into  five  21-ft.  bays,  the  inner  and  two  outer 
bays  having  a  low  roof  while  the  others  form  a  wide 
and  high  monitor.  An  exceptionally  well-lighted  in- 
terior is  obtained  by  the  extensive  use  of  glass,  as 
indicated  by  Fig.  4,  wood  sash  being  used  in  the 
monitor  and  the  flat  skylights  over  the  outer  bay,  and 
steel  sash  being  used  in  the  walls  and  swinging  doors. 
These  dov^rs  have  an  unusually  large  proportion  of 
glass.  Diff"used  light  for  night  work  is  provided  by 
electric  flood  lights  set  on  the  rear  wall,  between  the 
stalls. 

In  each  stall  is  an  engine  pit  79  ft.  long.  Two  of 
these  pits  are  connected  by  a  transverse  drop  pit  for 
handling  driving  wheels  and  two  other  pits  are  similarly 
connected  by  a  smaller  drop  pit  for  truck  and  trailer 


wheels,  a  traveling  pneumatic  jack 
being  operated   in  each  drop  pit. 
The  engine  tracks  are  carried  over 
these  drop  pits  by  removable  rails 
10  ft.  and  6  ft.  long  respectively, 
each    of   these   being    100-lb.    rail 
trussed  by  a  road  with  flattened 
ends  riveted  to  the  rail  base,  as 
shown   in   Fig.  5.     Between   each 
pair  of  stalls   are  arranged   four 
pipe  lines;  one  for  hot  water  for 
washing     out     boilers,     a     steam 
blower  line  for  starting  fires,  an 
air  line  for  operating  pneumatic 
tools  and  testing  brakes,  and  a  water  line  for  fire  pro- 
tection and  general  utility.     The  boiler  washing  plant 
operates  on  a  circulating  system,  sludge  and  scale  being 
removed  from  the  return  water  so  that  the  water  can 
be  used  over  again  and  heat  thus  saved. 

To  reach  a  good  foundation  the  pit  walls  had  to  be 
carried  to  a  depth  of  about  8  ft.  Concrete  was  saved 
by  leaving  an  open  space  under  the  pit  floor  and  by 
forming  openings  in  the  lower  portions  of  the  side  walls 
(see  Fig.  5).  Projecting  curbs  at  the  top  protect  the 
heating  pipes  laid  along  the  walls.  The  pit  tracks 
are  of  100-lb.  rails,  secured  by  clips  and  nuts  on  anchor 
bolts  and  resting  on  -i-in.  plates  spaced  2  ft.  apart. 
At  the  ends  and  middle  of  the  pit  the  walls  are  in- 
creased in  thickness  and  capped  with  7  x  16-in.  jacking 
timbers.  A  4-in.  brick  floor  is  laid  on  2  in.  of  sand 
and  6  in.  of  cinders,  with  grated  sumps  draining  into 
the  pits,  as  shown. 

A  one-story  brick  building  80  ft.  square,  with  flat 
roof  supported  by  combination  trusses,  adjoins  the 
roundhouse  and  contains  a  machine  shop  for  running 
repairs  to  the  locomotives,  an  engine  room  and  a  boiler 
room.  The  boilers,  served  by  a  100-ft.  reinforced-con- 
crete  chimney,  supply  steam  for  an  air  compressor  and 
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FIG.  B.     TURNTABI.,E  WITH  TRACTOR  AND  END  TRUCKS 


the  boiler  washing  plant  and  also  for  heating  the  build- 
ing.s  ar.d  the  cars  in  the  coach  yard.  Concrete  is  used 
for  the  boiler  room  floor  and  mastic  on  concrete  else- 
where, except  that  a  cinder  floor  is  used  for  that  part 
of  the  shop  assigned  to  blacksmith  work.     Steam  pipes 
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Plan   of  Truck    Frame 


FIG. 


Section  Through  Truck 
DETAILS  OF  SPRING  TRUCK  FOR  TURNTABLE 


carried  underground  in  the  buildings  are  insulated  and 
laid  in  split  I  lie  conduits.  Concrete  conduits  are  used 
for  steam  and  other  piping  laid  in  the  yard. 

'I'urntablp:  Truck  Design 

Shock  absorbing  end  carriages  or  trucks  are  special 
features  of  the  100-ft.  center-bearing  deck  girder  turn- 
table, Fig.  6.  The  trucks  ( Fig.  7)  are  of  I-beam 
construction,  each  fitted  with  a  pair  of  cast  steel  bear- 
ing blocks  separated  by  two  8-in.  M.  C.  B.  coiled  car 
springs.  The  roller  wheels  just  touch  the  circle  rail, 
and  the  usual  1-in.  play  between  rail  and  wheel  is  pro- 
vided between  the  bearing  blocks  by  means  of  the 
springs.  A  load  of  about  24,000  lb.  or  a  net  impact 
load  of  about  20,500  lb.  on  the  end  of  the  table  is 
reciuired  to  close  the  blocks  together  to  a  solid  bearing. 
Shoulder  bolts  between  the  upper  flanges  of  the  I-beams 
and  the  upper  block  on  which  the  main  girder  rests, 
hold  the  trucks  in  place,  lifting  those  of  one  end  when 
the  opposite  end  of  the  table  is  depressed,  all  wheels 
remaining  permanently  in  contact  with  the  circle  rail. 
It  is  thought  that  this  type  of  truck  provides  maxi- 
mum flexibility  in  the  rocking  of  the  table,  relieving 
it  of  the  greater  part  of  the  impact  load  as  engines 
enter  and  leave  the  turntable. 

A  35-hp.  motor-driven  tractor  operates  the  turntable. 
Foundation  piles  are  placed  under  the  center  pedestal 
and  under  the  circle  rail,  which  is  laid  on  a  bench  in 
the  concrete  pit  wall.    The  radial  tracks  diverge  at  an 


angle  of  5  deg.  52  min.  and 
are  spaced  14  ft.  1'  in. 
c.  to  c.  at  the  roundhouse 
doors.  Flood  lights  mounted 
n  the  roundhouse  wall  and 
.;i  the  coaling  station  pro- 
\  i«le  e.xceptionally  good  light- 
iiifi'  for  the  turntable  and  its 
approach  tracks. 

As  the  hard  city  water  is 
not  suitable  for  the  loco- 
motives or  stationarj'  boil- 
ers, a  water  softening  plant 
with  a  capacity  of  20,000  gal. 
jjer  hour  has  been  installed. 
Soda  ash  and  lime  are  used 
ordinarily,  in  proportions 
of  the  water,  but  an   iron 


varying  with  the  quality 
solution  is  also  used  as  a  precipitant  when  the  water 
contains  a  large  amount  of  solids  in  suspension.  Stor- 
age for  100,000  gal.  of  softened  water  is  provided  in 
a  26-ft.  steel  standpipe  44  ft.  high,  Fig.  8.  The  dos- 
ing chamber  is  on  top  of  the  tank  and  the  machinery 
for  mixing  the  solution  is  installed  in  an  adjacent 
building.  The  sanitary  sewer  system  of  the  terminal 
is  connected  to  a  city  sewer. 

A  reinforced-concrete  coaling  station,  Fig.  9,  of  the 
automatic  single-bucket  type,  electrically  operated  and 
with  300  tons  storage  capacity,  serves  engines  on  two 
tracks  leading  to  the  turntable.  On  account  of  the 
nature  of  the  soil,  the  pit  is  of  the  shallow  type  with 
a  cross  feeder  or  transfer  car  feeding  the  2-ton  ele- 
vator bucket,  the  arrangement  being  similar  to  that 
of  a  p!ant  described  in  Engineering  Nexcs-Record  of 
March  11,  1920,  p.  520.  Coal  is  delivered  to  a  track 
hopper  on  a  stub  track  which  passes  under  the  coal  bin 


I'll-,.    ,s.      WATKi;   sell    IlIMX.  ;     I  I.A.NT    AND   lOO.OOO-GAU 
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and  has  a  .slight  ascending  grade,  the  cars  being  pushed 
to  the  end  of  the  track  and  then  fed  back  by  gravity  to 
the  coal  hopper  and  ash-handling  plant  as  required. 
Sand-handling  facilities  include  a  200-yd.  oi>en  bin  for 
wet  sand  storage  and  two  steam  dryers,  the  dry  sand 
being  conveyed  by  compi-essed  air  through  pipes  to  « 
20-ton  bin  in  the  top  of  the  coal  bin.  On  each  side 
of  the  coaling  station  are  two  coal  spouts  and  sand 
pipes,  so  that  four  engines  can  be  supplied  simultane- 
ously. 

Each  ashpit  has  a  steel  bucket  or  car  to  receive  the 
ashes  from  the  engines,  the  car  being  operated  on  an 
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inclined  track  at  right  angles  to  the  engine  track  by 
means  of  a  cable  and  air  cylinder,  as  shown  in  Fig.  10. 
The  track  extends  above  ground  on  steel  bents  to  such 
a  height  that  the  drop-bottom  bucket  delivers  the  ashes 
into  a  gondola  car  on  an  adjacent  spur  track,  a  third 
rail  supporting  the  hinged  bottom  of  the  car  being 
curved  so  as  to  allow  the  bottom  to  drop. 

Miscellaneous  Facilities 

Three  car  repair  tracks  with  capacity  for  45  cars 
and  with  a  shed  145  ft.  long  over  two  of  them'  are 
located  between  the  roundhouse  and  freight  yard. 
There  are  also  three  coach  tracks,  with  capacity  for 
twenty-one  coaches,  the  coach  yard  being  served  by  pipe 
lines  supplying  water,  steam,  air  and  gas  for  lighting. 
A  brick  storehouse  30  x  103  ft.  with  concrete  basement 
for  oil  storage  and  2,950  sq.ft.  of  open  platform,  is 
located  between  the  roundhouse  and  car  repair  facil- 
ities, to  handle  supplies  for  the  entire  plant.  Lava- 
;ories,  lockers  and  toilets  are  provided  in  a  separate 
Drick  building,  24  x  45  ft. 

Although  the  improvements  now  recently  completed 
lid  not  include  extension  of  the  freight  yard,  which 
s  planned  for  later  construction,  they  did  provide  a 
•earrangement  of  the  east  ladder  track  in  line  with 
)lans  for  later  enlargement  of  the  yard.  They  include 
ilso  the  installation  of  a  new  50-ft.  heavy-duty  track 
cale  with  capacity  of  75  tons  per  section,  designed 
0  meet  the  latest  specifications  of  the  American  Rail- 
vay  Engineering  Association  and  U.  S.  Bureau  of 
itandards.  The  scale  is  located  on  the  main  switching 
Bad,  and  at  an  elevation  which  forms  a  modified  hump, 
iving  gravity  movement  oflF  the  scale  and  through  the 
idder  track  into  the  yard. 

Grading  and  culvert  work  were  done  by  List  & 
'rifford,  Kansas  City,  Mo.  The  contractor  for  the 
uildings  was  H.  D.  McCoy,  Cleburne,  Tex.,  and  on 
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FIG.   10.     AIR-OPERATED  ASH-HANDLING  PLANT 

this  part  of  the  work  the  railway's  building  inspector 
was  A.  E.  Reily,  architectural  engineer,  Kansas  City, 
Mo.,  who  has  furnished  much  of  the  information  for 
this  article.  The  water  softening  and  storage  plant 
was  built  by  Graver  Corporation,  the  coaling  station 
by  Roberts  &  Schaefer,  the  ash-handling  plant  by 
William  Robertson  &  Co.,  and  the  boiler  washing  plant 
by  the  National  Boiler  Washing  Co.,  all  of  Chicago. 

Design  and  construction  of  the  terminal  and  its  con- 
nections were  under  the  direction  of  Frank  Ringer, 
chief  engineer  of  the  Missouri,  Kansas  &  Texas  Ry., 
with  the  construction  in  direct  charge  of  J.  M.  Metcalf, 
principal  assistant  engineer,  and  D.  I.  Stephens,  assist- 
ant engineer. 

Virgin  Growth  and  Second  Growth  Timber 

Specifications  often  call  for  virgin  growth  or  second 
growth  timber,  yet  the  terms  are  without  fixed  sig- 
nificance, and  the  material  when  delivered  cannot  be 
identified  positively  as  belonging  to  one  class  or  the 
other. 

Virgin  growth  is  generally  thought  of  as  slow  grow- 
ing timber,  while  second  growth,  due  to  more  favorable 
conditions,  is  relatively  rapid.  A  faster  rate  of  growth 
is  evidenced  by  wider  annual  rings,  which  are  popularly 
supposed  to  indicate  stronger  and  tougher  wood  in  the 
hardwoods,  such  as  ash,  hickory,  elm  and  oak;  and 
weaker  and  brashy  wood  in  the  conifers,  such  as  pine 
and  fir.  Hence,  for  uses  in  which  strength  and  tough- 
ness are  essential,  second  growth  is  sought  among  the 
hardwoods;  in  conifers  virgin  growth  is  desired. 

As  a  second  growth  forest  attains  maturity,  the  rate 
of  growth  slows  up,  and  the  annual  rings  may  be  no 
wider  than  in  virgin  growth  timber  of  the  same  size. 
On  the  other  hand,  when  a  slow-growing  suppressed 
forest  tree  is  freed  by  removing  the  neighboring  trees, 
it  may  grow  rapidly  for  a  long  period.  Therefore,  it 
is  possible  to  have  some  wood  with  the  characteristics 
of  virgin  gro\vth  and  some  with  those  of  second  growth 
in  the  .same  tree.  Furthermore,  individual  trees  in  a 
virgin  growth  forest  may  have  the  characteristics  of 
second  growth  throughout  and  vice  versa.  The  Forest 
Products  Laboratory,  Madison,  Wis.,  considers  it  advis- 
able to  disregard  rate  of  growth  iind  rely  upon  densit} 
as  a  guide  to  quality. 
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Problems  in  the  Chlorination  of  Water — II 

Seventeen  Water-Works  Operators  Give  Experience  on  the  Effect  of  Temperature  on  Wastes  and  Odors, 

Corrosion  of  Metals  and  Efficiency  Factors 


The  data  and  opinions  on  tastes  and  odors  and  on 
corrosion  of  metals  due  to  chlorination  ivere  given  in 
the  issne  of  Sept.  8.  The  present  article  concludes  the 
symposium. — EDITOR. 

Efficiency  Factors 

OPINION  appears  to  be  about  equally  divided  as  to 
whether  it  is  expedient  to  hold  filters  responsible 
for  full  bacterial  efficiency  or  to  depend  on  chlorine  for 
bacterial  results,  letting  the  filter  remove  particularly 
the  visible  impurities.  This  question  is  a  vital  one  and 
the  original  idea  of  emergency  use  only  for  chlorine  has 
given  way,  in  many  cities,  to  material  reliance  on  it  for 
bacterial  efficiency,  with  the  result  of  prolonging  the  life 
of  many  filters  which  had  long  ago  reached  the  obsoles- 
cent stage.  Many  wooden  tub  filters  25  to  30  years  old 
will  have  to  be  replaced  now  because  of  actual  decay  of 
the  staves  rather  than  for  inefficiency  of  final  results. 

Another  efficiency  factor  is  the  amount  of  organic 
matter  chlorine  can  handle.  Undoubtedly  water  heavy 
with  turbidity  and  organic  material  is  far  more  difficult 
to  sterilize.  The  mass  making  up  the  separate  particles 
mechanically  offers  a  barrier  to  the  penetration  of  the 
chemical  to  the  bacteria  inclosed.  Although  some  of  the 
answers  indicate  that  there  is  a  limiting  amount  of 
organic  matter,  a  few  operators  report  no  lowered  effi- 
ciency due  to  certain  kinds  of  organic  matter.  Algae,  as 
brought  out  in  the  last  question,  usually  reduces  the 
efficiency  because  it  absorbs  an  extra  amount  of  chlorine, 
but  this  effect  is  not  invariable.  Not  every  operator  has 
yet  got  over  the  Mea  that  he  must  meet  the  U.  S.  Public 
Health  standards  which  were  never  intended  for  general 
application.    The  questions  and  answers  follow: 

9.  Does  the  bactei-ial  reduction  effected  by  an  excessive 
(i.se  (;/  chlorine  warrant  letting  doivn  on  the  possible  effi- 
ciency of  filter  plants?  In  other  tvords,  should  filter 
efficiency  be  allowed  to  drop  with  the  idea  that  the  bacterial 
efficiency  may  be  raised  by  a  liberal  use  of  chlorine? 

10.  Can  a  ivater  be  efficiently  chlorinated  which  carries 
a  large  amount  of  organic  matter?  Does  it  pay  to  aid 
excessive  amounts  of  chlorine  in  an  attempt  to  remove 
bacteria  to  meet  the  U.  S.  Public  Health  standards  when, 
the  water  to  be  treated  carries  large  anwunts  of  organic 
matter,  especially  algae  growths? 

11.  What  effect  have  algae  groivths  in  redticing  the 
efficiency  of  chlorine  which  has  been  applied  to  water  for 
sterilization? 

Mr.  Gettrust — 9.  Why  excessive  use  of  chlorine?  Plants 
with  daily  techn.oal  supervision  should  be  operated  as 
economically  as  possible.  The  present  high  cost  of  coag- 
ulants warrants  the  operator  in  using  just  sufficient  to 
obtain  a  clear  effluent  and  obtain  the  bacterial  efficiency 
by  a  proper  dose  of  chlorine. 

10.  Cannot  be  answered  offhand.  Each  supply  has  its 
peculiarities  which  require  separate  study. 

11.  No  trouble  from  algae  in  our  filtered  water,  but 
it  has  been  my  experience  that  waters  very  low  in  oxypen 
consumed  are  difficult  to  treat  successfully  with  liquid 
chlorine  and  avoid   troubles  due  to  taste. 

Mr.  Ellma — 9.  A  reasonable  reliance  may  be  placed -upon 
chlorine  disinfection  to  offset  lowered  filter  efficiency.  The 
extent  to  which  one  may  go  depends  entirely  on  the  original 
quality  of  the  raw  water,  and  upon  the  efficiency  of  the 
filters  where  the  latter  are  used.  The  use  of  large  amounts 
of  chlorine  for  such  purposes  does  not  seem  warranted, 
but  if,  in  the  ordinary  course  of  operation,  filter  efficiency 


does  fall  off,  and  disinfection  is  able  to  maintain  a  good 
over-all  efficiency,  the  writer  can  see  no  laxity  or  disregard 
of  the  sanitary  quality  desired  if  advantage  is  taken  of 
the  efficiency  of  disinfection. 

Attempting  to  meet  the  U.  S.  Public  Health  Service 
standards  may  be  commendable  but  by  no  means  always 
necessary.  These  standards,  in  the  ^\Titer's  opinion,  cannot 
possibly  be  met  in  some  cases,  although  easily  reached  in 
others.  It  is  very  questionable  whether  these  so-called 
standards  are  generally  applicable  to  the  varied  classes 
of  water  met  with  in  public  supplies,  or  that  non-con- 
formity to  them  is  indicative  of  a  poor  grade  of  drinking 
water.  Here  also  each  case  must  be  considered  upon  its 
individual  merits. 

10  and  11.  The  disinfection  of  waters  containing  much 
organic  matter  is  difficult,  and  may  be  inefficient.  Where 
algae  growths  are  the  cause,  it  would  seem  as  though 
filtration  should  be  used  to  remove  them,  and  this  treat- 
ment be  followed  by  disinfection.  If  dissolved  or 
colloidal  organic  matter  is  present  in  large  amount,  the 
problem  is  more  difficult.  Each  case  would  have  to  be 
considered  by  itself. 

Report  From  Baltimore 

Messrs.  Walden  and  Powell — 9.  Undoubtedly  water  from 
filter  plants  inefficiently  operated  can  be  chlorinated  so  as 
to  produce  a  water  of  satisfactory  bacteriological  content 
to  meet  the  U.  S.  Public  Health  standard.  The  writers 
believe  that  intentionally  permitting  low  filter  efficiency 
and  covering  the  defect  by  sterilization  is  poor  practice 
and  should  be  discouraged  in  every  instance.  However, 
where  it  is  necessary  to  filter  at  a  high  rate  it  is  desirable 
to  chlorinate  the  filter  effluent  in  order  to  produce  water 
of  a  satisfactory  quality.  f 

10.  Where  it  is  very  difficult  to  chlorinate  a  water  whicfl 
contains  a  large  amount  of  organic  matter,  particularly 
those  with  heavy  growths  of  algae  r.nd  allied  organisms, 
it  has  been  our  experience  that  an  excessive  amount  of 
chlorine  does  not  always  accomplish  the  desired  results.' 
Apparently  there  is  a  peak  in  the  curve  when  chlorination' 
treatment  is  efficient  and  beyond  this  point  little  can  bei 
accomplished   by   excessive   dosing. 

11.  Algae  growths  unquestionably  reduce  the  sterili«-( 
ing  efficiency  of  chlorine.  A  water  so  heavily  treated  wit! 
chlorine  as  to  completely  remove  algae  will  be  most  objec- 
tionable from  after-tastes  and  odors  due  to  this  treatment 
It  is  much  more  desirable  to  remove  the  algae  with  coppei 
sulphate  or  by  filtration  than  by  chlorine. 

Mr.  Armstrong — 9.  The  efficiency  of  a  filter  plant  shoulc 
not  be  lowered  in  any  respect  with  the  idea  of  making  uj 
for  careless  operation  by  the  use  of  chlorine.  To  som< 
people  a  slight  taste  of  chlorine  is  very  obnoxious,  am 
in  winter  when  there  is  great  danger  of  the  taste  then 
might  be  some  justification   in   reducing  the  amounts. 

10.  We  believe  that  water  containing  large  amounts  o: 
organic  matter  can  be  effectively  chlorinated.  When  thi 
water  with  which  we  deal  contains  considerable  amount 
of  organic  matter,  if  chlorinated  enough  to  have  a  residua 
chlorine  several  hours  after  application,  the  bacterial  reduc 
tion  will  be  good.  It  is  also  noted  in  the  warmer  month 
that  there  is  an  increase  of  bacteria  after  the  free  chlorin' 
in  the  water  has  disappeared.  Sometimes  this  increas 
amounts  to  more  bacternv  than  were  in  the  water  befor 
chlorination. 

11.  Algae  growths  in  the  water  increase  the  amount  o 
chlorine  required,  as  the  presence  of  these  organisms  i 
the  water  increase  the  amount  of  oxidizable  organic  mattei 

Mr.  Van  Loan — 9,  10  and  11.  No  results  in  Philadelphi 
with  such  waters. 

Dr.  Hale — 9.  New  York  City  does  not  operate  filt* 
plants  at  the  present  time,  but  it  is  our  opinion  that  th 
use  of  chlorine  to  produce  bacterial  efficiency  justifies  highc 
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rates  of  filtration,  provided  the  water  is  properly  clarified 
and  purified  and  provided  the  question  of  continuous  effi- 
ciency of  the  chlorination  is  taken  into  account,  i.e.,  adequate 
supervision  to  prevent  any  breakdown  of  service. 

The  question  of  meeting  the  U.  S.  Public  Health  standard 
depends,  to  my  mind,  entirely  upon  knowledge  of  the  kind 
and  amount  of  contamination,  probability  of  typhoid,  char- 
acter of  supply,  etc. 

10.  New  York's  supplies  carry  only  small  amounts  of 
color  and  organic  matter  with  the  exception  of  algae 
growths  at  periods. 

11.  Algae  increases  the  dosage  required  to  maintain  effi- 
cient B.  Coli  removal,  but  not  to  excessive  amounts.  A 
maximum  dosage  of  our  supplies  would  probably  be  0.4 
to  0.5  p.p.m.  However,  we  regulate  algae  growths  by 
various  other  means,  such  as  treatment  with  copper  sul- 
phate, storage,  aeration  and  change  of  draft  from  one 
level  to  another  and  one  reservoir  to  another. 

Mr.  Luboon  —  9.  Emphatically  no.  We  are  of  the  same 
jpinion  as  the  state  boards  of  health  in  this  section  of 
;he  country,  which  demand  that  the  filter  efficiency  be 
Maintained  at  the  highest  degree  possible  so  as  to  furnish 
I  safe,  potable  product.  Chlorination  is  resorted  to  as  a 
precautionary  rather  than  a  primary  measure. 

10.  A  water  carrying  a  large  amount  of  organic  matter 
,  an  be  efficiently  chlorinated,  although  the  element  of  taste 

md  the  question  of  desirability  enter  in.  Regarding  the 
iddition  of  excessive  amounts  of  chlorine  in  an  attempt 
0  remove  bacteria  to  meet  U.  S.  Public  Health  standards, 
his  must  be  done  if  it  is  desired  to  use  certain  waters 
n  interstate  carriers.  For  ordinary  purposes  the  U.  S. 
'ublic  Health  standard  is  at  times  too  rigid  for  practical 
doption,  especially  where  large  amounts  of  organic  matter 
nd  algae   growths   are   present. 

11.  Algae  growths  reduce  the  efficiency  due  to  the  absorp- 
ion  or  oxidation  of  the  algae  by  the  chlorine;  although 
!iis  reduction  we  believe  is  but  very  slight.  Local  con- 
itions,  we  believe,  have  considerable  bearing  on  all  of 
lese  matters  and  our  answer  is  but  a  generalization. 

Indianapolis  Practice 

Mr.  Jordan — 9.  Your  question  reminds  me  of  the  effort 
eople  in  Indianapolis  mude  in  1908  to  control  the  operation 
:  the  various  parts  of  the  filtration  plant.  The  real  ques- 
on,  as  I  see  it,  is  in  what  rests  the  safety  and  satisfac- 
on  of  the  consumer.  Does  it  make  any  difference  to  him 
filter  4  has  not  shown  a  satisfactory  percentage  removal 
B.  Coli  on  the  last  day  of  February?  So  long  as  the 
nal  product  is  healthful  and  not  distasteful  I  do  not  see 
lat  it  makes  any  difference  what  is  the  operating  effi- 
ency  of  the  different  parts  of  the  purification  plant, 
rovided  (spell  this  word  provided  with  capital  letters)  that 
le  care  of  the  chlorination  apparatus  is  good  and  that 
lere  is  a  duplicate  or  triplicate  installation  of  chlorine 
achines,  so  that  not  for  an  instant  will  the  chlorination 
!  stopped,  and  provided  that  the  supply  of  chlorine  is 
ipt  on  hand.  Naturally,  it  would  not  be  proper  to  reduce 
le  efficiency  of  operation  so  that  if  there  should  be  a  half 
)urs'  interruption  of  the  chlorination  process  there  would 
!  an  ill  effect  upon  the  health  of  the  public. 

10.  Broadly  speaking.  No.  Referring  to  the  U.  S.  Public 
ealth  Service  standard  for  water  on  interstate  carriers, 
beg  to  remind  you,  like  a  great  many  other  people,  of 
16  emphatic  language  of  Mr.  Phelps  at  the  meeting,  in 
*15,  of  the  Indiana  Sanitary  and  Water  Supply  Associ- 
;ion,  that  this  standard  was  not  to  be  interpreted  as  ex- 
nding  to  the  control  of  public  water  supplies.  There 
is  been  no  official  modification  of  the  original  language 
sed  which  justifies  using  this  standard  in  connection  with 
le  rating  of  the  public  water  supply. 

11.  I  have  had  no  experience  with  an  algae  growth  so 
■avy  as  to  appear  to  affect  the  efficiency  of  chlorine.  It 
ould  occur  to  me  that  the  algae  would  manifest  their 
"esence  in  other  objectionable  ways  rather  more  quickly 
lan  would  be  noted  in  reduced  chlorination  efficiency. 
Mr.  Brizzell — 9.  In  a  well  regulated  plant  the  treatment 
lould  be  properly  balanced  in  all  steps  throughout  the 
'ocess,  and  only  an  emergency  should  warrant  an  excessive 


use  of  chlorine  to  take  care  of  any  let-up  in  the  efficiency 
of  the  other  important  steps  of  the  purification  treatment. 

10.  This  question  could  be  more  easily  answered  had  it 
designated  between  chlorination  alone  or  in  connection  with 
coagulation  and  filtration.  Some  waters  carrying  a  large 
amount  of  organic  matter  are  difficult  if  not  impossible  to 
chlorinate  efficiently  without  leaving  a   disagreeable  taste. 

There  are  well  regulated  filter  plants  producing  an 
effluent  which  does  not  meet  the  U.  S.  Public  Health  stand- 
ards for  a  drinking  water  100  per  cent  of  the  time,  yet 
the  water  is  perfectly  safe.  We  have  found,  in  highly 
colored  waters  demanding  a  high  chlorine  feed  to  meet 
the  U.  S.  Public  Health  standards,  that  they  contain  more 
non-fecal  B.  coli  than  water  of  low  color.  We  believe  it 
does  pay  to  aim  to  meet  U.  S.  Public  Health  standards  at 
all  times  with  our  local  conditions  of  raw  water. 

11.  We  have  some  trouble  in  late  summer  with  anabaena 
and  other  green  algae  on  filter  walls  and  troughs.  Scrub- 
bing with  a  solution  of  copper  sulphate  kills  the  growth. 
Chlorine  at  this  station  is  applied  to  the  filtered  water. 
We  have,  therefore,  never  had  trouble  due  to  algae. 

Report  From  Milwaukee 

Mr.  Bohmann — 9.  No.  Filter  efficiency  should  be  kept 
at  as  high  a  point  as  possible  at  all  times,  so  that  if  there 
should  be  any  leaks,  or  any  sudden  increase  in  the  bacteria 
going  to  the  filters,  the  small  amount  of  chlorine  used 
after  filtration  will  be  able  to  cope  with  the  increase. 

10.  Decidedly  yes.  Even  raw  sewage  can  be  efficiently 
chlorinated.  No  matter  how  much  organic  matter  is  in 
the  water,  if  enough  chlorine  is  added  to  keep  the  free 
chlorine  between  0.02  and  0.08  p.p.m.  a  good  reduction  in  the 
bacterial    count    can    be    effected. 

11.  From  our  experience  with  the  experimental  filter 
plant  on  days  when  the  algae  were  exceptionally  high  in 
count,  up  to  600  to  1,000  per  c.c,  there  was  no  difference 
in  the  bacterial  reduction  produced  by  the  chlorine.  The 
effectiveness  was  always  as  usual,  giving  about  95  to  98 
per  cent  reduction,  and  also  the  usual  reduction  in  the 
B.  Coli. 

Mr.  Graf — 9.  When  the  cost  of  coagulants  required  to 
produce  a  water  of  desired  purity  is  out  of  all  proportion 
to  the  cost  of  the  chlorine  necessary  to  produce  the  same 
results,  the  use  of  a  large  amount  of  chlorine  is  warranted. 

10.  Yes.  No.  11.  Algae  growths,  after  water  has  been 
.sterilized  with  chlorine,  show  no  effect  on  bacterial  content. 

Mr.  Birdxall — 9.  Decidedly  No.  (See  Jouniul  .American 
Water  Works  Association,  May,  1920,  p.  384.)  10  No, 
the  water  should  be  filtered  and  copper  sulphate  used  for 
algae  elimination.     11.     No  experience. 

Dr.  LaCroix  —  9.  No.  I  do  not  consider  this  a  safe 
expedient.  10.  It  depends  on  amount.  If  the  water  is 
of  zero  turbidity,  chlorination  will  produce  a  satisfactory 
water,  provided  the  organic  matter  is  not  too  high.  The 
(|uestion  of  meeting  the  U.  S.  Public  Health  standards  is 
more  or  less  a  local  problem,  varying  with  the  character 
of  the  raw  water,  method  of  treatment,  and  public  attitude 
toward  slight  tastes  and  odors.  I  believe  an  operator 
should  strike  a  reasonable  balance  between  the  number  of 
bacteria  present,  their  character,  and  public  sentinjent 
regarding  tastes   and  odors. 

11.  I  have  never  been  able  to  determine  beyond  a  doubt 
what  effect  the  algae  growths  have  in  reducing  the  effi- 
ciency of  chlorine,  but  it  has  been  noticed  that  the  after- 
growth is  much  harder  to  eliminate  when  algae  are  present. 

Mr.  Gillespie — 9.  My  feeling  is  that  the  bacterial  effi- 
ciency of  filters  need  not  be  kept  at  its  maximum  if  chlo- 
rination is  employed,  but  that  such  bacterial  efficiency  in 
the  filters  should  be  obtained  as  accompanies  100  per  cent 
efficiency  in  clarification.  10.  This  seems  to  be  the  most 
serious  condition  to  face,  from  the  standpoint  of  possible 
omplaints.  The  water  can  be  disinfected  but  there  are 
.-lure  to  be  complaints  from  consumers  due   to  tastes. 

11.  As  an  indication  4.0  to  4.5  lb.  per  m.g.  are  necessary 
when  algae  are  excessive  and  0.8  to  1.2  lb.  are  sufficient 
at  other  seasons.  Algae  and  other  factors  conducive  to 
taste  should  be  recognized  only  with  a  view  to  their  elim- 
ination  and  not  as  a   reason   why  chlorination   should   not 
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be  employed.  The  stand  should  be  taken  that  waters  that 
need  disinfection  must  have  it,  taste  or  no  taste.  No  other 
method  of  disinfection  on  a  practical  scale  has  yet  ap- 
peared. 

Mr.  Wilhehn^-9.  There  should  be  no  letting  down  in 
the  efficiency  of  the  filter  plants  at  any  time  with  the  idea 
that  chlorine  can  do  the  work  of  filters.  The  efficiency 
of  chlorination  depends  to  a  great  extent  upon  the  clarity 
of  the  water  after  filtration.  The  excessive  use  of  chlorine 
in  many  cases  seems  to  be  the  result  of  an  effort  to  sterilize 
water  by  chlorination  rather  than  by  filtration.  When 
this  is  done  there  is  no  doubt  a  considerable  amount  of 
free  chlorine  left  in  the  water.  Our  experience  has  been 
that  water  should  be  in  such  a  state  after  filtering  that 
a  maximum  amount  of  0.40  p.p.m.  chlorine  will  reduce  the 
bacterial  count  to  not  more  than  60  bacteria  per  c.c.  with 
no  B.  Coli  present. 

10.  It  is  difficult  to  chlorinate  efficiently  water  carrying 
a  large  amount  of  organic  matter.  Organic  matter  should 
be  removed  from  the  water  before  chlorination  to  get 
satisfactory  results. 

11.  Possibly  many  of  the  tastes  and  odors  found  in  the 
water  are  caused  from  the  action  of  chlorine  on  the  algae 
growths  which  have  not  been  removed  by  filtration.  It  is 
also  probable  that  algae  would  have  the  same  eff"ect  of 
retarding  the  action  of  chlorine  on  bacteria  as  any  other 
matter  which  might  be  in  the  water  and  has  not  been 
removed  by  filters. 

On  the  Canal  Zone 

Mr.  Bunker — 9.  In  two  of  the  three  purification  plants 
on  the  Canal  Zone  there  has  always  been  a  multiplication 
of  harmless  bacteria  in  the  settling  basins  or  filters  or 
both  which  I  have  never  been  able  to  stop  permanently 
due  to  certain  existing  conditions  which  it  is  considered 
inadvisable  to  change.  At  these  plants  chlorinators  were 
installed  principally  for  the  purpose  of  reducing  the  bacteria 
in  the  filtered  waters  below  100  lb.  per  c.c.  The  amount 
of  chlorine  varies  from  2.5  to  3.25  lb.  per  m.g.  which  cannot 
be  considered  as  an  excessive  amount.  In  the  third  plant 
during  the  dry  season  the  raw  water  becomes  quite  clear 
so  that  a  minimum  amount  of  alum  may  be  used  to  remove 
all  the  color  and  turbidity.  However,  as  there  is  only 
one  point  at  which  the  alum  may  be  applied,  i.e.,  between 
the  aeration  basin  and  mixing  chambers,  and  as  the  settling 
period  is  too  long  with  the  normal  flow  of  water  through 
the  plant,  the  amount  of  aluminum  hydrate  which  reaches 
the  filters  and  is  deposited  on  the  sand  is  insufficient  to 
form  a  mat  of  the  proper  thickness.  As  a  result  there  is 
a  drop  in  the  efficiency  of  the  filters  and  the  bacteria  in 
the  effluents  increases  to  more  than  100  per  c.c.  As  long 
as  the  physical  conditions  of  the  effluents  remain  satis- 
factory I  do  not  consider  it  necessary  to  increase  the  alum 
to  such  a  point  that  a  heavier  mat  will  be  formed  on  the 
filters  to  effect  the  removal  of  100  or  200  bacteria  when 
the  normal  amount  of  chlorine  in  use  wll  reduce  the  latter 
to  less  than  50  per  c.c. 

It  is  not  advisable  to  reduce  the  alum  at  any  purification 
plant  (in  order  to  reduce  the  cost  of  the  coagulant)  to 
such  a  point  that  the  physical  qualities  of  the  filter  effluents 
will  be  affected  even  though  the  addition  of  chlorine  will 
reduce  the  bacteria  of  the  mixed  effluents  to  less  than  100 
per  c.c.  Neither  should  the  alum  be  reduced  to  such  an 
amount  that  dirt  will  penetrate  into  the  main  body  of 
the   sand. 

In  those  purification  plants  in  which  chlorine  is  added 
to  the  filtered  waters,  I  am  of  the  opinion  that  it  is  unnec- 
essary to  use  an  excess  of  alum,  above  the  amount  neces- 
sary for  the  removal  of  color  and  turbidity,  in  order  to 
reduce  200  or  300  bacteria  per  c.c.  to  less  than  100  per  c.c. 
provided  that  the  amount  of  chlorine  required  is  not  so 
large  as  to  impart  a  taste  and  odor  to  the  filtered  water. 

10.  An  unfiltered  water  which  contains  a  large  amount 
of  organic  matter  cannot  be  efficiently  chlorinated,  if  by 
this  phrase  is  meant  the  reduction  of  the  bacteria  in  all 
parts  of  a  distribution  system  to  conform  with  the  stand- 
ards of  the  U.  S.  Public  Health  Service.  However,  the 
majority  of  the  water-borne  disease  germs  in  polluted  water 


supplies  may  be  killed  in  nearly  all  cases  if  the  chlorine 
is  added  in  as  large  amount  as  possible  without  imparting 
a  disagreeable  taste  to  the  water.  It  would  not  pay  to 
add  an  excessive  amount  of  chlorine  to  a  water  supply 
containing  a  large  number  of  algae  for  the  purpose  of 
reducing  the  bacteria  below  100  per  c.c. 

11.  In  the  latter  part  of  1920  a  large  multiplication  of 
bacteria  occurred  in  an  open  reservoir  in  Ancon  in  which 
chlorinated  filtered  water  was  stored.  A  sudden  growth 
of  chlorophyceae  furnished  a  food  supply  for  the  few 
bacteria  in  the  disinfected  water.  In  this  case  the  plaster- 
ing of  the  rough  interior  walls  stopped  the  multiplication 
of  bacteria  by  removing  the  crevices,  holes  and  rough  sur- 
faces to  which  the  algae  adhered  and  grew.  Similar 
trouble  was  not  experienced  with  a  covered  reservoir  in 
which  the   same  water  was  stored. 

Mr.  Merrill — 9.  No  filters  are  used  in  any  of  the  water 
supply   systems    in   the    Philippines. 

10.  Our  experience  with  the  Manila  water  supply  seems 
to  indicate  that  water  high  in  organic  matter  cannot  be 
sufficiently  chlorinated.  The  use  of  an  excessive  amount 
of  chlorine  with  the  object  of  obtaining  a  higher  degree 
of  bacterial  reduction  has  not  been  found  effective. 

11.  No  systematic  investigations  have  been  made  in 
reference  to  the  elimination  of  algae  causing  disagreeable 
odor  and  taste,  as  these  organisms  do  not  in  general  occur 
in  abundance  in  Philippine  waters  and  so  far  have  caused 
no  serious  difficulties. 

Dr.  E.  L.  Walker,  of  the  Bureau  of  Science,  proved  con- 
clusively that  the  amoebae  cultivable  from  water  are  not 
pathogenic  (see  his  paper  in  the  Philippine  Journal  of 
Science,  Vol.  6,  Sec.  B,  1911).  No  systematic  work  has 
been  done  on  the  effect  of  chlorination  on  amoebae  since 
Dr.  Walker's  time.  We  can  generally  cultivate  amoebae 
from  the  Manila  water  supply  which  has  been  chlorinated 
at  the   outflow  of  the   reservoir. 


New  Device  for  Testing  Subgrade 
Bearing  Power 

New  Machine  Gives  Six  Loads  per  Minute, 

Varying  From  Zero  to  Maximum  to 

Zero,  Like  Passing  Vehicle 

By  H.  F.  Clemmer 

Testing  Enginier,   Division   of  Highways,    .Springfield,   111. 

TO  DETERMINE  the  action  of  the  subgrade  undeis 
hard-surfaced  roads,  when  subjected  to  repeated 
loads  such  as  would  be  caused  by  the  movement 
of  heavy  vehicles  on  the  surface,  the  Illinois  Highway 
Testing  Laboratory  has  designed  a  new  apparatus 
termed  the  repeating-load  bearing-power  deter 
minator. 

The  pressures  to  which  a  subgrade  under  a  hard- 
surfaced  road  is  subjected  may  be  of  three  kinds,  de- 
pending upon  the  way  in  which  the  load  is  applied 
to  the  surface.  If  the  surface  is  rough,  or  if  a  trucl 
wheel  hits  an  obstruction,  an  impact  force  is  pro- 
duced, while  if  a  truck  stops  for  any  appreciabh 
length  of  time  a  static  load  is  occasioned;  the  actioi 
of  the  subgrade  under  these  two  classes  of  loads  is 
being  studied  by  use  of  the  Goldbeck  impact  bearing 
power  determinator  and  the  Illinois  static-loat 
bearing-power  determinator.  The  repeating-loa( 
bearing-power  determinator  is  being  used  for  makin) 
a  study  of  the  subgrade  when  subjected  to  a  thin 
condition — that  of  a  great  number  of  vehicles  passini 
over  the  surface.  With  its  aid  the  subgrade  actioi 
can  be  noted  when  subjected  to  a  load  increasing  fron 
zero  to  a  maximum  and  then  back  to  zero  again  it 
approximately  the  same  time  and  magnitude  as  in  caS' 
of  a  heavy  wheel  moving  over  a  rigid  surface. 
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Briefly  described,  the  determinator  (see  the  accom- 
panying illustration)  consists  of  a  pipe  frame  in 
which  is  mounted:  a  spring  A  for  producing  pres- 
sure; a  cam  B  which  varies  this  pressure;  a  plunger  C 
which  transmits  this  pressure  to  the  soil;  a  one-sixth 
horsepower  direct-current  motor  I)  which  drives  the 
cam  at  a  constant  speed  of  six  revolutions  per  minute; 
a  footing  E  which  is  attached  to  the  bottom  of  the 
plunger  and  distributes  the  pressure  to  the  soil  ("font- 
i  n  g  s  of  differer.t 
areas  are  shown  at 
the  bottom  of  the 
machine  in  the  il- 
lustration) ;  a  scale 
F  upon  which  the 
pressure  desired  is 
set;  an  Ames  dial  H 
which  registers  the 
action  of  the  soil 
under  the  repeating 
loads ;  a  wheel  / 
which  lowers  the 
cam  section;  and  a 
second  Ames  dial  G 
which  registers  the 
vertical  movement  of 
this  section.  Motor 
power  is  furnished 
by  a  power  unit  car- 
ried on  the  truck 
which  transports 
the  determinator. 

The  action  of  the 
determinator  is  as 
follows:  The  ma- 
chine is  leveled  uj) 
so  that  the  plane  of 
■-he  footing  on  the  bottom  of  the  plunger  is  parallel 
vith  the  surface  of  the  soil.  By  loosening  the  set  screw  n 
ind  applying  a  crank  to  the  shaft  leading  to  the  cam,  the 
)ointer  on  the  upper  end  of  the  spring  is  set  approxi- 
Tiately  to  the  pressure  desired.  Fine  adjustment  of 
he  pressure  can  be  made  by  turning  the  lower  bear- 
ng  upon  which  the  spring  rests.  Set  screw  n  is  then 
ightened  and  the  power  unit  attached.  The  motor, 
n  causing  the  cam  to  revolve,  varies  the  pressure  on 
he  soil  from  zero  to  a  maximum  and  then  back  to 
'.ero  six  times  per  minute.  As  the  soil  is  deflected 
inder  the  pressure  applied  it  is  necessary  to  lower  the 
am  section  in  order  that  the  pressure  remains  con- 
stant. This  lowering  movement  is  accomplished  by 
urning  the  wheel  /  and  is  registered  on  the  dial  G. 
lial  H  registers  to  0.0001  in.  the  action  of  the  soil 
)eneath  the  footing. 

In  order  that  the  soil  might  be  permitted  to  recover 
rom  the  pressure  without  being  opposed  by  the  dead 
oad  of  the  plunger  section,  it  was  necessary  to  design 
m  attachment  which  would  carry  this  load  immedi- 
tely  after  the  pressure  was  released.  A  shaft  A'  and 
I  counter-cam  Y  were  attached  to  the  frame  to  pick 
ip  this  load  and  carry  it  until  just  before  the  pres- 
iure  was  again  applied. 

Different  sizes  of  footing  are  being  used  in  order  to 
ret  some  relation.ship  between  the  action  of  soil  under 
oads  applied  to  different  areas.  The  loads  applied  to 
hese  footing.s  vary  between  5  and  50  lb.  per  square 
nch. 

This  apparatus  is  at  present  being  used  in  the  sub- 
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grade  investigation  work  carried  on  in  connection 
with  the  Bates  experimental  road.  With  the  co-opera- 
tion of  the  U.  S.  Bureau  of  Public  Roads  an  attempt 
is  being  made  to  correlate  the  results  obtained  in  the 
field  with  the  bearing-power  values  as  indicated  by 
laboratory  experiments  at  Washington. 


Timber  Surveying  and  Cruising 

A  special  class  of  survey  work  is  that  of  "cruising" 
limbered  areas  to  make  the  boundaries,  show  topop;- 
raphy  and  indicate  timber  conditions.  Details  of  this 
work  are  given  in  the  following  abstract  of  a  paper 
in  the  C?-o.s.s  Tie  RiiUetin  by  G.  C.  Graeter,  supervisor 
of  lands  of  the  Western  Tie  &  Lumber  Co.,  St.  Louis,  Mo. 

In  cruises  made  by  the  U.  S.  Foi-estry  Bureau  and  cruis- 
inR-  firms  on  government  lands  and  large  bodies  of  hish- 
dass  saw-mill  timber  it  is  general  practice  to  cover  20  per 
cent  of  the  area  by  actually  surveying*  two  4-acre  lots  in 
each  40  acres,  these  sample  areas  being  2  x  20  chains. 
The  surveying  or  compass  party  precedes  the  "cruiser"  oi- 
tallyman  who  counts  trees  and  note  stheir  species  and  size. 
Such  a  party  requires  at  least  three  men  and  more  often  has 
five:  a  compass  man,  two  chainmen,  an  axeman  or  flag- 
man and  the  cruiser.  Cruising  done  in  this  way  is  too 
expensive  and  too  slow  for  the  tie  business. 

For  ordinary  mapping  and  cruising  by  one  man  the 
writer  has  a  field  outfit  consisting  of  a  Brunton  hand 
transit  or  compass,  hand  level  or  clinometer,  a  ,'50-ft.  metal- 
lic tape,  a  10  x  12-in.  sketch  board,  a  scale  divided  (i6  parts 
to  the  inch  and  cross-section  paper  divided  10  parts  to  the 
inch. 

It  is  the  practice  to  start  at  some  known  corner  of  the  tract 
and  proceed  around  the  boundaries  of  the  area,  taking  bear-' 
ings  with  the  compass,  pacing  distances  along  the  outside 
lines,  and  locating  all  points  of  importance  which  can  be 
seen  from  the  outside  lines.  The  lengths  of  the  section 
lines  and  smaller  subdivisions  can  generally  be  secured  from 
government  maps  or  from  the  owner,  and  if  secured  in  time 
they  should  be  plotted  on  the  cross-section  before  starting 
field  work. 

On  the  traverse  of  the  boundaries  note  is  made  of  all 
streams  and  of  all  slopes  over  7  per  cent  or  4  (leg.  After 
the  outside  lines  have  been  traversed  the  track  is  bisected 
diagonally  in  both  directions  from  two  corners.  For  every 
20  acres  a  4-acre  area  is  paced,  in  which  trees  are  counted 
and  their  size  and  kind  noted.  On  these  diagonal  traverses 
the  slopes  over  7  per  cent  or  4  deg.  are  located;  also  stream 
crossings  and  direction  of  flow,  roads,  trails,  clearings, 
swamps,  houses  and  all  natural  features  and  works  of  man 
which  would  help  or  hinder  operations. 

For  the  timber  estimate  the  Doyle  rule,  also  known  as  the 
Connecticut  River  or  St.  Croix  rule  is  used.  This  deducts 
4  in.  from  the  diameter  of  the  log  as  an  allowance  for  slab, 
squares  one-fourth  of  this  remainer  and  multiplies  the 
result  by  the  length  of  log  in  feet;  the  last  result  is  the 
content  of  the  tree  or  log. 

A  rough  sketch  of  the  area  is  made  as  the  tract  is 
cruised,  and  ample  notes  are  taken.  When  the  field  work 
is  completed  the  tract  is  mapped  on  a  scale  of  660  ft.  to 
the  inch,  and  all  information  is  placed  on  the  map. 

These  methods  are  applicable  to  a  tract  of  any  size,  but 
if  the  section  lines  have  not  been  run  and  cannot  be  located 
in  the  field,  they  should  be  run  and  "blazed."  The  work 
should  be  accurately  done  with  transit  and  chain  or  by  the 
transit  and  stadia  method.  The  latter  method  is  speedier 
and  more  accurate  in  country  having  steep  slopes  and  gul- 
lies, or  in  flat  country  if  the  work  has  to  be  done  witli 
green  and  inexperienced  chainmen.  Corners  should  ha 
located  or  determined  and  set,  and  should  be  made  as  per- 
manent as  possible,  witness  and  marker  trees  being  used  in 
and  blazed  or  reblazed,  the  notes  being  fully  recorded. 
It  is  good  practice  to  paint  outside  boundary  and  section 
lines  red,  half  section  lines  yellow,  and  intermediate  smaller 
or  special  lines  green.  Woods  foremen  can  then  readily 
locate  themselves  on  large  tracts  with  which  they  are  not 
familiar. 
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Chicago  Elevated  Railway  Raised 

Jacks  in  Timber  Bents  and  Cribbing  Lift  Cross 

Girders — Columns  Lengthened — Through 

Span  Replaces  Deck  Span 

TO  PROVIDE  for  a  new  station  at  Grand  Ave.,  on 
the  Franklin  St.  line  of  the  Northwestern  Elevated 
R.R.,  Chicago,  it  was  necessary  to  raise  the  rail  level  5 
ft.  and  to  replace  the  original  deck  span  across  Grand 
Ave.  by  a  through  span  with  shallow  floor  in  order  to 
obtain  headroom  for  placing  the  station  under  the  struc- 
ture and  with  a  clearance  of  14  ft.  above  the  street. 
This  change  in  elevation  involved  changing  the  profile 
for  a  distance  of  about  1,100  ft.,  so  that  instead  of 
being  level  it  has  grades  of  1.2  per  cent  up  to  the  new 
elevation,  with  the  track  level  through  the  station.  Fig. 
1  shows  the  work  in  progress,  and  the  general  arrange- 
ment of  the  reconstruction  is  shown  in  Figs.  2  and  3. 

Raising  the  Structure— \\\  the  Franklin  St.  elevated 
line  four  rows  of  5-ft.  deck  latticed  girders  of  45  to  51 
ft.  span,  forming  the  track  stringers,  are  framed  be- 
tween 6-ft.  cross  girders  of  43  ft.  span,  which  in 
turn  are  framed  between  the  webs  of  H-section  columns 
at  the  curb  lines.  Plate  kneebraces  stiffen  the  columns 
laterally,  and  for  longitudinal  stiffness  there  are 
diagonal  latticed  struts  from  the  faces  of  the  columns 
to  the  track  stringers.  To  provide  for  lifting,  two  four- 
po-st  braced  timber  bents  were  placed  near  the  ends  of 
.each  cross  girder,  being  supported  on  cribbing  built  up 
to  the  necessary  height  in  the  roadway  between  the 
curbs  and  the  car  tracks.  Screw  jacks  or  building  jacks 
of  15  tons  capacity  were  placed  between  two  courses 
of  the  cribbing,  there  being  four  or  six  jacks  to  each 
bent  according  to  the  location. 

To  release  each  column  fi-om  its'  foundation  it  was 
necessary  to  remove  the  concrete  filling  in  the  base,  in 
which  were  imbedded  the  four  anchor  rods  with  upset 
threaded  ends.  Some  of  the  nuts  on  these  rods  could 
not  be  unscrewed  and  were  burned  off. 

All  the  work  of  raising  the  structure  was  done  dur- 
ing the  daytime  and  without  interference  to  traffic  on 
the  elevated  line  or  in  the  street,  except  that  the  timber 
bents  blocked  the  sides  of  the  roadway.  The  work  of 
jacking  began  at  both  ends  and  was  carried  out  on  one 
bent  at  a  time,  with  an  average  lift  of  2  in.  at  each 
operation.  The  total  lift  for  each  cross  girder  was 
chalked  upon  the  columns  and  no  girder  was  raised 
more  than  2  in.  at  a  time. 

As  fast  as  the  jacking  proceeded,  the  cribbing  was 
built  up  and  wedged  tightly  under  the  column  base  and 
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FIG.  1.     ELEVATED  KAILWAY  RAISED  5  FT.  FOR 

NE^V  STATION 

A — Cross  girders  between  columns.  B — New  section  spliced  on 
column  to  increase  its  height,  c" — Timber  jacking  bents  under 
cross  girders.  D — Cantilever  platform  girder  on  top  of  old  cross 
girder.  F — Rear  girders  of  platform.  F — Through  girder  span 
over  Grand  .\venue,  with  platform  joi.^l  on  top.  G^Hangera. 
H — Framing  of  station  deck  or  mezzanine-  Boor. 

the  timber  bent,  thus  keeping  the  structure  in  proper 
alignment  and  in  stable  condition.  For  additional 
lateral  support  to  the  structure,  heavy  timber  inclined 
braces  were  set  near  the  crossgirder  in  alternate  spans, 
with  their  lower  ends  butted  against  blocking  laidi 
along  the  face  of  the  curb  and  their  heads  notched  to 
fit  the  bottom  chords  of  the  longitudinal  girders.  Iri 
lifting,  about  30  men  were  employed  to  work  on  thp 
jacks  and  to  build  up  the  cribs  and  wedging.  A  day's 
work  averaged  an  aggregate  lift  of  6  ft.,  and  the  lift* 
ing  occupied  about  twelve  working  days. 

Lengthening  of  the  columns  was  effected  in  mos 
places  by  removing  the  old  column  footing  or  shoe  ant 
splicing  on  a  new  bottom  section,  Fig.  4,  which  fitte( 
into  the  old  shoe.  At  the  lower  ends  of  the  inclines 
where  this  method  could  not  be  used  owing  to  thi 
light  lift,  castings  were  placed  between  the  old  columj 
footing  and  the  pedestal,  or  in  some  cases  the  old  columi 


FIG.  2.  ALTERATIONS  FOR  NEW  ."STATION  ON  THE  CHICAGO  ELEVATED  RAILWAY 
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FIG.    3.      CROSS-SECTION    SHOWING   RECONSTRUCTION 

was  cut  off  for  a  sufficient  length  to  permit  of  splicing 
on  a  new  bottom  section.  Where  the  castings  were 
used,  a  socketed  anchor  bolt  was  screwed  upon  the 
original  anchor  bolt  in  order  to  reach  the  new  position 
of  the  column  shoe  (see  Fig.  4). 

To  compensate  for  the  inclined  position  of  the  deck, 
it  was  necessary  to  cut  out  the  rivets  in  the  connections 
of  the  cross  girders  to  the  columns  and  knee  braces, 
the  girders  on  the  new  work  standing  at  a  slight  angle 
CO  the  columns  (see  Fig.  4).  In  some  places  it  was 
Dossible  to  make  this  adjustment  by  reaming  the  rivet 
loles  in  the  columns  and  hitch  angles  on  the  cross 
jirder,  but  in  other  places  new  connection  angles  were 
itted.  All  diagonal  bracing  from  track  stringers  to 
;olumns  had  to  be  cut  loose,  as  the  columns  remain 
'ertical  while  the  stringers  are  inclined.  These  changes 
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were  taken  care  of  by  reaming  the  rivet  holes  or  fitting 
new  connection  plates. 

Changing  the  Grand  Ave.  Span — As  the  5-ft.  deck 
trusses  forming  the  track  stringers  of  the  45-ft.  span 
over  Grand  Ave.  were  too  deep  to  permit  of  placing  the 
station  under  them,  it  was  necessary  to  replace  them 
with  through  plate  girders  carrying  a  shallow  floor 
system.  This  work  was  made  particularly  difficult  by 
the  heavy  traffic  on  both  streets,  coupled  with  the 
fact  that  these  streets  have  double-track  car  I"  :es  with 
overhead  wires  and  cables.  For  the  removal  of  the  old 
girders,  traffic  had  to  be  operated  on  one  track  at  a 
time  between  the  two  adjacent  stations  at  Chicago  Ave. 
and  Kenzie  St.  As  traffic  did  not  permit  of  this  being 
done  on  a  weekday  it  was  done  on  Sundays,  one  day 
being  sufficient  for  the  work  on  each  track. 

Owing  to  the  small  spaces  in  the  network  of  wires 
under  the  structure  it  was  necessary  to  cut  the  girders 
into  small  pieces  for  lowering  to  the  street,  this  work 
being  done  with  oxy-acetylene   torches.     These  wires 
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Part     Plan 
FIG.  5.     THROUGH  SPAN  WITH  SHAI,I,OW  FLOOR 


New  Column  Extension 
FIG.   4.      DETAILS  OF  RECONSTRUCTION  WORK 

and  the  street  car  traffic  also  prevented  the  new  girders 
from  being  hoisted  into  place.  The  girders  were  placed, 
therefore,  on  the  abandoned  track  in  the  span  north 
of  Grand  Ave.,  and  were  rolled  into  position  before  the 
track  was  removed.  It  will  be  noted  that  the  ends 
of  these  girders  rest  upon  the  top  of  the  old  cross 
girders,  with  their  chords  dropped  betwen  the  latter 
only  a  sufficient  depth  to  carry  the  new  floor  system. 

There  are  three  of  these  54 '-in.  through  girders,  Fig. 
5,  the  outer  ones  having  the  platform  joists  supported 
on  their  top  chords.  Plate  girder  floor  beams  16  in. 
deep  are  riveted  to  web  connections  on  the  girders,  and 
between  them  are  framed  12-in.  I-beam  stringers  upon 
which  the  track  ties  are  laid.  The  two  old  cross  girders 
were  reinforced  with  two  cover  plates  on  each  flange. 

Station  Constrvcfinn — The  station  building  is  located 
on  a  mezzanine  floor  approached  by  stairways  from  the 
sidewalks  and  having  stairways  leading  to  the  two  side 
platforms.  Its  deck  framing  is  carried  partly  by  the 
columns  and  partly  by  hangers  attached  to  the  track 
girders  and  platform  girders.  Cantilever  girders 
placed  on  top  of  old  cross  girders  and  extending  over 
the  sidewalk  carry  the  outer  platform  framing  at  the 
station  stairways.  The  platforms  are  224  ft.  long  and 
10  ft.  wide,  the  width  being  increased  to  20  ft.  at 
Grand  Ave.  Canopy  roofs  over  the  platforms  are  car- 
ried by  cantilever  ribs  forming  extensions  of  posts  at 
the  back  of  the  platform.  The  station  proper,  about 
45  X  40  ft.,  includes  a  ticket  booth,  waiting  room  space, 
newsstand,  heater,  two  toilet  rooms  and  a  porter's  closet. 
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All  work  was  done  by  contact,  except  that  the  rail- 
way company's  force  made  the  changes  in  tracks,  third- 
rails  and  cables  incidental  to  the  replacing  of  girders 
in  the  span  over  Grand  Ave.  For  the  raising  of  the 
structui-e  and  placing  of  new  steel  the  contractor  was 
the  Brennan  Construction  Co.,  the  steel  being  furnished 
by  the  Hansell-Elcock  Co.  The  W.  J.  Scown  Build- 
ing Co.  had  the  general  contract  for  the  station  build- 
ing and  miscellaneous  work.  The  design  and  execution 
of  this  alteration  were  under  the  direct  supervision  of 
C.  M.  Mock,  chief  engineer  of  the  Chicago  Elevated 
Railroads. 


Outline  of  Highway  Research 
Program 

A  paper  by  W.  K.  Hatt,  director,  Highway  Research 

Committee,  National  Research  Council  presented 

at  the  Conference  on  Highway  Economics, 

University  of  Maryland,  July  27,  1921 

FOR  the  purpose  of  a  co-ordinated  and  comprehensive 
program  of  highway  research  the  writer  has  been 
endeavoring  to  bring  into  the  picture  all  the  elements 
of  the  situation  in  highway  transport — engineering, 
including  vehicle  and  road;  economics  of  transporta- 
tion; administration;  finance.  Some  comprehensive 
and  logical  assemblage  will  be  helpful. 

Individuals  in  industry  who  have  endeavored  to  state 
the  problem  in  approximate  statistics  tell  us  that  there 
are  10  billions  of  dollars  invested  in  self  propelled 
vehicles;  that  the  turnover  is  3  billions  annually;  that 
there  are  10  passenger  vehicles  to  1  freight  vehicle; 
that  the  problems  of  speed  and  safety  are  most  impor- 
tant ;  and  that  the  annual  expenditure  for  operation  of 
vehicles  is  12  times  the  annual  expenditure  on  the  roads. 
The  field  of  research  on  cost  of  vehicle  operation  aris- 
ing from  the  road  surface  and  from  the  vehicle  itself 
must,  therefore,  be  kept  in  the  foreground. 

It  appears  that  there  are  many  dimly  seen  figures 
which  should  be  advanced  from  the  background;  there 
is  much  that  is  unknown.  We  may  ask  a  few  questions 
which  cannot  be  completely  answered: 

Fundamental  Questions  in  Highway  Transport 

The  Transport  Unit —  ( 1 )  What  is  the  economical  highway 
truck  unit  for  each  of  the  several  situations,  e.g.,  intercity, 
farm  market?  What  is  the  cost  of  transport  arising  from 
vehicle  and  from  road? 

(2)  What  is  the  relation  of  this  economical  unit  to  otlu'r 
systems  of  transport,  e.g.,  electric  and  steam,  in  a  unified 
system? 

(3)  To  what  extent,  as  a  matter  of  public  policy,  should 
any  transport  unit  be  indirectly  .subsidized? 

(4)  What  traffic  regulations  should  be  imposed  on  such 
economical  unit  over  other  types  of  road?  What  fees  should 
be  charged  for  service  rendered  to  vehicle  by  the  road? 

(5)  What  should  be  the  proportion  of  the  total  traffic 
supplied  by  such  economical  unit  to  justify  a  special  desiirn 
nf  road  for  such  unit? 

(6)  What  prediction  can  be  made  of  future  changes  in 
general  traffic  and  what  is  the  influence  of  these  on  the 
economics  of  the  present  situation? 

(7)  How  should  passenger  traffic  over  the  highway  be 
evaluated? 

The  Road — (1)  What  type  of  road  paving  should  be 
.selected  for  a  specified  transport  unit? 

(2)  If  the  road  cannot  be  economically  fitted  to  the  truck 
transport  unit,  can  the  latter  be  modified  in  design  to  fit 
the  road? 

(3)  How  should  the  design  of  the  road  and  paving  be 


modified  to  meet  changing  conditions  of  subgrade,  climate, 
etc.?    How  shall  sub-soils  be  improved? 

(4)  What  sum  of  money  is  the  locating  engineer  justified 
in  spending  to  avoid  increase  in  distance,  curvatui'e,  rise 
and  fall,  maximum  grade,  maximum  curve? 

(5)  What  system  of  maintenance  and  organization  is  best 
fitted  for  types  of  roads,  differing  in  traffic,  in  materials, 
and  in  climate? 

(6)  What  is  capacity  of  a  road  of  given  width  for  type 
of  vehicle  as  expressed  in  vehicles  per  hour,  ton-miles  per 
year,  etc.?  What  is  the  appropriate  unit  for  expressing 
traffic  for  various  purposes? 

(7)  (In  construction  many  questions  arise  in  selection, 
production  and  economical  use  of  materials,  standardization 
and  regulation.) 

(8)  How  may  the  volumetric  changes  in  roads  be  over- 
come? 

(9)  What  is  the  economical  life  of  various  types  of  roads, 
that  is,  when  maintenance  charges  exceed  earning  value? 

Administration — (1)  What  should  be  the  policy  in  control 
of  truck  and  bus  transportation  systems,  terminals,  routing, 
etc.? 

(2)  What  police  regulations  should  control  use  of  roads? 

(3)  What  is  the  best  administrative  and  executive  organ- 
ization for  administration  and  operation  of  roads? 

(4)  What  principles  should  govern  the  selection  of  a  sys- 
tem of  roads  in  its  various  parts,  as  influenced  by  inter- 
state, intra-state,  county,  local  traffic,  etc.? 

Financiyig — (1)  What  should  be  method  of  financing  con- 
.struction  and  maintenance  of  roads?  What  portions  of  cost 
Irom  long  term  bonds,  and  what  from  cui-rent  funds?  What 
form  of  bonds  should  be  issued  and  how  create  a  market  for 
them? 

(2)  What  should  be  the  relation  between  life  of  bonds 
and  economical  life  of  road? 

(^)  To  what  extent  do  social  betterment,  military  use,  i.e.. 
social  value,  and  other  imponderables  enter  into  highway 
policy? 

(4)  What  should  be  the  distribution  of  costs  as  between 
Federal,  State,  county,  township,  property  benefited,  the 
user  and  other  units? 

(5)  How  shall  the  future  maintenance  charges  on  com- 
plted  road  systems  be  met?    Shall  the  user  pay  all  of  these? 

(6)  How  shall  safety  be  ensured  on  the  roads? 

Answers  to  these  questions  cannot  be  made  without  i 
data  that  are  at  present  unavailable.  Research  is  ( 
necessary  and  a  mobilization  of  the  efforts  of  research 
agencies  in  a  comprehensive  program.  The  highway 
research  committee  of  the  division  of  engineering  of 
the  National  Research  Council  has  undertaken  the  co- 
ordination of  such  research.  The  National  Research  > 
Council  will  not  engage  in  reseai'ch  directly. 

The  tabulation  reproduced  herewith  is  devised  to  in- 
dicate the  field  of  research  as  divided  into  subfields  in 
which  research  should  be  developed  and  from  which 
data  should  come  to  enable  answers  to  be  made  to  the.se 
(luestions  among  others.  Some  of  the  studies  that 
should  be  made  are  as  follows: 

(1)  To  develop  a  traffic  census  blank.  Here  a  traffic 
classification  must  be  made,  the  purpose  of  the  census  detev- 
mined,  and  the  various  forms  and  instructions  standardized. 

(2)  In  order  to  determine  the  cost  of  transport  a  stat- 
istical table  must  be  made  that  notes  all  of  the  elements 
of  cost;  sometimes  only  a  few  of  these  are  reported. 

(3)  To  study  the  operating  costs  of  elements  enterir.d 
into  location  of  highways,  such  as  distance,  grade,  curva- 
ture. 

(4)  To  study  loads  on  roads  as  produced  by  the  vehicle 

(5)  To  study  desigm  of  vehicles  with  a  view  to  lesseninp 
their  effects  on  the  road. 

(6)  To  study  supporting  power  and  improvement  of  sub- 
grades  and  the  relations  to  design  of  paving. 

(7)  To  study  resi.staiice  of  concrete  slabs  to  aitcrnatt 
stresses  and  to  surface  loads. 
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TENTATIVE  OUTLINE  OF  THE  FIELD  OF  HIGHWAY  RESEARCH 


ECONOMICS 

Traffic  Studies 
(Regional) 

Distribution  in 
Region  (Traffic 
Blank) 

Character 
Veiiicle 
Weight  and 

Distribution 
Speed 

Tire  (condition) 
Commodity 
Length   Haul 

Method  of  Express- 
ing Unit  of  Traffic 

Predicted  Changes 

Other  Traffic  on 
Steam  and  Elec- 
tric Roads 

Central  Sources  of 
Traffic 

Community  Needs 
Systems    of    Roads 
in  Classes  for  In- 
dustries, etc. 
Intangibles 

Cost  of  Transport 
Capital  Cost 
Road 
Vehicle 
Fixed  Charges 
Overhead 
Operation 
Maintenance 
Routine 
Replacement  on 

Road 
Replacement  on 
Vehicle 
Equivalent  Units 
X-Auto-Y-Ton 
Truck,  etc. 
Economic  Life 
Economics  of 
Location 


Cost  of  Distance 
Rise  and  Fall 
Curvature 
Ruling  Grade 
Ruling  Curve 
Financing 

Bonds 

Taxes 

Fees,  etc. 
Highway  Valuation 

Increment   of   Land 
Values 


OPERATION 

Control  of  Traffic 
Routing 
Terminals 
Franchises 
Police  Regulations 
Accident  Insurance 
Planning  Systems 
OP  Transport 
Financing 
Environment 
Relation    to     Other 
Transport  Organ- 
ization 
Financing 

Bonds,  Taxes.  Fees 
Distribution  of 
Costs 
Traffic 
Property 
Political  Units 
Maintenance 
Systems 
Maintenance 

Machinery 
Maintenance 
Methods 
Routine 
Replacement 
Snow  Removal,  etc. 
Trail  Marking 
Cost  Accounting 
Safety 


DESIGN  (ROAD) 

Subsoil  Studies 
Properties 
Physical 
Mechanical 
Chemical 
Drainage 
Supporting  Power 
Improvement  by 

Treatment 
Effect  of  Road 

Deformations 
Effect  of  Climate 
Distribution  of 
Pressure 

Base  Course 
Character,  Type 
Thickness 
Materials 
Cross  Section 

Surface 

Character 

Thickness 

Materials 

Cross  Section 
Wear  by  Traffic 
Wear  by  Elements 
Impact  of  Traffic 
Tractive  Resistance 
Wear  of  Tire 
Wear  of  Vehicle 
Dusting 
Influence  of 
Locality 

Cross  Section 
Width 
Crown 
Shoulders 
Ditches 

Loads 

Static 
Impact 
Surface  Integral  as 
Effected  by  De- 
sign of  Vehicle 


Design  of 

Integral  Slab 
Strength   and   Stiff- 
ness of 

Solid 

Precast 

Cellular 
Volume  Changes 

Joints 

Shoving 
Reinforcing 

Theory  of 

Amount 

Kind 

Distribution 

Direction 


DESIGN  (VEHICLE) 

Design  of  Vehicle 
Power  Gear  Ratio 
Braking 
Etc. 
Etc. 
Effect  on  Loads 
Sprung 
Unsprung 
Distribution 
Economy    of    Opera- 
tion  AND   Main- 
tenance 
(See  Automotive 
Industry) 
Economic    limit    of 
size    of    truck    in 
various  situations 
Cost  of  truck  trans- 
port (Schedule  of 
elements) 
Economic    limit    of 

haul 
Cost  accounting 
Surface 

Tractive  Effort 
Wear  on  Tires 
Loads 
Maintenance 

OF  Vehicle 


Alignment 

Curves  (Speed) 

Grades 
Cross  Section 

Width 

Crown 
Safety 


CONSTRUCTION 

Materials 
Bituminous 
Non-Bituminous 
Fundamental     Me- 
chanical Proper- 
ties 
Methods  of  Test 
Standard  Tests 
Specification 
Preparation  and 

Treatment 
(See  Special  List) 
Proportioning 
Mixing 

Efficiency  of 

Mixer 
Central  Mixing 
Plants 
Placing 
Methods  of 

Testing  Roads 
Instrument 
Cores 
Design  of  Experi- 
mental Roads 
Drainage  (And 

Drainage  Struc- 
tures) 
Impact  on  Bridge.'; 
(See  Design) 
Reinforcing 

(Handling  and 
Placing) 
Inspection 
Plant  Design 

and  Control 
Cost  Accounting 
Construction 
Contracts 


(8)  To  study  proportioning  and  use  of  bituminous  ma- 
;rials. 

(9)  To  study  bonding  of  brick  surfaces. 

(10)  To  study  volume  changes  and  the  means  of  meeting 
lem. 

(11)  To  study  operations  of  concrete  mixers. 

(12)  To  study  the  organization  and  economics  of  con- 
:ruction  plants. 

(13)  To  study  sand-clay,  top-soil  and  gravel  roads. 

(14)  To  study  cellular  and  other  new  types  of  paving. 

There  is  apparently  a  widespread  activity  in  highway 
Bsearch  throughout  the  United  States  on  the  part  of 
le  U.  S.  Bureau  of  Public  Roads,  the  U.  S.  Army,  the 
:ate  highway  commissions,  the  universities  and  indus- 
"ial  organizations  and  an  earnest  desire  to  put  highway 
instruction  on  a  scientific  basis.  The  economic  fea- 
ires  are  under  critical  examination  by  such  organiza- 
ons  as  the  National  Chamber  of  Commerce.  We  should 
e  able  to  express  quantitatively  the  results  of  a  stand- 
rdized  economic  survey  of  a  road  project,  just  as  in  the 
ise  of  a  water-power  project,  for  instance,  except  for 
lose  imponderables,  which,  like  social  betterment  and 


public  policy,  influence  the  conclusions  so  profoundly. 

It  is  not  too  much  to  say  that  the  situation  is  crit- 
ical, and  that  the  .sooner  those  interested  come  to  a 
basis  of  fact,  the  more  assurance  we  will  have  that  the 
public  will  not  interrupt  progress  in  providing  for  high- 
way transport  because  of  a  general  feeling  of  insecurity. 


Authority  to  Order  Water  Main  Moved 

The  Public  Service  Commission  of  Washington,  in 
the  case  of  a  petition  brought  by  the  city  of  Yakima 
to  compel  the  Pacific  Power  &  Light  Co.  to  substitutp 
a  metal  for  a  wooden  water  main,  prior  to  the  proposed 
paving  of  the  street,  has  ruled  that,  it  has  no  power  to 
order  such  a  change  unless  it  "is  necessary  to  enable 
the  company  to  render  safe,  adequate,  and  efficient 
service  at  a  reasonable  cost  to  its  patrons"  (Public 
Utilities  Reports,  .July  21;  Rochester,  N.  Y.).  The 
commission  also  ruled  that  it  was  without  authority  to 
order  the  city  to  move  the  wood  water  main  to  a  location 
beneath  the  parking  strip. 
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Long  Howe-Truss  Railway  Spans 
Being  Replaced 

NewDouble-Dcck  Steel  Bridge  of  Three  173'2-Ft. 

Spans  Being  Built  Over  Allegheny 

by  Baltimore  &  Ohio 

WHAT  are  believed  to  be  the  longe.st  Howe-truss 
spans  carrying  railway  traffic  in  the  eastern  part 
of  the  United  States,  if  not  in  the  entire  country,  are 
being  replaced  by  a  new  steel  structure.  Shown  in  Fig. 
1  herewith,  the  present  bridge  of  the  Baltimore  &  Ohio 


Court  Gives  City  Right  to  Take 
Utility  Properties 

A  DECISION  affecting  the  right  of  municipalities 
in  acquiring  properties  of  public  utilities  by  emin- 
ent domain  proceedings  was  recently  handed  down  by 
the  U.  S.  District  Court  for  the  Northern  District  of 
California,  Southern  Division.  The  case  was  that  of  the 
City  of  Los  Angeles  vs.  The  Southern  Sierras  Power  Co. 
and  the  ruling  of  the  court,  applying  the  theory  of 
higher  use,  allows  the  citj'  to  take  certain  of  the  com- 
pany's hydro-electric  properties  over  the  protest  of  the 


R.R.  over  the  Allegheny  River  at  Foxburg,  Pa.,  con- 
sisting of  three  spans  174  ft.  10  in.  long  center  to  center 
of  end  bearings.  Double-deck  steel  spans  of  the  general 
construction  shown  in  Fig.  2  are  being  erected  along- 
side, to  be  rolled  to  place.  On  Aug.  21  the  east  span 
was  rolled  in,  displacing  the  corresponding  old  one, 
without  interrupting  the  train  schedule.  They  are 
designed  for  E-50  loading,  have  a  length  of  173-^  ft. 
center  to  center  of  end  pins,  are  2.3  ft.  deep  between 
<7'vr,„^,  chord   centers   and    consist 

each  of  eight  web  panels. 
Originally  the  Foxburg 
bridge  carried  a  narrow- 
gage  line  of  the  Pittsburgh 
&  Western  R.R.;  it  was 
built  in  1872  and  consisted 
of  three  double-deck  timber 
Howe  trusses,  with  the  rail- 
road on  the  top  chord  and 
the  highway  on  the  bottom 
chord.  It  was  reconstructed, 
of  similar  type,  in  1908. 
Four  years  later,  when  the 
line  was  changed  to  stand- 
ard gage,  it  was  necessary 
to  provide  increased  carry- 
ing capacity,  and  the  tim- 
ber bottom  chord  was  re- 
placed by  four  lines  of 
12-in.  40-lb.  I-beams.  Until 
last  year  the  bridge  was  used  by  the  railroad  on 
a  toll  basis.  The  railroad  purchased  the  bridge  in  1920 
and  plans  were  made  for  the  replacement.  Work  is  now 
being  carried  out  by  the  Bethlehem  Steel  Bridge  Co., 
^with  J.  F.  Ritter  in  charge  on  the  ground.  For  the  rail- 
road, construction  is  under  H.  A.  Lane,  chief  engineer, 
and  i.s  under  the  immediate  supervision  of  P.  G.  Lang, 
Jr.,  engineer  of  bridges,  field  work  being  in  charge  of 
A.  C.  Clarke,  district  engineer. 


S«c*'Onol   End    E'cvcjflon 

FIG.   2.      CROSS-SECTIOX  1)1'' 
iVEW   FOXBURO   BRIDGK 


company.  The  company  has  appealed  to  the  U.  S.  Cir- 
cuit Court  of  Appeals  by  a  suit  for  a  writ  of  error.  A 
resume  of  the  case  as  prepared  by  one  of  the  company's 
engineers  follows: 

The  Southern  Sierras  Power  Co.  is  a  public  utility 
corporation  operating  under  the  jurisdiction  of  the 
California  Railroad  Commission.  For  many  years  it  has 
generated  and  supplied  hydro-electric  power  to  seven 
counties  in  the  southwest  portion  of  the  state,  many  sec- 
tions of  which  are  dependent  upon  this  company  as  the 
only  available  source  of  hydro-electric  power.  The  com- 
bined system  of  The  Southern  Sierras  Power  Co.  and 
its  related  company,  The  Nevada  California  Power  Co., 
includes  eight  hydro-electric  generating  plants  and 
about  800  miles  of  high  tension  lines.  No  part  of  the 
system,  however,  comes  within  40  miles  of  the  city  of 
Los  Angeles,  nor  is  the  company's  service  devoted  to  the 
Los  Angeles  district. 

The  Southern  Sierras  Power  Co.  acquired  from  the 
Mono  Power  Co.  320  acres  of  land  through  which  the 
Owens  River  flows  in  the  so-called  Owens  River  Gorge. 
In  crossing  this  parcel  of  land,  the  stream  drops  421  ft., 
thus  affording  a  favorable  opportunity  for  the  develop- 
ment of  hydro-electric  power.  Immediately  upon  acquir- 
ing the  property  the  company  began  the  construction  of 
a  power  plant  to  be  added  to  its  existing  generating  and 
transmission  system.  Subsequent  to  this  the  city  of  Lo.s 
Angeles  instituted  proceedings  in  eminent  domain  to  se- 
cure the  right  to  all  of  the  water  flowing  through  the 
320  acres  of  land  purchased  from  the  Mono  Power  Co., 
together  w^ith  a  right  of  way  for  a  tunnel  through  that 
property.  The  city  had  conflicting  plans  for  develop- 
ment which  would  completely  by-pass  the  company's 
plant.  The  property  in  question  is  located  more  than 
300  miles  from  the  city  of  Los  Angeles  and  is  more 
remote  than  are  many  other  units  of  a  comprehensive 
power  development  plan  proposed  by  the  city  which 
includes  unfinished  power  plants  along  the  Los  Angeles 
aqueduct. 
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The  court  refused  to  consider  evidence  of  the  service 
rendered  by  the  company,  the  absolute  dependence  upon 
it  for  service  of  certain  cities  and  communities  or  its 
relation  to  these  cities  and  communities  as  an  agent, 
with  rates  and  service  governed  by  the  State  Railroad 
Commission,  but  interpreted  a  California  statute  as 
holding  the  demands  of  a  municipal  corporation  superior 
to  that  of  any  public  service  corporation,  regardless  of 
the  service  rendered  by  the  latter  and  regardless  of  the 
necessities  of  the  consumers  dependent  upon  that 
utility.  The  court  gave  the  city  full  power  to  exercise 
the  right  of  eminent  domain  and  instructed  the  jury  to 
disregard  the  value  of  the  plant,  most  of  which  had  been 
constructed  after  the  beginning  of  the  legal  action,  when 
placing  a  value  on  the  condemned  property.  This  latter 
point  was  contested  because  the  suit  was  not  brought  to 
trial  within  one  year,  as  required  by  statute.  Under 
these  instructions,  the  jury  made  an  award  of  |525,000. 
The  case  is  now  awaiting  a  hearing  before  the  higher 
court. 

Boards  of  supervisors  of  three  counties,  representing 
the  major  portion  of  the  area  where  the  company  is 
selling  the  power  in  question,  have  instructed  their  dis- 
trict attorneys  to  enter  appearance  proceedings  before 
the  higher  court  and  will  endeavor  to  show  that  the 
counties  would  suffer  if  the  company  on  whom  they 
depend  were  to  be  deprived  of  the  power  rights  in  ques- 
tion. 


Automatic  Features  of  New  Kera 
River  Power  Plant 

Reaction  Turbines  for  810-Ft.  Head  Have  Quickly 

Changeable  Runners — Extensive  Automatic 

Control  Equipment 

THE  recently  completed  Kern  River  No.  3  hydro- 
electric plant  of  the  Southern  California  Edison  Co., 
is  subject  to  such  wide  variations  in  stream  flow  and 
power  demand  that  an  unusual  number  of  automatic 
features  were  considered  necessary  to  insure  its  con- 
tinuously efficient  operation.  Two  25,000-hp.  Francis 
turbines  are  installed,  operating  under  a  static  head  of 
BIO  ft.,  which  is  said  to  be  the  highest  head  ever  used 
)n  reaction  turbines.  The  plant  was  started  up  April 
I  and  has  been  in  service  continuously  since  that  date. 
The  load  requirements  of  the  Southern  California 
Edison  Co.,  make  it  necessary  for  the  plant  to  be  able 
0  deliver  60-cycle  current  to  the  northern  subsidiaries 
it  times  and  at  other  times  50  cycle  current  to  proper- 
ies  to  the  south.  In  order  to  make  this  possible  the 
urbines  are  each  provided  with  two  runners,  one  to 
•perate  with  highest  efficiency  at  500  r.p.m.,  which  gives 
'0-cycle  current  and  the  other  to  operate  at  600  r.p.m., 
riving  60-cycle  current.  In  order  to  make  practicable 
in  arrangement  of  this  sort  the  turbine  was  designed 
vith  a  view  to  facilitating  a  quick  change  of  runners. 
The  entire  internal  part  of  either  turbine  is  removable 
rom  below  which  obviates  the  necessity  for  disturbing 
either  rotor  or  stator  of  the  generator  when  dismant- 
ing  the  hydraulic  part  of  the  unit.  During  the  test  on 
he  plant  the  runners  were  changed  in  20  hours  from 
he  time  the  unit  was  taken  off  the  line  until  it  was  in 
ervice  again  at  different  frequency. 

The  flow  of  the  river  is  variable  and  as  there  are 
■ractically  no  storage  facilities  for  equalizing,  therf 
re  tim^s  when  the  available  water  quantity  will  he 
nly  about   half  the   normal   supply.   Under   such   con- 


ditions the  plan  of  operation  at  the  plant  contemplates 
that  one  of  the  turbines  will  be  operated  as  a  master 
unit  at  60  cycles,  while  any  surplus  water  will  be  deliv- 
ered to  the  other  unit  which  will  at  that  time  carry  a 
block  load  at  50  cycles.  The  range  in  flow  is  expected 
*o  be  from  300  to  600  sec.-ft.  In  order  to  use  the  flow, 
whatever  it  may  be,  to  most  advantage,  automatic  de- 
vices are  arranged  to  control  the  turbine  gates  in  ac- 
cordance with  the  quantity  of  flow  in  the  penstocks. 

An  automatic  control  of  the  wicket  gates  by  means  of 
an  interconnection  between  the  two  turbine  units  is 
so  arranged  that  any  quantity  of  water  not  required  by 
the  60-cycle  unit  during  periods  of  regulation  or 
changing  load  will  be  absorbed  by  the  50-cycle  unit 
and  thus  delivered  into  the  50-cycle  system  without 
loss.  In  order  to  make  a  device  of  this  sort  suitable 
for  operation  at  all  seasons  or  periods  of  change  in 
(he  water  flow  without  loss  of  water,  this  automatic 
control  has  in  it  a  device  for  resetting  the  load  limit 
to  suit  flow  changes. 

A  balanced  pressure  is  automatically  maintained  on 
both  sides  of  the  turbine  runners  at  all  loads  so  that 
the  duty  on  the  vertical  trust  bearings  which  support  the 
entire  I'otating  element  is  safely  controlled.  The  main 
shaft  of  the  turbine  is  provided  with  a  renewable  wear- 
ing sleeve  at  the  stuffing  box  and  the  sleeve  has  an  auto- 
matic water  circulation  for  cooling  purposes.  The  guide 
vanes  are  counterbalanced  to  prevent  undue  wear  on 
the  lower  throat  liner.  Any. seepage  is  automatically 
removed  by  ejectors. 

An  automatic  pilot  valve  control  is  provided  on  each 
of  the  governors  so  that  each  entire  unit  can  be  com- 
pletely shut  down  by  simply  pressing  a  push  button 
on  the  switchboard.  The  pilot  valve  itself  has  a  diam- 
eter of  only  «  in.  and  is  thus  easily  controlled  by  a 
push  button  similar  to  the  ordinary  electric  light  switch. 
This  pilot  valve  actuates  relays  which  in  turn  set  in 
operation  in  proper  sequence  the  machinery  for  closing 
down  the  unit  in  just  the  way  it  would  be  done  if 
these  operations  were  done  manually.  The  mechanical 
operation  of  this  automatic  control  is  said  to  be  so 
simple  and  so  satisfactory  that  although  designed  as 
an  emergency  and  safety  feature  it  is  now  ordinarily 
used  as  the  preferred  means  of  shutting  down  the  unit. 

The  central  oil  pressure  system  is  arranged  to  auto- 
matically provide  any  necessary  make-up  air  in  the 
pressure-accumulating  tanks.  The  maximum  oil  pres- 
sure is  automatically  limited  and  while  the  oil  pumps 
are  ordinarily  driven  by  electric  motors  these  are  so 
arranged  that  in  the  event  of  failure  of  the  motors  or 
if  the  current  should  go  oflf,  a  small  water  wheel  au- 
tomatically takes  on  the  pump  load  and  continues  to 
carry  it  until  the  motors  are  again  put  in  operation. 

The  h.vdraulic  equipment  was  supplied  bv  the  Pelton 
Water  Wheel  Co. 


Quick  Replacement  of  Bridge 

According  to  a  description  in  I  he  Baltimore  &  Ohin 
Maoazinfi,  a  three-span  double-track  bridge  on  the 
Washington  branch  of  the  Baltimore  &  Ohio  R.R.  was 
recently  replaced  by  a  new  structure  with  only  5  min. 
interruption  to  traffic.  The  rolling  method  of  replace- 
ment was  used,  the  new  structure  being  erected  on  false- 
work alongside  and  rolled  over  into  position  as  the  old 
structure  was  rolled  out.  The  total  moving  weight  in 
the  rolling  operation  was  350  tons,  and  the  actual  time 
of  rolling  is  stated  as  3  min.  30  sec. 
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65-Ton  Rotor  Rolled  More 
Easily  Than  Carried 

Comparison  of  Methods  of  IMovinff  Heavy  Rotors 

Becomes  Possible  in  Making  Delivery 

to  California  Plants 

IN  DELIVERING  machinery  to  San  Francisquito 
power  house  No.  2  on  the  Los  Angeles  aqueduct  it 
was  necessary  to  make  the  final  10  miles  of  the  joumey 
over  roads  on  which  the  grades  range  up  to  10  per  cent 
on  both  up  and  downhill.  The  most  difficult  part  of 
the  delivery  problem  was  moving  the  65-ton  rotors  for 
the  two  generators.  The  first  rotor  was  taken  in  on  a 
specially    constructed    trailer;    the    second    rotor    was 


5 -in.  cable;  two  cables,  each  750  ft.  long  being  used 
alternately.  Before  starting  the  first  of  these  cables 
was  put  on  the  rotor  in  the  manner  shown  in  the 
sketch,  that  is,  with  the  loop  C  at  the  middle  where  the 
tractor  could  take  hold  and  the  cable  wound  around  the 
rotor  with  the  ends,  A  and  B,  fastened  to  eye-bolts  sunk 
in  recesses  in  the  lagging. 

As  the  first  cable  was  unrolled,  the  middle  loop  of 
the  second  cable  which  was  attached  to  an  eye-bolt  sunk 
in  the  lagging  at  the  middle  of  the  cylinder  {B,  in  the 
sketch,)  was  w^ound  on  in  its  place.  The  only  time  lost 
for  each  375  ft.  of  progress  was  in  dragging  back  the 
unwound  cable.  While  this  was  being  done  the  ends  of 
the  cable  which  had  just  been  wound  on  were  fastened 


riirfiMrrn-iiir'  Triflnri'iwtrrr 


TWO  65-'r  >..    Ij  ■  ;  .    l: 
At   loft,  two  tractors  and  seven  Ituiks   pulliiic  lotn 


I'ERENT  METHODS  OVER  THE  SAME  UOAI* 
i:il   trailer.     At  right,  duplicate  rotor  beinfr  rolled  : 


by  one  trae.tor. 


lagged  and  rolled  along  the  road,  being  handled  in  that 
way  more  easily  and  with  a  smaller  crew  and  less  power. 
Both  methods  required  ten  days  in  which  to  make  the 
trip. 

For  transporting  the  first  rotor  a  50-ton  trailer  was 
used  in  connection  with  two  dollies,  an  I-beam  support 
being  provided  to  distribute  the  load  as  uniformly  as 
possible.  With  this  rig  the  tractive  effort  required  was 
very  great,  the  ordinary  requirements  being  two  trac- 
tors and  about  seven  motor  trucks,  each  with  a  ballast 
load  of  one  ton.  There  was,  also,  considerable  difficulty 
in  negotiating  the  turns  and  several  break-downs  of  the 
trailers  occurred  when  load  concentrated  on  certain 
points.  In  bringing  in  the  second  rotor  only  one  tractor 
was  used  ordinarily,  although  a  second  was  kept  in 
attendance  to  aid  in  holding  back  on  down-grades  and  in 
"cutting"  the  load  on  turns.  Both  tractors  were  rated 
at  75  hp. 

In  order  to  protect  the  rotor  that  was  rolled  from 
damage  in  transit  a  lagging  of  8  x  8  in.  timber  w.as 
placed  around  it  and  fastened  by  8  iron  bands  placed 
like  hoops  on  a  barrel.  These  bands  were  not  continu- 
ous, the  two  ends  of  each  band  being  led  to  a  depression 
in  the  lagging  where  they  were  connected  by  a  bolt  so 
placed  that  turning  the  nut  would  tighten  up  the  band. 
The  lagging  was  made  long  enough  to  project  over  each 
end  of  the  rotor  so  as  to  give  bearing  on  a  wooden 
spider  or  head  built  up  of  heavy  timbers.  This  head 
fitted  just  inside  the  lagging  as  a  barrel  head  fits  inside 
the  staves  and  served  as  an  aid  in  distributing  the 
stress  and  preventing  the  lagging  from  shifting.  The 
shaft  of  the  rotor  was  similarly  protected  by  lagging  of 
a  lighter  weight. 

The  rotor  was  rolled  by  means  of  a  double  line  of 


and  the  tractor  was  backed  up  for  a  new  hold  at  the 
point  marked  D  in  the  sketch.  A  team  of  horses  was 
used  for  pulling  the  cable  back,  the  horses  dragging  a 
sled  to  which  a  spacer  was  fastened  for  keeping  the  two 
ends  of  the  cable  separate.  As  the  sled  dragged  from 
the  ends  of  the  free  cable 
as  the  rotor  was  being 
rolled,  a  desirable  tension 
was  caused  in  the  cable 
which  was  guided  by  hand 
into  place  on  the  rotor. 

The  "cutting"  or  chang- 
ing the  direction  in  which 
the  rotor  was  rolling  was 
first  done  by  a  block  and 
tackle  while  the  rotor  was 
standing    still,    a    tractor 
being    used    for    motive 
power.    This  method  was 
slow  and  damaged  the  lag- 
ging.    It  was  soon  found 
that   the  standby  tractor 
could  easily  cut  the  rotor  while  it  was  in  motion  by 
pulling  on  a  sling  about  one   end  of  the   shaft,   thus 
effecting  the  desired  turn  without  delaying  progress. 


F.  C.  Sharrow  Made  Bolt  Bearing  Tests 

By  an  inexplicable  typographic  mix-up  F.  C.  Sharrow, 
structural  engineer,  H.  M.  Lane  Co.,  Detroit,  Mich., 
was  not  given  credit  for  the  authorship  of  his  article 
"Test  Bearing  Strength  of  Bolts  Through  Concrete 
Beam,"  in  Engineering  News-Record,  Sept.  8,  1921,  p. 
413.  The  name  of  S.  C.  Majumdar  was  erroneously  sub- 
scribed to  the  article  as  author. 
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Locating  Highway  Grades  in  Steep 
Side-Hill  Country 

By  George  A.  Tilton,  Jr. 

San  Luis  Obispo,  Cal. 

FIELD  LOCATION  of  highway  alignment  in  steep 
sidehill  country  where  the  topography  is  broken,  re- 
quiring short  radius  curves  and  frequent  maximum 
grades,  is  usually  confined  to  the  survey  of  an  angle  line 
with  suificient  topography  to  permit  a  paper  location  to 
be  made  in  the  office.  Where  the  ground  slopes  are 
steeper  than  the  maximum  fill  slopes,  the  roadbed  must 
be  in  solid-cut  or  an  equivalent  section.  To  locate  a 
center  line  in  the  field  that  will  give  solid-cut  sections 
without  excessive  excavation  or  walls  requires  consid- 
erable more  detail  than  usual  in  the  field. 

This  discussion  is  intended  to  illustrate  a  method 
whereby  the  final  center  line  can  be  located  in  the  field 
to  conform  to  roadbed  sections, 
modified,  of  course,  for  minimum 
radius  of  curvature  or  special 
features,  and  applicable  only  to 
mountainous  location.  It  is  assumed 
that  the  general  grade 
and  alignment  has 
been  selected  from  a 
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luconnaissance  survey  and  the  field  location  confined  to 
lixing  of  a  final  center  line  and  grade. 

The  most  important  and  difficult  case  arising  in  loca- 
tion is  where  the  grade  is  maximum  and  controls  the 
alignment.  If  the  maximum  grade  is  over  five  or  six 
■stations  in  length  some  accurate  method  must  be  used 
to  select  the  center  line,  so  that  solid-cut  sections,  with 
■ninimum  excavation,  will  result.  The  same  also  applies 
to  any  other  grade  where  it  is  desired  to  maintain  it 
miformly  for  any  considerable  distance. 

To  locate  alignment  in  connecting  with  a  grade,  some 
•ort  of  a  grade  contour  must  be  used  as  a  guide  in  the 
-election  of  curves  and  tangents.  The  more  accurate 
-he  grade-contour  is  established,  the  more  accurate 
■vill  the  alignment  result  (in  respect  to  minimum  ex- 
;avation). 


For  grades  less  than  the  maximum,  a  hand  level  or 
clinometer  can  be  used  satisfactorily  to  establish  a 
grade-contour  but  in  the  case  of  a  maximum  grade  it 
should  be  traced  with  a  transit,  the  vertical  arc  of  which 
should  be  set  to  the  grade  angle.  This  angle  should  be 
about  0.10  per  cent  less  than  the  desired  grade  in  order 
to  allow  for  nominal  shortening  of  the  grade  contour 
length.  However,  if  a  clinometer  is  used  in  tracing  a 
grade  contour  approaching  the  maximum,  as  much  as 
0.50  per  cent  less  grade  should  be  used. 

Beginning  at  the  highest  control  of  the  grade,  the 
trace  of  the  grade  contour  should  be  marked  on  the 
ground  at  short  intervals,  such  as  the  approximate 
P.  C,  I.  T.  and  P.  T.  of  curves,  besides  all  important 
grade  contour  deviations.  The  transit  can  be  set  up 
quickly  over  each  point  (without  a  plumb-bob)  and  by 
means  of  an  H.  I.  rod  the  grade-contour  can  be  progress- 
ively traced  for  an  accurate  guide  to  a  final  center  line. 
In  places  where  the  line  crosses  a  ravine,  or  other  places 
where  a  shortening  of  the  grade  contour  distance  is 
anticipated  a  still  further  flattening  of  the  grade-angle 
should  be  made. 

A  three  man  party  can  stake  about  1^  miles  of  grade 
contour  in  open  country  and  from  ^  to  ';  of  a  mile  in 
brushy  country  in  one  day — stakes  only  set  temporarily 
for  a  guide. 

For  actual  selection  of  the  final  centerline,  horizontal 
offsets  are  made  from  the  grade  contour  stakes  which 
are  assumed  to  mark  the  center  line  of  a  theoretical 
cross-section  in  full  width  and  a  solid-cut  section  of 
minimum  excavation  for  a  1"  to  1  ground  slope.  If  a 
stretch  of  grade  consisted  of  1'  to  1  ground  slopes,  the 
grade  contour  as  traced  could  be  used  and  fitted  for  a 
center  line.  Where  the  slopes  are  constantly  changing, 
however,  offsets  must  be  made  in  order  to  bring  the 
roadbed  in  solid-cut  for  the  steeper  ground  slope.  Take 
for  example  the  case  of  a  li  to  1  ground  slope  in  transi- 
tion to  a  1  to  1  ground  slope.  In  referring  to  the  accom- 
panying table  and  sketch,  it  is  seen  that  a  horizontal 
offset  must  be  made  uphill  of  4.0  feet.  In  the  case  of 
a  transition  to  a  flatter  slope  than  1  i  to  1  such  as  a  24" 
slope,  an  offset  of  6.0  feet  horizontally  must  be  made 
downhill  from  the  grade  contour  (assuming  solid-cut). 

Having  flagged  out  a  center  line  by  means  of  the  off- 
sets to  a  grade  contour  described  above,  the  curves  can 
be  readily  fitted,  either  by  the  external  distance  or  long- 
chord,  or  in  the  case  of  reversing  and  compounding 
curves,  b\'  the  sub-tangent.  In  dense  underbrush  where 
a  grade  contour  line  has  been  brushed  out  the  trial  de- 
flection method  becomes  economical  in  saving  excessive 
Ijrushing. 

The  centerline  selected  by  this  method  results  in  a 
definite  grade  and  alignment  from  which  little  change 
is  required  to  avoid  unnecessary  excavation  or  exces- 
sive walls,  thus  eliminating  an  oflice  location. 


Two  Words  Give  Full  Data  for  Mapping;  Lake 

In  the  present  official  map  of  California  Tulare  Lake 
is  shown  as  covering  1.5.3  sq.mi.  Much  of  this  area 
has  been  reclaimed  and  brought  under  cultivation  so  the 
Railroad  Commission,  in  preparing  a  new  map,  wrote 
to  Roy  May,  county  surveyor  of  Kings  County,  in 
which  the  lake  is  located,  asking  him  to  furnish  the 
commission  with  a  township  map  showing  the  present 
water  boundary  of  the  lake.  May  returned  the  com- 
mission's letter  with  the  laconic  marginal  notation: 
"Plumb  dry." 
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Getting  the  Full  Value  of  Engineering 
Periodicals 

By  Perry  Thompson 

Sanitary  Engineer,  Tonkers.  N.  Y. 

I  was  astonished  to  learn  recently  how  many  of  my 
young  engineering  friends  were  not  regularly  reading 
Eyigineering  Neivfs-Record  nor  other  similar  periodicals 
because  (1)  they  were  "too  busy";  (2)  the  issues 
accumulated  too  fast  and  occupied  too  much  space; 
(.3)  it  was  difficult  to  locate  articles  in  back  numbers 
before  the  index  came  along,  and  sometimes  even  then ; 
(4)  the  cost  seemed  large  for  the  few  articles  of 
special  interest.  To  them  and  to  others  who  think 
likewise  but  who  do  read  some  copies  and  may  read 
this,  I  would  like  to  give  the  benefit  of  my  experience 
with  six  technical  peinodicals : 

(1)  Time  for  Reading — I  doubt  if  any  of  my  friends 
are  more  busy  than  I,  yet  I  not  only  find  time  to 
read  technical  papers  but  clip  newspaper  and  magazine 
articles  occasionally  as  well.  There  is  much  in  know- 
ing how.  One  should  not  attempt  to  read  every  article 
regardless  of  whether  it  is  in  his  special  line  or  not, 
and  perhaps  not  even 'then,  but  he  should  know  there 
are  such  and  such  articles  and  be  able  to  turn  to 
them  later  should  it  then  become  desirable.  An  easy 
and  satisfactory  way  of  doing  this  will  be  mentioned 
later. 

(2)  As  to  Occupying  Space — It  is  indeed  true  that 
technical  journals  occupy  space  if  they  are  filed  just 
as  they  come  to  hand,  but  this  is  not  necessary.  An 
easy  way  to  reduce  their  size,  if  one  is  interested  in 
the  technical  articles  only,  is  to  open  the  wire  fast- 
eners under  the  back  cover,  straighten  them  with  a 
pair  of  pliers,  file  the  square  edges  off  their  points 
with  a  small  flat  file  and  then  pull  off  the  pages  of 
advertising  on  that  side.  Turning  the  issue  over,  insert 
a  small  screwdriver  under  the  center  of  the  fasteners 
and  extract  them.  Now  remove  the  index  sheet  and 
the  pages  of  advertising  on  this  side,  then  remove  the 
part  containing  the  articles  to  be  kept,  and  after  plac- 
ing the  index  sheet  in  front  put  back  the  fasteners 
and  clamp  them  with  the  pliers.  Only  three  small 
tools  and  three  minutes  are  necessary. 

(3)  Finding  Articles  Easily  at  Any  Tim^ — I  index 
the  periodicals  as  they  arrive,  either  as  I  read  them  or 
preferably  before,  turning  down  the  corners  of  spe- 
cially interesting  articles  for  easy  identification  later, 
as  well  as  to  save  time  in  looking  for  them  again. 
The  index  need  not  be  elaborate  unless  one  is  special- 
izing along  several  lines.  My  index  has  20  subjects 
subdivided;  water  supply  has  70  subdivisions  and  sew- 
age disposal  has  forty-five.  A  card  index  is  most 
satisfactory,  especially  if  intended  to  be  permanent, 
but  a  loose-leaf  index  will  do. 

At  this  point  someone  will  say  "too  much  system," 
but  it  does  not  work  out  that  way,  for  with  very 
little  practice  one  unconsciously  learns  his  headings  or 
subjects  by  heart,  and  knows  almost  instantly  the  one 
most  suited  to  the  article,  although  it  is  often  advis- 


able to  index  an  article  under  two  or  more  headings. 
The  latter  can  often  be  determined  only  by  reading, 
and  would  therefore  be  omitted  if  left  to  a  subordinate 
who  did  not  read  them. 

And  then  there  is  the  additional  advantage  that  one's 
own  system  is  likely  to  be  best  suited  to  his  needs; 
but  if  this  should  not  be  so  it  will  at  least  serve  till 
the  printed  index  arrives.  Still  another  advantage 
is  that  one  can  index  an  article  he  may  not  have  time 
to  read,  nor  any  use  for  just  then,  but  which  he 
might  read  hurriedly  and  try  to  remember  if  he  had 
no  inde.x;  the  chances  being  he  would  hardly  absorb 
it,  to  say  nothing  of  remembering  it. 

(4)  Cost— If  one  picks  out  at  the  end  of  the  year 
the  articles  which  bear  directly  on  subjects  in  his 
special  line  and  applies  to  them  the  total  cost  of  the 
volume,  it  may  seem  he  has  paid  well  for  them;  but 
when  he  remembers  that  he  is  getting  later  ideas  than 
he  can  find  in  any  book,  and  indeed  many  thoughts  he 
cannot  find  in  books  at  all,  he  should  feel  that  he 
cannot  hope  to  keep  abreast  of  the  times  and  dispense 
with  engineering  periodicals;  in  other  words,  he  should 
feel  that  he  cannot  afford  not  to  take  them. 


Improved  But  Still  Deficient 

THE  ENGINEERING  INDEX,  1920 — New  York  City:  The  Amer- 
ican  Society  of  Mechanical   Engineers.      Cloth ;   6   x   9   in. ;   pp. 

586;    $6. 

Although  the  present  issue  of  this  well-known  annual 
is  an  improvement  over  the  previous  one,  just  as  that 
was  better  than  still  earlier  issues,  yet  the  present 
volume  leaves  much  to  be  desired  both  in  the  way  of 
completeness  and  classification.  The  deficiencies  in 
classification  may  be  due  to  the  fact  that  the  several 
index  entries  are  prepared  for  monthly  publication  and 
thus  get  what  might  be  called  a  permanent  set  month 
by  month,  instead  of  remaining  in  a  fluid  form  suitable 
for  easy,  systematic  classification  for  the  yearly  volume. 

However  this  may  be,  the  fact  remains  that  the 
classification — or  at  least  the  distribution  of  many  of 
the  entries  under  the  various  dictionary  headings— is 
very  irrational.  This  is  particularly  noticeable  in  the 
case  of  a  number  of  references  to  water  treatment. 
These  are  found  distributed  in  a  rather  haphazard 
way  under  two  or  more  of  the  dictionary  headings. 
To  be  still  more  specific,  articles  on  mechanical  filters 
or  filtration  are  entered  under:  filters;  filters,  sand; 
filtration  plants;  water;  and  water  /filtration.  Two 
articles  on  cleaning  .sand  in  the  St.  Louis  water  filters, 
appearing  in  two  different  journals,  are  entered,  one 
under  filters,  subhead  cleaning  sand,  and  the  other 
under  filtration  plants,  subhead  cleaning  filters. 

The  same  general  line  of  criticism  might  be  applied 
to  the  entries  under  many  other  topics.  Much  improve- 
ment could  readily  be  made  by  cutting  a  considerable 
number  of  the  dictionary  classifications  to  mere  crosi' 
references  and  by  a  more  careful  scrutiny  of  the  article 
to  see  where  they  really  belong. 

Criticism  as  to  omissions  falls  under  two  main  heads: 
(1)    Many  important  articles  published  during  the  year 
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covered  are  omitted  entirely;  (2)  in  the  case  of 
abstracts  or  reprints  of  society  and  other  papers  or 
articles  on  the  same  general  subject  appearing  in  two 
or  more  journals,  the  practice  is  to  enter  only  one. 

Taking  up  the  second  point  first,  it  may  be  noted 
that  while  bulk  and  cost  may  go  heavily  against 
duplication  of  entries,  yet  it  must  be  remembered  that 
an  index  that  is  intended  for  universal  use  will  go 
into  the  hands  of  one  engineers  who  has  one  journal 
and  of  another  with  still  another,  and  so  on,  and  that 
the  very  nature  of  engineering  work  is  such  that  many 
engineers  have  access  to  only  one  or  at  most  two  jour- 
nals. Therefore,  to  be  of  the  greatest  use  to  the 
greatest  number,  there  should  be  entries — not  full 
'summaries  in  every  case — for  all  the  journals,  society 
proceedings,  etc.,  in  which  an  article  on  a  given  subject 
can  be  found  either  in  its  full,  original  shape,  or  in 
substantial  abstract. 

As  to  complete  omissions  of  important  articles,  many 
such  have  been  noted  in  the  civil  engineering  field.  These 
cannot  be  due  to  space  limitations,  for  under  the  same 
subject  and  from  the  same  journal,  at  least  in  the  case 
of  Engineering  News-Record,  minor  articles  are  listed 
and  major  articles  omitted. 


A  Bird's-Eye  View 

ECONOMIC  DEVELOPMENT  OF  THE  UNITED  STATES — By 
Isaac  Lippincott.  Ph.D.,  Professor  of  Economic  Resources, 
Washington,  University.  New  York  and  London:  D.  Appleton 
&  Co.     Cloth  ;   5x8  in. ;  pp.  691.     $3.50. 

By  four  periods  of  time  the  author  reviews  the  eco- 
nomic history  of  the  United  States  down  to  the  present 
time.  He  outlines  the  growth  of  population,  agricul- 
ture, manufactures,  commerce,  railroads,  banking  and 
labor  organizations.  With  so  comprehensive  a  program 
much  of  the  treatment  is  necessarily  sketchy,  but  for 
students  and  others  approaching  the  general  subject 
for  the  first  time — and  for  these  the  book  is  written — 
the  work  promises  to  serve  its  pui'pose. 


Government  Control  During  the  War 

GOVERNMENT  CONTROL  AND  OPERATION  OP  INDUSTRY 
IN  GREAT  BRITAIN  AND  THE  UNITFJO  STATES  DURING 
THE  WORLD  WAR — By  Charles  Whiting  Baker.  C.  E.,  Con- 
sulting Engineer.  New  York:  Oxfoiil  University  Press.  Paper: 
"  X  10  in.;   pp.  13S.     $1. 

In  this  monograph  the  author  has  presented  a  broad, 
general  survey  of  what  Great  Britain  and  the  United 
States  did  in  the  way  of  government  control  and  oper- 
ation during  the  recent  war.  After  a  few  introductory 
pages,  in  which,  among  other  things,  government  effi- 
ciency is  discussed,  consideration  is  given  to  railways, 
public  utilities  (United  States),  shipping,  labor,  capital 
food,  and  fuel.  In  a  chapter  on  "The  Popular  Verdict 
and  the  Truth,"  the  author  holds  that  conservative 
opinion  condemns  while  the  popular  verdict  approves 
the  results  of  government  control.  Elsewhere  it  is 
maintained  that  the  extension  of  government  control 
in  the  future  is  inevitable.  In  a  chapter  on  "Conflict 
Between  the  Executive  and  Legislative  Branches  of 
Government"  it  is  urged  that  our  state  and  national 
legislatures  go  altogether  too  far  in  interfering  with 
the  proper  duties  of  executive  departments.  Although 
emphasing  the  grave  errors  made  in  government  con- 
trol during  the  war,  Mr.  Baker  in  general  holds  that 
the  main  results  were  commendable,  taking  into  account 
that  in  wartime  efliciency  is  not  to  he  judged  by  ordinary 
standards,  but  by  t'.e  attainment  of  the  desired  end  in 
the  least  possible  time. 


Street  Railway  Commission  Report  Digest 

.\NALYSIS  OF  THE  ELECTRIC  RAILWAY  PROBLEM:  Re- 
port to  the  Federal  Electric  Railways  Commission  with 
.Summary  and  Recommendations,  Supplemented  by  Special 
Studies  of  Local  Transportation  Issues  in  the  State  of  New 
.lersey  and  the  City  of  Denver  ;  with  Notes  on  Recent  Develop- 
ments in  the  Electric  Railway  Field — Bv  Delos  F.  Wilcox. 
Ph.D.,  Consulting  Franchise  and  Public  Utility  Expert,  Chief 
of  the  Bureau  of  Franchises  of  the  Public  Service  Commission 
for  the  First  District,  State  of  New  York,  1907-1913:  Deputy 
Commissioner  of  the  Department  of  Water  Supply,  Gas  and 
Electricity.  City  of  New  York.  1914-1918.  New  York:  The 
Author.  73  Gleans  St.,  Elmhurst,  L.  I.  Cloth ;  7  x  10  in.  ; 
pp.  789  ;  $10  net. 

In  publishing  privately  his  analysis  of  the  testimony 
on  the  financial  troubles  of  the  street  railways,  taken 
by  the  Federal  Electric  Railway  Commission  in  1919-20, 
and  his  suggestions  as  to  the  report  of  the  commission, 
Mr.  Wilcox  has  made  available  what  the  commission 
itself  characterized  in  its  report  as  "a  complete  and 
masterful  study  of  the  whole  electric  railway  problem." 

Mr.  Wilcox's  method  is  to  analyze  and  discuss  the 
testimony  under  topical  heads,  designed  to  show  the 
plight  of  the  street  railways,  its  cause  and  the  remedy, 
always  bearing  in  mind  the  three  great  parties  in  in- 
terest, riders,  employees  and  investors,  and  also  taking 
into  account  the  taxpayers  and  the  public  as  a  whole. 
This  plan  leads  him  to  consider  at  the  very  outset  the 
street  railway  as  an  essential  public  industry,  its  cap- 
ital requirements  and  why  its  credit  has  been  lost. 
Under  lost  credit,  Mr.  Wilcox  discusses  overcapitaliza- 
tion, neglect  to  amortize  both  excess  capitalization  and 
accrued  depreciation,  payment  of  unearned  dividends, 
overbuilding,  holding  companies  and  banker  control  and 
the  uniform  5-cent  fare  are  discussed.  After  going 
over  many  other  phases  of  the  subject,  including  public 
regulation,  jitney  competition,  labor  problems,  the  de- 
preciated dollar,  zone  fares,  public  subsidies,  etc., 
valuation  and  rate  problems  are  taken  up  at  some 
length.  Toward  the  end,  the  author  presents  four 
choices:  (1)  Abandonment  of  public  interest  in  the 
street  railway  industry,  which  he  declares  is  no  remedy ; 
(2)  more  complete  commission  regulation,  which  he 
characterizes  as  inadequate;  (3)  service  at  cost,  which 
"falls  short";  (4)  public  o\vnership  and  operation, 
which  he  considers  to  be  "the  ultimate  solution."  The 
whole  case  is  then  summarized  under  54  heads,  after 
which  the  appendices  mentioned  in  the  sub-title,  as 
given  above,  and  a  detailed  index  close  the  volume. 

How  far  the  author's  conclusions  go  beyond  the 
recommendations  of  the  commission  may  be  inferred 
from  the  foregoing  outline  taken  in  conjunction  with 
the  commission's  recommendations,  as  printed  in  Engi- 
neering News-Record,  Sept.  2,  1920,  p.  480;  but  it 
should  be  noted  that  in  many  respects  there  is  general 
agreement  between  the  two.  The  digest  partakes  largely 
of  the  nature  of  a  brief  for  the  public,  but  always  with 
an  honest  attempt  to  consider  all  the  parties  in  in- 
terest. Mr.  Wilcox's  forceful  expression  of  his  own 
opinions — very  properly,  since  they  wore  virtually  re- 
quested by  the  commission — conform  with  his  very 
decided  personal  view.s,  based  on  long  and  close  study. 

Unquestionably,  Mr.  Wilcox  has  rendered  a  distinct 
public  service:  First  in  his  exhaustive  analysis  of  a 
vast  mass  of  testimony;  second,  in  his  own  di.scussion 
of  principles,  practice  and  experience;  and  third,  in 
publishing  privately  what  the  commission  found  itself 
unable  to  publish  and  what  the  American  Street  Rail- 
way Association — which  published  and  distributed  at 
its  own  expen.se  the  testimony  and  the  commission't 
report — was  unwillinj:  to  print. 
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Irrigation  and  Other  Eastern  Engineering  PUBLICATIONS  RECEIVED 


Reviewed  by  F.  W.  Hanna 

General  Manager,  Canada  Land  &■  Irrisration  Co.,  Ltd., 
Medicine  Hal,  Alta. 

NOTE.«5  ON  IRRIU.VTIO.N.  JiOAr)S  AXI)  BriLDIXOS  AND  ON 
THE  WATER  SUPPLY  OF  TOWNS — By  William  Lumisden 
Strangp,  .M  Inst.C.E..  Chief  Engineer  in  Sind  (Retired)  :  Autlior 
of  Indian-Storage  Reservoirs  with  Earthen  Dams.  .\ew  York: 
E.  I'.  I>utton  &  Co.  London:  George  Routledge  &  Sons.  Ltd. 
Cloth  ;  8x9  in.  :  pp.  849  :   over  L'Oli  illustrations.     .?18  net. 

Mr.  strange  has  brought  together  in  this  book  notes 
kept  by  him  during  some  30  years  of  Government  engi- 
neering experience  in  India,  Ceylon  and  the  Tran.svaal. 
As  the  title  indicates,  the  author  has  included  under 
one  cover  information  on  the  subject  of  irrigation, 
roads  and  buildings,  and  in  addition  thereto  informa- 
tion on  town  water  supplies.  The  inclusion  of  so  many 
slightly  related  subjects  in  one  book  is  an  unusual 
procedure  and  one  not  wholly  commendatory  except  as 
affording  a  view  of  the  broad  and  valuable  experience 
of   the   life  work   of   a   worthy   engineer. 

As  might  be  expected  in  the  treatment  of  divergent 
subjects  in  a  single  book,  the  discussion  is  unevenly 
divided  among  them.  Fortunately  for  the  general 
reader,  however,  Irrigation  (558  pp.),  and  Town  Water 
supply  (147  pp.;),  have  received  the  bulk  of  the  author's 
attention.  The  chapter  on  Roads  (148  pp.)  and  District 
Buildings  (44  pp.)  may  be  dismi.ssed  with  the  remark 
that  although  the  author  displays  a  keen  knowledge  of 
general  road  building  and  architectural  principles  the 
material  he  presents  is  so  localized  as  to  be  of  benefit 
mainly  to  practitioners  in  the  particular  districts  in 
which  the  author  has  gained  his  experience.  The  sec- 
tion on  Town  Water  Supply  gives  a  condensed  but 
comprehensive  and  readable  consideration  of  the  sub- 
ject but  the  reader  who  is  seeking  for  technical  help 
on  water  supply  problems  will  have  to  look  elsewhere. 

The  whole  subject  of  Irrigation  is  treated  in  a  con- 
cise manner  by  summarizing  and  tabulating  principles 
and  facts  and  supplementing  them  with  brief  discus- 
sions. There  is  little  technical  detail  or  mathematical 
consideration,  so  the  careful  reader  can  make  rapid 
progress  in  grasping  the  subject  matter.  The  first 
four  chapters  on  Irrigation  deal  with  definitions  of 
terms,  water  supply,  uses  and  losses  and  miscellaneous 
matters,  and  the  next  four  with  storage  reservoirs, 
dams  and  outlet  works.  There  are  ten  chapters  on  the 
construction  of  canals  and  their  accessories  on  alluvial 
soils  and  on  the  physics  and  control  of  large  Indian 
rivers  on  these  soils;  one  chapter  on  distributary  sys- 
tems and  one  on  irrigation  laws,  finance  and  adminis- 
tration. 

In  the  main  the  irrigation  practice  advocated,  subject 
Lo  modifications  to  meet  local  conditions,  agrees  quite 
well  with  American  practice.  Some  differences  worthy 
of  notice  are  the  narrowness  of  top  widths  of  earth 
dams  and  the  use  of  heavy  masonry  canal  structures 
to   the   complete   exclusion   of   reinforced   concrete. 

The  author  desei-ves  commendation  for  his  logical, 
concise  and  forceful  style,  for  his  carefully  collected 
and  arranged  subject  headings  and  for  a  good  index. 
The  book  as  a  whole  is  worth  reading. 


Cloth  Bound,  Not  Paper;  Correction 

By  mi.schance,  the  binding  of  Hering  and  Greeley's 
•'Collection  and  Disposal  of  Municipal  Refu-^^e"  was  given 
as  being  of  paper  instead  of  cloth  in  the  review  appear- 
ing in  these  columns  on  July  21,  p.  115. 


ANNALI  UTILIZZAZIONE  DELLE  ACQUE— IDROGRAPIA 
CONCESSION!  DI  ACQUE  PUBBLICHE ;  Vol.  III.  1921: 
(Monografle.  Studi,  Legislazione.  Slatistiche,  Recensioni.  Bibli- 
oerafia,  Notizi-ario) — Rome.  Italy :  .Ministero  Dei  Lavori  Pub- 
Idici.  Paper:  7  x  10  in.;  pp.  1.S6:  illustr.iled.  L.  lu.OO. 
Contains    papers    by    Camillo    Duidi.    Giuseppe    .\lbenpa.    Carlo 

Bonomi,  Luigi  Kambo,  statistics,   list  of  concessions,  etc. 

AMERICAN  INSTITUTE  OF  CHEMICAL  .ENGINEERS: 
Transactions.  Vol  XIII — Part  1.  1920— New  York:  D  Van 
Nostrand  Co.     Cloth;  6x9   in.;  pp.  463;  illustrated.     %6. 

.VMKRICA.V  SOCIETY'  FOR  MU.VTCIt'AL  IMPROVEMENTS: 
Proceedings.  1920 — Valparaiso.  Ind  :  Charles  Carroll  nr<iwii, 
Secretary      Cloth;  6x9  in.;  pp.   464;   illustrated.     *.">. 

A.NALYTICAL  GEOMETRY':  A  First  Course  in  Plane  and  Solid 
with  .Vunii-rous  Examples — I'.y  Charles  N.  Schmall,  B.A..  In- 
structor in  Mathematics  in  the  Public  Schools  of  Ntw  York. 
Second  Edition.  Enlarged.  New  York:  I).  \:a\  Nostrand  Co. 
Cloth;  5x8   in.;  pp.   338;   illustrated.      $1.75. 

intICK:  How  to  Build  and  Estimate:  .\  Presentation  of  PacU 
for  Prospective  Owners  of  Houses  and  Other  Buildings  and  a 
Manual  of  Construction  Data  on  Brickwork  for  Architects.  En- 
gineers. Contractors  and  Builders.  By  William  C-arver.  Archi- 
tect. Revised  and  Enlarged.  Cleveland.  Ohio:  The  Common 
Brick  Manufacturers'  .-Vssoci.ation  of  America.  25c. 
Besides  serving  as  a  brief  and  describing  the  "new  ideal  wall," 

this   r)amphlei    contains   much   useful    information    for  brick  users, 

including   many    illustrations. 

CA.NAL  .STATISTICS.  1920:  Prepared  in  Coll.aborat ion  with  the 
Department  of  Railways  and  Canals,  Canad.a — Ottawa.  <'an  : 
Dominion  Bureau  of  Statistics.      Paper;  7  x  10   in.;  pp.  .'il. 

CHEMICAL  AN1)  BIOLOGICAL  SURVEY  OP  THE  WATERS 
OF  ILLLNOIS:  Report.  1918-19.  Lssued  by  Edw.-ird  Bartow, 
Chief.  Division  of  State  Water  Survey,  Department  of  Regis- 
tration and  Education.  Urbana.  111.  Paper  ;  6  x  9  in.  ;  pp.  2SU  ; 
illustrated. 
Reports   of  special   investigations   and   several    theses   submitted 

to  the  faculties  of  the  University  of   Illinois,  in  addition  to  report 

of  work   of  survey,   are   included.      E(|uipment   tor   a   small   water- 
works laboratory  is  enumerated. 

DIGEST-INDEX  OF  THE  FP:DER.A.L  W.-VTER  POWER  LAW 
AND  REGULATIONS  THEREUNDER— By  M.  O.  Leighton. 
.\I.  Am.  Soc.  C.E..  M.  -A^m.  .Soc.  M.E.  Washington.  D.  C: 
M.  O.  Leighton  &  Co.     Paper;  6  x  9  in. ;  pp.   19. 

EFFECTS  ON  CONCRETE  OF  IMMERSIO.N  IX  BOILING 
WATER  AND  OVEN  DRYING — By  W.  J.  .Schlick.  Ames. 
Iowa:  Engineering  Experiment  Station.  Iowa  State  College 
of  Agriculture  and  Mechanic  .Arts.  Paper;  6x9  in.;  pp.  24: 
illustrated. 

I'WRM  BLACKSMITHING :  .\  Textbook  and  Problem  Book  for 
Students  in  .Agricultural  Schools  and  Colleges.  Technical 
Schools,  and  for  Farmer.s — By  John  F.  Friese,  Head  of  the 
Machine  Shop  and  Forging  Departments.  Technical  High 
School,  St.  Cloud,  Minn  Peoria,  111.;  The  Manual  Arts  Press. 
Cloth;  5x8  in.;  pp.  92;  illustrated.     $1.25. 

GR.\PHIC  PRODUCTION  CONTROL— By  C.  E.  Knoeppel.  Mem- 
ber Society  of  Industrial  Engineers.  M.  A.  S.  M.  E. ;  Assisted 
by  Various  Members  of  the  .Author's  Firm  and  Staff.  New- 
York:  The  Engineering  Magazine  Co.  Cloth;  6  x  9  in.  ;  pp. 
477  ;   illustrated.      $10. 

HIGHWAY  RESEARCH  PERTAIXIXG  TO  CO.VCRETE 
ROADS:  Sections  and  Details  of  Test  Highway  as  Constructed 
at  Pittsburg.  Cal.  Preliminary  Report,  July.  1921.  Inaugu- 
rated by  the  Columbia  Steel  Co.,  San  Fraiicisco,  Cal. :  The 
Company.  Paper;  7  x  10  in.;  pp.  20;  illustrated. 
One  pagf  of  text  outlines  the  test  highway,  on  which  a  motor- 
truck   test    to   destruction    was    to    begin    Sept.    I       Thirtivn    types 

of   construction    are    figured. 

HIGHWAY  RESEARCH  PERTAINING  TO  CONCRETE 
RO.\DS:  Sections  and  Details  of  Test  Highway  As  Con- 
structed at  Pittsburg,  Cal.  ;  Preliminary  Report,  July,  1921 
Inaugurated  by  Columbia  Steel  Co.,  San  Francisco,  Cal,  Paper ; 
7  X  10  in.  ;  pp.  20. 
An  article  on  these  tests  appeared  in  EHoinet^iing  NetoS'Record. 

Aug.    18,    1921,   p.    276. 

IXERNATTONAL  AS.SOCIATION  OF  INDU.STRIAL  ACCTPENT 
BOARDS  AND  COMMISSIO.VS :  Proceedings,  1920— W-.inh- 
ington,  D  C  :  Bureau  of  Labor  Statistics.  Paper;  fi  x  »  in.; 
PI..  447. 
IIIE  NEW  INTERNATIONAL  YEAR  BOOK:  A  Compendium 
of  the  World's  Progress.  1920 — Bv  Frank  Moore  Colby,  M.  A 
New  York  Dodd.  Mead  &  Co.  Cloth;  7  x  10  in.;  pp.  776: 
Illustrated.      $6.75. 

ONE-HINGED  STEEL  ARCH:  An  Investigation  and  Its  Com- 
pari.son  with  Otlur  Tyi)es ;  A  Thesis  Presented  to  the  Faculty 
of  the  Graduate  School.  Cornell  University,  for  the  Degree  of 
Doctor  of  Philosophy  bv  .N'ee  Sun  Koo.  B.S...  M.C.E.,  McGrnw 
Fellow  In  Civil  Engineering,  1920-21.  Reprinted  from  the 
Cornell  Civil  Engineer,  Mar.,  Apr.,  May,  1921.  New  York: 
The  Author,  408  W.  II. Mb  St.  P-aper :  9  x  12  In.;  pp.  "*  • 
illustrated. 

OIL  FLOW  IN  PIPE  LI.N'ES:  Comprising  Charts  Showing  thf 
Pressure  Loss  In  Different  Sized  Pipe  Lines,  the  Conversion  ol 
Viscometer  Readings,  the  Horse  Pi>wer  Requlre<l  for  Pimiplng 
San  Francisco.  Cal.:  King  Knight  Co.  Paper:  12  X  9  In.: 
pp.   12.     $3. 

PROVIDENCE  CITY  PLAN  COMMISSION:  Report."),  inir.-20— 
Providtwice,  R.  1.  The  Commission  Paper;  6  x  9  in.:  68; 
illustrated. 
V  REVIEW  OF  TEN  TEARS'  PROGRESS.  inin-2«— By  John 
W.  .S  McCullOUgh.  M.D..  Chief  Oraccr.  Ontario  Board  of 
Health.  Toronto.     Paper;  7  X  lu  In.;  pp.  48;   illustrated. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discuS' 
sion  of  th-e  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi' 
ble.  Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Humanizing  Engineering  Societies 

Sir — May  I  express  my  pleasure  at  reading  the  very 
refreshing  words  on  page  346  of  your  issue  of  Sept.  1,  under 
the  caption  "Honoring  Honorary  Members?"  The  con- 
cluding sentence  correctly  expresses  a  condition  which 
should  be  changed,  as  it  would  be  for  the  better,  and  more 
in  keeping  with  the  modern  attitude  toward  others  in  all 
industrial  concerns  aiming  at  the  best  results.  While  the 
honor  conferred  in  such  cases  is  really  mutual,  it  is  no 
more  than  fair  to  the  individual  to  make  it  marked  by 
more  than  a  plain  statement  of  a  vote  recorded. 

Recently  in  the  Boston  Society  of  Civil  Engineers  a 
member  for  some  years  on  the  honorary  list  was  asked  to 
address  the  society  on  his  seventy-fifth  anniversary,  and 
there  has  lately  been  a  feeling  among  the  members  that 
there  should  be  a  larger  sense  of  responsibility  toward  the 
older  members,  who  for  various  reasons  find  it  difficult  to 
maintain  themselves  after  passing  the  age  of  seventy.  In 
a  large  society  it  may  be  less  easy  to  perform  such  acts 
of  courtesy  but  it  is  certainly  worth  the  trying. 

There  is  no  class  of  men  on  earth  more  friendly  than 
engineers,  when  once  the  skin  is  pierced,  but  they  some- 
times require  a  little  prodding  to  see  the  necessity  for  a 
change  in  program.  Frederic  I.  Winslow, 

Consulting  Engineer. 

Framingham,  Mass.;  Sept.  5. 


Am.  Soc.  C.  E.  Constitution  Again 

Sir — A  careful  reading  of  the  revised  constitution  of  the 
Am.  Soc.  C.  E.  will  discover  few  sections  that  improve 
upon  the  old  ones,  some  that  will  be  much  more  cumber- 
some to  administer,  one  that  is  either  meaningless  or  un- 
workable, and  one  that  appears  to  contravene  the  New 
York  State  law. 

The  provision  for  the  allotment  of  funds  to  local  sec- 
tions, which  is  the  chief  concession  to  the  twice-expressed 
wishes  of  a  majority  of  the  society's  voters,  proves  to  be 
permissive  rather  than  mandatory,  and  therefore  adds 
nothing  to  the  powers  of  the  Board  of  Direction  which  has 
now  as  much  authority  to  allot  funds  to  local  sections  as 
it  has  to  pay  traveling  expenses  to  its  own  members. 

Sections  9  and  10  of  Article  VII  read  in  part: 

"No  count  or  listing  of  votes  cast  in  any  society  canvass 
or  election  shall  be  permitted  until  after  the  polls  are 
closed,  and  then  only  by  the  officially  appointed  committee 
of  tellers.  A  voter  may  withdraw  his  ballot,  and  may  sub- 
stitute another  at  any  time  before  the  polls  close." 

"The  polls  shall  close  at  9  a.m.  of  the  first  day  of  the 
annual   meeting,"  etc. 

Just  what  does  this  mean  ?  Is  it  intended  that  the  bal- 
lots shall  not  be  classified  in  any  way  as  received  ?  If  so, 
how  is  a  member's  new  vote  to  be  substituted  for  his  old 
one,  and  how  long  will  it  take  the  tellers  to  ascertain  who 
of  the  voters  are  corporate  members,  and  who  of  them 
are  disqualified  for  non-payment  of  dues?  If  the  votes  be 
classified,  is  the  information  so  obtained  to  be  at  the  dis- 
posal of  the  secretary  for  the  mutual  advantage  of  him- 
self and  friends,  or  are  all  members  to  have  equal  access 
to  it?  Why  was  this  substituted  for  the  2.'3-year-old  pro- 
vision of  the  present  constitution  that,  "The  secretary  shal' 
make  a  list  of  the  voters  from  whom  ballots  are  received, 
which  list  shall  be  open  to  inspection  by  all  corporate 
members?" 

Judging  from  Article  VII,  of  the  revised  constitution, 
the  committee  considered  the  nomination  and  election  of 
officers  to  be  the  prime  function  of  the  society,  for  not 
only  are  the  members  required  to  vote  three  times  for  each 


officer  elected,  but  it  is  prescribed  that  "Every  corporate 
member  is  expected"  to  occupy  himself  diligently,  from 
"Not  later  than  April  1  of  each  year"  until  the  annual 
meeting  in  the  following  January,  in  the  accomplishment 
of  this  pai'amount  object. 

It  seems  to  the  writer  that  in  the  development  of  this 
elaborate  and  expensive  scheme  which  could  only  be  de- 
sirable in  a  social  club  where  the  members  are  mutually 
acquainted,  the  committee  unwittingly  introduced  a  "joker" 
with  the  eleventh-hour  amendment  which  they  added  at  the 
Houston  convention. 

In  Section  4,  of  Article  VII,  it  is  provided  that  "No  vote 
of  a  corporate  member  for  a  nominee  for  director  resi- 
dent outside  of  the  district  in  which  the  member  resides, 
shall  be  counted."  Whatever  the  intent  may  have  been, 
the  language  seems  clearly  to  apply  to  all  ballots  for 
nominees  which  must  include  the  final  vote  that  elects  the 
nominee  to  be  an  officer.  It  is  the  writer's  understanding 
that  the  New  York  statute  under  which  the  society  is  in- 
corporated requires  that  all  corporate  members  shall  liave 
the  privilege  of  voting  for  all  elective  officers.  If  the 
tellers  are  required  by  the  constitution  to  cast  out  the 
votes  of  those  members  who  do  not  happen  to  live  within 
the  same  district  as  the  nominee  for  director  will  not  the 
above  provision  of  the  law  be  therefore  nullified? 

In  view  of  the  above  uncertainties  it  seems  to  the  writer 
to  be  the  part  of  wisdom  to  stand  by  the  constitution  that 
has  v/ell  served  us  in  the  past,  and  vote  "'No"  on  the  re- 
vision. Gardner  S.  Williams. 

Ann  Arbor,  Mich.,  Aug.  27,  1921. 

[Copy  of  Major  Williams'  communication  was  trans- 
mitted to  Peter  Junkersfeld,  of  Boston,  on  Aug.  30,  with 
the  following  letter  from  the  editor: 

"We  cannot  again  permit  the  internal  bickerings  in  the 
American  Society  of  Civil  Engineers  to  occupy  a  great  deal 
of  valuable  space  in  Engineering  News-Record  and  to  crowd 
out  important  material  awaiting  publication.  We  will  pub- 
lish Major  Williams'  letter,  but  will  permit  only  one  reply 
thereto.  That  reply  must  not  be  longer  than  the  protesting 
letter,  and,  since  we  do  not  want  any  marathon  list  of 
signers,  it  may  be  signed  by  only  one  name.  Since  you 
were  chairman  of  the  committee  which  drafted  the  pro- 
posed constitution,  we  think  it  proper  to  give  you  oppor- 
tunity to  write  the  answer." 

Col.  Junkersfield  answers  that  since  the  committee  on 
referred  amendments  completed  its  work  and  was  dis- 
charged at  Houston  he  does  not  wish  to  write  a  reply.  He 
suggests,  however,  that  answers  to  the  criticisms  may  be 
found  in  two  communications  to  members  by  the  acting 
secretary  of  the  society  on  March  19  and  Aug.  3,  1921, 
the  former  including  the  comments  of  the  committee  on 
referred  amendments  and  the  latter  the  legal  opinion  of 
Parker  &  Aaron,  counsel  for  the  society. — Editor.] 


Sir — An  editorial  in  your  issue  of  Aug.  18,  1921,  ex- 
presses the  opinion  that  the  proposed  revision  of  the 
constitution  of  the  American  Society  of  Civil  Engineers 
should  be  adopted  by  an  overwhelming  vote. 

The  adoption  of  this  proposed  revision  will  increase  the 
expenses  of  the  society,  certainly  more  than  $10,000,  and 
will  reduce  the  available  funds  possibly  more  than  $23,500 
for  the  year  1922;  this  increase  in  expense  and  curtailment 
in  revenue  can  only  be  avoided  thereafter  by  subsequent 
amendments  to  the  constitution. 

This  decrease  in  available  funds  will  result  from  increases 
in  expense  due  to  extra  meetings  of  the  Board  of  Direction 
and  the  excess  cost  of  the  proposed  over  the  present  method 
of  nominating  and  electing  officers,  and  the  decrease  in 
revenue  due  to  failure  to  provide  for  the  payment  of  dues 
by  "member.s  resident  outside  of  North  America"  and  by 
associates.  This  will  produce  a  deficit  for  the  year  1922, 
unless  the  technical  activities  of  the  society  are  seriously 
curtailed  and  the  money  usually  allotted  for  publications  is 
materially  reduced. 

Article  IV  of  the  propo.sed  revision  contains  no  provision 
for  the  payment  of  dues  by  members  residing  outside  of 
North  America.  There  is  no  provision  for  the  transfer  of 
the    present    associates   to    the   jfrade    of   affiliates:    nor    is 
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there  any  provision  for  the  payment  of  dues  by  the  present 
associates. 

Dues  are  payable  in  advance  on  Jan.  1  of  each  year.  If 
the  proposed  revision  of  the  constitution  is  adopted  it  could 
not  be  amended  before  April,  1922.  There  will  be  on  Jan. 
1,  1922,  about  600  members  who  are  resident  outside  of 
Xorth  America  who  would  thus  not  be  required  to  pay  dues 
:  KKregating  about  $12,000,  and  175  associates  who  would 
thus  not  be  required  to  pay  dues  as^sregating-  about  $3,000, 
which  amounts  the  society  could  not  legally  collect. 

Article  VII  provides  for  a  cumbersome  method  of  electing 
officers  whereby  the  services  of  the  clerical  forces  of  the 
society  would  be  required  for  a  considerable  portion  of  the 
period  beginning  Jan.  1  and  ending  at  the  annual  meeting- 
over  one  year  later.  This  method  would  cost  the  society 
annually  for  the  necessary  clerical  help,  printing,  postage, 
etc.,  at  least  $1,000  more  than  the  method  prescribed  by  the 
present  constitution. 

Article  VIII  makes  mandatory  provision  for  six  'meetings 
of  the  Board  of  Direction  each  year.  By  reason  of  expense 
to  the  society  and  time  required  for  western  members  to 
attend  its  meetings,  the  Board  of  Direction  has  usually 
met  four  times  each  year;  and  it  is  proposed  to  reduce  these 
meetings  to  three  each  year.  The  cost  of  three  meetings  of 
the  board  for  mileage  of  its  members  would  be  about  $7,500; 
in  addition  there  would  be  the  extra  cost  of  arranging  for 
these  meetings,  of  multigraphing  and  distributing  the 
minutes  of  the  meetings,  and  other  necessary  expenses. 

The  society  would  face  a  scriou.<;  financial  burden  in  the 
adoption  of  the  proposed  revision  of  the  constitution,  even 
should  a  large  proportion  of  the  members  resident  outside 
of  North  America  and  of  the  associates  waive  the  absence 
of  a  constitutional  obligation  and  pay  their  dues. 

It  would  be  reasonably  certain,  should  the  constitution 
be  revised  as  proposed,  and  the  revenue  thereby  decreased, 
that  the  technical  activities  of  the  society  would  need  to 
be  seriously  curtailed  and  the  allotment  of  funds  to  local 
sections  indefinitely  postponed,  otherwise,  unless  the  dues 
of  members  are  raised  to  provide  the  necessai-y  funds,  there 
would  be  a  deficit  in  the  finances  of  the  society. 

The  question  naturally  arises,  "Does  the  society  really 
need  a  revision  of  its  present  constitution  at  the  expense 
of  its  technical  activities  and  the  stimulation  of  its  local 
sections,  and,  are  the  debatable  benefits  of  the  proposed 
revision  worth  the  increase  in  expenses  involved?" 

The  society  can  function  under  its  present  constitution 
until  a  proper  revision,  which  does  not  involve  a  large  and 
unnecessary  financial  burden  to  the  society,  can  be  submitted. 

There  are  other  serious  objections  to  fundamental  pro- 
visions in  the  proposed  revision  but  by  reason  of  the  above 
facts  alone  the  writer  is  opposed  to  the  adoption  of  the  pro- 
posed revision  of  the  constitution  and  will  vote  "No"  on  the 
ballot  to  be  canvassed  on  Oct.  5,  1921. 

Philadelphia,  Sept.  2, 1921.  Richard  L.  Humphrey. 

[As  in  the  case  of  Major  Williams'  letter  only  one  reply 
to  this  communication  will  be  printed.  This  letter  also  was 
submitted  to  Col.  Junkersfeld,  but  he  preferred  not  to  engage 
in  controversy. — Editor.] 


How  Can  a  Coral  Strand  Be  Made  Into  a 
Bathing  Beach? 

Sir:  We  are  interested  in  securing  information  on  the 
formation  of  artifical  bathing  beache.s.  A  portion  of  the 
shore  line  in  question  provides  a  fair  bathing  beach  facing 
the  Atlantic  on  the  north  shore  of  Porto  Rico.  Certain 
sections,  however,  directly  in  front  of  park  property,  are 
studded  with  coral  rocks. 

Information  as  to  whether  the  dynamiting  and  removal 
of  this  coral  rock  would  enable  the  natural  formation  of 
a  bathing  beach  will  be  very  greatly  appreciated.  We  would 
particularly  like  to  know  from  any  of  the  contributors  of 
the  Enyiveerivfi  News-Record  whether  this  has  been  done 
elsewhere  and  with  what  results. 

W.  Cryder, 
Gen.   Supt.   Ug.   Div., 
Porto  Rico  Railway  Light  &  Power  Co. 
San  Juan,  P.  R.  Aug.   19. 


Reasons  for  High  Freight  Rates  on  Brick 

Sir: — The  correspondence  in  the  Enguierritig  News- 
Record,  Aug.  4,  p.  205,  fi-om  T.  C.  Powell,  vice-president 
of  the  Erie  R.R.,  and  R.  P.  Stoddard,  secretary-manager 
of  the  Common  Brick  Manufacturers  Association,  with  ref- 
erence to  "P'reight  Rates  as  a  Deterrent  to  Con.struction," 
has  just  come  to  my  attention.  Mr.  Stoddard's  letter  con- 
firms previous  information  to  the  effect  that  brick  for 
building  construction  in  the  larger  cities  throughout  the 
country  arc  handled  hy  rail  but  comparatively  short  dis- 
tances from  brick  yards  to  city  delivery  tracks,  perhaps 
five  to  ten  miles,  less  frequently  more,  and  in  some  cases 
from  brick  yards  adjoining  or  inside  the  city  limits. 

High  freight  rates  for  this  and  similar  commodities  are 
justified  by  the  fact  that  this  traffic  moves  but  short  dis- 
tances, and  is  handled  over  tracks  and  facilities  in  large 
congested  cities,  making  the  cost  to  handle  enormously 
high.  In  many  cities  railroads  have  cost  to  exceed  $1,000,- 
000  a  mile;  costs  up  to  $5,000,000  and  more  per  mile  of 
road  are  frequent,  not  including  those  portions  used  almost 
exclusively  for  passenger  traffic.  The  Chicago,  Milwaukee 
&  St.  Paul  Ry.  is  now  contesting  the  demand  of  a  north- 
western city  for  a  plan  of  grade  separation  which  would 
cost,  in  addition  to  the  present  high  cost  of  the  property, 
more  than  $12,000,000  for  less  than  two  miles  of  road,  the 
principal  traflic  over  which  is  freight.  The  ground  area, 
track  and  driveways  necessarily  used  for  setting  out  but 
one  car  to  be  unloaded  in  a  team  yard  will,  in  many  cities, 
represent  a  value  of  $30,000,  and  not  infrequently  values 
as  high  as  $75,000,  or  even  $100,000.  On  many  first-class 
railroads  traffic  from  brick  yards,  gravel  pits  and  stone 
crusher  plants  could  be  moved  a  hundred  miles  or  more  in 
a  direction  away  from  the  city  over  tracks  and  other 
facilities,  the  cost  of  which  would  not  be  as  great  as  that 
for  one  mile  into  the  city. 

The  cost  of  handling  freight  in  the  busy  and  congested 
terminals  of  large  cities  is  very  great,  many  times  more 
than  for  an  equal  distance  in  the  country,  and  doubtless  in 
many  cases  it  costs  as  much  time  and  money  to  handle  a 
car  one  mile  within  the  limits  of  a  city  railroad  terminal 
as  would  be  required  to  move  it  over  an  entire  operating 
division.  There  ai'e  many  reasons  for  this,  the  principal 
ones  being  the  congestion  of  business,  the  short  and  slow 
movements,  and  the  complications  of  classifying  and  bunch- 
ing the  business.  There  are  doubtless  many  instances  in 
which  brick  can  be  trucked  thirty  to  fifty  miles  from  the 
plant  in  less  time  and  with  less  cost  than  would  be  involved 
in  moving  it  one  mile  from  the  railroad  team  track  in  the 
city  to  the  building  site.  Conditions  which  bring  this  about 
are  fundamentally  similar  to  those  with  which  tlie  rail- 
roads are  confronted  in  moving  traffic  through  the  con- 
gested and  complicated  rail  thoroughfares  of  a  large  city. 

Should  not  freight  rates  for  commodities  moved  short  dis- 
tances, requiring  the  use  of  expensive  facilities  and  diffi- 
cult and  costly  transportation  service,  bear  some  relation 
to  the  cost  of  the  investment  necessary  for  making  the 
transportation  possible?  If  bricks  were  made  on  the  Island 
of  Manhattan,  or  near  the  public  square  in  Cleveland  or 
the  loop  in  Chicago,  their  cost  would  be  very  much  in- 
creased; for  very  much  the  same  reasons  rail  transporta- 
tion costs  in  and  through  large  cities  must  necessarily  be 
very  large.  The  Common  Brick  Manufacturers  Associa- 
tion, as  well  as  others,  doubtless  quite  willingly  pay  a  verj' 
much  larger  price  for  maintaining  an  office  in  Cleveland 
than  would  be  paid  in  some  small  town,  conceding  the  rea- 
sonableness of  higher  office  expenses  in  the  large  city  than 
in  the  small  one.  The  same  reasoning,  I  think,  applies  to 
the  operations  performed  and  the  facilities  furnished  by  a 
railroad  in  handling  freight  in  the  heart  of  a  large  city, 
especially  such  comparatively  cheap,  bulky  and  short-haul 
materials  as  common  brick,  sand  and  stone. 

The  facts  are  that  freight  rates,  and  passenger  fare? 
as  well,  have  never  sufficiently,  if  at  all,  taken  into  account 
the  extraordinarily  high  investment  and  operating  costs  in 
large  city  terminals.  C.   F.   Loweth. 

Chief  Engineer,  Chicago,  Milwaukee  &  St.  Paul  Ry. 

Aug.   27 


September  15,  1921 


ENGINEERING     NEWS-RECORD 


461 


Hints  for  the  Contractor 


Home-Made  Road-Oil  Heating  Outfit  lor 
Small  Patching  Jobs 

CONVENIENT  outfits  for  making  road  repairs  that 
require  comparatively  small  quantities  of  hot  oil 
are  built  in  the  division  repair  shops  of  the  California 
Highway  Commission  and  used  wherever  the  work  is 
not  extensive  enough  to  warrant  a  large  road  oiler. 
Mounted  on  a  trailer,  with  a  little  space  for  tools,  mate- 
rials, etc.,  the  outfit  is  self-contained  and  can  be  hauled 
by  motor  truck  from  one  point  to  another.  Some 
divisions  use  several  such  devices.  While  the  endeavor 
is  to  use  standard  parts,  so  that  only  assembly  work  is 
required  in  building  up  the  units,  each  division  uses 
whatever  can  be  adapted  to  this  service  in  the  most 
economical  way.  The  essential  features  in  any  of  the 
outfits  are  an  oil  tank  with  heater  and  hand  pump 
attachments  by  means  of  which  hot  oil  is  delivei'ed 
through  a  hose  to  a  hand  spraying  nozzle.  The  more 
;ommon  type  consists  of  a  patching  outfit  mounted  on  a 
steel-wheel  orchard  trailer. 

The  trailer  in  the  accompanying  illustration  was 
nade  up  chiefly  with  parts  salvaged  from  a  wrecked 
lutomobile.      The    chassis    was    reconstructed    with    a 


the  windlass  holds  the  drum  over  the  kettle  the  skids 
are  replaced  by  cradle  channels  equipped  with  rollers  on 
which  the  drum  can  be  turned  to  replenish  the  oil  in  the 
kettle.  These  channels  ai-e  set  at  a  height  such  that 
about  one-third  the  diameter  of  the  drum  is  submerged 
when  the  oil  in  the  kettle  is  at  its  highest  level.  A 
sheet-iron,  semi-cylindrical  cover  fits  over  kettle  and 
drum  to  prevent  the  escape  of  heat. 

Sometimes  asphalt  which  is  a  solid  at  ordinary  tem- 
perature is  delivered  in  wood  barrels  instead  of  in  the 
metal  drums.  The  barrels  are  handled  the  same  as  the 
drums  except  that  the  entire  contents  of  a  wood  barrel 
is  put  into  the  kettle  at  once.  The  heads,  and  ordi- 
narily the  wood  staves  also,  are  removed  before  lower- 
ing into  the  kettle.  A  strainer  protects  the  pump  from 
chips  and  other  foreign  matter.  The  pump  delivers  to 
a  16-ft.  length  of  1-in.  armored  hose  tenninating  in  a 
pipe  about  4  ft.  long,  encased  in  wood  so  the  oper- 
ator can  handle  it  while  oil  is  being  delivered  at  a 
temperature  of  about  300  deg.  F.  Several  types  of 
nozzles  are  used.  Any  type  that  delivers  a  fan-shaped 
spray  and  can  be  controlled  by  means  of  a  wire  running 
back  to  a  lever  on  the  wooden  handle  is  suitable.     The 


OUTFIT  WITH  COVER  ON  READY  FOR  SERVICE 


IJ  \i;KEL  of  asphalt  INTO  KETTLE 


ooseneck  at  the  front  made  of  1  x  4-in.  iron  riveted  to 
ie  frame.  One-inch  truss  rods  and  turnbuckles  were 
ut  on  to  strengthen  the  frame;  a  fifth-wheel  was 
applied  to  permit  of  short-radius  turning  and  to  reduce 
18  rocking  motion;  the  new  front  axle  was  made  of 
luare  steel,  2J  in.  thick  and  3  ft.  long,  turned  to  fit. 
The  oil-handling  and  heating  equipment  includes  an 
ectrically-welded  130-gal.  kettle,  rectangular  in  plan 
id  semicircular  in  elevation,  which  rests  in  a  firebox 
ame  of  2-in.  angle-iron  sheathed  with  16-gage  sheet 
on.  The  kettle  is  heated  by  two  kerosene  burner.'! 
hich  preheat  the  fuel  and  then  spray  it  from  the 
imer  under  a  pres.sure  of  15  lb.  per  .square  inch.  The 
lel  tank  contains  6  gal.  and  is  equipped  with  hand 
imp  and  gage  to  secure  the  desired  pressure.  Inside 
e  kettle  a  rotary  pump  is  bolted  to  one  end  near  the 
ittom.  This  arrangement,  which  keeps  the  pump  im- 
ersed,  avoids  the  necessity  for  heating  it  separately. 
*ie  pump  is  operated  by  a  24-in.  handwheel,  outside. 
The  kettle  dimen.sions  are  .such  as  to  accommodate 
e  standard  110-gal.  oil  drum  which  is  rolled  up  on 
ids  and  into  position  over  the  kettle  by  means  of  the 
imd  windlass  mounted  on  the  trailer  frame.     While 


material  ordinarily  used  is  asphaltic  road  oil  or  grade 
D  or  E  asphalt. 

This  outfit  cost  only  $477,  because  very  little  special 
equipment  had  to  be  purchased  for  it.  After  being  in 
service  over  eight  months,  engineers  of  the  highway 
commission,  of  which  Austin  B.  Fletcher  is  ch'ef  engi- 
neer, report  it  to  be  satisfactory. 


Records  in  Shaft  Sinking 

A  mine  shaft  sunk  310  ft.  in  31  days  is  believed 
to  be  the  world's  record  in  shaft  sinking  per  month. 
This  was  done  by  the  Crown  Mines  Co.,  of  Johannes- 
burg, South  Africa,  in  July,  1919,  but  a  very  close  sec- 
ond is  30i  ft.  in  the  same  time  by  the  Van  Dyke  Cop- 
per Co.,  of  Miami,  Ariz.,  in  1920.  The  previous  record 
had  been  279  ft.,  by  the  Crown  Mines  Co.  In  May,  1920, 
on  the  basis  of  the  Van  Dyke  shaft  work,  the  Engineer- 
ing and  Mining  Journal  offered  a  gold  medal  to  the  crew 
which  should  break  the  record  (see  Engineering  Newn- 
Record,  June  10,  1920,  p.  1174).  In  its  i.ssue  of  May 
21,  1921,  the  Engineering  and  Mining  Journal  described 
in  detail  the  work  on  the  Van  Dyke  shaft  and  announced 
that  no  higher  record  had  been  reported. 
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New  York.  September  15,  1921 


Terrific  Rainfall  Causes  Floods  in  Texas 

24-Hr.  Fall  of  10  to  24  In.  in  Central  Counties,  but  Worst  Damage 
in  San  Antonio  with  7-In.  Fall 


RECORD-BREAKING  r  a  i  n  f  a  1  Is 
throughout  central  and  southern 
Texas  on  Sept.  8  to  10  caused  floods 
on  practically  all  the  rivers  there,  with 
resulting  great  damage  in  the  smaller 
streams,  particularly  at  San  Antonio, 
where  three  creeks  run  through  the 
business  and  residential  sections.  The 
rainfall  is  reported  to  Engineering 
News-Record  by  B.  Bunnemeyer,  me- 
teorologist, U.  S.  Weather  Bureau, 
Houston,  as  follows: 

"The  torrential  rains  in  the  central 
area  of  Texas  covered  Travis,  William- 
son, Milam  and  Bell  Counties.  Austin 
reported  18.25  in.  for  24  hr.  ending  7 
a.m.,  Sept.  10;  Taylor,  23.63  in.; 
Georgetown,  11.30  in.;  Cameron,  11.45 
in.,  and  Temple,  11  in.  Surrounding 
sections  reported  much  less,  San  Anto- 
nio leading  with  3.48  in.,  but  it  had 
3.36  in.  during  the  preceding  24  hr. 
ending  7  a.m.,  Sept.  9.  Low  places, 
creeks  and  smaller  streams  became 
rapidly  flooded,  causing  loss  of  life  and 
great  damage  to  crops,  bridges,  high- 
ways and  other  property,  but  the  large 
streams  were  less  seriously  affected, 
due  to  previous  low  water  and  compara- 
tively small  areas  with  excessive  rains." 

Some  confusion  exists  as  to  the  pe- 
riod in  which  the  maximum  rainfall 
took  place.  Weather  Bureau  headquar- 
ters at  Washington  reports  it  as  from 
"36  to  48  hr."  but  Fred  Morris,  ob- 
server at  Austin,  wires,  "Total  rainfall 
3  a.m.  Sept.  9  to  3  a.m.  Sept.  10  was 
19.03  in.  Greater  part  of  this  fell  dur- 
ing last  six  hours." 

San  Antonio  Flood 

From  Terrell  Bartlett,  of  Bartlett 
&  Ranney,  consulting  engineers,  San 
Antonio,  the  following  telegraphic 
statement  of  the  flood  conditions  in  that 
city  was  received  on  Sept.  13: 

"A  severe  rain  falling  on  the  night 
of  Sept.  8  and  until  midnight  Sept.  9 
on  several  watersheds  above  the  city 
of  San  Antonio  caused  unprecedented 
flood  heights  in  the  valley  of  the  San 
Antonio  River  and  in  San  Pedro  and 
Alazan  Creeks,  all  three  traversing  the 
city.  No  high  winds  accompanied  the 
rain.  Loss  of  life  does  not  exceed 
seventy-five,  confined  almost  entirely  to 
Mexicans  resident  in  the  low  areas 
along  the  creeks.  Property  damage  is 
estimated  at  $5,000,000,  which  includes 
$500,000  to  city  pavements  and  bridges, 
$3,000,000  to  merchandise  in  flooded 
basements  and  first  floors,  and  balance 
in  damaged  store  windows  and  frame 
residences.  No  modern  buildings  or 
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structures  were  injured  except  one 
concrete  girder  bridge  across  the  river, 
which  was  wrecked  by  scour  undermin- 
ing the  foundations.  Several  timber 
bridges  had  floors  washed  away  and 
timber  floors  on  steel  truss  bridges 
were  misplaced.  Two-thirds  of  the 
flooded  wood  block  pavements  laid  in 
1914  floated  off.  Both  waterworks 
pumping  plants  were  flooded,  but 
practically  all  the  city  was  given  con- 
tinuous low  pressure  service  direct 
from  artesian  wells.  High  pressure 
was  resumed  within  36  hr.  Lights  and 
street  car  service  were  entirely  inter- 
rupted for  24  hr.,  but  almost  fully 
resumed  within  two  days. 

•■The  rain  commenced  Thursday 
night,  Sept.  8,  and  continued  at  inter- 
vals through  Friday  with  heaviest  fall 
north  of  the  city  early  Friday  night. 
The  total  for  the  storm  at  U.  S. 
Weather  Bureau  in  San  Antonio  is 
slightly  over  7  in.  The  average  for 
the  40-square-mile  watershed  of  the 
San  Antonio  River  and  dry  tributary 
Olmus  Creek  was  probably  11  in. 

"The  flood  bi-oke  the  river  banks  at 
the  north  limits  of  the  city  about  10 
p.m.,  flooding  Brackenridge  Park  and 
the  residence  districts  adjacent  and 
below.  About  midnight  the  river  over- 
flowed its  channel  immediately  above 
the  business  district,  reaching  its  crest 
in  center  of  the  city  two  hours  later. 
Almost  the  entire  center  of  the  busi- 
ness district  was  inundated.  Water  in 
the  river,  which  winds  through  the 
business  district,  reached  a  height  of 
2  to  8  ft.  above  bridge  floors,  with  a 
maximum  depth  of  7  ft.  in  lobby  of  one 
of  the  leading  hotels.  It  discharged 
south  across  Houston  St.  in  seven  swift 
channels  at  as  many  streets,  besides 
flowing  in  the  river.  The  depth  at  St. 
Mary's  St.  was  12  ft.  It  discharged 
also  to  the  west  for  2,000  ft.  north  of 
Houston  St.  over  a  low  divide  into  San 
Pedro  Creek.  The  inundated  business 
district  measured  two-thirds  by  one- 
half  mile,  the  residence  district  in  the 
river  valley  one-half  by  two  miles  above 
the  center  of  the  city  and  one-half  by 
three-quarters   miles   below. 

"This  flood  exceeds  all  others  since 
Spanish  records  of  1819,  when  the  town 
was  inundated  to  5  ft.  greater  depth 
than  current  flood.  As  a  result  of  an 
8,000  sec.-ft.  flood  in  1913-14  the  city 
last  year  had  a  report  prepared  on 
flood  prevention.  This  current  flood 
discharge,  about  20,000  sec.-ft.  or  more, 
will  probably  result  in  prompt  con- 
struction of  channels  or  reservoirs." 


Bridge  Accident  at  Chester 
Causes  24  Deaths 

Sidewalk  Bracket  Falls  Under  Weight 

of  Crowd  When  Cracket  Gu.sset 

Plate  Tears  Apart 

A  crowd  massed  on  the  sidewalk  O: 
the  Third  St.  bridge  over  the  Chestei 
River  at  Chester,  Pa.,  on  the  evenint 
of  Sept.  10  to  watch  attempts  at  res 
cuing  a  boy  from  the  water  was  throw 
into  the  river  by  the  breaking  of  a  de 
fective  sidewalk  bracket,  and  24  peopl 
were  drowned.  The  structure  itself, 
half-through  plate-girder  bridge  abou 
70  ft.  in  span,  had  its  sidewalk  suj 
ported  by  12-ft.  brackets  cantileverin 
out  from  the  girders,  each  bracket  b< 
ing  about  3  ft.  deep  at  the  inner  edg 
and  attached  to  double  stifltener  anglt 
of  the  plate  girder  by  gusset  plates  ; 
top  and  bottom.  The  brackets  wei 
spaced  about  12  ft.  apart.  They  wei 
made  of  angle  chords  with  a  web  sy: 
tem  of  four  panels  in  the  12-ft.  lengt 
The  upper  attachment  gusset  of  one  i 
these  brackets  tore  apart,  allowing  tl 
bottom  chord  of  the  bi-acket  to  bend  : 
its  first  panel  point  under  the  weigl 
of  the  crowd.  As  the  sidewalk  tippi 
down,  some  seventy-five  persons  wei 
thrown  into  the  water. 

Gusset  Plate  Examined 
Examination  of  the  ruptured  guss 
plate  of  the  bracket  showed  that  it  h; 
torn  off  along  the  outer  edge  of  tl 
plate  girder  stiffeners,  and  that  tl 
upper  part  of  the  fracture  was  an  o 
crack.  The  connection  was  of  inferi 
design,  moreover.  The  gusset  w 
about  15  in.  deep  and  15  to  18  in.  loi 
horizontally,  by  i  in.  thick.  It  w 
riveted  to  the  top  chord  of  the  bracki 
but  bolted,  with  five  bolts,  to  the  gird 
stiff'eners;  the  corresponding  plates 
the  other  brackets,  however,  wore  ri 
eted.  The  upper  edge  of  the  plate  w 
flush  with  the  top  chord  of  the  brack' 
su  that  the  pull  was  not  central.  T 
plate  appears  to  be  of  WTOught  irt 
moreover,  and  to  have  its  rolling  gra 
running  vertical.  The  bridge  was  bu 
by  Cofrode  &  Saylor  in  1886,  probab 
with  the  gusset  in  question. 

For  a  distance  of  about  8  in.  do\ 
from  the  top,  the  broken  edge  of  t 
plate  shows  by  a  rusty  surface  th 
an  old  crack  existed  in  the  line  of  t 
fracture,  and  that  the  crack  work 
downward  progressively.  It  has  bf 
suggested  that  the  bracket  had  be 
damaged  by  a  colliding  vessel  a  numt 
of  years  ago,  and  had  been  remov 
for  repair,  the  plate  probably  bei 
straightened  cold  without  removing 
from  the  bracket  angle,  and  the  bracl 
being  then  replaced  and  attached 
bolts     instead    of    the    original    rive 
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Water  Rate  Increased  20  Per 
Cent  in  San  Francisco 

Railroad   Commission  Plans  Connection 

Between  Spring  Valley  and   Hetch 

Hetchy  Systems 

"In  order  to  provide  an  adequate 
water  supply  for  San  Francisco,  pend- 
ing the  completion  of  the  Hetch  Hetchy 
project,"  the  California  Railroad  Com- 
missicn,  as  a  part  of  its  decision  in 
the  Spring  Valley  Water  Co.  rate  case, 
presents  a  plan  for  a  co-operative 
agreement  between  the  city  and  the 
?ompany  under  which  the  company 
•vould  provide  more  water  and  the  city 
.vould  build  a  portion  of  the  Hetch 
ietchy  conduit  and  rent  it  to  the  com- 
)any.  The  company  is  allowed  a  20- 
ler  cent  increase  in  the  present  water 
ates,  which  are  the  same  as  they  were 
lefore  the  war.  Certain  expenditures 
y  the  company  are  ordered  and  terms 
re  prescribed  for  a  possible  later  pur- 
hase  of  the  utility  by  the  city.  The 
'  oint  program  answers  the  city's  pro- 
est  against  authorizing  the  company 
0  make  large  expenditures  that  would 
uplicate  work  proposed  by  the  city 
yt  later  construction  in  completing  the 
etch  Hetchy  project.  The  co-opera- 
ve  arrangement  was  to  become  ef- 
Kltive  Sept.  1  and  to  continue  until 
m.  1,  1932. 

Subsequent  to  the  failure  on  March 
of  San  Francisco  voters  to  approve 
e  purchase  of  Spring  Valley  proper- 
5S  {Engineering  Neivs-Rccord,  March 
',  p.  483),  the  company  applied  for  a 
i-per  cent  rate  increase.  The  rail- 
ad  commission  rules  that  an  increase 
20  per  cent  is  necessary  to  maintain 
e  company's  credit,  enable  it  to  carry 
t  certain  necessary  improvements  and 
ovide  a  fair  return  on  its  invest- 
•nt. 

Ai  AVERAS  Reservoir  Enlargement 

The  commission  directs  the  company 
enlarge  the  Calaveras  reservoir  so 
to  add  24,000,000  gal.  to  the  pres- 
t  daily  supply.  The  proposed  ex- 
nditure  of  $1,500,000  is  conditioned 
the  construction  by  the  city  of  the 
ction  of  the  proposed  Hetch  Hetchy 
nduit  from  the  Niles  screen  tank  on 
ameda  Creek  to  Crystal  Springs  res- 
voir  in  San  Mateo  County.  For  the 
e  of  this  conduit  the  company  is  to 
y  the  city  not  more  than  $250,000 
r  annum  and  is  to  bear  all  operat- 
?  expenses  during  the  life  of  the 
-operative  arrangement.  Under  this 
rangement  the  conduit  which  the  city 
>uld  be  required  to  build  can  be  lo- 
ted  so  it  will  be  of  maximum  serv- 
•  in  the  ultimate  completion  of  the 
!tch  Hetchy  project.  Until  it  is  re- 
ired  for  that  purpose  interest  on 
■!  investment  will  be  covered  by  the 
ital  which  the  private  company  is  to 
y  for  its  use.  The  suggestion  that 
nt  use  of  such  a  conduit  might  be 
ranged  came  from  city  officials. 
To  protect  the  city  in  case  it  should 
y  the  Spring  Valley  system,  the  com- 
|Ssion   requires   the  company  to   sell 


to  the  city  during  the  life  of  the 
co-operative  plan  at  the  $37  000,000 
valuation  fixed  by  the  commission  in 
November,  1920,  plus  additions  and 
betterments.  The  commission's  order 
also  requires  the  company  to  create  a 
special  fund  for  the  amortization  of 
the  Calaveras  dam  expenditures,  this 
fund  to  be  transferred  to  the  city  in 
the  event  that  the  utility's  properties 
are  purchased. 


San  Francisco  Bay  Bridge 
Hearing  Authorized 

A  public  hearing  before  representa- 
tives of  the  War  Department  on  the 
projected  bridge  across  San  Francisco 
Bay  has  been  authorized,  according  to 
an  announcement  made  Sept.  3  by  Col. 


Course  to  Train  Personnel 
for  Industrial  Publishing 

Inauguration  on  a  large  ncale 
this  fall  of  a  course  in  'in<hfstriai 
publishing,  covering  the  editorial, 
business  and  service  activities  of 
the  field,  is  announced  by  the  Neiv 
Ymk  Business  Publishers  Associa- 
tion, Inc.,  of  which  "Engineering 
News-Record"  and  the  other  ten 
engineering  papers  of  the  McGraw- 
Hill  Co.,  are  members.  The  train- 
ing, which  is  open  to  members  of 
the  staffs  of  business  and  technical 
publications,  as  well  as  to  others 
dcsiri^zg  to  engage  iw  this  line  of 
work,  is  designed  to  develop  new 
personnel  and  to  raise  the  stand- 
ards of  the  industrial  publishing 
business  generally. 

The  entire  course  will  last  eight 
or  nine  months  and  will  combine 
home  study  and  weekly  class  meet- 
ings. The  Business  Training  Corp. 
has  been  engaged  to  prepare  the 
educatioyial  material  for  the  course 
and  to  organize  and  direct  the  in- 
struction staff.  In  this  tvork  it 
will  be  assisted  by  a  co-operating 
staff  of  forty  publishers,  editors, 
business  i.tanagers  and  service  de- 
P'lrtment  managers.  The  instruc- 
tion staff  will  be  headed  by  Prof. 
Henry  H.  Norris,  managing  editor 
of  the  "Electric  Railway  Journal" 
and  formerly  on  the  faculty  of  the 
department  of  electrical  engineer- 
ing at  Cornell  University. 

Further  details  regarding  the 
course  may  be  obtained  by  address- 
ing The  Secretary  of  the  Course  in 
Industrial  Publishing,  1/15  Madison 
.Ire,  New  York  City. 


Herbert  Deakyne,  Corps  of  Engineers, 
U.  S.  A.,  who  is  stationed  at  San  Fran- 
cisco. The  date  for  the  hearing  has 
been  tentatively  set  for  Oct.  7. 

In  preliminary  discussions  of  the 
matter  Col.  Deakyne  is  quoted  as  hav- 
ing said  that  before  any  plans  will  be 
approved  they  must  show  provision  for 
"a  suitable  channel  for  the  free  passage 
of  vessels  and  permit  of  the  free  flow 
of  the  tides  from  one  part  of  the  day 
to  the  other." 


Studies  of  Chinese  Canal 
Improvement  Completed 

T.     H.     Wiggin,     American     Engineer, 

Returns    to   U.    S.    After   Two 

Years'   Work  in   Orient 

After  spending  two  years  in  China 
on  surveys,  reports  and  estimates  for 
the  improvement  of  the  Grand  Canal, 
Thomas  H.  Wiggin,  formerly  principal 
designing  engineer  of  the  Catski.l  aque- 
duct for  the  Board  of  Water  Supply  of 
New  York  City,  and  lieutenant-colonel 
of  Engineers  with  the  A.  E.  F.  m 
France  during  the  World  War,  has  re- 
turned to  this  country  after  completing 
the  preliminarv  studies  for  the  pro- 
jected waterway  improvement  and  land 
reclamation,  largely  in  the  Province  of 
Shantung.  Further  progress  in  the  way 
of  actual  construction  must  await  a  de- 
cision as  to  the  financing  of  the  project, 
which,  it  is  understood,  is  now  under 
consideration.  The  concession  for  the 
Chinese  work  i.s  held  by  the  Siems-Ca- 
rey  Railway  &  Canal  Co.,  working  in 
co-operation  with  the  American  Inter- 
national Corporation.  John  R.  Free- 
man acted  as  consulting  engineer  and 
Joseph  Ripley  as  chief  engineer  of  the 
Grand   Canal   Improvement  Board. 

Mr.  Wiggin  left  the  United  States  for 
China  in  August,  1919,  and  after  Mr. 
Ripley  had  returned  to  this  country  at 
the  end  of  the  year,  Mr.  Wiggin  as- 
sumed his  duties  as  acting  chief  engi- 
neer of  the  board,  with  headquarters  at 
Tientsin. 

Surveys  in  Shantung 
The  bulk  of  the  survey  work,  accord- 
ing to  Mr.  Wiggin,  was  carried  on  in 
Shantung  and  involved  about  220  miles 
of  the  Grand  Canal  where  it  is  neces- 
sary to  modernize  existing  locks  and 
improve  the  waterway  which  had  been 
damaged  by  floods  of  the  Yellow  River 
and  other  streams  in  the  province.  The 
engineering  staff  consisted  of  a  field 
and  office  force,  consisting  principally 
of  Chinese,  with  an  American  engineer 
in  charge  of  each  subdivision  of  the 
work.  To  his  work  with  the  Grand 
Canal  Improvement  Boai'd  Mr.  Wiggin 
brought  an  extensive  experience  in 
water  supply  and  hydraulic  engineering 
in  this  country  and  in  France,  where  he 
served  two  years  with  the  American 
Expeditionary  Forces  as  chief  of  the 
water  supply  section  of  the  Division  of 
Construction  and  Forestry,  which  had 
general  charge  of  all  water-supply 
projects  in  the  area  of  the  Services  of 
Supply,  extending  from  the  base  ports 
to  the  army  zone. 

In  addition  to  the  preparation  of  de- 
signs for  locks  and  river  control  works, 
and  various  reports  and  estimates  of 
cost,  Mr.  Wiggin  served  in  an  engineer- 
ing advisory  capacity  on  two  other 
projects,  the  first,  a  water  supply  for 
the  city  of  Amoy  with  a  population  of 
about  200,000,  and  the  .second  an  irriga- 
tion project  for  the  Province  of  Shansi, 
the  latter  in  connection  with  work  of 
famine  prevention.  At  the  instance  of 
Chang  Chien,  director  general  of  the 
Grand  Canal  Bureau  of  the  Province  of 
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Kiangsu,  Mr.  Wiggin  made  an  inspec- 
tion and  report  on  canal  improvements 
in  that  territory. 

Pending  the  financing  of  the  Grand 
Canal  improvement  work,  the  engineer- 
ing staff  which  Mr.  Wiggin  headed  has 
been  practically  disbanded. 


Month's  Advance  of  591  Ft.  Made 
in  Shandaken  Tunnel  Heading 

Excavation  of  the  18-mile  Shan- 
daken tunnel  of  the  Catskill  aque- 
duct, for  the  additional  water  supply 
of  New  York  City,  is  progressing 
Vioth  north  and  south  from  six  shafts, 
and  in  five  of  the  twelve  headings  per- 
manent roof  support  is  required.  Dur- 
ing the  month  of  August,  5,030  lin.ft. 
of  completed  tunnel,  about  12  ft.  wide 
and  14  ft.  high,  was  excavated,  the  max- 
imum progress  being  in  the  north  head- 
ing at  shaft  3,  where  591  lin.ft.  was 
excavated  with  two  drilling  and  two 
mucking  shifts.  The  excavation  amounts 
to  about  6  cu.yd.  per  linear  foot  of  tun- 
nel. The  average  pull  per  shot  in  this 
heading  was  10.2  lin.ft.  and  the  average 
pull  per  shot  for  the  month  throughout 
the  entire  tunnel  was  8.95  lin.ft. 

The  tunnel,  which  is  being  driven  un- 
der the  direction  of  the  Board  of  Water 
Supply  of  the  City  of  New  York,  will 
carry  water  from  the  Schoharie  River 
underneath  the  intervening  Catskill 
Hills  into  the  Ashokan  reservoir,  with- 
in the  Esopus  watershed,  making  it 
thus  available  for  draft  through  the 
Catskill  aqueduct.  Work  is  being  car- 
ried on  under  contract  by  the  Shanda- 
ken Tunnel  Corp.,  the  active  agents  be- 
ing the  Ulen  Contracting  Corp.,  for 
which  Thomas  S.  Shepperd  is  general 
manager,  with  headquarters  at  Alla- 
ben,  N.  Y. 


Cave  Creek  Flood  Does  Damage 
at  Phoenix 

On  the  night  of  the  21st  of  August, 
a  strip  of  the  western  portion  of  Phoe- 
nix, Ariz.,  from  2  to  10  bocks  wide, 
was  flooded  by  water  originating  in 
Cave  Creek.  No  lives  were  lost  and  the 
principal  damage  in  the  city  was  to  the 
state  capitol,  where  water  stood  about 
2J  ft.  deep  on  the  first  floor.  Consider- 
able damage  was  done  to  private  resi- 
dences. Ranchers  living  to  the  north 
suffered  considerable  damage  to  cattle 
and  crops.  L.  B.  Hitchcock,  city  engi- 
neer of  Phoenix,  describes  the  develop- 
ment of  the  flood  as  follows: 

Cave  Creek  has  a  drainage  area  of 
200  sq.mi.,  and  from  a  point  about  12 
miles  north  of  Phoenix  has  no  defined 
channel.  The  waters  of  average  rains 
spread  over  a  delta  and  find  their  way 
through  the  Salt  River  Valley  Water 
Users'  Association  canals  to  the  Salt 
and  Gila  Rivers.  In  cases  of  severe 
rain  it  has  not  been  unusual  for  the 
water  to  break  through  the  canals  and 
to  flood  a  wide  area. 

A  heavy  precipitation  occurred  on  the 
19th,  which  Cave  Creek  took  care  of 
without  serious  damage.  However,  in 
the  night  of  the  20th  and  early  morn- 
ing   of    the    21st    there    was    a    much 


High  Rate  of  Progress  Made  in 
Ketch  Hetchy  Tunnel 

A  heading  advance  of  776  ft.  in  a 
month  was  accomplished  during  Au- 
gust at  Priest  Portal  heading  of  the 
Hetch  Hetchy  aqueduct  tunnel  of  the 
new  San  Francisco  water  supply.  The 
heading    passed    through    altered    slate 


Port  Problems  Discussed  by 
Civil  Engineers 

The  three-session  meeting  on  "Na 
tional  Port  Problems"  of  the  American 
Society  of  Civil  Engineers  was  held 
according  to  schedule  in  New  York  on 
Sept.  7  and  8.  The  papers  announced 
in  the  advance  notice  reprinted  in  this 
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Hoading 

Intjike 

South  Fork  E. 
South  Fork  W. 
Adit  5-6  E... 
Adit  5-6  VV 
Big  Creek  E ... 
Big  Creek  W... 
Prie.st 


Rock  ■ 

lohthif  granite 

lohthic  granite 
Hohthie  granite 
nodiorite 


Round 

.  45  1 
148/ 


Dioritf 
Diorite 
.\ltered 

aehisi 


Superin- 
tendent 
Johnson 

Seter.-'on 
Seterson 
G.-lll.<.gh.r 
Gallagher 


Progresa 

During 

Month, 

Feet 

273 

'24 


Tot»l 

Progrset 

to  Date. 

Feet 

7,179 


1.070 
3.IZS 
4.117 


and  schist.  Eight  headings  are  being 
worked,  and  their  advance  during  Au- 
gust ranged  from  273  ft.  to  the  Priest 
figure;  the  average  for  the  eight  was 
436  ft.  The  Construction  Co.  of  North 
America,  contractor,  gives  the  record  of 
the  month's  work  in  the  table  above. 


heavier  precipitation,  and,  the  ground 
being  saturated,  an  unusually  heavy 
runoff  took  place.  The  flood  waters 
broke  over  the  Arizona  Canal,  which 
has  a  flood  capacity  of  800  sec. -ft,  8 
miles  from  Phoenix  and  reached  their 
peak  3  p.m.  of  the  21st  with  a  flow 
estimated  at  25,000  sec.-ft.,  receding 
gradually  until  5  p.m.,  when  the  flow 
ceased.  At  4  p.m.  the  water  overflowed 
the  Grand  Canal,  which  is  parallel  to 
and  5  mi.  south  of  the  Arizona  Canal. 
This  canal  has  a  flood  capacity  of  600 
sec.-ft.  The  flood  reached  Phoenix 
about  7 :  30,  and  reached  its  peak  there 
at  10  p.m.,  receding  by  the  following 
morning. 

It  is  estimated  that  the  property 
damage  in  Phoenix  is  $300,000. 

The  city  had  voted  bonds  for  $100,- 
000,  which  was  to  be  supplemented  by 
amounts  from  the  county  of  Maricopa, 
the  state,  the  Salt  River  Valley  Water 
Users'  Association  and  other  interests, 
to  an  aggregate  of  $400,000,  for  pro- 
tection against  Cave  Creek  floods.  The 
work  had  not  been  begun,  pending  com- 
pletion of  financial  arrangements. 


Fix  Height  of  Rimrock  Dam 

The  exact  height  of  the  Teiton  dam 
at  Rimrock,  near  Yakima,  Wash.,  has 
been  determined.  The  recent  confer- 
ence of  government  engineers,  it  is  re- 
ported, decided  that  excavations  for  the 
corewall  underneath  the  stream  bed 
had  reached  bod  rock  firm  enough  to 
be  tied  into  and  concrete  is  being 
poured  now  95  ft.  below  the  bed  of  the 
river.  The  crest  of  the  dam  will  be  222 
ft.  above  the  bed  of  the  river,  making 
the  distance  from  the  bottom  of  the 
corewall  to  the  crest  of  the  dam  about 
317  ft. 


Journal,  Sept.  1,  p.  380,  were  all  de- 
livered. Many  of  them  were  excellent 
expositions  of  certain  phases  of  the 
port  problem.  Viewed  as  an  economic 
and  political  question,  but  little  of  con- 
structive value  developed.  The  discus- 
sion was  perfunctory. 

The  following  resolution,  offered  by 
Col.  W.  J.  Wilgus,  was  passed: 

"Resolved:  That  it  is  the  sense  of 
this  meeting  that  the  proper  future 
planning  of  our  seaports  is  of  national 
concern  from  the  standpoints  both  of 
commerce  and  of  military  protection, 
and  that  the  Board  of  Direction  be  re- 
quested to  urge  upon  the  Secretary  of 
War,  if  possible  in  co-operation  with 
the  other  national  engineering  socie- 
ties, the  need  for  prompt  and  effective 
action  to  that  end,  under  the  provi- 
sions of  Section  500  of  the  Transporta- 
tion Act  of  1920." 


All  Cross-Connect  ions  at  Hartford  i 
To  Go  by  Jan.  1 

An  extension  of  time  to  Jan.  1,  1922,j 
for  the  severance  of  all  cross-connec- 
tions between  the  water- works  of  Hart- 1 
ford.  Conn.,  and  private  supplies  for  in- 
dustrial and  fire  protection  purposes  has  I 
been  granted  by  the  Board  of  Water j 
Commissioners.  (See  abstract  of  re»J 
port  by  the  George  W.  Goethals  Corpil 
p.  409  of  last  week's  issue.)  It  is  unde^l 
stood  that  the  manufacturers  will  noul 
co-operate  in  abolishing  the  remainingi 
cross-connections  with  polluted  supplies  [ 
of  which  there  were  originally  13  pro- 1 
tected  by  double  check  valves.  C.  M  [ 
Saville  is  engineer  and  manager  of  th(| 
Hartford  Water  Board. 


Koad  Materials  Survey  to  be  Mad<| 
in  Colorado 

By  co-operation  between  the  Colors  | 
do  State  Highway  Commission  and  thi 
State  Agricultural  College  a  survey  i 
to  be  made  of  road  materials.  Deposit 
suitable  for  road  making  are  to  be  lo 
cated  and  mapped  as  to  extent.  Sam 
pies  will  be  collected  and  sent  to  th^ 
road  materials  laboratory  of  the  col 
lege. 
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Two  Bids  for  Boston  Garbas:e 
and  Refuse  Disposal 

Two  bids  were  i"eceived  Sept.  7  for 
the  disposal  of  the  garbage  and  refuse 
of  Boston  for  the  ten  years  beginning 
July  1,  1922.  The  Boston  Development 
&  Sanitary  Co.,  the  present  contractor 
for  this  work,  made  a  total  bid  of 
$4,202,000,  based  on  a  yearly  price  de- 
clining from  8436,000  a  year  at  the 
start  to  $402,000  for  the  last  full  year 
and  a  rate  of  $400,000  a  year  for  the 
final  half  year.  Coleman  Bros.,  Inc., 
bid  a  total  of  $.3,79.5,000  at  a  uniform 
yearly  rate,  but  with  deductions  from 
this  price  ranging  from  $3.50,000  to 
$745,000  if  some  one  of  four  modifica- 
tions of  the  basic  bid  were  adopted. 
These  deductions  were:  $350,000  if  al- 
lowed to  establish  a  hog  farm  on  Spec- 
tacle Island  where  the  disposal  plant  is 
located;  $100,000  if  the  city  purchases 
the  present  disposal  plant,  belonging  to 
the  Boston  Development  &  Sanitary 
Co.  (the  other  bidder);  $450,000  if  both 
the  first  two  modifications  were  permit- 
ted, and  $745,000  if  the  city  would 
allow  the  garbage  of  Dorchester,  the 
South  end  and  Charlestown  to  be  re- 
ceived at  railroad  sidings  located  in 
those  districts  and  shipped  to  outlying 
sections  for  sale  to  farmers  as  hog 
food. 

A  report  on  the  bids  will  be  made 
by  Thomas  F.  Sullivan,  commissioner 
of  public  works,  for  final  action  by  the 
city  council  in  the  award  of  the  con- 
tract. 

The  specifications  under  which  the 
bids  were  received  were  drafted  by  a 
special  garbage  committee  appointed 
)y  the  mayor.  Dr.  W.  C.  Woodward, 
lealth  commissioner  of  Boston,  was 
.•hairman  of  the  committee.  The  con- 
ract  price  for  the  10-year  period  end- 
ng  .July  1,  1922,  is  $1,402,000,  on  a 
■liding  scale  which  makes  the  price  for 
he  present  year  $156,000  and  for  the 
inal  half  year  at  the  rate  of  $160,000 
I  year. 

Complete  Reconstruction  of 
Tehachapi  Tunnels 

The  Southern  Pacific  R.R.  has  just 
■ompleted  the  5-year  job  of  enlarging 
ind  lining  with  concrete  the  tunnels  on 
ts  line  over  the  Tehachapi  mountains 
n  California.  The  cost  of  the  work  in 
hese  tunnels  has  been  about  $1,000,000 
ind  it  has  been  carried  out  without  de- 
ay  to  trains,  despite  the  fact  that  the 
8  miles  of  track  between  Bakersfield 
ind  Tehachapi,  according  to  Southern 
'acific  officials,  is  the  busiest  single- 
rack  line  in  the  United  States.  This 
rack  serves  as  a  main  trunk  line  for 
'oth  the  Southern  Pacific  and  the  Santa 
'e  systems. 

Prior  to  1916  the  eighteen  tunnels  on 
he  Tehachapi  grade  were  all  of  small 
•ore  and  were  lined  with  timber,  ex- 
ept  for  about  1,000  ft.  which  was  in 
olid  rock.  It  was  then  decided  that 
epair  and  enlargement  were  necessary 
nd  concrete  lined  tunnels  with  a  min- 
mum  width  of  16  ft.  on  tangent  and  17 
t  on  curves  and  an  overhead  clearance 


of  22  ,'t.  were  decided  upon.  In  the  re- 
construction two  of  the  tunnels  were 
eliminated  by  relocation,  and  the  oth- 
ers have  been  enlarged  and  concreted 
by  methods  described  in  Engineering 
Ni'ifs-Rrcord  July  28,  p.  134. 


Engineering  Societies 


Calendar 

Annual  Meetings 

A.MERICAN  SOCIETY  FOR  MU- 
NICIPAL I.MPROVEMEXT.';,  Val- 
paraiso. Ind.  :  Annual  Convention. 
Baltimore,  Md.,  Oct.    24-2S. 

CITY  MANAGERS  ASSOCIATION. 
Spartanburg,  S.  C. ;  Annual  .Meet- 
ing,   Chicago.    Nov.    14-16. 

NATION.A.L  MUNICIPAL  LE.A.GUE. 
New  York  City  ;  Annual  Meeting. 
Chicago.    Nov.    16-lS. 


The  Engineering  Society  of  Western 
Massachusetts,  Springfield,  will  hold  an 
inspection  Sept.  13,  of  the  new  high- 
way bridge  now  being  built  for  the 
County  of  Hampden  across  the  Connec- 
ticut River  between  Springfield  and 
West  Springfield. 

The  Wisconsin  State  Drainage  Asso- 
ciation will  hold  its  summer  meeting 
in  St.  Paul,  Minn.,  Sept.  22-24. 

The  Technical  Club  of  Dallas 
(Te.x.),  at  its  meeting  Aug.  29  which 
was  adressed  by  Dr.  J.  F.  Kimball, 
superintendent  of  the  Dallas  Schools, 
indorsed  the  "Go  to  School  Movement" 
and  indicated  its  interest  in  civic  affairs 
by  offering  to  assist  the  Junior  Cham- 
ber of  Commerce  to  put  Dallas  in  the 
lead  in  scholastic   attendance. 


Personal  Notes 


C.  C.  C  0  T  T  R  E  L  L  has  resigned  as 
state  highway  engineer  of  Nevada  to 
become  manager  of  the  good  roads 
bureau  of  the  California  State  Auto- 
mobile Association.  After  attending 
the  University  of  Nebraska  for  2i 
years  he  became  assi-stant  to  the 
Surveyor  of  Nemaha  County,  Neb.,  in 
1904  and  from  that  time  on  engaged  in 
road  and  irrigation  work  in  the  West 
From  1913  to  1917  he  was  superinten- 
dent of  construction  and  maintenance 
en  the  San  Francisco  division  of  the 
California  Highway  Commission.  He 
went  to  Nevada  as  assistant  state  high- 
way engineer  in  1917  and  the  following 
year  became  state  highway  engineer. 

George  W.  Borden,  assistant 
state  highway  engineer  of  Nevada,  has 
been  named  acting  state  highway  en- 
gineer, following  the  resignation  of 
C.  C.  Cottrell. 

C.  V.  Conner,  formerly  designing 
engineering  inspector  with  the  Dela- 
ware State  Highway  Department,  has 
been  appointed  assistant  engineer  with 
the  North  Carolina  Highway  Commis- 


sion on  the  design  and  general  field  in- 
spection of  bridges  and  hard  surface 
pavements. 

H.  C.  L  E  E.  formerly  connected  with 
the  engineering  departments  of  the 
Philadelphia  &  Reading  Ry.  and  the 
American  Bridge  Co.,  will,  after  visit- 
ing some  of  the  engineering  structures 
in  the  United  States  and  Canada, 
return  to  China,  his  native  country,  to 
become  connected  with  the  Chinese 
Government  Rys. 

T.  J.  W  Y  C  H  E,  formerly  chief  en- 
gineer, Western  Pacific  R.R.,  has  been 
appointed  consulting  engineer,  with 
headquarters  in   San   Francisco. 

Arthur  H.  Niles,  formerly 
assistant  city  engineer  of  Jackson, 
Mich.,  has  been  appointed  city  engineer 
of  Sturgis,  Mich. 

George  W.  Burpee,  formerly 
managing  engineer,  Westinghouse, 
Church,  Kerr  &  Co.,  and  since  the 
merger  of  that  company  with  Dwight 
P.  Robinson  &  Co.,  managing  engineer 
of  the  latter,  has  severed  his  connec- 
tion with  the  Robinson  organization  and 
has  joined  the  staff  of  Coverdale  &  Col- 
pitts,  consulting  engineers,  of  New 
York,  specializing  in  engineering  in- 
vestigations and  reports. 

G.  M.  B  R  A  U  N  e,  professor  of  civil 
engineering,  University  of  Cincinnati, 
has  resigned  to  become  head  of  the  civil 
engineering  department  of  the  Univer- 
sity of  North  Carolina.  He  has  been 
connected  with  the  University  of  Cin- 
cinnati since  1912.  For  5  years  he  was 
engineer  with  the  Southern  Bridge  Co., 
Birmingham,  Ala.,  and  was  later  con- 
nected with  the  New  York  State  Barge 
Canal,  part  of  this  time  as  assistant 
chief  bridge  designer. 

B.  E.  Clark,  acting  state  engineer 
and  also  acting  state  highway  commis- 
sioner of  Oklahoma,  has  been  appointed 
state  highway  commissioner. 

Louis  A.  Guepel  has  been  ap- 
pointed sanitary  engineer  in  charge  of 
the  Indiana  state  water  and  sewage 
laboratories,  succeeding  John  C.  Diggs, 
who  has  been  transferred  to  the  State 
Conservation    Department. 

A.  L.  L  u  E  D  K  E,  engineer-economist, 
U.  S.  Bureau  of  Public  Roads,  Wash- 
ington, D.  C.  and  formerly  assistant 
to  the  director  of  the  bureau,  has  been 
transferred  to  St.  Paul,  Minn,  (district 
4)  reporting  to  K.  O.  Hathaway,  dis- 
trict engineer. 

H.  G.  S  h  u  l  n  E,  formerly  acting 
district  engineer,  district  IS,  Pennsyl- 
vania State  Highway  Department,  with 
headquarters  at  Bedford,  Pa.,  has  been 
appointed  district  engineer,  with  head- 
quarters at  Sunbury,  Pa.,  of  district  3, 
which  includes  the  counties  of  Colum- 
bia, Montour,  Northumberland.  Sulli- 
van, Snyder  and  Union. 

CoL  William  Barclay 
Parsons,  consulting  engineer,  New 
York  City,  who  was  in  command  of  the 
Eleventh  Engineers  in  France  during 
the  latter  part  of  the  World  War,  has 
been  assigned  the  command  of  a 
.■service  engineers'   ri^giment   in   organ- 
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ized  reserves  of  the  Second  Corps  Area 
with  headquarters  at  Governors  Island, 
comprising  the  States  of  New  York, 
New  Jersey  and  Delaware. 

Paul  Bailby  has  been  made 
ihief  deputy  to  W.  F.  McClure,  state 
engineer  of  California.  Mr.  Bailey 
has  been  in  the  engineering  department 
of  the  state  water  commission  for  a 
number  of  years  and  under  the  recent 
reorganization  was  made  assistant 
chief  of  the  division  of  water  rights 
of  the  state  department  of  publi  • 
works.  In  his  present  position  he  will 
still  be  in  the  department  of  public 
works,  as  the  state  engineer's  office  is 
now  a  branch  of  that  department. 

G.  H.  Hicks  has  been  appointed 
acting  chief  engineer  of  the  North- 
western Pacific  R.  R.,  succeeding  J.  W. 
Williams  who  recently  resigned  to 
become  chief  engineer  of  the  Western 
Pacific  R.  R.  He  has  been  in  the 
employ  of  the  Northwestern  Pacific 
since  1912,  and  since  September,  1919 
has  been  principal  assistant  engineer. 

U.  S.  Stephens  has  been  ap- 
pointed county  engineer  and  road 
superintendent.  Runnels  County,  Tex., 
to  have  charge  of  all  road  work. 

F.  A.  Jones,  formerly  supervisor 
of  track,  sub-division  1,  Boston  & 
Albany  R.R.,  with  headquarters  at 
South  Station,  Boston,  has  been  ap- 
pointed assistant  supervisor  of  bridges 
and  buildings,  Albany  division,  with 
headquarters   at   Springfield,   Mass. 

V.  H.  Carter,  formerly  chief  de- 
signing engineer,  has  been  appointed 
acting  harbor  engineer  in  charge  of 
port  development,  maintenance  and 
reclamation  for  the  Port  of  Oakland, 
California. 

William  L.  Reeves,  formerly 
a  city  commissioner  of  Pasadena,  Cal., 
has  been  appointed  city  manager  of 
Glendale,  Cal. 


Obituary 


John  M  c  M  u  l  l  e  n,  president, 
until  February  of  this  year,  of  the  At- 
lantic Gulf  &  Pacific  Co.,  and  founder 
of  that  organization,  died  in  South  Nor- 
walk.  Conn.,  Sept.  29,  at  the  age  of  7.3. 
He  organized  the  San  Francisco  Bridge 
Co.  and  the  Puget  Sound  Bridge  & 
Dredging  Co.,  which  were  combined  in 
1899  to  form  the  Atlantic  Gulf  &  Pa- 
cific oiganization.  Mr.  McMuIlen  was 
a  graduate  of  St.  Charles  College,  Bal- 
timore, Md.,  and  his  early  work  was  in 
the  general  contracting  field. 

Charles  R.  Larkin,  assistant 
engineer,  Bureau  of  Health,  Philadel- 
phia, Pa.,  died  Aug.  30.  He  was  born 
in  Philadelphia  in  1881  and  received 
tlie  degree  of  B.S.  and  CP^.,  Villanova 
College,  in  1914.  From  1914  to  lOlfi 
he  was  highway  engineer  with  the 
Union  Paving  Co.,  Philadelphia,  and 
since  1916  has  been  with  the  Bureau 
of  Health. 


New  Equipment  and 
Materials 

New  Wheel  Scraper 

A  wheel  scraper,  with  a  body  resem- 
bling a  Fresno  in  shape  and  action, 
is  being  built  by  the  Miskin  Scraper 
Works,  Ucon,  Idaho.  This  scraper  is 
made  in  several  sizes  for  operation  by 
two,  three  or  four-horse  teams  or  by 


tractors.  It  is  dumped  by  a  foot  trip 
and  can  be  adjusted  to  discharge  the 
load  in  a  pile  or  to  spread  it  in  a  thin 
layer.  Being  without  a  tongue  it  can 
be  turned  in  a  short  radius.  While  de- 
veloped particularly  for  grading  land 
for  irrigation  the  new  sci'aper  has  been 
employed  successfully  for  nearly  two 
years  on  road  work  in  Bingham  County, 
Idaho. 

Scale-Proof  Crane  Boiler 

What  is  termed  a  scale-proof  locomo- 
tive-crane boiler,  equipped  with  an 
annular  scale  chamber  placed  between 
the  tubes  and  the  shell  plate  of  the 
boiler,  is  being  manufactured  by  the  In- 
dustrial Works  of  Bay  City,  Mich., 
builders  of  "Industrial"  locomotives  and 
cranes. 

In  the  new  boiler,  feed  water  is  slowly 


passed  through  this  scale  chamber  at 
about  1  200  of  the  speed  through  the 
intake  pipe,  and  attains  a  temperature 
r.t  which  the  scale-forming  impurities 
will  be  liberated  fj-om  solution  without 
the  use  of  any  chemicals.  As  the  move- 
ment of  the  water  is  very  slow,  the  pre- 
cipitates settle  to  the  bottom  of  the 
chamber. 

The  purifier  consists  of  the  annular 
scale  chamber  A  with  a  1-in.  water 
space  B  between  this  chamber  and  the 


boiler  shell.  The  outlet  into  the  boiler 
is  the  slot  C  guarded  by  the  apron  D. 
The  feed  water  reaches  approximately 
the  boiler  temperature  before  overflow- 
ing. The  apron  keeps  out  any  floating 
impurities. 

Similar  types  of  boilers  have  been 
used  on  steam  shovels,  dredges,  etc., 
and  have  proved  their  value  because  of 
their  ability  to  utilize  all  kinds  of  feed 
water. 


Eighteen  Scales  and  Protractor 
in  One 

Eighteen  scales  and  a  protractor  are 
placed  on  one  M  x  7J-in.  celluloid  sheet 
in  the  Multo-Scale,  which  is  being  put 
on  the  market  by  the  Cellu-Technic  Co., 
of  Palisades  Park,  N.  J.  Each  scale 
has  its  own  edge,  the  sheet  being  per- 
forated with  five  slots,  as  shown  in  the 
illustration.  The  scales  are  each  6  in. 
long  and  include  architect  scales  of  i, 
i,  i,  *,  i,  n  and  3  in.  to  the  foot.  The 
engineer  scales  are  10,  20,  30,  40,  50,  26 
and  60  parts  to  the  inch.  There  are 
in  addition  a  metric  scale,  a  logarith- 


THE   heavy   black   LINES    INDICATE 
THE  SLOTS  IN  THE  INSTRUMENTS 

metic  scale  (for  graphic  work),  and  a 
scale  graduated  in  thirty  seconds.  A 
180-deg.  protractor  runs  around  the 
edge  of  the  sheet. 

The  material  used  for  the  scale 
called  Prismatex,  a  grade  of  celluloid,| 
and  has  the  bottom  side  especially  pre- 
pared to  accomplish  optically  what 
ground  glass  does  in  a  camera,  gives 
a  white  background  for  the  black  grad^ 
uations,  even  when  used  on  blueprint 
and  Vandykes. 

The  scale  comes  in  a  leather  case. 


Out-of-1  he-Ordinary 
Trade  Publications 

Contractors  whose  operations  de- 
mand extensive  excavation,  as  well  8!^ 
quarrymen,  will  be  interested  in  a  recent 
booklet  issued  by  the  Sanderson 
Cyclone  Drill  Co.,  Orrville, 
Ohio,  which  explains  in  detail  the  use 
of  Cyclone  drills  for  big  blast-hole 
drilling.  Contractors  have  usually 
been  content  with  benching,  triport 
drilling,  and  coyote  hole  methods.  How- 
ever, the  process  of  using  a  glorified 
well  drill  for  drilling  blast  holes  If 
fully  explained  in  the  booklet.  Full 
details  as  to  the  comparison  of  big- 
hole  blasting  with  the  more  commor 
methods  are  given.  Aside  from  beinp 
a  publication  which  has  for  its  prime 
purpose  the  exploitation  of  the  Sander- 
son cyclone  drill  products,  the  booklet 
is  a  good  commentary  on  drilling  op- 
erations of  all  kinds. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Chicago  Building  Trades 
Wages  Reduced 

udge   Landis  Makes  Cuts  of   10  to  30 
Per  Cent  and  Abrogates  Restric- 
tive Working  Conditions 

Judge  Landis,  as  sole  umpire  in  the 
uilding-trades  wages  controversy  in 
hicago,  handed  down  his  decision 
ept.  7.  Skilled  wages  in  Chicago  had 
jen  $1.25  per  hour,  wages  for  common 
ibor  and  helpers,  $1,  and  for  excavat- 
ig  labor,  75  cents.  These  rates  are  re- 
jced  from  10  to  33  per  cent,  as  shown 
I  the  following  table.  In  addition, 
idge  Landis  brought  about  the  ac- 
ptance  of  a  new  standard  agreement 
'  most  of  the  trades,  doing  away  with 
strictive  working  conditions.  The 
:  llowing  are  the  features  of  the  new 
:reenients : 

Disputes  are  to  be  adjusted   peace- 

lly,  subject  to  appeal  to  the  National 

lard  of  Jurisdictional  Awards;  there 

to  be  no  stoppage  of  work  individu- 

y  or  collectively  under  penalties  de- 

■ibed,  except  when  an  owner  attempts 

construct  a  building  with  non-union 

•n  while  putting  up  another  building 

which  union  men  are  employed,  and 

len    the    employer   fails   to    pay   em- 

)y€es    for    work    done;    in    case    of 

ircity   of    help    non-union    men    may 

rk  with   union  men  until  such  time 

union    men   may   be   obtained;    any 

irneyman   may  use  in  his  work  the 

Is  of  any  other  trade;   small  tasks 

not   over   30    min.   duration   in   any 

:  day,  belonging  to  any  trade,  may  be 

■formed   by  any  other  trade   at  the 

cretion    of   the    employer;    overtime 

rk  during  the  first  2i  hr.  beyond  a 

■  ular  working  day  to  be  paid  at  one 

'■  1   a    half   times    the    regular    wage; 

'  rtime   work   beyond   this   and   work 

'  Saturday  afternoons,  Sundays,  and 

idays   to   be   paid    at   double   rates; 

I  ft  work  to  be   paid   at  the   regular 

I  '  rate;  contractors  not  affiliated  with 

I        employers'       associations       may 

I  il  themselves  of  all  the  bene- 
t  by  joining  the  associations,  and 
'     union     will     provide     them     with 

I I  the  same  as  members  of  the 
» ociation;  there  shall  be  no  re- 
f  ction  as  to  the  amount  of  work 
<  lan  may  do,  nor  against  the  use  of 
'  :hinery,  methods,  or  appliances,  nor 
'  inst  any  raw  or  manufactured  ma- 
t  al  except  prison  made;  employers 
"  f  employ  or  discharge  whomsoever 
0  he  union  they  please,  and  employees 
'  y  work  for  whomsoever  they  see  fit, 
8  the  foreman,  if  any,  is  to  be  ex- 
c  lively  the  agent  of  the  employer. 

'he  wage  awards  made  by  Judge 
lidis  are  tabulated  in  the  adjoining 
C'imn,  rates  being  per  hour. 

ive  unions — the  carpenters,  elevator 
C'structors,  plasterers,  sheet  metal 
«kers,  painters,  glaziers,  and  fixture 
h  gers — were  not   signatories   to   the 


Navy  Cuts  Wages 

The  Navy  Department,  after  in- 
quiry by  a  board  appointed  by  the 
Secretary,  has  reduced  wages  ranging 
from  13  to  14  per  cent  for  all  classes 
of  labor.  Common  labor  is  reduced  to 
41c.  per  hour  and  skilled  labor  is  low- 
ered to  73c. 

Calling  attention  to  the  fact  that 
the  cost  of  living,  according  to  the 
Department  of  Labor  figures,  has  gone 
down  16.7  per  cent,  the  investigating 
board  pointed  out  that  the  general  de- 
crease in  wages  throughout  the  country 
within  the  last  year  has  been  18.5  per 
cent;  on  the  railroads,  10  per  cent,  and 
in   steel   plants,  25   per  cent. 

It  gives  the  average  rate  of  pay  in 
the  building  trades  as  80c.  per  hour 
and  in  the  automobile  industry  as  77c. 

arbitration  agreement.  The  following 
tentative  awards  were  made  by  Judge 
Landis  if  at  any  time  before  Nov.  1, 
1922,  these  unions  wish  to  enter  the 
agreement  under  certain  specifications 
laid  down  in  the  award  text. 

—Per  Hour — 

NVw  Old 
Wage      Wage 

Carpenters $|  OO  $1  25 

Plasterers 1    lo  1   25 

Elevator  constructors 0  95  125 

Sheet  metal  workers 095  125 

Painters o  95  I   25 

Glaziers 0  95  1,25 

Future  hangers |   QQ  |   25 


Wage  Awards  in  Building  Trades 


Trade —  VVage 

Plumbers $0  95 

Bricklayers 110 

Boiler  makers j  oO 

Steamfitters._ 0  95 

Hoisting  engineers  (for  operation  of 

high  pressure  boilers  and  or-gines. 

eable  ways,  derricks,  pile  drivers, 

cranes  and  cable  hoists'* I    10 

Hoisting  engineers  (all  others) 0,85 

Tile  layers  (fire  proofers) 1    121 

Cement  finishers 0  85 

Composition  floor  finishers 0  97J 

Cement  workers,  laborers 0  72  i 

Stonederrickmen ...  0  90 

Drain  layers 0  82 1 

Electricians I    10 

Ga.sfittcrs i\  95 

Ornamental  ironworkers 0.95 

Structural  ironworkers 1.05 

Common  laborers 0.  72J 

Cais-son  men  (windla-ss  and  niggerhcad 

men) 0  85 

Cai.s.son  men  (diggers  and  laggers) 0  97J 

laborers  (plasterens) 0  78; 

Kxc^ivating  labor 0  47J 

Excavating  labor  (wall  men) 0  55 

Composition  floor  laborers 0.72i 

I-utliers I   00 

Machinery  movers  and  riggers 0  85 

.Ma^lilcM-tters 0  87) 

.Muiblc-rtters' helpers  0  70 

.Marl ilridbbers and poli'.hers 0  75 

Sranli.ila  rubbers  and  polL><her8 0  75 

Mosaic  and  tile  workers I   02) 

Mosaic  and  tile  helpers 0  70 

Pipe  and  boiler  coverers.. 0  95 

Composition  roofen 0  92J 

Slate  and  tile  roofers   .  I   00 

Stonecutters I   02) 

Stone  carvers  I   25 

Stone  planer  men 0  82) 

Terrazo  mechanics 0  95 

Terrazo  mechanics' assistant  0  80 

Terrazo  helpers 0  70 

Tuck  pointers I   00 

Sprinkler  fitters 0  92) 

Sprinkler  fitters'  helpers.    .  0  70 


Composition  roofers*  tcamste 


New 
|\Vage 
$30  00 


Old 
Wage 
$1  25 
I  25 
I  25 
I   25 


I  25 
I  25 
1  25 
I  25 
1  25 
I  00 
I  25 
I  25 
I  25 
1  25 
I  25 
1.25 
1.00 

I  00 

1  00 

I  00 

0  75 

0  75 

1  00 
I  25 
I  25 
I  25 
I  00 
I  00 
I  00 
I  25 
I  00 
I  25 
I  25 
I  25 
I  25 
I  25 
1  25 
I  25 
I  00 
I  00 
1  25 
I  25 
I  00 

cek— 

Old 

Wage 

$45  00 


Tile  Manufacturers  Indicted 

On  charges  of  criminal  violation  of 
the  Sherman  anti-trust  law,  the  Federal 
Grand  Jury  at  New  York  City  last  week 
returned  indictments  against  thirty  cor- 
porations, thirty-two  firms,  and  thirty- 
two  individuals,  manufacturers  of  build- 
ing tile  and  members  of  the  Atlantic 
Coast  District  Tile,  Grate  &  Mantel  As- 
sociation.  The  defendants  are  charged, 
on  five  counts,  with  conspiracy  to  elimi- 
nate competition,  to  control  prices,  and 
to  restrain  trade  by  agreements  not  to 
sell  tile  to  general  contractors  and 
builders.  It  is  alleged,  also,  that  an 
agreement  existed  between  the  tile  man- 
ufacturers and  an  "organization  of  la- 
bor" which  prevented  non-members  of 
the  employers  organization  from  obtain- 
ing labor. 

United  States  Attorney  William  Hay- 
ward  is  quoted  as  saying:  "The  fact 
that  labor  organizations  have  not  been 
included  in  this  indictment  must  not  be 
regarded  as  signifying  that  labor  or- 
ganizations which  have  violated  the  law 
will  be  immune  from  as  vigorous  prose- 
cution as  those  indicted  will  receive." 
It  is  promised  that  investigation  of  la- 
bor's connection  with  illegal  practices 
in  the  building  trades  will  continue,  and, 
where  evidence  of  guilt  is  found,  indict- 
ments and  prosecution  will  follow.  The 
indictment  of  the  tile  manufacturers  is 
based  upon  testimony  collected  by  the 
Lockwood  Committee. 

Among  the  methods  adopted  to  stifle 
competition,  according  to  Col.  Hayward, 
was  the  "K.  0.  system"  under  which,  in 
the  case  of  certain  general  contractors, 
tile  manufacturer  in  a  position  to  bid 
received  instructions  to  "Keep  Off," 
leaving  the  field  to  one  concern.  In  such 
cases  accommodation  bids  all  higher 
than  that  of  the  favored  manufac- 
turer, were  submitted.  It  is  also  stated 
that  the  manufacturers  maintained  a 
black  list  of  builders  refusing  to  pay 
claims  for  extra  work. 

The  Government,  it  is  understood, 
will  be  ready  to  go  to  trial  on  Sept.  20, 
the  date  set  for  pleading  to  the  indict- 
ments. 


Unfair  Competition  Is  Charpe 
Against  Gypsum  Makers 

Complaint  of  unfair  competition  has 
been  made  by  the  Federal  Trade  Com- 
mission against  the  Gypsum  Industries 
Association  of  Chicago,  seven  of  its 
executive  officers  and  24  members  in 
various  states.  It  is  claimed  that  asso- 
ciation members  endeavored  to  elimi- 
nate mail  order  competition  by  re- 
stricting sales  to  dealers  with  retail 
establishments  and  by  limiting  each 
member's  sales  to  the  territory  reached 
by  delivery  trucks  of  retailers  to  whom 
he  sells.  Dealers  who  sell  by  mail 
orders  or  otherwise  arc  excluded,  the 
complaint  alleges. 
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(iealers  maintain  retail  establishments 
are  excluded,  the  complaint  further  al- 
leges. 


Approves  Freight  Rate  Cut 
on  Sand,  Gravel  and  Stone 

The  Interstate  Commerce  Commis- 
sion, Sept.  10,  approved  applications  of 
carriers  in  eastern  trunk-line  territory 
for  authority  to  make  heavy  reductions 


on  five-days'  notice  in  rates  on  sand, 
{Travel  and  crushed  stone  applicable 
upon  interstate  traffic  between  practi- 
cally all  points  in  trunk  line  ten-itory, 
including  Pennsylvania,  New  Jersey, 
Delaware,  Maryland  and  portions  of 
West  Virginia  and  Virginia.  The  new 
rates  are  to  be  published  to  become 
effective  Oct.  1  and  constitute  material 
reductions  under  the  rates  now  in  ef- 
fect.    The  basis  to  be  employed  in  con- 


structing the  new  rates  is  15  per  cent 
higher  than  the  rates  in  effect  prioi 
to  the  general  increase  of  August,  1920. 
thus  substituting  a  15  per  cent  increasi 
for  a  40  per  cent  increase. 

A  large  volume  of  movement  of  the.-^i 
commodities  for  roads,  buildings  an 
other  construction  work  will  be  affecter 
and  it  is  expected  that  the  annual  re- 
duction in  transportation  charges  will 
be  much  in  excess  of  a  million  dollars.] 


Weekly  Construction  Market 

'FHLS  limited  price  list  is  Diiblished  weekly  for   the     changes  on  the  less  important  materials.     Moreover,  quotations  for  all  construction  material  and  tor  lir 

'■  purpose  of  giving  current  prices  on  the  "principal     only  the  chief  cities  are  quoted.  important  cities.    The  last  complete  list  will  be  fouxj 

construf-tion  materials,  and  of  noting  important  price         The   6rst  issue   of   each   month   carries   complete  in  the  issue  of  J^eptember  I.  the  next,  on  October  6 

Minne-  San 

Steel  Products:                            New  ^"ork       .Atlanta           Dallas          Chicago   apolis  Denver      Fmncisco          Seattle    Montrta 

Structural  shapes,  100  lb g2.88       -fS4  00             S4.0T              ?2 .  88     2J16  S4  00           ?3 .  70           -?3   75    -M  00 

Structural  rivets,  100  lb 3.70             5.25               5.50                3. 68       4.15  4  25             5.50              -SCO     -f.  50 

Reinforcing  bars,  '1  in.  and  larger,  100 

lb 2.78         -f 3  25              3.50               2.78       3.18  3.57|           2.35                3.75         3  7S 

Steel   pipe,   black,   31   to  6  in.   lap, 

discount q%        52  f.-5%     4S%               485%      53.9-5%     36%,  46.25%                48J%     S% 

Cast-iron    pipe,  6  in.  and  over,  ton     4.?  30       -40  50            53  30            45  60      50.80  -52  00          60.00              60.00       70.00 

Concreting  Material: 

Cement  without  bags,  bbl...      2  60(S  2. 70(del.)-2  69               2   80               2   17       2  41  3.10             3.09                 3.10         3.10 

Gravel,   ;  in.,  cu. yd 2.25           -2   13               3  00               ISO       2.00  2.50             2.25                  1.50         l.SO 

Sand,  cu. yd 1.25              135              2.50               l.SO       1.00  1.10             1.50                1.50         1.25 

Crushed  stone,  i  in.,  cu. yd 1.80  to  1.90      2.25               2. SO               2.00       2.25  3.50             2.25                 3.50         2.10 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft         45.00       -.i5.C0             35  00            46  00     34.00  49  00           30  00              2101     120  00 

Lime,  finishing,  hydrated,  ton....        16.99           19. fO             25  00             20.00     29  00  30.00           25  40               24.00       2100 

Lime   common,  lump,  prr  bbl...          3.69         -fl.60               2.75                1.65        1.50  2.95             2.25                2.75        15.00 

Common  brick,  delivered,  1,000.      18.40@19  40  10.00              12   72              11.00     17  00  14.00           18.00               14.00       16.00 
Hollow     building     tile,     4x12x12, 

block Not  used           14                 .124               .0926     .092  .09               .125                 -H            15 

Hollow    partition    tile     4x12x12, 

block     11370           14                 .124               .07410     092  .10               .  HJ                 .12 

Linseed  oil.  raw,  5  bbl.  lots,  gal 78           -.84                 .98             -.84     -.86  .98          —.91                   .79           .86 

Common  Labor: 

Commonlabor,  union,  hour 7S@.80      .35              -.721         .50  .50  Ci'-635    .SU                 .75 

Commonlabor,  non-union,  hour 20                 .3,5@45     -.35           50  .375®. 50    .50®. 55           .50           .30 

Kxplaniilloii  of  Prices — Prices  are  to  con-      liO-lh      bags.       Minn«apoliii     quotes     on     fir  tile,  5J  x  S  x  Hi.      Prices  arc  all  f.o.b.  war 

tractors   in   carload    lots   unless  other   quan-      instead  of  pin'\      Brick   and   hollow   till-   de-  houses  except  C.   I.  pipe  which  is  mill  prii 

ties   are    specified.     Increases    or    decreases     iivered.     Oeinent   on    cars ;    $2.60    delivered,  plus   freight   to    railway   depot    at  any  te 

from   previous   quotations   are   indicated   by      Gravel,  pand  and  crushed  stone  quote  at  pit  minal.     Lumber    prices    arc    delivered    "• 

+     or    —    signs.      For    steel    pipe,    the    pre-      We    quote    on    brown    lime;    white    is    Jl.SO  ship    tackle     in     San     Francisco    ex    IBlli 

vailing    discount    from    list    price    is    given:      for   Kelly    Island    .ind    $1  65    for   Sheboygan.  Seattle    quotes    on    Douglas    fir    instead 

45-5%    means  a   discount   of    4.")    and    5    per      Common      labor      not      organized.        nenTer  pine;  and  on  lime  in  paper  bags.      Montfe 

cent.  45ffi  50  means  a  range  of   15  to  50  per     quotes    cement     "on     tracks";     gravel     and  quotes    sand,    stone,    gravel   -.ind    lump   lln 

cent.      Charge  of  15c.  per  100  lb.  for  cutting     sand     at    pit.    ."stone    on    cars,     lime,     brick,  per    ton.      Cement,     lime    and    tile    arc    i 

reinforced    steel    into    2-ft     lengths    or    over.      hollow   tile   and    lumber  on   job.      Tile    price  Iivered;   sand,  gr.ivel  and   stone,  on  sidlni 

New    York   quotations   are    delivered    except      is    at     w.arehouse.      Linseed     oil,     delivered,  brick    fob.   plant  ;   steel  and   pipe  at   war 

tiles,  which  are  "on  trucks."    Common  lump      .Vtlantn   quotes   sand,    stone   and   grav(  1   per  house.      Cement  price  is  in  Canadian  funO 

lime    per    280-lb.    net;    both    lurpp    and    by-      ton    instead    of    cu.yd.      DnJIas    quotes    lime  exchange    with    the    United    States   being 

drated  quoted    f.o.b.   cars   New   York.      Sand      per    180-lb.    bbl.      Steel,    cast-iron    pipe    and  per    cent    at    present.      Hag    change    is   JC 

gravel  and  crushed  stone  are  quotiti  along-      crushed    stone    f.o.b.    cars,    other    materials  per  bbl.      Discount  of  10c.  per  bbl.  for  p» 

side  dock.     Chicago  quotes  hydrated  lime  in      delivered.      .San    Franci.ico   quotes  on   Heath  ment  within  20  days  from  date  of  shipmer 

Changes  Since  Last  Week 

Although  quotations  as  low  as  $L70    rivets  at  $.'),  as  compared  with  $5.25  per  the  country.    Reports  from  Minneapol 

have    been    made    on    structural    steel     100  lb.   previously.  state  that  the   flax  market  has  mov< 

shapes,  the  Pittsburgh  price  of  $1.75@         Declines  in  cast-iron  pipe  are  reported  up  and   that  linseed  oil   manufacture 

$1  80  per  100  lb   has  prevailed  through-     '"  ^'^"  cities.     In  Atlanta  the  price  has  predict  an  advance  in  price,  if  the  fli 

out  the  week.     Pittsburgh  prices  on  re-     'I'oPPed  from   $43.;i3   to  $40.50,  and  in  quotations  hold  firmly, 

inforcing  bars   and   quotations   on   mill     D'^"y«'-  ^''""^  ^^^^'^O  t°  f-^  f'"  t"""    •  u    !\-        '""jase  m  eniployment  in  U 

shipments.    New    York,    of    structural         Atlanta    reports     shght    declines    in  building   trades   .s   evident    in   Denve 

,            ,                   .     J         ,           ,      ,,.,,     cement  and  gravel  prices.     The  market  while    ban    Francisco    reports    buildll 

shapes  have  remained  unchanged.     Mill     „„  ^^,„^,_  ^,.,,^,^,  .,„^,  ^„„^^  j;,^  j^  ^^^^  operations    going    ahead    rapidly,    a. 

shipments.  New  York,  of  steel  bars  are     unsettled  and  there  has  been  much  cut-  that  men  are  being  put  to  work  as  so. 

quoted    at   $2.0.5    as    against    $2.08    per     fj^p  ^^der   in  order   to   meet   competi-  as  they  can  be  used  to  advantage.    Tl 

100   lb.     Dallas   quotes   mill    shipments     tion;   there   is  better  feeling,  however,  recent   decision    in    Chicago    places  t 

of  reinforcing  bars  at  $3.05  per  100  lb.     since  the  recent  advance  in  cotton.  wage  rate  for  bricklayers  at  $1.10,  c» 

Mill    .shipment    prices    in    Minneapolis         Long  leaf  yellow  pine  has  dropped  $3  penters     $1,     structural     iron    workc 

of  structural  steel  remain  at  $2.45  for     in  Atlanta  and  Douglas  fir  has  declined  $1.05,  common  labor,  union,  72Jc..  »' 

lake    and    rail    and    $2.51    for    all    rail     50e.  per  M.  ft.  in  Seattle.  common   labor,  non-union,   35c.  per  t 

shipments.     These  prices  represent  the         Atlanta  reports  an  advance  of  10c.  in  Hoisting    engineers     for    operation 

Pittsburgh  base  price  plus  60e.  for  lake     common  lump  lime,  making  the  present  high  pressure  boilers  and  engines,  cat 

and  rail  and  66c.  per  100  lb.  for  all  rail     price  $1.60  as  against  $1.50  per  bbl.  ways,  derricks,  pile  drivers,  cranes  a 

shipments.     Seattle  quotes  steel  shapes         Decreases  ranging  from  2c.  to  4c.  per  cable    hoists,    receive   $1.10;   all   othi 

at  $3.75  as  against  $4,  and  structural     gal.  in  linseed  oil  are  shown  throughout  85c.  per  hour. 
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Twenty-Two  Times  Mayor 

DEPLORABLE  as  are  political  conditions  in  many 
American  cities,  refi-eshing  instances  of  retaining 
efficient  men  in  office  present  themselves  now  and  then. 
A  case  of  the  sort  has  come  to  public  attention  in  New 
Bedford,  Mass.,  where  Mayor  Ashley  has  announced 
that  he  will  not  stand  for  office  again  after  finishing  his 
twenty-second  term  as  mayor.  Elsewhere  we  print  a 
short  appreciation  of  Mayor  Ashley  by  a  man  who  has 
served  New  Bedford  faithfully  and  well  even  longer  than 
has  Mr.  Ashley  and  who  is  well  known  to  many  of  our 
readers,  R.  C.  P.  Coggeshall,  superintendent  of  water- 
works. 

Amateurs  or  Experts 

AFTER  serving  eight  years  as  a  city  councilman  and 
.  then  six  years  as  mayor  of  Cumberland,  Md., 
Thomas  M.  Koon  believes  that  the  city  wou'd  be  better 
governed  if  instead  of  paying  five  commissioners  a 
total  of  $6,300  a  year  to  act  both  as  legislators  and 
leads  of  city  departments,  $10,000  a  year  were  paid  to 
I  city  manager  and  nominal  compensation  to  the  com- 
nissioners,  the  latter  to  have  legislative  powers  only. 
This  is  common  sense.  It  is  the  basic  principle  of  the 
;ommission-manager  plan.  It  accords  with  the  ideas 
!0  lucidly  expressed  fifty  years  ago  by  John  Stuart  Mill 
n  his  essay  on  "Representative  Government."  The 
)lain  commission  plan  gives  our  cities  amateurs  as 
leads  of  the  leading  city  departments  and  pays  them 
noney  enough  to  hire  or  go  far  towards  hiring  an 
(Xpert  chief  administrator.  The  choice  lies  between 
itj'  administration  by  amateurs  or  by  experts. 

British  Population  Figures 

LIKE  the  Borough  of  Manhattan,  New  York  City,  in 
^  our  census  of  1920,  the  population  of  what  is  known 
IS  the  Administrative  County  of  London  shows  a  de- 
fease in  population,  although  a  lighter  one,  for  the 
lecade  just  passed.  The  figures  are  those  of  the  new 
Jritish  census.  Greater  London,  as  did  New  York  City 
a  a  whole,  shows  an  increase  in  population  in  the  past 
ecade,  but  a  very  much  smaller  one — Greater  or  Police 
/Ondon  is  not  strictly  comparable  with  New  York  City 
ince  the  former  includes  many  municipalities  entirely 
ndependent  of  the  Administrative  County.  For  Great 
?ritain  (England,  Scotland  and  Wales)  the  population 
■ain  for  the  past  ten  years,  as  was  to  be  expected,  is 
mall  and  the  excess  of  females  over  males  has  mate- 
ially  increased — both  penalties  of  the  war.  In  the 
-mpire,  Australia  and  New  Zealand  show  large  gain.s, 
3  presumably  Canada  will  when  her  1921  population  is 
nnounced.  Stupendous  is  the  word  required  to  char- 
cterize  the  population  of  India,  now  319,075,132,  par- 
icularly  if  one  reflects  on  what  this  would  mean  if  its 
'Cople  consumed  manufactures  in  the  same  ratio  as 
Ireat  Britain,  Canada  and  the  United  States. 


Successor  to  the  Alchemist 

THE  CHEMIST  is  the  lineal  successor  of  the  alche- 
mist, and  to  the  layman  is  still  enshrouded  with 
some  of  the  mystery  of  his  predecessor.  He  puts  two  sub- 
stances, quiescent  when  alone,  together  and,  calling  on 
mighty  forces,  produces  a  new  substance  unlike  either 
of  the  others,  often  accompanying  the  transformation 
with  spectacular  evidences  of  high  temperatures.  Pos- 
sibly it  is  to  the  mysterious  and  awe-inspiring  char- 
acter of  some  of  his  work — though  skillful  publicity 
methods  are  not  neglected  by  the  wise  chemists — that 
the  American  Chemical  Society's  annual  meeting 
usually  gets  a  large  amount  of  space  in  the  public 
prints.  In  any  event,  the  result  is  good  for  the  chemist 
— and  his  brother,  the  engineer — in  that  there  results  a 
better  understanding  by  the  public  of  the  functions  and 
work  of  those  who  develop  new  uses  of  the  forces  of 
nature.  Incidentally,  engineers  can  learn  something 
about  the  handling  of  publicity  by  noting  how  the 
chemists  ease  the  newspaper  man's  task  by  assisting  in 
translating  highly  technical  data  into  every-day  lan- 
guage. 

Rattler  Tests  for  Road  Concrete 

USING  spherical  test  pieces  the  Kansas  Highway 
Commission  appears  to  have  developed  a  successful 
rattler  test  for  concrete  for  pavement.  Previously 
special  apparatus,  requiring  too  much  room  for  labora- 
tory use  and  involving  time  and  expense  which  few 
highway  departments  could  afford,  has  been  considered 
necessary  to  obtain  definite  information  on  the  resist- 
ance to  wear  of  concrete  paving  mixtures.  The  Kansas 
test,  if  it  bears  out  its  present  promise,  puts  the  deter- 
mination of  wear  into  the  laboratory,  with  apparatus 
already  available.  This  is  a  distinct  improvement. 
While,  with  the  increasing  use  of  rubber-tired  vehicles, 
resistance  to  abrasive  wear  is  not  the  critical  factor 
that  it  was,  it  is  still  a  factor  which  cannot  be  neglected 
in  concrete  road  design.  Tractor  traffic  and  horse- 
drawn  steel-tired  vehicles  still  have  a  large  place  on 
paved  roads  particularly  in  the  farming  states  of  the 
Middle  West.  Abrasive  strength,  therefore,  is  not  a 
n  gligble  function  of  traffic  endurance. 

Penalty  of  Botch  Work 

FROM  last  week's  accounts  of  the  shocking  bridge 
accident  at  Chester — based  on  expert  scrutiny  of  the 
conditions — it  is  difficult  to  conclude  otherwise  than 
that  the  cracked  gusset-plate  which  tore  apart  under 
the  weight  of  a  crowd  existed  in  its  cracked  condition 
ever  since  the  sidewalk  bracket  had  been  "repaired" 
after  being  damaged  in  a  boat  collision.  It  survived 
during  a  number  of  years  only  by  luck.  Crowds  dense 
enough  to  produce  a  loading  of  100  lb.  per  sijuare  foot, 
conventionally  taken  as  a  maximum  in  design,  do  not 
occur  often,  but  in  the  course  of  time  they  do  happen. 
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The  time  came  for  this  particular  bracket,  with  a  re- 
sult determined  by  the  cracked  plate,  which  somebody's 
conscience  had  allowed  him  to  slip  back  into  place.  The 
blame  for  the  wholesale  drowning  does  not  rest  on  the 
crowd,  or  the  age  of  the  bridge,  or  the  material  of  the 
plate,  or  the  design — faulty  though  this  was — but  solely 
and  alone  on  the  man  who  botched  the  repairs.  We 
may  each  feel  content  in  the  possession  of  a  conscience 
that  is  proof  against  the  temptation  to  do  a  like  bit  of 
work.  But  the  case  with  its  score  of  dead  emphasizes 
by  a  tragic  warning  the  special  sin  of  botching  at  a 
hidden  point. 

The  Hudson  Tunnel  Deadlock 

JUDGED  by  the  events  of  the  past  few  months  political 
bickering  gives  promise  of  delaying  the  completion 
of  the  Hudson  River  vehicular  tunnel  considerably 
beyond  Dec.  31,  1924,  the  date  announced  by  the  chief 
engineer  in  his  report  for  1920.  There  is  no  justifica- 
tion for  the  set-back,  for  the  engineering  staff,  having 
brought  the  designs  and  specifications  for  the  sub- 
aqueous work  to  the  verge  of  completion,  has  been  ready 
for  some  time  to  place  the  work  under  contract.  The 
holdup  seems  to  be  chargeable  to  the  tactics  of  the  New 
Jersey  commission. 

That  body  first  showed  its  hand  in  an  attempt  to 
barter  approval  of  a  shaft  contract  at  the  west  end  of 
the  tunnel  for  a  lavish  program  of  street  widening  in 
Jersey  City  in  which  the  New  York  commission  refused 
to  concur.  Then  came  the  summaiY  "dismissal"  by 
the  Jersey  commissioners  of  the  board  of  consulting  en- 
gineers, the  New  York  commission  again  refusing  to 
sanction  the  arbitran,"  and  unexplained  action  of  its  con- 
freres from  across  the  Hud.son.  Now  it  appears  that 
the  work  on  the  Jersey  side  is  to  continue  indefinitely 
in  the  doldrums  by  reason  of  the  Jersey  commission's 
insistence  on  a  perpetual  easement  for  a  railroad  siding 
flanking  the  proposed  tunnel  entrance  plaza.  This 
petty  squabbling  has  already  held  up  the  award  of  the 
Jersey  shaft  contract  for  five  months  (it  was  first  pub- 
licly advertised  last  March)  and  a  beginning  on  the 
real  job  of  tunneling  under  the  river  is  not  yet  in  sight. 

What  the  delay  means  can  best  be  indicated  by 
reference  to  the  chief  engineer's  estimate  of  income 
from  vehicle  tolls  and  electric  conduit  rentals.  In  the 
tunnel  report  dated  Dec.  31,  1919,  it  was  estimated  that 
the  first  year  of  tunnel  operation  would  produce  an 
income  of  $2,500,000.  On  this  basis  eveiy  month's 
delay  in  completing  the  project  means  a  loss  of  more 
than  $200,000. 

But  this  is  not  the  only  loss.  The  New  York  district, 
in  common  with  other  sections,  faces  an  unemployment 
problem.  On  the  Hudson  tunnel,  involving  an  ex- 
penditure of  nearly  $30,000,000,  a  large  force  of  both 
skilled  and  unskilled  labor  could  find  work,  not  merely 
under  the  river  but  also  in  the  many  industries  which 
would  supply  the  equipment  and  materials  for  the  twin 
tubes.  Ample  funds  for  beginning  construction  have 
been  provided,  the  engineering  plans  and  specifications 
are  ready,  labor  is  seeking  employment,  and  an  impatient 
public  is  eager  for  the  opening  up  of  the  subaqueous 
vehicle  route  which  will  facilitate  the  movement  of 
freight,  foodstuffs  and  passengers  between  the  two 
states.  In  the  face  of  these  arguments  for  immediate 
action  the  New  Jersey  commission,  ignoring  responsibil- 
ities for  public  service,  fails  to  rise  above  the  level  of 
political  dickering. 


A  continuation  of  the  tunnel  deadlock  should  no  longer 
be  tolerated.  If  the  New  Jersey  commission,  as  now 
constituted,  cannot  produce  action,  its  members  should 
be  removed  and  replaced  by  others  with  a  broader  con- 
ception of  their  functions  and  with  private  interests 
affected  neither  directly  nor  indirectly  by  the  location 
or  the  construction  of  the  under-river  tubes. 


Study  of  Spore  Formers  in  Water 

OF  THE  MANY  jood  points  in  Sir  Alexander  Hous- 
ton's article  on  "B.  Welchii,  Gastro-Enteritis  and 
Water  Supply,"  published  elsewhere  in  this  issue,  none 
deserves  more  attention  than  the  one  on  the  desirabilitjB 
of  comparative  studies  of  spore  formers  in  the  wateR 
supplies  of  the  United  States  and  Canada.  That  he 
lays  stress  on  the  whole  group  of  spore  formers  rather 
than  on  B.  Welchii  alone  follows  naturally  from  his 
own  studies  of  a  similar  if  not  identical  germ  and  is 
in  accord  with  the  consensus  of  opinion  expi-essed  in 
our  issues  of  June  2  and  9  by  66  water  analysts  and 
sanitarians  of  the  United  States  and  Canada.  Nearly 
the  whole  66,  like  Sir  Alexander,  are  skeptical  as  to  B. 
Welchii  being  the  cause  of  diarrhea  or  other  water- 
borne  intestinal  disturbances  but  many  of  them,  like 
him,  are  on  the  alert  for  new  and  convincing  evidence 
on  the  subject.  At  the  same  time  he  and  the  others 
broaden  the  chances  for  new  discoveries  by  holding  all 
the  spore  formers  open  to  indictment,  rather  than  B. 
Welchii  alone. 

That  Sir  Alexander  should  think  conditions  for  such 
broad  exploration  of  the  entire  field  of  spore  formers 
are  more  favorable  in  the  United  States  and  Canada 
than  in  Great  Britain  is  not  wholly  complimentary  to 
water-works  on  this  side  of  the  ocean,  since  the  as- 
sumption rests  on  the  belief  that  many  of  our  supplies, 
as  delivered  to  consumers,  are  inferior  to  the  British  in 
sanitary  quality.  This  inferiority,  it  appears,  he  at- 
tributes largely  to  our  use  of  mechanical  rather  than 
slow  sand  filtration,  when  there  is  any  filtration,  and  tc 
our  reliance  upon  chlorination,  both  to  make  up  whal 
he  considers  to  be  deficiencies  in  our  mechanical  filtej 
plants  and,  worse  yet — from  his  and  the  Europear 
viewpoint  generally — our  use  of  surface  supplies  wit! 
no  treatment  safeguard  except  chlorination.  This  lint 
of  reasoning,  besides  being  an  argument  for  comparS' 
tive  studies  of  spore  formers,  should  set  many  of  oui 
cities  and  towns  to  thinking  of  the  dangers  they  run  i 
(1)  they  go  easy  on  filtration  and  rely  too  much  OJ 
chlorination  and  if  (2)  they  depend  wholly  upon  sucJ 
protection  as  is  afforded  by  chlorination  alone.  In  pass 
ing,  it  may  be  noted  that  apparently  Sir  Alexander,  ii 
common  with  many  other  trans-Atlantic  water  expertf 
does  not  fully  realize  that  when  Americans  speak  of 
mechanical  filtration  plant  they  mean  one  that  include 
pre-coagulation  and  not  merely  a  rapid  as  contraste 
with  a  slow  sand  filter. 

To  carry  out  properly  what  we  understand  is  hi 
conception  of  comparative  studies  of  spore  former 
would  require  co-operation  between  a  number  of  watei 
works  having  supplies  of  diverse  character  and  treat 
ment,  preferably  with  state  and  federal  co-operatioi 
Such  studies  in  the  United  States  and  Canada  are  high! 
desiralile,  but  would  take  years. 

Meanwhile,  we  join  with  an  undoubtedly  large  majoi 
ity  of  American  and  Canadian  water-works  men  i 
agreeing  with  Sir  Alexander  that  the  B.  Welchii  te: 
still  stands  supreme. 
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Economic  Limits  of  Flood  Protection 

IN  THE  face  of  the  destructive  floods  that  have  been 
reported   within    the   past    few    months    it    needs    no 
prophetic  gift  to  foretell  that  the  near  future  will  see 
much  development  of  flood-protection  work.     Such  hap- 
penings as  the  floods  at   Pueblo  and   in  the  southern 
Texas  region  rouse  a  spirit  that  demands  that  recur- 
rence of  destruction  be  prevented.     It  is  known  that 
engineering  works  can  be  provided  to  prevent  or  mini- 
mize damage  by  flood,  and  every  flood-stricken  commu- 
nity will  demand  that  such  woi-ks  be  constructed  for 
its  benefit.     In  fact,  study  has  already  been  begun  at 
Pueblo,  while  Phoenix  has  decided  upon  the  construc- 
;ion  of  protective  works  even  before  its  recent  visita- 
;ion.     But  interest  in  the  subject  is  sure  to  engage  a 
nuch  wider  field  than  merely  that  of  the  communities 
vhich  have  just  suffered  loss.     The  events  of  the  cur- 
•ent    year    demonstrate    impressively    that    the    flood 
nenace  is  widespread,  and  that  it  affects  most  of  all 
he  minor  streams,  heretofore  rarely  thought  dangerous. 
For  six  or  seven  years,  since  the  beginning  of  flood- 
protection   planning   in    the    Central    States    after   the 
cod  catastrophe  of  1913,  we  have  been  marking  time 
1  the  matter  of  giving  heed  to  the  danger  to  which 
lany  valley  regions  are  exposed.     Even  the  brilliant 
ioneer   studies    made   in    connection   with    the    Miami 
,iver  work  have  received  but  scattering  attention.     It 
■as  to  be  expected  that  this  neglect  of  the  subject 
lould  be  compensated  for  by  a  re-awakening  interest; 
'1  the  more  remarkable  is  it  that  at  this  time  a  series 
f  floods  is  recoi-ded  which  gives  a  fresh  turn  to  thought 
1  flood-protection.    Instead  of  exhibiting  another  great 
■-gional  storm  like  that  of  1913,  they  show  the  danger 
isiding  in   small-area  rainfalls   of  phenomenal   inten- 
ty.     They  bring  back  to  mind  the  long  succession  of 
cal-storm   floods    of    earlier   years,    forgotten    in   the 
'ershadowing  influence  of  the  1913  flood. 
There  is  little  law  or  system  about  the  occurrence  of 
orms  of  intense  precipitation.     From  present  knowl- 
ge  we  must  accept  the  probability  that  almost  every 
ook  or  stream  is  potentially  the  path  of  devastating 
lod,  for  no  natural  channel — the  exceptions  are  few — 
capable  of  carrying  the  volumes  of  water  poured  out 
•  a  cloudburst  storm.     Though  doubtless  only  at  ex- 
edingly  long  intei-vals,  such  storms  may  break  any- 
lere,  at  any  moment.     It  is  this  prospect,   together 
th  the  certainty  that  flood-protection  is  worth  most  if 
ilt  before  a  flood,  that  promises  to  make  it  one  of 
e  prime  fields  of  public-works  engineering  in  years 
come. 

Obviously  the  opportunities  for  flood-protection   are 

eat.     Complete  protection  would  require  that  works 

built  in  every  channel  subject  to  flood,  and  this,  as 

ggested,  would  mean  virtually  every  stream  through- 

t  the  country.    The  total  cost  of  this  work,  however, 

luld  amount  to  a  stupendous  total,  and  every  instinct 

Is  us  that  so  great  an  expenditure  for  the  purpose  is 

ogether  disproportionate,   that  many  of  the  protec- 

n  projects  must  surely  be  unsound. 

True  progress  in  this  field,  indeed,  is  primarily  de- 

ndent  upon  study  of  the  underlying  principles  of  the 

joediency  of  flood-protection.     What  are  the  economic 

■lits  of  flood-protection? — that  is  the  essential  ques- 

'n.    Virtually  nothing  has  yet  been  done  toward  such 

'Jdy;  even   the  data  for  it  are  lacking  or  buried  in 

'coordinated   masses   of   statistics.     Yet  without    it 

':re  seems  little  chance  of  sifting  the  good  from  the 


bad  projects,  and  assuring  the  needed  development  of 
protective  work  without  wasted  expenditure. 

Flood-protection  is  complex.  It  involves  contingen- 
cies of  wholly  uncertain,  perhaps  speculative,  character. 
Both  the  cost  and  the  value  of  the  protection  are  indefi- 
nite. It  offers  a  variety  of  amazingly  diflicult  ques- 
tions, which,  however,  require  answer,  in  terms  of  gen- 
eral principle  at  least. 

The  cost  of  flood-protection  is  diflRcult  to  determine 
not  only  because  it  is  dependent  on  the  maximum  flood — 
a  future  contingency — but  also  because  the  investment 
accumulates  at  increasing  rate  by  the  piling  up  of  inter- 
est until  a  return  is  earned  by  the  prevention  of  flood 
loss.  The  calculation  is  closely  dependent  on  the  se- 
quence and  magnitude  of  floods,  with  prime  regard, 
however,  for  the  greatest  flood.  The  value  of  the  pro- 
tection is  a  similarly  vague  quantity. 

That  the  problem  is  pre-eminently  one  of  financial, 
or  rather  economic,  analysis  is  apparent  from  any  one 
practical  instance.  When  a  city  visited  by  flood  com- 
piles an  estimate  of  its  property  losses,  and  reports  a 
total  of  say  ten  millions,  every  citizen  is  strongly  im- 
pressed with  the  importance  of  avoiding  recurrence  of 
such  loss.  At  the  moment,  estimates  of  flood  frequency 
and  magnitude  are  arrived  at  in  the  light  of  the  personal 
misfortune,  and  no  thought  is  given  to  the  application 
of  meteorological  statistics.  The  processes  by  which 
the  matter  is  dealt  with  are  emotional  rather  than 
reasoning.  An  investigation  shows,  perhaps,  that  pro- 
tection can  be  had  for  three  or  four  million  dollars, 
and  if  a  vote  of  the  people  be  taken  before  the  im- 
pression of  the  disaster  has  faded,  the  project  is  sure 
to  receive  approval.  Yet  the  fact  may  be  tKit  the  flood 
which  did  the  damage  is  of  less  than  fifty-year  fre- 
quency, and  then,  obviously,  the  investment  of  three 
or  four  millions  would  accumulate  to  ten  times  that 
amount  before  it  could  yield  a  return  by  preventing 
loss  in  the  next  flood.  The  soundness  of  the  improve- 
ment is  challenged,  and  only  psychological  factors  of 
loss  or  gain — as  restoration  of  public  confidence  or  im- 
provement of  realty  values,  could  reverse  the  conclusion. 
But  the  extent  to  which  these  latter  factors  may  prop- 
erly be  taken  into  account  is  itself  open  to  que.stion. 

First  in  importance  among  the  many  elements  enter- 
ing into  the  economics  of  the  subject  is  knowledge  of 
rainfall  and  flood  occurrence.  The  data  available  in 
this  field  are  none  too  ample,  as  evidenced  by  the  fact 
that  the  recent  Texas  rains  gave  figures  so  high  that  at 
first  they  were  rejected  as  untrue  by  Weather  Bureau 
officials  at  a  distance — though  a  higher  flood  occurred  a 
century  ago.  But  even  more  lacking  is  analysis  of  the 
existing  data.  When  this  is  carried  to  the  point  of 
supplying,  for  example,  the  definite  forecast  that  a 
South  Dakota  valley  of  300  square  miles  may  expect 
flood-storms  of  such  and  such  intensity  at  intervals  of 
so  and  so  many  years,  and  when  the  most  probable  sea- 
sons of  these  storms  are  indicated,  we  will  have  a  tan- 
gible working  basis  for  planning  the  country's  flood- 
protection  work  soundly. 

What  has  been  said  might  suggest  that  determination 
of  the  economic  limits  would  discourage  flood-protection. 
It  would  more  often  tend  to  stimulate  than  to  dis- 
courage we  believe.  But  whatever  the  effect,  the  study  is 
necessary,  as  already  indicated,  if  the  work  is  to  develop 
along  sound  lines.  The  main  result  to  be  accomplished 
is  to  outline  the  proper  scope  of  flood-protection.  We 
believe  it  will  prove  to  be  surprisingly  large. 
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Concrete  Arch  Bridge  of  Three  250-Foot  Spans 

Long  Spans  of  High-Level  Bridtje  Over  Monongahela  River  at  Fairmont  Controlled  by  Required  Channel 
Clearance — Special  Architectural  Treatment — Three  Spans  Centered  Simultaneously 


As.sistiint   Kngine 


By  E.  H.  Harder 

Conciete-Steel  Engineering   Co..   New    York 


UNTIL  the  present  year  the  city  of  Fairmont,  W. 
Va.,  had  only  one  highway  crossing  over  the 
Monongahela  River,  a  low-level  steel  bridge.  As  the 
city  is  built  high  up  on  steep  banks,  even  the  tortuous 
approaches  of  the  trolley  and  vehicular  traffic  were  too 
steep  to  permit  using  the  steel  spans  to  maximum 
capacity.  A  new  high-level  concrete  arch  bridge  com- 
pleted two  months  ago  remedies  these  conditions.  Its 
three  250-ft.  spans  and  its  architectural  development 
make  it  a  noteworthy  structure. 

In  developing  the  plans  for  the  new  river  crossing 
the  designers  at  first  contemplated  building  a  single 
huge  arch  across  the  channel — a  432-ft.  span  with  two 
cored-out  ribs  of  9.5  ft.  rise.  This  design  was  aban- 
doned because  of  foundation  conditions  and  cost.  A 
better  solution  was  found  in  a  three-span  design.  The 
War  Department  required  a  channel   clearance  height 


tion — especially  for  the  river  piers — to  determine  the 
condition  of  the  various  strata,  to  make  certain  that 
each  stratum  lay  in  its  natural  bed,  and  that  there  were 
no  breaks  or  caverns  beneath  the  top  layers. 

The  west  pier  was  founded  on  solid  sandstone  about 
11  ft.  thick,  the  sandstone  lying  on  top  of  a  stratum  of 
hard,  shaly  limestone.  At  the  east  pier  the  sandstone 
.stratum  feathered  out,  exposing  the  upper  part  of  the 
limestone.  In  the  west  abutment  sandstone  was 
encountered,  while  the  east  abutment  was  founded  on 
.shales  and  limestones  of  varying  hardness.  The  piers 
for  the  approaches  were  founded  on  sandstones  and 
hard  shales  and,  in  a  few  instances,  on  hard  compacted 
clay. 

Arch  Desion — The  three  long  spans  have  two  ribs 
each  14  ft.  wide,  spaced  14  ft.  apart  in  the  clear  (Figs 
3  and  4),  reinforced  with  22  1:1 -in.  bars  8  in.  on  centen 


IIUEE  2r,n-FT.  tJPANS  OF  FAIRMONT  KRIDGE.  LOOKING  WEST 


of  .50  ft.  on  a  200-ft.  width,  which  dictated  a  250-ft. 
arch  with  52-ft.  rise  from  a  springing-line  elevation 
33  ft.  above  pool  level.  By  using  side  spans  of  the  same 
length  all  railroad  and  street  limitations  on  both  banks 
could  be  met.  This  arrangement  also  placed  the  end 
arch  abutments  against  suitable  rock  ledges. 

Equality  of  span  lengths  is  an  important  feature  of 
the  structural  design  throughout,  resulting  in  marked 
economy  by  allowing  the  use  of  forms  several  times  and 
in  some  instances  as  many  as  six  times. 

Subsoil — The  geological  conditions  are  t.\T)ical  of  coal- 
mining country.  Rock  was  found  about  15  ft.  below 
pool  elevation,  covered  with  sand  and  gravel  varying  in 
depth  from  a  few  inches  to  a  few  feet.  Shot-drill  core 
borings  disclosed  sedimentary  rocks  varying  from 
medium  hard  shales,  limestone,  etc.,  to  very  hard  .sand- 
stone.    Sufficient  holes  were  drilled   for  each   founda- 


in  both  top  and  bottom.    These  bars  are  held  in  place  I 
structural-steel   spacer   frames,   which   also   strengthff 
the  rib  against  shearing  stresses.    There  are  also  shea 
bars  placed  at  intervals  between  the  spacer  frames. 

The  arches  were  designed  for  150  lb.  per  square  foo 
on  the  roadway,  and  100  lb.  per  square  foot  on  the  side 
walks.  The  floor  slab  and  girders  under  the  troUe, 
tracks  were  designed  for  50-ton  cars  with  25  per  can 
impact,  and  under  the  remainder  of  the  roadway  fo 
150  lb.  per  square  foot  or  an  axle-load  of  24,000  lb.,  wit 
25  per  cent  impact. 

For  slab  and  girder  design  the  permissible  stresse 
in  the  concrete  were  650  lb.  per  square  inch  for  coir 
pression  and  16,000  lb.  per  square  inch  tension  in  th 
steel ;  for  the  arches,  750  lb.  per  square  inch  for  con 
pression  in  the  concrete,  which  included  temperatur 
stresses  for  a  total  range  of  50  deg.  F, 
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Strain-gage  Observations — To  obtain  greater  cer- 
tainty regarding  the  stresses  in  the  arch  ribs,  the 
designers  carried  out  an  extensive  program  of  strain- 
gage  measurements  on  the  arch  reinforcing  at  various 
points,  as  well  as  on  the  concrete  at  the  crown  and 
haunches  of  two  of  the  arches.  These  measurements, 
together  with  extensive  temperature  measurements  of 
the  interior  of  the  arch  concrete,  were  undertaken 
primarily  to  determine  the  magnitude  of  temperature 
stresses.  While  their  data  are  not  available  for  publica- 
tion at  this  time,  it  can  be  said  that  the  strain-gage 
readings  show  higher  stresses  in  the  steel  than  those 
calculated  by  the  usual  methods  of  arch  design. 

Supporting  the  floor  system  above  the  arch  ribs  are 
slender  transverse  walls  16  ft.  apart,  connected  at  the 
top  by  girders  with  curved  bottom  line.  Cantilevers  cast 
with  this  girder  section,  overhanging  8  ft.,  support  the 
sidewalks.  Each  cantilever  is  tied  into  both  wall  and 
girder  with  si.x  1-in.  bars,  because  of  notching  for  a 
water  main  and  a  conduit  tunnel.  The  brackets,  shaped 
to  an  ellipse  from  a  wall  capital  to  a  point  from  which 
a  curved  return  of  short  radius  is  made  to  the  post  unit 
of  the  parapet,  give  a  most  solid  and  at  the  same  time 
graceful  effect. 

The  floor  slabs  are  continuous  over  three  spans 
between  expansion  joints,  spaced  generally  48  ft.  apart 
and  located  over  transverse  walls.  The  3-in.  slab  form- 
ing the  bottom  of  the  conduit  tunnel  was  cast  in  short 
sections  off  the  job  and  later  set  in  place.  The  5-in. 
slab  covering  conduit  tunnel  and  water  main  was  cast 
in  place  in  short  sections,  for  facility  of  access.  The 
sidewalk  slab,  7-in.  thick,  was  designed  as  simply  sup- 
ported in  order  to  lessen  the  possibilities  of  cracking 
near  or  over  supports;  a  single  layer  of  triangle-mesh 
wire  fabric  was  placed  near  the  upper  surface  of  the 
sidewalk  slabs  to  prevent  further  any  cracks  from 
appearing. 

Over  the  main  abutments  the  roadway  and  sidewalks 
ire  carried  by  a  house-like  structure  which  rests  on  top 
if  the  solid  concrete  arch  abutments.  This  house  con- 
di^ts  of  four  concrete  walls  with  floors  about  12  ft. 
apart.  Windows,  doors  and  stair  wells  are  provided  to 
nake  these  floors  useful.  Access  to  the  stair  wells  from 
;he  top  of  the  bridge  is  by  way  of  a  circular  balcony 
projecting  from  the  outer  wall.  It  is  intended  to  build 
I  comfort  station  on  the  top  floor  of  the  west  abutment 
lier,  while  the  other  floors  will  later  be  utilized  by  the 
street  and  water  departments  of  the  city. 

Architectural  Features — The  appearance  of  the 
iridge  was  of  primary  importance,  but,  while  the 
rchitectural  treatment  was  designed  to  ornament  the 
tructure,  in  no  manner  did  it  interfere  with  economy 
>r  the  demands  of  good  engineering.  It  was  early 
)lanned  to  abandon  the  conventional  style  of  building 
ongitudinal  face  walls  over  the  river  piers  to  make 
luch  piers  seem  solid  up  to  the  roadway.  Instead,  a 
imple  and  unifonn  treatment  of  fascia  girders  and 
larapets  in  the  16-ft.  spacing  of  transverse  spandrel 
vails  was  adopted.  In  harmony  herewith,  the  end  faces 
if  the  transverse  walls  were  treated  in  the  manner 
■hown  in  Fig.  2.  The  top  of  each  wall  is  crowned  with 
I  simple  capital  upon  which  rests  the  sidewalk  bracket, 
fust  behind  the  ornamental  face  of  the  walls  is  a 
lattered  buttress  which  adds  to  the  appearance  of  the 
vall  and  emphasizes  its  stability.  The  battered  but- 
resses  curve  into  a  band  of  concrete  18  in.  thick  and  of 
arying  height,  resting  upon  the  extrados  of  the  arch. 


FIG.  :;.     ARCHITECTL'KAl.   1  U^K  i:i,oi'.\lENT  OF  PIER 
AND  WALLS 

This  band  or  fin  has  no  structural  significance  and 
serves  merely  as  an  architectural  device  to  tie  in  the 
bases  of  spandrel  walls  and  give  a  feeling  of  greater 
stability. 

Architecturally,  the  abutment  towers  are  appro- 
priately monolithic  in  appearance  and  flank  the  series 
of_  arches,  separating  in  a  most  effective  manner  the 
long  arch  spans  from  the  shorter  horizontal  spans  of 
the  approaches  on  either  side.  Fig.  6  shows  the  archi- 
tectural treatment  of  the  upper  part  of  the  abutment ;  a 
50-ft.  flag  pole  with  bronze  base  crowns  the  kiosk  cover- 
ing the  interior  stairway.  Note  the  delicate  treatment 
of  the  vertical  surface  below  the  circular  balconies. 
By  cutting  up  the  surface  into  small  shallow  square 
panels,  the  difficulty  of  obtaining  a  high  plane  surface 
of  unifonn  texture  and  color  was  obviated,  and  at  the 
same  time  the  monotony  of  plain  surfaces  was  avoided. 

Special  attention  is  called  to  the  design  of  the  com- 
bination lamp  and  trolley  poles  (Fig.  5).  The  arrange- 
ment of  two  lights  one  above  the  other  is  an  interesting 
.solution  of  the  bridge  lighting  problem.  Practically  no 
light  is  wasted  on  the  river  below.  Each  of  the  two 
globes  shown  contains  a  200-watt  nitrogen  lamp  on 
circuits  so  arranged  that  the  illumination  of  the  road- 
way of  the  bridge  may  be  varied  from  a  maximum  bril- 
liance with  all  lights  burning,  to  the  all-night  illumina- 
tion with  only  the  lower  lamps  on  alternate  poles  in 
use. 

Construction  Features — Simultaneous  construction  of 
the  three  large  arch  spans,  use  of  wooden  forms,  and 
cablev/ay  transport  of  material  from  bank  to  bridge 
v,-ere  the  defining  features  of  the  execution  of  the  work. 

Bids  were  received  in  December,  1917,  but  it  was  not 
until  May,  1918,  that  the  commissioners  closed  a  con- 
tract with  the  John  F.  Casey  Co.,  of  Pittsburgh,  to 
erect  the  bridge  at  cost  plus  a  fixed  compensation  of 


474 


ENGINEERING     NEWS-RECORD 


Vol.  87,  No.  12 


$40,000,  about  9  per  cent  of  the  then  estimated  cost  of 
construction.  Work  was  not  begun  until  the  fall  of  that 
year,  except  in  a  preliminary  way,  as  it  was  desired 
to  utilize  the  lumber  and  plant  then  being  used  on  the 
South  Side  bridge  (described  in  Engineering  Neics- 
Record  Aug.  7,  1919,  p.  270).  Before  completion  of 
the  latter  the  city  purchased  a  twin  cableway  of  1,254  ft. 
span  (138j-ft.  steel  towers),  and  this  became  the 
central  item  of  the  construction  plant. 

In  the  winter  of  1918-19,  equipment  having  a  capacity 
of  500  cu.yd.  of  concrete  per  10-hr.  day  was  installed. 
On  account  of  lack  of  space  on  the  west  side,  all  opera- 
tions of  the  contractor  were  concentrated  on  the  east 
side.  Several  schemes  for  plant  layout  and  units  wei-e 
considered  and  the  economics  of  various  arrangements 
of  machinery  and  of  renting  as  against  purchase  by 
the  city  were  studied.    It  was  decided  to.  rent  the  mixer 


m;.  :;.      PROFIT.K  OF  BRinGE  CONTROLLED  BY  CH.'VNNEl, 

located  a  2-yd.  mixer,  about  20  ft.  below  the  railroad 
tracks  and  set  out  far  enough  from  the  edge  of  the 
embankment  to  permit  of  a  special  siding  sen'ing  the 
plant.  Above  the  mixer  was  built  a  sand-and-gi-avel 
bin,  with  capacity  of  200  tons  of  sand  and  200  tons  of 
gravel.  Just  to  the  south,  storage  bins  of  3,000  toiiH 
capacity  were  built  on  the  slope  of  the  railroad  embank- 
ment, with  rough  pile  and  board  sides  and  floors.  Dunm> 
holes  under  the  track  allowed  all  sand  and  gravel,  which 
was  delivered  in  bottom-dump  coal  cars,  to  flow  into  the 
bins.  The  mixer  hoppers  were  served  and  kept  full  as 
needed  from  the  storage  piles  by  a  2-yd.  clamshell  bucket 
operated  by  derrick,  which  also  assisted  in  unloading 
and  piling  sand  and  gravel.  To  the  north,  but  directly 
built  onto  the  mixer  feeding  platform,  parallel  to  the 
siding,  was  constructed  the  cement  shed,  with  a  capacity 
for  4,000  barrels  of  cement.    This  arrangement  allowed 


End  Face  of  Transverse  Wall 


FIO.    1.     WALL  AND  DF.rK  CO.X.'^TKIICTION  IN   MATN  SPAN.** 


and  electric  hoist  and  derrick  which  made  up  the 
machinery  of  the  mixing  plant.  Saw  mill  and  black- 
smith shop  equipment  were  bought  by  the  city,  as  were 
also  line  hoppers,  chutes,  material  derrick  and  all  major 
and  minor  tools.  Other  rental  units  were  derrick  boat, 
centrifugal  pumps,  pile  driver  and  steam  hammer,  con- 
crete buckets,  .skips  and  excavation  dump  buckets. 

Arrangement  of  Plavt — At  right  angles  to  the  west 
abutment  pier  and  about  150  ft.  from  the  cableways, 
which  were  erected  so  that  the  cable  distributed  on  the 
.enter'ines  of  the  main  arch   ribs   (28  ft.  apart),  was 


using  cement  from  car  to  mixer  in  some  instances,  bl 
on  long  runs  there  was  not  sufficient  siding  capacit 
and  so  storage  was  necessary.  Storage  was  a  necesflii 
also  because  of  uncertain  deliveries  due  to  war  coi 
ditions. 

From  the  mixer  mouth  to  the  cableways  was  CO 
structed  a  track  on  a  level  low  enough  to  allow  31-y 
buckets  on  a  four-wheel  flat  car  to  be  pulled  in  und 
the  discharge  hopper  of  the  mixer.  A  25-hp.  electi 
hoist  operated  this  car  with  an  endless  line  back  ai 
forth  from  the  mixer  to  cableway.     This  plant  mix- 
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ind  distributed  into  place  over  600  cu.yd.  of  concrete  in 
me  continuous  run. 

The  cableways,  which  were  of  7-ton  capacity,  trans- 
lorted  concrete  chiefly,  but  also  handled  over  1,000  M 
t.  of  lumber.  They  were  operated  with  the  aid  of 
ignal  men  and  electric  bells,  as  most  of  the  time  the 
perating  enginemen,  located  on  the  east  end,  were 
'  nable  to  see  where  their  loads  were  to  be  landed 
r  picked. 

After  centering  construction  was  started,  an  air  com- 
ressor  was  installed  on  a  i-ental  basis,  to  supply  air  for 
tree  woodboring  machines,  which  earned  their  cost 
ver  and  over  again  in  the  drilling  of  holes  for  the 
lousands  of  bolts  used  in  the  centering.  Further  use 
'  this  unit  was  made  in  the  rock  excavation  operations, 
•illing  concrete,  etc. 

River  pier  construction  was  carried  out  in  1919. 
offerdams  of  steel  sheetpiling  driven  to  get  a  bite  into 
le  rock,  bermed  up  outside  with  clay  and  boulders,  and 
loroughly  braced,  were  used  at  both  piers.  Abutments 
id  approaches  also  were  completed  in  that  season. 
ne  arch  ribs  and  most  of  the  floor  were  constructed  in 
•20,  running  on  into  the  spring  of  1921,  after  which 
lishing,  waterproofing  and  roadway  work  were  done. 
Centering- — The  three  spans  were  centered  simulta- 
lously,  and  no  center  was  struck  until  completion  of 
e  ribs  of  all  spans.  The  centering  of  the  spans 
ffered,  however,  because  of  local  conditions.  That  of 
e  easterly  span  consisted  of  posts,  braces,  caps,  joists 
id  flooring,  founded  on  river  bottom  on  pile  bents  of 
<  and  nine  piles,  capped  and  braced.  In  the  westerly 
an  railroad  tracks  and  freight  sheds  had  to  be  spanned 
■  structural  steel  posts  and  beams,  on  top  of  which 
Tiber  centers  carried  the  rib  loads. 
The  middle-span  centering  was  designed  to  take  care 
a  60-ft.  channel.  There  being  no  cover  to  the  rock 
ttom  under  this  span,  and  flood  and  drift  risk  being 
esent,  the  posts  of  the  centering  were  set  on  individ- 
1  concrete  piers,  2x4  ft.,  placed  in  the  river  by  a 
fferdam.  Eight  cofferdams  were  constructed,  each 
Iding  six  pedestal  piers.  For  each  rib  the  timber 
amework  from  the  springing  line  up  was  arranged  in 
ibrella  shape  and  its  loads  were  carried  through  hard- 
lod  caps  and  wedges  down  three  12  x  12-in.  timbers  to 
ch  concrete  pier. 

In  all  the  centering,  long  timbers  were  used,  which 
rmitted  longer  spacing  and  less  waste.  All  caps  were 
X  14  in.  x  60-ft.  fir.  These  pieces  were  later  utilized 
material  advantage  in  the  erection  of  the  superstruc- 
re. 

Concreting — One  pair  of  ribs  contains  1,800  cu.yd. 
•  le  ribs  of  each  span  were  poured  in  four  operations, 
i^h  requiring  10  to  12  hr.     Each  rib  was  divided  into 


seven  sections.  The  crown  sections  of  the  two  ribs  of 
a  span  were  poured  first,  the  four  skewback  sections  the 
following,  and  on  the  next  two  days  the  sections 
adjoining  the  crown  and  the  closing  sections  respec- 
tively, completing  the  span.  Work  started  in  the 
easterly  span  and  progressed  in  order  to  the  west  span. 

Considerable  effoi't  was  necessary  to  have  sufficient 
material  on  hand  for  the  completion  of  one  pair  of  ribs, 
which  meant  four  days  running.  The  Baltimore  &  Ohio 
R.  R.  in  several  instances  assigned  twenty  cars  at  a 
time  to  sand  and  gravel  supply;  Ohio  River  material 
was  used,  coming  from  Wheeling.  •  The  Monongehela 
Ry.  brought  as  many  as  ten  carloads  of  cement  in  one 
shipment  from  the  mill  at  Wampum,  Penn. 

The  forms  for  the  transverse  walls  were  assembled  of 
shop-built  sections,  heavily  built  for  repeated  use. 
Rapid  progress  was  made  on  the  walls,  and  as  soon  as 
they  were  well  advanced  work  was  begun  on  girders 


i'lu.  0.    uouuLE-i!KA("KE'r  f().\'(  in; Ti';  lamp  i'o.st.s 

and    brackets,    following    through    with    floor-slab    and 
sidewalk  construction. 

Floor  forms  were  built  in  sheets  and  lightly  tacked 
on  stringers  supported  on  bents,  resting  on  the  long 
timbers  removed  from  the  centering  and  bolted  to  the 
sides  of  the  walls.  Bracket  forms  were  also  supported 
by  these  timbers,  as  were  also  parapet  beams  and  side- 
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FIG.  6.  CHECKERED  t^l'KFACE  OF  ABUTMENT  FACE 

walk  forms.    All  concreting  of  the  floor  slabs  was  con- 
tinuous between  expansion  joints. 

The  structure  contains  24,880  cu.yd.  of  concrete,  770 
tons  of  reinforcing  steel,  and  220  M  brick.  Arches,  floor, 
copings,  parapet  and  superstructure  details  were  made 
of  1:2:4  concrete;  the  transverse  spandrel  walks, 
approach  bents,  approach  abutments  and  track,  1:2^:5; 
piers,  abutments  and  approach  foundations,  1:3:6.  Its 
cost,  exclusive  of  street  grading  at  the  entrances,  was 
very  close  to  $860,000. 


CENTKKlNti   Ol'   .MIDDLE   .SPA.\    WITH   GU-FT. 
NAVIGATION  OPENING 


The  design  was  made  by  the  Concrete-Steel  Engineer- 
ing Co.,  William  Mueser,  chief  engineer,  and  Charles 
F.  Bornefeld,  resident  engineer.  Associated  with  the 
engineers  was  Major  Henry  Hornbostel  of  New  York 
as  consulting  architect.  Samuel  L.  Fuller  was  superin- 
tendent on  the  work  for  the  contractor.  Shrewsbury 
B.  Miller  is  city  engineer  of  Fairmont. 


Railway  Ashpit  Cleaned  by  Steam  Jets 
From  the  Locomotives 

*N  ASHPIT  with  ash-ejector  system  operated  by 
/\. steam  from  the  locomotives  is  a  novel  feature  iia 
the  engine  terminal  of  the  Akron,  Canton  &  Youngs- 
town  Ry.  at  Britain,  a  subui'b  of  Akron,  Ohio.  The 
ashpit  is  located  in  a  track  leading  to  the  turntable 
and  consists  of  a  side  discharge  concrete  hopper.  In  a 
trench  along  the  bottom  is  an  8-in.  pipe  with  a  top 
opening  or  intake  into  which  the  ashes  slide  or  are 
raked.  One  end  of  the  pipe  has  an  air  inlet  and  the 
other  end  is  connected  to  a  tall  riser  pipe  having  a 
horizontal  arm  carried  by  a  steel  tower  spanning  a 
.track  for  the  ash  cars.     From  the  end  of  this  arm  a 


A.SH   REMOVAL,  BY  STEAM  JET 
A — Side  discharge  aslipit.     B — Ash  pipe.     C — Cliutc  to  asli  ca 
D — .Steam  blower  pipe  to  be  attached  to  dome  of  engine. 

drop  spout  hangs  over  the  track  in  a  vertical  positioi 
When  an  engine  is  spotted  over  the  pit  or  hopper,  an 
while  its  fire  is  being  drawm,  a  steam  pipe  is  attache 
to  the  engine  dome  by  a  quick-acting  screw  conne 
tion.  As  soon  as  the  grates  are  cleaned,  steam 
turned  on  and  the  ashes  are  blown  through  the  pi] 
and  discharged  into  the  car.  It  was  intended  original 
to  have  each  engine  blow  its  own  ashes,  but  it  is  foui 
that  the  pit  is  large  enough  to  serve  three  engine 
before  it  is  cleaned.  As  the  hot  ashes  cannot  be  wett( 
in  the  pit,  water  is  sprayed  into  the  upper  end  of  tl 
conveyor  pipe  in  order  to  quench  them.  With  tl 
engine  in  position  it  takes  an  average  of  ten  minutes 
pull  the  fire,  five  minutes  to  blow  the  ashes  from  the  F 
and  two  or  three  minutes  to  connect  and  disconne 
the  steam  pipe.  When  the  operation  is  finished,  tl 
engine  still  has  steam  enough  to  move  into  the  roun 
house. 

This  ash  handling  plant  was  built  by  the  Convey 
Co.,  Chicago,  under  the  direction  of  S.  S.  Senter,  chi 
engineer  of  the  Akron,  Canton  &  Youiigstown  Ry. 
plant  of  the  same  type  on  the  Denver  &  Rio  Gran 
R.R.,  but  with  two  ashiiits  served  by  steam  from 
stationary  boiler,  was  described  in  Engineering  Nev 
Record  of  June  10,  1920,  p.  1161. 
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Dirt  Roads  Treated  with  Steam  Ashes 
and  Cold  Road  Oil 

By  Fred.  H.  Shepheard  and  E.  E.  Butterfield 

Office  of  the  President  of  the  Borough  of  Queens.   New  York  City 

STEAM  ashes  and  cold  asphaltic  oil  as  a  form  of 
treatment  for  dirt  roads  in  the  Borough  of  Queens, 
New  York  City,  were  employed  for  the  first  time  during 
the  summer  of  1920.  The  following  specifications,  rep- 
resenting a  change  from  those  previously  used,  were 
employed : 

1.  Specific  gravity  at  25V25°C.  (77V77°F.),  0.930  to  O.OT.G. 

2.  Specific  viscosity  at  50°C.  not  more  than  30. 

3.  Loss  at  163  =  C.   (325°F.),  5  hours,  not  more  than  30';'<. 

Float  test  of  residue  at  50°C.,  not  less  than  50  sec. 

4.  Total  bitumen    (soluble  in   CS,),  not  less   than  99..5'/r. 

5.  Per  cent  of  total  bitumen  insoluble  in  86°  B.  naphtha, 

not  less  than  6.09'(. 
Tests  shall  be  made  in  accordance  with   the  methods  of 
Bulletin  691,  U.  S.  Department  of  Agriculture. 

It  was  observed  that  the  oil  purchased  under  the 
foregoing  specifications  tended  to  form  a  bituminous 
mat  with  the  surface  dirt  of  the  road  after  the  volatile 
portion  of  the  oil  had  evaporated.  In  the  fall  of  1919 
many  of  the  dirt  roads  to  which  this  oil  had  been 
applied  were  covered  wholly  or  partially  with  a  bitu- 
minous-dirt carpet  varying  from  a  fraction  of  an  inch 
up  to  several  inches  in  thickness.  This  was  extremely 
important  from  a  practical  point  of  view.  There  are 
about  700  miles  of  dirt  roads  in  the  Borough  of  Queens 
and  it  is  impossible  to  treat  all  of  them  with  a  dust- 
laying  oil  each  year.  If  it  were  possible  to  form  a  more 
or  less  permanent  bituminous  mat  upon  the  surface 
the  dust  nuisance  would  be  removed  and  the  mileage  of 
roads  requiring  treatment  with  a  dust  palliative  would 
be  progressively  reduced. 

Heavy  Oil  Forms  Mat 

The  use  of  light  distillate,  such  as  is  usually  recom- 
mended for  dust  palliation,  offers  little  prospect  of 
permanent  reduction  of  the  dust  nuisance.  Further- 
more, the  prices  of  such  distillates  put  them  out  of 
reach  of  a  community  where,  under  the  most  favorable 
conditions  and  with  low-priced  materials,  it  is  only 
possible  to  treat  a  fraction  of  the  total  mileage  of  dirt 
roads  each  year.  It  was,  therefore,  necessary  to  turn 
to  the  heavier  oils  which  were  not  usually  recommended 
as  dust  layers  on  account  of  their  slow  volatility  and 
their  tendency  to  leave  sticky  residues  on  the  road. 
If  the  residue,  however,  has  binding  properties  and  will 
form  a  mat  with  the  surface  dust  and  dirt  that  property 
which  was  formerly  regarded  as  a  detriment  may  ba 
turned  into  an  advantage.  The  oil  which  was  delivered 
in  1919  appeared  to  possess  this  valuable  property  and 
we  were  encouraged  to  go  a  step  further. 

The  surface  of  a  dirt  road  is  usually  irregular  and 
rutted  and  in  such  cases  the  uniform  application  of  oil 
will  not  insure  the  formation  of  a  protective  mat  even 
if  the  oil  has  the  necessary  binding  properties.  Fur- 
thermore, the  surface  dirt  and  dust,  besides  its  variable 
nature  in  different  localities,  is  not  a  desirable  or  suit- 
able material  for  the  mineral  constituent  of  a  bitumi- 
nous mat. 

I     If  the  surface  of  the  road  could  be  evened  up,  cov- 

iTPd  with   inert   mineral   matter  and   followed   by   the 

ulication   of  oil,   the   resulting   mat   should   be   more 

■ible  and  insure  a  betti-r  exclusion  of  the  dirt  and  dust 


from  the  road  surface.  Sand,  gravel,  grits,  chips,  could 
not  properly  be  used  without  changing  designation  ot 
the  type  of  road  and  are  furthermore  excluded  on  the 
score  of  present  prices. 

Steam  ashes  were  selected  as  the  cheapest  available 
material,  possessing  also  the  advantage  of  porosity. 
This  porosity  should  enable  the  ashes  to  absorb  a  con- 
siderable quantity  of  oil,  rendering  the  road  dustless  and 
at  the  same  time  not  unduly  wet  and  sticky.  Ashe;;^ 
were  purchased  under  specifications  calling  for  clean 
ashes  showing  loss  on  ignition  less  than  35  per  cent. 

Contrary  to  expectations  it  appeared  that  black 
ashes  with  a  high  percentage  of  combustible  matter 
are  best  suited  for  building  up  a  durable  surface  with 
cold  road  oil.  Ashes  containing  as  much  as  44  per 
cent  of  combustible  matter  have  given  excellent  results. 
Thoroughly  burned  gray  ash,  with  low  combustible  mat- 
ter, breaks  up  into  powder  and  dust  and  does  not  form 
a  stable  mat. 

The  method  of  treatment  was  as  follows :  The  dirt 
road  was  honed  and  shaped  with  a  road  machine  and 
all  foreign  materials  removed.  Upon  the  road  was 
spread  from  4  to  6  in.  of  ashes.  The  spreading  of  the 
ashes  was  done  preferably  by  hand  although  it  could 
have  been  done  by  road  machines.  After  the  spreading, 
the  road  was  opened  for  a  few  days  to  allow  traffic 
to  work  the  ashes  in.  During  this  period  the  ruts  were 
raked  full  and  the  road  kept  to  its  proper  shape.  The 
oil  was  then  applied  at  the  rate  of  1  to  h  gal.  per  square 
yard.  To  finish  the  road  like  a  sheet-asphalt  pavement 
all  that  is  necessary  is  to  roll  the  surface  with  a  road 
roller  of  at  least  5  tons.  Only  one  application  of  oil  has 
been  used  this  season  with  the  ash  treatment.  The 
cost  of  labor  and  materials  averages  not  more  than  27c. 
per  square  yard. 


Great  Britain  Shows  4.7%  Population  Gain 

THE  population  of  Great  Britain  (England,  Wales 
and  Scotland)  on  June  19  was  42,767,530  according 
to  a  preliminary  announcement  of  the  census  count 
cabled  to  the  New  York  Times.  This  is  an  increase 
of  1,936,134,  or  4.7  per  cent  in  the  past  decade,  the 
smallest  rate  of  increase  in  the  past  hundred  years. 
It  is  stated  that  the  increase  would  have  been  still 
less  had  not  emigration  been  checked  by  the  war.  The 
excess  of  females  over  males  in  Great  Britain  in- 
creased greatly  during  the  past  decade,  the  excess  for 
1911  having  been  nearly  1,200,000  against  more  than 
1,900,000  in  1921.  The  ratio  of  females  to  males  in 
1921  was  1,095  to  1,000,  the  highest  ever  recorded. 

The  administrative  county  of  London,  including  the 
(  ities  of  London  and  Westminster,  and  some  twenty- 
five  boroughs,  had  a  population  of  4,483,241  this  year, 
a  decrease  of  0.9  per  cent  from  1911,  but  the  metro- 
politan police  area  showed  a  gain  of  3.1  per  cent,  the 
total  population  figure  for  1921  being  7.476,168. 

British  islands  adjacent  to  Great  Britain,  but  not 
including  Ireland,  for  which  no  census  was  taken  this 
year,  showed  a  population  of  299,704  this  year. 

Populations  for  other  parts  of  the  British  Empire 
(jutside  of  those  named  and  Canada  are  reported  as 
follows:  Indian  Empire,  319,075,132,  an  increase  of 
1.2  per  cent;  Union  of  South  Africa  (Europeans  only), 
1,021,635,  or  19.2' per  cent  increase;  Australia  (exclud- 
ing full-blooded  aborigines),  5,426,008,  an  increase  of 
21.8  per  cent;  New  Zealand  (excluding  the  Maoris), 
1,218.27(1.  an  increase  of  20.8  per  cent. 
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Liberty  Tunnels  Driven  by  Full-Section  Excavation 

Double-Tube  Highway  Tunnel  at  Pittsburgh  Advanced  250  Feet  per  Month  by  Alternate  Drilling  and 
Mucking  Shifts — Steam-Shovel  Mucking — Lining  Placed  Inside  Lagged  Steel  Arch-Set  Timbering 


DRIVING  a  two-roadway  street  through  the  South 
Hills  at  Pittsburgh  to  bring  outlying  residential 
districts  into  close  connection  with  the  downtown  sec- 
tion of  the  city,  the  contractors,  Booth  &  Flinn,  are 
making  systematic  and  rapid  progress  by  full-section 
face  work  and  steam-shovel  mucking.  The  tunnel  com- 
prises two  separate  tubes  each  about  26  ^  ft.  wide, 
spaced  59  ft.  apart  center  to  center,  and  is  to  be  5715 
ft.  long  between  portals  (See  Engineering  Neivs-Record. 
July  8,  1920.  p.  52).     The  nature  of  the  rock  through 


KIC      1        SHOVEL    .MrCl-CING    FILI, -.SECTION    FACi: 

which  the  tunnel  penetrates  controlled  the  construction 
methods  both  in  general  plan  and  in  detail.  The  material, 
a  horizontally  bedded  and  -slightly  fissured  shale  carry- 
ing practically  no  water,  weathers  rapidly,  but  for  a 
month  or  more  after  opening  up  is  not  subject  to  slides 
or  falls  and  puts  little  weight  on  the  lagging.  Because 
of  these  conditions  a  simple  arched  roof  timbering  is 
used,  and  the  e.xcavation  is  made  to  full  section  right 
at  the  working  face,  permitting  the  lining  to  be  kept 
close  up  to  the  heading,  usually  within  100  to  150 
ft.  The  face  is  actually  drilled  and  shot  in  two  sections, 
the  upper  or  arch  heading  and  a  very  short  bench, 
just  long  enough  to  give  room  for  drilling;  all  the 
face  muck  is  taken  out  by  steam  shovel. 

A  rate  of  progress  of  10  ft.  per  day,  or  2.50  to  260  ft. 
per  month  for  each  tube,  has  been  reached  and  main- 
tained under  this  system.  The  work  has  up  to  recently 
proceeded  down  hill  from  the  higher  (south)  end  only, 
with  no  ti'ouble  whatever  from  water;  recently  the 
north  approach  has  been  cleared  also  and  headings 
started  there,  though  this  work  is  under  the  disadvant- 
age of  a  three-mile  haul  of  the  muck  by  motor  trucks 
over  bad  grades  to  the  disposal  point,  as  there  is  no 
opportunity  for  di.sposal  along  the  Monongahela  River 
bank. 

Order  of  Operations — Two  shifts,  day  and  night,  are 


used  regularly,  making  only  one  round,  however.  The 
night  heading-shift  drills,  blasts  and  clears  the  corners 
of  the  heading  for  setting  the  wall  plates;  simultane- 
ously a  separate  gang  is  engaged  in  concreting  the 
lining.  The  day  shift  sets  the  wall  plates  and  the 
timbering  with  its  lagging,  puts  in  the  rock  packing 
back  of  the  lagging,  and  muck  out  the  heading  (by  hand) 
while  the  shovel  working  on  the  floor  clears  out  both 
heading  and  bench  muck.  The  day  lining  shift  moves 
and  sets  the  concrete  forms.  This  arrangement  divides 
the  haulage  service,  the  tracks  being  used  for  concrete 
at  night  and  for  muck  hauling  in  the  daytime. 

Payment  for  e.xcavation  and  timbering  is  made  by 
a  bonus  system.  The  lining  and  timbering  gangs  are 
paid  11  hr.  for  a  9-ft.  advance  and  12  hr.  for  a  10-ft. 
advance,  regardless  of  the  time  required.  The  adoption 
of  this  system,  after  the  beginning  of  the  work,  pro- 
duced a  marked  advance  in  the  speed  and  regularity  of 
the  work. 

Face  Work — A  top  heading  is  carried  the  full  width 
of  the  tunnel,  or  about  32.\15  ft.  Smaller  drifts  were 
used  only  at  the  entrance.  The  bench  face  is  kept  about 
10  ft.  back  of  the  heading  face.  The  heading  muck  is 
largely  thrown  over  the  bench  in  blasting,  so  that  hand 
mucking  is  minimized. 

Small  one-man  drills  are  used,  six  machines  to  the 
heading  and  four  to  the  bench,  drilling  respectively  20 
to  30  holes  and  16  holes.  In  the  heading,  the  cut 
holes,   four  on   a   side,   8   ft.    apart,   are   drilled   12   ft. 


FK;.    2.      SHORT    BENCH    BACK    OF    HEADING    F.\CE 

deep  and  the  side  holes  11  ft.  deep,  pulling  10  ft.  The 
bench  is  generally  drilled  in  two  rows  of  6  vertical 
holes  5  ft.  apart,  drilled  12  ft.  deep,  and  four  lifters. 
Drilling  takes  about  five  hours,  usually.  The  drills  being 
dry,  the  heading  is  quite  dusty  when  the  machines  are 
going,  but  no  ventilation  has  been  found  necessao' 
except  that  given  by  the  exhaust  from  the  drills  and 
the  shovel.  For  blasting,  a  40  per  cent  powder  is  used, 
2J  to  31  lb.  per  hole  in  the  heading  and  6  lb.  per 
hole  in  the  bench;  the  total  consumption  averages  1  lb. 
per  cu.yd.  The  mucking  shovel  is  a  1'  yd.  machine 
operated  by  air.  It  loads  into  4  yd.  dump  cars  running 
on  36-in.  track,  and  hauled  in  five-car  trains  by  electric 
mine    locomotive.      Outside    the    tunnel    the    muck    has 
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to  be  hauled  about  a  mile  to  the  dump  in  a  public  park, 
the  track  being  on  a  6  or  7  per  cent  upgrade.  For  this 
service  steam  locomotives  are  used.  The  total  muck 
haulage  amounts  to  about  200  cars  per  day. 

Timbering — The  arch  timbering  shown  in  the  views 
Fig.  1  to  3  has  proved  very  satisfactory  from  the  stand- 
point of  quick  erection  and  resistance  to  injury  by  the 
blasting.  It  is  also  convenient  in  case  local  pressure 
on  the  roof  produces  distortion  or  in  case  yielding  of 
the  timbering  makes  it  necessary  to  set  emergency 
posts.  Small  sections  of  I-beam  are  then  quickly  bolted 
to  the  rings  and  the  extra  posts  placed  against  these. 

The  regular  ring  consists  of  seven  segments  of  8-in. 
32'-lb.  H-beam,  the  segments  being  6  to  6i  ft.  lony- 
terminating  in  a  square  skewback  face  fitted  with  ,; 
15-in.  foot  plate.  They  are  set  generally  at  4  ft.  ai  ' 
5  ft.  alternate  spacing,  for  a  9-ft.  advance,  or  i  v. 
straight  5  ft.  spacing  for  10-ft.  daily  advance.  Tht.\ 
are  spaced  by  two  i'-in.  tie  rods  and  two  3,x6  blocking 
pieces  per  segment,  the  blocking  pieces  being  wired  to 
the  tie  rods  as  a  precaution  against  displacement  by 
blasting.  Yellow  pine  lagging  3  in.  thick  is  laid  over 
the  rings  in  lengths  corresponding  to  one  ring  space. 
Back  of  the  lagging  solid  blocking  is  placed  behind  the 
joints  between  ring  sections,  and  the  remainder  of  the 
over  breakage  space  is  packed  with  rock.  The  amount 
of  this  packing  is  about  1.75  cu.yd.  per  lin.ft.,  or  11 
per  cent  overbreakage.  This  packing  is  grouted,  for 
strength  and  as  a  means  of  waterproofing  the  tunnel, 


FIG.  3.     SIDE  WALLS  AND  ARCH  CO.N'CRETING 

Blower  filling  collapsible  steel  form — Roof  lagging  placed  on 
bottom   flanges   of   beams   to   rfceive   waterproofing. 

when  the  lining  is  four  to  six  months  old.  For  this 
purpose  I'-in.  grout  pipes  are  set  every  15  ft.,  one 
in  the  crown  and  one  in  each  haunch ;  when  forms  are 
set,  the  grout  pipes  are  extended  through  them  by 
pieces  of  2-in.  pipe  slipped  over  them. 

A  12  X  12  in.  wall  plate  is  set  as  a  foundation  for 
the  rings,  in  lengths  equal  to  the  daily  advance  (9  or  10 
ft.).  The  timber  is  notched  to  receive  the  foot  plates 
of  the  rings.  Where  the  rock  is  of  such  character  as 
to  require  posting  of  the  wall  plates,  the  posts  are  set 
after  the  bench  is  excavated.  The  posts,  12x12  timbers, 
average  about  4  ft.  long,  rarely  extending  down  to  the 
invert,  and  are  placed  at  and  between  rings. 

In  placing  the  timbering,  the  material  is  handled  into 
the  headings  by  a  winch  attached  to  the  side  of  the 


shovel,  with  ropes  working  on  a  snatch  block  attached 
to  the  leading  ring  of  timbering.  Ordinarily  it  takes 
from  7  to  10:30  o'clock  to  set,  lag  and  pack  the  first 
ring.  Some  little  trimming  is  usually  necessary  before 
the  second  ring  can  be  placed,  but  by  2:30  this  ring 
also  is  completed  and  packed,  after  which  the  heading 
men  muck  out,  ready  for  the  night  shift  to  start  drilling. 
Originally  the  bench  excavation  was  carried  down 
only  low  enough  to  receive  the  roadway  surface,  and 
trenches  were  cut  later  for  the  sidewall  footings.  The 
cost  of  this  trenching  led  the  contractor's  superinten- 


FIG.  4.     COMPLETED  LINING  BEFORE  GROUTING 

dent  to  try  excavating  the  whole  width  down  to  footini', 
level,  the  extra  depth  of  about  2  ft.  to  be  backfilled  with 
tunnel  muck  when  ready  for  subgrading.  This  plan 
of  working  proved  much  cheaper  than  the  former  and 
involved  less  delay  in  preparing  for  concreting,  and 
has  therefore  been  regularly  followed  since. 

Concreting — The  lining  operations  are  carried  on  in 
three  stages,  the  footings,  sidewalls  and  arch  being 
concreted  separately.  For  the  footings,  wooden  forms 
are  built  in  place,  while  collapsible  steel  forms  are  used 
for  both  sidewalls  and  arch.  The  arch  concrete  is  blown 
into  the  forms  by  a  pneumatic  mixer  in  the  tunnel, 
fed  with  premixed  concrete  brought  in  from  a 
stationary  mixing  plant  outside.  Large  yardages  have 
been  made  and  little  delay  or  difficulty  has  developed 
in  the  concreting  except  during  a  short  period  when 
organic  matter  and  loam  in  the  sand  interfered  with 
proper  setting.  Since  that  time  every  car  of  aggregate 
is  tested  for  organic  matter  and  loam,  and  at  intervals 
the  grading  is  tested. 

Footings  are  concreted  to  within  100  ft.  of  the 
heading  (this  distance  being  required  for  moving 
the  shovel),  sidewalls  to  a  point  35  ft.  farther  back 
and  the  arch  50  to  75  ft.  back  of  the  sidewalls. 

The  sidewall  form  is  the  center  of  operations.  It 
is  a  gantry-like  structure  comprising  the  forms  for  the 
two  opposite  walls  and  a  wooden  platform  just  above 
the  foot  of  the  arch,  and  trails  back  of  it  an  inclined 
track  about  80  ft.  long,  up  which  the  concrete  trains 
reach  the  platform.  Under  the  platform  is  hung  the 
pneumatic  blower,  which  is  charged  directly  from  the 
cars  overhead,  and  from  which  a  6-in.  pipe  leads  back 
to  the  arch  form.  A  tee  on  the  end  of  the  pipe  inside 
this  form  distributes  the  concrete  to  the  two  sides.  A 
pressure  of  80  lb.  is  u:'?d  for  this  blowing. 
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For  the  mooting  work,  concrete  is  chuted  from  the 
platform  deck,  where  it  is  shoveled  into  the  chutes.  The 
sidewall  forms  are  filled  by  shoveling  direct.  As  the 
concrete  is  mixed  as  dry  as  workable  (slump,  4  to  4J 
in.),  it  is  spaded  in  the  forms. 

In  preparing  the  arch  form  for  concreting,  the  wood- 
en spacer  pieces  are  removed  from  between  the  steel 
rings,  but  the  tie-rods  are  left  in  place  and  the  arch 
reinforcement  is  wired  to  them.  Holes  are  bored 
through  the  lagging  so  that  in  the  subsequent  grouting 
.spaces  between  lagging  and  the  concrete  will  be  filled. 

The  sidewall  form  is  35  ft.  long;  the  arch  form, 
originally  25  ft.  long,  was  subsequently  extended  by 
5  ft.  At  the  beginning  of  concreting,  last  December, 
when  a  length  of  about  1000  ft.  of  each  tunnel  was  to 
be  concreted  as  rapidly  as  possible  before  continuing 
the  excavation,  wooden  forms  were  used  to  supple- 
ment the  steel  forms,  but  in  the  subsequent  regular 
sequence  of  operations  these  wooden  forms  are  not  used. 

Forms  are  stripped  after  18  hr.,  and  concreting  is 
done  every  second  or  third  day,  to  keep  pace  with 
the  heading  advance.  Arch  concrete  is  placed  at  the 
rate  of  six  4-car  trains  per  hour,  amounting  to  16  cu.yd., 
which  gives  a  rate  of  IGO  cu.yd.  per  10  hr.  shift.  This 
represents  a  trifle  more  than  the  volume  of  concrete 
(153  cu.yd.)  in  a  20-ft.  length  of  tunnel  (one  tube). 
In  an  emergency  period,  however,  over  1700  cu.  yd. 
of  arch  concrete  were  blown  in  a  week  in  a  single  tube. 

From  the  actual  inspection  records,  the  full-section 
excavation  per  lineal  foot  of  tunnel  has  averaged  about 
31  i  cu.  yd.,  against  23.7  theoretical,  an  excess  of  34 
per  cent.  The  concrete  placed  has  been  7.63  cu.yd., 
against  theoretical  5.56,  an  excess  of  37  per  cent,  most 
of  the  latter  being  in  the  arch. 

According  to  J.  C.  Scott,  resident  engineer  for  A.  D. 
Neeld,  chief  engineer  in  charge  for  Allegheny  County, 
the  productive  labor  cost  in  the  work  divides  about 
20  per  cent  to  plant  maintenance  and  operations,  53  per 
cent  to  excavation  and  disposal  (29  per  cent  heading 
excavation,  7  per  cent  bench  excavation,  17  per  cent 
muck  loading,  transporting  and  dumping),  and  27  per 
cent  to  concrete  lining  work. 

For  the  contractors,  the  work  is  under  the  super- 
vision of  M.  L.  Quinn,  general  superintendent,  R.  F. 
Lee,  field  superintendent,  and  J.  B.  Sweeney,  engineer. 


Italian  Harbor  Work  Under  Way 

The  Italian  Ministry  of  Public  Works  has  approved  the 
plans  for  improvement  of  the  port  of  Leghorn,  prepared  by 
the  Leghorn  Harbor  Works  Board  in  accordance  with  the 
governmental  project  of  December,  1916.  The  expenditure 
of  70,000,000  lire  ($13,.510,000  at  normal  exchange)  in 
construction  and  equipment  is  contemplated,  of  which 
.37,000,000  lire  is  for  a  new  harbor  basin,  o.OOO.OOO  lire  for 
railway  terminals,  and  25,000,000  lire  for  mechanical  equip- 
ment, warehouses,  etc.  The  harbor  facilities  of  Leghorn 
will  be  more  than  doubled  by  the  carrying  out  of  this 
plan,  which  is  expected  to  take  10  years  for  completion. 
An  interesting  featura  is  the  opening  of  an  outlet  on  the 
sea  for  the  important  town  of  Pisa,  10  miles  from  Leghorn. 
Work  has  already  begun  on  the  interior  waterway. 

The  Italian  Treasury  was  authorized  by  Royal  Decree  of 
.January  29,  1921,  to  set  aside  8,000,000  lire  for  use  of  the 
Leghorn  Harbor  Works  Board.  The  board  is  stated  to  have 
been  able  to  arrange  for  raising  the  additional  funds  re- 
quired. American  firms  interested  in  the  possibility  of  fui- 
nishinp  machinery  and  supplies  to  the  contractors  should 
write  to  the  following  address:  "II  Presidente,  Ente 
Portuale  di  I.ivorno,  Livorno,  Italy." — Consul  Lucien  Mem- 
minger,  Leghorn,  in  Commerce  Reports. 


High  Rainfall  and  Run-Off 
From  Small  Areas 

By  Ivan  E.  Houk 

Assistant  Engineer,  Miami  Conservancy  District,  Da>ton,  Ohio 

A  RAINFALL  of  unusual  intensity  fell  on  the  drain- 
age area  of  Honey  Creek,  above  New  Carlisle, 
Ohio,  during  the  afternoon,  2  to  5  p.m.  of  July  29,  1918, 
causing  flood  levels  in  the  upper  sections  of  Honey 
Creek  somewhat  higher  than  during  the  great  flood  of 
March,  1913.  Subsequent  field  and  office  investigations 
led  to  the  following  conclusions:  (1)  The  maximum 
rainfall  intensity  exceeded  6  in.  in  three  hours.  (2) 
The  depth  of  rainfall  exceeded  2  in.  in  three  hours  over 
an  area  of  15  sq.  miles.  (3)  The  maximum  rate  of 
run-off  amounted  to  2,200  sec.-ft.  per  square  mile  from 
an  area  of  about  6.7  sq.  miles.  Since  recent  search  for 
data  on  maximum  rates  of  rainfall  and  run-off  from 
cloudbursts  on  small  rural  areas  indicated  that  the 
records  available  were  comparatively  meager,  the  fol- 
lowing is  submitted: 

The  rain  was  unusually  heavy  over  a  narrow  strip 
of  land  5  miles  long  and  3  miles  wide,  running  north 
and  south  directly  over  the  drainage  basins  of  the  East 
and  West  forks  of  Honey  Creek,  the  heavier  precipita- 
tion being  over  the  East  Fork.  The  maximum  stage 
on  the  East  Fork  a^mile  above  the  junction  of  the  two 
streams  was  28  in.  higher  than  in  March,  1913.  A 
farmer  living  within  J  mile  of  this  place  measured 
6  in.  of  rain  in  a  paint  bucket,  larger  at  the  bottom  than 
at  the  top  and  located  about  50  ft.  from  any  obstruc- 
tion. The  bucket  was  said  to  have  been  empty  when 
the  rain  began.  The  total  precipitation  at  New  Car- 
lisle, the  nearest  rain  gaging  station,  about  2  miles 
distant,  amounted  to  only  1.74  in.,  the  whole  amount 
falling  within  a  period  of  two  hours.  No  other  rainfall 
measurements  were  made.  However,  the  descriptions 
of  the  residents,  as  well  as  the  flood  marks  on  the 
ground,  indicate  that  the  total  exceeded  2  in.  in  three 
hours  over  an  area  of  about  15  sq.  miles.  The  accounts 
of  the  storm  also  indicate  that  during  short  periods  of 
time  the  rate  of  rainfall  was  much  higher  than  the 
average,  as  naturally  would  be  expected.  The  ground 
was  fairly  wet  when  the  rain  began  due  to  a  precipita- 
tion of  0.G2  in.  which  had  fallen  during  the  preceding 
evening. 

The  areas  drained  by  the  two  forks  of  Honey  Creek 
are  made  up  of  the  gently  rolling  topography  so  com- 
mon in  the  older  glaciated  regions.  Practically  all  of 
the  land  is  cultivated,  not  over  2  per  cent  being  in 
timber.  Ground  slopes  vary  from  40  to  100  ft.  per  mile 
through  the  fields  and  from  20  to  40  ft.  per  mile  along 
the  streams.  The  surface  soil  is  a  glacial  till  containing 
some  sand  and  some  gravel,  but  it  is  not  unusually 
pervious. 

Careful  hydrographic  surveys  were  made  immediately 
after  the  flood,  before  any  of  the  high  water  marks 
became  obliterated.  Flooded  cross  sections  and  water 
surface  slopes  were  measured  at  the  upper,  as  well  as 
the  lower  ends  of  the  strip  of  land  on  which  the  heavy 
rain  fell,  so  that  estimates  of  the  maximum  rates  of 
run-off  could  be  made  for  the  proper  areas.  Drainage 
areas  were  determined  from  the  U.  S.  Geological  Sur- 
vey topographic  quadrangles.  Calculations  by  Kutter's 
formula,  using  values  of  n  of  from  0.040  to  O.OGO  ac- 
cording to  local  roughness  conditions,  gave  the  follow- 
ing results: 
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Drainage 

Total       Rate  of  R 

Area  in 

Discharge      Sec.Ft. 

Sq.Mi. 

Sec.-Ft.          per 

Sci.Mi. 

350                 70 

II    8 

15,200            1.290 

6   7 

14.850            2.210 

21   5 

3.810                177 

In. 
per 
Hour 
0   11 

2  00 

3  43 
0  27 

0  03 

1  55 


Stream 

East  Fork  of  Honey  Creek   ... 
East  Fork  of  Honey  Creek 
East  Fork  of  Honey  Creek  . 
West  Fork  of  Honey  Creek 
West  Fork  of  Honey  Creek    .  . 
West  Fork  of  Honey  Creek  . . 

While  the  above  data  are  somewhat  uncertain  they 
are  not  believed  to  be  greatly  in  error.  Cross  sections 
and  surface  slopes  were  accurately  determined,  so  that 
the  only  chance  for  error  lies  in  the  application  of  the 
Kutter  formula.  The  calculated  velocities  varied  from 
2.5  to  7.3  ft.  per  sec,  which  do  not  seem  unreasonably 
high  for  flood  conditions  in  streams  having  such  steep 
slopes. 


A  New  River  Planned  for  Flood 
Protection  and  Drainage 

In  Largest  Drainage  Project  for  4,000  Square  Miles 

Along  Mississippi  a  140-Mile  Channel 

to  Carry  Off  Hill  Waters 

AFLOODWAY  channel  or  new  river  140  miles  in 
length  is  the  striking  feature  of  a  project  for  the 
flood  protection  and  land  drainage  of  about  4,000  square 
miles  in  what  is  knowai  as  the  Yazoo  delta,  in  Missis- 
sippi. This  is  considered 
to  be  by  far  the  largest 
area  ever  included  in  one 
drainage  project. 

The  Yazoo  delta  is  an 
oval  area  of  about  7,000 
square  miles  of  alluvial 
land  extending  from  near 
Memphis,  Tenn.,  to  Vicks- 
burg,  Miss.,  about  200 
miles,  and  having  a  max- 
imum width  of  about  60 
miles.  Its  western  bound- 
ary is  the  Mississippi 
River,  and  its  eastern 
boundary  is  a  line  of  foot- 
hills. As  shown  by  the  ac- 
companying map,  the  Cold- 
water  River  enters  near 
the  north  end  and  after 
about  40  miles  joins  the 
Little  Tallahatchie  River  to 
form  the  Big  Tallahatchie ; 
the  latter  in  turn  joins  the 
Yalobusha  River  about  40 
miles  further  south,  near 
Greenwood,  to  form  the 
Yazoo  River.  A  winding 
channel  through  the  east- 
ern part  of  the  district  and 
4  to  10  miles  from  the 
foothills  is  formed  by  the 
Coldwater,  Big  Tallahat-  ilood  ruoTECTiON  .\.mi  dh 
chie  and  Yazoo  rivers,  but 

south  of  Yazoo  City  this  last  river  keeps  more  closely  to 
the  foothills  until  it  enters  the  Mississippi  River  just 
above  Vicksburg. 

Existing  levees  along  the  west  side  of  the  delta 
protect  it  from  the  Mississippi  River,  but  as  the.se  stop 
about  20  miles  above  Vicksburg,  the  lower  portion  of 


the  area  is  subject  to  overflow  by  backwater.  With  the 
river  thus  shut  off,  all  the  internal  drainage  is  received 
by  the  Yazoo  River,  which  has  a  drainage  area  of  some 
14,200  square  miles,  half  of  this  being  in  the  delta  and 
half  in  the  hill  lands  to  the  east  These  hill  lands, 
subject  to  frequent  and  heavy  rainfall,  have  a  sharp 
slope,  giving  a  rapid  runoff  to  the  streams.  Although 
the  delta  has  numerous  water  courses  they  are  inade- 
quate to  carry  the  combined  runoff,  so  that  both  flood 
protection  and  improved  drainage  are  needed  for  about 
4,000  square  miles  in  the  eastern  and  southem  portions. 
Much  of  this  area  is  already  under  cultivation. 

The  western  portion,  about  3,000  square  miles,  is 
protected  against  floods  by  the  Mississippi  River  levee 
and  by  a  divide  east  of  the  Sunflower  River.  Adequate 
natural  drainage  for  this  part  of  the  delta  is  provided 
by  the  Sunflower  River  and  other  streams,  all  of  which 
drain  eventually  into  the  Yazoo  River. 

The  necessity  of  co-operation  in  a  project  of  such 
magnitude  is  illustrated  by  the  earlier  developments  in 
the  delta.  In  1908,  a  drainage  district  of  2,340  square 
miles  was  organized  in  the  northern  part,  but  owing  to 
opposition  by  some  landowners  the  comprehensive  plans 
were  abandoned  and  in  1911  the  district  was  dissolved. 
Since  then  a  number  of  small  districts  have  built 
ditches  and  levees  and  have  straightened  some  of  the 
hill  streams,  with  the 
result  of  causing  heavier 
and  more  frequent  floods 
outside  these  local  dis- 
tricts. In  fact,  it  is  stated 
that  many  tracts  which 
were  formerly  cultivated 
with  success  are  now  un- 
profitable by  reason  of  too 
frequent  flooding. 

Owing  to  this  increase  in 
floods,  landowners  near  the 
confluence  of  the  Cold- 
water,  Little  Tallahatchie 
and  Yalobusha  rivers  or- 
ganized the  Yocona  Talla- 
hatchie district  in  1917  and 
engaged  engineers  to  in- 
vestigate the  necessary 
protection  and  drainage 
works.  It  was  soon  found 
that  such  works  would  have 
to  extend  far  beyond  the 
legal  boundaries  of  the 
organized  district.  When 
the  situation  was  explained 
to  the  landowners,  they 
directed  the  engineers  to 
consider  the  broader  prob- 
lem of  flood  control  for  the 
entire  northern  part  of  the 
delta,  as  far  as  Greenwood, 

MN'AGK   l"OR  YAZOO   D101,TA      MisS. 

From  these  studies  was 
developed  the  New  River  project  for  carrying  off  all 
the  hill  storm  waters  in  a  floodway  formed  for  a  dis- 
tance of  140  miles.  The  north  end  would  intercept  the 
Coldwater  River  and  the  south  end  would  discharge  into 
the  Yazoo  about  five  miles  above  Yazoo  City.  From  the 
latter  point  levees  would  be  built  along  both  sides  of 
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the  Yazoo  River  and  its  main  tributaries.  The  Missis- 
sippi levee  would  also  be  extended  south  to  connect  with 
the  Yazoo  levee  and  thus  protect  the  southern  part  of 
the  district  from  both  headwater  and  backwater  floods. 
The  floodway  would  be  from  I  mile  to  1  i  miles  wide, 
with  a  levee  averaging  17  ft.  in  height. 

Gates  in  the  levee  would  be  open  normally  to  permit 
the  runoff  to  pa&s  into  the  natural  channels  through 
the  delta  and  maintain  the  necessary  supply  for  cultiva- 
tion. At  flood  times,  these  gates  would  be  closed,  and 
all  flood  waters  from  the  hills  confined  to  the  floodway, 
the  internal  runoff  of  the  delta  lands  being  carried  by 
the  water  courses  and  ditches. 
A  low  water  channel  in  the 
floodway  would  drain  the  en- 
closed land  after  flooding. 
Silt  basins  and  lateral  levees 
would  be  provided  at  the  en- 
trance of  hill  streams  into  the 
floodway. 

About  60  per  cent  of  the 
area  of  the  delta,  or  2,540,000 
acres  in  the  eastern  and 
southern  portions,  is  subject 
to  overflow  and  subsequent 
delayed  drainage,  as  noted 
above.  This  portion  divides 
logically  into  the  four  sections 
indicated  on  the  map;  A,  Cold- 
water  section,  310,000  acres; 
B,  Tallahatchie  section,  480,- 
000  acres;  C,  Y'alobusha  sec- 
tion, 850,000  acres;  D.Bruns- 
wick section,  900,000  acres.  It 
is  expected  that  the  work  will 
be  carried  out  by  three  or 
four  drainage  districts,  organ- 
ized separately,  but  co-operat- 
ing in  a  general  plan.  The  Yocona-Tallahatchie  dis- 
trict, .shown  by  the  shaded  area  on  the  map,  is  already 
organized.  This  district  and  others  partly  organize  1 
include  more  than  half  of  the  flood  area  and  steps  are 
being  taken  to  co-ordinate  their  work. 

Investigations  for  this  extensive  project  have  been 
carried  on  since  1918  by  the  Elliott-Harman  Engineer- 
ing Co.,  Peoria,  111.  The  expense  of  flood  protection 
is  estimated  at  about  $15  per  acre,  this  estimate  being 
based  on  studies  made  for  the  area  of  about  1,000,000 
acres  north  of  Greenwood,  Miss. 


Small  Station  Layout  Illustrated  in 
New  Structures 

Illinois  Central  R.R.  Depot  and  Freiehthouse  Good 

Examples  of  Buildins  and  Trackwork 

at  Smaller  Cities 

A  RECENT  example  of  improvements  to  railway  sta- 
tion layouts  in  cities  of  the  smaller  class  is  afforded 
by  the  entire  reconstruction  and  rearrangement  of  the 
passenger  and  local  freight  facilities  of  the  Illinois 
Central  R.R.  at  Centralia,  111.,  this  work  having  become 


Lumber  Value  Not  Affected  by  Turpentining 

Contrary  to  usually  accepted  theory  the  operation  of 
turpentining  pine  trees  does  not  lower  the  strength  or 
resin  content  of  the  wood,  according  to  information 
obtained  by  the  Forest  Products  Laboratory,  Madison, 
Wis.  The  crude  turpentine,  or  oleoresin,  is  not  drained 
from  a  store  in  the  tree,  but  is  manufactured  under  the 
stimulus  of  the  wound  by  living  cells  in  the  sapwood 
immediately  adjacent  to  the  cut  on  the  trunk.  The 
major  part  of  the  tree  is  not  appreciably  affected,  and 
the  loss  due  to  death  of  trees  or  to  a  reduction  or  degrad- 
ing of  lumber  is  very  small  when  the  proper  method  of 
turpentining  i.s  followed.  This  loss  is  more  than  offset 
by  the  additional  revenue  obtained  through  tui-pentin- 
ing.  The  greater  part  of  the  wood  that  is  chipped  away 
would  not  have  become  finished  lumber,  but  would  have 
gone  into  slabs  and  edgings  at  the  sawmill. 


ST.ATION   (.VBOVE)   AND  FREIGHTHOUSB  (BEI.OW)    AT  CENTR.VLIA  ; 
ILLINOIS  CB.VTRAL  R  R. 

desirable  in  order  to  accommodate  the  increasing  busi- 
ness and  being  hastened  by  the  destruction  of  the  old 
passenger  station  by  fire.  Instead  of  simply  erecting  a 
new  station  building,  the  opportunity  was  taken  to 
revise  the  whole  layout  at  a  cost  of  about  $400,000  for 
a  new  station,  f  reighthouse,  tracks'  and  approaches.  The 
buildings  are  shown  in  Fig.  1,  and  the  general  plan  in 
Fig.  2. 

This  town  of  about  13,000  population  is  the  terminal 
of  three  divisions  and  has  a  large  engine  terminal  and 
a  freight  yard  with  gravity  switching,  but  as  no  divi- 
fion  headquarters  are  located  here  it  was  only  necessary 
to  provide  offices  for  the  statipn  staff.  There  is  a 
passenger  service  of  about  35  trains  daily.  When  the 
Illinois  Central  R.R.  was  built  through  Centralia  in 
1853,  a  three-story  brick  station  and  hotel  was  built, 
the  hotel  serving  both  the  public  and  the  railway  em- 
ployees. This  building  was  burned  in  February,  1918, 
together  with  adjacent  two-story  frame  buildings  for 
baggage  and  express.  In  removing  the  old  freight- 
house,  built  at  about  the  same  time  as  the  station,  it 
was  found  that  it  had  white  oak  posts  and  framing, 
yellow  poplar  flooring,  joists  and  rafters,  white  pine 
siding  and  yellow  poplar  sheeting  12  to  18  in.  wide. 
All  the  framing  was  mortised  and  draw-pinned. 

To  increase  the  passenger  facilities,  the  double  track 
main  line  has  been  developed  to  give  four  track; 
through  the  station,  with  two  brick  platforms  16  x 
1,000  ft.  and  one  12  x  400  ft.     The  lighting  is  by  elec- 
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trie  lamps  on  tall  poles,  no  platform  shelters  being  built. 
A  two-track  coach  yard  for  passenger  cars  that  lay 
over  at  night  is  provided  with  water  and  steam  heat 
connections.  For  the  local  freight  service  there  are 
three  stub  tracks  at  the  freighthouse,  team  tracks,  in- 
dustry tracks  and  a  branch  to  the  boiler  house  of  the 
station.  Concrete  driveways  serve  the  passenger  sta- 
tion and  freighthouse  and  the  surroundings  will  be 
made  attractive  by  grass  plots  and  shrubbery. 

In  the  design  of  the  passenger  station,  314  x  37  ft., 
a  feature  of  interest  is  its  division  into  three  parts 
separated  by  23-ft.  arcades  but  all  under  one  roof,  as 
shown  in  Fig.  3.  The  two-story  central  portion  has  the 
principal  station  facilities;  ticket  office,  waiting  and 
toilet  rooms  in  the  middle,  with  the  baggage  and  ex- 
press rooms  at  opposite  ends.     On  the  upper  floor  are 


and  electric  conduits.  For  fire  protection  there  are  four 
outside  hydrants  and  the  freighthouse  has  water  con- 
nections with  hose  attached. 

A  rough  dark  red  brick  is  used  for  the  exterior,  with 
trimmings  of  Bedford  limestone  for  the  station  and  of 
precast  concrete  for  the  freighthouse.  Timber  trusses 
and  trussed  rafters  carry  slate  rooting,  except  that  the 
boiler  house  has  a  concrete  roof.  Buff  pressed  brick 
foi-ms  the  interior  of  the  waiting  room,  but  otherwise 
the  finish  is  mainly  of  wood  in  both  buildings.  Iron 
plate  protection  for  the  lower  part  of  the  exterior  wall 
on  the  driveway  side  of  the  freighthouse  is  an  unusual 
provision,  the  plating  being  fe  in.  thick  and  29  in.  high. 
Large  sliding  doors  are  placed  in  both  sides  of  the 
freighthouse. 

The  general  building  contract  was  let  to  Joseph  E. 
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PIG.    3.      PLAN   OF   PASSENGER   ST.VTION.    SHOWING 

the  telegraph  office,  a  conference  room  and  offices  for 
the  assistant  yardmaster,  track  supervisor,  conductors, 
switchmen  and  special  agent.  The  dining  room  and 
kitchen  occupy  one  of  the  separate  one-story  end  por- 
tions of  the  building,  the  other  having  an  ice  room  and 
rooms  for  the  linemen  and  car  repairers.  The  freight- 
house,  182  X  40i  ft.,  has  for  half  its  length  an  upper 
floor  for  offices  and  file  room.  Beyond  the  building  is  a 
covered  platform  24  x  274  ft. 

Between  the  two  main  buildings  is  a  boiler  house  for 
the  heating  plant,  coal  for  which  is  dumped  into  a  com- 
bined track  hopper  and  storage  bin,  the  floor  of  which 
is  level  with  the  boi'er  room  floor.  Ashes  are  stored 
in  an  underground  bin  which  is  fitted  with  a  vertical 
bucket  conveyor  discharging  through  an  inclined  spout 
either  into  a  car  or  a  wagon.  A  pipe  tunnel  in  the 
I  station  gives  ready  access  to  the  steam  and  water  pipes 
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.Nelson  &  Sons,  Chicago.  Tracklaying  and  installation 
of  electric  equipment  were  done  by  railway  forces.  The 
buildings  were  designed  by  D.  F.  McLaughlin,  architect 
for  the  railway,  and  the  work  was  in  charge  of  F.  R. 
Judd,  engineer  of  buildings.  Both  design  and  construc- 
tion were  under  the  direction  of  F.  L.  Thompson,  chief 
engineer,  Illinois  Central  R.R. 


How  Residences  Follow  Street  Car  Lines 

In  the  four  cities  clustered  together  on  the  east  side 
of  San  f>ancisco  Bay,  3,353  residential  building  per- 
mits were  issued  during  the  18  months  ending  June  30, 
1921,  and  of  these  85  per  cent  were  within  three  blocks 
of  street  car  lines.  The  estimated  cost  of  this  85  per 
cent  was  $15,030,412  as  against  $1,433,355  for  those 
not  within  three  blocks  of  a  car  line. 
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B.  Welchii,  Gastro-Enteritis  and  Water  Supply 

Short  Cuts  (o  Purity — B.  Enteritidis  Sporogenes  Test  Abandoned  in  London — Case  Against  B.  Welchii 
and  Other  Spores  Not  Proven — More  Studies  Suggested — B.  Coli  Test  Remains  Supreme 

By  Sir  Alexander  Houston,  K.B.E.,  C.V.O.,    M.B.  D.Sc, 

Director  of  Water   Examinations.   Metropolitan   Water   Board.    London,  England 


I  PROPOSE  to  make  a 
fen'  comparisons  be- 
tween "slow"  and  "rapid" 
filters,  touch  on  the  views 
0  f  "chlorinators"  and 
"anti-chlorinators" ;  point 
out  the  divergent  claims 
made  as  regards  the  iden- 
tity of  B.  Welchii.  etc.; 
deal  with  the  evidence  im- 
plicating the  spores  of 
anaerobes  generally ;  sug- 
gest that  comparative  bac- 
teriological and  epidemio- 
logical investigations 
should  be  carried  out  in 
the  United  States  and 
Canada;  consider  the  evi- 
dence of  American  sani- 
tarians on  this  thorny 
subject;  and  to  reiterate 
the  views  1  expressed  in 
1912  as  regards  the  su- 
premacy of  the  B.  Coli  test. 

In  England  slow  sand 
filtration  has  been  prac- 
tised for  a  great  many 
years,  and  the  advocates 
of  this  form  of  purifica- 
tion have  weapons  in  their 
armoiy  which  render  their 

position  almost  unassailable.  First  of  all,  they  have  the 
evidence  that  initially  impure  waters  have,  after  slow 
filtration,  been  supplied  with  apparent  safety  to  con- 
sumers over  a  long  term  of  years,  and  they  claim,  with 
good  reason,  that  this  honorable  histoiy  is  better  than 
the  opinions  of  all  the  scientists  in  the  world.  Secondly, 
they  have  the  knowledge  that  slow  sand  filtration  re- 
moves bacteria  of  all  sorts  from  water  to  an  extent 
unattainable  by  rapid  or  mechanical  filtration  without, 
and  perhaps  even  with,  the  use  of  coagulants  in  econom- 
ical amount.  So  true  is  this  claim  that  users  of  mechan- 
ical filters  almost  invariably  are  driven  to  employ  supple- 
mentary processes  of  purification — for  example,  coagu- 
lants or  chlorine,  or  both  these  agencies.  Lastly,  they 
plead  that  the  almost  perfect  way  a  slow  sand  filter 
removes  all  the  living  matters  from  water  renders  the 
process  beyond  the  reach  of  criticism,  and  in  this  con- 
nection they  justly  point  out  that  our  knowledge  of  the 
causes  of  at  all  events  some  water-borne  diseases  is 
either  speculative  or  not  absolutely  proved;  hence,  the 
all  but  complete  removal  o£  living  "particulate"  matter 
from  a  water  removes  the  possibility  of  disease  being 
caused  by  it,  whatever  may  be  the  precise  nature  of  the 
infective  agent.  In  other  words,  they  contend  that 
whether  A,  B,  C  or  X,  Y,  Z  are  the  responsible  agents,  by 
removing  the  whole  alphabet  all  the  known  or  unknown 
causes  of  disease  are  eliminated. 

On  the  other  hand,  the  advocates  of  mechanical  filters 
justly   point  out  that  slow  sand   filters   are   not  well 


A  continuation  and  to  some  extent  a  critical 
revieiv  of  the  discussion  of  the  sayne  general 
subject  by  66  water  experts  in  "Engineering 
News-Record,"  June  2  and  .9,  1921.  The  frequent 
references  iti  those  articles  to  Dr.  Houston  as  an 
exponent  of  British  practice  and  opinion  led 
"Engineering  News-Record"  to  secure  this  contri- 
bution from  him. 

Dr.  Houston  worked  for  the  British  Local 
Gover7iment  Board  on  lead  poisoning  from  moorlayid 
tvater  and  on  other  public  health  studies,  1893 
to  1905:  for  the  London  County  Council  on  sewage 
treatment  experiments,  1898-1900;  teas  bacteriolo- 
gist to  the  Royal  Commission  on  Seivage  Disposal, 
1899-1905;  bacteriologist  to  the  City  of  Lincoln, 
England,  during  the  typhoid  epidemic  of  1905,  and 
has  filled  his  present  position,  noted  above,  sincet 
1905.  During  the  Lincoln  epidemic  Dr.  Houston 
introduced  cMorination  of  the  ivater  supply,  lohich 
ivas  continued  until  a  new  supply  came  into  use  in 
1911.  Besides  various  papers  and  reports,  includ- 
ing a  notable  series  of  research  reports  on  the 
contents  and  treatment  of  London  water,  he  has 
published:  "Studies  in  Water  Supply"  (1913 >; 
"Rivers  as  Sources  of  Water  Supply"  (1917);  and 
"Rural  Water  Supplies  and  Their  Burification" 
11918) — Editor. 


adapted  to  certain  climates 
and  to  pai'ticular  kinds  of 
water.  Most  of  them  in- 
deed go  much  further 
than  this  and  claim  that 
with  the  aid  of  coagulants 
and  chlorine,  as  good  or 
better  results  can  in  all 
cases  be  achieved  with 
mechanical  as  with  slow 
sand  filters,  and  at  equal 
or  less  cost. 

The  use  of  mechanical 
filters,  coagulants  and 
chlorine  is  extending  very 
slowly  in  England,  but  in 
the  United  States  and 
Canada  it  is  the  almost 
universal  custom  to  rely 
upon  these  agencies  sepa- 
rately, or  in  conjunction, 
for  the  purification  of 
water.  Within  recent 
years  there  have  arisen 
out  of  this  some  elements 
of  controversy  which  re- 
quire delicate  handling. 

There  is  no  doubt  that 
chlorination  has  led,  per- 
haps not  unreasonably  in 
view  of  its  apparent  effec- 
tiveness, to  what  may  be  termed  "short  cuts  to  purity." 
It  is  to  be  seen  in  its  most  transparent  guise  when 
impure  water  is  sterilized,  in  lieu  of  any  filtration 
process,  directly  by  means  of  chlorine.  In  less  trans- 
parent form  it  crops  up  in  connection  with  rapid  filtra- 
tion processes  and  is  usually  to  be  regarded  not  so  much 
as  an  additional  safeguard  as  an  admission  that  the 
filtration  system  adopted  is  only  relatively  satisfactory. 
The  advocates  of  sterilization  say  that  the  crux  of  the 
position  lies  in  the  destruction  of  B.  Coli,  and  certainly 
this  microbe  is  the  most  amazing  indicator  of  a  potential 
danger  that  could  possibly  be  conceived,  in  view  of  the 
fact  that  one  gramme  (about  15  grains)  of  human  faeces 
harbors  at  least  one  million,  and  that  in  pure  waters  it 
is  absent  from  one  hundred  or  more  times  this  amount. 
Nevertheless,  there  are  epidemiologists,  bacteriolo- 
gists and  others  who,  with  no  ulterior  object  to  sen-e, 
are  opposed  to  chlorination.  They  plead,  among  other 
things,  that  chlorination  is  often  the  cloak  to  cover 
imperfections,  and  that  frequently  the  dose  is  governed 
less  by  questions  of  safety  than  by  those  of  taste.  This 
question  of  taste  is  truly  one  of  paramount  importance. 
Those  who  seek  to  evade  its  embarrassing  features  by 
reducing  the  dose  of  chlorine  are  often  unconsciously 
flirting  with  danger. 

In  addition  a  school  has  arisen  whose  pupils  directly 
cluillenge  the  supremacy  of  the  B.  Coli  test.  In  effect  the 
position  is  strained,  but  the  writer  is  not  one  of  those 
who  imagines  that  controversy  on  this  subject  is  gov- 
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erned  by  other  than  purely  altruistic  considerations. 
The  writer  has  sought  to  place  himself  in  sympathetic 
touch  with  current  opinions,  but  he  is  faced  with  the 
circumstance  that  many  of  the  views  expressed  on  the 
subject  are,  owing  to  our  imperfect  knowledge,  so  indef- 
inite as  to  verge  on  the  nebulous. 

Some  Doubt  Whether  B.  VVelchii  is  a  Spore  Former 

There  seems,  for  example,  some  clement  of  doubt 
whether  B.  Welchii  is  a  sporing  or  non-sporing  microbe. 
In  England  it  is  regarded  as  a  spore-bearing  organism 
and  many  consider  it  as  identical  with  B.  Aerogenes 
Capsulatus,  if  not  with  B.  Enteritidi.s  Sporogenes 
(Klein). 

D.  D.  Jackson,  Columbia  University,  New  York  City, 
considers  that  B.  Sporogenes  and  B.  Welchii  are  abso- 
lutely distinct  i  see  Engineering  Neics-Record,  June  9, 
1921,  and  particularly  the  table  on  p.  1002). 

However,  if  for  the  sake  of  argument  it  is  convenient 
for  the  moment  to  suppose  that  B.  Welchii  is  a  non- 
sporing  and  even  pathogenic  microbe,  where  does  this 
view  lead  us?    Not  veiy  far,  the  "chlorinators"  will  say, 
because  chlorination  presumably  would  destroy  it  equally 
with  B.   Coli.     Certainly   it   is  a  fact   in   the  writer's 
sxperience  that  when  a  river  water  is  being  chlorinated 
successfully  the  number  of  bacteria  growing  in  agar  at 
57  deg.  C.  is  practically  identical  in   (a)   unheated  cul- 
:ures  and  (b)  in  cultures  previously  heated  to  80  deg.  C. 
"or  ten  minutes  to  kill  all  but  sporing  organisms.     (Curi- 
)usly  enough  the  "heated"  cultures  tend  to  yield  slightly 
ligher  results  than  those  which  are  not  "heated.")    The 
obvious  inference  is  that  if  there  are  any  pathogenic 
lon-sporing  microbes  in  water  they  will  be  destroyed  by 
he  chlorination  process. 
The    foregoing    i-emarks    refer    to    aerobic    cultures 
heated  and  unheated)  but  the  writer  thinks  that  anae- 
obic  cultures  would  yield  comparable  results.     He,  of 
ourse,  admits  that  even  among  the  non-sporing  bacteria 
here  are  degrees  of  resistance  to  chlorination  treatment, 
nd  that  where  the  dose  is  unduly  reduced  some  may 
urvive,  although  the  majority  have  perished.     Never- 
heless,  his  experience  has  been  that  if  the  treatment  is 
u.shed  to  the  extent  of  destroying  B.  Coli,  practically  all 
he  other  non-sporing  microbes  also  suffer  extinction. 
\Tien  we  come  to  consider  sporing  germs  the  case  is 
.'idely  different,  for  even  the  "chlorinators"  will  readily 
dmit  that   it  is   impracticable  to   kill  the   spores   of 
acteria. 

Can  Any  Spores  Cause  Gastro-Enteritis? 

The  writer  proposes  to  disregard  the  identity  of  B. 
verogenes  Capsulatus,  B.  Welchii,  B.  Enteritidis  Sporo- 
enes,  etc.,  and  ask  himself  the  simple  question,  is  there 
ny  convincing  evidence  that  the  spores  of  any  microbe 
re  capable  through  water  supply  of  causing  gastro- 
ntestinal  disturbances? 

Gastro-intestinal  disorders  are  not  uncommon;  they 
re  frequently  associated,  rightly  or  wrongly,  with 
rrors  in  diet,  tainted  food,  impure  shellfish,  contami- 
ated  milk,  high  temperature,  sudden  chills,  insanitary 
Dnditions,  influenzal  epidemics,  etc.  Communities 
njoying  the  use  of  water  supplies  from  virgin  gather- 
ig  grounds  .suffer  from  them,  and  it  has  still  to  be 
roved  satisfactorily  that  populations  less  favorably 
ituated    in    this    respect    and    consuming    chlorinated 

aters  are  affected  to  an  abnormal  extent. 

Our  milk  .supplies,  from  the  udder  of  the  cow  to  the 


mouth  of  the  consumer,  sweat  with  opportunities  for 
spore  infection.  The  writer  would  hesitate  to  accept 
any  evidence  implicating  a  water  supply  as  a  causative 
factor  in  the  production  of  gastro-intestinal  disorders 
through  the  medium  of  spores,  until  he  was  satisfied  that 
the  milk  supply,  at  all  events,  was  fully  exonerated. 
Nevertheless,  it  must  not  be  concluded  from  this  that 
ihe  writer  considers  that  milk  is  necessarily  a  potent 
factor  in  creating  the  symptoms  which  characterize 
obscure  intestinal  affections. 

Many  of  us  believe  that  infections  are  largely  caused 
by  some  accidental  circumstance  which  sets  free  a  great 
army  of  hostile  invaders  (e.g.,  the  discharges  of  a 
"carrier")  or,  alternatively,  and  less  convincingly,  by 
bacilli  possessed  of  such  intense  morbific  power  that 
even  singly  they  can  overcome  the  natural  resistance  of 
the  individual. 

When  we  consider  the  distribution  of  spores  in 
nature  as  compared  with  bacilli  and  consider  that  they 
are  non-multiplying  factoi-s  in  connection  with  water 
supply,  the  writer  feels  that  their  numbers  are  in  most 
cases  insufficient  to  cause  water-borne  disease,  unless 
one  or  a  very  few  spores  are  sufficient  to  create  infec- 
tion. 

B.  Enteritidis  Sporogenes  Test,  London 

In  London  the  B.  Enteritidis  Sporogenes  test  was 
carried  out  from  1905  on  to  the  end  of  1909  as  regards 
the  filtered  waters,  when  it  was  abandoned  as  the 
results  were  always  practically  negative,  but  it  was  con- 
tinued until  March  31,  1916,  in  connection  with  the 
examination  of  the  raw  waters.  Taking  the  year  ended 
March  .31,  1909,  as  an  example  the  results  were  as 
follows : 

B.    ENTERITIDIS    SPOROGENES    IN    LONDON    WATER 
In  percentages  of  total  samples  examined 

+  100  +10  +1  +0  ! 

—  100  C.C.  C.  C.  C.C.  C.C. 

C.f-  or  1-es.s  or  Less  or  Less  or  Less 

Percent  Per  Cent  Per  Cent  Per  Cent  Per  Cent 

Ra'v  Thames  40  3  59  6  26  9  3  8  none 

Raw  Lee  17  3  82  6  44  2  9  6  none 

Raw  New  River 59  6  40  3  5  7  none  none 

Filtered  Waters 96  9  3  0  none  none  none 

It  is  obvious  that  the  test  as  applied  to  the  filtered 
waters  yielded  practically  negative  results,  and,  unlike 
(he  B.  Coli  test,  it  gave  no  useful  indication  throughout 
the  year  of  important  fluctuations  in  the  quality  of  the 
supply  to  the  Metropolis.  Even  with  the  raw  waters, 
positive  results  were  largely  confined  to  relatively  large 
amounts  of  water,  and  when  the  writer  compared  the 
results  with  those  yielded  by  other  tests  he  decided, 
rightly  or  wrongly,  to  concentrate  the  work  in  other, 
and  in  his  view  more  impoi-tant  directions. 

An  Indicator  of  Stormy  Fermentation  Only 

It  is  of  importance  to  note  that  the  test  was  employed 
as  an  indication  of  "stormy  fermentation"  and  not  as 
affording  proof  of  the  presence  of  any  particular  spore 
to  the  exclusion  of  the  spores  of  other  anaerobes.  The 
following  quotation  from  p.  157  of  the  writer's  "Studies 
in  Water  Supply"  will  make  this  point  clear: 

The  milk  tubes  are  examined  and  those  sho\ving  the  B. 
Enteritidis  Sporogenes  phenomenon  (gas  formation,  sepa- 
ration of  the  whey  from  the  casein  with  precipitation  of 
the  latter)  are  registered  as  positive  results.  It  may  be 
objected  that  a  variety  of  microbes  may  produce  these 
changes,  and  the  writer  has  always  frankly  admitted  that 
he  regards  the  test  primarily  as  a  test,  and  not  necessarily 
as  proving  the  presence  of  a  particular  microbe,  and  that 
microbe  alone. 

The  above  changes   in   milk   culture  were   described    by 
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Klein  as  characteristically  typical  of  the  growth  of  B. 
Enteritidis  Sporogenes,  and  so  it  is  both  complimentary  and 
convenient  to  retain  the  name,  although  the  word  test  should 
be  added  as  sigrnifying  that,  in  recording  a  positive  result, 
one  is  not  necessarily  committed  to  the  view  that  the 
characteristic  changes  are  produced  solely  by  one  microbe, 
and  that  the  one  described  by  Klein.  The  practically  im- 
portant point  is  that  sewages  commonly  yield  a  positive 
result  with  0.001  c.c.  and  pure  water  a  negative  result  with 
10  c.c.  or  even  more. 

Apparently  Dr.  G.  E.  McLaughlin,  Jersey  City,  adopts 
very  similar  views,  for  he  says  (Engineering  News- 
Record,  June  2,  1921,  p.  929) : 

It  may  be  objected  that  a  variety  of  microbes  may  pro- 
duce these  changes,  but  I  frankly  admit  that  I  regard  this 
procedure  primarily  as  a  test,  and  not  necessarily  as  prov- 
ing the  presence  of  any  particular  microbe,  and  that  microbe 
alone. 

In  England  the  subject  of  the  possible  relation  of 
spores  to  gastro-intestinal  disorders  does  not  lend  itself 
readily  to  experimental  investigations.  Nearly  all,  if 
not  all,  of  our  large  supplies  are  either  derived  from 
sources  which  are  almost,  if  not  quite,  unimpeachable 
in  character,  or  else  they  are  subjected  to  very  thorough 
processes  of  water  purification. 

In  the  United  States  and  Canada  the  writer  believes 
that  the  conditions  are  more  favorable  for  comparative 
observations.  That  is  to  say,  that  there  are  many 
places  where  filtration  is  either  not  practised  at  all,  or 
is  admittedly  imperfect,  and  where  chlorination  is 
relied  upon  to  correct  all  the  imperfections  of  an  other- 
wise potentially  "unsafe"  water,  and  also  a  great  many 
cities  where  the  conditions  of  water  supply  approach 
the  ideal. 

A  comparison  between  the  two,  bacteriologically 
(quantitative  and  qualitative  spore  tests)  and  epidem- 
iologically  (occurrence  of  gastro-intestinal  disorders) 
would  be  of  far-reaching  importance,  but  it  would 
necessarily  have  to  be  a  condition  of  the  investigation 
that  in  the  former  case  the  chlorination  treatment  was 
really  effective  in  destroying  B.  Coli  and  allied  non- 
sporing  germs. 

The  writer  conjectures  that  food  (including  milk) 
conveys  to  our  alimentary  tracts  as  many,  or  more, 
spores,  than  a  water  supply,  although  this  is  no  con- 
vincing argument  against  the  importance  of  reducing 
the  risks  (if  there  are  risks)  of  infection  to  a  minimum 
by  purifying  water  to  the  highest  standard  possible. 

Spore  Theory  on  Insecure  Foundations 
The  evidence  that  spores  are,  through  water  supply, 
instrumental  in  causing  gastro-intestinal  disorders 
rests,  for  the  moment,  on  insecure  foundations,  and  the 
writer  cannot  help  feeling  that  in  the  presence  of  a 
chlorination  process  which  really  (and  not  merely 
nominally)  destroys  B.  Coli  in  water,  the  danger  of 
disease  occurring  has  been  unduly  exaggerated.  In 
cases  where  B.  Coli  is  not  killed,  and  therefore  where 
other  non-sporing  bacteria  of  pathogenic  sort  escape 
destruction,  the  results  may  be  different,  but  this,  if  it 
occurs,  arises  out  of  the  imperfection  of  the  chlorina- 
tion process  and  is  not,  as  the  writer  thinks,  due  to  the 
presence  of  spores. 

In  the  Engineering  News-Record,  June  2  and  9,  1921, 
pp.  929  and  098,  there  is  an  interesting  summary  of 
answers  from  66  distinguished  sanitarians  to  the  ques- 
tion of  the  relation  of  B.  Welchii  to  water-borne  intes- 
tinal troubles.  There  are  only  two  answers  decidedly 
in   the  affirmative;   one  considers   it  doubtful,   and  all 


the  rest  either  give  no  answer  (presumably  equivalent 
to  "no  conclusion  reached"),  or  express  views  sum- 
marized as  doubtful,  not  proven,  no  data,  no  proof,  no, 
possibly,  uncertain,  and  no  more  than  B.  Coli.  This  is 
not,  to  say  the  least  of  it,  a  concensus  of  opinion  in 
favour  of  B.  Welchii,  or  allied  germs,  being  related  to 
gastro-intestinal  disorders. 

J.  H.  O'Neill,  New  Orleans,  says: 

In  the  Summer  of  1919,  by  request,  the  city  bacteriologist 
of  Shreveport  tested  for  B.  Welchii  and  found  it  in  the  Red 
River  and  Bayou  water  after  rapid  filtration  and  liquid 
chlorination.  B.  Coli  is  seldom  found  in  the  treated  supply, 
but  a  large  number  of  samples  e-xamined  ferment  lactose 
on  the  presumptive  test.  I  believe  there  is  some  relation 
between  the.se  lactose  fermenting  organisms  (probably  in 
many  cases  B.  Welchii)  and  the  incidence  of  enteric  diseases 
other  than  typhoid,  but  I  have  no  definite  data."  [The  italics 
are  mine. — A.  C.  H.] 

Prof.  D.  D.  Jackson,  New  York  City,  says: 
They  [B.  Welchii  and  B.  Enteritidis  Sporogenes]  are 
indicative  of  contamination  in  water,  are  both  pathogenic 
to  guinea-pigs  and  have  often  been  found  by  the  author 
and  others  in  cases  of  intestinal  disturbance,  particularly 
among  small  children  where  the  resistance  is  low. 

B.  Welchii  Spores  Not  Proved  Dangerous 

The  writer  does  not  think  that  the  presence  of  B. 
Welchii  in  diarrhea  stools  is  evidence  of  its  causative 
connection,  especially  in  view  of  the  fact  that  B. 
Welchii,  B.  Enteritidis  Sporogenes,  etc.,  are  found  in 
the  discharges  of  healthy  normal  individuals.  Nor  is 
pathogenicity  to  guinea-pigs  any  proof  necessarily  of 
real  harmfulness  to  the  human  species. 

Further  on  Prof.  Jackson  says: 

The  occasional  presence  of  organisms  [B.  Welchii  and 
allied  forms]  of  this  character  is  becoming  more  apparent 
since  the  removal  from  water  and  sewage  of  a  large  pro- 
portion of  the  numerous  other  species  by  chlorine  treat- 
ment, and  much  more  attention  should  be  paid  to  the  de- 
termination of  the  presence  of  members  of  this  group  than 
has  been  the  case  in  the  past.  It  is  evident  that  where 
such  organisms  are  found  in  drinking  water  efficient  filtra- 
tion as  well  as  chlorination  should  be  applied. 

The  remaining  affirmative  answer  comes  from  H.  B. 
Larner,  health  officer,  Montclair,  N.  J.,  but  the  writer 
has  not  been  able  to  trace  in  the  documents  in  his  pos- 
session the  exact  reasons  on  which  Mr.  Larner  bases 
his  contentions.  It  appears,  however,  that  in  1918 
there  was  an  outbreak  of  1,625  cases  of  diarrhea  in 
Montclair  (population  about  30,000)  ascribed  to  the 
water  supply,  and  so  large  a  proportion  of  cases  must, 
the  writer  thinks,  have  been  caused  either  by  milk  or 
water.  Again  in  1921  a  telephone  canvass  of  physicians 
disclosed  187  cases  of  diarrhea. 

In  the  earlier  epidemic  the  water  consumption  was 
temporarily  increased  very  greatly  owing  to  the  cold 
weather  and  war  emergencies,  and  it  also  appears  that 
the  filters  were  by-passed  so  that  unfiltered  but  chlor- 
inated water  was  supplied  to  the  inhabitants.  The 
writer  would  greatly  like  to  know  whether  during  this 
period  (1)  the  uniform  destruction  of  B.  Coli  was 
definitely  established,  and  (2)  whether  all  possible 
causes,  other  than  water  supply,  were  eliminated  satis- 
factorily. 

I  As  to  (1),  in  the  account  of  the  1917-18,  outbreak 
Engineering  News-Record,  Feb.  28,  1918,  p.  4.32,  it  is 
stated  that  analyses  made  every  three  days  up  to  about 
Jan.  1.5  and  every  day  after  that  showed  nothing  unusual, 
which  in  the  case  of  the  Montclair  supply  means  water  of 
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I  very  high  grade,  so  far  as  disclosed  by  analysis.  Regard- 
ng  (2)  :  Detailed  investigations  by  botn  the  local  and 
;tate  health  authorities  convinced  them  that  the  water 
;upply  was  the  only  possible  common  source  of  infec- 
ion— Editor.] 

The  second  epidemic  (?)  would  have  been  more 
mpressive  if  a  canvass  had  simultaneously  been  made 
if  some  other  towns,  the  water  supply  of  which  had  not 
alien  under  suspicion.  If  we  are  forced  to  accept  both 
f  these  outbreaks  of  diarrhea  as  water-borne,  the 
osition  is  serious,  as  in  1921  the  water  was  filtered  as 
,ell  as  chlorinated. 

Some  Unknown  Factor  in  Montclair  Outbreaks? 

Having  regard  to  the  fact  that  a  great  many  of  the 
)wns  in  the  United  States  and  Canada  are  supplied,  so 
16  writer  is  informed,  with  water,  not  only  initially 
lOre  impure,  but  apparently  less  perfectly  treated  than 
as  seemingly  been  the  case  at  Montclair,  it  is  remark- 
ble,  to  say  the  least  of  it,  that  similar  and  worse  mani- 
istations  have  not  occurred  wholesale.  Have  we  been 
.  ind  to  comparable  outbreaks  at  other  places,  or  is 
lere  some  factor  in  the  Montclair  situation,  which,  if 
lown,  would  at  once  relieve  our  minds  of  all  further 
ixiety  ? 

The  writer  is  in  agreement  with  those  who  consider 
at  the  microbes  causing  "stormy  fermentation" 
lould  be  more  thoroughly  studied  and  classified,  but 
is  will  take  a  long  time,  and  meanwhile  he  thinks 
ere  is  much  common  sense  in  the  remarks  of  W.  F. 
ells,  Albany,  N  Y.: 

Until  more  definite  methods  for  classifying  the  B.  Welchii 
cup  of  organisms  are  developed  it  seems  better  for  the 
partial  water-works  operator  to  make  a  broad  classifica- 
in  and  not  attempt  to  go  into  finer  distinctions.  Until 
ne  particular  member  of  the  group  is  discovered  to  have 
pathogenic  effect  when  taken  in  small  numbers  in  drink- 
X  water  it  is  only  logical  to  assume  that  the  wide  distri- 
tion  of  the  general  group,  and  its  common  occurrence  in 
inking  waters  without  any  distinct  result  having  been 
5erved,  makes  its  presence  no  cause  for  alarm. 

Many  other  quotations  might  be  made  with  advan- 
ce, and  in  selecting  the  opinion  of  N.  J.  Howard, 
ronto,  Ont.,  for  special  reference,  the  writer  does  so 
cause  it  reflects  so  accurately  the  views  of  a  large 
dy  of  practical  sanitarians: 

Efficacy  of  Chlorine  in  Contention 

tf  it  can  be  clearly  shown  that  B.  Welchii   is  the  direct 

ise  of  intestinal  disturbance  a  very  difficult  controversy 

II  arise,  involving  a   radical   change  in   present   ideas  of 

'  •■  efficacy  of  chlorine  in  eliminating  water-borne  epidemics. 

'  e  results  of  effective  [italics  mine — A.  C.  II.]  chlorination 

.(■  been   so  conclusive   that  one  hesitates   to   accept  an;, 

'  'w  theories,  because,  if  the  contention  were  a  sound 

;>idemics  would  be  of  frequent  occurrence   in  almost 

American  cities. 

It  needs  to  be  remembered  that  the  controversy 
1  uded  to  by  Howard  involves  even  slow  sand  filtration 
imts,  although,  doubtless  not  to  the  same  extent, 
1  :ause  they  are  relatively,  and  not  absolutely  perfect 
i  the  matter  of  elimination  of  spores.  Indeed  there  is 
1  water  purification  process  in  existence  which  is  not 
i/olved  in  greater  or  lesser  degree  in  the  criticisms  of 
<!  "stormy  fermenters." 

The  writer's  long  and  varied  experience  of  matters 
I  ating  to  water  supply  has  taught  him  the  importance, 
'  the  interests  of  truth,  of  paying  the  utmost  deference 
'  the  views  of  others.     At  the  same  time,  he  cannot 


help  feeling  that,  in  the  present  state  of  our  knowledge, 
the  importance  of  the  "stormy  fermenters"  in  relation 
to  gastro-intestinal  disorders  and  in  connection  with 
water  supply  has  been  unduly  magnified. 

B.  CoLi  Test  Still  Remains  Supreme 

As  regards  any  doubts  thrown  on  the  supremacy  of 
the  B.  Coli  test  the  writer  desires,  in  conclusion,  to 
reiterate  the  observations  he  made  nine  years  ago 
(British  Medical  Journal,  Sept.  21,  1912)  because  he 
thinks  that  they  remain  equally  true  today: 

Typical  B.  Coli  (lactose  +,  indol  -f  )  is  present  in  enor- 
mous numbers  in  excremental  matters,  and  is  absent  fi'om, 
or  present  only  in  small  numbers  in,  substances  free  from 
undesirable  pollution. 

Typical  B.  Coli  is  a  decadent  microbe  when  divorced  from 
the  animal  body;  hence  its  presence  in  a  water  in  any  num- 
ber probably  points  to  fairly  recent  pollution. 

Pure  waters,  general  speaking,  contain  no  typical  B.  Coli 
in  100  c.c.  in  a  majority  of  representative  samples;  and 
incidentally  it  may  be  stated  that  impure  waters  can  be 
so  purified  as  to  yield  similar  results  at  a  not  unreasonable 
cost. 

Even  so  lenient  a  standard  as  "no  typical  B  Cell  in  1 
c.c."  of  water  in  a  majority  of  representative  samples  im- 
plies that  the  supply  is  not  habitually  contaminated  with 
1  gal.  of  sewage  or  its  bacteriological  equivalent,  even  in 
100,000  gal.  of  water.  The  10  c.c.  and  100  c.c.  standards 
(that  is,  no  B.  Coli  in  these  amounts)  obviously  connote  the 
absence  of  0.1  and  0.01  gal.  of  sewage  respectively  from  a 
like  volume  of  water. 

With  the  establishment  of  too  .severe  standards  there  is 
danger  of  condemning  reasonably  safe  supplies,  and  with 
too  lax  standards  there  is  the  possibility  of  passing  waters 
which  ought  properly  to  be  condemned.  Always  to  steer 
safely  between  the  Scylla  of  the  one  and  the  Charybdis  of 
the  other  may  be  difficult  or  impossible  without  the  aid  of 
a  pilot  familiar  with  all  the  local  conditions. 

The  B.  Coli  test  ought  primarily  to  be  regarded  as  a 
quantitative  decimal  enumeration  of  "lactose  -|-,  indol  -|-" 
microbes,  but  the  subsequent  grouping,  according  to  certain 
attributes  of  the  organisms  thus  obtained,  into  fairly  stable 
or  appai'ent  varieties,  may  be  of  real  practicable  or  diag- 
nostic importance. 

A  Summation  of  Vp^jdicts 

Standards  are  worse  than  useless  if  they  are  not  inter- 
preted with  discretion  and  in  relation  to  local  and  other 
conditions.  Instances  could  be  quoted  where  even  similar  B. 
Coli  results  ought  properly  to  lead  to  dissimilar  conclusions 
as  regards  quality  and  safety. 

The  B.  Coli  test  even  alone  is  of  the  greatest  value,  but 
a  water  supply  should  be  finally  judged  on  a  svunmation 
of  verdicts  (geological  topographical,  physical,  bacterio- 
logical and  chemical). 

The  B.  Coli  test  is  by  far  the  most  reliable  and  speediest 
method  of  judging  the  degree  of  efficiency  of  the  particular 
water  purification  process  under  investigation,  and  when 
a  sterilization  treatment  is  in  operation,  the  certified  de- 
struction of  B.  Coli  should  afford  absolute  proof,  practically 
speaking,  of  the  divitalization  of  all  the  microbes  of  epi- 
demic water-borne  disease. 

The  B.  Coli  test  having  now  survived  the  various  vicissi- 
tudes of  an  earlier  time,  stands  today  as  the  most  practical 
and  delicate  and  rapid  test  for  excremental  filth,  and  may 
surely  be  taken  as  the  most  reliable  indicator  in  its  positive 
aspects  of  possible  danger,  and  in  its  negative  aspects  of 
the  almost  certain  absence  of  microbes  associated  with 
epidemic  water-borne  disease,  and,  generally  speaking,  as 
the  one  test  which,  above  all  others,  it  is  least  excusable 
for  a  water  analyst  to  omit. 

All  the  counts  in  the  indictment  charged  against  the  B. 
Coli  test  when  fully  marshalled  amount  to  no  more  than 
this:  The  test  is  only,  or  mosti.v.  of  relative,  not  absolute, 
value,  and  therefore  the  results  should  be  interpreted  with 
discretion. 
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New  Laboratory  Abrasion  Test 
for  Concrete 

With  Spherical  Test  Pieces  the  Standard  Brick 

Rattler  Gives  Definite  Results  in  900 

Revolutions 

By  C.  H.  Scholer 


For  about  tvx>  years  the  engineering  experiment 
station  of  the  Kansas  State  Agricultural  College,  in 
conjunction  ivith  the  Kajisas  Highivay  Commission,  has 
been  studying  the  possibilities  of  a  laboratory  abrasion 
test,  loith  standard  apparatus,  which  would  give  definite 
results  in  comparing  concrete  mixtures  for  pavements. 
The  ruiture  of  this  study,  tvhich  is  noiv  considered  suc- 
cessful, is  described  in  the  folloiving  ai-ticle. — Editor. 

ANEW  abrasion  test  for  concrete  is  being  developed 
by  the  Engineering  Experiment  Station  of  the 
Kansas  State  Agricultural  College.  The  test  consists 
of  casting  9-in.  spheres  of  the  concrete  to  be  tested  and 
after  proper  aging  and  curing,  submitting  them  to 
abrasion  in  a  standard  brick  rattler  using  a  standard 
abrasive  chai'ge.  It  has  been  found  that  the  full  hour's 
run  of  1,800  revolutions  is  not  necessary,  900  revolu- 
tions giving  sufficient  loss  on  even  the  toughest  speci- 
mens to  indicate  the  relative  resistance  to  abrasion, 
offered  bv  the  material. 


CA.'JT-IKON  MOLD  FOR  SPIIERKS 

Spherical  specimens  were  adopted  after  a  trial  of 
rectangular  and  cylindrical  specimens  because  of  the 
peculiar  advantages  offered  by  the  spherical  surface. 

An  examination  of  rectangular  specimens  after  they 
are  tested  shows  that  a  considerable  portion  of  the 
loss  is  due  to  the  exposed  edges  and  that  this  loss  is 
not  a  measure  of  the  resistance  to  abrasion  offered 
by  the  surface.  The  9-in.  spherical  surface  affords 
a  very  good  approximation  of  the  plane  surface  of 
a  pavement  especially  as  it  relates  to  its  resistance  to 
abrasion. 

The  use  of  spherical  specimens  eliminates  the  neces- 
sity of  a  special  type  of  rattler,  as  they  can  be  tested 
in  the  standard  brick  rattler  with  the  standard  abrasive 
charge. 

The  first  spheres  were  made  in  concrete  molds  cast 
over  a  wooden  pattern.  In  one-half  of  the  mold  a  2-in. 
gate  was  left,  through  which  the  concrete  was  poured. 
These  molds  were  thoroughly  paraffined  and  oiled  on 
the  inside  and  little  difficulty  was  found  in  removing 
the  forms  after  the  specimens  were  cast.    After  it  was 


(ABOVE)    WISCONSIN   GRANITE    1  ;  2  :  3J   COXCRRTE 
(1)   10.2  per  cant  loss;   (2)   11.1  per  cent  loss;   (3)   before 
testing,  28  days  old. 

(MIDDLE)  GRAVEL  AND  CHATTS  CONCRETE 

COJIPARED 

(1)   Arkansas  River  grave!  1:  2:  3J  concrete  28  days  old, 

loss   22. S   per  cent;    (2)    same   ;is   No.    1.    21   per   cent   loss; 

(3)  Joplin  Cliatts  1 :  3  concrete  28  days  old.  loss  35.5  per  cent 

(BELOW)   GRAVEL  CONCTIETE  COMPARED 
(1)  Silverdale  gravel  60  days,  loss  11  per  cent;  (2)  Arkan- 
sas  River  gravel   60    days,   loss   17   per   cent;    (3)    Arkansas 
River  gravel  28  days,  loss  29  per  cent. 

found  that  the  test  was  practical,  a  number  of  cast 
iron  molds  were  prepared  and  are  now  used  exclusive!; 
in  casting  the  sphere.s.  Considerable  care  had  to  b 
exercised  in  placing  the  concrete  forms  together  so  tha 
the  two  hemispheres  were  concentric  and  there  was  als 
difHculty  in  puddling  and  ramming  the  concrete,  les  j 
the  alignment  of  the  forms  be  disturbed.  The  cast-iro  % 
forms  can  be  jolted  and  rolled  to  eliminate  air  void 
and  further  to  compact  the  concrete. 

No  difficulty  is  found  in  getting  satisfactory  speci , 
mens  free  from  air  pockets  using  concrete  of  prope 
consistency,  with  a  slump  of  less  than   1   in.     Spec 
mens  are  cast  with  a  neck,  which  is  left  on  until  read 
for  testing  when  it  is  broken  off  with  a  hammer. 

The  storage  and  treatment  of  test  specimens  can  b 
as  seems  desirable.  In  the  laboratory,  storage  has  bee 
two  days  in  the  forms,  nineteen  days  in  water,  and  res 
of  the  time  in  the  ordinary  dry  atmosphere  of  th 
laboratory. 

Because  of  the  limited  funds  available  for  researc 
work,  no  systematic  studies  have  been  made.  The  di 
ferent  tests  to  date  have  been  on  different  aggregate 
using  various  brands  of  cement,  so  that  results  are  n( 
always  comparable,  and  do  not  warrant  the  drawin 
of  definite  conclusions. 

Series  Nos.  3  and  12  were  made  using  the  same  sar 
and  cement  with  the  exception  of  No.  5,  as  noted.  Tl 
results  are  shown  in  Table  I.  This  was  the  first  seri< 
of  tests  made.     Nos.  1  and  2  were  tested  at  7  dav 
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TABLE  I— VALUE  OF  FRENCH  COEFFICIENT  OF  WEAR  ON  ABRASH'E  RESISTANCE 


Coarse  Aggregate 

r^imestone 

Limestone 

Limestone 

Quartzite       ... 

Granite 

Limestone    

Limestone 

Mine  run  chafts 

Mine  run  chatts 

Pit  run  gravel 

40%  on  1  iu.  sereeii . 


Sand  only. 


Notes:  No. 
han  others. 


,  5.  A  different  bra 
may  indicate  an  en 


>{  f-ement  from  othe 
1  proportions  of  mix 


Age  28  Days 

Loss  in 
Per  Cent 

1  22  7  1 
!  24.  I 
I  22  6( 

i  33  3  1 
39  9  > 

I  33  7  1 

18  8  ]■ 
I  18  5J 

12  21 
i  12  6  J 
I  13  81 

I  8  3 
I  8  0 
I  38  2 
'  39  7 
I  31  9  1 
I  16  I 
J  20  3 
I  17  2) 

21   2 

/  40  5  1 

■  35  5/ 

10,5 

15  5 

21   6  I 

f22  8  1 

:  27   1   ■ 

(31.1  I 

i  used  in  tliiii  test.      No.  6.  Coarsi 


23   1 
35  6 


Maximum 

\'ariation 

from 


+  0  3 
—4   7 


+  2  5 
+5  7 


Age  90  Days 

Loss  in 

Per  Cent 

!i'o.?l 

1  29  0  ,1 

1  24  2  I 
1  13  01 

;  12  2 ; 

[W  7 

I  10  3  ! 

■;    7  6  ■ 

I    5   11 


14   11 
20  8  } 

22  2  I 

23  5 
20  4  1 
20  5  1 

8  6 
12  5  1 

ins 


Average 
10  0 

25  3 

12  0 


20  4 
10  6 


Variation 

from 
Average 

0  7 
+2  7 
+  10 

+2  7 


aggregate,  too  < 


for  best  results.    No.  9.  This  specimen  much  densi 


No.  lOa.  A  well  graded  chatt.    No.  10.  Not  so  well  graded  as  l6;7.  also  a  slow  setting  ehatt. 


ind  14  days,  with  the  result  that  the  specimens  were 
3st,  the  mortar  not  having  sufficient  strength  to  with- 
tand  the  wear.  This  table  shows  the  degree  of  uni- 
ormit}'  given  by  each  series  and  also  the  effect  of 
ge  and  the  value  of  the  French  coefficient  of  wear  on 
he  abrasive  resistance  of  the  concrete. 

ABLE  II— MORTAR  ABRASION  TESTS  ON  CEMENT  CF  DIFFERENT 
BRANDS 

Age  28  Days, 
Per  Cent  Loss 

i-and  A    1:3 37  3 

'and  B   1:3  26  I 

-andC   1:3.  52  0 

•and  D  1:3.  52  8 

■and  E   1:3 31   8 

■and  F   1:3 54.5 

■andG   1:3 22  4 


Age    75  Day 

Per  Cent  Lo 

25  6 

10  7 

34  3 

42  5 

20  8 

35  6 

15  4 

Table  II  is  a  series  of  tests  on  mortar  made  with 
ifferent  brands  of  cement.  This  mortar  was  of  rather 
1  Inferior  quality.  This  shows  that  there  is  a  marked 
ifference  in  the  wearing  properties  at  early  ages,  of 
le  mortar  made  from  different  cements,  and  fi-om  data 
1  standard  tests  of  the  cement  the  resistance  to  abra- 
on  was  in  practical  agreement  with  the  strength.  In 
sneral,  the  properties  which  give  strength  might  be 
iken  as  indicative  of  the  resistance  to  wear. 


TABLE  HI— RESULTS  FROM  SAME  LOT  OK  CEMENT 
DIFFERENT  AGGREGATES 

F,  C,  or  Prop.           Loss  in         Loss  in 

Wear  of            Per  Cent     Pit  Cr^it 

•  ■"■Kate                            Value  Mix          28    Days      60  Days 

in  Granite   .                     18  1:2:3!           Ill                 68 

1:2:3!  112  80 

1  :  2     :  }J  10  2  6  9 

LWOMingrai.i-e  .                    18  1:11:2}            82               38 

iaconsin granite 18  1   :  IJ:3!            9  8               5  9 

ortar.  Blue  R  -ai.d..  1:3                    33   1              24  6 

It.  R.gravcl-sond...             \:%  I  :  1     ;  3i          14  8              13   1 

lc.R. gravel-sand..             15%  I  :  2    ;  31         22  8             1 9  5 

k.  H.  gravel,  screen- 

inpiondsand 15%  I  :  2    :  3J          21   0              16  7 

[)lln    ihatts    and    jig 

■•and i2to  18  I  :  3    :  i;          14  91 

plmchatli  jig  sand.         12tol8  12:2           13  9i            15  4 

nlin  chatts   Blue   R. 

'»nd I2tf.  18  I      3    :  i;       29  4t           22  8 

pun  chatts  Blue  R. 

'»nd 12t.j  18  I      2       2          15   It            15  8 

"crunchaits 12  to  18  13              (35  6)*         10  8 

iio  Bint  scr.  sand 12  I  :  H  :  2!         9  9               7  5 

How  Bint  Bcr.  san.l.  .             12  I  ;  1)  :  2:          7  6 

Licreencd  yellow  (lint- 

'»«•■■•_                                    12  1:11:2;         10  7 

I  Unective  xphere.    tMaxinium  aggregate  )  in. 


Crushing 

Strength 

28    Days 

Lb. 

3.010 

4.930 

2,626 
2.560 
1.975 


2.160 
3.960 
4,045 
4.740 


Table  III  shows  a  set  of  results  which  are  more  com- 
parable, as  all  were  made  with  the  same  lot  of  cement. 
They  were,  however,  made  at  different  times  and  repre- 
sent a  wide  range  of  aggregates. 

The  results  of  the  tests  indicate  that  the  method  of 
testing  is  entirely  practicable  and  possessed  of  sev- 
eral advantages  over  other  tests  so  far  developed. 

A  visual  inspection  of  tested  samples  indicates  the 
desirability  of  a  coarse  aggregate  of  smaller  size  than 
is  commonly  required  for  one  course  concrete  work. 

It  is  believed  that  the  improved  wearing  value  shown 
by  the  richer  mixes  used  for  the  wearing  course  of  a 
pavement  is  largely  due  to  the  finer  coarse  aggregate 
used  in  such  mixtures. 

The  mortar  bond  on  gravel  or  stone  breaking  with 
a  glassy  fracture  is  not  strong  enough  to  permit  the 
use  of  this  test  at  ages  earlier  than  60  days,  as  at 
earlier  ages  aggregate  breaks  out  of  its  bedding. 

It  is  not  believed  that  smaller  sized  spheres  would 
be  practicable.  Some  6-in.  spheres  were  cast  and  tried 
out  with  unsatisfactorv  results. 


To  Reduce  Time  of  Air  Seasoning  Wood 

Although  air  seasoning  of  wood  is  an  old  practice, 
no  systematic  attempt  has  ever  been  made  to  work  out 
exact  conditions  under  which  drying  time  and  drying 
costs  can  be  reduced  to  a  minimum.  In  co-operation 
with  the  saw  mills  and  wood  utilization  plants  through- 
out the  country,  the  Forest  Products  Laboratory,  Madi- 
son, Wis.,  is  organizing  an  extensive  field  study  to 
determine  piling  practice  which  will  result  in  the  fastest 
drying  rates  consistent  with  the  least  depreciation  of 
stock,  the  least  amount  of  required  yard  space  and  the 
least  handling  costs.  A  comparison  is  to  he  made  of 
the  effects  of  such  variables  as  sticker  heights,  spacing 
of  boards  in  layers,  heights  of  pile  foundations  and  the 
direction  of  piling  with  relation  to  prevailing  winds  and 
yard  alleyways.  The  study  .should  settle  the  question 
of  whether,  from  a  business  .standpoint  at  least,  lum- 
ber should  be  dried  partly  at  the  mill  and  partly  at  the 
plant  of  utilization  or  whether  it  should  be  completely 
dried  at  the  mill,  also  whether  air  seasoning  or  kiln 
drying  is  the  more  profitable. 


490 


ENGINEERING     NEWS-RECORD 


Vol.  87,  No.  12 


Safety  Factors  in  Airplane  Design 

Reasons  for  Adoption  of  Low  Factor.s  Based  on 

Abnormal  Conditions — Successful  Use 

of  Long  Columns 

By  Alfred  S.  Niles 

Aeronautical  Structural  Engineir,   f.   S.  ,\rmy  Air  Service, 
.McCook  Fifkl.  Dayton.  Ohiii 

THE  chief  difference  between  the  structural  design 
of  an  airplane  and  that  of  a  bridge  is  that  instead 
of  a  safety  factor  of  4  or  5  a  factor  of  about  1.7.5  or  2 
is  used.  This  statement  may  be  startling  to  struc- 
tural engineers  in  view  of  the  fact  that  one  of  the  chief 
structural  materials  used  in  airplane  construction  is 
wood;  biit  further  consideration  of  their  problem  will 
show  that  the  airplane  engineers  are  not  as  foolhardy 
as  would  appear  at  first  sight. 

In  ordinary  structures  the  load  is  applied  at  nearly 
all  points  on  the  structure  and  the  supporting  forces 
concentrated  at  a  few  points.  In  airplane  work  the 
reverse  is  the  case  most  of  the  load  being  carried  in 
the  forward  part  of  the  body,  the  supporting  forces 
being  widely  distributed  over  the  wings  and  control 
surfaces.  As  a  matter  of  common  practice  the  sup- 
porting forces  on  the  wings,  etc.,  are  usually  spoken  of 
as  loads  and  the  true  loads,  i.e.,  the  weight  of  the 
airplane  and  its  equipment,  as  supporting  forces.  In 
this  sense  the  loads  on  an  airplane  may  be  divided  into 
three  classes:  (1)  Loads  on  the  structure  in  normal 
flight;  (2)  loads  during  maneuvers  due  to  the  flight 
being  in  a  curved  path;  and  (3)  loads  resulting  from 
impact  in  landing.  Those  in  the  first  class  are  deter- 
mined largely  by  wind-tunnel  tests  of  small  models,  and 
to  a  much  less  extent  by  full-size  tests  in  flight.  Loads 
of  the  second  and  third  classes  are  found  by  theoretical 
considerations  checked  by  tests  in  the  field.  Once  the 
loads  acting  on  the  airplane  have  been  determined  the 
structure  can  be  resolved  into  its  component  beams 
and  trusses  and  designed  in  the  usual  manner. 

Pulling  Out  of  a  Dive 

The  loads  in  normal  flight  are  comparatively  small. 
The  weight  of  the  aii-pIane  plus  its  useful  load  must 
be  balanced  by  the  supporting  air  forces  on  the  wings. 
When  traveling  in  a  curved  path  the  airplane  has  an 
acceleration  toward  the  center  of  curvature  of  the  path, 
depending  on  its  linear  velocity  and  the  degree  of 
curvature  of  the  path.  In  order  to  cause  this  accelera- 
tion there  must  be  forces  applied  equal  to  the  mass 
times  the  acceleration.  As  one  pound  of  force  is  that 
force  which  will  give  a  mass  of  one  pound,  an  accelera- 
of  32.2  ft.  per  sec.  per  sec,  the  total  force  acting  on 
the  airplane  will  be  F  =  Wa/32.2,  where  F  is  the 
force,  W  the  weight  of  the  airplane  and  a  the  acce'.era- 
tion  in  feet  per  second  per  second.  The  most  severe 
maneuver  for  an  airplane  is  pulling  sharply  out  of  a 
steep  dive,  in  which  case,  it  has  been  calculated,  F 
may  under  exceptional  conditions  be  as  great  as  1511'. 
Flight  tests  with  an  accelerometer  made  in  England 
showed  a  maximum  value  actually  obtained  under  serv- 
ice conditions  for  F  of  4.2Tr.  Due  largely  to  these 
tests  and  the  fact  that  such  airplanes  have  proved  satis- 
factory, pursuit  airplanes  are  designed  to  carry  8.51^. 
This  gives  a  true  factor  of  safety  of  a  little  more  than 
two,  based  on  the  flight  tests. 

As  is  indicated  above,  the  abnormal  loads  on  the 
structure  are  a  certain  number  of  times  the  normal  ones 


in  unifoi-m  level  flight.  The  relative  distribution  of 
load  is  the  same.  For  this  reason  airplanes  are  de- 
signed for  a  given  "load  factor."  We  would  say  that 
the  pursuit  plane  was  designed  for  a  load  factor  of  8.5. 
Very  often  the  load  factor  is  incorrectly  called  the 
safety  factor,  but  the  practice  is  decreasing  as  it  gives 
a  false  impression  of  the  safety  of  the  structure.  For 
large  airplanes  which  are  not  going  to  be  maneuvered 
in  the  manner  of  pursuit  planes,  such  as  bombers  or 
large  commercial  machines,  the  load  factor  used  is  less 
than  8.5  but  is  still  chosen  to  give  a  true  safety  factor 
of  about  2. 

In  landing,  the  body  of  the  airplane  is  subjected  to 
considerable  impact.  Comparatively  little  has  been 
done  to  find  out  how  great  this  effect  will  be.  In  fact 
it  is  impossible  to  put  a  maximum  possible  value  to  it. 
The  only  thing  possible  is  to  determine  what  it  is 
likely  to  be  when  the  landing  is  made  by  an  ordinary 
skillful  pilot  under  service  conditions.  For  convenience 
this  load  also  is  expressed  by  a  load  factor,  and  the  body 
is  designed  to  carry  from  4  to  7  times  the  weight  oi 
the  airplane  applied  at  the  wheels  and  tail  skid.  The 
load  factor  in  any  given  case  is  determined  by  what  has 
proved  satisfactory  in  airplanes  of  similar  types.  Large 
slow  airplanes  are  designed  for  lower  factor  than  fasi 
pursuit  or  training  ships. 

It  can  be  seen  from  what  has  just  been  said  that 
while  the  airplane  has  a  low  factor  of  safety  in  th' 
abnormal  conditions  of  maneuvering,  the  safety  facto: 
for  normal  flight  is  much  higher. 

Accidents  Not  Due  to  Structural  Design 

Several  justifications  can  be  advanced  for  the  use  o 
the  low  safety  factor. 

First,  airplane  design  has  proven  generally  successful 
Very  few  accidents  have  happened  recently  due  to  fault; 
structural  design.  The  chief  causes  of  trouble  an 
engine  failure,  fire,  and  reckless  pilots.  Where  struc 
tural  failure  has  occurred  it  has  generally  been  du 
not  to  the  use  of  a  low  safety  factor  but  a  faulty  desig 
in  which  the  assumed  safety  factor  was  not  attained. 

Second,  the  maximum  loads  are  temporary.  It  h.'i 
been  found  that  wood  can  be  stressed  far  beyond  th 
elastic  limit,  almost  to  the  modulus  of  rupture,  and  i 
the  excess  load  is  removed  in  a  few  seconds  the  wood  i 
not  harmed.  In  the  case  of  steel,  the  elastic  limit  i 
more  than  50','  of  the  modulus  of  rupture,  so  that  th 
steel  members  will  not  be  stressed  beyond  the  elasti 
limit. 

Third,  the  ultimate  strength  of  struts  is  taken  as  th 
yield  point  in  compression.  In  this  respect  airplaii 
work  varies  considerably  from  ordinary  structur: 
work.  In  ordinaiy  column  formulas  the  maximm 
compressive  stress  on  a  column  is  taken  as  16,000  h 
per  sq.in.,  reduced  for  column  action.  This  gives 
factor  of  4  when  compared  to  an  ultimate  strength  ( 
04,000  lb.  per  sq.in.  But  the  yield  point  in  compreasir 
is  the  true  limit  of  the  strength  of  a  compression  men 
ber,  and  as  this  is  only  about  40,000  lb.  per  sq.in.  tl 
true  factor  of  safety  for  columns  in  ordinary  structur; 
work  is  only  about  2.5. 

Fourth,  most  of  the  struts  used  are  very  slender  ar 
can  be  computed  by  the  Euler  formula,  which  giv< 
much  more  accurate  results  for  long  slender  columi 
than  any  formula  yet  I'cvised  gives  for  the  shortt 
columns.  Slenderness  ratios  of  from  150  to  200  ai 
very   common    in    airplane   work.      In    this   connectic 
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reference  may  be  made  to  a  recent  editorial  in  Engi- 
neering News-Record  in  which  some  doubt  was  cast 
upon  the  reliability  of  long  slender  struts.  It  has  been 
found  in  airplane  practice  that  such  struts  are  pei-fectly 
reliable.  The  four  D.H.  airplanes  which  made  the  New 
York  to  Nome  and  return  flight  have  as  main  structural 
members  four  pin-ended  struts  with  a  maximum  slen- 
derness  ratio  of  170  and  four  with  a  slenderness  ratio 
of  220.  As  all  four  machines  made  this  10,000-mile 
flight  without  mishap  the  reliability  of  these  struts 
(spruce)  cannot  be  doubted. 

Fifth,  great  care  is  taken  to  compute  secondary 
stresses,  so  that  part  of  the  "factor  of  ignorance"  can 
be  eliminated. 

Sixth,  greater  care  is  taken  in  inspection  of  material 
and  workmanship  than  in  structural  work.  Due  to  the 
care  with  which  materials  are  selected  a  rectangular 
beam  of  spruce  can  be  assumed  to  have  a  modulus  of 
rupture  in  bending  of  10,300  lb.  per  sq.in.  instead  of  the 
4,000  lb.  per  sq.in.  which  is  used  in  structural  work  for 
ordinary  spruce.  Airplane  designers  make  no  allowance 
for  knots,  checks,  etc.,  because  such  defects  are  cause 
for  rejection  of  the  material. 

Seventh,  most  new  designs  are  checked  by  a  static 
;est  in  which  a  full-sized  airplane  is  loaded  with  sand 
)r  lead  shot  until  destruction.  In  this  way  any  weak- 
lesses  of  fittings,  etc.,  or  errors  in  design  are  found  out 
)efore  similar  airplanes  are  flown.  This  is  always  done 
vhere  there  is  any  doubt  with  regard  to  the  strength  of 
he  design.  In  France  the  static  tests  largely  take  the 
ilace  of  theoretical  analyses.  In  England  the  i-everse  is 
he  case,  reliance  being  placed  chiefly  on  theoretical 
nalyses.  The  U.  S.  Army  steers  a  middle  course, 
laking  a  theoretical  analysis  and  usually  checking  by 
tatic  test. 
If  these  considerations  are  taken  into  account,  it  will 
e  seen  that  the  design  of  airplanes  with  a  factor  of 
afety  of  2  or  slightly  less  is  not  the  reckless  practice 
aat  it  would  appear  on  first  sight,  but  is  a  procedure 
ecessitated  by  the  requirements  that  not  one  useless 
ound  of  weight  shall  be  found  in  the  structure,  and 
:  is  undoubtedly  justified  by  the  results  which  have 
een  obtained. 


Concrete  Proportioning  Tests  Made 
at  Washington  University 

In  a  thesis  presented  for  the  Degree  of  Bachelor  of 
cience  in  Civil  Engineering  of  Washington  University, 
.  E.  Salveter  and  E.  J.  Schewe  investigated  some  of 
le  current  methods  of  proportioning  concrete  and 
rrived  at  the  following  conclusions.  The  colorimetric 
!st  for  organic  impurities  in  sand  does  not  furnish  an 
;curate  basis  for  determining  whether  or  not  a  sand  is 
nfit  for  use  in  concrete.     The  slump  test  apparatus 

very  unreliable,  especially  in  leaner  concrete  mix- 
ires.  There  is  need  for  investigations  to  disclose 
hether  the  consistency  of  concrete  is  dependent  upon 
le  surface  area  of  the  aggregate  or  upon  some  func- 
on  of  the  fineness  or  grading  of  the  particles.  The 
ater  content  in  concrete  is  the  most  important  single 
ictor  influencing  strength,  though  the  eff'ect  is  more 
ronounced  in  early  ages.  The  water-cement  ratio 
las  proved  the  most  satisfactory  of  any  of  the  methods 
)r    considering    the    water    content    of    the    concrete 

ix. 


Tidal  Bore  Studies  on  River  Dee 
and  Its  Estuary 

Made  in  Connection  with  Investigations  of  Efifect 

of  Birkenhead  Water-Supply  Scheme 

on  Navigation  to  Chester 

By  William  Gore 

"f  Gore,  Nasmith  &  .Storrie.  Consulting  Engineers,  Toronto,  Ont. 

IT  SOMETIMES  happens  that  work  in  one  branch  of 
engineering  leads  to  studies  belonging  to  another 
branch.  The  following  is  an  example  in  point  where 
the  promotion  of  a  water-woi'ks  project  led  to  an  inves- 
tigation of  a  tidal  bore. 

When  promoting  a  bill  for  new  water-works  from 
North  Wales  to  take  water  from  a  tributary  of  the 
River  Dee,  the  County  Borough  of  Birkenhead,  England, 
was  opposed  by  the  River  Dee  Conservancy  Board,  rep- 
resenting the  Port  Authorities  of  the  ancient  city  of 
Chester.     The   basis   of   this   opposition   was   that   the 
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FIG.   1.      KSTIIARY  OF  THE  RIVER   DEE 

diversion  of  the  upland  waters  of  the  River  Dee  would 
deprive  that  river  of  some  of  the  natural  scour  required 
as  an  aid  in  maintaining  a  navigation  channel  through 
the  estuary  of  the  river.  It  was  alleged  that  the  situa- 
tion was  a  very  unfavorable  one  owing  to  a  tidal  bore, 
3  ft.  high,  which  stirred  up  the  sand  in  the  estuary  and 
in  the  bed  and  sides  of  the  river  and  made  the  ship 
channel  difficult  to  maintain. 

It  became  necessary  on  the  part  of  the  borough  to 
investigate  the  tidal  phenomena  in  the  estuary  and 
river  and  the  writer  had  charge  of  this  work  under  the 
direction  of  the  late  Dr.  George  F.  Deacon,  consulting 
engineer  to  the  borough. 

A  tidal  bore  is  the  beginning  of  a  flood  tide,  marked 
with  suddenness  and  distinction.  Many  tidal  rivers  or 
estuaries  are  subject  to  this  phenomenon  and  probably 
the  best  example  is  that  of  the  Bay  of  Fundy. 

The  bore  of  the  Welsh  River  Dee  was  de.scribed  a 
hundred  years  ago  in  De  Quincey's  "The  Confessions  of 
an  English  Opium  Eater,"  as  "a  high,  charging  block 
of  water  filling  the  whole  channel  of  the  river  and  com- 
ing down  upon  us  at  the  rate  of  forty  miles  an  hour." 
He  also  used  other  terms  and  expressions  of  a  more  or 
less  awe-inspiring  nature.  He  at  first  supposed  the  long 
foretold  event  of  Euripides,  "the  return  of  the  foun- 
tains of  the  deep  to  their  ancient  sources,"  was  about 
to  take  place.  By  reason  of  the  terror  that  inspired 
De  Quincey  or  for  other  reasons,  his  estimate  of  the 
velocity  of  the  bore  was   probably  several   times   too 
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FIG.  2.  TIDAL  DI.\GR.\MS  OF  RIVER  DEE  .\T  SAXDTCROFT. 
.\T  EQUINOCTIAL  SPRING  TIDE,  MARCH  31.  1907 
Observations  at  Sta.  3.  Fig.  1.  The  maximum  tidal  current  up- 
stream was  8  ft  per  second.  The  tidal  bore  traveled  upstream  at 
the  rate  of  12  ft.  per  second,  and  the  crest  of  the  tidal  wave  at  the 
rate  of  20  ft.  per  second. 

great,  and  in  other  respects  hi.s  observations  were 
unreliable. 

It  will  be  seen  (Fig.  1)  that  the  River  Dee  discharges 
into  Liverpool  Bay  by  an  estuary  fifteen  miles  in  length 
and  five  miles  wide  at  its  mouth.  At  low  tide  the 
estuary  is  mostly  sand  banks  which  are  ever  shifting 
and  changing  so  that  the  low  water  channel  as  shown  is 
only  approximate. 

The  highest  tides  travel  up  stream  several  miles 
above  Chester,  but  the  bore  goes  no  further  owing  to 
a  half-tide  weir  constructed  for  power  purposes  on  the 
site  of  an  earlier  example  of  the  13th  century.  The 
four  observation  stations  are  shown  by  the  encircled 
figures.  The  river  channel  between  Stations  2  and  4  is 
mostly  artificial  and  like  a  canal  with  embankments  on 
either  side  which  prevent  the  tides  from  covering  con- 
siderable areas  of  low-lying  lands.  The  low-water  chan- 
nel along  this  length  is  about  300  ft.  wide,  with  a  depth 
of  water  of  from  3  to  5  ft.  or  more,  depending  upon  the 
amount  of  upland  water.  It  is  along  this  channel  that 
the  bore  reaches  its  maximum  height  and  Station  3  was 
selected  as  the  point  of  reputed  maximum  height  of  the 
bore  for  the  more  detailed  examination  of  the  tides  and 
the  bore.  Stations  1,  2  and  4  were  used  only  when 
tidal  profiles  were  required.  At  Station  S  two  cross 
sections  were  selected,  200  ft.  apart,  and  the  velocities 
of  the  bore  and  of  the  tidal  currents  were  measured  by 
the  intei-vals  taken  to  travel  between  the  two  cross  sec- 
tions. The  tidal  currents  were  measured  by  vertical 
rod  floats  2  ft.  long  standing  3  in.  out  of  the  water  and 
surmounted  with  small  red  or  white  flags.  The  floats 
were  thrown  into  the  center  of  the  stream  some  dis- 
tance above  the  nearer  cross  section  and  picked  up 
beyond  the  further  one. 

The  profile  of  the  bore  was  determined  by  rods  gradu- 
ated in  colors,  driven  into  the  bed  of  the  river,  and  by 
strings  of  corks,  which  were  photographed  at  and  be- 
fore the  passage  of  the  bore. 

The  observations  took  place  over  a  series  of  daylight 
tides  preceding  and  including  a  vernal  equinoctial  spring 
tide  and  one  day  following  it.  This  period  was  selected 
so  as  to  cover  the  highest  tides.  At  this  time  the  sun 
and  moon  are  most  nearly  in  a  straight  line  with  the 
earth  and  in  consequence  the  resultant  of  the  tide  gene- 
rating forces  is  a  maximum. 

Tbf   bore   develoiis    :.»    high   tides   only;    that    is,   at 


spring  tides  and  a  few  tides  on  either  side  thereof.  At 
the  spring  tides  the  bore  commences  about  half  way 
between  Stations  1  and  2.  reaches  a  maximum  along  the 
straight  reach  at  Station  3  and  gradually  recedes  until 
Station  4  is  reached,  when  it  suffers  extinction  at  the 
Causeway  Weir.  At  this  point  there  is  some  evidence 
of  a  slight  reflection  back  down  stream. 

Fig.  2  shows  the  tidal  levels  and  velocities  at  Station 
3  for  the  highest  tide  experienced.  The  sudden  rise  of 
level  of  2  ft.  at  the  passage  of  the  bore  is  followed  by 
an  almost  uniform  rate  of  rise  up  to  the  highest  point 
1  hr.  40  min.  later,  followed  by  a  nearly  uniform  rate 
of  fall  for  3  hr.,  which  then  gradually  reduces  until 
low  water  is  reached.  The  velocity  curve  shows  a  sud- 
den change  from  1.4  ft.  per  second  down  stream  to 
3.5  ft.  per  second  up  stream  at  the  passage  of  the  bore, 
followed  by  a  gradually  decreasing  rate  of  increase 
until  a  maximum  of  8  ft.  per  second  is  reached  24  min. 
later.  The  tidal  current  then  falls  to  zero  in  a  further 
one  hundred  minutes.  These  are  typical  of  the  whok 
series  of  observations  at  Station  3,  and  differ  very  mucl 
from    the    almost    simple    sine-shaped   generating   tidt 
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Easter  Honday.1  s+.April,  1901 

'■■ir,.  3.     ."^IMULT.VNEOI'S  TIDAL  LEVELS  OF  RIVER  DEE 

AND  ESTl'ARf.  APRIL  1.  l507 
Observation.<i    24   hours  after  vernal   et,ulnoctiaI   spring   tide 
.■>.,  IfiJ  and  26  miles,  respectively,  from  Liverpool  Bay. 

curve  at  points  near  Liverpool  Bay,  as  shown  by  obsei 
vations  at  Station  1,  Fig.  3. 

In  Fig.  3  are  shown  simultaneous  tidal  diagrams  < 
a  high  tide  24  hr.  following  the  vernal  equinocti: 
spring  tide.  The  range  at  Station  1  was  28  ft.,  that  ; 
Station  2,  13  ft.  and  at  4,  7.5  ft.  The  height  of  W 
crest  of  the  tidal  wave  or  the  high-water  mark,  as  it  i 
called,  rises  with  the  distance  up  stream.  The  flo( 
portions  of  the  same  tide  is  shown  in  profile  on  Fig.  4  \ 
an  exaggerated  vertical  scale  for  half-hourly  interval 
Two  kinds  of  bores  or  wave  fronts  were  observe^ 
These  are  also  shown  in  Fig.  4  to  a  natural  scab  wi' 
the  same  vertical  .sca'e  as  the  tidal  profiles. 

The  photographs.  Figs.  5  and  G,  show  the  appearam 
of  the  bore.  The  greatest  height  measured  was  ju 
under  2  ft.  and  the  maximum  velocity  12  ft.  per  secon 

It  will  be  seen  that  the  bore  is  partly  a  smooth  wa^ 
and  partly  a  breaking  one.  Sometimes  it  is  who! 
smooth,  at  others  wholly  breaking  and  the  chanp' 
from  one  condition  to  another  are  exceedingly  rapi 


September  22,  19il 


ENGINEERING     N  E  W  S  -  R  E  C  0  R  D 


493 


MOSTYN  TIP 
STATIO/S0 


COA^AJAH    QUAY 
STATION  Q 


25    lb 


\Z    13     14    15     Ifc     n 
from    Liverpool     Bay 

TIDAL  PROFILES  OF  RIVER  DEE  AND  ESTITARY    TAKEN  AT  HALF-HOUR 
INTERVALS.  APRIL  1.  1007. 


ccompanied  by  much  noise  and  turmoil.  At  the  edges 
he  water  is  turbid,  showing  ercsion  of  the  sides  of  the 
hannel,  which  are  more  or  less  protected  by  stone 
itching;  but  the  turbidity  spreads  into  the  main  body 
f  the  water  at  some  distance  behind  the  wave  front. 
Attempts  by  means  of  floats  were  made  to  determine 
le  movements  of  the  water  in  the  bore  but  not  very 
iccessfully.  The  ebb  current  immediately  in  front  of 
le  bore  was  about  1.5  ft.  per  second.     In  the  case  of 


moved  up  stream  at  a  faster 
and  faster  rate  until  a  max- 
imum of  about  8  ft.  per  second 
was  reached  at  a  point  more 
than  a  mile  behind  the  bore. 
The  immediate  cause  of  the 
bore  is  the  rapid  change  in 
the  direction  and  velocity  of 
the  water  in  the  tidal  channel. 
This  is  brought  about  by  the 
main  portion  of  the  tidal  wave 
traveling  forward  at  a  more 
rapid  rate  than  the  forefront. 
Thus,  the  crest  of  the  tidal 
wave  in  this  case  was  ob- 
served to  travel  up  stream  at 
the  rate  of  20  ft.  per  second 
while  the  bore  moved  at  only 
12  ft.  per  second.  These 
velocities  must  be  distin- 
guished from  the  tidal  cur- 
rents, which  in  no  case  ex- 
ceeded 8  ft.  per  second.  Thus, 
during  the  flood  tide,  the  rear 
portions  of  the,  tidal  wave 
crowd  upon  the  front  por- 
tions more  and  more,  produc- 
ing a  steeper  and  steeper  forefront  until  instability  is 
reached  and  the  true  bore  is  formed.  The  difference 
in  the  rate  of  travel  of  the  various  portions  of  the  tidal 
wave  is  due  primarily  to  the  difference  in  the  depth  of 
the  water.  The  wave  velocities  observed  appear  to 
follow  very  closely  the  formula  v'  =^  2  g  h,  where  v  is 
the  velocity  of  tidal  propagation  in  feet  per  second 
along  the  water  and  h  is  the  depth  from  the  surface 
to  the  mass  center  of  the  section  of  the  channel. 


iiG.  :,.  VIEW  OF  TIDAL  BORE  ON  RIVER  DEE  AT 
SA.NDTCROFT.  MARCH  U.  IftO" 
Taken  at  Station  3  (.«ei-  map  Fig.  1)  at  tlu-  beginning  of  an 
ulnoctial  Spring  Tide,  whicli  i.s  the  liighc-it  scheduled  of  a  aix- 
•nth  period.  The  top  of  the  rod  in  the  center  of  the  river,  lust 
front  of  the  bore,  is  2  ft.  2  in.  above  low  water.  .lust  back  of 
«  rod  at  .'i-ft.  Intervals,  are  two  others.  At  the  time  of  the 
■aage  of  the  bore  a  strong  wind  was  blowing  from  the  riijht 
ward  quarter. 

e  breaking  wave  the  direction  was  reversed  almost  in- 
■  intly  but  the  wave  moved  forward  much  faster  than 
"e  water.  Thus,  while  the  wave  moved  at  12  ft.  per 
);ond,  the  water,  until  some  distance  back,  did  not 
nch  half  this  rate.  In  the  case  of  the  smooth  waves, 
'iJre  was  a  steady  slowing  up  and  a  reversal  before  the 
<t!8t  of  the  first  wave  was  reached,  which  was  again 
K-eraed  at  the  trough  following.  The  same  thing  oc- 
frred  with  the  succeeding  wave,  after  which  the  float 


FIG.  6.  TIDAL  BORE  IN  RIVER  DEE,  MARCH  29.  1907 
The  white  streak  in  front  of  the  bore  is  a  string  of  corks  put  in 
the  river  to  form  a  profile.  The  nearer  portions  of  the  bore  are 
in  the  form  of  smooth  waves  while  the  distant  parts  are  broken. 
Interest  In  the  phenomenon  is  added  by  its  continually  changing 
character. 

Similar  observations  to  the  above  made  by  the  writer 
on  the  Manchester  Ship  Canal,  indicated  on  Fig.  1, 
which  at  that  time  was  partly  tidal,  did  not  di.sclo.se  a 
bore,  although  subjected  to  the  same  generating  tide  in 
Liverpool  Bay;  but,  as  the  water  in  the  canal  was  28  ft. 
deep  instead  of,  say  4  ft.,  the  forefront  of  the  tidal 
wave  propagated  at  the  much  greater  rate  of  30  ft.  a 
second  and  was  reflected  back  and  forth  over  a  reach  of 
12  miles  in  length  until  it  faded  away.  In  this  case  the 
formulse  for  v  also  applied. 

From  the  spectacular  point  of  view  it  is  to  be  re- 
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gretted  that  the  magnitude  of  the  Dee  bore,  as  disclosed 
by  the  present  series  of  measurements,  was  much  less 
than  that  given  by  repute.  This  experience,  however, 
does  suggest  that  this  class  of  phenomena  is  often 
magnified  above  its  proper  value  by  casual  observers. 
At  the  same  time  it  is  well  to  state  that  the  general 
appearance  of  the  bore  is  very  striking  and  somewhat 
startling  to  an  obsei-ver  at  the  edge  of  the  river.  Some 
of  the  more  experienced  local  boatmen  will  ride  the  bore, 
but  others  scuttle  to  the  shore  when  it  approaches. 
The  outcome  of  the  opposition  was  that  Birkenhead 


agreed  to  pay  the  port  authorities  of  Chester  a  small 
annual  sum  to  cover  the  alleged  increased  cost  of  main- 
taining the  ship  channel,  but  as  the  borough  discharges 
down  stream  at  the  head  woi-ks  continuously  one-third 
of  the  whole  yield  of  the  reservoirs  plus  all  overflows, 
the  injury  to  the  navigation  interests  must,  if  any,  be 
very  little  indeed.  From  obsen'ations  by  the  writer  of 
several  different  tidal  rivers  he  has  come  to  the  definite 
conclusion  that  a  tidal  bore  is  evidence  of  a  defective 
channel  from  a  navigation  point  of  view,  and  is  not  the 
cause  of  the  channel  being  defective. 


San  Antonio  Flood  Damage  Estimated  at  Ten  Millions 

Rainfall  of  Phenomenal  Intensity  Brought  by  Storm  Traveling  North  from  Mexico — Much  Pavement  and 
Numerous  Bridges  Destroyed — Plan  to  Build  Detention  Basin 


SUPPLEMENTING  the  brief  telegraphic  reports  of 
the  San  Antonio  flood  of  Sept.  10  printed  in  our  news 
columns  last  week  (p.  462),  we  give  below  further 
reports  and  data  on  the  effects  of  the  flood  and  the 
rainfall  that  caused  it.  The  estimate  of  total  loss  given 
by  the  city  engineer  reaches  the  high  figure  of  $10,000,- 
000.  Of  sp5cial  importance  is  his  statement  that  a 
detention-reservoir  project  will  probably  be  voted  on 
shortly.  The  rainfall  figures  reported  by  the  Weather 
Bureau  confirm  the  early  advices  and  tend  to  establish 
the  southern  Texas  storm  as  among  the  most  remark- 
able rainfalls  of  which  definite  record  has  been  obtained 
in  this  country.        

The  Flood  and  Its  Effects 

By  D.  D.  Harrigan 

City   Engineer   of   San    .Vntonio 

The  most  extensive  and  destructive  flood  in  the  his- 
tory of  the  ancient  city  of  San  Antonio  occurred  in  the 
late  hours  of  Sept.  9  and  the  early  morning  hours  of 
Sept.  10,  1921.  Preceded  by  24  hr.  of  almost  contin- 
uous rain  in  and  around  the  city,  a  heavy  storm  broke 
in  the  evening  of  Sept.  9,  accompanied  by  heavy  rain 
from  7  to  9  p.m.  The  total  rainfall  in  the  center  of 
the  city  during  the  twenty-four  hours  preceding  the 
flood  was  approximately  8  in.  A  few  hours  previous 
to  the  heaviest  of  this  rain  the  records  show  that  there 
had  fallen  in  the  valley  of  the  Olmos  Creek,  which 
empties  into  the  San  Antonio  River  at  the  city  line, 
approximately  13J  in.  of  rain  in  a  very  short  time. 
About  midnight  this  raging  torrent  of  water,  augmented 
by  the  heavy  local  rain,  swept  upon  the  center  of  the 
city.  By  2  a.m.  of  Sept.  10  a  section  of  the  city  six 
miles  long  and  from  one-third  to  one  mile  wide  was 
under  water.  Practically  the  entire  business  district 
was  covered  with  from  3  to  10  ft.  of  water.  In  addition 
about  two  square  miles  of  residence  section  were  inun- 
dated. 

From  the  approximate  data  obtainable  at  this  time, 
it  appears  that  about  20,000  sec.-ft.  of  water  crossed 
the  center  of  the  city.  The  total  property  loss  will  prob- 
ably reach  $10,000,000,  of  which  the  city  will  probably 
lose  about  $800,000. 

Paving. — Of  the  paving  loss  of  $350,000,  the  prin- 
cipal item  was  more  than  100,000  sq.yd.  of  wood  block 
paving,  the  lo.ss  of  this  material  being  approximately 
two-thirds  of  the  total  yardage  of  this  class  of  paving 


in  the  city.  This  experience  will  bar  forever  the  use 
of  wood  block  paving  in  San  Antonio,  except  for  patch- 
ing on  streets  where  the  damage  is  not  sufficient  to 
justify  replacing. 

Bridges. — The  loss  to  bridges  was  approximately 
$150,000,  the  largest  item  being  a  three-girder  bridge 
on  South  Alamo  St.,  over  the  San  Antonio  River. 
This  bridge,  which  will  require  about  $25,000  to  replace, 
was  built  some  ten  years  ago.  Its  destruction  is  due 
to  the  fact  that  the  footings  of  the  piers  rested  on 
gravel  only  4  ft.  beneath  the  bed  of  the  stream.  Due  to 
the  accumulation  of  wreckage  against  the  bridge,  a 
siphon  was  formed  underneath  the  bridge  which  cut  two 
channels  between  the  piers,  undermining  the  founda- 
tions and  causing  a  total  loss.  There  were  sixteen 
smaller  bridges  completely  wrecked,  and  thirteen  badly 
damaged. 

Other  Public  Property. — The  loss  to  public  buildings 
and  parks  will  approximate  $200,000.  Fire  equipment 
and  miscellaneous  damage  and  cost  of  salvaging  will 
reach  $100,000. 

Within  sixty  days,  weather  permitting,  all  paving 
can  be  replaced,  and  within  120  to  140  days,  weather 
permitting,  all  bridges  can  be  replaced. 

Protectioti. — The  city  at  the  present  time  has  practi- 
cally no  protection  against  cloudbursts  such  as  this  one. 
but  it  is  proposed  to  vote  a  bond  issue  to  construct  a 
detention  reservoir  above  the  city  to  regulate  the  flow 
of  flood  waters  so  that  they  may  be  confined  to  the 
channel,  and  the  excess  be  allowed  to  run  off  in  subse- 
quent hours  or  days.  This  dam  will  probably  cost  in 
the  neighborhood  of  $2,000,000. 

The  total  loss  of  life  will  probably  not  exceed  seventy- 
five. 

Effect  on  Public  Utilities 
By  Robert  J.  Harding 

Vlw-Prcsldcnt  and  General  Manager,  San   Antonio 
Water  Supply  Co. 

Metcalf  &  Eddy,  in  their  report  of  the  city  a  year 
ago,  indicated  a  possibility  of  a  flood  such  as  has 
occurred.  The  high-water  level  reached  a  point  6  ft- 
higher  than  has  occurred  in  the  last  35  or  40  years. 

Lighting  and  Power. — The  San  Antonio  Public  Serv- 
ice Co.,  which  operates  the  gas,  electric  and  street  car 
companies,  suffered  no  damage  to  the  gas  works  or  to 
the  gas  distribution  system. 

One  of  the  two  power  stations  was  considerably  dam- 
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aged  by  the  water  filling  the  basements  and  covering 
the  main  floor,  so  that  the  service  from  a  large  part 
of  this  station  has  been  out.  This  station  also  furnished 
the  direct  current  in  the  city  and  operated  the  street 
cars,  so  that  the  street  cars  were  immediately  placed 
out  of  service.  By  Sept.  13  they  were  in  operation 
again,  however.  The  underground  electrical  system  has 
been  considerably  damaged. 

Water. — The  San  Antonio  Water  Supply  Co.,  which 
operates  two  pumping  stations  in  a  direct  system  of 
water  distribution,  had  both  stations  out  of  service  on 
account  of  the  water.  The  main  station,  however,  was 
restored  within  39  hours. 

No  material  damage  was  done  to  the  water  works 
system.  The  hydrostatic  level  of  the  artesian  wells 
was  sufficiently  high  to  maintain  water  service  for  one- 
half  of  the  population,  including  the  business  district, 
and  was  sufficient  for  fire  protection  with  the  assistance 
of  fire  engines  in  this  area. 


Extraordinary  Rainfall  Due  to  Mexican  Storm 
By  C.  C.  Clark 

Acting  Chief  of  Weather  Bureau,  Washington,  D.   C. 

Complete  reports  of  the  Texas  rainfall  preceding  the 
recent  flood  will  not  be  available  for  two  or  three  weeks, 
but  below  is  given  such  a  summaiy  as  we  have  been 
able  to  compile  from  the  brief  telegraphic  reports 
received. 

AMOUNT  OF  RAINFALL,  INCHES 

Station                  Sept.  8  Sept.  9  Sept.  10  Sept.  1 1         Total 

SanAntonio 0  55  3  49               3.36  7  4o 

Boerne 0  22  6  44              6  66 

New  Braunfela 9  38              ...  9  38 

.San  Marcos 8  00                I    50  9  50 

Austin 0  20  0  78              18  24  19  22 

Marble  Falls 0  56  5  50              1100  ...  17  06 

Cameron 0  76  12  46               0  84  14  06 

Temple 0  34               9  00  2  54  1 1  88 

Taylor 0  34  2150  2   13  23  97 

Gcorgetow-n I   40              II    30  I   42  14  12 

The  separate  values  on  Sept.  9  and  10  for  Boerne, 
Xew  Braunfels,  San  Marcos  and  Cameron  are  not  strictly 
comparable  with  those  given  for  the  remaining  stations, 
owing  to  a  difference  in  the  hour  of  observation,  but  the 
:ombined  totals  for  Sept.  9  and  10  are  comparable. 
Again,  the  rainfall  given  on  Sept.  11  for  Temple,  Taylor 
and  Georgetown  really  belongs  to  Sept.  10,  as  the  rain 
evidently  ceased  during  the  early  afternoon  of  the  latter 
late.  Observations  are  taken  at  7  a.m.  local  time,  and 
any  rain  after  that  hour  would  be  recorded  on  the 
following  date. 

High  Intensities — No  details  for  periods  less  than 
24  hr.  have  been  received,  except  from  Taylor,  where 
it  appears  that  the  heavy  rain  began  at  3:30  a.m.,  Sept. 
3,  and  ended  at  1  p.m.,  Sept.  10,  a  period  of  3.31  hr., 
luring  which  time  23.63  in.  fell.  From  6:45  p.m.,  Sept. 
3,  until  7  a.m.,  Sept.  10,  a  period  of  121  hr.,  19.49  in. 
3f  rain  fell,  of  which  3.61  in.  fell  between  8  and  9  p.m., 
Sept.  9. 

The  24-hr.  rainfall  at  Taylor,  ending  11 :41  a.m.,  S«pt. 
10,  was  23.10  in.  This  exceeds  all  previous  records  for 
he  state  of  Texas.  The  previous  heavie.st  fall  was  20.60 
n.  on  June  28-29,  1913,  at  Montell,  Uvalde  Co.,  near  the 
leadwaters  of  the  Nueces  River.  The  one-hour  fall  of 
5.61  in.  has  been  exceeded  quite  often,  and  in  various 
tections  of  the  country. 

Cause. — As  to  the  direct  cause  of  the  excessive  rains: 
tn  our  opinion  they  were  due  to  a  storm  that  moved 
nland  south  of  Tampico,  Mex.,  on  Sept.  7.    At  7  a.m., 


Sept.  8,  at  Laredo,  Webb  Co.,  Tex.,  on  the  Rio  Grande, 
a  24-hr.  rainfall  of  6  in.  was  reported;  at  Encinal,  La 
Salle  Co.,  Tex.,  about  40  mi.  north  of  Laredo,  4.05  in. 
at  7  a.m.,  Sept.  9;  and  at  Hondo,  Medina  Co.,  Tex., 
about  85  mi.  north  of  Encinal,  5.70  in.  at  7  a.m.,  Sept. 
10,  indicating  a  slow,  yet  steady,  northward  movement 
of  the  heavy-rain  conditions.  Apparently  the  excessive 
rainfall  did  not  extend  very  far  north  of  Temple. 


A  Long  and  Enviable  Mayoralty  Record 

AFTER  having  been  twenty-two  times  elected  and 
.  four  times  defeated  as  candidate  for  mayor  of  New 
Bedford,  prior  to  which  he  served  as  common  councilman 
and  before  that  for  four  years  as  postmaster  of  the  city 
named,  Charles  S.  Ashley  has  announced  that  he  will 
not  stand  for  re-election  as  mayor  after  the  completion 
of  his  present  or  twenty-second  term.  He  says  that 
while  he  has  enjoyed  political  life,  he  considers  some 
thirty-five  years  of  it  sufficient — but  puts  in  the  saving 
clause  "for  the  present." 

On  entering  upon  his  twentieth  term  as  mayor  some 
eighty  merchants  and  manufacturers  of  New  Bedford 
presented  him  with  a  purse  of  $12,000  by  way  of  appre- 
ciation of  what  he  had  done  for  the  city  in  the  past 
and  encouragement  for  the  future.  At  that  time 
Engineering  News-Record  wrote  to  R.  C.  P.  Coggeshall, 
known  to  many  of  its  readers  as  superintendent 
of  the  New  Bedford  water-works  for  decades,  asking 
for  a  few  sentences  of  explanation  and  appreciation  of 
Mayor  Ashley's  long  and  successful  career  as  mayor. 
Mr.  Coggeshall's  reply  has  heretofore  remained  unpub- 
lished. It  seems  opportune  to  print  it  now  in  view 
of  Mayor  Ashley's  recent  announcement: 

Charles  Sumner  Ashley  is  sixty  years  old  [February, 
1919].  He  is  a  professional  politician  of  high  grade.  In 
addition  he  has  been  a  student  of  civic  affairs,  and  for  many 
years  has  been  recognized  as  an  expei-t  in  such  matters, 
aside  from  their  political  aspects. 

He  is  well  equipped  to  become  the  general  manager  of 
any  municipality,  has  a  most  vivid  imagination,  and  fore- 
casts the  needs  of  this  community  several  years  in  advance 
of  its  requirements.  He  views  such  problems  broadly,  leav- 
ing the  details  to  be  worked  out  by  others  under  his  direc- 
tion. He  is  a  great  dreamer  and  his  dreams  are  apt  to 
come  true. 

Owing  to  the  rapid  gi-owth  of  New  Bedford  for  the  past 
twenty  years  Mayor  Ashley  has  had  the  good  luck  to  see 
his  visions  mature  in  such  a  way  that  practical  men  of  affairs 
rise  up  and  call  him  blessed.  The  impetus  due  to  his  activi- 
ties affect  every  city  department. 

He  has  replaced  narrow  ways  in  the  business  section  of 
the  city  with  wide  avenues,  reconstructed  the  fire  depart- 
ment, enlarged  the  water-works,  constructed  new  parks, 
new  cemeteries,  new  and  extensive  sewers,  and  been  in.stru- 
mental  in  having  other  improvements  made.  Just  now,  in 
his  private  capacity,  he  is  organizing  a  bank  of  which  he 
is  to  be  the  president. 

New  Bedford  has  never  been  a  follower  of  national  party 
lines.  For  many  years  the  issue  has  been  Ashley  or  other- 
wise. The  division  comes  upon  some  local  problem.  In 
national  and  state  politics,  Mr.  Ashley  is  a  Democrat.  He 
was  postmaster  during  Cleveland's  administration  and  was 
first  elected  mayor  in  1890.  His  term  of  office  has  not  been 
continuous. 

No  man  can  live  so  long  in  the  public  eye  without  creating 
bitter  opposition,  and  Mayor  Ashley  is  no  exception  to  this 
rule,  but  he  has  steadily  made  more  friends  than  opponents, 
largely  due  to  his  winning  personality.  While  he  is  a  great 
politician,  he  never  interferes  or  tries  to  influence  the  votes 
of  the  employees  of  the  various  departments.  In  all  the 
long  years  we  have  been  together  he  and  I  have  never  con- 
versed upon    the   subject. 
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Problems  and  Progress  in  the  Water- Works  Field 

Abstracts  of  Papers  and  Discussions  Before  the  Annual  Convention  of  the  New  England  Water  Works 
Association  by.  Allen  Hazen.  George  C.  Whipple,  Harrison  P.  Eddy  and  Others 

as  more  is  known.  The  importance  of  each  new  advance 
is  apt  to  be  exaggerated  at  the  time.  Subsequent  exfie- 
rience  often  shows  unexpected  drawbacks.  We  do  not  even 
know  about  all  of  the  disease-producing  qualities  in  water 
well  enough  to  be  sure  that  all  of  them  are  eliminated 
with  the  bacteria  that  we  count,  and  on  which  present  judg- 
ments of  the  efficiency  of  the  processes  are  mainly  based. 

Chlorination,  Filtration,  Supervision 

As  chlorine  kills  nearly  all  the  bacteria,  we  may  logically 
let  up  on  the  rigidity  of  our  filter  requirements;  but  how 
much?  Can  we  put  the  filter  back  to  the  point  where  it  is 
only  a  rough  strainer?  Or  is  it  not  wiser  to  keep,  even  at 
added  cost,  the  major  part  of  the  splendid  efficiency  that 
was  obtained  by  the  best  filters  before  chlorine  was  used? 
And  with  these  processes  of  filtration  and  disinfection  in 
use  is  it  not  wise  to  retain  to  the  full  ordinary  limit  the 
sanitary  supervision  of  rural  populations  developed  before 
disinfection  began?  This  is  usually  an  inexpensive  part  of 
the  protection  and  it  certainly  produces  results  in  the  safety 
of  the  furnished  water  supply. 

Then  there  are  the  supplies,  not  very  numerous  to  be  sure, 
but  there  are  very  important  examples,  where  the  sanitary 
quality  reached  by  the  lines  of  defense  already  in  use  has 
been  so  high  that  it  has  not  been  thought  necessary  to 
use  chlorine.  Some  of  us  may  think,  even  in  these  cases, 
that  the  use  of  chlorine  as  insurance  against  remote  con- 
tingencies would  be  worth  while,  but  we  must  admit  that 
results  actually  obtained  without  it  leave  little  ground  for 
criticism. 

The  standards  of  quality  of  public  water  supplies  have 
increased  and  will  no  doubt  increase  still  further.  When 
water  that  caused  only  a  few  deaths  replaced  water  that 
caused  a  great  many  deaths,  the  improvement  was  so  great 
that  it  seemed  at  first  to  be  wholly  satisfactory.  As  years 
go  by,  and  our  students  and  laboratory  men  study  the  cases 
minutely  and  find  out  what  is  happening,  they  sometimes 
find  that  conditions  might  be  still  better.  Standards  are 
again  raised  and  still  better  water  is  demanded.  The  art 
of  water  purification  has  advanced  in  the  last  decades  to 
meet  these  demands.  How  far  it  has  yet  to  go  and  how  the 
best  informed  sanitarians  of  the  future  will  regard  the 
qualities  of  water  now  supplied  can  only  be  disclosed  by  the 
future.  It  is  certain  that  polluted  waters  of  years  ago  pro- 
duced more  disease  and  more  deaths  than  can  be  accounted 
for  by  present  theories  of  water  carried  disease.  When  we 
have  stopped  the  bacteria  that  are  counted  in  the  labora- 
tory, have  we  stopped  all  the  disease-producing  qualities 
of  the  water?  That  is  what  we  do  not  yet  fully  know,  and 
until  that  question  is  answered  more  conclusively  than  it 
can  be  answered  today,  and  more  conclusively  than  there 
seems  to  be,  an  immediate  prospect  of  its  being  answered, 
we  shall  do  well,  within  reason,  to  stick  to  all  the  approved 
lines  of  defense  that  are  in  use,  and  that  can  be  econom- 
ically maintained  without  going  to  unreasonable  extremes. 

In  the  meantime  there  is  much  to  be  done.  Information 
is  ahead  of  practice.  There  are  opportunities  in  New  Eng- 
land and  throughout  the  country  to  secure  added  safety 
by  the  better  application  of  well  known  methods;  and  it  is 
for  us  to  see  that  no  promising  opportunity  is  lost. 

£)i.sci(*siO)i— Frank  W.  Green,  Little  Falls.  N.  J.,  sug- 
gested three  minor  lines  of  defense  not  mentioned  by  Mr. 
Hazen:  (1)  Typhoid  inoculation  of  residents  on  river  banks 
and  in  catchment  areas;  (2'>  education  of  doctors  and 
nurses  in  care  of  typhoid  patients;  (.'?)  provision  of  swim 
ming  pools  to  keep  city  populations  from  bathing  in  waters 
used  for  public  supply.  A.  \\.  Fohvell,  New  York  City 
called  attention  to  dangers  from  the  automobile  campinf: 
places  now  becoming  common.  H.  P.  Eddy  remarked  or 
the  necessity  for  vigilance,  regardless  of  the  number  o1 
lines  of  defense,  as  witness  the  recent  typhoid  epidemic  a' 
Salem,  Ohio. 


Sanitary  Protection  of  Water  Supplies 

By  Allen  Hazen 

Consulting  Engineer,  Is'cw  York  City 

I  AM  going  to  speak  to  you  today  about  the  relations 
between  water  supply  and  disease,  and  about  what  is 
done  and  may  reasonably  be  done  to  keep  public  water 
supplies  from  carrjring  disease,  and  from  ever  being  in  a 
position  where  those  who  take  the  water  may  have  well 
grounded  anxieties  as  to  the  safety  of  the  supply.  I  pro- 
pose to  discuss  this  matter  in  very  general  terms,  and 
with  particular  reference  to  the  developments  of  the  last 
few  years,  that  have  put  at  our  dipsosal  new  and  most 
useful  methods  of  control. 

The  question  now  presented  is  not  so  much  how  to  keep 
our  water  supplies  free  from  disease-producing  qualities, 
for  that  question  has  been  answered;  but  rather  to  see 
what  precautions  may  best  be  taken  to  secure  safety  with- 
out duplicating  to  an  unreasonable  extent  parallel  lines  of 
defense  when  this  involves  added  cost  and  an  unreasonable 
burden  on  the  people  who  pay  the  bills. 

Six  Lines  of  Defense 

[Mr.  Hazen  then  reviewed  the  following  six  lines  of 
defense:  (1)  Ownership  and  (2)  sanitary  supervision  of 
catchment  areas;  (3)  treatment  of  sewage  from  towns  on 
catchment  areas;  (4)  water  purification  by  natural  agen- 
cies— storage;  (5)  filtration,  including  pre-sedimentation 
and  coagulation;   (6)  disinfection. — EnlTOR.] 

We  need  to  know  how  to  select  those  lines  of  defense 
that  will  give  us  the  desired  security  with  the  least  cost 
and  with  the  least  disturbance  to  existing  desirable  condi- 
tions. Often  the  answer  will  be  found  in  the  application  of 
several  lines  of  defense.  For  instance,  taking  the  first 
one  enumerated  above — it  will  be  worth  while  to  buy  and 
control,  as  completely  as  ownership  gives  control,  certain 
parts  of  the  catchment  area.  These  parts  will  naturally 
be  the  areas  along  the  streams  and  near  the  intakes  and 
about  the  resei-voirs.  They  may  also  extend  to  areas 
which,  because  of  topography  and  other  conditions,  are 
more  than  unusually  favorable  for  future  occupation  and 
pollution.  The  cost  of  the  land  must  be  considered.  It  will 
be  worth  while  to  buy  large  areas  of  cheap  wild  land.  It 
will  not  be  worth  while  to  buy  highly  developed  propei-ty 
that  has  been  arranged  to  prevent  pollution.  Much  protec- 
tion may  be  secured  by  ownership,  even  though  only  a  frac- 
tion of  the  whole  catchment  area  is  acquired. 

Storage  in  large  reservoirs  often  or  usually  helps  in  main- 
taining the  safety  of  the  supply,  but  it  is  not  to  be  depended 
upon  at  all  times.  It  fails  to  be  reliable  when  heavy  rains 
follow  droughts  that  have  depleted  the  reservoir.  It  has 
been  one  of  the  great  elements  in  maintaining  the  sanitary 
quality  of  some  of  our  supplies  even  though  it  is  not  efficient 
at  all  times.  It  is  efficient  most  of  the  time,  and  the 
existence  of  storage  on  some  of  our  larger  water  supplies 
has  been  a  potent  influence  in  reducing  any  disease-produc- 
ing qualities  which  the  water  might  otherwise  carry. 

The  progress  that  has  been  made  in  the  last  decades  in 
filtration  and  disinfection  has  been  so  great  that  the  idea 
has  sometimes  been  expressed  that  with  such  treatments 
It  is  no  longer  necessary  to  keep  up  other  lines  of  defense. 
It  has  been  thought  by  some  that  it  was  unnecessary  to 
purchase  lands  on  catchment  areas  for  protective  purposes, 
and  that  it  would  even  be  possible  with  the  filtration  of 
the  water  to  sell  great  areas  of  such  lands  previously  pur- 
chased. It  has  been  suggested  by  others  that  sanitary 
supervision  of  the  population  on  catchment  areas  could  be 
reduced  or  eliminated  when  the  water  was  filtered.  Such 
ideas  can  hardly  be  accepted  as  representing  sound  judg- 
ment. The  protection  afforded  by  filtration  and  disinfection 
may  be  made  very  complete;  but  new  discoveries  are  con- 
stantly being  made,  and  new  points  of  view  are  reached 
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The  Qualities  of  the  Water  Supplies 
of  Massachusetts 


By  George  C.  Whipple 


IT  IS  a  long  time  since  a  critical  review  of  the  water 
supplies  of  Massachusetts  with  reference  to  quality  has 
been  published.  [The  author  then  outlines  the  subject  in 
general  and  presents  and  discusses  analytical  results  in 
detail,  with  special  relation  to  color,  odor  and  other  qualities 
coming  under  the  general  head  attractiveness.  Parenthet- 
ically he  gives  the  average  typhoid  rate  for  the  State  of 
Massachusetts  in  1920  as  2.5  per  100,000;  the  highest 
typhoid  rate  for  any  city  as  10.7;  and  states  that  only  five 
Massuchusetts  cities  had  rates  above  5  per  100,000.  He 
presents  a  list  of  24  Massuchusetts  cities  and  towns  having 
same  kind  of  water  filtration  in  Mse  on  Jan.  1,  1921,  mostly 
small  places.  Only  the  concluding  portion  of  the  paper 
is  given  here. — Editor.] 

The  question,  "Why  are  there  not  more  filters  in  Mas- 
sachusetts?", is  one  that  is  asked  outside  more  than  within 
the  state.  As  a  matter  of  fact,  the  water  supplies  of  Mas- 
sachusetts taken  as  a  whole  are  well  safeguarded  and  rea- 
sonably satisfactory  to  the  consumers.  The  very  low 
typhoid  fever  death-rate  of  the  state  has  already  been 
referred  to.  Yet,  looking  at  the  data  for  color,  turbidity, 
sediment,  and  odor,  it  will  be  seen  that  very  few  of  the 
surface  waters  are  attractive  at  all  seasons  of  the  year. 
Even  the  water  supplied  to  the  Boston  Metropolitan  Dis- 
trict is  no  exception,  as  microscopic  organisms  appear  in 
large  numbers  in  Wachusett  Reservoir  and  the  other 
reservoirs  every  few  years.  Lake  Cochituate  water  in 
recent  years  has  been  notably  unsatisfactory.  These  occa- 
sional unpleasant  conditions  cause  only  passing  comment 
by  the  people,  but  the  fact  cannot  be  ignored  that  standards 
of  quality  are  rising.  With  the  supplies  of  most  of  the 
large  cities  of  the  country  made  brilliant  by  filtration,  the 
supply  of  Greater  Boston  will  before  many  years  suffer  by 
comparison.  For  many  years,  before  the  days  of  filtration, 
the  water  supplies  of  New  England  were  of  much  better 
quality  than  those  of  the  South  and  Middle  West,  but  with 
the  very  rapid  application  of  filtration  to  these  naturally 
muddy  waters  the  tables  are  being  turned  and  the  New 
England  supplies,  because  of  their  color,  sediment,  tur- 
bidity, and  occasional  growths  of  odor-producing  organ- 
isms, are  coming  to  be  of  lower  standard  of  attractiveness 
:han  the  others. 

Risks  from  Unfiltered  Supplies 

It  must  not  be  forgotten  also  that  while  the  surface  water 
supplies  of  Massachusetts  are  well  safeguarded  against 
:onstant  pollution,  any  unfiltered  supply  is  subject  to  acci- 
lental  contamination.  Heavy  rains  may  suddenly  wash 
Jolluting  substances  into  the  streams.  The  "turn  over" 
>f  a  reservoir,  because  of  the  disturbance  of  thermal  strati- 
ication,  may  carry  deposits  from  the  bottom  to  the  supply 
)ipes  of  the  city.  There  may  be  accidental  infection  result- 
ng  from  the  practices  of  boating,  fishing,  and  ice-cutting. 
storage  in  large  reservoirs  gives  a  high  average  factor  of 
lafety  but  may  be  subject  to  such  irregularity  that  the 
hance  of  danger  is  one  which  should  not  be  ignored. 
Umost  every  year,  especially  in  the  early  spring,  some  city 
'f  the  state  suffers  from  the  sudden  occurrences  of  a  mild 
ype  of  dysentery,  which  is  so  general  in  its  distribution 
hat  the  public  water  supply  would  seem  to  be  the  only 
lossible  cause.  These  mild  outbreaks  seldom  result  in 
eaths,  and  the  cases  are  not  even  reported.  They  come 
0  the  attention  of  the  health  officers  informally,  often 
hrough  the  press.  They  arc  usually  of  such  short  dura- 
ion  that  by  the  time  the  epidemiologist  and  the  sanitary 
nginecr  take  up  the  study  the  bad  conditions  have  passed. 
)utbreaks  of  this  character  have  been  reported  during 
ecent  years  in  Wellesley,  Norton,  Medfield,  Lancaster, 
.ynn,  Northampton,  Longmeadow,  Cambridge,  and  else- 
where. Whether  these  dysentery  outbreaks  have  been 
aused  by  water  and,  if  so,  whether  they  have  been  due  to 


such  an  organism  as  B.  Welchii,  whether  to  a  recent  infec- 
tion, or  to  the  accumulated  sediment  on  reservoir  bottoms, 
is  not  known,  but,  if  due  to  water,  filtration  wall  protect 
a  community  from  infections  such  as  these,  provided  the 
filtered  water  is  not  stored  In  an  open  reservoir. 

In  my  opinion,  the  time  is  not  far  distant  when  the  people 
will  demand  the  filtration  of  all  surface  water  supplies, 
and  New  England  water-works  superintendents  will  do  well 
to  keep  this  possibility  in  mind. 

If  filtration  is  to  become  general,  the  type  of  filter  is  a 
matter  of  importance  and  one  which  should  already  be 
receiving  attention.  Unfortunately,  the  removal  of  color 
from  soft  water  is  one  of  the  most  difficult  problems  of 
water  purification.  The  exact  nature  of  the  reaction 
between  alum  and  coloring  matter  is  not  yet  known.  Sani- 
tary chemists  used  to  say  that  all  of  the  aluminum  sulphate 
was  changed  to  hydrate  and  that  none  of  it  went  through 
the  filter.  Hiram  F.  Mills  stoutly  denied  that  this  was  so — 
although  he  could  give  no  reason  for  it — and  we  are  now 
coming  to  believe  that  he  was  right.  The  use  of  alum  with 
short  periods  of  coagulation  and  mechanical  filtration  of  the 
ordinary  type  is,  in  my  opinion,  inappropriate  to  our  soft 
colored  Massachusetts  surface  waters.  We  must  find  some 
modification  of  the  process  which  will  be  better,  and  I 
think  this  can  be  found.  The  corrosion  problem  in  our 
state  is  serious  already  and  must  not  be  made  more  so-  by 
inappropriate  chemical  treatment.  This  is  no  place  to 
enter  upon  a  discussion  of  this  problem,  but  it  is  one  for 
the  state  Department  of  Public  Health  and  for  this  associa- 
tion to  study  in  all  seriousness. 

Should  Give  More  Attention  to  Analyses 

The  water-v/orks  superintendents  of  New  England  should 
give  greater  attention  to  the  analyses  of  the  water 
supplies  under  their  charge.  Analyses  are  useless  un- 
less used.  The  state  sanitary  engineers  and  chemists 
use  them  constantly  in  the  course  of  their  supervision, 
but  even  this  tends  to  become  a  perfunctory  proceed- 
ing unless  the  superintendents  show  a  co-operative  in- 
terest. In  1917  the  Health  Conmiissioner  of  Massachu- 
setts sent  out  a  questionnaire  relating  to  water  analyses. 
In  reply,  32  superintendents  said  they  made  no  use  of  the 
analyses  sent  out  by  the  State  Department  of  Health;  19 
said  that  they  kept  them  on  file;  18  said  that  they  pub- 
lished them  in  their  annual  reports;  23  said  that  they 
occasionally  show  them  to  inquiring  consumers;  28  said 
that  they  used  them  to  compare  present  with  past  condi- 
tions; and  only  four  said  that  they  regarded  them  as  having 
any  important  use. 

All  of  the  consultinging  engineers  who  replied  to  the 
questionnaire  were  emphatic  in  their  appreciation  of  the 
analytical  work  being  done. 

The  results  of  this  canvass  must  be  regarded  as  a 
serious  reflection  on  the  interest  which  the  superinten- 
dents of  the  small  water  supplies  of  Massachustets  take  in 
the  quality  of  the  water  which  they  supply,  and  shows  an 
over-confidence  in  state  supervision.  Since  the  active  work 
of  Mills,  Stearns,  Drown,  and  Sedgwick,  a  new  generation 
of  superintendents  has  come  forward,  and  it  is  because  the 
men  of  the  present  day  need  to  have  their  interest  aroused 
that  the  writer  has  brought  together  various  facts  and 
ideas  which,  for  the  most  part,  are  not  new  and  which  are 
already  well  known  to  many  of  the  members  of  this  asso- 
ciation. 

Discussio7i — H.  P.  Eddy  remarked  that  perhaps  the  rea- 
son why  superintendents  make  so  little  use  of  the  analy.ses 
sent  to  them  is  because  a  mere  table  of  analytical  data 
means  little  to  them.  M.  N.  Baker  suggested  that  the  water 
analyses  should  be  correlated  with  the  vital  statistics  of 
the  city  in  question  and  urged  that  with  the  virtual  elimina- 
tion of  typhoid  as  a  water-borne  di.seasc  the  health  authori- 
ties should  bring  forward  a  new  measurement  for  the  rela- 
tion of  water  supply  to  health.  Robert  J.  Thomas  said  that 
the  old-time  water-works  superintendents  are  disappearing 
in  Massachusetts  and  being  replaced  by  mere  formcn,  who 
cannot  be  expected  to  value  and  interpret  water  analyses. 
This  change  he  attributed  to  the  placing  of  the  water 
service  under  departments  of  public  works. 
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The  Significance  of  Hydrogen-Ion 
Concentration 

By  Harrison  P.  Eddy 

Of  Metcalt  &  Eddy,  Consulting  Engineers,   Boston,  Mass. 

THE  term  Hydrogen-ion  concentration  (also  written 
"H-ions"  and  "Pu")  may  be  paraphrased  as  conceyitra- 
tion  of  acidity  or  of  alkalinitij,  as  the  case  may  be.  Pure 
water  is  neutral,  and  its  hydrogen-ion  concentration  is 
taken  at  7.  Acidity  is  designated  by  numbers  below,  and 
alkalinity  by  those  above  7.  The  acidity  or  alkalinity  of 
a  liquid  has  thus  far  generally  been  reported  in  terms  of 
total  quantity  of  acid  or  alkali  present.  The  new  hydro- 
gen-ion method  shows  the  intensity,  or  true  acidity,  rather 
than  the  total  quantity  of  acid. 

It  has  generally  been  supposed  that  the  precipitation  of 
the  sulphate  of  alumina  is  dependent  primarily  upon  the 
presence  in  the  water  of  sufficient  alkali  and  that  any  ex- 
cess of  alkali  likely  to  be  present  in  waters  generally  used 
as  sources  of  water  supply  is  not  disadvantageous.  How- 
ever, certain  experiments  indicate  that  there  is  an  optimum 
point  at  which  apparently  all  of  the  aluminum  is  thrown 
out  of  solution,  but  that  above  that  point  on  the  side  of 
alkalinity  or  below  it  on  the  side  of  acidity  precipitation  is 
not  complete.  This  offers  a  plausible  explanation  of  the 
presence  in  the  water  being  treated  of  aluminum  both  in 
insoluble  and  soluble  form  at  the  same  time  and  of  the 
frequent  occurrence  of  dissolved  aluminum  in  filtered 
waters.  It  certainly  indicates  that  it  may  be  highly  im- 
portant, if  practicable,  to  carry  out  the  coagulation  process 
at  the  optimum  point  of  alkalinity — the  isoelectric  point. 
Without  this  determination,  or  its  equivalent,  it  is  impossi- 
ble to  know  whether  the  water  has  the  proper  ?„■  It  may  be  . 
too  low  or  too  high  for  complete  precipitation  and  it  will 
probably  only  occasionally  be  just  at  the  optimum  point. 

Alkaunity  and  Hydrogen-Ions 

Alum  can  be  converted  completely  into  insoluble  alumi- 
num hydrate  only  within  a  narrow  range  of  hydrogen-ion 
c.nccnlration,  which  is  not  indicated  by  the  methods  com- 
monly used  for  determining  alkalinity,  and  either  above 
or  below  this  zone  the  aluminum  or  a  portion  of  it,  may  be 
present  in  solution.  It  follows,  therefore,  that  it  is  as 
important  to  reduce  an  alkalinity  which  is  too  high  as  to 
increase  an  alkalinity  which  is  too  low. 

For  ascertaining  the  isoelectric  point  the  determination  of 
the  hydrogen-ions  affords  a  convenient  and  practical  means. 
This  may  be  accomplished  in  a  manner  similar  to  that 
long  used  for  the  determination  of  the  total  quantity  of 
acid  or  alkali  present  *****  or  by  means  of  electrical 
apparatus  which  indicates  the  relative  conductivity  of  the 
water  under  examination. 

In  order  to  take  advantage  of  the  hydrogen-ion  concen- 
tration in  the  operation  of  a  water  purification  plant  it 
will  be  neces.sary  to  control  the  chemical  treatment  accord- 
ing to  several  steps,  such  as:  (1)  Determine  the  quantity 
of  alum  required  for  successful  treatment  under  conditions 
prevalent  at  the  time.  (2)  Determine  the  P„  of  the  water 
to  be  treated.  (.'5)  Determine  the  quantities  and  kinds  of 
chemicals  to  be  introduced,  in  order  to  bring  the  water  to 
the  isoelectric  point  for  coagulation  of  the  aluminum. 

The  quality  of  most  raw  waters  varies  from  time  to  time, 
often  materially  within  very  short  periods.  This  variation 
may  be  in  bacterial  content,  organic  matter,  numbers  of 
micro-organisms,  turbidity,  temperature,  or  in  all  of  these. 
It  is  obvious,  therefore,  that  the  quantity  of  alum  must  be 
varied  to  meet  the  conditions  at  the  time.  It  is  highly 
probable,  also,  that  the  P„  varies  greatly  and  that  the 
kinds  and  quantities  of  chemicals  used  to  produce  the  iso- 
electric point  must  be  varied  accordingly.  Even  if  the  P„ 
of  the  raw  water  remained  constant,  the  necessary  changes 
in  the  quantity  of  alum  introduced  would  make  it  necessary 
to  vary  the  chemicals  required  for  producing  the  isoelectric 
point,  as  this  condition  must  be  fixed  with  reference  to  the 
quantity  of  alum  used,  or  in  other  words,  if  coagulation  is 
to  be  complete  the  water  must  be  at  the  isoelectric  point 
after  the  suplhatc  of  alumina  has  been  added 

It  has  been  suggested  that  the  P^  of  the  water  may  be 


determined  and  the  application  of  the  conditioning  chemi- 
cals regulated  automatically  by  electrical  apparatus.  Such 
equipment  would  greatly  simplify  the  control  of  the  process. 

Among  the  advantages  which  may  possibly  result  from 
Ph  control  of  water  purification  plants,  may  be  mentioned 
the  following: 

(1)  Prevention  of  passage  of  alum  through  filters  and 
after-precipitation  in  mains.  (2)  Prevention  of  corrosive 
action.  (3)  Control  of  small  plant  and  animal  life.  (4) 
Possible  reduction  in  size  of  filter  plant.  (5)  Possible 
increase  in  efficiency  of  operation.  [Each  of  these  five 
points  was  given  a  paragraph  in  the  original  paper. — 
Editor.]  While  these  and  perhaps  a  number  of  other  advan- 
ages  of  the  P„  control  may  be  possible  from  a  theoretical 
point  of  view,  or  may  be  obtained  in  the  laboratory,  it  is 
important  to  prove  to  what  extent,  if  any,  they  can  be  se- 
cured in  the  practical  operation  of  water  purification  plants. 

Thorough  Investigation  Warranted 

There  is  little  doubt  that  the  determination  of  the  hydro- 
gen-ion concentration  will  permit  of  a  more  intelligent  study 
of  the  water  and  the  reactions  taking  place  during  its 
treatment.  This  fact  alone  is  sufficient  to  warrant  making 
a  thorough  investigation  of  the  subject  and  determining 
the  Ph  value  in  many  cases.  It  is  possible  that  the  meth- 
ods of  control  now  in  use,  based  in  part  upon  the  older  con- 
ceptions of  the  chemistry  involved  and  in  part  upon  practi- 
cal operating  experience,  permit  of  as  close  operation  of 
purification  plants  as  it  is  possible  to  obtain,  even  with 
the  assistance  of  the  more  delicate  and  refined  hydrogen- 
ion  determinations. 

It  often  happens  that  empirical  methods  lead  to  practi- 
cal results  which  are  as  satisfactory  and  effective  as  those 
based  upon  more  accurate  knowledge.  This  fact,  however, 
does  not  justify  disregard  of  progress  in  science  and  of 
new  theories.  It  cannot  be  gainsaid  that  the  older  prac- 
titioners in  any  profession,  or  in  the  arts,  are  inclined  to 
adhere  to  the  older  methods  and  processes  as  a  result  of 
their  familiarity  and  experience  with  them  and  a  natural 
reluctance  to  adopt  new  ideas.  The  older  members  of  the 
profession  should  constantly  guard  against  this  tendency, 
in  order  that  valuable  improvements  may  not  be  ignored, 
simply  because  they  involve  new  discoveries  and  new 
theories. 

While  it  is  wise  to  give  proper  weight  to  the  reasonable 
doubt  of  success  in  order  not  to  be  misled  by  theoretical 
considerations,  it  is  certain  that  the  subjects  of  coagula- 
tion and  filtraJ.ion  should  be  very  thoroughly  studied  in  the 
light  of  the  more  modern  chemical  theories.  Such  investi- 
gations will  lead  to  a  better  understanding  of  the  chemis- 
try of  coagulation  than  that  which  has  governed  this  im- 
portant subject  in  the  past.  With  improved  conception  of 
the  ])rocess,  advantages  of  more  or  less  importance  are 
likely  to  follow.  The  true  value  of  the  hydrogen-ion  deter- 
mination can  only  be  learned  through  investigations  cov- 
ering a  great  variety  of  conditions  encountered  at  a  large 
number  of  plants.  Such  investigations  may  well  lead  to  a 
restudy  of  the  whole  subject  of  chemical  treatment  of  water 
and  improvements  may  result  in  lines  entirely  apart  from 
the  hydrogen-ion  determination,  which  furnished  the  initial 
incentive  for  such  further  study. 


Other  Papers  and  Discussions 

Bridgeport  ir(i(('>--ir-jrA-.s— The  plant  of  the  Bridgeport 
Hydraulic  Co.  was  described  at  the  opening  session  by  S.  B. 
Senior,  president.  The  supply  is  by  gravity  from  impound- 
ing reservoirs.  The  company  has  built  five  conci"cte  dams 
with  its  own  organization,  including  an  engineering  staff, 
and  has  made  preparations  for  building  a  sixth  dam,  150 
ft.  high.  It  has  engaged  extensively  in  reforestation  of  its 
watersheds  since  1906  and  has  two  nurseries  for  the  pur- 
pose. Owing  to  disease  troubles  of  white  pine,  red  pin< 
has  been  planted  for  the  last  six  or  seven  years.  A  jobbint; 
department  cuts  and  fells  wood  from  existing  forested 
areas.  The  company  also  uses  available  water  power  tf 
run  a  jobbing  grist  mill. 

Water  for  all  public  purposes  is  supplied  without  charge 
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except  that  some  $5,000  a  year  is  collected  for  water  de- 
livered to  schools  and  other  public  buildir.gs,  the  rate  for 
this  service  being:  3c.  per  100  cu.ft.  and  the  total  revenue 
from  this  source  being  only  $5,000.  No  charge  is  made  for 
water  supplied  to  factories  for  private  fire  protection.  Meter 
rates  for  industrial  purposes  are  4.4c.  per  cubic  foot.  Most 
of  the  domestic  service  is  on  a  flat-rate  basis. 

Can  High-Value  Watershed  Land  Be  Pat  to  Profitable 
Use? — This  question  was  presented  by  Mr.  Senior,  the 
problem  being  "to  get  adequate  returns  from  rich  farming 
land  and  at  the  same  time  protect  the  water  supply."  Some 
of  the  land  bought  by  the  company  cost  from  $1,000  to 
$2,000  an  acre.  Mr.  Senior  said  that  the  company  could 
not  get  a  return  on  the  value  of  this  land  by  planting  it 
to  conifers  and  that  if  it  were  left  idle  it  would  soon  grow 
white  birches,  etc.,  and  fall  to  a  value  of  $35  an  acre.  Crop- 
ping with  potatoes  has  shown  a  loss.  Some  of  the  land  is 
now  being  put  into  grass.  The  company  is  experimenting 
with  orchards,  having  planted  100  acres  in  apples,  with 
peaches  between  in  a  portion  of  the  area. 

Discussion — Considerable  discussion  by  various  members 
showed  no  unanimity  of  opinion  as  to  the  possibilities  of 
profitable  utilization  of  such  lands.  Allen  Hazen  stated 
that  the  Spring  Valley  Water  Co.,  San  Francisco,  owns 
about  100,000  acres  of  land  some  of  which  is  of  high  value. 
It  has  an  agricultural  department  which  leases  land  for 
short  terms — under  restrictions,  including  one  against  plow- 
ing. This  department  has  been  profitable,  but  the  Rail- 
road Commission  of  California  finds  difficulty  in  auditing 
the  accounts  of  the  department  [from  the  viewpoint  of 
public  policy  evidently — Editor].  The  company  now  talks 
of  organizing  an  agricultural  company  to  take  the  lands  off 
its  hands.  Others  who  discussed  this  question  told  of  the 
utilization  of  watershed  areas  for  sheep  grazing  and  for 
orchards,  but  on  the  whole  the  opinion  seemed  to  be  that 
for  most  water-works  owTiing  lands  reforesting  would  be 
the  best  policy. 

Control  of  Waste  by  Housc-to-House  hispection — Gordon 
Z.  Smith,  chief  inspector,  Bridgeport  Hydraulic  Co.,  de- 
scribed the  company's  system  of  house-to-house  inspection  to 
control  waste.  He  said  this  is  an  integral  part  of  the  com- 
pany's method  of  keeping  control  of  its  flat  or  schedule 
rate  business,  which  appertains  to  nearly  all  the  domestic 
supply.  The  inspection  is  made  twice  a  year.  Where  leaks 
or  other  wastes  are  found  and  not  rectified  after  due  notice, 
the  company  sets  meters  on  domestic  services.  Estimates  in- 
dicate that  any  saving  in  domestic  consumption  effected  by 
the  universal  meter  system  would  be  moro  than  offset  by 
capital  and  operating  charges  for  the  meters.  Water  from 
the  various  sources  of  supply  is  measured  by  Venturi 
meters.  The  percentage  of  unaccounted  water  is  com- 
paratively small. 

Discussion — Opinions  expressed  by  several  in  brief  but 
spirited  discussions  were  for  the  most  part  in  favor  of 
complete  metering  as  fair  and  in  the  long  run  economical. 
M.  N.  Baker  suggested  that  in  the  company's  estimates  of 
:he  cost  of  metering  all  domestic  consumers,  credit  should 
ie  given  for  the  postponement  of  the  need  for  additional 
water  supply  to  the  saving  in  consumption  effected  by 
■neters. 

Monel  Metal — This  material  and  its  suitability  for  water- 
•vorks  uses  was  the  subject  of  a  paper  by  H.  S.  Arnold,  In- 
emational  Nickel  Co.,  New  York.  The  larger  part  of  the 
laper  was  devoted  to  a  discussion  of  this  "natural  alloy," 
ibtained  from  nickel-copper  ore.  The  advantages  of  the 
lae  of  monel  metal  for  valve  stems,  seats,  etc.,  in  chemical 
vorks,  steam  power  plants,  and  water-works  were  outlined 
I?  well  as  of  the  use  of  the  material  for  water  screens  and 
"or  use  in  filter  and  chlorination  plants. 

Discussion — J.  M.  Diven,  secretary,  American  Water- 
iVorks  Association,  said  water-works  men  would  gladly  pay 
'ouble  price  for  valve  stems  that  would  not  break.  Samuel 
2.  Killam,  Boston  Metropolitan  Water-Works,  said  that  he 
lad  substituted  a  monel  metal  valve  stem  for  a  broken 
tern  in  a  36-in.  hydraulic  valve.  The  cost  was  some  75  per 
•cnt  extra. 

,  Leadite  for  Joints — An  impromptu  discussion  on  substi- 
l-utes  for  lead  joints  brought  out  the  fact  that  one  of  the 


winter  meetings  of  the  association  will  be  devoted  to  this 
subject.  Favorable  testimony  as  to  leadite  was  given  by 
several  speakers,  including  Lincoln  Van  Gilder,  of  Atlantic 
City,  in  which  place  leadite  has  now  been  used  for  nearly 
twenty  years  and  almost  wholly  for  the  past  fifteen  years. 

Disappearance  of  Coating  from  Cast-iron  Pipe  Stored  in 
the  Yard — Mr.  Killam  told  how  pipe  stored  on  his  works 
had  shown  disintegration  of  coating,  inside  and  out,  after 
five  to  ten  years.  The  outside  trouble  was  located  2h  ft. 
from  each  end  of  the  pipe,  which  led  him  to  think  that  it 
was  due  to  the  rolling  of  pipe  on  skids  at  the  works  soon 
after  it  was  coated. 

Discussion — There  was  considerable  discussion  as  to 
changes  in  character  of  coating  since  the  manufacture  of 
water  gas  has  become  almost  universal.  Allen  Hazen  said 
that  he  had  recently  been  informed  by  the  chemist  of  the 
Barrett  Co.  that  while  there  is  less  old-style  gas  tar  than 
formerly,  yet  it  can  be  obtained.  The  Spring  Valley  Water 
Co.,  San  Francisco,  has  a  dipping  tank  in  its  yard  for  giv- 
ing an  additional  coating  to  defective  pipe.  The  discussion 
also  brought  out  that  such  a  tank  is  used  at  Springfield, 
Mass.  F.  A.  Barbour,  Boston,  stated  that  the  Association's 
Committee  on  Cast-iron  Pipe  Specifications  had  decided  to 
send  a  letter  to  the  pipe  manufacturers  asking  their  co- 
operation in  studies  for  better  coatings. 

Reinforced-Concrete  Pipe — A  paper  on  reinforced-con- 
crete  pipe  for  water-works  purposes  was  read  by  W.  G. 
Chase,  of  the  Lock-Joint  Pipe  Co.,  New  York  City.  It  was 
illustrated  by  both  lantern  slides  and  moving  pictures.  The 
author  stated  that  where  the  time  used  in  the  manufacture 
of  the  pipe  is  short  a  colloidal  materal  can  be  used  for 
giving  tightness  and  added  that  Abrams  says  that  clay,' 
which  is  cheaper  than  lime,  can  be  used  for  this  purpose 
up  to  10  per  cent  of  the  amount  of  cement  %vith  a  decrease 
in  the  strength  of  the  pipe  of  1  per  cent  for  each  1  per 
cent  of  clay. 

Chlorination  of  New  England  Water  Supplies — A  short 
paper  on  this  subject  by  W.  J.  Orchard,  of  Wallace  &  Tier- 
nan  Co.,  Newark,  N.  J.,  brought  out  some  facts  as  to  the 
relatively  small  use  of  chlorination  in  the  New  England 
States.  For  the  whole  country,  there  are  1996  water  sup- 
plies having  municipal  liquid  chlorination  plants  for  water 
and  sewage,  but  only  128  of  these,  12  of  which  treat  sewage, 
are  in  New  England,  and  of  the  number  stated  nearly  half 
are  in  Connecticut.  In  Massachusetts  only  nine  plants  are 
using  liquid  chlorine.  The  Boston  Metropolitan  Water  Dis- 
trict is  the  only  water-works  of  its  size  that  does  not  chlori- 
nate the  water.  The  principal  reason  for  the  small  use  of 
chlorination  in  Massachusetts  seems  to  be  an  objection  to 
having  water  treated  by  any  chemical.  Notwithstanding 
all  this,  a  considerable  amount  of  the  work  on  which  the 
extensive  use  of  chlorination  elsewhere  in  the  country  is 
based  was  done  in  New  England,  including  the  experiments 
by  Sedgwick  and  Phelps  at  Boston. 

(Further  abstracts  will  appear  in  subsequent  issues) 


Water-Works  Laboratories  Compared 

In  the  report  of  Fuller  &  McClintock  on  the  water 
supply  of  Kansas  City,  is  a  table  shown  below  giving 
the  water-works  laboratory  personnel  and  scope  for 
several  representative  cities : 


Pop. 

1910 

City  Thous. 

Indianapoli!',  Ind 224 

Louisville  Ky 224 

New  Orleans.  La 339 

Grand  RapidM.  -Mich..  113 

Minneapolis,  Minn.  301 

St   Louis,  Mo   687 

Mbanv,  New  York. .  .  100 

Cleveland,  Ohio 560 

ColmnbUB,  Ohio 182 

Cinrinnati,  Ohio.  .    .  363 

Kan-soa  City,  Mo 248 

A — Barteriologieal 

H— Turbidity.  Color,  Odor, 

C — .Sanitary  Chemical. 

D — Mineral. 


Daily 

Chief  AsJt. 

Amt. 

Lab. 

Con- 

Chore 

-Chem- 

Bac- 

Help- 

Kind of 

.lump.. 

ist 

ist 

tor. 

ers 

Work 

m.g. 

24  3 

2 

ABCnEG 

26.0 

1 

1 

abci:k 

30  0 

2 

1 

ABCIOn 

12  4 

3 

ABCi:i'G 

30.0 

1 

ABCI3G 

98.0 

2 

2 

abci)i;g 

20  0 

2 

ABri'.rc 

96.0 

1 

abiokc. 

20  0 

1 

ABCKI'G 

50  0 

1 

ABCEFG 

50.0 

1 

ABG 

E— Coagulant*. 

Alkahmty. 

F— Mic 

ro^cop 

ical — Planton. 

G — Coal  and  Special. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Time  Units  in  Flow  Duration  Curves 

Sir — I  have  noted  with  interest  the  letter  published  in 
Enrjineering  News-Record,  Aug.  11,  p.  250,  entitled:  "Time 
Units  in  Flow  Duration  Curves"  by  Mr.  Stackpole  of  the 
Maine  Water  Power  Commission.  Engineers  interested  in 
this  subject  might  desire  to  know  of  the  matter  published 
in  this  respect  in  the  Ninth  Annual  Report  of  the  New 
York  Conservation  Commission,  p.  477,  which  I  prepared  in 
anticipation  of  inquiries  similar  to  that  of  Mr.  Stackpole. 
There  are  given  in  that  report  duration  curves  for  five  typi- 
cal streams  of  New  York  State,  using  both  daily  and 
monthly  flow  values.  This  annual  report  is  available  for 
general  distribution.  Edw.  H.  Sargent, 

Aiu  M  V  Senior  Assistant  Engineer, 

Albany,  JN.  X.,  Bureau  of  Water  Power, 


Aug.  15. 


Department  of  State  Engineer. 


"Normal"  Construction  Activity 

Sir  —  Engineering  Neirs-Record  of  July  28  carries  edi- 
torial comment  with  reference  to  certain  figures  showing 
the  shipments  of  cement,  stone,  and  sand  and  gravel  for 
1921  as  compared  with  1920.  The  following  statement  is 
made : 

"How  is  it  then,  if  the  construction  industry  is  suffer- 
ing so  badly  through  inactivity,  that  the  pi'oduction  and 
shipments  of  construction  materials  are  so  near  to 
normal?" 

The  question  naturally  arises  as  to  what  is  meant  by  that 
much-abused  term  "normal"  as  applied  to  the  construction 
industry. 

The  year  1913,  being  the  year  previous  to  the  starting 
of  the  World  War,  is  frequently  referred  to  as  a  normal 
year  in  the  barometer  of  business  activities.  However,  1913 
certainly  cannot  be  considered  as  normal  for  the  construc- 
tion industry  for  purposes  of  comparison,  for  there  was 
accumulated  during  the  intervening  eight  years  a  vast 
amount  of  construction  work,  including  the  demand  for 
housing,  railway  improvements,  public  buildings,  and  farm 
and  factory  structures,  due  to  the  fact  that  building  activi- 
ties were  seriously  curtailed  during  the  war  period. 

Moreover,  with  the  advent  of  federal  aid  in  1916,  high- 
way construction  received  its  greatest  impetus.  Figures 
prepared  by  the  Bureau  of  Public  Roads  show  that  the 
number  of  miles  of  state  and  state-aid  roads  built  during 
1920  was  98  per  cent  more  than  in  1914  and  this  figure, 
no  doubt,  can  be  applied  to  1913  with  equal  verity.  This 
percentage  figure  does  not  include  repair  work,  nor  does 
it  take  into  account  that  the  amount  of  highway  construc- 
tion and  mantenance  was  seriously  reduced  during  the  war 
period. 

Still  further,  1920  cannot  be  considered  a  normal  con- 
struction year,  for  during  the  last  half  of  that  year  ship- 
ments of  sand  and  gravel,  stone,  and  cement  were  cut  at 
least  50  per  cent  due  to  priority  orders  granted  by  the 
Interstate  Commerce  Commission  in  favor  of  the  move- 
ment of  coal  and  grain. 

It  is  estimated  that  there  is  at  least  $1,000,000,000  now 
available  for  highway  construction;  that  there  is  a  demand 
for  over  1,000,000  homes;  that  the  railroads,  in  order  to  bring 
their  maintenance  of  way  work  up  to  the  required  standard 
and  make  necessary  extensions  and  improvements,  will  need 
to  spend  approximately  $1,000,000,000.  No  estimates  are 
available  showing  the  amount  that  should  be  expended  in 
public  structures,  nor  for  farm  and  factory  buildings,  but, 
no  doubt,  the  needed  expenditures  for  this  sort  of  work 
would  represent  an  enormous  sum. 


With  this  accumulation  of  deferred  building  work,  can 
it  be  said  that  activity  in  the  construction  industry,  as  indi- 
cated by  production  figures  of  building  materials,  is  any- 
thing like  what  it  should  be?  In  other  words,  neglecting 
the  fact  that  there  exists  a  general  business  depression,  is 
there  a  normal  amount  of  construction  being  done  for  1921? 

E.  Guy  Sutton, 
Executive  Secretary, 
Washington,  National  Association  of  Sand 

Aug.  12.  and  Gravel  Producers. 


Barbed  Wire  Fences  Form  Spur  Dikes 

Sir — A  form  of  river  bank  protection  that  has  been  very 
successful  along  the  line  of  the  Fort  Worth  and  Denver 
City  Ry.,  in  Texas,  is  composed  of  spurs  of  piling  driven 
out  from  the  bank  pointing  downstream.  The  piles  are 
driven  on  7  ft.  centers,  with  the  tops  projecting  above  the 
high-water  mark.  On  this  piling  is  strung  barbed  wire 
on  4-in.  centers  from  the  river  bed  to  the  high-water  mark. 


SPUR  DIKE    MADE  OF   BARBED  WIRE  ON   PILES 

This  wire  effects  a  slowing  down  of  the  current  that  flows 
through  it,  causing  it  to  deposit  the  sand  or  silt  held  in 
suspension,  and  building  up  a  sand  bar  for  some  distance 
both  above  and  below  the  spur.  The  spurs  are  more  ef- 
fective during  flood  time  when  more  sand  is  carried  by 
the  water.  The  resultant  sand  bars  start  foi-ming  as  soon 
as  the  water  flows  through  the  wires.  The  more  sand  the 
river  carries  in  suspension,  the  more  effective  is  the  spur. 

M.   A.  Stainer. 
Engineer,  Maintenance  of  Way, 
Foi-t  Worth  and  Denver  City  Ry.  Co. 
Fort  Worth,  Texas,  .•\ug.  24. 


Stres.ses  in  Horizontal  Pipes  on  Ri.sjid  Saddles 

Sir — There  appear  to  be  several  typographical  ei-rors  in 
my  article  on  pipe  stresses  published  in  the  Aug.  25  issue, 
p.  30G,  which  I  would  like  to  point  out  for  those  who  may 
want  to  use  the  article. 

In  Table  I  the  column  headings  should  road: 
a,  Thr\  M'y)-\  .i,    (yr'/EI). 

In  Tables  II  and  III,  with  the  exception  of  the  first  col- 
umn, the  headings  should  be  values  of  0,  not  0.  In  Table 
II  the  coefficients  are  to  be  multiplied  by  5>r/Tr.  In  Table 
IV  the  algebraic  signs  defining  the  character  of  moments 
and  deflections  are  not  shown.  There  arc  several  errors  in 
the  tabular  figures,  three  of  which,  in  column  4  of  Table  I 
and  columns  4  and  10  of  Table  II,  are  considerable. 

Under  "Shell  Stresses  for  Case  II,"  in  the  final  exprjs- 
sion  for  W  the  limits  of  integration  for  the  last  two  terms 
are  0  and  ^,  not  zero  and  t.  In  equations  (7a),  (8a),  (7b) 
and  (8b),  the  first  term  inside  the  bracket  should  read 
(w  —  0)  sin  ff  cos  ifi. 

Under  "Deflections  for  Case  I,"  the  second  term  in  thi 
first  equation  should  be  multiplied  by  2,  i.e.  the  2  in  tht 
denominator  should  be  omitted. 

Tables  II  and  III  show  values  of  equations  (7)  and  (10) 
not  (7)  and  (12).  On  p.  308,  the  ninth  line  from  bottoni 
of  second  column  should  read,  "points  Z,  and  Z',." 

Camp  Jack.son,  S.  C,  T.  B.  Parker, 

Aug.  30.  Captain  7th  Engineers. 
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News  of  the  Week 


New  York,  September  22,  1921 


To  Make  Special  Examination  of 
Philadelphia  Bridges 

Thorough  examination  of  all  bridges 
in  Philadelphia  has  been  ordered  by 
the  Mayor,  because  of  the  bridge  col- 
lapse at  Chester,  reported  in  last 
week's  issue.  No  doubt  is  entertained 
as  to  the  safety  of  any  of  the  Phila- 
delphia bridges,  with  the  possible  ex- 
ception of  the  South  St.  bridge,  which 
is  old  and  in  bad  condition,  and  whose 
rebuilding  is  about  to  be  contracted 
for.  A  special  examination,  however, 
is  thought  desirable  to  give  complete 
assurance  to  the  public  concerning  the 
condition  of  the  city's   structures. 

War  Department  Reports  Against 
Deeper  Hudson  Project 

A  report  against  undertaking  the 
project  to  deepen  the  Hudson  River 
'rom  its  mouth  northward  116  miles  to 
Sudson,  N.  Y.,  was  sent  to  Congress  by 
;he  Secretary  of  War  Sept.  6.  The  re- 
jort  gives  the  estimated  cost  as  $2,- 
532,000  and  points  out  that  the  im- 
irovement  is  desired  chiefly  in  connec- 
ion  with  the  development  of  lumber 
raffic  from  the  Pacific  Coast  via  the 
'anama  Canal,  to  the  city  of  Hudson, 
fhere  a  large  lumber  terminal  has  been 
iroposed.  The  report  states  that  the 
iroject  is  not  now  justified  and  points 
ut  that  it  might  be  in  the  interest  of 
conomy  to  locate  such  a  terminal 
arther  down  the  river  to  avoid  the  ex- 
lense  of  dredging  a  channel  for  the 
Dng  distance  proposed. 

Bids  Desired  on  Big  Steel  Pipe 
for  Catskill  Siphons 

The  Board  of  Water  Supply  of  The 
!ity  of  New  York  is  about  to  advertise 
or  bids  for  the  construction  of  mortar- 
ned  and  concrete-covered  steel-pipe 
iphons  along  the  Catskil!  aqueduct.  The 
iameters  of  the  steel  shells  range  from 

ft.  6  in.  to  11  ft.  .3  in.,  the  inside 
lortar  lining  being  2  in.  thick.  The 
ype  of  construction  will  be  similar  to 
aat  in  the  siphons  previously  built. 
See  Enyineeriruj  News,  Nov  2,  1911, 
.  526.)  There  are  14  siphons,  at  each 
f  which  two  pipes  are  to  be  put  in. 
he  work  will  be  divided  into  three  con- 
racts,  one  covering  the  territory  from 
*ie  Ashokan  reservoir  to  the  Hudson 
iiver,  and  two  east  of  the  Hudson. 

The  entire  undertaking  involves, 
mong  other  items,  about  .500,000  cu.yd. 
t  excavation,  100,000  cu.yd.  of  con- 
rete,  20,000  tons  of  steel,  200,000  bbl. 
f  cement  and  2.000,000  sq.ft.  of  mortar 
ning  inside  the  pipes. 

Preliminary  information  may  be  ob- 
lined  at  the  office  of  the  chief  engineer 
f  the  Board  of  Water  Supply,  Munici- 
al  Building,  New  York  City. 


Road  Builders  To  Meet  Jan.  17-20 

The  American  feoad  Builders'  Asso- 
ciation will  hold  its  next  annual  con- 
vention and  exhibit  of  road  building 
machinery  and  materials  at  the  Colis- 
eum, Chicago,  Jan.  17-20,  according  to 
an  announcement  made  this  week  by 
the  board  of  directors. 


Penstock  Bursts  During  Tryout 
of  High  Head  Plant 

The  Big  Creek  No.  8  hydroelectric 
plant  which  has  just  been  completed 
in  southern  California  was  temporarily 
put  out  of  commission  during  the  try- 
out  period  due  to  the  bursting  of  a 
penstock  section  near  the  power  house. 
The  plant  has  a  capacity  of  22,500  kw. 
and  operates  under  a  head  of  680  ft. 
At  the  point  where  the  break  in  the 
line  occurred  the  penstock  has  an  in- 
side diameter  of  6  ft.,  a  thickness  of  1 
in.  and  is  under  a  580  ft.  head.  The 
damaged  section  of  pipe  was  replaced 
and  the  plant  was  started  again  after 
a  few  days  delay. 


1.000-Mile  Transmi.ssion  Range 
Indicated  by  Mill  ion- Volt  Tests 

Tests  were  conducted  at  the  high- 
voltage  laboratory  of  the  General 
Electric  Co.'s  Pittsfield  (Mass.)  works 
last  week  using  voltages  above  1,000,- 
000  to  determine  whether  the  corona 
and  spark-over  characteristics  at  these 
enormous  voltages  follow  the  laws 
which  have  been  established  for  volt- 
ages below  250  kv.  As  a  result  of  the 
tests,  which  were  made  at  60  cycles, 
engineers  of  the  company  have  con- 
cluded that  it  will  be  feasible  to 
adopt  considerably  higher  voltages  for 
transmission  than  are  now  commer- 
cially employed.  With  the  transmit- 
ting range  permitted  by  1,000,000  volts 
—namely,  about  1,000  mile.s — it  should 
be  practicable  to  supply  vast  districts 
with  power  from  the  original  source  of 
energy  such  as  waterfall,  coal  mine  or 
oil  well. 

California  Highway  Bonds  To  Be 
Offered  Oct.  27 

A  block  of  $5,000,000  worth  of  Cali- 
fornia highway  bonds  bearing  interest 
at  the  rate  of  5J  per  cent  will  be  of- 
fered for  sale  on  Oct.  27,  according  to 
press  reports  from  Sacramento,  Cal. 
This  is  the  second  lot  of  road  bonds  to 
be  offered  recently  by  the  state  at  this 
rate  of  interest.  Reference  to  the  ear- 
lier offering  appeared  in  Enyincering 
Xews-Recnrd,  .luly  28,  p.  167.  The 
present  issue  is  expected  to  bring  a 
premium  of  $30,000,  as  compared  to 
the  $19,550  premium  on  the  previous 
issue,  due  to  the  improvement  of  the 
bond  market. 


Power  and  Irrigation  Report 
on  Deschutes  River 

Engineer  Board  Headed  by  D.  C.  Ken- 
ny Submits  Findings  to  Federal 
Power  Commission 

Utilization  of  the  Deschutes  River 
and  its  principal  tributaries  is  dis- 
cussed in  a  report  just  submitted  to 
the  Federal  Power  Commission  by  en- 
gineers comprising  the  Deschutes  River 
Board  and  composed  of  D.  C.  Henny, 
consulting  engineer  of  the  Reclamation 
Service  (chairman)  ;  Col.  J.  B.  Cava- 
naugh.  Corps  of  Engineers,  U.  S. 
Army,  division  engineer  for  the  North- 
west District,  and  Fred  Henshaw,  the 
Geological  Survey's  district  engineer 
for  the  Northwest.  The  recommenda- 
tions of  the  board  are  as  follows: 

That  rights  to  storage  in  Upper 
Deschutes  River  be  held  withdrawn  and 
be  dedicated  to  irrigation  and  domestic 
use,  with  incidental  use  for  power  and 
industries  involving  a  minimum  flow 
of  200  sec.-ft.  past  Bend,  and  50  sec.-ft. 
past  the  lowest  irrigation  diversion. 

That  rights  to  storage  in  upper 
Crooked  River  be  held  withdrawn  for 
such  use  as  may  seem  best  in  future, 
it  being  the  present  opinion  that  use 
for  power  with  incidental  use  for  irri- 
gation in  Crooked  River  Valley  will 
prove  most  beneficial. 

That  Upper  Deschutes  storage  do  not 
exceed  525,000  acre-ft. ;  that  possibility 
of  heavy  reservoir  seepage  losses  be  rec- 
ognized in  plans  for  storage  develop- 
ment and  disposal  and  that  aggregate 
storage  to  be  had  with  reasonable  safety 
be  assumed  at  not  to  exceed  350,000 
acre-ft.  at  Benham  Falls,  and  80,000 
acre-ft.  at  Crane  Prairie  until  higher 
areas  are  flooded  and  greater  storage 
is  shown  to  be  practicable. 

That  any  storage  development  plan 
take  into  consideration  the  probable 
demands  of  old  water  right  lands  in- 
cluding the  50,000  acre-ft.  storage 
space  allowed  by  the  State  to  the 
Tuniale  State  Project. 

That  if  storage  rights  at  Benham 
Fails  or  Crane  Prairie  should  be 
granted  to  interests  other  than  the 
United  States,  these  rights  be  limited 
to  irrigation  use  subject  to  the  main- 
tenance of  a  minimum  flow  of  200 
sec.-ft.  past  Bend  and  50  sec.-ft.  past 
lowest  irrigation  diversion  for  power 
and  industries  and  to  such  other  condi- 
tions as  may  be  necessary  to  prevent 
undue  monopoly. 

That  in  view  of  the  absence  of  any 
large  market  for  Deschutes  power  and 
the  doubt  whether  any  of  the  large 
powers  on  Lower  Deschutes  can  be 
developed  profitably  within  the  time 
contemplated  by  law  after  application 
for  preliminary  permit,  all  applications 
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Looking  Northwest  Across  the  Hudson  River  feoh 
Engineering  News-Record  Offices 


From  the  Editors'  Window 

Some  time  ago  a  Pacific  Coast  engi- 
neer called  on  us  and  brought  his  wife 
along.  Both  of  them  were  much  in- 
terested in  the  views  of  New  York  City, 
the  Hudson  and  the  Jersey  shore  from 
the  windows  of  the  editorial  office.  Be- 
lieving that  the  same  interest  may  be 
shared  by  others  not  familiar  with  New 
York  we  print  in  adjoining  columns 
two  views  from  our  office  windows. 
The  one  looking  eastward  shows  the 
great  pile  of  buildings  which  has  gro\\ii 
up  in  the  Mid-town  office  section  of 
New  York.  The  development  sho%vn 
extends  along  Fifth,  Sixth  and  Seventh 
Avenues,  and  Broadway  from  about  23d 
St.  to  59th. 

The  other  looks  northwest  across  the 
Hudson  toward  the  Jersey  shoi-e. — The 
Editors.       

To  Construct  New  Buildings  for 
Rose  Polytechnic  Institute 

Construction  work  on  the  new  Rose 
Polytechnic  Institute  buildings  at  Terre 
Haute,  Ind.,  east  of  the  city,  will  start 
within  the  next  60  days  and  the  school 
will  be  transferred  to  the  new  location 
before  June  1  of  next  year,  according 
to  an  announcement  by  President  Philip 
A.  Woodworth. 

The  institute  management  has  suffi- 
cient funds  on  hand  to  proceed  with 
the  work  and  bids  on  the  work  will 
be  asked  within  a  few  days. 

(Contimtcd  from  preceding  page) 
for  power  at  this  time  be  considered  as 
covering  n<;cessary  investigations  only 
and  be  handled  by  the  Federal  Power 
Commission  so  that  ultimate  develop- 
ment may  not  be  hindered  when  condi- 
tions render  such  development  eco- 
nomically practicable. 

That  no  license  bo  issued  for  develop- 
ment of  water  power  on  either  Upper 
or  Lower  Deschutes  which  is  not  in 
harmony  with  the  maximum  develop- 
ment of  irrigation. 

That  no  license  be  issued  for  any 
project  on  Lower  Deschutes  which  is 
not  in  harmony  with  the  general 
scheme  for  the  development  of  water 
power  outlined  in  Water  Supply  Paper 
:i44  of  the  Geological  Survey  until  con- 
clusive showing  of  an  improvement 
upon  this  general  scheme  is  made. 


Port  Authorities'  Convention 
To  Be  Held  in  Seattle 

The  convention  of  the  American  As- 
sociation of  Port  Authorities  is  to  be 
held  in  Seattle  Oct.  11-14.  The  program 
includes  inspections  of  Seattle's  port 
facilities,  of  the  logging  industry,  the 
Bremerton  Navy  Yard,  and  the  inland 
lakes  of  Seattle. 


Pontoon  Bridge  Proposed  to 
Relieve  Seattle  Ferries 

Two  Seattle  engineers,  R.  R.  Mon- 
tell  and  J.  H.  Dirkes,  have  made  an  of- 
fer to  the  county  engineers  of  King 
County  (Seattle)  to  build  two  pontoon 
ridges  across  Lake  Washington  in 
place  of  ferries.  They  propose  to  use 
fifteen  of  the  wooden  vessels  of  the 
Shipping  Board  now  moored  in  Lake 
Union,  and  estimate  the  total  cost  at 
$23.'),000  if  the  vessels  are  furnished 
without  cost.  The  superstructure,  built 
of  wood,  is  to  have  18-ft.  roadways  and 
4-ft.  sidewalks.  The  3,000-ft.  crossing 
from  Seward  Park  to  Mercer  Island 
would  consist  of  trestle  approaches  and 
ten  spans  on  nine  pontoons,  while  the 
crossing  from  the  east  shore  to  Mer- 
cer Island,  1,000  ft.  long,  would  re- 
quire three  vessels.  Draws  would  be 
provided  in  both  bridges.  In  support 
of  the  plan  it  is  stated  that  the  pres- 
ent ferries  are  operating  at  a  loss  and 
that  traffic  would  be  facilitated. 


Orders  Rehearing  of  Cleveland 
Union  Station  Case 

A  rehearing  in  the  Cleveland  pas- 
senger terminal  case  has  been  ordered 
by  the  Interstate  Commerce  Comirt- 
sion.  The  proceeding  has  been  assigned 
for  Sept.  20.  It  will  take  place  in  thf 
Federal  Building  at  Cleveland  before 
Commissioner  J.  B.  Campbell  and  Ex- 
aminer R.  W.  Clarke. 

In  the  meantime  Peter  Witt,  former 
transit  commissioner  of  Cleveland,  who 
opposed  the  Public  Square  project  in 
hearings  before  the  commission,  has 
filed  a  brief  with  that  body  petitioning 
that  it  compel  the  building  of  a  union 
station  on  the  Mall  site  to  be  used  by 
the  New  York  Central,  the  Big  Four, 
the  Nickel  Plate,  the  Baltimore  &  Ohio, 
the  Pennsylvania,  the  Wheeling  &  Lake 
Erie,  and  the  Erie  Railroads. 
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Columbus  Flood-Protection  Work 
Near  Completion 

Scioto  River  channel  improvement 
for  flood  protection  of  Columbus,  Ohio, 
will  be  completed  by  the  end  of  1921 
if  the  contractors  are  favored  with 
fairly  mild  weather,  according  to  R.  H. 
Simpson,  city  engineer.  The  river  chan- 
nel has  been  widened  from  its  conflu- 
ence with  the  Olentangy  River  to  a 
point  south  of  the  city.  With  the  ex- 
ception of  some  eai'th  to  be  removed  at 
the  Broad,  Town  and  Mound  St.  bridges 
all  of  the  excavation  has  been  com- 
pleted. Approximately  1,000  ft.  ot 
levee  must  yet  be  constructed  on  the 
east  bank  and  a  small  portion  on  the 
west  bank.  Nearly  one-half  of  the  con- 
crete revetment  is  completed.  The  en- 
tire work  cost  about  $3,500,000. 


Louisiana  to  Legislate  on  Roads 
and  Motor  Vehicles 

Bills  dealing  with  the  highway  situa- 
tion are  expected  to  be  a  prominent 
featui'e  of  the  special  session  of  the 
Louisiana  legislature  which  convened 
this  month.  A  spirited  fight  is  looked 
for  on  the  tax  on  gasoline  provided  for 
by  the  recent  constitutional  convention 
where-  a  maximum  tax  of  2  cents  per 
gallon  wasi  specified.  Advocates  of 
lower  taxation  want  the  legislature  to 
impose  a  levy  of  not  more  than  1  cent 
per  gallon. 

Another  contest  is  expected  on 
whether  the  State  Highway  Depart- 
ment shall  be  under  the  control  of  one 
commissioner  or  a  commission  of  three 
members. 

Submits  Freight  Belt-Line  Plan 
for  Flint,  Mich. 

According  to  recent  announcement  of 
officials  of  the  Pere  Marquette  Ry.,  a 
plan  for  the  construction  of  an  8-mile 
subsidiary  line,  to  serve  as  a  belt  line 
for  the  diversion  of  freight  traffic,  has 
been  submitted  to  the  railroad  com- 
pany by  the  city  of  Flint,  Mich.  The 
Interstate  Commerce  Commission  has 
already  authorized  the  railroad  to  ac- 
quire control  of  the  Flint  Belt  Rail- 
road Co.  It  is  the  purpose  of  the  plan 
to  provide  better  yard  facilities  and 
to  assist  in  the  plan  of  civic  develop- 
ment. The  officials  of  the  railroad  hope 
to  complete  construction  of  the  8-mile 
line  by  the  end  of  1922. 


Morgan  Executive  Chairman, 
A.  A.  A. 

At  a  special  meeting  of  the  execu- 
tive board  of  the  American  Automo- 
bile Association,  held  in  New  York 
City,  Sept.  12,  D.  L.  Morgan,  of  New 
Haven,  Conn.,  was  elected  executive 
chairman  to  succeed  the  late  A.  G. 
Batchelder.  Mr.  Morgan,  who  has 
long  been  active  in  the  good  roads  ac- 
tivities of  the  Pennsylvania  Motor 
Federation  and  New  Haven  Automobile 
Club,  has  been  at  the  Washington 
headquarters  of  the  A. A. A.  since  July 
l,as  acting  executive  chairman. 


Engineer  Employment  Status 
Shown  by  A,  A.  E,  Statistics 

During  August  a  few  more  engineers 
applied  to  the  American  Association  of 
Engineers  for  positions  than  in  July, 
but  there  were  more  vacancies  avail- 
able. The  following  table  shows  the 
trend: 

Aug.,  July.  Aue. 

1921  1921  1920 

Applicants  tor  employment.    2,320  2.215  1,303 

Positions  received 360  321  738 

Men  referred 2,250  2,567  3,502 

Men  placed 204  212  306 

The  most  active  fields  are  highway 
and  municipal  engineering  and  teach- 
ing. The  average  monthly  salary  of 
positions  filled  in  August  was  $181, 
while  for  the  same  month  last  year 
it  was  $209.  The  highest  paid  posi- 
tion was  for  a  city  manager  at  $7,500 
per  year  and  the  lowest  a  rodman  at 
$125  per  month. 

Simplon  Excavation  Completed 

Excavation  of  the  second  Simplon 
tunnel  was  completed  Sept.  13,  accord- 
ing to  cable  dispatches.  The  tunnel 
was  being  built  by  enlargement  of  the 
ventilation  heading  driven  parallel  to 
the  first  tunnel  at  the  time  the  latter 
was  constructed.  The  work  was  greatly 
retarded  by  conditions  during  and  sub- 
sequent to  the  war.  It  is  reported  that 
trafllc  may  be  turned  through  the  sec- 
ond tunnel  by  the  end  of  the  year. 

To  Promote  Entente  Cordiale 
Among  World's  Engineers 

Several  hundred  American  engineers 
will  gather  with  representatives  of  the 
principal  engineering  societies  of  Great 
Britain  and  France  at  a  dinner  to  be 
given  at  the  Engineers  Club,  New  York 
City,  on  the  evening  of  Oct.  10.  While 
formally  celebrating  the  homecoming  of 
the  mission  of  American  engineers  who 
went  abroad  to  confer  the  John  Fritz 
medal  upon  Sir  Robert  Hadfield  of  Lon- 
don and  Eugene  Schneider  of  Paris. 
The  event  is  planned  to  mark  the 
launching  of  a  world  movement  of  en- 
gineers to  promote  unity  among  the 
English-speaking  peoples  and  among 
peoples  who  aided  in  the  war  against 
Germany. 

Invitations  have  been  extended  to 
many  men  prominent  in  public  life,  in- 
cluding Herbert  Hoover,  Secretary  of 
Commerce,  Viscount  Bryce  and  Charles 
E.  Hughes,  Secretary  of  State.  Others 
who  will  attend  are  the  governing 
boards  of  the  four  national  engineering 
societies,  the  trustees  of  the  United  En- 
gineering Society  and  the  officers  of  the 
Federated  American  Engineering  So- 
cieties. British  organizations  whose 
representatives  will  be  guests  are  the 
Institution  of  Civil  Engineers,  Institu- 
tion of  Mechanical  Engineers,  Institu- 
tion of  Mining  Engineers,  Institution 
of  Mining  and  Metallurgy,  Iron  and 
Steel  Institute,  Institution  of  Electri- 
cal Engineers,  and  the  Royal  Society  of 
London.  France  will  be  represented  by 
La  Societe  des  Ingenieurs  Civils  de 
France. 


Clifford  Richardson,  Asphalt 
Specialist,  Retires 

Was  Prominent  Figure  in  Development 

of  Paving   I'ractice  in  American 

Cities  and  Europe 

Cliff^ord  Richardson,  well  known  in 
this  country  and  Europe  as  a  specialist 
in  asphaltic  materials  and  paving  meth- 
ods, has  announced  his  intention  to  re- 
^ tire     from     active 

r'  ^^^  ^    practice      Oct.      1. 

^a^  He  will  leave  New 

JB    ■■     York    City,    where 
^ff^         for  many  years  he 
•  has  served  as  con- 

sulting engineer  to 
the  Barber  Asphalt 
Paving  Co.,  and 
will  establish  a 
residence  in  Santa 
Barbara,  Cal.  He 
was  one  of  the 
pioneers  in  the  in- 
vestigation of  bi- 
tuminous materials 
for  paving  pur- 
poses, a  field  in  which  his  early  training 
as  a  chemist  was  a  fundamental  asset. 
Mr.  Richardson's  first  work,  after  he 
had  graduated  from  Harvard  in  1877, 
and  taken  post-graduate  work  at  the 
University  of  Bonn,  in  Germany,  gave 
little  indication  of  the  field  in  which  he 
was  eventually  to  become  prominent, 
for  he  started  as  a  chemist  in  the  U.  S. 
Department  of  Agriculture  at  Washing- 
ton and  was  engaged  principally  in 
making  studies  of  the  adulteration  of 
foods  and  the  composition  of  American 
cereals.  In  these  and  similar  investi- 
gations he  was  engaged  for  ten  years. 

Becomes  Asphalt  Inspector 
One  day  in  the  year  1887,  while  at 
the  Metropolitan  Club  in  Washington, 
Mr.  Richardson  was  accosted  by  Col. 
William  Ludlow,  then  engineer-com- 
missioner of  the  District  of  Columbia. 
On  this  same  day  E.  A.  DeSmett  had 
resigned  as  inspector  of  asphalt  and 
cement,  under  Col.  Ludlow's  direction, 
and  the  latter,  knowing  of  Richardson's 
ability  as  a  chemist  and  laboratory  in- 
vestigator, immediately  offered  him  the 
position.  Mr.  Richardson  accepted  and 
began  a  campaign  to  place  the  selection 
of  asphaltic  materials  for  paving  work 
on  a  rational  basis.  At  that  time 
practically  all  of  the  asphalt  used  in 
this  country  came  from  'Trinidad,  with 
a  small  amount  also  from  Cuba,  but 
the  oil  asphalts  had  not  yet  been  de- 
veloped. Asphalt  paving  specifications 
were  exceedingly  loose  and  ambiguous 
and  there  was  practically  no  control 
over  the  material  going  into  the  work. 
?,Ir.  Richardson  set  about  fixing  the 
proper  proportions  to  use  in  sheet 
asphalt  work  and  acted  also  as  advisor 
on  construction  methods. 

In  those  early  days  it  was  the  prac- 
tice to  lay  the  asphalt  to  a  thickness  of 
2J  in.,  with  no  binder  course,  the  foun- 
dation often  being  of  natural  cement. 
Mr.  Richardson's  studies  led  him  to 
conclude  that  the  foundation  of  natural 
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cement  was  sufficiently  porous  to  allow 
water  from  the  subgrade  to  come  in 
contact  with  the  asphalt  surfacing 
causing  disintegration.  With  the  in- 
troduction of  Portland  cement  concrete 
foundations,  this  trouble  was  largely 
eliminated. 

Close  Binder  Developed 

One  of  the  first  important  develop- 
ments in  asphalt  paving  practice  dur- 
ing Mr.  Richardson's  service  with  the 
government  was  the  introduction  of  a 
binder  course.  As  first  consti-ucted  of 
broken  stone  and  liquid  asphalt,  form- 
ing what  was  known  as  an  "open" 
binder  course,  it  proved  fairly  satisfac- 
tory until  rapidly  moving  rubber-tired 
motor  vehicle  traffic  became  great.  It 
was  then  found  that  pavement  laid  on 
an  open  binder  course  was  shoved  into 
waves  by  traffic,  as  the  material  in  the 
binder  course,  together  with  the  com- 
paratively soft  surfs'/^ing  then  used, 
was  not  sufficiently  stable  to  resist  the 
thrust  from  motor-driven  wheels.  This 
condition  of  affairs  led  to  the  develop- 
ment, largely  through  Mr.  Richardson's 
efforts,  of  the  "close"  binder  in  common 
use  today,  in  which  the  voids  in  the 
coarse  aggregates  are  filled  with  as- 
phaltic  mortar.  Mr.  Richardson  con- 
siders the  introduction  of  the  close 
binder  as  one  of  the  important  develop- 
ments in  asphalt  paving  and  in  its  early 
endorsement  he  was  joined  by  Capt. 
Symons  of  the  Corps  of  Engineers. 

When  a  change  in  the  engineer-com- 
missionership  of  the  District  of  Colum- 
bia occuiTed  about  1894.  Mr.  Richard- 
son found  his  work  less  agreeable  than 
under  the  old  regime.  Meeting  A.  L. 
Barber  of  the  Barber  Asphalt  Paving 
Co.,  in  Washington  two  or  three  months 
later,  he  told  him  of  his  dissatisfaction 
under  the  new  conditions,  and  Mr. 
Barber  promptly  engaged  Mr.  Richard- 
son to  take  charge  of  the  field  and 
laboratory  work  of  that  company's  pav- 
ing operations.  He  continued  in  Wash- 
ington on  this  work  and  later  (1906) 
went  to  New  York  in  charge  of  the 
Barber  laboratory  in  Long  Island  City. 
He  has  served  that  organization  in  a 
consulting  capacity  ever  since,  and  his 
work  has  taken  him  into  every  state  of 
the  Union  and  to  Europe. 

Work  on  Thames  Embankment 

One  of  Mr.  Richardson's  notable  en- 
gagements was  on  the  paving  of  the 
Victoria  Embankment  in  London. 
Heavy  motor-vehicle  traffic  had  made 
necessai-y  a  yearly  resurfacing  of  the 
old  macadam  pavement,  and  on  behalf 
of  the  London  authorities  W.  C.  Cop- 
perthwaite  sent  out  a  general  invitation 
for  a  solution  to  the  problem.  Mr. 
Richardson  went  to  Europe  and  pro- 
posed the  surfacing  of  a  section  of  the 
famous  roadway  with  Trinidad  Lake 
asphalt.  He  explained  his  project  in 
detail  and  then  asked  what  specifica- 
tions it  would  be  necessary  to  meet. 

"There  are  none,"  he  was  told,  "The 
job  is  yours.  Do  with  it  what  you 
wish." 

Under  this  broad  authority  Mr.  Rich- 


Fourteen  States  Tax  Gasoline 

In  fourteen  states  taxes  on  gasoline 
are  now  operative,  according  to  a  re- 
cent statement  by  Harry  Meixell,  Jr., 
secretary  of  the  Motor  Vehicle  Confer- 
ence Committee,  New  York  City.  The 
tax  is  le.  per  gallon  in  all  of  the  fol- 
lowing states  except  New  Mexico,  where 
a  2c.  levy  is  imposed:  Colorado,  Ken- 
tucky, New  Mexico,  Oregon,  Arizona, 
Arkansas,  Connecticut,  Florida,  Georgia, 
Montana,  North  Carolina,  Pennsylvania, 
South   Dakota  and   Washington. 

Bills  aiming  to  impose  gasoline  taxes 
were  also  considered  this  year  by  the 
legislatures  of  nine  other  states,  name- 
ly, Califoi'nia,  Illinois,  Indiana,  Maine, 
Michigan,  Nevada,  Ohio,  Tennessee  and 
Texas,  but  the  measures  failed  to  gain 
sufficient   support    to    become   laws. 

It  is  estimated  that  $6,000,000  per 
year  is  now  being  collected  from  the 
gasoline  taxes,  which  are  in  addition 
to  the   usual  vehicle   registration   fees. 

ardson  laid  about  800  sq.yd.  of  asphalt 
top  surface  on  a  base  of  asphalt  binder 
near  the  east  end  of  the  embankment. 
The  price,  including  two  years'  main- 
tenance, was  $2.17  per  square  yard. 
Other  sections  of  the  Thames  embank- 
ment were  paved  in  a  variety  of  ways 
by  other  interests,  but  the  asphalt  pav- 
ing was  the  only  surfacing  which  I'e- 
mained  after  two  years  of  service. 
These  results  led  to  an  extension  of  the 
use  of  lake  asphalt  on  the  roadway  and 
at  the  end  of  1912  this  type  of  surfac- 
ing constituted  the  entire  area  of  the 
Victoria  embankment  from  Black 
Friars  Bridge  to  Westminster. 

Thick  Binder — Thin  Top 
Returning  to  the  United  States  after 
the  work  in  London  had  been  completed, 
Mr.  Richardson  continued  his  service 
with  the  Barber  company.  Present-day 
traffic  needs,  he  believes,  make  desir- 
able a  thicker  binder  course  and  a  thin- 
ner wearing  surface  than  were  formerly 
employed.  The  surfacing,  he  points 
out,  is  only  a  protection  for  the  binder 
course  and  might  well  be  reduced  to  a 
thickness  of  1  in.,  provided  2i  in.  of 
close  binder  are  laid  to  carry  the 
heaviest  kind  of  traffic.  Today's  traffic 
demands  also  call  for  an  asphalt  sur- 
facing considerably  harder  than  that 
used  a  decade  ago,  due,  among  other 
things,  to  the  shoving  effect  of  the 
wheels  of  automobiles  and  the  soften- 
ing of  the  pavement  surface  by  oil 
droppings  from  motor  cars.  Mr.  Rich- 
ardson gave  much  study  to  determining 
the  proper  portioning  of  materials  in 
the  more  recent  top  surfaces  of  asphalt 
pavement. 

Mr.  Richardson  has  been  a  prolific 
writer  on  subjects  in  his  special  field, 
among  his  principal  books  being  "The 
Modem  Asphalt  Pavement."  During 
recent  years  he  has  devoted  much  study 
to  the  colloidal  state  of  matter  in  rela- 
tion to  the  asphalt  paving  industry. 
His  investigations  have  also  related  to 
the  manufacture  and  constitution  of 
Portland  cement  and  to  the  petroleum 
industry. 


Convention  of  the  New  England 
Water  Works  Association 

The  registration  at  the  fortieth  an- 
nual convention  of  the  New  England 
Water  Works  Association  at  Bridge- 
port, Conn.,  Sept.  13-16,  was  404.  The 
progi-am  announced  in  Engineering 
News-Record,  Sept.  8,  p.  421,  was  car- 
ried out  in  full.  The  relatively  few 
papei-s  scheduled  for  each  session  gave 
full  opportunity  for  discussion  and 
avoided  the  confusion,  haste,  and  post- 
ponement of  papers  to  other  sessions 
common  with   overcrowded   programs. 

The  Dexter  Brackett  medal  for  the 
best  paper  printed  in  the  Journal  of 
the  association  during  the  past  year 
was  awarded  to  Robert  Spurr  Weston, 
consulting  engineer,  Boston,  Mass.,  for 
his  paper  on  lead  poisoning  from  water 
supplies.  The  committee  report  on 
Water-Works  Accounting  presented  at 
the  1920  convention  and  published  in 
the  Journal  for  March,  1921,  was 
adopted  after  very  little  discussion,  with 
about  35  to  40  members  present.  The 
committee  report  on  standard  specifi- 
cations for  water  meters,  printed  in 
the  Journal  for  June,  was  also  adopted. 
This  report  covers  disc  meters  only, 
although  the  committee  expects  to 
cover  other  types  later  on.  The  dis- 
cussion on  this  report  brought  but  the 
hearty  approval  of  the  manufacturers. 

The  Bridgeport  Hydraulic  Co.,  through 
its  president,  S.  P.  Senior,  and  other 
officials  contributed  largely  to  the  suc- 
cess of  the  convention  by  the  way  of 
papers,  discussion  on  the  floor  of  the 
convention,  and  the  provision  of  auto- 
mobiles and  escorts  for  trips  to  the 
various  impounding  reservoirs  and 
chlorination  plants  of  the  company,  and 
to  the  city  sewage  works,  where 
there  are  installed  two  20,000,000-gal. 
Reinsch-Wurl  screens,  each  26  ft.  in 
diameter,  and  pumps  with  a  total  capac- 
ity of  48,000,000  gal.,  the  entire  instal- 
lation of  screens  and  pumps  being  elec- 
trically driven.  Among  other  enter- 
tainment features  provided  by  the 
Water-Works  Manufacturers'  Associa- 
tion was  a  picnic  and  short  dinner  after 
the  close  of  the  Friday  morning  ses- 
sion of  the  convention.  There  was  also 
a  visit  to  the  Crane  Co.  valve  works. 

Attendance  at  the  technical  sessions 
of  the  convention  was  good  the  first 
two  days,  but  dwindled  rapidly  on  the 
third  and  fourth  days. 

Abstracts  of  a  considerable  number 
of  the  convention  papers  and  discus- 
sions appear  elsewhere  in  this  issue  or 
will  be  published  later. 


A.  G.  C.  1922  Annual  MeetinR  to 
Be  Held  in  Cleveland 

At  the  mid-year  meeting  of  the  ex- 
ecutive board  of  the  Associated  General 
Contractors  of  America,  held  recently 
at  White  Sulphur  Springs,  W.  Va.. 
Cleveland  was  selected  as  the  city  in 
which  the  1922  annual  meeting  of  the 
association  will  be  held.  St  Louis. 
Washington  and  San  Antonio  were 
other  cities  considered.  The  date  of  the 
convention  has  not  yet  been  fixed. 


September  22,  1921 


ENGINEERING     NEWS-RECORD 


505 


Report  I.  C.  C.  Plan  for  Railroad 
Group  Consolidations 

Reports  on  a  plan  for  the  consolida- 
tion of  railroad  companies  into  large 
systems,  as  provided  in  the  Ti-ansporta- 
tion  Act,  purporting  to  be  that  sug- 
gested in  a  I'eport  made  to  the  Interstate 
Commerce  Commission  by  W.  V.  Rip- 
ley, professor  of  economics,  Harvai'd 
University,  have  been  published  in  the 
daily  press.  At  this  writing  the  com- 
mission has  refused  to  confirm  or  deny 
the  report,  although  it  has  been  widely 
published.  Under  the  Transportation 
Act  the  commission  must  render  an 
official  report  outlining  its  recommenda- 
tions for  the  consolidation  of  carriers 
into  large  systems,  but  it  has  no  power 
to  enforce  the  project. 

The  plan  now  reported  proposes  twen- 
ty systems,  some  of  which  are  "alterna- 
tive." Six  systems  would  be  formed 
in  the  northwest  part  of  the  country, 
exclusive  of  New  England.  Under  one 
plan  the  New  England  lines  would  be 
included  with  the  Lackawanna  and  other 
roads  as  the  New  England-Great  Lakes 
System.  From  carriers  in  the  south- 
eastern section,  five  systems  would  be 
formed  and  five  big  Western  systems 
would  be  built  around  the  Union  Pacific, 
the  Burlington,  the  Milwaukee,  the  San- 
ta Fe  and  the  Southern  Pacific.  Two 
systems  in  the  Southwest,  known  as  the 
Frisco-Katy-Cotton  Belt  and  Chicago- 
Missouri  Pacific  Systems,  are  suggested. 

End  One- Way  Traffic  on 
Broadway 

As  the  result  of  a  conference  between 
representatives  of  business  organiza- 
tions in  the  Times  Square  district,  New 
York  City,  and  Dr.  John  A.  Harriss, 
special  deputy  police  commissioner,  it 
is  announced  that  beginning  Sept.  15 
one-way  traffic  on  Broadway  is  to  be 
discontinued  for  a  period  of  thirty  days. 
A  change  in  traffic  regulations,  put  into 
effect  some  months  ago,  restricted  the 
use  of  Broadway  between  38th  and  57th 
Sts.  to  northbound  traffic  between  the 
hours  of  7  p.m.  and  midnight.  The  in- 
stitution of  these  regulations,  the  busi- 
ness men  claimed,  was  respon.sible  for 
a  considerable  reduction  in  their  in- 
come. 

Plans  are  under  consideration  for  the 
use  of  traffic  signal  towers,  such  as 
those  employed  on  Fifth  Ave.,  at  Sev- 
enth Ave.  and  42nd  St.,  Broadway  and 
42nd  St.,  Broadway  and  49th  St.,  and 
Broadway  and  53rd  St. 


California  Road  Probe  Refused 
By  Governor 

Governor  Stephens  of  California,  on 
Sept.  9,  refused  the  request  of  the 
California  State  Automobile  Associa- 
tion for  an  investigation  into  that  or- 
ganization's charges  of  waste  and  bad 
judgment  in  the  construction  of  the 
state  highway  system.  He  maintained 
that  "all  reasonable  demands"  for 
such  an  intiuiry  had  been  met  by  the 
compreh<<nsive  investigation  by  the 
U.  S.  Bureau  of  Public  Roads,  which 
I  submitted  its  report  Feb.  18. 


Mississippi  Valley  Associations 
Forms  Eleven  Districts 

The  Mississippi  Valley  Association 
has  formed  committees  representing 
various  waterway  districts  to  aid  and 
promote  waterway  development.  The 
eleven  waterway  districts  represented 
by  committees  will  be  as  follows :  Inter- 
costal Canal,  Illinois  River,  Lower  Mis- 
sissippi Rivei-,  Missouri  River,  Ohio 
River,  Upper  Mississippi  River,  War- 
rior River  and  the  Great  Lakes  district. 
Committees  representing  the  tributaries 
of  the  Ohio  River  and  of  the  Mississippi 
have  also  been  formed. 


Engineering  Societies 


Calendar 

Annual  Meetings 

-AMKRK'.AN  RO.\D  BUILDERS  .\S- 
.SC><;iATION,  -Vew  York  ;  .\nnu-al 
Convention  and  Good  Roads 
Show,  Chicago,  Jan.  17-20. 

AMERICAN  SOCIETY  FOR  IIU- 
N1CIP.A.L  IMPROVEMEXTS.  Val- 
paraiso, Ind.  ;  -Annual  Convention, 
Baltimore,  Md.,  Oct.   24-28. 

CITY  M.ANAGERS  .ASSOCIATION. 
Spartanburg.  S.  C.  :  .Annual  Meet- 
ing,   Chicago.    Nov.    14-16. 

NATIONAL  MUNICIPAL  LEAGUE, 
New  Y'ork  City  :  Annual  Meeting, 
Chicago,    Nov.    16-18. 


The    Western    Society    of    Engineers 

was  addressed,  Sept.  12,  by  A.  R.  Hirst, 
state  highway  engineer  of  Wisconsin, 
on  "Developing  a  System  of  Highway 
Transportation  to  Serve  the  People  of 
a  State."  On  Sept.  19  Arthur  E.  Mor- 
gan, until  recently  chief  engineer  of  the 
Miami  Conservancy  District,  spoke  on 
"Dayton  Flood  Control."  Sept.  26  will 
be  chief  engineers'  night  and  the 
society  will  learn  of  the  experiences  of 
C.  A.  Morse,  chief  engineer,  Chicago, 
Rock  Island  &  Pacific  Ry.;  A.  S.  Bald- 
win, vice-president  and  formerly  chief 
engineer,  Illinois  Central  R.R.;  H.  R. 
Safford,  assistant  to  president,  Chicago, 
Burlington  &  Quincy  R.R.,and  formerly 
chief  engineer,  Grand  Tioink  System;  C. 
F.  Loweth,  chief  engineer,  Chicago,  Mil- 
waukee &  St.  Paul  Ry.,  and  E.  H.  Lee, 
Chicago  &  Western  Indiana  R.R. 

The  Allied  Engineering  Association, 
Charleston,  S.C.,  has  announced  for  the 
season  a  series  of  papers  among  which 
are:  Oct.  17,  "The  Auto  Track— Its 
Use  in  Construction  Work"  by  Lt.-Col. 
Eugene  Kelly;  Dec.  19,  "Rebuilding 
Filter  Plant,  Charleston  Water  Depart- 
ment," Francis  B.  McDowell,  Jr.;  Jan. 
16,  "The  Engineer  and  the  Financier," 
E.  H.  Pringle,  Jr.;  Feb.  20,  "Concrete 
Roads,"  James  W.  Martin;  March  20, 
"Construction  of  Bridge  Piers  for  the 
New  Santee  River  Bridge,"  J.  Bryce 
LaBruce;  April  17,  "Railroad  Problems" 
J.P.Walker;  May  15,  "Paving  of  City 
Streets,"  J.  H.  Dingle.  The  officers  are: 
President,  J.  E.  Gibson;  vice-president, 
W.  L.  Whitescarver;  secretary  and 
treasurer,  T.  A.  Burbridge. 


Personal  Notes 


Robert  L.  E.  Ward,  represen- 
tative of  the  Weiland  Engineering  Co., 
Canon  City,  Col.,  has  been  appointed 
city  engineer  of  Canon  City. 

William  C  o  r  m  a  n,  formerly 
with  the  Gabriel  Steel  Co.,  is  now  chief 
engineer  of  the  McRae  Steel  Co.,  De- 
troit, Mich. 

Prof.  L.  S.  S  m  i  t  h,  head  of  the 
highway  engineering  and  city  planning 
coui'ses  of  the  University  of  Wiscon- 
sin, has  been  appointed  engineer  of  the 
Appleton,  Wis.,  City  Plan  Commission. 

R.  M.  Conner,  formerly  project 
manager,  Fort  Peck  project,  U.  S.  Re- 
clamation Service,  with  headquarters 
at  Poplar,  Mont.,  has  been  transferred 
to  the  Riverton  project  as  construction 
engineer  on  diversion  dam  and  canals 
to  irrigate  100,000  acres  in  Fremont 
County.  His  headquarters  are  at  Pilot, 
Wyo. 

D.  Wallace  Brown  has  re- 
signed as  professor  of  engineering  in 
the  Royal  Military  College,  Kingston, 
Ont.,  to  become  professor  of  mechanical 
engineering  in  the  Nova  Scotia  Techni- 
cal   College,    Halifax. 

Lieu  t.-C  o  l.  S.  W.  Fleming, 
J  R.,  of  the  firm  of  Gannett,  Seelye  & 
Fleming,  Inc.,  has  been  appointed  by 
Governor  Sproul  of  Pennsylvania  a 
member  of  the  commission  to  investi- 
gate the  battle  fields  of  France  and 
Belgium  to  mark  the  places  where 
Pennsylvania  units  fought. 

Samuel  D.  Foster,  consulting 
highway  engineer,  has  been  appointed 
consulting  engineer  for  the  Allegheny 
County,  Pa.,  Planning  Commission. 

George  A.  Armes,  president  and 
general  manager  of  the  Moore  Ship- 
building Co.  of  San  Francisco,  has  re- 
signed. Directors  of  the  company,  in 
announcing  the  resignation  of  Mr. 
Armes,  who  was  an  engineer,  paid  a 
high  tribute  to  his  skill.  He  is  credited 
with  having  made  a  world's  record  in 
ship  launching  when  six  vessels  were 
sent  down  the  ways  within  an  hour's 
time,  as  well  as  with  several  shipbuild- 
ing records  including  the  recent  com- 
pletion of  the  oil  tanker  "Vacuum"  in 
115  working  days  winning  the  race  for 
a  world's  record  against  the  Sparrow's 
Point  .Shipbuilding  Co.  at  Sparrow's 
Point,  Md.;  where  a  vessel  of  similar 
dimensions  was  under  construction.  Mr. 
Armes  was  "loaned"  to  the  Shipping 
Board  by  the  Bethlehem  Shipbuilding 
Corporation  to  handle  their  construc- 
tion work  and  resigned  this  position  to 
become  the  head  of  the  Moore  Ship- 
building Co. 

Charles  N.  Roberts,  consult- 
ing municipal  engineer  and  surveyor, 
Chicago,  has  taken  his  son,  Keith 
Roberts  into  partnership.  Mr.  Roberts, 
senior,  has  been  engaged  in  the  design, 
operation  and  construction  of  water- 
works, sewers  and  paving,  particularly 
of  the  North  Shore  suburbs,  since  1889. 
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Keith  Roberts  is  a  mining  engineer  and 
until  recently  has  been  employed  by 
Robert  W.  Hunt  &  Co.  on  examination 
of  properties.  During  the  World  War 
he  was  an  ensign  in  the  Navy. 

Hugh  Miller,  since  1918  in- 
structor in  the  Army  Engineer  School 
at  Camp  Humphreys,  Va.,  has  been 
appointed  pi-ofessor  of  civil  engineering 
at  George  Washington  University, 
Washington,  D.  C.  He  was  graduated 
from  Princeton  in  1901  with  the  degree 
of  C.  E.  and  was  an  instructor  in  civil 
engineering  at  Princeton  and  later  at 
the  Harvard  engineering  camp.  From 
1900  to  1915  he  was  professor  of  civil 
engineering  at  Clarkson  School  of 
Technology,  Potsdam,  N.  Y.,  and  from 
1915  until  he  entered  the  government 
service,  he  was  lecturer  in  engineering 
at  the  Rice  Institute  in  Texas. 


Obituary 


able  is  400  tons.  After  the  block  is 
molded  and  compressed  it  is  delivered 
to  a  belt  conveyor  which  carries  it 
through  a  trough  of  running  water,  in 
which  the  block  is  cooled  and  delivered 
to  a  platform  ready  for  removal. 

The  press  is  designed  so  that  it  is 
readily  adjusted  to  make  the  three 
standard  sizes  of  asphalt  block,  5  x  12 
X  2  in.  for  light  traffic,  5  x  12  x  2i  in. 
for  medium  traffic,  and  5  x  12  x  3  in. 
for   heavy   traffic. 

There  is  also  a  National  press  for 
making  asphalt  tile  for  walks  and  other 
light  uses,  and  also  a  type  \yhich  will 
make  either  paving  block  or  tile. 

The  machine  is  made  by  the  National 
Molding  Press  Corporation,  262  Fultoi 
St.,   Brooklyn.  N.   Y. 


less  chains,  two  on  each  side  of  the 
boom,  to  which  are  attached  steel  cast- 
ings, to  which  are  bolted  teeth  and 
side-cutters.  These  teeth  merely  rip 
up  the  dirt  beyond  the  point  where 
the  regular  buckets  and  bucket  exten- 
sions dig.  The  scrapers,  set  diagonally 
between  the  castings,  throw  the  dirt 
into   the  buckets  that  cut  the  core  of 


Compact  Road  Repair  Outfit 

A  compact  road-repair  outtit,  sold  by 
H.  P.  Andresen  &  Co.,  1261  N.  Clark 
St.,  Chicago,  111.,  combines  in  a  single 
device  carrying  capacity  for  materials 


'WlLLlA.M  J.  RoDGERS,  presi- 
dent of  the  Rodgers  Granite  Corp.,  New 
York,  died  in  New  York  Aug.  31.  He 
was  49  years  old.  For  many  years  he 
was  associated  with  his  father  John  C. 
Rodgers  in  the  contracting  business 
under  the  firm  name  of  J.  C.  Rodgers 
&  Son.  Among  the  large  contracts  he 
executed  in  this  connection  were  two 
sections  of  the  old  rapid  transit  sub- 
way system  New  York,  the  Madison 
Ave.  and  Willis  Ave.  bridges  over  tln' 
Harlem  River,  the  New  York  speedway 
and  Riverside  Drive.  The  Rodgers 
Granite  Corp.,  of  which  he  was  presi- 
dent for  the  past  few  years,  is  operat- 
ing one  of  the  largest  quarries  in 
Maine,  located  at  Stonington. 

L.  T.  G  0  B  L  E,  district  engineer  in 
the  construction  department  of  the 
Lakewood  Engineering  Co.,  Philadel- 
phia, Pa.,  died  Sept.  5.  He  had  former- 
ly been  engaged  in  construction  work 
in  the  West  and  was  connected  wth 
the  Allied  Machinery  Co.,  New  York. 
His  first  assignment  with  the  Lake- 
wood  company  was  at  its  Detroit  office 
and,  later,  at  the  Philadelphia  office. 


Equipment  and 
Materials 

New  Asphalt  Block  Press 

In  the  National  asphalt  block  press 
all  stages  in  the  making  and  discharg- 
ing  of  blocks  are  automatically  handled 
liy  t'-ie  machine  itself.  After  the  h"t 
mixture  is  fed  to  the  hopper  it  is  not 
again  touched  until  the  blocks  are  dis- 
charged from  the  water  trough  con- 
nected to  the  machine,  at  which  t.nio 
they  are  sufficiently  cooled  to  be  ready 
for  storage  or  shipment. 

The  basic  principle  of  the  machine  is 
hydraulic,  but  the  hydraulic  pressure 
is  intensified  by  means  of  a  system  of 
levers.    The  maximum  pressure  obtain- 


for  iL-pairing  all  typus  of  roads.  It 
carries  a  125-gal.  heating  or  melting 
kettle;  two  bins,  each  of  1-yd.  capacity, 
for  heating  sand  and  stone;  a  combina- 
tion mixing  pan  and  tool  carrier,  a 
heater  for  tampers  and  smoothers;  a 
coal-burning  furnace;  a  coal  bin  of 
.350-ib.  capacity;  a  cement  box  holding 
six  sacks  of  cement;  space  on  top  of 
the  bins  for  carrying  materials  and 
tools,  and  a  hot  shelf  for  keeping  pour- 
ing pots  warm. 

The  shipping  weight  of  the  outfit, 
mounted  on  30-in.  steel  wheels,  with  10- 
in.  treads,  is  .''>,500  lb. 


Device  Extends  Width  Limits 
of  Trench  Excavators 

An  attachment  to  a  trench  excavator 
which  increases  the  width  of  trench 
that  can  be  dug  beyond  the  ordinary 
limit,  which  is  the  wiilth  of  the  throat 
through  which  the  buckets  pass,  has 
been  successfully  developed  by  the 
Austip  Machinery  Corporation,  of  Chi- 
caj'O.  This  attachment  can  easily  be 
made  to  any  box-boom  Austin  ex- 
cavator. In  pctual  tests  on  a  No.  0 
machine,  which  normally  digs  ti'ench 
a  maximum  of  42  in.  wide,  a  trench 
76  in.  wide  has  been  dug.  The  tests 
indicated  that  this  width  could  be  in- 
creased and  further  experiments  will 
be  made  to  determine  the  maximum. 

The  new  attachment  consists  of  end- 


the  ditch.    These  cutters  and  plows  can 
be  extended  or  made  narrower. 

In  a  ditch  of  11  ft.  depth,  three 
shafts  are  necessary.  These  are  in- 
serted through  holes  in  the  bo.\-girder 
boom  and  are  reinforced  with  cast- 
steel  hubs  on  each  side  of  the  boom. 
One  shaft  carries  the  upper  sprockets, 
which  are  the  driving  ones,  and  another 
carries  the  lower  idlers.  The  third  or 
central  shaft  carries  idlers  to  keep  the 
chains  from  pushing  over  toward  the 
center  of  the  machine  when  hard  mate- 
rial or  obstructions  are  met. 

Steam  Shovel  Mounted  on 
Rubber-Tired  Wheels 

The  Osgood  Co.,  of  Marion,  Ohio,  is 
now  prepared  to  equip  its  Model  18, 
3-yd.  traction  revolving  steam  shovel 
with  solid  rubber  tires.  The  purpose  is 
to  make  a  unit  which  can  be  moved 
over  city  pavements  at  considerable 
speed  in  going  from  job  to  job.  The 
gears  for  self-propulsion  can  be  disen- 
gaged so  that  the  unit  can  be  towed 
rapidly. 

The  tires  are  40  in.  in  diameter  and 
14  in.  wide,  with  ribbed  treads.  They 
are  mounted  on  steel  rims  which  arc 
pressed  on  the  regular  35  in.-diameter 
by  16  in.-face  cast-steel  wheels.  Thi? 
arrangement  permits  removal  of  the 
tires  when  desired.  Cleats  can  then  be 
attached  to  the  rear  wheels. 

The  tires  are  furnished  by  the  Fire- 
stone Tire  &  Rubber  Co. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Reductions  Made  in  Wholesale 
Prices  of  Cement 

Cement  manufactui-ers  have  an- 
nounced a  general  reduction  of  cement 
ranging  from  15  to  30  cents  per  barrel, 
which  is  already  effective.  The  New 
York  price  alongside  dock,  to  dealers,  is 
now  $2.10,  as  compared  to  $2.40,  a  price 
which  has  been  in  effect  for  several 
months.  New  York  dealers,  who  for 
some  time  have  been  operating  on  prac- 
tically no  margin,  have  reduced  their 
price  to  contractors  10  cents,  making 
the  present  quotation  $2.50  per  barrel, 
net. 

The  price  f.o.b.  Chicago  is  now  $1.97, 
which  is  a  decrease  of  20  cents.  The 
decrease  at  Pittsburgh  and  Duluth 
plants  is  15  cents.  The  Minneapolis 
price  is  now  $2.26,  as  against  $2.41,  not 
delivered  on  the  job.  The  new  San 
Francisco  price  is  $2.89,  a  decline  of  20 
cents. 

Present  prices  in  nine  important  cen- 
ters are  given  in  the  regular  weekly 
tabulation  of  basic  materials  quotations, 
on  the  following  page. 

Ohio  Road  Work  Active 

About  60  per  cent  more  miles  of  high- 
ways have  been  built  in  Ohio  up  to 
Aug.  31  than  were  constructed  in  any 
previous  year,  according  to  a  recent  re- 
port of  Leon  C.  Herrick,  state  highway 
:ommissioner.  During  the  present  year 
the  department  has  completed  572.4 
miles  of  highways;  the  highest  pre- 
vious mileage  was  in  1916  when  367 
miles  were  completed.  Mr.  Herrick 
predicts  that  during  1921  at  least  800 
miles  and  possibly  1,000  miles  of  high- 
ways will  be  completed. 

About  40  improvement  projects  are 
seing  delayed  in  anticipation  of  reduc- 
tions in  prices  of  materials. 


Highway  Work  in  Washington 

Bids  for  eleven  road  contracts  re- 
reived  by  the  Washington  State  High- 
.vay  Commission  and  opened  Aug.  30 
onstitute  probably  the  last  of  the  new 
road  work  ;to  be  authorized  during 
1921.  Seven  of  the  new  projects  are 
ocated  in  eastern  Washington,  and  all 
vill  call  for  starting  work  this  year, 
ind  finishing  it  in  1922.  The  state  is 
low  improving  187.29  miles  of  high- 
vay  at  a  cost  of  $4,056,739.69.  Thirty- 
ive  grading  jobs  and  sixteen  paving 
ontracts  are  under  way. 


Maryland  Road  Contract  Awards 
Completed  for  This  Year 

The  State  Roads  Commission  of 
Maryland  has  completed  the  award  of 
;ontracts  for  this  year.  Since  the  be- 
ginning of  the  construction  season  con- 
racts  for  about  160  miles  of  road  had 
>een  let,  involving  an  expenditure  of 
•oughly  $3,500,000. 


Activity  on  Road  Work 
in  California 

Early  in  September  there  were  2,500 
men  employed  on  state  highway  con- 
struction work  in  California,  according 
to  estimates  by  A.  B.  Fletcher,  chief 
engineer,  state  highway  commission. 
Of  this  number,  1,500  were  employed 
en  contract  work.  Since  Jan.  1,  1921, 
sixty-three  contracts  have  been  let, 
totaling   in  value   $7,916,000. 


Crane  Business  Improving 

There  has  been  a  noticeable  improve- 
ment in  the  derrick  and  crane  business 
in  the  New  York  district  recently,  ac- 
cording to  A.  R.  Ulbrich,  general  sales 
manager  of  the  Terry  Manufacturing 
Co.  That  company,  within  the  past 
few  weeks,  has  closed  several  orders 
for  derricks  and  cranes,  among  them 
one  for  a  tractor  crane  in  Hoboken. 


Ohio  Plans  Relief  for  Unemployed 

Secretai-y  of  Commerce  Herbert 
Hoover  has  received  from  Governor 
Davis,  of  Ohio,  a  telegram  outlining 
that  state's  policy  of  relieving  unem- 
ployment. The  message  was  sent  in 
response  to  Mr.  Hoover's  plea  for  the 
letting  of  road  contracts  during  the 
winter.     Governor  Davis  says,  in  part: 

"Extensive  roadbuilding  contracts 
have  been  let.  I  am  urging  letting  of 
additional  contracts  for  new  highways 
and  hope  to  continue  grading  and  other 
highway  operations  throughout  the 
winter  to  relieve  the  situation. 

"Additional  appropriations  are  avail- 
able soon  for  a  large  building  program 
at  state  institutions.  Ohio  operates 
seven  free  employment  offices  in  the 
larger  cities  through  which  it  hopes  to 
provide  machinery  for  the  placement  of 
the  unemployed.  Ohio  cities,  as  such, 
have  not  made  appropriations  for  re- 
lief."   

Recommend  Unemployment 
Bureau  for  New  York  City 

Acting  upon  the  recommendation  of 
the  Mayor's  Committee,  headed  by 
Bird  S.  Coler,  commissioner  of  public 
welfare,  the  New  York  Board  of  Esti- 
mate and  Apportionment  on  Sept.  7 
made  an  initial  appropriation  of  $25,000 
for  the  establishment  of  an  industrial 
aid  bureau  to  deal  with  the  problem  of 
unemployment.  The  committee  also 
recommended  "that  federal,  state,  and 
city  governments  be  urged  to  commence 
at  once  and  extend  as  far  as  possible 
all  contemplated  public  works  in  and 
around  New  York  City  for  which  ap- 
propriations have  been  made."  An  ap- 
peal also  was  made  to  private  employ- 
ers to  initiate  work  or  proceed  as  rap- 
idly as  possible  with  work  for  which 
contracts  have  been  1st. 


Brick  Outlook  Improves 

Reports  from  110  manufacturers  of 
common  brick  in  the  United  States  on 
Aug.  1  indicate  an  improved  condition 
in  consti'uction.  Although  stocks  on 
hand  are  far  in  excess  of  orders,  the 
increase  in  orders  in  relation  to  the 
increase  in  stock  is  in  about  the  ratio 
of  3  to  1.  This  is  the  first  month  since 
the  beginning  of  the  year  that  the 
figures  have  revealed  an  actual  upward 
trend  in  brick  demand. 

The  number  of  plants  closed  is  35, 
the  percentage  being  reduced  from  last 
month.  Out  of  110  plants  reporting, 
35  are  closed,  while  a  month  ago  the 
same  number  were  closed  out  of  a  total 
of  92.  These  110  manufacturers  produce 
about  40  per  cent  of  the  common  brick 
made  in  the  United  States.  Stocks  of 
burned  brick  on  hand  have  increased 
from  198,169,000  on  July  1  to  231,- 
460,000  on  Aug.  1,  showing  an  increase 
in  production  for  July.  This  is  ac- 
counted for  by  the  placing  of  orders 
amounting  to  130,613,000  as  compared 
with  73,562,000  on  the  books  July  1. 


Southern  Pine  Orders  Show 
Notable  Increase 

Orders  on  hand  for  Southern  pine 
were  higher  for  the  week  ended  Sept.  2 
than  at  any  time  during  the  last  three 
and  a  half  years,  with  but  two  excep- 
tions. Reports  received  by  the  South- 
ern Pine  Association  indicate  that 
orders  held  by  Southern  pine  manufac- 
turers averaged  700,459  ft.,  which  is 
the  highest  on  record  since  March, 
1918,  with  the  exception  of  two  weeks 
in  1919.  This  week's  orders  are  30 
per  cent  higher  than  those  for  the 
same  week  in  August,  and  62  per  cent 
higher  than  during  the  corresponding 
week  of  last  year. 

Average  shipments  for  the  week  of 
603,496  ft.  were  also  much  larger  than 
usual,  being  the  highest  reported  since 
May,  1918.  Orders  I'eceived  for  the 
past  three  weeks  have  been  greater 
than  during  any  week  since  the  middle 
of  1919,  and  show  progressive  in- 
creases. 


Building  Revival  the  Cure  for 
Unemployment,  Says  Meyer 

The  general  resumption  of  building 
operations  will  do  more  to  put  men  to 
work  than  the  revival  of  any  other  one 
industry.  This  is  the  recently  ex- 
pressed opinion  of  Eugene  Meyer,  Jr., 
managing  director  of  the  War  Finance 
Corp.  "The  housing  needs  are  large," 
said  Mr.  Meyer,  "but  building  still 
awaits  a  supply  of  money  on  mortgage 
at  reasonable  cost  and  a  settlement  of 
labor  conditions,  as  well  as  a  readjust- 
ment in  the  cost  of  building  materials. 
The   revival   of  the   building   business 
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wculd  put  more  men  to  work  than  the 
revival  of  any  other  one  industry.  It 
would  moan  direct  and  indirect  labor 
in   great  volume." 


Building  Material  Prices 
Lower  in  August 

Wholesale  prices  of  building  mate- 
rials in  August  were  a  trifle  lower  than 
in  -July,  according  to  the  indexed  fig- 
ures of  the  U.  S.  Department  of  Labor. 
The  August  inde.x  number  is  198,  a 
drop  of  40  per  cent  from  the  peak,  as 
compared  with  200  in  July  and  328  in 
August,  of  1920.  The  average  price  in 
1913   equals   100. 


Will  Appoint  Assistant  Examiner, 
Patent  Office 

The  United  States  Civil  Service 
announces  that  an  examination  will  be 
held  October  5,  6  and  7  for  appoint- 
ment as  assistant  examiner  in  the 
United  States  Patent  Office.  Vacancies 
will  be  filled  at  the  entrance  salary  of 
$1,.500  per  year  with  the  bonus  of  $20 
a  month  recently  appi'oved  by  Con- 
gress. Applicants  should  apply  at  once 
for  Form  l.'-il2,  stating  the  title  of  the 
examination  desired,  to  the  Civil 
Se-vice  Commission,  Washington,  D.  C, 
or  to  the  secretary  of  the  U.  S.  Civil 
Seivice  Board  in  any  of  the  designated 
cities. 


Distributers  of  Construction 
Equipment  Meet 

The  National  Distributers  Associa- 
tion of  Construction  Equipment  held  a 
meeting  in  Milwaukee,  Wis.,  recently 
which  was  attended  by  firm  members 
and  representatives  of  many  of  the 
largest  distributers  and  manufacturers 
of  construction  equipment.  Action  to 
recommend  that  manufacturers  adopt  a 
standard  size  of  catalog,  to  establish  a 
trade-practice  committee  at  the  com- 
mand of  both  manufacturer  and  distrib- 
uter for  ascertaining  facts  where  differ- 
ences arise,  and  to  recommend  that 
price  lists  be  put  on  standard  loose 
leaves,  was  taken. 


Weekly  Construction  Market 

1'HIS  limited  price  liat  is  published  weekly  for  the     changes  on  the  less  important  materials.    Moreover,  quotationa  for  all  construction  materials  and  (or  the 

purpose  of  giving  current  prices  on  the   principal     only  the  chief  cities  are  quoted.  important  cities.    The  last  complete  list  will  be  found 

construction  materials,  and  of  noting  important  price         The   first   issue  of   each   month   canies   complete  in  the  issue  of  .■'>ptcmber  I .  the  next,  on  October  6. 

Minne-  San 

Steel  Products:                            New  York       Atlanta           Dallas          Chicago   apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb 22.88           24  00             24.00             22.88     2M6  24.00           23.70               23.75       24.00 

Structural  rivets,  100  lb 3.70             5.25               5   50               3  68       4   15  4.25             5.50                 5  00         6.50 

Keinforcing  bars,  j  in.  and  larger,  100 

lb 2.78            3.25              3  50               2.78       3.18  3.57.^           2.35                3.75         3.75 

Steel   pipe,   black,   3=1   to  6  in.   lap, 

discount 51%        52.65-5%     45%           -65|%  -58.9-5%-38%  46.25%         -55%          5% 

Cast-iron    pipe,  6  in.  and  over,|ton -1-47. 30           40.50             53.30             45.60-47.80  52.00           60.00           —55.00       70.00 

Concreting  Material: 

Cement  without  bags,  bbl -2.50              2.69              2  80           -1.97       2.26  3.10         -2.89                3.10        3.10 

Gravel,  '  in.,  cu.yd 2.25              2.13               3.00           -165        2.00  2.50             2.25                 1.50         1.50 

Sand.cu.yd 1.25              1.35              2.50           -1.65        1.00  1.10            1.50                1.50         1.25 

Crushed  stone,  J  in.,  cu.yd 1.80  to  1.90     2.25              2.80           -1.75       2.25  3.50            2.25                3.50        2.10 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft             45.00           35.00            35.00            46  00     34.00  49.00       -28.00           -|-21  50     120  00 

Lime,  finishing,  hydrated,  ton....        16.99           19.00             25  00         -18.00     29.00  30.00           25.40               24.00       2100 

Lime  common,  lump,  per  bbl....          3.69             1.60               2.75            -1.50-1.40  2.95             2.25                2.75        15.00 

Common  brick,  delivered,  1,000.      18.40(o  19  40   10.00              12.72              11.00     17  00  14.00           18.00               14.00       16.00 
Hollow     building     tile,     4x12x12, 

block Not  used          .14                  .124           -0821       092  .09                .12i                  .11             15 

Hollovf    partition    tile     4x12x12, 

block 11370         .14                 .124           -0'57      092  .10              .14J                 .12       

Linseedoil,  raw,  5bbl.  lots.gal -|- .  80               .84                 .98            -1-.87     +.91  .98               .91                   .79       +.88 

Common  Labor: 

Common  labor,  union,  hour 75(3).  80     .35              72i              50  -.500.55        .811                 -75 

Commonlabor,  non-union,  hour 20                .35@45     .35®. 40     50  -.3S@.40      .S0@.S5          .50           .30 

Rvplanallon  of  Prices— Prices  are  to  con-  on  Job.  Chicago  quotes  hydrated  lime  in  delivered.  San  FrnnciKco  quotes  on  Heath 
tractors  in  uarlojid  lots  unless  other  quun-  50-lb.  bags.  Minneapolis  quotes  on  fir  tile,  5J  x  8  .\  11  J.  Pricis  are  all  f.o.b  ware- 
ties  are  specified.  Increases  err  (Jepreases  instead  of  pine.  Brick  and  liollow  tile  de-  bouses  except  C.  I.  pipe,  which  is  mill  price 
from  previous  quotations  are  inincrted.  by  Uvered.  Cement  on  cars;  $2.C0  delivered,  ji  H«  /'"^1«^'' l°r  '■orir.^s''  fre  d.^Ue  ed  "ti 
+  or  -  signs.  For  .steel  pipe,  the  pre-  GraVel.  sand  and  crushed  stone  quote  at  pit.  ",,',,  tackl™  in  .San  Fr  uicNco  ex  mill"' 
vailing  discount  from  list 'price  is  given:  We  quote  on  brown  lime;  white  is  $1.70  Seattle  quotes  oti  Douglas  Hr  Instead  of 
45-5%  means  q  discount  of  45  and  5  per  for  Kelly  Island  and  $1.6.'')  for  Sheboyg'an.  pine;  and  on  lime  in  paper  bags.  Montreal 
cent.  45(&50  means  a  range  of  45  to  50  per  Common  labor  not  organized.  Denver  quotes  sand,  stone,  prravel  and  lump  lime 
cent.  Charge  of  15c;  per  100  lb.  for  cutting  quotes  cement  "on  tracks'  ;  gravel  and  i)er  ton.  Cement,  lime  and  tile  are  de- 
relnforced  steel  into  2-ft  lengths  or  over,  sand  at  pit.  stone  on  c-ars.  lime,  brick,  livered ;  sand,  gravel  and  stone,  on  siding; 
New  York  (|u.)tations  are  delivered  except  boliow  tile  and  lumber  on  job.  Tile  price  brick  f.o.b.  plant  :  steel  and  i)ipe  at  ware- 
tiles,  which  lire  "on  trucks."  Common  lump  is  at  warehouse.  Linseed  oil,  delivered,  house.  Cement  |)riee  is  in  Canadian  funds, 
lime  per  2.S0-Ib.  net;  both  lump  -and  hy-  .Vtlunta  iiuoles  sand,  stone  and  Kravel  per  e.xchange  with  the  United  Slates  being  U 
drated  quoted  f.o.b.  cars  New  Yurk.  Sand  ton  Instead  of  cu.yd.  DuIIoh  quotes  lime  per  cent  at  present,  Bug  change  is  80c. 
gravel  and  crushed  stone  are  quoted  along-  per  180-lb.  bbl.  Steel,  cast-iron  pipe  and  per  bbl.  Discount  of  10c.  per  bbl.  for  pay- 
side  dock.     Cement  delivered  to  contractors     crushed    stone    f.o.b.    cars,    other    materials  ment  within  20  days  from  date  of  shipment. 

Changes  Since  Last  Week 

Structural  steel  shapes  are  quoted  at     Seattle.      Cast-iron    pipe    has    dropped  hollow  tile  and  quotes  hydrated  linish- 

$1.70@$1.75,     Pittsburgh;     with     rein-     $5    in    Seattle,   $3   in    Minneapolis   and  ing  lime  at  $18  as  compared  with  $20 

forcing    bars    selling    at    $1.6.5@$1.70.     advanced  $4  per  ton  in  New  York.  per  ton  formerly.     Common  lump  lime 

Steel  plates  are  quoted  as  low  as  $1.60         Cement   prices   have  dropped   20c.   in  has   dropped    10c.    in    Minneapoli.s   and 

@$1.70    per    100    lb.      Mill    shipments,     San    Francisco    and    Chicago,     15c.    in  15c.   per  bbl.   in  Chicago.     An  advance 

New    York,    of    structural    shapes    are     Minneapolis  and   10c.   per  bbl.    in   New  of  2c.  in  linseed  oil  is  reported  in  New 

quoted  at  $2.0.'?@$2.18 ;  plates  at  $2.03     York.     Chicago  quotes  sand  and  gravel  York,  3c.  in  Chicago  and  5c.  per  gal.  in 

@$2.08   and    reinforcing   bars   at   $2.03     at  $1.G5  as  against  $1.80  per  cu.yd.  and  Minneapolis. 

per  100  lb.  Warehouse  prices  on  steel  crushed  stone  at  $1.75  as  compared  Common  labor,  non-union,  is  avail- 
shapes,  rivets  and  bars  have  remained  with  $2  per  cu.yd.  last  week.  able  at  35@40c.  per  hour  in  Denver  and 
firm  throughout  the  week.  Increases  Long  leaf  yellow  pine  has  dropped  $2  Chicago.  The  building  trades'  situa- 
in  discounts,  ranging  from  2  to  6  per  in  San  Francisco,  making  the  present  tion  in  San  Francisco  is  rapidly  ap- 
cent  on  black  steel  pipe,  arc  reported  price  $28  as  again.st  $30  per  M.  ft.  preaching  a  normal  basis,  for  this  time 
in    Chicago,    Minneapoli.s,    Denver   and        Chicago  reports  slight  reductions  in  of  the  year. 
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B.  Coli  Still  Supreme 

BY  A  PEN  SLIP  B.  Weichii  instead  of  B.  Coli,  was 
said  on  p.  470  of  last  week's  editorial  page  to  still 
stand  supreme  as  a  test  for  public  water  supplies.  As 
the  context,  the  article  by  Sir  Alexander  Houston  in 
the  same  issue,  and  the  opinions  and  editorial  comment 
published  in  our  issues  of  June  2  and  9  all  emphatically 
show,  the  paragraph  should  have  read:  "Meanwhile, 
we  join  with  an  undoubtedly  large  majority  of  American 
and  Canadian  water-works  men  in  agreeing  with  Sir 
Alexander  that  the  B.  Coli  test  still  stands  supreme." 

Advertising  Its  Engineers 

NO  EASTERN  railway  has  done  more  of  the  pioneer 
type  of  engineering  improvement  in  recent  years 
than  the  Lackawanna.  Other  roads  have  built  larger 
terminals  and  more  elaborate  stations,  but  the  Lacka- 
wanna's revision  of  line  and  grade  with  mammoth  fills, 
large  masonry  bridges,  and  deep  and  long  cuts  have 
kept  its  engineers  busy  for  a  decade  or  more.  Engi- 
neers have  recognized  that  this  work  has  been  well  done 
but  the  traveling  public  has  probably  taken  it  as  a  mat- 
ter of  course;  certainly  it  has  not  received  the  publicity 
accorded  the  fancy  passenger  stations  of  our  larger 
cities.  In  resuming  its  famous  "Phoebe  Snow"  adver- 
tising the  Lackawanna  is  now  turning  the  spotlight  on 
what  it  calls  the  "engineering  triumphs"  of  the  road  and 
is  giving  public  credit  to  what  its  engineers  have  accom- 
plished. Those  who  read  the  advertisements  will  ap- 
preciate now,  perhaps,  that  railroad  efficiency  is  not 
entirely  the  product  of  the  operator,  but  that  even  with 
a  road  once  built  the  engineer  is  a  constant  factor. 

Tax  Relief  as  a  Business  Stimulant 

BOTH  the  Republican  and  the  Democratic  parties  dur- 
ing the  Presidential  campaign  of  1920  were  insis- 
tent that  the  excess-profits  tax  was  a  hindrance  to 
business  and.  a  cause  of  high  prices.  Both  pledged 
themselves  to  its  repeal  and  the  substitution  of  a  tax 
less  discouraging  to  business,  more  simple  of  computa- 
tion, and  not  stimulative  of  inordinate  price  increases. 
Since  March  4  the  Republicans  have  been  in  a  position 
to  carry  out  their  campaign  pledge.  The  situation 
today,  after  seven  months  of  opportunity,  indicates  a 
probable  repudiation  of  that  promise  to  the  extent  of 
postponing  the  appeal  of  the  excess-profits  tax  for  one 
year,  making  it  effective  Jan.  1,  1922,  instead  of  Jan.  1, 
1921.  If  industrial  leaders  are  to  be  believed  regarding 
the  effect  of  the  excess-profits  tax  in  their  own  busi- 
nesses, there  has  been  no  more  fruitful  cause  of  high 
prices  than  that  measure.  High  prices  and  the  dis- 
couragement due  to  the  taking  of  these  profits  are  fac- 
tors in  preventing  the  rapid  resumption  of  business. 
Congress,  if  it  be  sincerely  interested  in  a  business  re- 
vival, might  well  do  its  part  by  carrying  out  the  joint 
Democratic  and  Republican  pledge  of  the  fall  of  1920. 
When  it  is  argued  as  it  is  by  Congressman  Mann,  that 


the  industries  have  set  their  prices  this  year  with  the 
expectation  of  paying  an  excess-profits  tax,  there  is  in- 
dicated a  woeful  lack  of  appreciation  of  the  methods  of 
operating  industrial  and  business  corporations.  Taxes 
are  paid  not  out  of  reserves  built  up  the  previous  year, 
but  out  of  the  earnings  of  the  year  in  question.  The 
effect  of  a  retention  of  the  excess-profits  tax  will  be  to 
continue  its  blighting  influence  for  the  whole  of  1922. 

Largest  Activated-Sludge  Plant 

A  CONTRACT  notable  in  size  and  of  unusual  sig- 
nificance in  purpose  is  soon  to  be  let  at  Milwaukee. 
It  embraces  the  aeration  and  sedimentation  tanks  and 
the  pipe  galleries  for  the  large  activated-sludge  plant 
which  will  treat  the  sewage  of  Milwaukee.  This  plant 
will  be  by  far  the  largest  of  its  kind  yet  undertaken, 
or  for  that  matter  seriously  proposed.  Its  design  fol- 
lows what  is  probably  the  most  intense  and  extended 
experimental  investigation  ever  made  preparatory  to 
adopting  final  plans  for  sewage-works.  The  completion 
of  the  plant  will  mark  an  epoch  in  sewage  treatment. 

The  Rust  Devils 

THE  FAILURE  of  the  kitchen  ceiling  slab  at  the 
Marlborough  -  Blenheim  at  Atlantic  City  has 
started  a  whole  ti'ain  of  examples  of  the  corrosion  of 
reinforcement  in  concrete  subject  to  moisture.  Two 
of  these  only  are  given  in  this  issue,  not  because  they 
exhibit  any  extraordinary  conditions,  but  because,  as 
Professor  McKibben  intimates,  it  is  a  good  thing  to 
remind  ourselves  of  the  dangers  of  porous  concrete  and 
of  the  ease  with  which  percolation  and  consequent  cor- 
rosion can  occur.  Probably  the  average  concrete  of 
today  is  better  than  the  best  of  ten  years  ago  and  more 
proof  against  the  attacks  of  moist  air,  be  it  salt  or 
fresh,  but  there  is  still  a  lot  of  poor  concrete  being 
placed.  Those  who  neglect  the  necessary  precautions 
to  insure  dense,  strong  concrete  cannot  expect  to  pro- 
duce long-lived  structures.  The  rust  devils  work  slowly 
but  they  are  persistent  and  powerful.  Give  them  an 
opportunity  to  penetrate  the  armor  of  concrete  and  the 
reinforced  structure  is  doomed. 

**ractical  Dredge  Pump  Design 

CENTRIFUGAL  pump  design,  as  it  concerns  the 
dredge  operator,  is  emphasized  in  the  article  by 
Col.  E.  J.  Dent.  He  urges  dredge  operators  to  be  more 
critical  of  hydraulic  design  instead  of  concerning  them- 
selves so  exclusively  with  questions  of  wear-resisting 
materials  and  of  construction  which  permits  the  quick 
replacement  of  worn  parts.  This  stand  is  well  tiiken. 
Perplexed  by  the  pump-maker's  talk  of  vane  angles, 
exit  and  entrance  velocities  and  flow  spirals,  the  dredge 
operator  has  come  to  consider  hydraulic  design  a 
specialty  in  which  he  cannot  qualify.  Furthermore,  his 
observation  of  impeller  blades  worn  to  a  frazzle  after 
handling  coarse  gravel  for  a  few  days,  has  led  him  to 
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be  rather  contemptuou.s  of  refinements  of  hydraulic  de- 
sign. It  is  the  merit  of  Colonel  Dent's  article  that  it 
helps  the  dredge  operator  to  see  more  clearly  that 
hydraulic  design  is  not  a  problem  outside  his  province 
and  that  intelligent  refinement  is  a  practicable,  money- 
saving  possibility.  He  has  done  this  with  facts  on 
which  the  dredge-user  can  place  a  value. 

Overloading  Convention  Programs 

THE  PREPARATION  of  a  program  for  an  engineer- 
ing society  convention  is,  at  best,  a  thanklecs  task — 
it  is  far  easier  to  criticize  than  to  offer  constructive 
suggestions.  The  trouble  with  a  great  many  society 
programs  in  the  past  has  been  a  total  lack  of  apprecia- 
tion on  the  part  of  the  local  committee  on  arrangements 
of  the  amount  of  time  available  for  technical  papers 
and  committee  reports.  Generally  far  more  material 
has  been  scheduled  for  pi-esentation  than  could  possibly 
be  disposed  of.  The  result  has  been  that  many  engi- 
neers, on  receiving  in  advance  the  programs  of  such 
meetings,  have  attended,  on  a  certain  day,  in  the  hope 
of  hearing  some  report  or  paper  on  the  pai-ticular  sub- 
ject in  which  they  are  interested.  They  find,  after 
arrival,  that  due  to  delays  in  carrying  out  the  progi'am 
the  subject  which  they  made  the  trip  to  hear  about  has 
either  been  crowded  oif  the  schedule  or  possibly  post- 
poned until  the  last  day.  Waste  of  time,  money  ex- 
pended in  railroad  fai-es  and  hotel  bills,  to  say  nothing 
of  the  strain  on  a  man's  temper,  have  often  been  the  net 
results  of  such  proceedings.  In  the  past  the  American 
Society  for  Municipal  Improvements,  which  holds  its 
annual  convention  at  Baltimore  next  month,  has  been 
an  offender  of  this  sort.  Last  year,  however,  an  attempt 
was  made  to  introduce  more  business-like  methods  of 
handling  the  convention  by  segregating  subjects  and 
holding  section  meetings.  The  move  was  a  good  one 
and  should  be  continued.  At  this  year's  convention 
some  one  should  scrutinize  the  program  carefully  in  ad- 
vance, estimate  the  time  required  for  the  delivery  of 
papers  and  reports,  and  make  a  reasonable  allowance 
for  discussion  from  the  floor.  It  may  then  appear  that 
the  program.,  as  originally  drafted,  is  too  heavy  and 
cut  in  it  may  accordingly  be  made  before  the  meeting. 

Making  Meters  Misdemeanors 

OF  ALL  the  ignorant  opposition  to  water  meters 
that  crops  up  at  intervals  none  exceeds  that  re- 
cently displayed  at  Stockton,  Cal.,  where  the  City  Coun- 
cil has  passed  an  ordinance  declaring  it  "unlawful  and 
a  misdemeanor"  to  install  a  meter  to  measure  water  to 
be  consumed  by  any  person  or  corporation.  The  penalty 
is  a  fine  of  not  over  $500  or  imprisonment  for  not  more 
than  180  days.  Apparently,  the  city  fathers  of  Stock- 
ton made  the  ordinance  an  emergency  measure,  or  else 
sought  to  fortify  themselves  against  legal  attack,  for 
the  ordinance  solemnly  ■  declares  that  it  was  "framed 
for  the  immediate  preservation  of  the  public  health  and 
safety  of  the  city  of  Stockton,  and  is  urgently  required 
for  the  reason  that  the  use  of  said  meters  creates  an 
additional  fire  hazard  and  is  detrimental  to  the  public 
safety."  This  is  enough  to  make  one  laugh  or  ciy, 
according  to  whether  he  views  the  matter  subjectively 
or  objectively — as  an  example  of  men  making  a  spec- 
tacle of  themselves  or  out  of  sympathy  for  the  people 
of  a  city  governed  by  a  body  having  so  little  information 
and  judgment.  Fortunately,  the  ordinance  is  to  be 
reviewed  by  the  Railroad  Commission  of  California. 


Cinders  in  Roadmaking 

THE  account  in  the  last  issue  of  the  use  of  cinders  for 
building  an  oil-treated  road  in  the  Borough  of 
Queens,  New  York  City,  recalls  the  common  use  in 
England  of  cinders  for  quite  another  road-building  pur- 
pose. Attention  has  previously  been  called  to  this  use 
of  cinders  in  England,  but  the  idea  never  seems  to  have  f 
caught  hold  in  American  highway  engineering  circles.  ' 
The  use  referred  to  is  that  of  affording  a  stop  to  the  rise 
of  a  clay  sub-base  into  macadam  road  crusts.  In  our 
own  highway  practice  we  know  how  very  difficult  it  is 
to  prevent  clay  working  upward  through  any  crust,  with 
the  exception  of  a  concrete  wearing  slab  or  concrete 
base.  In  England,  after  experiment  with  various  kinds 
of  materials,  it  is  the  practically  universal  belief  that 
nothing  is  quite  so  effective  as  a  layer  of  cinders  to 
prevent  the  clay  from  working  upward.  So  general  is 
this  view  held  in  England  that  the  use  of  cinders  may 
well  be  tried  for  the  same  purpose  in  our  American 
practice  where  this  waste  product  can  be  laid  on  the 
road  at  low  cost. 

The  Engineer's  Counsel  Needed 

AS  WAS  TO  BE  EXPECTED  as  a  result  of  the  ex- 
.  pansion  of  industrial  plants  to  meet  war's  needs, 
there  has  come  about  intensive  study  of  many  manu- 
facturers of  fields  into  which  they  might  well  extend 
their  endeavors.  We  learn  of  shipbuilding  companies 
engaging  in  the  fabrication  of  bridge  and  building 
steel ;  manufacturers  of  hoists  for  a  specialized  purpose 
adding  lines  applicable  to  other  uses,  and  machines 
hitherto  found  only  in  one  field  being  introduced  into 
others.  These  developments,  of  course,  were  going  on 
steadily  and  continuously  even  before  the  war.  The 
war  merely  accelerated  these  expansion  activities.  In 
cases  that  have  come  to  our  attention  the  excursions 
into  other  fields,  are  going  on  in  a  rather  lame  way. 
A  "first-class  salesman"  who  is  supposed  to  know  the' 
field  into  which  it  is  desired  to  expand  seems  to  be,  in 
these  instances,  the  sole  reliance  of  the  optimistic  manu- 
facturer. In  one  such  case  recently  the  manufacturer 
after  months  of  endeavor  was  ready  to  throw  up  his 
hands  and  cease  his  activities  when  a  friend  suggested 
that  what  he  needed  was  to  secure  an  engineer  thor- 
oughly familiar  with  the  new  industry  and  place  upon 
him  the  responsibility  of  a  broad  promotion  and  sales 
policy.  The  recommendation  was  adopted  and  the  re- 
sults, considering  the  slackness  of  business,  encourag- 
ing. The  thought  might  well  be  passed  along  to  other 
manufacturers  who  are  seeking  expansion. 


Discounting  the  Snow  Problem 

DURING  the  warm  days  of  summer  hardly  anybody 
thinks  of  the  problem  of  snow  removal.  Yet  that 
is  just  the  time  when  a  workable  solution  may  best  be 
arrived  at,  for  last-minute  planning  is  of  little  avail. 
The  success  of  all  municipal  snow-removal  operations 
depends  essentially  on  the  organization  of  the  work  and 
the  provision  of  the  necessary  personnel  and  mechanical 
(Mjuipment  well  in  advance  of  winter.  This  fact  has 
l)een  realized  by  the  American  Society  of  Mechanical 
Engineers  which,  through  the  medium  of  its  Material 
Handling  Section,  devoted  last  week's  meeting  in  New 
York  to  a  forum  on  snow-removal  methods  and 
machines,  at  which  not  only  members  of  the  society  but 
representatives  of  the  city  administration  expressed 
their    views.      Due    largely    to    the    extreme    use    of 
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mechanical  equipment  last  year.  New  York  handled  its 
snow  more  expeditiously  than  during  other  periods  in 
the  past  when  hand  labor  and  horse-drawn  carts  were 
the  only  tools  with  which  work  could  be  done.  There 
is,  however,  still  room  for  a  vast  amount  of  improve- 
ment, particularly  in  the  application  of  mechanical  de- 
vices to  the  problem. 

Last  week's  meeting  of  the  mechanical  engineers  was 
noteworthy  for  the  occasion  it  offered  for  suggestions 
as  to  improved  types  of  snow-handling  machinery.  Dur- 
ing the  last  year  or  two  mechanical  loaders  of  the 
inclined  conveyor  type  have  given  promise  of  usefulness, 
and,  in  New  York,  an  extensive  use  of  motor  trucks  and 
tractors  of  the  caterpillar  type  equipped  with  push- 
plows  or  blade-graders,  were  successful.  Little  progress 
has  been  made  in  reducing  the  volume  of  snow  before 
handling,  and  it  was  this  phase  of  snow  removal  which 
received  a  considerable  amount  of  attention  at  last 
week's  meeting.  It  was  brought  out,  in  fact,  that  more 
than  forty  years  ago  Thomas  A.  Edison  had  developed 
a  briquetting  machine  which  he  has  never  perfected,  due 
to  the  press  of  other  work.  If  a  reasonably  priced 
briquetting  machine  can  be  produced  which  is  workable 
in  practice  as  well  as  in  theory,  it  would  be  a  great 
relief  to  traffic  tie-ups  caused  by  heavy  falls  of  snow. 
A  successful  briquetting  machine  would  mean,  in  fact, 
that  the  volume  of  snow  on  the  city  streets  could  be 
reduced  about  nine-tenths  by  compi-essing  the  snow  into 
cubes,  which  could  be  either  piled  along  the  street  or 
removed  in  motor  trucks. 

Until  recently  snow  removal  was  never  regarded  as 
a  job  for  engineers.  The  hopeful  feature  of  last  week's 
meeting  is  that  many  engineers  have  now  recognized 
the  field  of  snow  handling  as  their  own,  and  with  the 
thought  of  the  profession  turned  into  this  compara- 
tively new  channel  important  developments  may  be  ex- 
pected. 


The  Railroads'  View  of  Motor-Vehicle 
Competition 

THE  matter  of  license  fees  for  motor  vehicles  is 
never  going  to  be  settled  until  it  is  settled  right. 
We  do  not  believe  that  there  can  be  any  argument  about 
that.  Nor  would  any  one  contend  that  the  present 
basis  of  fees  is  right,  taking  all  of  our  states  into  con- 
sideration. A  study  of  Mr.  Tomlin's  inquiry  into  mo- 
tor-vehicle laws  is  convincing  on  that  point.  The  tax- 
payers will  keep  up  a  certain  amount  of  agitation,  and 
their  efforts  will  be  abetted  by  another  interest — the 
railroads — which  being  between  the  devil  and  the  deep 
sea,  have  no  alternative  but  to  fight  in  any  direction 
which  gives  promise  of  some  relief. 

The  taxpayer  contends  that  the  vehicle  should  be 
obliged  to  pay  a  share  of  road  cost  proportionate  to  the 
benefit  it  receives — a  demand  susceptible  of  wide  varia- 
tion in  interpretation,  but  carrying  certain  implications 
nevertheless.  The  railroads  have  a  right  to  make  the 
same  demand,  but  they  have  an  added  reason  for  prote.st 
against  present  average  fees  since,  as  large  taxpayers, 
they  are  helping  to  build  up  competition  against  them- 
selves. Such  competition  for  short-haul  business,  it  is 
well  known,  has  seriously  cut  into  railroad  revenues  in 
the  East,  and  particularly  in  New  England  and  around 
New  York  City. 

Against  this  competition,  if  on  sound,  economic 
erounds,  the  railroads  cannot  protest.    But  they  declare 


that  it  is  not  on  sound,  economic  grounds,  and  they 
advance  the  familiar  argument  that  they  must  build  and 
maintain  their  own  tracks,  while  the  public  (with  only 
slight  offset  in  fees)  maintain  roads  for  the  motor 
truck.  They  add  to  this  contention  arguments  based  on 
their  rights  as  big  taxpayers,  and  point  out  that  the 
public  has  an  added  interest  by  reason  of  its  holdings 
of  railroad  securities,  both  directly  and  through  its 
large  insurance  reserves  and  savings  bank  investments. 
The  value  of  these  securities  is  likely  to  be  further 
depreciated  by  truck  competition,  the  railroads  urge. 

The  case  was  argued  from  these  angles  by  Edward  G. 
Riggs,  executive  assistant  of  the  New  York,  New  Haven 
&  Hartford  R.R.,  in  The  Forum  for  June.  Citing  nine- 
teen states,  he  showed  that  their  tax  collections  from 
railroads  are,  with  the  exception  of  New  York  and  Geor- 
gia, from  3  to  100  times  what  they  are  from  the  motor 
trucks  (figures  are  not  given  for  all  motor  vehicles). 
New  Jersey's  case  is  particularly  flagrant.  With  over 
$10,000,000  collected  by  various  public  agencies  from 
the  railroads  in  1920,  only  $654,000  was  collected  from 
motor  trucks.  Mr.  Riggs  does  not  contend  that  all  the 
railroad  taxes  go  into  road-building.  Local  authorities 
use  some  of  it  for  police  and  fire  protection  and  the 
usual  running  expenses  of  county  and  town  govern- 
ments. Nevertheless,  garages  and  trucks  equally  re- 
quire these  protective  activities  of  the  local  authorities. 

Mr.  Riggs,  too,  is  reasonable  in  his  demand.  He  asks 
merely  that  the  motor  vehicle  pay  the  cost  of  "keeping 
roads  in  repair  once  they  are  built,"  letting  the  first 
cost  come  out  of  taxation.  Probably  he  would  require 
that  reconstruction,  also,  be  provided  out  of  the  vehicle 
fees.  He  would  thus  merely  align  himself  with  the 
many  authorities  who  contend  for  a  similar  distribution 
of  road  costs. 

Another  example  of  railroad  viewpoint  on  highway 
matters  is  afforded  by  testimony  by  Stuart  B.  Moore, 
formerly  a  construction  engineer  on  the  Southern 
Pacific,  before  the  Senate  Committee  on  Interstate  Com- 
merce. Mr.  Moore  very  wisely  advocated  systems  of 
good  roads  radiating  from  commercial  centers  served 
l-y  railroads.  Such  systems  would  develop  the  back  coun- 
try and  serve  as  traffic  feeders.  He  added,  however,  that 
he  advocated  such  systems  rather  than  "parallel  lines  of 
highways  whose  only  service  is  to  compete  with  the 
railroads." 

Obviously,  public  authorities,  while  they  may  well 
think  of  making  the  highways  supplementaiy  to  the 
railroads  must  provide  parallel  systems  as  well.  In 
advocating  the  one  alternative  as  against  the  other, 
Mr.  Moore  is  not  likely  to  find  wide  support.  What 
he  might  well  do,  however,  is  to  join  with  Mr.  Riggs  in 
demanding  that  motor-vehicle  fees  be  put  upon  a  basis 
that  will  be  reasonable  not  merely  in  the  public's 
interest  but  be  sound,  as  well,  from  the  standpoint  of 
competing  transportation  mediums. 

Mr.  Tomlin's  article  in  our  issue  of  Sept.  1  has  al- 
ready furnished  much  food  for  thought,  as  is  evident 
from  the  comments  received  in  this  office.  There  is 
groping,  however,  for  information  as  to  what  the  fees 
should  properly  be.  More  study  is  needed  along  these 
lines,  and  it  will  do  good  rather  than  harm  for  the 
i-ailroads  to  bring  pressure  additional  to  that  of  the 
taxpayers.  In  the  interest  of  the  highways  and  of  motor 
trucking,  no  less  than  that  of  the  public  and  of  the 
railways,  a  settlement  of  the  fee  problem  on  a  more 
defensible  basis  than  the  pre.sent  is  demanded. 
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Short  Cut  Design  of  Concrete  Chimneys 

By  William  Wallace  Christie 

Consulting  Engineer.   Ridgewood,    N.    J. 

ONE  of  the  easiest  and  most  reliable  methods  of 
calculating  the  vertical  steel  for  a  concrete  chimney 
\s  first  to  determine  the  thiclvness  of  a  steel  chimney  of 
the  required  diameter  and  height,  and  then  to  divide 
the  same  amount  of  steel  into  bars  properly  spaced  in 
an  equivalent  pitch  circle.  One  formula  which  uses 
in  its  derivation  65,000  lb.  sq.in.  stress  in  steel  and  a 
factor  of  safety  of  5  is  as  follows: 


ts    = 


D   ^  VIOO/ 


where  ts  =  thickness  of  steel  in  inches,  D  =  outside 
bottofti  diameter  in  feet,  and  H  =  height  in  feet. 

Table  I  gives  the  results  of  calculating  for  ts  by  this 
method. 


Height, 
Ft. 
100 
125 
150 
200 
250 


0  20 
0  32 

0  45 


0  26 
0  38 
0  66 


0  23 
0  32 
0  58 
0  90 


0  19 
0  28 
0  50 
0  78 


0  17 
0  25 
0  44 
0  70 


0  23 
0  40 
0,63 


In  1902,  some  years  before  this  table  was  published, 
the  author  prepared  a  tabl  giving  the  thicknesses  actu- 
ally used  in  the  construction  of  various  chimneys  that 
have  stood  the  test  of  many  years.  For  example,  in 
a  chimney  96  in.  diameter  by  215  ft.  high,  the  1902 
table  gives  }-in.  thick  steel,  and  Table  I  gives  5 -in. 
thick  for  200  ft.  height.  In  another  chimney  60  in. 
diameter  by  150  ft.  high,  the  1902  table  gives  »-in. 
steel  for  145  ft.  height  and  Table  I  0.45-in.  steel  for 
150  ft.  high. 

By  using  the  above  method  for  determining  the 
amount  of  steel,  the  steel  takes  all  of  the  tension.  The 
concrete  then  should  be  made  of  sufficient  thickness  to 
take  all  of  the  compression.  This  will  be  accomplished 
by  the  use  of  the  following   formula: 

1  TJ3 

to  =  0.1  X  42^0.0Q~H  ^  D 
where  tr  -=--  thickness  of  concrete  chimney  wall. 

Table  II  gives  the  results  of  calculating  tc  by  that 
method. 


iidght, 


5 

5  55 
9  05 


4  63 
7  54 
13  8 


7 

3  97 
6  46 


ril  nnjc.  I'"t. 


5  f6 
10  41 
16  62 
28  92 


5  03 
9  26 
14  8 
25  71 


8  34 
13  33 
23  14 


Foundation  Bane, — If  an  octagonal  base  is  used,  in 
order  that  there  shall  be  no  tension  on  the  soil,  we 
have  the  fonnula: 

D„  X  W  =  0.045  XDXtr 
where  W  =  weight  of  entire  chimney  in  tons. 

The  spacing  of  reinforcing  bars  should  be  made  to 
conform  to  the  best  practice,  and  care  given  to  have 
them  close  enough  together  to  prevent  cracking. 


Diagram  for  Capacity  of  Unstayed  Beams 

In  the  accompanying  diagram  the  reduction  of  bend- 
ing strength  of  I-beams  and  channels  with  unstayed 
compression  flange  is  represented  graphically.  The 
diagram  plots  the  Ameri- 
can Bridge  Co.  formula, 
according  to  which  the 
allowable  compression  in 
the  flange  shall  not  exceed 
19,000  —  300L,  B,  in  which 
L  is  the  span  of  the  beam 
in  inches  and  B  is  the 
flange  width  in  inches.  The 
maximum  ratio  of  length 
to  flange  width  is  40.  The 
formula  is  not  intended  to 
J  allow  a  greater  fiber  stress 
than  16,000  lb.,  so  that  the 
limits  of  the  formula  are 
LB  from  10  to  40.  This 
diagram  was  pi-epared  by 
N.  H.  Holmes,  Chicago. 
If  some  other  formula 
for  flange  capacity  is  pre- 
ferred to  that  used  by  the 
author  it  can  easily  be  laid 
down  on  the  diagram  by 
plotting  a  number  of  com- 
puted values,  two  being 
sufficient  for  any  straight-line  formula.  It  is  also  pos- 
sible to  substitute  other  limiting  values  of  unit-stress 
and  unstayed  flange  length  without  affecting  the  appli- 
cation of  the  diagram. 


L  •'S^c?an  of  beam  in  inches 
B  =  Flange  niWfj  of  beam  i, 

ALLOWABLE         FLANGE 

STRESS  IN  UNSTAYED 

BEAMS 


Stadia  System  for  Traverse  Work 

By  J.  A.  McDonald 


THE  fact  that  fewer  men  are  required  for  a  stadia 
party  than  for  an  ordinaiy  transit  party  has  led  the 
Topogi'aphical  Surveys  Branch  of  the  Canadian  De- 
partment of  the  Interior,  at  Ottawa,  to  adopt  the  stadia 
system  almost  exclusively  in  its  traverse  work.  In  a 
combination  of  hydrographic  and  topographic  work  such 
as  the  traverising  of  lakes  and  other  bodies  of  water, 
the  parly  consists  usually  of  a  surveyor,  transitman  and 
two  rodmen,  with  one  or  two  boats.  Such  a  traverse 
is  made  usually  from  one  or  more  instrument  stations 
at  or  near  the  shore. 

There  is  an  advantage  in  keeping  one  rodman  on 
each  side  and  surveying  both  sides  at  the  same  time, 
the  rodmen  following  the  shore  in  opposite  directions 
until  they  meet  at  the  far  side.  In  general,  however, 
the  survey  will  be  made  on  one  side  only,  the  front 
rodman  traveling  away  from  the  surveyor  and  the  rear 
rodman  traveling  towards  him.  The  rear  rodman 
having  reached  the  surveyor  and  the  front  rodman  hav- 
ing reached  the  next  instrument  station,  the  surveyor 
moves  to  the  next  station  and  sets  up  the  instrument. 
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The  rear  rodman  places  his  rod  upon  the  previous  sta- 
tion for  orienting  the  transit,  and  the  survey  proceeds 
as  before. 

It  is  well  to  remember  that  when  the  sun  is  shining 
and  the  distance  is  great  a  rod  cannot  be  read  unless 
the  sun  is  shining  upon  its  face,  so  that  only  one  of 
the  rods  can  be  used  for  measuring  side  shots,  ac- 
cording to  the  direction  of  the  sun.  The  rodman  who 
is  not  giving  side  shots  along  the  shore  can  take 
soundings  from  the  boat  and  also  gives  side  shots 
to  stations  on  islands.  When  no  instrument  observa- 
tion is  taken,  the  instrument  is  oriented  by  means  of 
the  compass,  or  rather  by  the  magnetic  needle  recoi-d- 
ing  the  azimuth  of  north  deduced  from  previous  read- 
ings or  from  astronomical  observations  taken  from  a 
magnetic  man. 

The  Rodman's  Duties 

It  is  important  for  the  rodman  to  undei-stand  the 
significance  of  holding  the  rod  vertical  and  ascertain- 
ing if  it  is  hidden  also  how  to  select  a  new  instrument 
station.  The  face  of  the  rod  should  be  turned  slightly 
'  toward  the  sun  when  by  so  doing  the  sun  can  be 
made  to  shine  on  the  graduations.  A  system  of  signals 
should  be  arranged  for  directing  the  rodman  to  stop 
or  to  start  or  to  inform  him  that  the  rod  is  hidden. 
Before  the  rodman  leaves  the  instrument  station  it  is 
well  to  indicate  to  him,  as  neai'ly  as  possible,  where 
the  next  station  is  to  be.  It  is  more  important  that 
the  surveyor  himself  act  as  front  rodman,  or  at  least 
be  with  him  at  instrument  points  or  stations  and  have 
the  transitman  at  the  instrument.  It  is  also  well  to 
read  the  three  wires  for  both  the  front  and  rear  instru- 
ment stations  as  a  prevention  against  errors.  When 
the  instrument  is  but  a  few  feet  above  the  water 
it  is  not  necessary  to  record  vertical  angles.  When 
the  inclination  exceeds  2°  the  vertical  angle  should  be 
recorded,  and  the  proper  correction  applied  to  the  dis- 
tance read  between  instrument  points;  this  is  un- 
necessary^ also  in  side  shots  if  the  vertical  angle  of 
inclination  is  large. 

Reading  the  Rod.  For  reading  distances,  set  the 
lower  wire  on  a  division  on  the  rod.  Count  the  num- 
ber of  feet,  tenths  and  hundredths  to  the  upper  wire 
and  estimate  the  fraction.  Distances  read  by  means 
of  the  whole  interval  are  twice  as  accurate  as  if  read 
with  the  half  intervals.  The  length  between  stations 
should  always  be  measured  with  the  whole  interval. 
When  the  distance  is  less  than  1,300  ft.,  or  20  chains, 
the  readings  with  the  half  interval  will  have  to  be 
made  at  distances  greater  than  20  chains,  as  the  limit 
of  any  13-ft.  rod  is  but  1,300  ft.  with  the  whole  in- 
terval reading  and  2,600  ft.  with  the  half  intervpl. 

When  the  sum  of  the  readings  of  the  half  intei-vals 
equals  the  reading  of  the  whole  interval  the  check  is 
significant.  The  constant  of  each  instrument,  for  focal 
length  of  objective  plus  distance  from  objective  to 
center  of  in.strument  is  from  one  to  two  feet,  and  this 
must  be  added  to  the  readings.  In  inclined  sights  the 
reductions  of  distance  may  be  quickly  made  by  means 
of  the  slide  rule.  When  the  difference  between  the 
starting  and  closing  corners  differs  more  than  5  per 
cent  from  the  distance  in  an  original  sui-vey,  the 
error  should  be  located  by  retracting  with  the  stadia. 

Plotting  the  Survey.     A  rough  sketch  of  the  survey 

should  be  made  or  plotted  in  the  right  hand  page  of 

I     the  field  book  as  the  work  proceeds,  or  at  least  before 


leaving  the  locality.  Two  books  nlay  be  used,  one  being 
left  in  the  office  or  camp  while  the  other  is  in  use 
on  the  sui-vey.  Make  the  plot  first,  at  least,  in  pencil, 
preferably  on  paper  ruled  to  a  scale  of  1,000  ft.  to  the 
inch.  Commence  plotting  carefully  the  instrumental 
stations  and  work  in  pencil  the  north  and  south  points 
of  each  station.  Plot  the  side  shots  by  means  of  the 
proti'actor.  Then  enter  on  the  plan  the  soundings 
taken,  if  any,  topographical  features  and  other  infor- 
mation that  has  been  collected.  The  left  hand  page  of 
the  field  book  is  for  the  notes;  the  right  hand  page 
for  a  sketch  of  the  survey.  Stations  are  designated  by 
numbers  and  side  shots  by  letters.  In  the  first  column 
of  the  left  hand  page  enter  the  letter  of  the  side  shot 
or  the  numl>er  of  the  station  sighted  upon.  The 
second  column  is  for  the  distance  read  or  estimated,  the 
third  for  the  bearing  and  the  fourth  for  the  vertical 
angle,  the  remainder  of  the  page  being  for  remarks. 

At  each  instrument  station  enter  in  the  notes  the 
nature  of  the  shore  or  rise  of  the  ground  from  the 
water's  edge,  the  depth  of  the  water  as  determined 
from  soundings,  the  estimated  distance  of  the  foot  or 
top  of  the  slope,  topographical  features,  the  nature  of 
the  ground,  whether  marshy,  hilly  or  wooded,  and 
particulars  as  to  rock,  iron  or  coal  outcrop. 

Although  2,600  ft.  is  the  limit  of  the  rod  reading 
with  13-ft.  rod,  using  it  at  half  interval,  distances 
greater  than  2,600  ft.  can  be  read  across  water  by 
placing  the  rod  on  a  high  stump,  thus  lengthening  the 
rod.  The  target  then  may  be  the  field  book  covered 
by  a  white  handkerchief  held  by  the  rodman  on  the 
stump.  In  this  way  shots  up  to  4,000  ft.  have  been 
read  by  the  writer. 

Diagram  Aids  Slope  Determination 
in  Hopper  Design 

By  H.  J.  Adams 

Sticht-Adams  Co.,  Denver,  Col. 

IN  THE  building  of  hoppers,  bins,  bunkers,  etc.,  the 
designer  slopes  the  bottom  so  that  the  material  han- 
illed  slides  out  when  released.  Knowing  the  angle  of 
repose  of  the  material  contained  in  the  hopper,  various 
sloping  planes  comprising  the  bottom  are  so  inclined 
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I)IAGR.\.\I  TO  DETERMINE  SLOPE  OP  CORNERS 
IN  HOPPER.S 

that  not  only  they,  but  the  corners  also,  are  freed  from 
material  when  being  emptied.  The  inclination  of  any 
two  consecutive  sides  is  always  greater  than  that  of  the 
corner  formed  by  their  intersection.  Therefore  it  is 
the  slope  of  the  corner  which  must  equal  or  exceed  the 
angle  of  repose^of  material  handled. 

In  all  probability  ine  majority  of  designers  resort  to 
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the  "cut-and-try"  method  to  accomplish  the  desired 
result.  It  is  a  time-consuming  method,  to  say  the  least. 
As  a  simplification  of  the  process,  the  author  has 
found  the  accompanying  curve  of  considerable  aid.  It 
applies  only  to  hoppers  or  bins  of  rectangular  shape,  the 
bottoms  of  which  are  foi-med  by  four  intersecting  planes 
of  equal  slope.  From  this  cur%-e  one  can  read  for  a 
certain  degree  of  slope  of  a  corner  the  vertical  and 
horizontal  distance  through  which  the  sloping  line  runs. 

The  equation  of  the  curve  is  tan  ^  =  ^p^  ^"  wnicn 

3  is  the  angle  indicating  degree  of  slope  of  corner: 
fc  is  the  vertical  distance  through  which  the  sloping 
bottom  is  effective;  a  is  the  horizontal  distance  through 
which  the  slope  of  each  bottom  plane  is  effective.  In 
plotting  the  cui-ve,  b  is  given  the  value  1.  The  com- 
pleted curve  shows  at  a  glance  the  t-atio  of  6  to  a  at 
any  point.  Since  b  is  always  1,  a  at  10  deg.  is  46,  at 
5  deg.  a  is  86;  at  22  deg.  a  is  lib;  at  55  deg  a  is  J6, 
and  so  on. 

If  a  corner  slope  of  25  deg.  is  required  for  a  certain 
material  to  be  handled,  we  find  immediately  from  the 
curve  that  a  must  be  li6  to  secure  the  desired  result. 


^  Group  of  Articles  for 

sheathing  covered  with  tar  and  gravel;  the  sheathing 
was  carried  on  2  .x  6  fir  purlins  spaced  'I  ft.  on  centers. 
The  roof  was  built  about  four  years  ago,  but  failure 
was  not  noticed  until  this  spring.  It  is  not  possible 
now  to  determine  whether  the  trusses  were  designed 
by  a  technical  man  or  were  built  according  to  the 
carpenter's  own  judgment,  but  the  latter  appears 
probable. 

Probably  the  cause  of  failure  was  the  defective  bear- 
ing of  the  strut  against  the  top  chord,  producing  a 
wedge  effect  and  splitting  the  top  chord.  There  did  not 
seem  to  be  lateral  displacement  at  any  of  the  joints. 
Doubtless  the  extreme  flatness  of  the  trusses  had  some- 
thing to  do  with  the  failure.  In  rebuilding  the  roof, 
trusses  10  ft.  6  in.  high,  with  members  of  make-up 
similar  to  that  found  in  the  old  trusses,  were  put  in. 


Splitting  Failure  in  a  Wooden  Truss 

By  H.  K.  Phelps 

Los  Gatos,  Cal. 

RECENTLY  the  sagging  of  a  roof  supported  by  shal- 
.  low  timber  trusses  brought  to  light  an  interesting 
case  of  truss  failure  in  this  citj'.  The  sketch  herewith 
shows  the  general  outline  of  the  trusses,  while  Fig.  2 
contains  views  of  the  middle  point  of  the  bottom  chord 


,.--3p/f^-. 


Trusses  7S'-4-" c.io c. 


FIG.  1.     DIMENSIONS  OF  SHALLOW  WOODEX  ROOF  TRU.'^S 


Highway  Grades  Determined  by 
More  Exact  Methods 

By  Arthur  W.  Consoer 

Consoer  Engineering  Co.,  Ciiicago 

BECAUSE  of  the  recognized  value  of  grading  in  the 
development  of  highway  systems  to  serve  traffic 
needs,  the  question  of  the  scientific  establishment  of 
grades  in  highway  work  becomes  increasingly  impor- 
tant. The  actual  mechanical  pi-ocess  of  grade  running 
for  the  various  types  of  improved  roads  is  a  subject 
that  receives  scant  attention  or  none  at  all  in  the  lead- 
ing text  and  reference  books  on  highway  engineering. 
There  are  many  points  of  vital  importance  to  an  engi- 
neer seeking  to  run  a  satisfactory  and  economical  grade 
line,  upon  which  no  definite  information  is  given. 

In  actual  practice  much  of  this  work  is  performed  in 
haphazard  fashion  and  the  full  scientific  possibilities 
of  the  subject  are  not  developed.  To  keep  down  the 
cost  per  mile  of  completed  plans  the  work  is  often  done 


FIG.    2.      JUl.N  r.s  OF  STRUT   WITH    bOTTU.M    <-HORU  .V.VD  Tol'  CHORD 


and  the  joint  between  top  chord  and  strut,  in  one  of 
the  trusses.  Two  out  of  four  trusses  distorted  so  much 
as  to  have  virtually  failed,  while  the  other  two  sagged 
a  less  amount  but  yet  quite  noticeably. 

The  dimensions  of  the  structure  are  indicated  by  the 
photograph.  The  loads  supported  were  a  ceiling  of 
metal   lath  and   plaster  and  a   roof  covering  of   1-in. 


very  hurriedly.  There  is  sometimes  a  tendency  to  over- 
look obvious  economies  in  the  establishment  of  grades. 
In  many  public  offices  there  is  a  tendency  to  judge  engi- 
neers engaged  in  the  work  of  running  grades  by  the 
mileage  of  grade  established  daily. 

In  many  highway  offices  it  is  common  practice  for  an 
engineer  to  run  a  mile  or  more  of  grade  line  in  one  day, 
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ising  the  ordinary  methods  of  measuring  cross-sectional 
ireas  with  the  planimeter.  The  first  apparently  satis- 
factory grade  line  which  balances  cuts  and  fills  is  ac- 
cepted as  final,  and  no  further  trials  are  taken  to  deter- 
nine  whether  or  not  there  is  another  equally  satisfac- 
ory  grade  which  is  more  economical  of  earthwork.  It 
s  obvious  to  anyone  who  has  made  a  study  of  drainage 
ind  grade  economies  that  this  hasty  procedure  is  ex- 
remely  wasteful  from  the  standpoint  of  correct  design 
'or  service,  and  because  of  the  economic  loss  entailed 
n  moving  larger  quantities  of  earth  than  are  really 
lecessary. 

The  following  examples  taken  from  actual  practice 
vill  illustrate  the  importance  of  slowing  up  the  work 
)f  grade  running: 

Attention  is  called  to  the  erroneous  placing  of  balance 
joints  in  Plate  I  and  also  to  the  lai'ge  amounts  of  cut, 
ill  and  borrow.  A  placing  of  balance  points  started  on 
ligh  level  ground  has  been  carried  down  into  the  depres- 
.  ;ion,  and  much  of  the  dirt  is  moving  uphill  for  fill  which 
;hould  be  moving  down.  The  amount  of  earthwork  is 
jreatly  increased  by  adhering  to  an  absolute  uniformity  of 
frade  instead  of  a  practical  uniformity.  A  grade  such  as 
s  shown  in  dotted  lines  would  have  saved  at  least  1,000 
■u.yd.  of  earthwork  with  no  appreciable  difference  in  drain- 
ige  efficiency  or  riding  qualities  of  the  surface. 
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Plate  H  B 
PROFILES   SHOW  COII.MON  ERRORS   IN   LOCWTIXG 
HIGHW.VY   GR.\DKS 

The  error  in  grade  shown  in  Plates  IIA  and  IIB  is  not 
I  as  striking  or  as  apparent  as  in  the  first  example.  How- 
ever, it  is  an  error  which  is  extremely  common  even  in  tho 
best  conducted  road  offices.  In  Plate  IIA  a  uniform  grade 
of  0.32  per  cent  from  station  1495  to  station  1509  produces 
earthwork  totals  of  1,038  cu.yd.  of  cut  and  818  cu.yd.  of 
fill.  A  very  slight  change  to  the  grade  shown  in  Plate  IIB 
reduces  the  earthwork  to  924  cu.yd.  of  cut  and  690  cu.yd. 
of  fill  at  no  sacrifice  of  drainage  or  riding  qualities  of  the 
surface.  The  change  in  gradient  from  0.44  per  cent  to 
0.27  per  cent  when  translated  into  more  easily  grasped 
figures  means  a  change  of  about  2  in.  per  100  ft.  This 
slight  change,  unnoticeable  to  the  driver  of  a  vehicle  over 
the  finished  surface,  would  represent  a  saving  of  over  one 
hundred  dollars  in  the  cost  of  the  grading  of  1,400  feet 

In  the  writer's  opinion  the  fundamental  theory  of 
economical  grade  which  every  engineer  working  on 
grade  line  should  keep  constantly  before  him  is:  that  the 


most  economical  grade  is  one  which  comes  as  closely  to 
balancing  cuts  and  fills  at  each  cross-section  as  is  con- 
sistent with  other  necessaiy  principles  of  design.  Fac- 
tors interfering  with  the  ideal  application  of  this  prin- 
ciple are  limiting  grade,  a  certain  desirable  uniformity 
of  grade,  and  drainage.  All  of  these  factors  vary  with 
the  t,\T)e  of  pavement  and  the  character  of  the  traffic 
to  be  expected  after  the  road  is  opwn  for  travel.  Except 
as  thus  modified  the  finished  grade  line  should  always 
be  a  graphical  representation  of  the  economical  theory, 
and  not  a  haphazard  balancing  of  cut  and  fill. 

The  first  step  in  running  a  grade  line  after  the  profiles 
and  cross-sections  have  been  plotted  should  consist  of  a 
thorough  study  of  drainage  conditions.  The  method 
of  drainage,  whether  by  tile  or  side  ditches  should  be 
determined.  After  the  culvert  and  bridge  locations 
have  been  made  and  designs  made  for  these  waterway 
openings  in  the  road,  the  correct  grade  elevations  of 
the  low  points  where  fills  are  needed  can  be  established. 
This  having  been  done,  trial  grades  should  be  inin  in 
both  directions  from  the  low  points.  The  engineer  can 
then  determine  whether  the  fill  can  be  made  within  bal- 
ance points  with  cut  obtained  by  using  the  standard 
construction  cross-section.  If  not  the  relative  economies 
of  widening  and  deepening  the  ditches  and  borrow 
should  be  figured,  and  the  most  economical  selected. 


To  Spring  a  Groined  Arch  Between  High 
.Column  and  Low  Walls 

By  Perry  Thompson 

Sanitary  Engineer,  Tonkers,  N.   T. 

IN  COVERING  two  existing  open  sand-water  filters 
at  Yonkers,  N.  Y.,  it  was  necessary  either  to  spring 
the  proposed  groined  arch  roof  down  to  a  cut-down  level 
of  the  disintegrated  side  wall  or  to  build  that  wall  up 
so  as  to  provide  a  symmetrical  aixh  with  abutments 
at  the  same  elevation.  The  former  method  was  re- 
sorted to,  after  an  analysis  described  below. 

It  had  previously  been  decided  to  use  cinders  averag- 
ing about  2.5  ft.  deep  for  the  bulk  of  the  filling  over 
the  vaulting  because  of  their  cheapness,  availability, 
lightness  and  good  drainage  qualities.  Over  the  cinders 
9  in.  of  soil  or  loam  was  to  be  placed,  and  it  was 
assumed  that  12  in.  of  wet,  compact  snow  represented 
the  probable  maximum  load  from  that  source.  Con- 
crete was  taken  to  weigh  145  lb.,  cinders  (wet)  70  lb., 
earth  (wet)  100  lb.  and  saturated  snow  50  lb.,  all 
per  cu.ft. 

It  was  recognized  at  once  by  mere  inspection  that 
the  crown  should  be  nearer  the  columns  than  the  wall, 
but  it  was  not  till  after  a  trial  force  diagram  was 
drawn  and  the  line  of  resistance  was  shown  to  pass 
out  at  the  extrados  that  it  was  found  necessary  to  load 
the  arch  toward  the  wall  entirely  with  earth;  even  the 
bank,  which  protects  the  filters  from  flood  water  in 
the  river,  was  moved  over  till  the  toe  of  the  slope  was 
over  the  inner  face  of  the  wall. 

The  voussoir  method  and  least  crown  thrust  theory 
were  employed  and  the  arches  divided  into  a  convenient 
number  of  imaginary  blocks.  The  origin  of  moments 
was  taken  at  the  lower  edge  of  the  middle  third  of  the 
fourth  "joint"  to  the  right  of  the  assumed  crown.  A 
table  of  vertical  and  horizontal  forces  was  prepared 
and  their  moments  about  the  assumed  origin  computed. 
This  gave  an  estimated  crown  thi-ust  of  2,616  lb.  per  ft. 
of  arch,  which  thrust  was  then  laid  off  to  a  scale  of 
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1  in.  to  500  lb.  and  a  force  diagram  constructed  and 
carried  just  far  enough  to  ascertain  whether  the  line 
of  resistance  would  pass  through  the  origin  of  moments. 
This  proving  to  be  the  case,  and  the  unit  stress  on  the 
concrete  not  being  excessive,  the  crown  thrust  was 
employed  to  begin  a  new  force  diagram  laid  off  in  the 
opposite  direction  for  use  in  connection  with  the  portion 
of  the  arch  toward  the  wall. 

The  diagram   is  thought  to   be   sufficiently  plain   to 


GRAPHIC  AN.\LTSIS  OF  ECCENTRIC  GROINED  ARCH  ROOF 


require  no  explanation.  The  resultant  is  showTi  pass- 
ing through  the  arch  at  all  points  within  the  middle 
third  and  finally  passing  through  the  lowest  block  prac- 
tically in  the  center  and  slightly  inclined  inward  where 
its  horizontal  component  is  amply  taken  care  of  by  the 
floor,  while  its  vertical  component  of  less  than  one  ton 
l)er  square  foot  will  be  easily  resisted  by  hard  clay 
stratified  with  sand. 

But  this  is  not  all  of  the  problem.  The  lines  laid 
down  on  paper  had  to  be  reproduced  in  the  field  in  the 
shape  of  forms,  to  insure  accuracy  in  which  the  specifi- 
cations called  for  full-size  drawings  to  be  furnished  to 
the  contractor.  This  could  be  accomplished  in  two  ways : 
First,  by  the  use  of  foci  nearly  14.5  ft.  apart  (for  the 
longest  span)  laid  off  on  a  floor,  and  a  very  flexible 
line  over  18  ft.  long  that  would  not  stretch;  second,  by 
the  use  of  abscissas  and  ordinates  laid  off  on  heavy 
brown  drawing  paper  on  two  large  drafting  tables. 
The  latter  method  proved  more  satisfacloi->';  further- 
more, the  co-ordinates  could  be  used  again  on  the  work 
to  check  up  forms  and  centers  as  constructed  and  as 
set,  while  the  string  and  foci  method  would  be  very 
troublesome,  if  not  impossible.  It  was  found  that  for 
points  about  6  in.  apart  on  the  curve  the  ordinates  must 
be  figured  to  h  in.,  and  the  +  and  —  signs  used  vir- 
tually made  n'2  in.,  giving  a  smooth  curve.  Drawings 
on  a  scale  of  1  in.  to  1  ft.  for  field  use  were  then  made. 


A  Group  of  Articles  for 


Effect  of  Curvature  Upon  Flow 
in  Open  Channels 

By  Harrison  P.  Eddy 

Of  Metcalf  &  Eddy,  Consulting  Engineers,  Boston,  Mass. 

IT  IS  a  well  recognized  fact  that  changes  of  direction 
in  a  conduit  cause  resistance  to  flow  and  correspond- 
ing loss  of  head.  It  is  also  appreciated  that  the  amount 
of  such  loss  is  influenced  by  the  velocity  of  flow,  by  the 
shai-pness  of  the  deflection  or  radius  of  curvature,  and 
by  the  occurrence  of  reversals  in  the  direction  of 
curvature.  The  length  of  the  curve  is  also  generally 
believed  to  be  a  factor,  although  Ivan  E.  Houk 
(Technical  Reports,  Part  IV,  of  the  Miami  Conservancy 
District,  entitled  "Calculation  of  Flow  in  Open 
Channels")  states  that  "the  actual  length  of  the  curve 
probably  does  not  have  much  effect  on  the  amount  of 
the  retardation  due  to  their  presence.  The  increased 
roughness  is  probably  brought  about  by  the  changes  in 
velocity  distribution  and  water  surface  level  necessary 
when  the  flow  enters  or  leaves  the  curved  stretches 
rather  than  in  the  continued  flow  in  a  given  curve." 
While  there  may  be  greater  disturbance  at  the  ends  of 
the  curves,  due  to  readjustment  of  velocity  distribution 
as  stated,  there  still  remains  the  loss  of  the  energy 
required  to  constantly  deflect  the  mass  of  water  through- 
out the  length  of  the  curve,  and  it  is  probable  that  the 
curve  lengths  should  be  taken  into  account  in  making 
allowance  for  curvature. 

Data  relating  to  losses  due  to  curvature  in  closed 
pipes  up  to  30  in.  in  diameter  are  fairly  complete  for 
90  deg.  changes  in  direction  and  short  radii  and 
moderate  velocities,  but  are  very  fragmentary  and 
unsatisfactory  for  other  conditions,  and  very  little 
information  relative  to  the  losses  due  to  curvature  in 
open  channels  is  available.  The  application  to  open 
channels  of  data  obtained  on  closed  pipes  under  pressure 
is  open  to  error  because  the  conditions  differ  so  widely, 
pipes  are  usually  of  small  size  as  compared  to  open 
channels.  In  pipes,  the  area  and  hydraulic  radius 
remain  constant  from  point  to  point  and  conditions  of 
uniform  flow  exist;  in  open  channels,  unless  the  slope 
of  the  bottom  happens  to  be  at  all  points  parallel  to 
that  of  the  water  surface — a  condition  that  practically 
never  occurs  except  in  long  tangents — the  flow  is 
variable;  the  area  of  the  section,  the  velocity  and 
hyraulic  radius  are  constantly  changing.  If  the  bottom 
has  a  uniform  slope,  the  resistance  due  to  a  curve  in 
alignment  will  cause  the  water  to  back  up  and  produce 
a  "back  water  curve"  in  the  lower  portion  of  the 
tangent  above.  In  measuring  the  hvdraulic  slope  in  the 
tangent,  the  effect  of  this  backwater  must  be  avoided, 
since  the  backing  up  at  the  beginning  of  the  curve  will 
result  in  greater  depth,  less  velocity,  etc.,  than  in  the 
undisturbed  portion  of  the  tangent,  conditions  for  which 
the  hydraulic  slope  will  be  lessened. 

Where  the  curve  joins  the  tangent  below,  or  changes 
to  a  curve  of  different  radius,  there  will  again  occur  a 
backwater  curve  (either  up  or  down),  so  that  the 
determination  of  the  true  slope  due  to  curvature  is  not 
possible  from  observations  at  the  beginning  and  end  of 
the  curve  alone.  This  fact  has  not  usually  been 
recognized. 

The  earliest  attempt  to  deduce  an  expression  for  the 
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loss  of  head  due  to  curvature  in  open  channels  is 
probably  that  of  Humphreys  and  Abbot,  who  published 
in  1861  a  report  upon  their  researches  on  the  Missis- 
sippi River.  Their  results,  as  given  in  Church's 
"Hydraulics,"  are  expressed  by  the  equation 

h^  =.  vV536  —  6A/n, 
where  he  represents  the  loss  due  to  curvature  through 
an  angle  of  deflection  of  A  expressed  in  circular 
measure.  Since  this  formula  was  derived  for  conditions 
9f  great  width  of  channel  and  large  radius  of  curvature, 
its  application  to  comparatively  small  channels  and 
oends  of  relatively  small  radius  is  at  least  questionable. 
More  recent  investigations  also  tend  to  discredit  the 
nvestigations  of  Humphreys  and  Abbot. 
Formulas  for  loss  due  to  curvature  have  been  derived 


for  the  relatively  low  increase  in  the  value  of  n  in  this 
case. 

Mr.  Houk,  in  Part  IV,  Technical  Reports  of  the 
Miami  Conservancy  District,  previously  referred  to, 
makes  the  very  general  statement  concerning  allowance 
for  curvature  that:  "The  Value  of  0.025,  which  is 
applicable  for  a  smooth  uniform  straight  channel  in 
gravel,  free  from  vegetation  or  other  obstructions — may 
be  increased  10  per  cent  or  more  by  cui-vature  in  align- 
ment." 

Conclusion — The  available  information  is  so  frag- 
mentary and  indefinite  that  it  is  impossible  to  draw 
entirely  satisfactory  conclusions,  but  it  appears 
probable  that  in  artificial  channels  for  which  the  coeffi- 
cient n  in  Kutter's  formula  would  not  exceed  about 
0.025  for  a  straight  channel,  an  addition  of  from  0.003 
to  0.005  should  be  made  to  the  coefficient  for  sections 
in  which  the  amount  of  curvature  is  considerable. 


TABLE  I.  EFFECT  OF  CURV.\TURE  IPOK  VALIT:  OF  "n"   CALCULATED  FROM  EXPERIMENTAL  DATA 


On  Tangent 
Channel  K\\  Concrete  Lined  .\Ione 

Jmatilla  conduit 0  0135  to  0  0137 

ulphur  Creek  Wasteway 0  0108 

Udenbaugh  Canal 00121 

(0.0177 

lorth  Canal,  Central  Oregon  Irrigation  Co {0.0176 

0.0192 


—  Value  of  "n"  

On  Curve.s  Alone 
(Computed) 

.\ddition  for 
Curvature 

Radii  0 

Curves, 

Ft. 

Velocity 

of  Flow, 

Ft.  per  Sec 

(  0  0176  to  0  0184 
i  0  0162  to  0  0169 
I  0  0160  toO  0173 

0 
0 
0 

004')  to  0  0030 
0025  to  0  0034 
0023  to  0  0038 

50 
100 
250 

7 
7 

7 

0  0140 
0  0143 
0  0202 
0.0205 
0.0222 

0.0032 
0  0024 
0  0025 
0  0029 
0  0030 

2.865 
955 
410 
and 
383 

20 
3  7 
3  0 
2  9 
2.1 

y  Markmann  (1910),  Weston  E.  Fuller  (1913),  and 
forreell  (1916).  Markmann's  formula  was  based  wholly 
pon  a  theoretical  study,  and  has  not  been  supported  by 
"cperiments;  Morreell's  and  Fuller's  expressions  have 
aen  derived  from  the  results  of  experiments  upon 
osed  pipes,  all  of  small  size,  especially  as  compared 
ith  stream  channels;  and  none  of  them  are  believed 
1  be  applicable  to  such  conditions  as  exist  in  the  stream 
lannels  either  natural  or  improved. 
E.  G.  Hopson  reports  figures  of  observed  los.ses  due  to 
irves  in  open  channels  in  an  article  entitled  "Gagings 

the  Concrete  Conduit  of  the  Umatilla  Project,"  in 
tif/ineering  Record,  Oct.  21,  1911.  These  were  all  made 
ith  velocities  of  approximately  7  ft.  per  second,  and, 
erefore,  do  not  furnish  a  basis  for  estimating  change 

resistance  with  change  of  velocity. 
Computations  of  probable  conditions  of  flow,  so  far  as 
n  be  determined  from  the  published  data,  indicate  the 
iparent  effect  of  the  curves  upon  the  value  of  the 
ughness  coefficient  n  in  the  Kutter  formula.  The 
suits  are  included  in  the  accompanying  table.  The 
nge  in  values  is  caused  by  variations  in  certain 
sumptions  made  necessary  by  the  absence  of  detail 

the  published  data. 

Bulletin  No.  194,  U.  S.  Department  of  Agriculture 
^Iso  in  Table  112,  King's  "Handbook  of  Hydraulics"), 
ntains  notes  upon  the  values  of  n  found  in  experiments 
iion  Sulphur  Creek  Wasteway,  Ridenbaugh  Canal,  and 
irth  Canal.     Although  the  lack  of  detail  in  the  data 

I'oduces  considerable  uncertainty,  the  data  of  such 
-es  may  be  used  for  rough  computations  of  the  effect 

curvature  upon  the  value  of  n  and  the  results  of  such 
Iculation.s  are  included  in  the  accompanying  table. 
Except  in  the  first  instances,  the  velocities  are  seen  to 

relatively  low;  and  it  is  to  be  expected  that  higher 
iocities  would  give  greater  losses  on  the  curves.  The 
ilphur  Creek  Wasteway,  although  having  a  high 
locity,  has  a  curve  of  very  long  radius,  which  accounts 


There  seems  to  be  at  least  a  probability  that  the 
frictional  loss  due  to  curvature  varies  with  the  radius  of 
curvature  and  with  the  velocity  of  flow  and  that  when 
more  complete  information  is  available  it  may  be  pos- 
sible to  make  proper  allowance  for  these  factors.  At 
present,  however,  there  does  not  seem  to  be  any  more 
satisfactory  method  of  providing  for  the  effect  of  curva- 
ture than  by  increasing  the  coefficient  n,  as  indicated 
above. 

Diagram  for  Final  Adjustment  of 
Grade  Line  Location 

By  S.  E.  Redd 

Engineer,  Greenlee  County  Highway  Commission,  Morenci,  Ariz. 

BOTH  IN  the  location  of  railroad.s  and  highways 
there  has  always  been  great  difficulty  in  securing 
a  location  that  was  excwtly  right  in  regard  to  economy 
and  good  standards.  It  is  a  common  thought  among 
most  conservative  engineers  that  no  line  is  ever  located 
exactly  right,  but  that  the  best  locations  are  only  very 
close  approximations;  the  more  skillful  the  engineer 
making  the  location,  the  more  approximately  correct 
the  location  will  be.  One  of  the  principal  difficulties  in 
location  is  to  get  the  quantities  of  excavation  and  em- 
bankment as  small  as  possible,  and  alsc  to  balance  each 
other  as  closely  as  possible. 

The  following  is  offered  as  a  method  for  studying 
a  preliminary  location  very  closely  and  easily,  and  the 
writer  has  found  it  of  great  assistance  in  laying  his 
location  close  to  the  ground  and  in  balancing  the  quan- 
tities. After  the  usual  maps,  profiles  and  cross-sections 
have  been  made  and  calculated  the  following  diagram 
will  be  of  assistance:  Take  some  cross-section  or  pro- 
file paper;  use  the  same  horizontal  scale  that  is  used  on 
the  regular  profile,  but  with  ordinates  at  each  station 
such  that  each  ordinate  will  represent  the  area  (f  the 
cross-section  at  that  station.     In  most  highways  there 
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will  generally  be  two  ordinates  at  each  station,  one  for 
the  cross-section  of  the  excavation  and  the  other  for 
cross-section  of  the  embankment.  There  will  be  de- 
veloped two  lines,  one  for  the  excavation  and  one  for 
the  embankment,  which  should  be  represented  differ- 
ently, say  the  excavation  by  a  solid  line  and  the 
embankment  by  a  dotted  line.  Both  lines  had  best  be 
drawn  on  the  same  side  of  the  base  from  which  the 
ordinates  are  measured. 

When  such  a  diagram  of  a  section  of  line  has  been 
drawn  one  can  immediately  see  that  it  has  the  follow- 
ing properties:  The  difference  between  the  ordinates 
at  any  station  will  be  the  difference  between  the  sec- 
tional areas  of  the  excavation  and  embankment  at  that 
station.  The  area  contained  between  the  ordinates  of 
two  stations  and  one  of  the  lines  and  the  base,  from 
which  the  ordinates  are  drawn,  will  be  the  volume  of 
excavation  or  embankment,  according  to  which  line  was 
taken.  The  area  between  the  lines  of  excavation  and 
embankment  and  the  two  ordinates  of  two  stations  will 
be  the  difference  between  the  volume  of  the  excavation 
and  embankment  between  those  stations. 

The  object  to  be  derived  from  the  study  of  such  a 
diagram  will  be  to  bring  the  two  lines  of  excavation 
and  embankment  as  close  together  as  possible  without 
injuring  the  alignment,  also,  where  it  is  impossible  to 
bring  these  lines  together,  to  make  the  areas  showing 
excavations  as  closely  equal  to  the  areas  showing  em- 
bankment as  possible.  This  object,  of  course,  is  always 
the  object  of  any  locating  engineer,  but  the  writer 
believes  that  a  diagram  as  above  shows  the  faults  of  a 
location  much  more  plainly  than  any  other  method  that 
he  has  ever  tried.  The  ease  and  speed  with  which  such 
a  diagram  is  drawn  can  be  seen  as  soon  as  one  tries  it. 

The  ordinary  mass  diagram  is  very  convenient  in 
studying  the  balance  of  cuts  and  fills  in  heavy  through 
work  as  usually  found  in  railroad  work,  but  it  does  not 
furnish  the  information  so  easily  on  side-hill  work  such 
as  found  in  highway  work. 

The  writer  usually  uses  this  diagram  after  cross-sec- 
tions have  been  first  taken.  It  is  usually  at  this  point 
that  certain  unforeseen  features  of  the  line  cause  ex- 
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Tables  for  Computing  Irregular 
Street  Intersections 

By  R.  D.  Gladding 

Gladding  &  Morrison,  Municipal  Engineers,  Wilson,  N.  C. 

TABLES  for  computing  areas  and  radii  of  irregular 
street  intersections  can  be  used  as  a  refinement  of 
the   method   described   by   the   writer   in   Engineering 
Keics-Record,  Aug.  9,  1917, 


A\ 
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p.  265,  where  graphs  were 
used.  The  problem  involves 
the  computation  of  the  area 
included  by  the  tangents 
and  the  arc  of  a  circle, 
without  the  necessity  of 
measuring  the  angle  of 
intersection.  All  the  data 
needed,  therefore,  can  be 
taken  by  using  the  tape  only. 


T.\BLE  I.    R.\DIUS  OF  CLRCLE 


0  01  0  02 
25  0  12  5 
12  5       6  25 


T  =  ST;  R  = 
0.03 


4n'  + 
SB 

0  04  0  05 
6  21  4  95 
3   13     2  53 


C^S'Cx-R^S^^^ 


^      _ 

2T~  C 
0  06  0  07  0.08  0.09 
4  II  3  50  3  05  2.69 
2   12     I   82     I   60     1.44 


I   65     1   51      I   40     130     1   21      I   13   8 
0  962  0  909  0  859  0  822  0  785  0.753   S* 


0  802  0  750  0  702  0  657  0  613  0  572   3 
0  640  0  625  0  611   0  598  0  586  0  576   S' 


0.395  0  364  0  335  0  306  0  278  0  251    3 
0.538  0  532  0  527  0  523  0  519  0  516   8* 


0   128  0   106  0.0835  0.0620  0.0408  0.0202  3 
0.505  0  503  0  5U2  0  501   0  500  0  500  S' 


TABLE  II.    VALUES  OF  '—  FOR  "B' 


n 


0.0 

0   1 

0  2 

0  3 

0  4    77  31 

0.5    90.00 


0.00 
0  0 
22  61 
43   59 


0  01 


0  04 


0.02  0  03 
2  29  4  57  6  87  9  14 
24  84  27  00  29  15  31  27 
45  57  47  51  49  38  51  28 
63  58  65  24  6t)  86  68.43 
78  70  80  05   81   39  82  69 


0.05 
11.39 
33.40 
53  13 
60  98 
83  97 


0  06 
13  68 
35  48 
54  93 
71  50 
85  22 


0.07 
15  96 

37  5o 
56  73 
73  00 
86  45 


0.08 
18  18 
39  60 
58  50 
74  46 
87.66 


0.09 
20  41 

41.61 
60  21 
75  91 
88  84 


TARLEIII.    AREA"D"FOR  RADIUS  =  I 


0  000 
0  1745 
0  3491 
0  5236 
0  6981 

0  8727 

1  047 
I  221 
1.396 
1  571 


I 
0  01745 
0  1920 
0  3665 
0  5410 
0  7156 

0  8901 

1  605 
1.240 
1.414 


0  03491 
0  2094 
0  3840 
0  5585 
0  7330 
0  9076 
1.082 
1.257 
1.431 


0  05236 
0  2269 
0  40 1 4 
0  5759 
0  7505 
0  9250 
1.100 
1.274 
1.449 


0  06981 
0  2443 
0  4189 
0  5934 
0  7679 

0  9425 

1  117 
1.292 
1.466 


0  08727 
0  2618 
0  4363 
0  6109 

0  7854 
0.9599 

1  134 


0  1047 
0  2792 
0  4538 
0  6283 
0  8038 

0  9774 

1  152 
I  326 
I  501 


0  1227 
0  2967 
0  4712 
0  6458 
0  8203 
0  9948 
1.169 


0  1396 
0  3143 
0  4887 
0  6632 

0  8377 

1  012 
1.187 
1.361 
1.536 


0  1571 
0  3316 
0.5061 
0  6807 

0  8552 

1  030 
1  204 
1.379 
1  553 


Diff. 
0  01745 
0  01745 
0  01745 
0  01745 
0  01745 
0  01745 
0  01745 
0  01745 
0  01745 
0  OI74S 


cessive  work  at  certain  points.    This  diagram  not  only 
shows  the  points  but  aids  in  the  study  of  improvement. 


Fresnos  Keep  Sand  Drifts  Off  Plank  Road 

The  shifting  sand  dunes  in  Imperial  County,  Cal., 
have  made  it  necessary  for  the  California  Highway 
Commission  to  provide  means  for  keeping  the  plank  road 
built  through  that  territory  free  from  sand  drifts.  The 
drifts  frequently  form  in  depths  of  5  to  6  ft.  and  range 
to  100  ft.  in  length.  Usually  one  man  and  team  are 
assigned  to  the  maintenance  and  inspection  work  on  the 
planked  section,  which  is  51  miles  long.  During  periods 
when  '.he  wind  blows  continuously,  more  teams  have  to 
be  added  to  keep  the  road  clear.  The  sand  is  scraped  off 
the  road  with  fresnos  onto  the  side  away  from  the  direc- 
tion in  which  the  prevailing  winds  blow. 


The  underlying  principle  is  that  the  ratio  of  the  ex- 
ternal secant  to  the  tangent  equals  the  ratio  of  the 
versed  sine  to  the  sine.  This  allows  one  table  to  give 
the  values  needed  in  the  problem  using  both  these  ratios. 

Usually,  in  the  field,  only  one  set  of  distances  can  be 
measured,  either  E  and  T  or  .1/  and  C.  The  illustrative 
problem  supposes  that  both  sets  could  be  measured.  In 
the  problem,  an  arc  was  drawn  and  the  distances  scaled. 

The  ratio  B  equals  E/2T  equals  M/C.     From  this 
ratio,  using  the  tables,  the  factors  S  and  S'  may  be 
multiplied  by  7'  or  C  respectively  to  obtain  the  radius, 
and  the  value  of  7/2  can  be  easily  found. 
Example: 

B  =  9.15/31.4  =  .291 ; 

B  =  4.49/15.6  =  .288   (average,  .290) ; 

From  Table  1,  S  =  .572,  and  S'  =  .576; 
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the  ^^ Average  E?igineer^^ 

Radius  =  .572  X   15-7  =  8.97; 

Radius  =  .576   X   15.6  =  8.98   (average,  8.98)  ; 

(Area  A)  +  (Area  D)  =  8.98  X  15.7  =  141.0; 

With  value  of  B  given,  from  Table  II,  I  '2  ==  60.21  deg. 

From  Table  III,  D  =  1.047  +  0.21  X  0.0175 
=  1.051; 

(Area  D)  =  1.051  X  8.98=^  =  84.8; 
Therefore,  A  =  56.2. 

This  method  has  been  found  very  accurate  for  deter- 
mining the  area,  and  does  not  require  much  time  in  the 
field  and  office.  The  tables  may  be  used  for  other  com- 
putations of  the  circle,  as  readily  suggested  by  the 
diagram. 

Some  Notes  on  Field  Methods  in 
Running  Land  Lines 

By  F.  Ernest  Brackett 

Civil  and  llining  Engineer.  Cumberland,  JId. 

FOR  TRANSIT  WORK  on  land  lines,  etc.,  such  as  the 
country  practitioner  with  a  "scrub"  corps  is  likely 
to  encounter,  the  following  notes  may  be  useful.  They 
constitute  a  simple  and  well-tried  method  of  transit 
survey  in  connection  with  the  old  compass  work  in 
the  field. 

In  such  surveys  the  beginning  point  and  probably 
variation  of  the  compass  will  have  been  determined. 
The  most  convenient  method  of  reading  the  angles  is 
by  the  continuous  vernier  system — magnetic  north 
equals  zero.  The  first  line  of  the  transit  survey  will 
often  be  a  random  back  sight  on  the  beginning  to  avoid 
a  fence  on  the  line.  The  survey  then  proceeds  as  closely 
as  practical  to  the  old  courses  and  land  marks.  The 
legal  location  of  the  land  line  where  these  latter  differ 
is  of  course  a  matter  of  local  law  and  custom;  but  the 
engineer  is  constantly  required  to  keep  in  touch  with 
the  relations  between  his  transit  line,  the  old  com- 
pass courses,  and  the  existing  land  marks.  On  large 
or  important  work  this  is  usually  worked  out  in  the 
office  after  the  survey  is  made,  but  in  the  class  of  work 
referred  to  it  is  often  advisable  that  it  be  done  in  the 
field  wh'le  all  interested  are  present. 

To  pass  a  line  around  a  tree  or  other  obstacle  a 
very  convenient  method  is 
the  use  of  a  very  obtuse 
i.sosceles  triangle.  Thus,  in 
Fig.  1,  to  establish  a  point 
C  on  the  line  XA;  set  B  at 
random,  deflect  left  at  B 
twice  the  right  deflection  at  A,  and  make  EC  equal 
AB.  Or  if  inconvenient  to  make  the  legs  e(iual:  com- 
pute the  offset  hB  or  measure  it  with  a  hand  tape  after 
setting  stake  B  and  before  turning  the  deflection,  set  up 
at  B  and  turn  the  telescope  to  a  line  parallel  to  XA, 
now  with  the  hand  tape  lay  off  the  offset  cC  eciuals 
hB  and  drive  C  at  any  desired  point  on  the  line  XA 
extended.  The  azimuth  of  BC  may  then  be  read  and 
recorded. 

Often,  however,  in  the  woods  obstacles  are  so 
numerous  and  tedious  for  a  small  corps  to  remove  that 
immediate  return  to  the  original  line  is  time  lost.  In 
that  case  the  plus  and  minus  offsets  may  be  carried 
ahead  on  the  notebook  indefinitely  and  a  stake  set  on 
the   original   line   whenever   required.      As   the   angles 


from  the  original  line  are  all  small,  the  plus  to  a  stake 
so  set  or  its  total  distance  from  the  beginning,  may 
be  considered  equal  to  the  sum  of  the  actual  lines  run. 
Thus  the  terminal  stake  of  any  course  and  distance 
may  be  set  at  once.  In  many  other  cases  the  marked 
corner  will  be  found  at  some  point  more  or  less  off  the 
line  originally  assumed  and  a  correction   in  variation 


5.    1.      I.INE    P.VSSED 
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FIG.    2.     FIELD  NOTES   AND  COMPUTATIONS   FOR  OFFSET 
LINE  ENCOUNTERING  R.ANDOM  OB.STACLES 

of  the  compass  made.  The  notes  for  a  survey  of  this 
kind  may  be  kept  as  in  Fig.  2. 

In  Fig.  2,  two  points  forming  the  terminals  of  a 
random  survey  which  closely  approximates  a  straight 
line  must  be  joined  by  an  accurate  line.  The  correction 
to  be  applied  to  the  azimuth  of  the  assumed  line  is 
easily  computed  from  the  final  offset  and  the  total  dis- 
tance. Thus,  in  the  notes,  the  assumed  line  is  332-00; 
the  final  offset,  or  algebraic  sum  of  the  deviations  of 
each  line  of  the  random  survey,  is  3.3  ft.,  dividing  this 
by  the  total  distance,  828  ft.,  to  find  the  sine  or  tangent 
(approximately  equal)  the  correction  is  found  to  be 
14  minutes  to  the  right;  the  required  azimuth  is  there- 
fore 332-14. 

The  offset  of  all  existing  stakes  from  the  new  line 
may  now  be  computed  in  the  same  manner  as  they  were 
from  the  assumed  line.  Otherwise  ihe  surveyor  may 
proceed  as  follows:  By  simple  proportion  on  the  .slide 
rule,  compute  the  distance  between  the  new  and  old 
lines  at  each  plus,  and  correct  the  offsets  formerly 
arrived  at  by  this  amount.  This  method  is  shown  to 
the  right  in  the  notes  given.  The  position  of  the 
true  line  can  now  be  readily  marked. 

It  might  be  well  to  remark  here  that  where  a  ran- 
dom line  of  the  kind  described  consists  of  a  number 
of  equal  courses  the  average  of  the  azimuths  is 
(approximately)  eciual  to  the  azimuth  of  a  line  drawn 
between  the  terminals.  Where  they  are  not  equal  the 
weight  of  each  angle  in  the  average  is  proportional  to 
the  length  of  the  course.     The  first  of  these  conditions 
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rarely  occurs  and  the  second  is  too  tedious  to  be  of 
much  practical  use  if  accurately  carried  out.  The  point 
to  be  noted,  however,  is  that  both  furnish  a  ready 
means  of  determining  an  approximate  azimuth.  Thus 
the  actual  average  from  the  notes  given  is  332-09 — 
an  error  amounting  to  only  1.2  ft.  in  the  whole  length 
of  the  line.  Or  the  process  might  be  made  more 
accurate  by  assuming  100  ft.  as  the  unit  weight  in  the 
rough  average.  This  unit  weight  would  be  given  the 
first,  third  and  sixth  courses;  that  is,  the  azimuths  of 
these  lines  would  appear  but  once  in  the  summation. 
The  azimuth  of  the  ^.scond  course  would  be  multiplied 
by  two,  while  those  of  the  fourth  and  fifth  courses 
multiplied  by,  say,  one  and  one-half.  The  total  sum 
thus  arrived  at  (2,658-04)  is  then  divided  by  the  sum 
of  the  weights  (eight).  The  result  (332-15)  in  this 
case  is  only  one  minute  in  error. 

Method  Saves  Time 

The  above  methods  often  save  much  time  in  the  field 
where  the  closing  line  in  a  circuit  must  be  computed 
by  latitudes  and  departures.  It  frequently  happens 
both  on  the  surface  and  underground,  that  the  circuit 
really  consists  of  a  few  long  courses  although  the 
actual  transit  line  consists  of  many  short  ones  deviat- 
ing only  a  few  degrees  at  most  from  the  main  direc- 
tions. By  consolidating  these  short  courses  in  groups 
the  length  of  the  traverse  table  is  often  very  much 
shortened.  Moreover,  since  the  ratios  of  the  sum  of  the 
random  lines  to  the  true  length  between  terminals  in 
each  of  the  groups  are  about  equal,  the  error  in  assum- 
ing the  length  of  the  line  between  terminals  equal  to 
the  above  sum  has  very  slight  influence  on  the  accu- 
racy of  the  azimuth  of  the  closing  line  determined  on 
that  basis. 

This  method  may  at  first  seem  to  involve  almost 
as  much  w^ork  as  the  full  traverse  but  it  will  be 
observed  that  the  cosine  calculation  on  random  courses 
is  avoided  and  that  slide  rule  work  becomes  more 
convenient  since  small  offsets  are  principally  involved. 
Besides  that  the  computation  is  certainly  less  exact- 
ing on  the  mind  and  less  liable  to  material  error  be- 
cause any  great  error  in  computing  the  major  courses 
is  generally  apparent  on  direct  comparison  with  the 
notes. 


Ship  Concrete  in  Germany 

German  engineers  are  studying  concrete  for  ships 
with  a  view  to  getting  a  light,  strong  and  impermeable 
material.  As  a  result  some  experimenters  are  recom- 
mending adding  to  portland  cement  10  to  25  per  cent 
pulverized  calcined  limestone  and  20  to  35  per  cent 
of  a  pulverized  silicate  of  magnesia,  preferably  white 
talcum,  rich  in  silicates,  and  containing  no  chlorides. 
To  this  carefully  prepared  mixture  some  of  the  well- 
known  porous  ingredients  are  added,  and  then  the 
substance  is  stored  in  a  dry  and  airy  place.  Thereafter 
it  is  used  for  preparing  the  concrete  in  the  same  way 
as  ordinary  cement  would  be  used,  but  in  a  richer  pro- 
portion. The  concrete  obtained  therefrom,  by  casting 
or  ramming,  is  light,  waterproof,  elastic,  acid-proof 
and  tough,  is  reported  to  possess  the  good  qualities  of 
concrete  for  shipbuilding  purposes  in  a  higher  degree 
than  concrete'made  of  pure  portland  cement.  A  great 
deal  of  experimenting  is  going  on  both  in  Germany 
and  Austria  in  concrete  ships  and  barges,  particularly 
the  latter  for  u.se  on  the  inland  waterway  .systems. 


A  Group  of  Articles  for 

Concrete  T-Beam  Diagram  Permits  Direct 
Designing  and  Checking 

By  a.  V.  Karpof  and  V.  T.  Givotovsky 

Reinforced  Concrete  Engineers,  Standard  Arch  Co.,  New  York  City 

MOST   diagrams   for  the   design   of   reinforced-con- 
crete   beams  only  solve   part  of  the  problem  and 
require    considerable    slide-rule    or    other    computation. 
The    writers    have    devised    several    diagrams    which 
permit  direct  designing  and  checking  and  present  here- 
with   one    of    them — a    chart    for    reinforced-concrete 
T-beams.     It  is  worked  out  for  concrete  stress  /c  =  650 
lb.  per  square  inch,  steel  stress,  fs^l6,000  and  accord- 
ing to  the  foi-mulas  of  the  1916  Joint  Committee  report. 
Its  use  may  be  illustrated  by  the  following  examples: 
Example  1 
Given  M  =  300,000  ft.  lb. 
y  =  30,000  lb. 
f  =  6  in. 
6  =  6  ft. 

To  find  effective  depth  "d." — Find  on  the  axis  of  moments 
the  point  corresponding  to  M  =  300,000  ft.  lb.  then  project 
vertically  up  until  the  vertical  intersects  the  ray  b  =  6  ft. 
From  this  point  of  intersection  project  horizontally  to  the 
left  until  the  horizontal  intersects  the  vertical  drawn  from 
the  point  corresponding  to  t  =  6  in.  This  intersection  from 
interpolation  between  curves  of  d  gives  d  =  22.3,  say  22  in. 

To  find  steel  area,  "A/'. — Find  on  the  axis  of  moments 
the  point  corresponding  to  ,1/  =  300,000  ft.  lb.  then  project 
vertically  down  until  the  vertical  intersects  the  ray  d  = 
22  in.  Then  project  horizontally  to  left  and  on  the  axis  of 
steel  area  the  reinforcement  is  found  to  be  Ag  =  11.36  sq.in. 

To  find  ividth  of  stem,  "b"'. — Assume  unit  shear  must  not 
exceed  120  lb.  per  square  inch.  Find  on  the  scale  of  shear- 
ing force  the  point  corresponding  to  V  =  30,000  lb.  then 
project  vertically  until  the  vertical  intersects  the  ray  d  = 
22  in.  From  this  point  of  intersection  project  horizontally 
to  the  left  until  the  horizontal  intersects  the  vertical  drawn 
from  the  corresponding  point  V  =  120.  This  intersection 
from   interpolation  between  rays  of  b'  gives  b'   =    12.5  in. 

To  find  perimeter  of  rods,  "Eu". — Assume  that  rods  are 
to  be  deformed.  Find  on  the  scale  of  shearing  force  the 
point  corresponding  to  V  —  30,000  lb.  Project  vertically 
until  the  vertical  intersects  the  ray  d  =  22  in.  Then  pro- 
ject horizontally  to  the  right  and  the  perimeter  of  rods  is 
found  to  be  Eo  =  14  in.  on  the  deformed  rods  perimeter 
scale.  If  the  rods  would  have!  been  plain  the  perimeter 
required  would  have  been  found  on  the  plain  rods  perimeter 
scale,  and  would  have  been  E,,  =  16.8  in. 

Had  the  d  and  b'  just  found  been  inconvenient  to  use  from 
an  architectural  or  other  standpoint  adjustment  could  be 
easily  made  on  the  diagram  and  new  values  of  d,  b;  A,  and 
Eo  found  by  changing  the  unit  shear  and  the  width  of  flange. 

Example  2 
Given  M  =  200,000  ft.  lb. 

V  =  25,000  lb. 
d  =   30  in. 

t  =  Bin. 

V  =  60  lb.  per  sq.in. 

To  find  width  of  flange  "b." — Find  on  the  axis  of  thickness 
of  slab  the  point  corresponding  to  t  =  5  in.  Project  ver- 
tically up  until  the  vertical  intersects  the  curve  rf  =  30  in. 
Then  project  horizontally  to  the  right  until  the  horizontal 
intersects  the  vertical  drawn  from  the  point  corresponding 
to  M  =  200,000  ft.  lb.  This  intersection  from  interpolation 
between  rays  of  6  gives  6  =  2.83  ft.  The  steel  area,  A„ 
width  of  stem,  6',  and  perimeter  of  rods  Eo  are  found  in  the 
same  way  as  in  example  1  and  equal 

Ag  =  5.6  sq.in. 
6"    =  16.5  in. 
deformed  £^0  =  9  in. 
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Example  3 


lb. 


Given  M  =  80,000  ft. 

V  -  12,000  lb. 

6  =  2  ft. 

d  =  20  in. 

6  =  12  in. 

To  find  "t."  —  Find  on  the  axis 

corresponding  to  M  =  80,000  ft.  lb. 

until  the  verticai  intersects  the  ray  b  =  2.0  ft.  From  this 
point  of  intersection  project  horizontally  to  the  left  until 
the  horizontal  intersects  the  curve  d  =  20  in.  Then  project 
down  vertically  from  the  point  of  intersection  just  found. 


of   moments   the    point 
Project  vertically  up 


hand  corner  of  the  diagram  un,til  it  intersects  the  ray  6' 
=  12  in.  Then  project  vertically  from  the  point  of  inter- 
section just  found.  The  unit  shear  is  found  at  the  point 
of  intersection  of  the  last  drawn  vertical  and  the  scale  of 
unit  shear  to  be  V  =  55.  The  steel  area  and  perimeter  of 
rods  are  found  in  same  way  as  in  example  1,  and  are  equal 
to  As  =  3.35  sq.in.;  deformed  Eo  =  (j.5  in. 

The  dotted  curve  in  the  upper  left  hand  corner  of 
the  diagram  shows  the  transference  of  the  neutral  axis 
from  the  stem  of  T-beam  into  the  flange  when  the  beam 
must  be  designed  as  a  rectangular  beam  and  further 
increase  in  thickness  of  the  slab  will  not  result  in  any 
increase  in  moment.  Therefore,  beginning  at  the  left 
of  the  dotted  line  the  curves  of  effective  depths  of  d 
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The  thickness  of  slab  is  found  on  the  intersection  of  last 
drawn  vertical  and  the  axis  of  slab  thickness  to  be  t  = 
5.3  in. 

To  find  unit  shear,  "V."  —  Find  on  the  scale  of  shearing 
force  V  the  point  corresponding  to  F  =  12,000  lb.  Project 
vertically  until  the  vertical  intersects  the  ray  d  =  20  in. 
From  this  point  of  intersection  project  horizontally  to  left 


transform  themselves  into  straight  horizontal  line.s. 

Note  that  the  scale  of  moments  from  0  to  100,000  ft. 
lb.  is  larger  than  the  scale  of  moments  from  10,000  ft. 
lb.  to  500,000  ft.  lb.  and  that  the  .scale  of  total  shear 
from  0  to  20,000  lb.  is  larger  than  from  20,000  to 
100,000  lb. 
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Detours  Form  Part  of  Service-to- 
Traffic  Policy 

Wayne  County   (Mich.)   Commission  Provides 

Many  Temporary  Routes — Some  at 

River  Crossings 

By  Edward  N.  Hines 

Chairman,   Board   of   County    Road    Commissioners,    WajTie 
County,  Mich. 

THE  P.oard  of  County  Road  Commissioners  of  Wayne 
County,  Mich.,  is  not  merely  building  so  many 
miles  o(  concrete  road  annually,  but  is  building  and 
maintaining  a  transportation  system.  In  order  that  the 
public  may  receive  the  greatest  benefit  from  the  unre- 
stricted use  of  this  system  it  is  desirable  that  good 
detours  be  provided,  particularly  along  main  highways, 
when  a  road  is  being  built  or  is  closed  from  any  cause. 
Providing  detours  around  a  road  is  a  simple  matter 
except  where  there  are  rivers  or  streams  to  cross.  In 
cases  of  the  latter  type  the  commission  has  shown  con- 
siderable initiative  and  ingenuity. 

On  the  Dix  road  crossing  the  River  Rouge  there  was 
built  in  1912  a  Strauss  heel-trunnion  bascule  bridge,  the 
movable  leaf  of  which  is  112  ft.  long,  the  fixed  span  or 
A-frame  30  ft.  long,  and  the  clear  width  of  the  roadway 
18  ft.  The  clear  channel  secured  with  the  bridge  in 
open  position  is  100  ft.  wide. 

The  widening  and  deepening  of  the  channel  by  the 
War  Department  necessitated  the  replacement  of  the 
foundations  under  this  bridge.  During  the  work  of 
reconstruction  traffic  was  maintained  with  only  one 
stoppage  of  about  24  hr.  from  the  beginning  of  the 
work  in  March  until  Sept.  1,  1920.  Traffic  was  again 
stopped  until  Sept.  9  while  sheet-piling  was  being  driven 
under  the  bridge.  On  Sept.  22  the  bridge  was  again 
closed  to  highway  trafliic  and  was  not  permanently  re- 
opened until  Nov.  8. 

Detours  at  Bridges 

On  the  Plymouth-Northville  road  the  commission  be- 
gan construction  of  a  bridge  1  mile  south  of  Northville, 
replacing  an  old  township  truss  bridge  which  had  been 
in  service  3.5  years,  and  was  designed  to  carry  a  6-ton 
moving  load.  The  old  bridge  is  on  a  bad  curve  and 
it  was  necessary  to  build  the  new  bridge  on  a  new 
right-of-way,  straighten  the  road  and  take  care  of 
traffic  during  construction,  as  shown  in  Fig.  1. 

The  new  bridge  is  a  reinforced-concrete,  T-beam  and 
slab  structure  consisting  of  two  spans  each  42  ft.  long 
having  a  clear  roadway  of  24  ft.  in  width  and  designed 
to  carry  a  24-ton  moving  load.  This  bridge  is  now  open 
to  trafllc. 

Another  detour  on  the  Plymouth-Northville  road 
which  is  being  maintained  for  the  convenience  of  trafl[ic 
is  at  the  new  bridge  being  constructed  at  the  Plymouth 
village  limits.  The  existing  steel  bridge  was  skidded 
bodily  to  one  side  onto  temporary  foundations  which 
had  been  previously  constructed  to  receive  it.  A  de- 
tour road  (Fig.  2)  was  built  in  the  meantime  so  that 
the  only  delay  to  highway  traffic  was  of  less  than  an 
hour's  duration  while  the  bridge  was  being  moved. 
With  the  spring  thaw  the  detour  roadway  softened  up 
to  such  an  extent  that  the  heavy  highway  traffic  created 
deep  ruts  and  became  mired  at  times.  The  commission 
provided  a  team  of  horses  to  tow  the  traffic  through 
when  necessary   and   also   filled   the   ruts  with   large 


pebbles,  dragging  the  road  at  convenient  intervals,  so 
that  in  a  short  time  the  detour  was  again  passable. 

On  Gratiot  road  where  the  city  of  Detroit  found  it 
necessai^j'  to  cut  an  open  trench  through  a  concrete  road, 
because  tunneling  was  prevented  by  quicksand,  a  plank 
road  detour  (Fig.  3)  was  constructed  and  maintained 
as  a  convenience  to  traffic. 

On  the  Seven-Mile  road,  east  of  Woodward,  a  mac- 
adam road  (Fig.  4)  was  built  as  a  detour  to  avoid  a  big 
sewer  job  being  constructed  by  the  citj-  of  Detroit, 

Plank  Road  Built 

On  Fort  St.,  where  the  board  is  building  a  large 
bascule  bridge  over  the  River  Rouge  (Fig.  5)  a  con- 
ci-ete  road  was  constructed  as  a  detour  over  private 
property  to  the  drawbridge  owTied  and  operated  by  the 
Detroit  United  Railway.  A  plank  roadway  was  built 
between  the  tracks  and  traffic  carried  through  onto 
Fort  St.  in  the  village  of  Oakwood.  With  the  detour 
constructed  the  old  bridge  on  Fort  St.  could  be  removed 
and  work  started  on  the  new  structure. 

The  board  has  also  provided  a  substantial  detour  on 
Jefferson  Ave.  and  the  River  Rouge,  whei'e  a  large 
bascule  bridge  is  under  construction.  A  location  for  a 
temporary  bridge  was  selected  about  200  ft.  up-stream 
from  the  old  bridge  and  right  of  way  for  a  temporary 
road  to  this  bridge  from  Jefferson  Ave.  was  procured. 

After  a  study  of  the  situation  it  was  decided  to  be 
unsafe  to  attempt  to  move  the  present  bridge  into  this 
new  location  because  of  its  poor  condition  and  inade- 
quate strength  to  carry  present-day  traffic.  Fortunately 
the  Michigan  Central  Railroad,  in  accordance  with  the 
orders  of  the  War  Department  for  improvement  of  the 
River  Rouge,  was  building  a  new  bascule  bridge  J-mile 
upstream  from  the  county's  bridge  site  and  was  willing 
to  sell  its  old  dravvspan. 

According  to  pre-arranged  plans  a  flotilla  of  scows 
was  on  hand  when  the  day  arrived  to  take  over  our 
project.  The  scows  were  pumped  nearly  full  of  water 
and  towed  under  the  bridge  at  the  Michigan  Central 
Railroad  crossing.  By  unwatering  the  scows  the  600,- 
000-lb.  bridge  was  raised  clear  of  its  foundations  and 
towed  downstream  (Fig.  6)  to  its  new  resting  place  as 
a  detour  for  Jefferson  Ave.  traffic.  By  filling  the  scows 
with  water  again  the  bridge  was  successfully  landed  on 
its  new  foundations. 

The  floor  of  the  bridge  was  then  planked,  a  sidewalk 
was  constructed  and  rails  laid  for  the  Detroit  United 
Railway.  The  detour  thus  provided  is  now  serving 
trafl^ic  in  an  effective  manner. 

On  Plymouth  road,  halfway  to  Plymouth  from  Grand 
River,  is  another  ingenious  detour.  The  old  span  was 
a  light  and  narrow,  16-ft.  wide,  clear  through  truss 
span,  100  ft.  long,  supported  on  flim.sy  foundations. 
The  new  span  is  a  heavy  pony  truss  span,  120  ft.  long 
and  having  a  clear  width  of  roadway  of  24  ft  It  is 
supported  on  heavy  and  substantial  concrete  founda- 
tions. The  old  bridge  is  at  one  end  of  a  very  narrow 
roadway  on  a  high  fill  which  will  be  widened  to  give  the 
equivalent  of  a  24-ft.  gravel  road,  thus  eliminating  a 
serious  obstacle  to  traffic. 

The  foundations  for  the  new  bridge  which  were  built 
last  winter  were  constructed  without  interruption  to 
roadway  traffic.  The  excavation  for  the  new  foundation 
was  spanned  by  temporary  bridging.  The  new  steel 
structure  was  erected  with  only  one  or  two  half-hour 
interruptions  to  traffic  and  one  interruption  of  half  a 
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How  Wayne  County  Provides  Detours  for  Vehicular  Traffic 

Fig.  1.  Plymouth-Northville  Roar]  Detour  at  New  Bridge.  Fig.  2.  How  Traffic  Was  Routed  Around  a  Second  Bridge, 
Plymouth-Northville  Road  Fig.  3.  Plank  Road  Detour  at  Gratiot  Road  Where  Sewer  is  Under  Cons'tiuction.  Fig.  4. 
Macadam  Road  Built  to  By-Pass  Vehicles  on  Seven-Mile  Road.  Fig.  5.  Concrete  Road  Detour  at  R.ver  Rouge  Bridge 
Crossing.    Fig.   6.    Floating  Temporary  Detour  Bridge  to  Place  at  Jefferson  Ave. 
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day.  The  latter  was  so  timed  as  to  occur  when  traffic 
was  a  minimum  and  when  dry  weather  had  left  the 
detours  in  good  shape. 

The  new  steel  trusses  were  erected  on  falsework  on 
either  side  of  the  old  bridge.  The  old  bridge  was  then 
jacked  up  about  3  ft.  to  allow  the  floor  of  the  new  bridge 
to  be  built  underneath  the  old  bridge.  It  was  during 
this  jacking  that  the  half  day  tie-up  occurred.  A  plank 
roadway  was  built  on  half  of  the  new  bridge  floor  and 
the  old  bridge  was  then  removed.  Traffic  u.sed  this 
plank  roadway  while  a  concrete  roadway  was  poured  on 
the  other  half  of  the  new  bridge.  After  the  concrete 
had  set  sufficiently  traffic  was  turned  on  to  it  and  the 
plank  roadway  torn  out  to  allow  the  other  half  of  the 
roadway  to  be  concreted. 

These  various  detour  expedients  are  much  appreci- 
ated by  the  travelling  public,  and  are  great  savers  in 
time,  tires,  and  gasoline  consumption.  In  many  in- 
stances traffic  would  be  taken  out  of  its  normal  channels 
from  3  to  5  miles. 


Skid  Brake  for  Gravity  Switching 

A  SLIDING  SHOE  or  skid  to  check  cars  in  gravity 
yards  has  been  introduced  on  the  Northeastern  Ey., 
England,  and  is  shown  in  the  accompanying  drawing. 
Since  an  English  freight  car  has  its  brakes  operated 
by  a  lever  at  the  side,  with  the  operator  standing  on 
the  ground,  it  is  necessary  in  gravity  switching  to  let 
the  car  travel  unchecked  on  the  classification  track  or 
to  have  a  man  run  beside  it  from  the  foot  of  the  hump 
grade.     The   former   practice   results    in    more    or  less 


Sfct;on 
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Plan 
ENGLISH    SKID    TO    STOP   CARS    I.N    Y.^RDS 

damage  to  cars  and  freight,  but  the  latter  is  dangerous 
on  account  of  the  number  of  rails  and  switches  to  be 
crossed.  The  skid  is  a  flat  plate,  held  on  the  rail  by 
flanges  and  having  one  end  beveled  to  receive  the  car 
wheel.  The  other  end  is  bent  up  to  ride  over  switch 
points  and  irregular  rail  joints  and  has  a  stop  riveted 
to  it 

When  the  wheel  engages  the  tongue  of  the  skid  the 
movement  of  the  car  is  checked,  and  when  the  wheel 
strikes  the  stop  the  friction  between  rail  and  skid  soon 
brings  the  car  to  rest,  with  a  slight  recoil  causing  it 
to  back  off  the  inclined  tongue  so  that  the  switchman 
can  remove  the  skid  with  a  hooked  stick.  According 
to  the  Railway  Gazette,  London,  a  car  or  cut  of  cars 
moving  at  15  m.p.h.  can  be  stopped  in  twice  its  length 
by  the  skid.  It  is  stated  that,  since  the  switchman 
remains  at  the  yard  tracks  and  the  car  moves  freely 
until  it  approaches  its  destination,  greater  speed  can 
be  made  in  putting  cars  over  the  hump.  This  skid 
brake  is  the  invention  of  0.  H.  Lindberg,  assistant 
superintendent. 


Eight-Cable  Suspension  Bridge  of 
1803  Ft.  Span  for  Detroit 

Double-Deck  Construction  to  Accommodate 

Railway  and  Highway  TraflBc — 

Four-Cable  Bridge  at  First 

DEVELOPMENT  of  the  plans  for  the  Detroit  River 
bridge  to  connect  Detroit  and  Windsor,  a  project 
that  has  been  under  consideration  during  the  past  two 
years,  has  progressed  far  enough  to  put  into  concrete 
form  some  of  the  outstanding  individual  features  of 
the  proposed  structure.  A  span  of  1,803  ft.  center  to 
center  of  towers  will  be  required,  and  for  this  purpose 


IIG.    1.      HOW  THE  DETROIT    RIVER  CROSSING 
WILL  APPE.\R 

a  suspension  bridge  with  unloaded  backstays,  carrying 
two  decks  for  separate  accommodation  of  railway  and 
highway  traffic,  has  been  designed.  The  plan  has  been 
adapted  to  the  requirement  of  -onstruction  in  two 
stages,  the  highway  deck  to  be  constructed  first  and  the 
railway  deck  to  be  added  later  together  with  the  cables 
and  extra  stiffening-truss  capacity  required  to  take  care 
of  it.  The  unprecedented  span  length  arid  the  high  load 
capacity  necessary  for  the  service  to  be  carried  made 
the  design  a  difficult  problem.  Some  drawings  of  the 
design  prepared  by  Charles  E.  Fowler,  chief  engineer, 
and  D.  B.  Steinman,  assistant  to  the  chief  engineer, 
are  reproduced  herewith. 

During  the  past  few  months  the  interests  back  of  the 
bridge  have  obtained  the  necessary  authority  from  Con- 
gress and  from  the  Dominion  Parliament  through  the 
granting  of  charters  to  an  American  and  a  Canadian 
company  for  the  construction  of  the  bridge.  These 
companies  have  since  been  organized  for  joint  action. 
Arrangements  have  also  been  concluded  with  a  security 
brokerage  house  to  sell  the  bonds  and  stock  of  the 
entei-prise.  In  the  meantime  an  advisoiy  board  of 
engineers  has  been  formed,  comprising  George  H. 
Pegram,  Prof.  William  H.  Burr,  C.  N.  Monsarrat  and 
Prof.  C.  R.  Young. 

The  principal  dimensions  of  the  structure  are  given 
in  Fig.  2  herewith.  The  towers  are  of  steel,  consisting 
each  of  four  posts  in  the  vertical  planes  of  the  four 
pairs  of  cables  (one  pair  to  each  stiffening-truss).  A 
sag  ratio  of  one-tenth  has  been  adopted,  with  stiffening- 
truss  depth  one-fiftieth  of  the  span  length;  a  sag  ratio 
of  one-ninth  and  a  truss  depth  of  one-sixtieth  are 
being  investigated  for  economy,  deflection  and  general 
appearance  of  the  structure.  The  sag  in  question  is  the 
mean  of  that  of  upper  and  lower  cables.  The  two 
decks  are  spaced  the  full  depth  of  the  trusses.  The 
lateral  system  has  a  paneling  of  four  times  the  length 
of  the  stiffening-truss  panel. 

On  account  of  the  hea\'>'  loading,  special  effort  has 
been  made  to  utilize  the  material  to  fullest  efficiency  by 
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careful  adaptation  of  the  unit  stresses  to  the  available 
strength.  For  the  floor,  normal  concentrations  have 
been  taken  into  account,  including  E60  loading  on  the 
railway  deck,  with  impact  50  per  cent  of  that  specified 
by  the  Pencoyd  formula,  for  railway  speed  of  20  m.p.h. ; 
for  the  major  elements  of  the  structure,  a  total  live 
load  of  36,000  lb.  per  lineal  foot  of  bridge  (24,000 
lb.  for  four  railway  tracks,  5,000  lb.  for  two  trolley 
ti-acks,  and  7,000  lb.  roadway  and  sidewalk  load).  This 
is  regarded  as  full  or  "congested"  loading,  a  condition 
that  would  probably  never  be  possible  of  realization  as 
a  test  load,  and  to  which  extreme  unit  stresses  might  be 
applied.  The  normal  live  load,  for  the  application  of 
normal  unit  stresses,  is  made  up  of  three-quarters  of  the 
congested  railway  load  (  four  tracks  at  4,500  lb. ) ,  40  per 
cent  of  the  trolley  load   (two  tracks  at  1,000  lb.),  and 


Eight  cables  proved  necessary  primarily  because  of 
the  long  span  and  great  load.  Cables  of  21  in.  diameter 
were  considered  the  largest  practicable  for  construc- 
tion and  efficiency.  However,  this  arrangement  also 
afforded  a  ready  solution  of  the  problem  of  two-stage 
construction.  Six  of  the  eight  will  be  21  in.  in 
diameter,  containing  7,980  parallel  wires  each,  of 
0.192  in.  diameter,  galvanized.  Two  of  them  will  be 
18  in.,  with  6,700  wires  of  the  same  size.  Wire  of 
215,000  lb.  ultimate  and  70^r  elastic  limit  was  counted 
on,  though  material  of  about  lO'^r  higher  elastic  value 
may  be  obtained.  The  cables  are  to  be  continuous  from 
anchorage  to  anchorage,  and  to  be  wrapped  with  No. 
9  soft  annealed  galvanized  steel  wire;  the  suspenders 
will  be  pairs  of  galvanized-w-ire  ropes  1:;-  and  li-in. 
diameter.  Maximum  cable  stress  amounts  to  19,700,000 
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naif  the  roadway  and  sidewalk  loading  (50  lb.  per 
sq.ft.),  making  a  total  of  23,500  lb.  per  lineal  foot  of 
bridge,  or  65  per  cent  of  the  congested  loading.  Wind 
was  computed  at  30  lb.  per  square  foot  of  exposed  sur- 
face, including  the  projected  surface  of  two  trusses  and 
train  and  traffic  loading,  a  total  of  1,850  lb.  per  lineal 
foot  of  bridge,  considered  as  a  moving  load.  The  railway 
and  highway  floors  will  however  absorb  nearly  half 
the  lateral  force.  A  temperature  variation  of  60  deg. 
F.  above  and  below  mean  was  allowed  for.  The  suspend- 
ed dead  load  for  the  design  as  worked  out  amounts  to 
37,700  lb.  per  lineal  foot,  of  which  the  cables  and 
."■uspenders  make  up  6,700  lb.  and  the  four  trusses 
16..500  lb. 

Unit  stresses  have  been  applied  as  follows,  the  two 
stresses  given  being  in  each  case  extreme  and  working, 
respectively:  Cables,  100,000  and  85,000;  suspenders, 
50,000  and  40,000;  alloy  steel  for  towers  and  trusses, 
45,000-150  l/r  and  30,000-120  l/r;  .structural  steel, 
20,000-80  llr.  The  extreme  stresses  are  to  be  applied 
to  congested  loading  and  temperature,  or  to  normal 
loading  with  temperature  and  wind.  The  working 
stresses  are  to  be  applied  to  normal  load  and  tempera- 
ture, or  to  empty  bridge  with  temperature  and  wind. 


lb.     for     a     21 -in.     cable,     under     normal     load     with 
temperature. 

As  the  development  of  railroad  traffic  arrangements 
and  connections  is  believed  likely  to  delay  the  realiza- 
tion of  the  project  if  construction  to  full  capacity  at 
the  start  is  contemplated,  the  present  intention  is  to 
build  a  highway  bridge  first,  under  such  method  of 
construction  that  only  so  much  is  built  as  is  necessary 
to  support  the  highway  deck,  while  at  the  same  time 
the  additional  supporting  and  carr>'ing  structure  for  the 
railway  deck  can  be  provided  by  direct  attachment  to 
the  original  bridge.  Accordingly  the  design  is  such 
that  the  four  lower  cables  (inner  21  in.,  outer  18  in.), 
the  four  stiffening-trusses,  and  the  entire  upper  deck 
structure  could  be  built  first,  but  with  the  omission  of 
one  (of  two  separate)  web  systems  and  of  reinforcing 
plates  of  the  chord*  of  the  stiff'ening-trusses.  The  sec- 
ond or  upper  set  of  cables  would  he  reeved  and  assem- 
bled only  when  the  railway  or  lower  deck  is  required. 
These  cables,  separated  near  midspan  from  the  lower 
ones  by  a  height  of  some  20  ft.,  are  to  pass  over  saddles 
directly  above  the  saddles  of  the  lower  cables  and  then 
run  closely  parallel  to  them  along  the  backstay  length 
to  separate  anchor   chains.      Anchorages,   tower   piers 
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and  towers  are  to  be  built  of  full  capacity  in  the 
beginning,  on  account  of  the  difficulty  or  impracticability 
of  two-stage  construction. 

Two  special  elements  of  the  structure  are  .sketched 
in  Fig.  3,  showing  one  of  the  towers  and  one  of  the 
anchorages.  The  four  posts  of  each  tower  are  portal- 
braced  instead  of  being  connected  by  full  diagonal  brac- 
ing. Below  roadway  level  they  are  braced  by  transverse 
diaphragms.  While  these  towers  are  to  be  built  of  alloy 
steel,  the  working  stresses  in  compression  will  not 
exceed  35,000-140  I'r  even  under  congested  loading. 
The  maximum  compression  in  an  inner  tower  post  is 
30,500,000   lb.,   for  working   live-load   conditions,   with 


Progress  in  City  Planning  in  the 
United  States 


By  Jacob  L.  Crane,  Jr. 

Cambridge,  Mass. 


Articulated    Anchorage 


rORTAL-BRACED  TOWER  AND  STRUT-AND-TIK  .VNCHORAGE. 
DETROIT  BRIDGE 


extreme  temperature  and  wind  action.  The  towers  are 
hinged  at  the  base  to  allow  for  movement  of  the  saddles 
due  to  temperature  change  of  the  cables.  Their  weight 
is  about  20,000,000  lb.,  while  towers  fixed  at  the  base 
would  be  more  than  twice  as  heavy. 

The  stiffening  trusses  were  designed  two-hinged  for 
reduction  of  deflections  and  to  avoid  high  suspender 
loads  near  midspan  such  as  may  occur  with  a  center 
hinge;  the  weights  of  two-hinged  and  three-hinged 
truss  were  found  to  be  about  equal  for  the  conditions 
of  the  Detroit  bridge. 

Unloaded  backstays  were  used  primarily  on  account 
of  a  curve  in  the  railway  approach,  but  the  avoidance 
of  large  deflections  in  the  side  spans  and  decrease  of 
main-span  deflection  were  considered  weighty  additional 
reasons  for  this  type  as  against  loaded  backstays,  al- 
though there  was  little  difference  in  economy  between 
the  two  arrangements. 

For  the  anchorages  the  novel  construction  sketched 
has  been  devised  to  provide  for  direct  transfer  of  the 
cable  pull  to  the  underlying  rock  with  a  concrete  anchor- 
age block  only  heavy  enough  for  the  desired  solidity  of 
construction  and  for  the  purposes  of  bracing  the  four 
.strut  frames.  This  is  attained  by  providing  an  inclined 
strut  from  rock  up  to  the  anchorage  .saddle,  from  which 
saddle  (taking  the  pull  of  one  upper  and  one  lower 
cable)  two  eyebar  chains  pass  backward  and  downward 
into  a  pit  in  the  rock  containing  anchorage  girders. 
Both  strut  and  anchor  chains  are  incased  in  shafts  of 
concrete  as  protection  from  corrosion  and  indirectly 
a  reinforcement  of  the  anchorage. 


IS  THIS  significant  new  movement,  the  re-planning  of 
our  towns  and  cities,  really  taking  hold  in  America? 
Then  where,  when,  and  by  whom  has  it  been  seriously 
undei-taken?  To  answer  these  questions  by  a  summary 
of  the  data  now  available,  the  writer  has  used  principally 
a  recent  bulletin,  "Municipal  Accomplishment  in  City 
Planning,"  edited  by  Miss  Theodora  Kimball,  Librarian 
of  the  Harvard  School  of 
Landscape  Architecture. 
The  study  has  been  confined 
to  the  replanning  of  existing 
cities  and  their  environs, 
and  does  not  include  the  lay- 
ing out  of  new  villages. 
Only  those  cities  have  been 
included  where  comprehen- 
sive replanning  has  been 
done  for  the  entire  com- 
munity. Full  data  are  not 
yet  available  from  several 
cities  where  re-planning  has 
been  done,  but  on  each  ques- 
tion proposed  sufficient  in- 
formation was  tabulated  to 
indicate  the  trend  in  the 
movement. 

The  work  undertaken  so 
far  has  been  confined  mostly 
to  the  larger  towns.  All  of 
the  first  sixteen  cities  in  the 
United  States  are  in  this  list;  and  57  of  the  first 
100  are  here.  There  are  at  least  1,700  towns  of  over 
5,000  population  and  virtually  all  of  the  villages  and 
rural  communities  where  this  fundamental  civic  enter- 
prise has  still  to  be  taken  up. 

Who  Started  City  Planning  Projects? 

The  city  planning  work  in  these  communities  was 
initiated  directly  by  and  the  work  done  for  the  municipal 
governments,  one  department  or  another,  in  65  cases; 
by  citizens'  committees,  women's  clubs,  and  special  civic 
organizations  in  25  cities ;  by  chambers  "of  commerce, 
boards  of  trade,  and  similar  organizations  in  8  cases; 
by  city  and  chamber  of  commerce  combined  in  4  cities; 
by  an  organization  outside  the  city  altogether  in  2 
cases;  by  municipal  art  commissions  in  2  cases;  and 
by  the  federal  government  in  2  cases.  Features  of  these 
data  are  the  large  proportion  of  work  started  by  the 
tnuiiicii)alities  and  that  started  by  citizens'  committees. 

City  planning,  arising  as  a  new  profession,  "has  drawn 
men  from  various  older  professions.  Table  II  shows 
the  number  of  cities  which  employed  experts  from  the 
several  professions  indicated.  While  many  of  the  ex- 
perts are  now  classed  as  City  Planners,  they  are  here 
included  in  the  group  of  the  older  profession  to  which 
they  also  belong.  In  some  cases,  where  several  men 
were  engaged,  it  has  been  necessary  to  class  a  city  in 
the  group  of  the  expert  who  headed  or  directed  the 
work.  The  technical  work  done  by  city  forces  is  usually 
directed  by  the  city  engineer,  often  with  the  co-operation 
of  the  park  board  and  the  other  departments. 
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TABLE  I.     GEOGRAPHICAL  DISTRIBUTION  OF  CITY  PIANNING 


Citv 

Planning 

Coins. t 


Massacha^ptts 
Pennsylvania . 

California 

Onio   

New  York 

Michigan 

Connecticut. . 

Indiana   

New  Jersey      . , 
Washington . 

Wisconsin 

Illinoif 


Maine 

Maryland   . . 
New  Mexico,    . 
North  Carolina 

Oklahoma 

Oregon 

Rhode  Island ,  . 
Te 


Under-  Citv 

taken         Planning 
Planning*       Comst 


lo 

Kansas 

Minnesota 

Missouri 

Nebraska 

Soutn  Carolina.. 

Alabama 

AriKona   

Colorado 

Georgia 


Texas . 

I'tah 

Virginia 

West  Virginia 
Dist.  of  Colur 


Total 


120 


npreht 


148 


■ity  planning  done 
with    or    without 


0 


i-ailable 
commissions. 

t  As  of  Nov.  1.  1920.    Someh 

.^■et  produced  e\-idence  that  work  ha: 
been  .started. 


not 


PER  CENT  DISTRIBUTION 

New  England 

Total  East  of  Mississippi 

Total  in  Northern  States 


Group 
Pre\-ious  to  1900. 

1900-1905 

1905-1910      

1910-1915 

1915-1920 


Number  of  Citie.- 


CLASSIFICATION     BY     SIZE     OF    CITIES.    I "20  CENSUS 


Population  Group 

Less  than  5.000 

5.000-10.000 

10.000-25.000 
Total  up  to  25,000  ... 
25,000-50.000 
50,000-100,000 


Population  Oroup 
Total  25.000-100.000 
100.000-250.000 

250. 000-500. ono 

500,000-1,000,000 
Over  1,000,000 
Total  over  100,000 


Most  of  the  work  grouped  under  civic  expert  was 
done  by  the  late  Charles  Mulford  Robinson.  The  land- 
scape architect  has  directed  more  work  than  have  mem- 
bers of  any  othep  profession.  He  has  been  the  moving 
spirit  behind  the  idea  and  the  project  in  many  cities. 
The  engineer  however  has  done  more  comprehensive 
city  planning  than  may  be  commonly  supposed,  most  of 
his  work  being  as  a  member  of  the  permanent  city 
force." 


T.U3LE  II.    KIND  OF  PROFESSIONAL  SERVICE  EMPLO\'ED 

Number  of 

Pro/e.s.sion  of  Expert  Cities 

I  ( ndscape  architect 36 

'  it\  forcei,  (engineering  and  other  departments^ 20 

Civic  expert 18 

Architect U 

Engineer  Coutside  of  city  forces) 4 

Architect  and  landscape  architect ? 

I .'iciii*-(T  and  landscape  architect 5 

'        :      !    .i„l  .  ;    M   ,. Xpert 5 

'            I  and  civic  expert I 

i  '              I"'  architect,  engineer,  and  architect 2 

I  III      111'  i.  1   ■   l-cape  architect  appears 45 

1 1  in  wliirh  fiigineer  appears  (including  city  forces) 32 

.  1  in  which  civic  expert  appears 22 

1 1  in  which  architect  appears 18 


It  may  well  be  considered  that  the  soundest  method 
of  undertaking  city  planning  work  is  by  the  forces  of 
the  city  departments  (preferably  under  a  separate  com- 
mission or  board  with  a  technical  staff),  since  they  are 
most  re.sponsive  to  the  traditions  and  needs  of  the  com- 
munity. Outside  consultant  engineers,  architects,  land- 
scape architects,  and  sociologists  may  be  called  in  for 
advice  on  particular  phases  of  the  work.  The  tri-partite 
board — land.scape  architect,  architect,  and  engineer — 
has  proved  most  effective  in  certain  instances,  notably 
in  the  work  of  the  U.  S.  Housing  Corporation,  which, 
however,  has  not  been  included  in  this  study  for  obvious 
reasons.  The  individual  who  may  combine  the  qualifica- 
tions of  these  three  in  his  ovra  training,  and  add  to 


them  the  insight  of  the  sociologist,  is  perhaps  best 
qualified  to  direct  work  as  an  individual.  Always,  how- 
ever, numerous  sources  of  local  advice  must  be  consulted, 
since  city  planning  purposes  to  be  the  art  of  interpret- 
ing, formulating  and  making  effective  the  best  traditions 
and  aspirations  of  the  community,  not  of  the  expert. 

Comprehensiveness  of  Planning  Projects 

It  was  possible  to  get  only  a  most  general  idea  of 
how  detailed  the  planning  work  has  been.  Only  20  cities 
were  found  where  the  planning  could  be  called  "com- 
plete," while  in  80  cities  it  could  be  termed  "general," 
although  not  complete.  While  planning  cannot  be  most 
effective  unless  it  is  complete  in  all  details,  the  "gen- 
eral" planning  on  a  comprehensive  .scale  is  invaluable 
because  it  forms  the  framework  within  which  the  com- 
plete details  can  be  developed. 

Out  of  113  cities  there  were  62  with  a  plan  commis- 
sion or  some  comparable  body,  with  the  function  of 
carrying  on  the  planning  as  a  separate  municipal  enter- 
prise, and  of  recommending  (or,  in  one  case,  ordering) 
the  work  to  be  done  by  the  other  departments.  Some- 
what less  than  half,  51,  still  operate  through  the  exist- 
ing city  departments.  Genuine  progress  has  averaged 
much  greater  in  the  cities  with  planning  commissions. 

In  at  least  31  cities,  out  of  probably  50  where  some 
time  has  elapsed  since  the  planning  was  done,  many 
of  the  improvements  recommended  in  the  planning 
reports  have  been  carried  out,  and  in  38  cities  at  least 
some  improvements  which  would  probably  not  have  been 
undertaken  if  it  were  not  for  the  re-planning,  have  been 
put  under  construction.  No  city  has  started  execution 
of  all  the  proposals  of  a  complete  plan.  Many,  however, 
have  definite  programs  for  carrying  out  the  projects 
through  a  period  of  years.  This  seems  to  be  a  sensible 
scheme  of  procedure.  Only  three  cities  state  that  the 
proposals  of  the  plan  have  been  ignored  in  the  sub- 
sequent improvements,  but  there  are  about  a  dozen  other 
cities  where  the  present  officials  seem  to  be  ignorant  of 
the  planning  that  has  been  done  in  their  cities.  An 
important  element  of  putting  the  city  plans  into  effect, 
namely  the  control  of  platting  of  annexed  lands  to 
accord  with  the  plan,  has  been  definitely  adopted  by  at 
least  four  cities  and  in  greater  or  less  degree  by  many 
more. 

Chicago  leads  in  the  execution  of  projects  of  fun- 
damental importance  to  the  development  of  the  city. 
Philadelphia  has  started  work  on  several  huge  projects. 
The  execution  of  work  according  to  city  plans  is  defin- 
itely under  way  in :  Akron,  Albany,  Baltimore,  Boston, 
Cleveland,  Dallas,  Detroit,  Flint,  Milwaukee,  Minneapo- 
lis, Pittsburgh,  Rochester,  St.  Louis,  San  I<"ranci.sco, 
Springfield,  Mass.,  and  Syracuse. 

The  commonest  causes  for  delay  in  converting  plans 
into  construction  projects  are  the  obvious  ones  of  lack 
of  public  support  and  particularly  lack  of  financial  sup- 
port. The  latter  has  lieen  an  unusually  severe  draw- 
back during  the  period  of  war  activity  and  war  prices. 

Most  popular  interest  is  liable  to  center  in  individual 
projects,  one  or  two  at  a  time,  and  so  long  as  these 
projects  are  a  part  of  the  plan,  it  is  practical  to  carry 
out  work  in  this  wa.v.  Much  recent  interest  has  been 
in  the  housing  deficiency  and  many  planning  reports 
include,  as  they  properly  should,  .sections  on  housing 
facilities. 

At  the  present  moment  zoning  is  by  all  odds  the  most 
active  phase  of  city  planning  work.    Its  popularity  may 
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be  attributed  to  the  facts  that  its  benefits  are  easily 
understood,  immediately  available,  and  easily  and 
cheaply  secured.  The  zoning  work  will  be  valuable,  but 
its  full  effectiveness  cannot  of  course  be  secured  unless 
it  goes  hand  in  hand  with  comprehensive  planning,  in 
fact  it  has  been  shown  that  zoning  without  planning 
may  be  a  dangerous  expedient. 

State  Interest  in  City  Planning 

State  interest  in  city  planning  projects  has  showni  at 
least  two  important  recent  developments.  In  Massa- 
chusetts, following  the  compulsory  Town  Planning  Com- 
mission law  of  1913  and  the  enabling  Survey  act  of 
1916,  the  old  Homestead  Commission  has  lately  been 
superseded  by  a  Division  of  Housing  and  Town  Planning 
in  the  State  Department  of  Public  Welfare.  It  is  ex- 
pected that  thi.s  bureau  will  serve  to  stimulate  the  execu- 
tion of  plans  in  Massachusetts.  In  Pennsylvania  the 
recently  established  Division  of  City  Planning  of  the 
State  Bureau  of  Municipalities  has  been  cai-rying  out 
a  regional  survey  in  the  Wilkes-Barre  region. 

The  data  here  submitted  showing  the  progress  and 
the  tendencies  in  the  art  of  city  planning  seem  note- 
worthy and  prophetic.  The  movement  promises  a  com- 
plete rehabilitation  of  urban  environment  in  the  United 
States.  The  engineer's  part  in  the  work  will  become 
increasingly  important  as  he  interests  himself  in  the 
broader  functional  planning  of  towms  and  cities. 


20-In.  Suction  Dredge  Operated  Entirely 
by  Electricity 

THE  20-in.  suction  dredge,  "Tacoma,"  which  is  op- 
erated by  the  Marsh  Construction  Co.  on  the  Sumas 
River  in  Washington,  was  recently  converted  from 
steam  to  electric  operation.  As  now  arranged,  it  has  a 
total  connected  load  of  1,322.5  hp.  and  uses  motors  rang- 
ing in  capacity  up  to  1,000  hp.  Both  2,300-  and  440-volt 
current  is  used,  a  cable  and  reel  maintaining  connection 
with  the  shore  as  the  dredge  moves  forward  in  its 
work. 

The  source  of  the  energy  is  a  34,000-volt  transmission 
line  which  parallels  the  line  of  operation  of  the  dredge. 
Leads  tapped  onto  this  high  tension  line  run  to  a  bank 
of  three  500-kva.  transformers  mounted  on  a  scow  which 
is  moored  to  the  bank  of  the  river.  Scow  and  dredge 
are  connected  by  a  1,000-ft.  length  of  submarine  cable 
carried  by  a  reel  mounted  on  a  .small  scow  lashed  to  the 
dredge;  the  cable  being  automatically  paid  out  as  the 
dredge  moves  ahead.  When  the  cable  is  all  reeled  out, 
the  transformer  scow  is  cast  adrift  and  moved  ahead, 
the  slack  in  the  submarine  cable  is  coiled  up  on  the  reel, 
and  new  connections  with  the  transmission  line  are 
served  to  the  transformer  bank  in  its  new  location. 

The  two  largest  power  units  on  the  dredge  are  the 
1,000-hp.  motor  which  drives  the  main  pump  at  the  rate 
of  300  r.p.m  and  the  150-hp.  motor  which  operates  the 
cutter  by  means  of  reduction  gears.  Early  in  Septem- 
ber, after  a  few  weeks  of  operation,  the  dredge  was  re- 
ported to  be  moving  material  at  the  rate  of  about  600 
cu.yd.  per  hour  at  a  power  cost  of  1  to  1  i  cents  per  cubic 
yard.  Under  normal  operation  the  dredge  requires 
from  900  kw.  to  1,000  kw.  and  has  a  power  factor  of 
about  85  per  cent. 

The  electrical  features  of  the  dredge  were  designed 
and  installed  by  Thompson  &  Castletcm,  Inc.,  of  Seattle. 


Pronounced  Reinforcement  Corrosion 
Due  to  Sea  Water  or  Electrolysis 

By  Welton  a.  Snow 

Sandquist  &  Snow,  Engineers  and  Contractors,  Miami,  Fla. 

ON  JULY  18,  1921,  we  were  called  to  investigate  the 
deterioration  of  reinforced-concrete  floorbeams  in 
the  first  floor  of  a  residence  located  on  one  of  the  many 
island  keys  along  the  east  coast  of  Florida.  The  build- 
ing is  located  on  a  fill  at  the  water's  edge,  with  the 
foundation  walls  resting  on  piling,  the  first  floor  about 
7  ft.  above  mean  low  water.  The  floor  construction  is 
hollow  tile  combined  with  reinforced-concrete  joist  with 
4  in.  concrete  top  finish.  The  tile  are  8  x  12  in.  with  4 
in.  concrete  joist  16  in.  c.  to  c,  the  bottom  of  concrete 
joist  and  hollow  tile  being  flush.  The  joist  contains  two 
i-in.  reinforcing  bars  in  long  spans,  and  one  i-in.  rein- 
forcing bar  in  the  short  spans. 

We  found  upon  going  into  the  basement,  that  a  sec- 
tion of  the  underside  of  the  first  floor  had  been  frac- 
tured as  shown  in  the  view.  The  reinforcing  steel  in 
the  beams  was  exposed  as  shown  and  fragments  of  con- 
crete and  tile  were  lying  on  the  basement  floor.  The 
reinforcing  steel  so  exposed  was  severely  corroded,  large 
flakes  of  rust  being  attached  to  the  fragments  of  con- 
crete found  on  the  floor.  The  steel  bars  were  materially 
decreased  in  area  in  many  places  and  upon  further 
examination  of  the  rest  of  the  floor  we  found  that 
similar  conditions  existed,  although  concrete  and  tile 
had  not  been  displaced.  Existing  cracks  and  hollow 
sounds  noted  when  tapping  the  beams  indicated  severe 
corrosion. 

On  checking  back  over  the  history  of  the  house  we 
found  that  sea  water  had  been  used  in  the  original 
concrete  mix.  We  also  found  that  direct  current  is  used 
in  the  building  and  that  the  lighting  system  had  been 
continually  giving  trouble.  After  carefully  studying 
these  conditions  and  consulting  all  available  literature 
at  hand  relative  to  the  corrosion  of  reinforcing  steel  in 
concrete  we  arrived  at  the  following  conclusions. 
'  (1)  Undoubtedly  the  fact  that  salt  water  had  been 
used  in  the  concrete  mix  accounts  for  rusting  of  the 
steel  to  a  certain  extent. 

(2)  The  fact  that  the  basement  ceiling  and  walls  had 
been  constantly  exposed  to  warm  salt  water  vapor  and 
had  not  been  damp-proof  tended  to  increase  the  rate  of 
corrosion. 

f3)  All  indications  seem  to  point  to  severe  ground 
electrical  currents  in  the  building,  such  currents  very 
likely  passing  through  the  reinforcing  steel  in  various 
.sections. 

Conclusion  No.  3  we  believed  to  be  the  most  serious 
condition  and  consequently  our  first  step  was  to  take 
a  thorough  examination  and  test  of  the  electrical  sys- 
tem for  ground  circuits.  As  a  result  of  this,  w^e  found 
two  especially  severe  grounds  in  the  lighting  circuits. 
The  worst  one  of  the  two  circuits  passed  through  the 
general  area  in  the  basement  where  the  most  serious 
corrosion  of  steel  was  taking  place.  At  three  points  in 
Ihis  circuit  the  insulation  had  been  penetrated  and  the 
copper  was  in  touch  with  the  conduit,  which  in  turn  was 
in  direct  contact  with  the  concrete  beams. 

As  a  result  of  our  findings  we  believe  that  the  severe 
cori-osion  of  the  reinforcing  steel  in  this  instance  was 
primarily  caused  by  the  constant  exposure  of  the 
unprotected  beams  to  warm  salt  water  vapor  which 
penetrated  through  the  rather  coarse  concrete  to  the 
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steel;  that  the  ground  circuits  in  the  building  mate- 
rially increased  this  corrosion  causing  excessive  action 
and  the  concrete  and  tile  to  fracture;  that  the  salt 
water  used  in  the  original  mix  tended  also  to  help  the 
corrosive  action  to  a  great  extent. 

The  concrete  is  of  average  quality  for  this  section  of 
the  country.  The  rock  used  almost  entirely  in  the  south- 
ern part  of  Florida  is  a  rather  soft  rock,  an  oolitic 
limestone  formation,  in  many  instances  of  a  coral  forma- 
tion. The  sand  used  is  for  the  most  part  that  known 
as  beach  sand,  containing  a  gi'eat  many  small  particles 
of  broken  shells.  With  these  aggregates,  the  resulting 
concrete  is  not  as  hard  or  as  dense  as  the  concrete 
obtained  in  the  north  where  a  harder  rock  is  used  and 
a  much  sharper  sand.  Therefore  the  concrete  of  aver- 
age quality  used  in  this  section  of  the  country  with  no 
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waterproof  coating  is  more  easily  penetrated  by  mois- 
ture than  concrete  in  the  north.  It  may  be  that  a 
chemical  reaction  within  the  concrete  itself  has  caused 
it  to  become  porous  and  more  easily  penetrated  by 
water  vapor. 


Rainstorm  Totals  at  Providence,  R.  I. 

The  total  precipitation  for  each  period  of  rainfall  at 
Providence,  R.  I.,  in  the  43  years  from  1877  to  1920  was 
8,  7  and  6  in.  once  each;  5  and  4^  in.  three  times  each; 
4i  in.  once;  4  in.  twice;  3i  in.  six  times;  3i  and  31  in. 
12  times  each;  3  in.  15  times;  and  so  on  in  increasing 
numbers  of  times  until  174  storms  each  of  1}  and  1  in. 
respectively  are  reached,  according  to  the  1920  report 
of  M.  H.  Brondson,  city  engineer  of  Providence.  From 
that  point  on  the  figures  are  given  for  each  tenth  of  an 
inch,  reaching  630  rainfalls  of  0.1  for  the  43  years  or 
an  average  of  14.3  such  rainfalls  per  year.  For  the 
same  period  there  were  306  rainfalls  of  0.01,  or  an 
average  of  7  such  a  year.  Rainfalls  between  the  depths 
reported  are  credited  to  whichever  depth  they  are  near- 
est. The  8  in.  rainstorm  was  in  1886,  the  7-in.  in  1899 
and  the  6-in.  in  1904. 


Practical  Economics  of  Dredge 
Pump  Design 

Smooth  Flow  Lines  Require  Less  Power — Wear 

Reduced  and  Output  Increased — Two 

Designs  Compared  on  Actual  Work 

By  E.  J.  Dent 

l.i.'Ut. -<"<)!.    Corps    iif   7-;;nsineers,    U.    S.    A.,    V.    S.    Engineer   Office, 
New   Orle-ans.    Ua. 

DREDGING  superintendents  cannot  be  expected  to 
qualify  as  expert  designers  of  centrifugal  pumps. 
There  is,  however,  one  item  in  the  design  of  dredge 
pumps  which  the  outdoor  superintendent  can  I'eadily 
appreciate  and  which  he  should  insist  upon  having  in- 
corporated. This  item  is  smooth  flow  lines.  Without 
smooth  flow  lines,  a  dredge  pump  becomes  a  serious 
waster  of  power,  a  machine 
for  churning  water  as  well 
as  for  pumping  it,  and  a  ma- 
chine for  using  the  sand 
and  gravel  pumped  as  a  sand 
blast  for  wearing  out  the 
machine  itself. 

Wear  and  tear  on  dredge 
pumps  varies  greatly  with  the 
material  handled  and  the  lift 
against  which  it  is  being 
pumped.  The  wear  is  al- 
ways so  great  that  the  men 
in  charge  of  dredging  oper- 
ations are  quickly  impressed 
with  the  cost  of  buying 
spare  parts  and  with  the  cost 
of  delays  incident  to  the 
installation  of  these  spare 
parts.  With  these  expenses 
before  them,  they  have 
insisted  upon  designs  in 
which  the  spare  parts  cost  a 
minimum  for  manufacture 
and  upon  an  assembly  which 
permits  the  installation  of 
the  new  parts  with  a  mini- 
mum loss  of  time.  Generally  the  power  consumed  re- 
ceives little  attention  for  the  reason  that  it  cannot  be 
readily  measured.  The  cost  of  wasted  power  is,  how- 
ever, in  many  cases  far  greater  than  the  cost  of  repairs. 
Moreover,  a  design  calculated  to  economize  in  the  ex- 
penditure of  power  may  often  show  an  economy  in 
replacement  expenses. 

Two  Designs  Tested 

These  general  statements  are  well  illustrated  by  the 
installation  made  at  the  writer's  suggestion,  of  an  im- 
proved design  of  pump.  Fig.  2,  on  the  dredge  "Raritan." 
This  dredge  is  of  the  seagoing  hopper  tyi)e  and  is 
equipped  identically  except  that  one  pump  is  a  right  and 
one  a  left.  The  pumps  discharge  into  two  bins,  one  lo- 
cated in  the  forward  end  and  one  in  the  after  end  of  the 
vessel.  The  yardage  excavated  is  measured  accurately 
by  the  bins. 

After  the  new  pump  had  been  installed,  comparative 
tests  were  made.  A  number  of  loads  were  dredged, 
using  one  pump  at  a  time.  After  a  load  had  been  ob- 
tained with  one  pump,  a  second  load  was  dredged  with 
the  other  pump  under  as  nearly  identical  conditions  as 
possible.     Later  the  pumps  were  so  connected  up  thai 
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they  could  he  operated  simultaneously,  one  pump  dis- 
charging into  the  forward  bin  and  one  pump  into  the 
after  bin. 

In  the  case  of  the  "Raritan"  the  increased  efficiency 
of  the  new  pump  was  utilized  to  increase  the  output  of 
the  dredge  without  changing  the  expenditure  of  power. 
The  installation  of  a  more  efficient  unit  had  precisely 
the  same  effect  upon  the  capacity  as  would  have  been 
obtained  by  the  installation  of  a  more  powerful  unit 
having  the  same  eflSciency  as  the  one  replaced.  The 
results  of  actual  dredging  tests  are  summarized  below 
and  are  expressed  in  terms  of  percentages,  the  output 
of  the  old  pump  being  called  100  per  cent: 


Old  Pump 
Six  load -,  3  clawes  of  mnterial I  CO 


Xew  Pump 


ture  found  in  high  efficiency  waterworks  pumps,  so  long 
as  those  features  were  not  incompatible  with  dredging 
operations.  The  most  important  changes  were  the 
elimination  of  the  angular  form  of  hub  shown  in  the 
old  pump,  the  conversion  of  the  ininner  into  what  may 
be  called  a  long  sweep  elbow,  the  extension  of  the  inner 
tips  of  the  vanes  to  a  point  as  near  the  axis  as  possible, 
the  elimination  of  an  excessive  width  of  vane  at  the 
outer  periphery,  the  elimination  of  the  sudden  enlarge- 
ment of  the  water  passages  at  the  outer  periphery  of 
the  old  impeller,  and  the  incorporation  of  small  vanes 
on  the  outside  of  the  impeller  on  the  suction  side  with 
a  view  to  the  I'eduction  of  circulation  losses.  The  new 
pump  has  openings  that  will  pass  solids  slightly  larger 
than  solids  that  can  pass  the  old  pump.  The  new  pump 
has  worn  better  than  the  old  pump.     If  conditions  re- 


PIG.    1.      ORIGINAL    PUMP    FOR   1'.    S.    DREDGK    "RARITAN" 

The  moral  of  the  above  figures  is  obvious.  The  in- 
creased output  of  the  plant  was  obtained  without  any 
additional  expenditure  for  power.  Operations  since  the 
new  pump  was  installed  have  shown  that  the  wear  and 
tear  on  the  new  pump  is  less  than  on  the  old  pump  and 
that  the  cost  of  new  parts,  including  their  installation, 
has  been  reduced. 

The  acceptance  trial  of  the  new  pump  was  made  while 
pumping  water  only,  under  conditions  as  nearly  iden- 
tical with  actual  dredging  conditions  as  could  be  ob- 
tained. If  the  old  and  new  pumps  had  been  operated 
by  electric  motors,  with  watt-meters  attached  for  re- 
cording the  power  consumed,  and  if  the  two  pumps  had 
been  adjusted  to  deliver  identical  quantities  of  water 
against  identical  heads,  the  results  would  have  been 
about  as  follows: 

Kilowatts  need  by  the  old  pump 335 

Kilowattt  used  by  the  new  pump   260 

Kilowatts  saved 75 

That  in  ordinary  dredging  operations  the  power  con- 
sumed by  the  pump  is  not  recorded  does  not  alter  the 
fact  that  with  a  pump  of  poor  design  a  very  expensive 
waste  of  power,  such  as  shown  above,  is  actually  taking 
place.  The  pumps  on  the  "Raritan"  are  operated  over 
3,000  hours  each  year.  An  annual  wastage  of  225,000 
kw.-hr.  is  not  to  be  despised.' 

The  accompanying  figures  show  the  new  pump  for 
the  dredge  "Raritan"  and  the  pump  which  it  replaced. 
The  new  pump  was  designed  by  Henry  R.  Worthington 
in  accordance  with  specifications  prepared  by  the  writer. 
In  i)reparing  the  specifications,  every  effort  was  made  to 
obtain  a  pump  suited  for  dredging  conditions  and  at 
the  same  time  to  incorporate  in  that  pump  every  fea- 


FIG.    2,      XEW   PUMP   FOR  IT.   S.    DREH)GE   'RARIT.^K" 

quire  a  thicker  volute,  it  can  readily  be  provided  with- 
out altering  the  essentials  of  the  design. 

Certain  features  of  a  dredge  pump  are  so  different 
from  the  corresponding  features  of  a  high  efficiency 
waterworks  pump  that  many  designers  assume  from 
the  beginning  that  high  efficiency  is  unattainable.  The 
following  figures,  giving  the  actual  results  obtained 
with  the  new  pump  on  the  dredge  "Raritan"  show  that 
in  this  instance  suitability  for  dredging  operations  was 
not  incompatible  with  high  economy: 

Uevolution-J  per  minute 150 

Output,  cubic  feet  per  second 517 

Total  dynamic  head _ 50  8 

Combined  efficiency  of  pump  and  engine 724 

The  writer  believes  that  the  results  on  the  dredge 
"Raritan"  should  receive  consideration  by  both  dredge 
operators  and  pump  manufacturers.  It  rarely  happens 
that  a  dredge  pump  is  found  in  which  some  fundamen- 
tal error  in  hydraulic  design  has  not  been  incorporated 


Redwood  Survey  Stakes  Stand  47  Years 

Redwood  stakes  driven  into  the  ground  along  the 
California  coast  by  the  United  States  Coast  and  Geo- 
detic Survey  in  1874  are  reported  to  be  still  in  a  fair 
state  of  preservation.  The  stakes  are  2x3  in.  in  sec- 
tion and  were  not  painted.  Old  corners  which  were 
marked  by  these  stakes  are  being  located  again  in  con- 
nection with  the  accurate  determination  of  the  position 
of  the  new  radio  compass  stations  along  the  California 
coast,  which  is  now  being  done  by  the  United  States 
Coast  and  Geodetic  Sun'ey.  One  of  the  stakes  taken 
from  Point  Arguello  is  being  sent  to  Washington  to 
bear  out  the  report  of  long  service. 
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Some  Examples  of  Corrosion  of 
Reinforcing  Steel 

Fourteen  Structures  in  Which  Chemical  Action  Had 

Caused  Steel  Rusting  and  Partial 

Failure  of  Concrete 

By  Frank  P.  McKibben 

Civil  Engineering  Department.  Union  College.  Schenectady.  X.   Y. 

IN  CONNECTION  with  articles  in  recent  issues  of 
Engineering  News-Record  describing  the  collapse  of 
a  reinforced-concrete  roof  slab  in  Atlantic  City  the 
following  observations  pertaining  to  corrosion  of  steel 
reinforcement  in  some  structures  which  I  examined  in 
1913  may  be  of  interest. 

In  each  of  the  fourteen  structures  hereinafter  men- 
tioned, corrosion  of  the  reinforcement  was  ver>'  marked, 
in  several  cases  so  much  so  as  to  cause  danger.  Cor- 
rosion of  the  steel  may  be  due  to  chemical  action  or  to 
electrolysis.  I  am  sure  that  in  no  structure  examined 
was  electrolytic  action  present.  Chemical  action,  gen- 
erally due  to  the  presence  of  salt,  caused  the  steel  rods 
to  rust,  thereby  increasing  their  diameters  and  result- 
ing in  a  tension  which  caused,  in  the  surrounding  con- 
crete, cracks  parallel  to  the  rods. 

Meat  Packing  Plant  in  Buffalo. — This  structure,  used 
for  curing  and  packing  meat,  was  subjected  to  much 
moisture  and  salt.  For  the  most  part  the  floors  con- 
sisted of  concrete  slabs  8  in.  thick  reinforced  with 
steel  mesh,  the  slabs  being  supported  by  I-beams  or 
wooden  beams.  Some  I-beams  were  entirely  encased  in 
concrete,  and  others  only  partially  so.  Because  of  cor- 
rosion of  I-beams  or  reinforcing  mesh  the  concrete  was 
cracked,  blistered  or  pushed  off  in  many  places.  At  one 
point  the  corrosion  of  the  mesh  pushed  off  the  concrete 
protection  on  the  bottom  of  slabs  leaving  the  metal 
exposed  over  an  area  of  2  by  14  ft.  In  many  places  in 
this  building  the  mesh  was  completely  rusted  away 
leaving  only  rust-stained  marks  on  the  concrete.  The 
concrete  covering  the  bottom  flanges  of  many  I-beams 
which  supported  floor  slabs  was  cracked  parallel  with 
the  steel.  Alternating  current  which  was  used  within 
the  building  for  light  and  power  does  not  cause  elec- 
trolysis of  steel  in  concrete. 

Residence  in  British  West  Indies. — This  residence,  a 
very  elaborate  reinforced-concrete  structure  of  two 
stories,  stood  about  1.50  ft.  from  the  sea  shore  and  in 
many  places  the  concrete  was  either  cracked,  blistei'ed 
or  pushed  off  from  the  steel.  Exposed  rods  were  in 
every  case  very  rusty  even  in  the  ceiling  of  a  bed  room. 
Both  in  the  interior  and  on  the  exterior  of  the  building 
all  cracks  in  concrete  were  parallel  with  reinforcing 
rods. 

An  adjoining  pavilion,  a  reinforced-concrete  struc- 
ture consisting  of  a  floor  on  which  stood  eight  columns 
supporting  a  dome-shaped  roof,  was  about  18  ft.  high 
and  21  ft.  in  diameter.  The  columns  and  roof  were 
reinforced  and  as  a  result  of  corrosion  of  imbedded 
steel  the  concrete  was  pushed  off  in  many  places  leaving 
the  badly  corroded  rods  exposed,  while  in  other  places 
the  concrete  was  cracked  and  blistered  and  stained  by 
rust  from  within.  A  reinforced-concrete  bridge  was 
near  the  pavilion  and  in  many  places  the  concrete  was 
pushed  off  by  corrosion  of  imbedded  rods. 

There  were  no  electric  wires  near  the  pavilion  or  the 
bridge,  but  the   residence   was   lighted   by   alternating 

urrent.    I  was  informed  that  salt  water  and  unwa.shed 


sand  from  the  sea  were  used  in  mixing  the  concrete. 

Reinforced-Concrpte  Bridge  Model. — This  reinforced- 
concrete  girder  bridge  was  a  model  28  ft.  long  built  in 
1903  and  rested  upon  four  masonry  piers  in  the  yard 
of  a  testing  laboratory.  The  bridge  after  10  years 
was  very  badly  disintegrated,  the  concrete  b^  mg  cracked 
off  or  blistered  in  hundreds  of  places  leaving  the  very 
rusty  steel  exposed  to  view.  As  the  structure  was  many 
miles  from  the  sea  and  as  no  electric  current  was  within 
at  least  100  feet,  it  seems  quite  evident  that  the  con- 
crete protection  outside  of  the  steel  was  so  porous  and 
thin  as  to  allow  the  steel  to  corrode  from  atmospheric 
causes. 

Railing  Near  Nice,  France. — The  view  shows  the 
form  and  disintegration  of  a  concrete  railing  bordering 
a  sidewalk  on  a  hill  approximately  270  ft.  above  the 
Mediterranean  Sea  and  about  one-quarter  mile  there- 
from. Each  concrete  spindle  of  the  railing  had  a  mini- 
mum diameter  of  4i  in.  and  was  reinforced  axially  with 
one  or  two  steel  rods  extending  from  the  bottom  of  the 
spindle,  upward  through  the  spindle  into  the  i-ailing 
on  top.  As  a  result  of  corrosion  of  the  central  rein- 
forcement, out  of  a  total  of  39  spindles  in  the  central 
section  of  the  railing  every  spindle  was  cracked  or  badly 
disintegrated,  some  having  been  completely  destroyed. 


DETERIORATION  OF  CONCRETE  RAILING  NEAp.  NICE, 
FRANCE 

The  thickness  of  the  concrete  around  the  steel  was  gen- 
erally 1^  in.  but  the  minimum  thickness  was  1  in.  As 
the  spindles  rested  on  a  conci-ete  wall,  water  could 
easily  penetrate  the  horizontal  joints  between  the 
spindles  and  the  wall  thus  initiating  corrosion  at  the 
bottom  of  the  reinforcing  rods  with  consequent  splitting 
of  the  spindles  from  the  bottom  upward  as  shown  in 
the  spindle  at  the  left  end  of  Fig.  2. 

Structures  at  Atlantic  City.^One  of  the  best  known 
amusement  piers  at  Atlantic  City  was  carried  on  rein- 
forced-concrete beams  which  were  so  badly  disinte- 
grated that  wooden  piles  were  inserted  to  support  the 
pier.  The  reinforced-concrete  beams  were  practically 
useless  because  corrosion  of  the  steel  reinforcement 
split  off  the  concrete  below  and  around  the  rods  in  many 
cases  throughout  the  entire  length  of  the  beams.  For 
example,  in  one  series  of  13  beams,  all  were  in  bad  con- 
dition, while  in  another  series  of  13  out  of  14  beams 
were  also  disintegrated  and  of  no  value  in  carrying  load. 

A  small  pavilion,  also  in  Atlantic  City,  was  about  20 
ft.  square  and  was  carried  upon   nine   reinforced  col- 
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umns  resting  on  the  beach,  the  reinforced-concrete  floor 
being  about  10  ft.  above  the  beach.  Here  again  the 
concrete  was  badly  cracked,  bli.stered  or  pushed  off  ex- 
posing rusty  steel  in  many  places.  The  cracks  and 
blisters  had  characteristic  rust  stains  from  the  rusting 
steel  within.  The  extent  to-  which  the  structure  was 
-iamaged  in  1913  was  indicated  by  the  presence  of  75 
places  on  the  hand  railing  alone  where  steel  was  ex- 
posed. 

Another  pavilion  at  Atlantic  City  was  a  reinforced 
s-tructure  about  45  ft.  long  by  30  ft.  wide,  and  was 
badly  disintegrated  by  rusting  steel  reinforcement.  In 
several  hundred  places  rust  stained  blisters  occurred  in 
the  concrete,  which  upon  being  broken  open  invariably 
revealed  corroded  steel.  In  the  main  reinforced-con- 
crete beams  supporting  the  floor  slab  cracks  from  2  to  6 
ft.  long  existed  parallel  with  the  rod.s  within. 

The  disintegration  similar  to  that  just  described  in 
the  pavilion  was  also  taking  place  at  the  following 
structures  at  Atlantic  City :  Reinforced-concrete  beams 
supporting  floors  of  two  well  known  amusement  piers 
along  the  Boardwalk,  reinforced  girders  supporting  the 
Boardwalk  near  Victoria  St.,  pavilion  on  Boardwalk  at 
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Street  Car  Tracks  Paved  with 
Grouted  Concrete 

Large  Mileage  of  Modified  Hassam  Pavement  Being 

Laid  in  Detroit — Force  Account 

Construction  Adopted 

C)NCRETE  pavement  constructed  by  grouting  coarse 
broken  stone  after  the  manner  of  constructing  Has- 
sam pavement,  is  being  placed  in  the  track  zone  of  a 
large  mileage  of  streets  occupied  by  the  new  municipal 
street  railway  system  of  Detroit,  Mich.  The  equivalent 
of  about  40  miles  of  16-ft.  pavement  is  represented  by 
the  construction  planned  for  1921.  A  mile  of  completed 
track  each  working  day,  equivalent  to  half  a  mile  of 
16-ft.  pavement,  is  the  schedule  contemplated  and  being 
rapidly  approached.  An  immense  construction  outfit, 
to  carry  on  work  in  several  places  at  once,  is  securing 
the  high  speed.  To  assure  the  high  quality  of  workman- 
ship required  for  the  success  of  grouted  conci-ete,  all 
work  is  being  performed  by  force  account  under  rigid 
engineering  supervision. 

Structure  and  Plant. — About  100  miles  of  new  track 
construction  is  planned.    Of  this  trackage  18  miles  were 
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foot  of  Atlantic  Ave.,  a  new  apartment  house  on  the 
Boardwalk.  This  apartment  house  case  is  interesting 
because  the  building  was  fairly  new  when  examined, 
and  because  the  concrete  veneer  under  the  reinforcing 
rods  of  beams  had  cracked  off  not  only  where  the  veneer 
was  thin  but  in  at  least  one  place  where  the  veneer  was 
3  in.  thick.  On  the  side  of  this  beam,  however,  the 
concrete  protection  was  only  1  in.  thick. 

More  than  half  of  the  above  structures  had  no  elec- 
tric wiring  and  in  those  which  carried  wires  the  cur- 
rent was  alternating.  Moreover,  electrical  readings 
showed  no  evidence  whatever  that  electrolysis  was  in 
any  way  connected  with  the  corrosion  of  the  steel,  and, 
furthermore,  the  character  of  the  corrosion  indicated 
clearly  the  usual  chemical  corrosive  action.  It  will  be 
observed  that  of  the  above  noted  fourteen  structures 
showing  evidence  of  steel  corrosion  all  but  two  were 
near,  the  sea  coast;  and  of  these  two,  one  was  a  meat 
packing  plant  subjected  internally  to  much  moisture 
and  salt. 

By  calling  attention  to  these  structures  it  is  not  my 
purpose  to  indict  reinforced  concrete,  for  the  above  are 
only  fourteen  structures  contrasted  with  many  thou- 
sands of  others  which  are  rendering  good  .service.  My 
purpose  is  to  call  attention  to  the  importance  of  careful 
designing,  careful  building,  and  careful  inspection,  both 
during  and  after  construction,  of  reinforced-concrete 
structures  located  in  exposed  positions  on  the  sea  coast. 
Moreover,  the  o\vner  should  be  given  the  facts.  He 
should  not  be  led  to  believe  he  has  something  as  en- 
during as  Verdi's  "II  Trovalore"  or  Dante's  "Divine 
Commedia.'' 


completed  in  1920  using  a  wood  tie  construction  em- 
bedded in  mixed  1:3:5  concrete.  The  remaining  82 
miles,  scheduled  for  1921,  is  of  different  construction 
as  indicated  for  double  track  by  the  drawings  of  Fig.  1. 
In  a  trench  17 ^  in.  deep  and  16'  ft.  wide  is  a  center 
drain.  Over  this  and  the  whole  bottom  of  the  trench, 
is  a  2-in.  layer  of  slag.  Then  comes  a  layer  of  1:2:4 
mixed  concrete  embedding  the  steel  track  structure  to 
just  above  the  base  of  the  rails.  Over  all  is  grouted 
concrete,  called  "compressed  concrete"  by  the  street 
railway   department   engineers. 

Advantages  of  Design 

As  a  design  of  street  railway  track,  the  construction 
illustrated  is  not  so  expensive  as  the  wood  tie  con- 
struction because  it  requires  A\  in.  less  depth  of  trench. 
It  provides  particularly  good  drainage.  The  structure 
is  a  monolith  of  exceptional  rigidity.  Chiefly,  however, 
it  provides,  it  is  considered,  a  pavement  surface  of  much 
better  quality,  by  using  imported  granite  for  the  top 
course,  than  could  be  secured  with  mixed  concrete,  using 
local  aggregates.  It  is  the  pavement  construction  which 
is  chiefly  of  technical  interest  to  the  engineer  con- 
cerned with  highway  design  and  construction. 

An  excellent  plant  is  provided  for  the  force  account 
operations.  The  larger  items  of  equipment  are  twelve 
steam  shovels,  six  locomotive  cranes,  six  concrete  mix- 
ers, four  locomotives  and  ninety  industrial  cars  and 
four  miles  of  industrial  track  besides  special  machines, 
such  as  rail  welders  and  pole-hole  diggers.  About  200 
motor  trucks  are  being  rented  for  hauling,  and  1,800 
men  are  employed  in  the  construction  force. 
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FIG.  2.     CENTRAL  MIXING  PLANT  AT   STREET 
INTERSECTION 

Preparing  Track  Foundation. — Construction  is  begun 
by  opening  a  trench  about  18  in.  deep  and  16*  ft.  wide. 
In  paved  streets,  generally  asphalt  on  concrete,  the 
trench  sides  are  cut  by  chisels  and  the  pavement  be- 
tween is  broken  up  by  the  improvised  breaker  described 
in   Engmeering   Neivs-Record,  July   28,    1921,   p.    163. 
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FIG.  3.     DIAGRAM  OP  TRAIN  MOVEMENTS  AT  THE  MIXER 

Steam  shovels  tear  up  the  broken  pavement  and  exca- 
vate the  trench.  The  ditch  for  the  tile  drain  is  dug, 
the  tile  laid  and  the  backfilling  performed  by  hand. 

Slag  hauled  in  by  motor  trucks  is  spread  over  the 
trench  bottom  and  rolled  into  the  clay  to  a  depth  of 
2  in.  The  purpose  of  this  careful  foundation  prepara- 
tion is  to  secure  a  dry  track  bed  in  an  impervious  clay. 
An  8-ton  roller  drives  the  slag  into  the  clay  and  makes 
a  very  solid  foundation  bed  and  also  one  that  keeps  dry 
by  drainage  to  the  tile  ''.rain.  The  slag  bed  also  makes 
an  unyielding  support  for  the  precast  concrete  blocks 
on  which  the  track  is  erected,  leveled  and  welded  by 
methods  usual  in  electric  railway  construction. 


Placing  Mixed  Concrete. — Mixed  concrete  for  the 
main  body  of  the  track  slab  is  hauled  1,000  ft.  each 
way  by  industrial  railway  from  central  mixing  plants. 
After  a  2,000-ft.  length  is  concreted  the  mixing  plant 
is  moved  and  re-erected  at  the  middle  point  of  another 
2,000-ft.  length.  These  mixing  plants,  as  indicated  by 
Fig.  2,  are  usually  placed  at  street  intersections.  Here 
the  concrete  material  is  brought  in  motor  trucks,  un- 
loaded onto  the  street  and  rehandled  from  the  street 
piles  to  elevated  bins  by  locomotive  cranes  operating 
clamshells.  The  bins  are  of  knock-down  construction, 
so  as  to  be  easily  shifted.  Regulation  portable  mixers 
with  elevating  charging  skips  are  employed.  They  are 
moved  from  station  to  station  by  rollei-s  or  tractors  and 
when  set  up  stand  in  front  of  the  bins  so  that  the  bin 
chutes  feed  directly  into  the  charging  skip.  The  cement 
is  charged  by  hand.  The  mixers  discharge  directly  into 
industrial  cars  holding  14-cu.ft.  batches. 

One  locomotive  and  three  five-car  trains  serve  each 


FIG.  5.     SPREADING  GR.^NITE  FOR  GROUTED  CONCRETE 


r'TO.    4.      CONCRETE    CAR«    OISCll 
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mixer.     With  a   double-end   switch   at   the   mixer,   the 

.schedule  of  operation  is  as  shown  by  the  sketch  plan, 

Fig.  3.     Normally  one  train  is  in  route,  one  is  being 

loaded  and  one  is  empty  on  the  siding.     The  train  in 

route  is  pushed  to  the  work,  and,  coming  back,  is  pulled. 

The   returning  train  pulls   onto   the   siding  where  the 

ipty  cars  are  left  while  the  locomotive  couples  onto 

'■  train  previously  on  the  siding,  runs  it  out  onto  the 

;in  track  and  back  to  the  mixer.     There  it  lets  the 

i;pty  train   stand  while   it  couples  to  the  train  just 

i.ided  at  the  mixer  and  pushes  it  to  the  work.     The 

'  iiipty  cars  at  the  mixer  are  spotted  by  hand,  a  car  at 

a  time,  loaded  and  coupled  up  ready  for  the  returning 

locomotive. 

Where   the   concrete   is  being  placed,   the   cars   are 
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FI'I    7    'iilL'l  T  DISCHAIlLlE  HEAD  riLLlXU   liOLLED  STONE 

dumped  into  a  steel  pan,  Fig.  4,  from  which  the  batch 
is  shoveled  into  the  track.  The  surface  is  leveled  up 
to  templet  and  when  stiff,  is  roughened  to  make  closer 
bond  with  the  paving  course  which  is  placed  only  when 
the  base  concrete  is  thoroughly  set. 

Placing    Grouted   Concrete. — Crushed    granite    from 
Wisconsin  is  used  for  the  grouted  concrete  pavement 
course.     It  is  required  that 
the  stones  shall  pass  a  3-in. 
screen  and  be  retained  on  a 
2-in.    screen    and    that    the 
granite  shall  have  a  crushing 
strength   of    12,000    lb.   per 
square    inch.      This    stone,  pio.  s.    .sketch  showing 
piled    along    the    street    by        flangewat  forms 
motor  trucks,  is  spread  with 

forks.  Fig.  5,  to  a  level  slightly  above  the  rail  tops  and 
is  then  rolled  with  an  8-ton  tandem  roller  until  it  is 
thoroughly  compressed  and  keyed.  The  rolling  requires 
care  and  skill  but  by  starting  easily  and  riding  one  side 
of  the  roller  on  the  rail.  Fig.  G,  until  initial  compression 
is  secured  the  operation  is  not  difficult. 

Grouting  is  the  third  operation.  The  mixer  is  a 
double  tank  paddle-mixer  with  an  elevating  skip  on  one 
side  for  charging.  Each  tank  discharges  through  a 
spout  with  a  strainer  head.  Grouting  is  done,  toward 
the  mixer,  by  swinging  the  head,  Fig.  7,  transversely 
across  the  zone  being  grouted  and  gradually  backing 
up  as  the  stone  fills  with  grout.  A  1 :2  grout  is  used 
and  pouring  continues  until  it  flushes  to  the  top  and 
covers  the  stone. 


When  grouted  the  concrete  is  rolled,  again  using  an 
8-ton  tandem  roller,  until  no  bubbles  come  to  the  surface 
and  there  is  no  wave  ahead  of  the  roller.  Just  before 
rolling  the  flangeway  forms  shown  by  Fig.  8  are  placed. 
They  are  triangular  timbers  sheeted  with  steel.  Fol- 
lowing the  rolling,  men  with  tampers  correct  irregu- 
larities and  rough  spots.  Men  with  brooms  finally  cross- 
brush  the  grout  top. 

Advantages  of  Grouted  Concrete. — Grouted  concrete 
was  selected  for  paving  the  track  zone  because  it  was 
considered  that  a  better  pavement  would  be  secured,  and, 
because  of  its  compression  by  rolling,  a  better  bond 
with  the  steel  track  structure  would  be  obtained.  Its 
advantages  are  considered  to  be  greater  density,  a  more 
homogeneous  composition,  freedom  from  sand  pockets 
and,  by  the  use  of  large  stone,  greater  endurance  against 
wear.  This  perfection  depends  upon  very  careful  con- 
struction and  in  particular  upon  perfect  grouting.  In 
grouting  the  greatest  care  is  taken  in  respect  to  con- 
sistency and  in  the  application,  to  secure  penetration 
and  complete  filling  of  the  voids  from  the  bottom  up. 
Where  the  completed  pavement  has  been  cut  through  in 
several  places  for  inspection  the  penetration  and  bond 
has,  it  is  stated,  been  found  excellent.  Fig.  9  is  a  view 
of  one  of  these  test  pits  made  between  tracks  and  ex- 
cavated to  expose  the  tile  drain. 

Resemblance  of  this  pavement  to  Hassam  pavement  is 
noted.  The  construction  is  the  same  except  that  one 
size  of  stone  is  employed  while  in  regulation  Hassam 
construction  a  layer  of  coarse  stone  is  first  grouted  and 
then  a  layer  of  finer  stone  and  finally  a  surfacing  of 
grout  and  pea  stone  is  spread. 

Construction  is  by  force  account  with  H.  P.  Hevenor, 
as  construction  engineer,  and  W.  R.  Dunham,  assistant 
in  direct  charge. 


Six  Years'  Experience  with  Convicts  on 
California  Road  Work 

In  the  six  years  since  the  first  convict  road  camp 
vvas  established  in  California,  1,235  men  have  been  sent 
from  San  Quentin  prison  to  road  construction  camps 
located  in  remote  districts  in  the  northern  part  of  the 
state.  Out  of  this  total  55  men  escaped  or  attempted 
to  escape  and  of  these  35  have  been  returned  to  the 
prison,  and  20  are  still  at  large.  That  is,  4.45  per  cent 
of  the  convicts  sent  out  on  road  work  attempted  to 
escape  and  1.G2  per  cent  were  successful.  At  present 
2,185  men  are  under  committment  to  the  San  Quentin 
prison  and  252  of  these,  or  11.53  per  cent  are  assigned 
to  one  of  the  three  road  construction  camps  now  operat- 
ing in  the  northern  part  of  the  state. 

In  supplying  the  foregoing  figures,  J.  A.  Johnston, 
warden  of  the  San  Quentin  prison,  states;  "I  have 
considered  the  matter  from  the  standpoint  of  its  effect 
upon  the  individual — inculcating  the  habit  of  industr)' 
and  developing  the  desire  to  render  useful  sei-vice — as 
well  as  the  value  of  getting  roads  built  in  remote  regions 
where  otherwise  construction  might  be  long  delayed 
and  I  am  heartily  in  favor  of  the  employment  of 
prisoners  on  road  work. 

"We  have  a  number  of  long  term  men  assigned  to 
road  work.  One  man  has  been  in  camp  since  1916; 
another  since  1917;  two  since  1918  and  eleven  since 
1919.  Long  term  men  are  frequently  selected  and  are 
just  as  good  risks  as  men  with  shoii;  terms.  A  number 
of  life  term  prisoners  are  working  on  the  roads  at  the 
present  time." 
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Curious  Structural  Layout  in  New 
British  Reservoir 

Combines  Precast  Concrete,  Structural  Steel, 

Brick  and  Reinforced  Concrete  With 

Groined  Roof  Panels 

NATIONAL  peculiarities  of  engineering  design  can- 
not be  better  illustrated  than  in  a  brief  descrip- 
tion of  the  new  Cross  Hill  Reservoir  of  the  Birkenhead 
water  supply  recently  noted  in  the  English  technical 
papers.  The  views  herewith  are  reproduced  from  "The 
Engineer"  and  "Engineering"  and  the  following  de- 
scription is  taken  from  the  latter  journal: 

The  Cross  Hill  reservoir  has  an  area  of  3.6  acres,  the 
total  available  depth  being  28  ft.  The  reservoir  is  covered 
and  is  of  composite  brick,  concrete  and  earth  construction. 


The  reservoir  is  roofed  in  by  217  domes,  supported  by 
the  side  walls  and  432  concrete  island  pillars.  The  majority 
of  the  domes  are  thus  carried  on  groins  connecting  six 
pillars,  the  plan  of  each  unit  being  a  regular  hexagon. 
The  pillars  are  of  molded  hexagonal  concrete  blocks,  18  in. 
deep,  chamfered  top  and  bottom.  A  6-in.  hole  is  cored  in 
the  center,  and  this  was  filled  with  cement  mortar.  At  the 
top  a  steel  gusset  plate  is  fixed,  and  to  this  gusset  are 
attached  the  ends  of  the  joists  forming  the  reinforcement 
of  the  connecting  groins.  At  the  outside  ring  the  other  ends 
of  this  reinforcement  are  attached  to  the  steel  vertical 
girders,  thus  tying  the  whole  structure  right  across  the 
reservoir.  The  groin  reinforcement  is  3  in.  by  11  lb.  steel 
joist,  and  the  groins  themselves  in  which  it  is  embedded 
are  14  n.  wide  and  project  14  in.  below  the  dome,  and  are 
arched  on  the  underside  to  a  radius  of  20  ft.  4  in.  These 
groins  vv-ere  molded  in  place. 

The  domes  have  a  span  between  opposing  parallel  groins 
of  30  ft.     They  have  a  minimum  thickness  of  6  in.  at  the 


VIEWS    DURING    CONSTRUCTION    OF    CROSS    HILL    RESERVOIR,   BIRKENHEAD.  ENG.,  WATER-SUPPLY 

Upper  left,  I-beam  arches  tying  together  the  posts,  also  arched  outer  waUs  of  brick  and  concrete ;  lower  left,  orange-peel  shaped 
roof  forms;  right,  precast  concrete  block  posts  with  I-beam  groins  incased  in  concrete. 


It  is  designed  so  that  the  thrust  when  full  is  taken  by  a 
surrounding  earth  embankment,  but  when  empty  the  pres- 
sure of  the  latter  is  taken  by  a  series  of  horizontal  brick 
irches. 

In  plan  the  reservoir  is  hexagonal,  each  side  being  made 
Jp  of  eight  horizontal  arches  of  30  ft.  span  and  a  radius 
jf  27  ft.  61  in.,  with  smaller  spans  at  the  angle  points 
ivhere  two  sides  meet.  At  the  springing  of  these  horizontal 
irches  there  is  in  each  case  a  vertical  steel  plate  girder, 
I  ft.  over  flanges  by  over  30  ft.  in  height.  The  ba.scs  of 
hese  vertical  girders  are  embedded  in  concrete.  The  upper 
■nds  are  tied  to  the  interior  structure  of  the  tank  as  will 
le  presently  described.  The  girders  are  cased  in  concrete 
ind  special  molded  blocks  which  form  the  springers  for 
he  horizontal  arches  built  of  brindle  brick.  The  latter 
vork  is  14  in.  thick  to  11  ft.  3  in.  above  the  floor,  and  9  in. 
hick  above.  It  is  backed  by  concrete,  12  in.  to  18  in.  thick, 
it  the  arch  center  and  .5  ft.  thick  at  the  haunches,  where 
t  enclosed  the  plate  girders.  A  layer  of  asphalt,  2  in. 
hick,  is  laid  between  the  concrete  and  brickwork.  The 
■arth  bank  outside  is  trimmed  to  a  2i  to  1  slope,  the  walls 
•eing  21  ft.  thick  at  the  top. 


crown,  increasing  to  13  in.  at  the  center  of  the  groins.  The 
intrados  is  struck  to  a  curve  varying  from  50  ft.  radius 
at  the  center  to  17  ft.  radius  at  the  springing.  Double 
shuttering  was  not  required  for  this  work.  Some  elaborate 
tests  were  carried  out  on  a  section  of  a  dome,  in  the  course 
of  the  work,  with  both  symmetrical  and  unsymmetrical 
loading,  the  latter  including  a  test  load  on  one-hall'  of  the 
span  of  12  tons  of  bricks,  which  the  section  stood  with  only 
•i  in.  deflection  and  no  sign  of  failure. 

The  centering  adopted  consisted  of  triangular  scaffolds 
mounted  on  wheels.  Six  scaffolds  were  placed  together 
between  the  pillars  and  on  the  top  was  placed  the  dome 
centering,  consisting  of  18  dome  sections  and  a  keypiece. 
This  centering  proved  very  portable  and  was  quickly  moved 
and  re-set  as  the  progress  of  the  work  required. 

Of  this  amazing  structure,  into  which  went  appar- 
ently every  kind  of  material  and  type  of  design,  "The 
Engineer"  says  "it  is  claimed  to  be  the  most  economical 
reservoir  in  the  world,"  although  no  comparative  fig- 
ures or  competing  designs  are  mentioned.  No  intima- 
tion is  given  that  the  design  is  con.sidered  extraordinary. 


536 


ENGINEERING     N  E  W  S  - R  E  C  0  R  D 


Vol.  87,  No.  13 


Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discuS' 
sion  of  the  views  of  engineers  and  contractors. 
The  ranee  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


A  Chance  To  Help:    Books  and  Instruments 
Needed  at  Antioch 

Sir — Antioch  College  needs  a  great  extension  to  its  tech- 
nical library.  I  am  sure  that  many  other  engineers  over 
the  country  have  been  in  the  position  in  which  I  have  found 
myself  of  endeavoring  to  move  about  the  country  and  carry 
along  a  large  accumulation  of  technical  books. 

I  wish  we  might  have  your  assistance  in  making  known 
to  the  engineering  profession  our  need  of  a  technical  library, 
as  doubtless  very  many  engineers  would  be  willing  to  make 
a  gift  of  duplicate  copies  or  of  libraries  they  cannot  carry 
with  them,  or  at  least  would  be  willing  to  make  and  inde- 
finite loan  of  such  books. 

We  are  increasing  not  only  our  technical  library,  but  also 
our  supply  of  general  literature.  We  are  putting  small 
alcove  libraries  on  each  floor  of  our  two  doi-mitories,  so 
that  during  his  college  course  the  student  will  be  put  in  close 
association  with  good  books  without  having  to  go  through 
the  routine  of  library  procedure.  I  should  be  very  grateful 
for  any  assistance  in  building  up  this  equipment. 

We  also  find  ourselves  in  need  of  engineering  equipment 
beyond  the  limit  of  our  budget.  Assistance  in  supplying 
some  of  this  would  be  as  helpful  as  cash  contributions  to 
our  undertaking.  .4rthiir  E.  Morgan, 

Yellow  Springs,  Ohio,  President,  Antioch  College. 
Sept.  19.  

Engineering  Education  and  the  Engineer's 
Status  Abroad 

[It  is  an  interesting  coincidence  that  each  of  the  followrtig 
three  letters  discussing  Prof.  Burr's  paper  on  engineering 
education  (see  "Engineering  News-Record,"  July  H,  p.  65) 
makes  reference  to  the  engineer's  status  abroad. — Editor.] 

Sir — Professor  Burr's  discussion  of  higher  education  for 
engineers  is  particularly  important  and  valuable  to  the 
profession  because  it  represents  the  conclusions  reached  by 
one  of  its  most  widely  experienced  members,  and  if  for  no 
other  reason,  should  be  given  the  serious  consideration  of 
all  who  are  in  any  way  interested  in  its  progress. 

In  previous  years  it  has  been  the  first  consideration  of 
those  contemplating  studying  engineering  (speaking  of  the 
majority),  how  quickly  they  can  finish  the  course  and  get 
out  and  earn  money.  The  purely  commercial  point  of  view 
has  been  too  much  evident  for  the  good  of  any  profession, 
and  especially  if  the  impression  of  the  public  and  its 
attitude  toward  the  engineer  is  concerned.  A  better  pro- 
fessional spirit  no  doubt  is  inculcated  through  a  greater 
familiarity  with  those  subjects  dealing  with  the  political, 
social  and  economical  progress  of  humanity.  It  would  bring 
the  engineer  closer  to  the  public. 

To  my  mind  the  physician,  lawyer  and  minister  come 
more  closely  into  contact  with  the  great  majority  of  the 
people  than  does  the  engineer,  and  furthermore  devote 
more  time  to  matters  that  are  given  daily  publicity  in 
newspapers  and  other  publications.  It  is  therefore  to  be 
expected  that  they  are  given  greater  recognition  by  society. 
This  may  be  due  not  so  much  to  their  having  been  trained 
in  the  "higher  education"  any  more  so  than  engineers,  for 
sometimes  the  contrary  appears  to  be  evident,  judging 
from  the  position  taken  by  some  of  them  on  important 
questions  covering  the  best  interests  of  the  public. 

The  aloofness  of  engineers  in  general  from  association 
with  the  lay  public  in  helping  to  determine  public  policy 
and  assisting  in  clarifying  the  minds  of  non-technical  men 
in  matters  that  may  need  at  times  the  benefit  of  the  judg- 
ment and  imagination  of  the  scientifically  trained  person, 
and  even  in  cases  where  scientific  or  technical   questions 


are  not  involved,  would  coniinue  to  keep  the  engineer  in  the 
background  so  long  as  that  attitude  is  maintained. 

Commercial,  governmental,  public  as  well  as  semi-public 
officials  and  committees  would  welcome  the  service  that 
engineers  could  bring  into  their  various  deliberations  on 
moot  questions  and  discussions. 

It  is  my  belief  that  the  higher  cultural  training  for  the 
engineer  would  be  more  apt  to  create  in  him  a  greater 
interest  and  understanding  of  public  affairs  and  greater 
realization  that  the  interest  of  the  engineer  is  bound  up 
with  that  of  the  public.  He  will  then  more  frequently 
finds  his  place  willingly  and  naturally  alongside  of  men 
of  other  professions  on  directorates  of  large  and  small  cor- 
porations, as  heads  of  large  industries,  commercial  or  pub- 
lic organizations,  and  on  their  committees.  The  public  in 
its  press  would  soon  recognize  the  contribution  of  the  engi- 
neer to  the  general  public  welfare  and  his  lack  of  recogni- 
tion by  society  would  no  longer  be  a  subject  for  considera- 
tion by  the  profession. 

The  lack  of  a  definite  constructive  policy  toward  devel- 
oping and  apprenticeship  for  engineers  and  skilled  labor, 
is  a  condition  that  today  underlies  a  great  many  of  our 
economic  troubles. 

In  Europe  it  would  be  evident  to  any  American  engineer 
visiting  there,  how  different  the  attitude  of  the  public  is  to- 
ward the  technical  professions,  how  much  more  the  engineer 
and  engineering  associations  are  devoted  to  an  interest  in 
public  affairs,  and  how  much  they  assist  in  formulating 
policies  and  activities.  The  higher  cultural  education  gen- 
erally of  European  engineers  is  perhaps  accountable  for 
this.  Maurice  Deutsch, 

New  York,  Aug.  1.5.  Architect  and  Engineer. 


Sir — Engineers,  generally,  are  prone  to  rail  at  the  public 
for  not  according  them  a  proper  recognition.  The  columns 
of  your  journal  have  contained  many  comments  upon  this 
subject  by  engineers  who  call  attention  to  the  need  of 
educating  the  public  along  this  line. 

Public  sentiment  on  this  subject  should  not  be  blamed, 
neither  will  it  change  until  the  term  "engineer"  has  a  more 
definite  signification  than  at  present.  Just  as  soon  as  the 
interest  in  civic  affairs,  the  educational  attainments,  and 
what  may  be  termed  "polish"  of  engineers  as  a  whole 
merit  it,  they  will  doubtless  be  accorded  by  the  layman  the 
same  high  status  as  lawyers  and  doctors. 

The  civil  engineer  in  European  countries  is  regarded  by 
his  countrymen  as  at  the  top  of  the  professional  ladder. 
The  civil  engineer  in  America  is  accorded  by  the  public  more 
nearly  the  status  of  a  carpenter.  There  is,  I  believe,  no 
other  reason  for  this  viewpoint  than  the  fact  that  in 
Europe  the  public  is  aware  the  term  "engineer"  invariably 
signifies  a  cultured  man  of  scientific  attainments,  while 
all  too  frequently,  in  this  country,  our  self-styled  "civil 
engineer"  has  mental  attainments  no  higher  than  those 
of  a  carpenter.  Unfortunately  the  public  mind  does  not 
have  sufficient  opportunity  to  differentiate  properly  between 
the  "quack"  and  the  educated  man  of  true  technical  ability. 

Railways,  I  believe,  are  by  far  the  largest  employers  of 
men  engaged  in  engineering  work  in  this  country,  and  many 
able  engineers  are  numbered  among  their  employees.  Too 
many,  however,  of  our  so-called  engineers,  employed  on 
railways,  are  made  by  the  following  formula:  Add  to  a 
preliminary  survey  party  passing  through  Podunkville,  a 
corner  grocer's  clerk,  ornamented  with  a  red  bandana  and  a 
pair  of  high  boots,  and  armed  with  a  bundle  of  stakes.  The 
following  year  replace  his  stakes  with  level  or  transit  and 
add  a  smattering  of  engineering  terms.  By  the  end  of  the 
third  year,  the  trick  is  accomplished.  Is  it  any  wonder 
that  the  public  feels  no  awe  in  their  presence?  These  men 
have  a  useful  place  in  the  world,  and  if  they  have  grit 
enough  to  acquire  through  their  own  efforts  and  study  the 
technical  principles  of  engineering,  let  all  doors  be  open 
and  all  hands  extended  to  them.  In  the  meanwhile,  they 
have  no  more  right  to  be  considered  engineers  than  have 
hospital  attendants  to  be  considered  doctors:  or  law  clerks, 
lawyers. 

The  greatest  need  of  the  engineering  profession  today  in 
America  is  a  curb  upon  the  present  custom  of  permitting 
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who  so  will  to  call  himself  an  engineer,  and  open  up 
upon  the  public.  The  quickest  and  most  effective  way  to 
accomplish  this  end  is  that  adopted  by  lawyers  and  doctors; 
i.  e.,  requiring-  a  license  before  a  title  can  be  had,  or 
before  the  practice  of  the  profession  can  be  taken  up. 
The  various  engineering  societies  should  exert  themselves  to 
this  end  and  offer  helpful  suggestions  as  to  how  it  can  be 
best  brought  about. 

As  a  class,  engineers  are  disposed  to  be  diffident  and  to 
avoid  publicity,  as  compared  with  lawyers  and  doctors.  This 
is  to  their  decided  detriment  in  reaching  their  proper  stand- 
ing in  the  community,  and  is,  in  large  measure,  the  fault 
of  their  college  training.  Few,  if  any,  of  our  engineering 
institutions  lay  sufficient  stress  upon  the  importance  of  an 
engineer's  ability  to  write  correctly  and  to  speak  the 
English  or  any  other  language,  or  to  appear  at  ease  before 
an  audience.  In  consequence,  thousands  of  otherwise  cap- 
able engineers  feel  handicapped,  and  make  a  bad  impression 
when  participating  in  public  discussions.  It  is  not  sufficient 
that  instruction  along  this  line  be  given  in  the  preparatory 
schools  only,  but  should  be  accorded  a  very  definite  place, 
and  its  importance  impressed  upon  the  student  throughout 
his  college  course. 

As  to  attaining  higher  technical  education.  Prof.  Burr's 
suggestions  of  a  strictly  technical  course,  subsequent  to  that 
of  the  college  training  is  unquestionably  the  correct  solu- 
tion and  is  in  line  with  the  practice  of  European  countries. 

F.  D.  Nash. 

St.  Louis,  Mo.,  Aug.  23. 


Sir — There   are   two   different   points   in   the   problem    of 
engineering  education  which  interest  the  engineering  pro- 
fession and  which  have  to  be  analyzed  separately: 
First:    More  recognition  from  the  public,  and 
Second:   A  fair  compensation  for  the  services  rendered  to 
the  community. 

The  first  point  is  attained  in  Europe  (especially  on  the 
continent),  where  an  engineer  enjoys  practically  the  same 
social  standing  as  a  doctor  or  a  lawyer.  There  are  two 
principal  reasons  why  engineers  do  not  get  in  this  country 
the  recognition  to  which  they  are  entitled. 

The  fir.st  reason  lies  in  the  denomination  "engineer"  itself, 
which  is  applied  both  to  the  professional  man  and  to  the 
nan  who  attends  an  engine.  The  number  of  the  "engineers" 
(manual  laborers)  being  much  larger  than  that  of  the 
'engineers"  (professional  men),  how  can  it  be  expected 
hat  the  public  has  a  special  recognition  for  "engineers," 
vhen  the  chances  are  that  the  ordinary  person,  on  hearing 
hat  "so  and  so  is  an  engineer"  will  think  of  him  as  a  loco- 
notive  driver? 

This  condition  does  not  exist  in  Europe  (except  in  Eng- 
and),  where  the  professional  engineer  is  called  an  "inge- 
lieur,"  whereas  the  engineer  (manual  laborer)  is  called 
mecanicien,  machinist."  etc. 

The  remedy  is  obvious,  although  not  easy  to  apply,  and 
ikely  to  meet  with  considerable  opposition.  It  would  consist 
1  adopting  a  denomination  which  contains  the  root  of  the 
riginal  word  "ingenium,"  for  instance,  "ingeneers"  or 
jmething  similar. 

The  second  rea.son  is  tn  be  found  in  the  large  proportion 
f  non-graduate  engineers  in  this  country.  While  many  of 
lese  are  excellent  engineers  and  have  great  achievements 
)  their  credit,  it  is  also  true  that  such  a  condition  does  not 
>cist  in  the  medical  or  legal  profession,  and  it  will  be 
!adily  admitted  that  this  influences  the  opinion  of  the 
jblic  for  the  engineering  profession  in  an  unfavorable 
anner.  This  condition  does  not  exist  in  Europe  (espe- 
ally  not  on  the  continent)  because,  almost  without  excep- 
on,  engineers  are  college  graduates. 
The  remedy  lies  in  regulations,  registration,  etc. 
Coming  now  to  the  second  point,  which  deals  with  a  fair 
■mpensation  for  the  sei-vices  rendered,  I  find  that  here 
ere  is  one  aspect  of  the  problem  which  seems  to  have 
■en  overlooked  by  all  your  correspondents  so  far,  and 
hich  is  in  my  opinion  the  most  important  of  all. 
From  a  business  point  of  view,  engineering  services  are 
It  one  of  the  very  large  Variety  of  wordly  goods  which 


are  oought  and  sold.  As  such,  engineering  services  are 
subject  to  the  universal  law  of  supply  and  demand.  Large 
demand  and  scarce  supply,  mean  high  prices  and  premiums 
(here  adequate  salaries)  while  scarce  demand  and  large 
supply  mean  low  prices   (here  insufficient  salaries). 

It  is  a  recognized  fact  that  the  amount  of  engineers 
available  is  too  high  for  the  amount  of  engineering  services 
which  the  world  requires.  This  is  just  as  true  in  this 
country  as  it  is  in  Europe,  where  the  compensation  is  there- 
fore also  inadequate. 

This  excess  supply  of  engineers  is  brought  about  chiefly 
by  the  illusions  which  many  young  fellows  have  as  to  the 
conditions  of  the  engineer's  life  (open  air,  rapid  advance- 
ment, recognition,  etc.).  The  real  conditions  of  the  engi- 
neering profession  should  be  made  perfectly  clear  to  the 
young  men,  so  that  such  illusions  would  be  abandoned.  A 
real  service  would  thus  be  given,  and  much  disappointment 
in  life  avoided,  as  many  of  them  v.-ould  turn  to  other  fields 
of  activity,  for  which  they  are  very  likely  better  fitted.  At 
the  same  time,  offer  and  demand  of  engineering  services 
being  more  balanced,  an  improvement  in  compensation 
would  follow.  A.  J.  GlLARDI, 

Jackson,  Mich.,  Aug.  17.  Civil  Engineer. 


Epes  Randolph 

Sir — Your  journal  of  September  1,  p.  379,  carries  an 
appreciative  summary  of  the  career  of  the  late  Colonel 
Epes  Randolph.  His  ability  and  character  were  so  pre- 
eminent, his  career  so  striking,  that  the  writer,  a  friend 
from  the  time  of  his  young  manhood,  begs  of  you  space  for 
further  tribute.  The  article  in  question  outlines  the  salient 
engagements  of  his  career,  but  touches  all  too  lightly  on 
his  remarkable  qualities  of  charm,  discernment,  considera- 
tion for  others,  and,  dominating  all,  judgment  of  men,  and 
foresight  as   to   future   events. 

In  the  late  '80's  he  came  into  the  service  of  the  Chesa- 
peake &  Ohio  Ry.  during  the  construction  of  its  link  from 
Huntington  to  Cincinnati,  and  there  attracted  the  attention 
of  C.  P.  Huntingdon. 

It  was  while  in  charge  of  the  line  from  Louisville  to 
Memphis,  that  Col.  Randolph,  from  overexertion  during  a 
strike,  contracted  tuberculosis,  by  which  his  activity  during 
the  remainder  of  his  life  was  sadly  limited. 

He  was  carried  to  the  Southwest,  in  a  desperate  condi- 
tion from  which  his  doctors  foresaw  small  chance  for  recov- 
ery. He  spent  nearly  a  year  on  the  edge  of  the  Salton 
Desert,  making  recovery  to  the  degree  that  he  could  do  a 
certain  amount  of  work.  It  is  well  known  that  it  -was  the 
intention  of  Mr.  Huntington  to  place  Col.  Randolph  at  the 
head  of  the  Southern  Pacific  system,  to  succeed  the  then 
general  manager,  whose  health  was  failing.  In  fact  the 
position  was  informally  tendered  to  him.  The  disease,  how- 
ever, had  so  impaired  his  strength  that  it  was  declined,  and 
he  accepted  the  limitations  of  his  condition  which  compelled 
residence  in  the  arid  land. 

The  division  of  the  Southern  Pacific  fi-om  Yuma  to  El 
Paso  was  put  in  his  charge  with  practically  a  free  hand, 
to  manage  it  according  to  his  own  judgment.  Just  before 
the- death  of  Mr.  Huntington,  conditions  arose  which  threat- 
ened the  construction  by  well-known  copper  operators,  of 
a  road  paralleling  a  portion  of  the  system.  Certain  con- 
cessions were  recommended  by  Col.  Randolph  to  Mr.  Hun- 
tington, which  probably  would  have  been  made  had  he 
lived,  and  should  have  prevented  the  construction  of  that 
road,  which  has  taken  many  millions  of  traffic  from  the 
Southern  Pacific. 

After  the  death  of  Mr.  Huntington,  Col.  Randolph  resigned 
from  the  Southern  Pacific,  moved  to  Los  Angeles,  and  under- 
took the  construction,  for  H.  K.  Huntington,  of  the  Pacific 
Electric  system  of  Los  Angeles  and  suburbs.  This  system 
was  largely,  if  not  chiefly,  the  vision  of  Col.  Randolph. 
Under  this  task,  his  health  again  broke  down  and  he  re- 
turned to  Arizona   to  recuperate. 

When  the  late  E.  H.  Harriman  came  to  study  the  prob- 
lems of  the  Southwest,  certain  recommendations  of  policy 
by  Col.  Randolph,  on  file  in  the  New  York  office,  were 
brought   to    his   attention.      He   asked   who    Randolph   was. 
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and  bade  them  invite  him  to  New  York.  The  reply  was 
that  his  health  would  not  permit.  On  his  next  visit  to  the 
Southwest,  he  invited  Col.  Randolph  to  meet  him  and  asked 
him  to  undertake  services  for  the  Southern  Pacific  system. 
One  was  to  secure  the  Cananea  Ry.,  the  other  to  prevent 
the  construction  of  the  Santa  Fe  system  up  the  Gila  River. 
In  both  of  these  he  was  successful.  He  was  then  placed 
in  charge  of  all  the  subsidiary  lines  of  Arizona  controlled 
by  the  Southern  Pacific  Ry. 

About  this  time  the  break  in  the  Colorado  River  occurred. 
The  river  turned  into  the  Salton  Sink  and  threatened,  unless 
halted,  not  only  to  fill  that  depression,  forcing  the  Southern 
Pacific  line  west  of  Yuma  to  a  new  location  above  sea 
level  along  the  foothills,  with  its  saw-tooth  profile,  but 
to  destroy  the  possibility  of  cultivation  of  the  Imperial 
Valley  which  even  at  that  time  had  a  large  and  growing 
population.  The  California  Development  Company  threw 
itself  into  the  hands  of  the  Southern  Pacific,  as  the  only 
organization  with  power  to  meet  the  crisis.  JVIr.  Harriman 
demanded  the  property  be  put  in  the  hands  of  Col.  Randolph, 
as  his  representative,  and  entrusted  him  with  the  gigantic 
task  of  closing  the  break. 

He  made  several  attempts,  resulting  in  failure.  Many 
engineers,  including  those  of  influence  in  the  Southern 
Pacific  system,  questioned  the  possibility  of  success.  Col. 
Randolph  maintained  that  it  could  be  done,  Mr.  Harriman 
almost  alone  sustained  his  judgment.  The  outcome  was 
that,  with  the  help  of  every  quarry  on  the  Southern  Pacific 
system  for  300  miles  east  and  west  of  Yuma,  by  the  use 
){  almost  the  entire  flat  car  equipment  and  its  bridge  and 
;ile-driver  staff.  Col.  Randolph,  after  his  preparations  were 
.nade  and  trestles  driven,  closed,  in  three  days,  a  stream 
'.,100  ft.  wide,  34  ft.  deep  in  the  middle,  flowing  at  the 
/ate  of  4i  miles  an  hour,  and  turned  the  Colorado  River 
back  into  its  old  channel  to  the  Gulf. 

During  this  time  Col.  Randolph  suffered  an  attack  of  his 
old  trouble.  One  of  the  dramatic  pictures  of  the  engineer's 
life  is  that  of  him,  with  temperature  at  102i,  lying  in  his 
car  on  a  siding  at  the  end  of  the  trestle,  supervising  the 
work  until  it  came  to  success.  It  is  needless  to  say  that 
such  success  still  further  confirmed  Mr.  Harriman's  con- 
iidence  in  .Col.  Randolph's  judgment. 

About  this  time,  a  renewed  offer  was  made  by  the  Mex- 
ican government  to  the  Southern  Pacific  to  build  a  line 
down  the  west  coast  of  Mexico.  This  had  been  Col.  Ran- 
dolph's vision  and  he  advised  it.  As  a  result,  it  was  under- 
taken by  Mr.  Harriman  and  has  been  constructed,  save 
for  the  gap  of  less  than  100  miles  where  the  Sierras  must 
be  climbed  from  Tepic.  It  has  met  a  disastrous  experience, 
due  to  the  revolutions  of  the  past  ten  years,  but  it  holds 
a  domination  of  the  Pacific  Coast  of  that  country  with  which 
nothing  can  interfere,  and  ultimately  when  stability  reaches 
that  troubled  land,  will  be  of  great  value. 

These  be  some  of  the  salient  and  dramatic  episodes  in 
his  career.  It  is  almost  impossible  to  picture  his  human 
qualities,  with  the  wonderful  judgment  of  men.  There  was 
in  him  at  all  times  a  sympathy  for  those  who  needed  help, 
which  made  him  sometimes  a  victim,  but  which  in  the 
aggregate  left  as  his  debtors  and  friends  many,  many  men 
scattered  throughout  the  whole  Southwestern  country.  He 
was  at  no  place  and  at  no  time  without  friends  at  his  com- 
mand. Curious  episodes  of  service  rendered  to  him  without 
even  knowledge  on  his  part  of  whence  the  favor  came,  could, 
but  may  not,  be  told. 

As  the  ^vriter  in  your  issue  of  September  1  has  said, 
the  remarkable  thing  about  him  is  that  his  great  work 
was  done  when  he  was  physically  impaired.  For  nearly 
thirty  years  he  was  a  weakened  victim  of  tuberculosis,  in- 
capable of  any  continued  physical  exertion,  compelled  by  his 
condition  to  yield  the  utmost  attention  to  his  limitations 
and  yet  carrying  on  with  indomitable  spirit,  and  a  brain 
seething  with  vigor  and  initiative.  He  held  vision  and 
judgment  equalled  by  few..  But  for. the  limitations  of  body, 
his  field  of  activity  would  have  been  larger,  his  name  would 
have  been  known  beyondihis  profession,*  but  he  would  have 
left  no  more  cordial^fricnds  and.no  warmer  place  in  the 
hearts  of  those_  who^knew_ihim.' 
St.-L'ouis,  Sept; '8,  1921.  Philip  N.  Moore. 


Moving  a  Wireless  Tower 

Sir — In  an  article  in  Engineering  Neius-Record,  Sept.  8, 
p.  420,  which  describes  the  moving  of  a  wireless  tower  200 
ft.  high  at  Fort  Sam  Houston,  the  writer,  Lieut.  A.  T. 
Colwell,  Corps  of  Engineers,  omitted  to  mention  that  the 
tower  was  moved  by  the  Consti-uction  Service  of  the  Quar- 
termaster Corps  on  duty  at  that  station. 

Constructing  Qu.'vrtermaster. 

Fort  Sam  Houston,  Texas,  Sept.  17. 

Wood  and  Cast-iron  Pipe 

Sir — I  can  readily  understand  your  motive  in  vwiting  the 
editorial  note,  "Wood  Water  Pipe  at  Norfolk,"  in  your 
issue  of  Sept.  8  but  may  I  not  suggest  carrying  the  same 
idea  a  little  further?  "Thoughtless  people"  might  also 
get  the  impression  from  Mr.  Ledoux's  article  that  tubercul- 
ation  is  an  incurable  cast-iron  pipe  disease  and  that  wood 
pipe  is  to  be  preferred  to  cast-iron  on  this  account.  As  a 
matter  of  fact,  we  all  know  that  many  waters  will  not  cause 
tuberculation  at  all,  and  even  where  it  does  occur  it  can 
be  remedied  by  cleaning  the  main. 

Cleaning  a  water  main  that  becomes  tubeixulated  to  such 
an  extent  as  to  seriously  interfere  with  the  flow  should  be 
pai-t  of  the  regular  maintenance  work.  Furthermore,  with 
the  efficient  cleaning  methods  now  used,  it  is  hardly  fair  to 
figure  pipe  discharges  using  a  co-efficient  for  pipe  thirty 
years  or  more  old,  since  regular  cleaning  should  keep  this 
figure  well  down  toward  the  ten-year  value.  While  I  have 
no  figures  at  hand  as  to  the  cost  of  the  repairs  on  the 
Norfolk  main,  my  guess  is  that  it  would  have  paid  for  sev- 
eral cleanings  of  cast-iron  pipe,  and  if  cast-iron  pipe  had 
been  used,  instead  of  now  having  a  patched  conduit  Norfolk 
would  have  one  in  good  shape  with  another  hundred  years 
of  life  still  in  it.  Thomas  F.  Woue, 

Secretary  Cast  Iron  Pipe  Publicity  Bureau. 

Chicago,  111.,  Sept.  17. 


Plumber  or  Sanitary  Engineer 

Sir — I  am  enclosing  an  article  clipped  from  a  monthly 
periodical  issued  by  one  of  the  great  manufacturing  organ- 
izations of  this  country. 

It  is  rather  interesting  to  the  engineering — I  was  going 
to  write  "profession,"  but  I  am  growing  more  and  more 
in  doubt  whether  there  (s  any  such  profesi<io». 

Perhaps  you  may  think  the  article  worthy  of  editorial 
comment.  An  Old  Civil  Engineer. 

New  York,  Sept.  6,  1921. 

The  enclosure,  from  The  Valve  World,  a  house  organ  of 
Crane  Co.,  Chicago,  is  an  article  by  R.  Vessey,  entitled, 
"Let's  Put  It  Over."     It  reads  as  follows: 

"The  latest  state  to  adopt  the  term  'Sanitary  Engineer* 
for  plumber  is  Colorado.  We  now  have  Indiana,  Tennessee, 
Minnesota  and  Colorado.  At  the  latest  convention  of  Cah- 
fornia  Master  Plumbers  it  was  suggested  to  change  the 
name  to  Domestic  Sanitary  Engineers,  but  this  did  not  carry 
which  is  very  unfortunate.     Still,  all  things  require  time. 

"When  I  suggested  first  the  term  in  1913  in  an  article 
which  I  prepared  for  the  Plitmbent'  Trade  Joiirtml,  I  had 
set  ten  years  as  the  time  required  to  'put  it  over,'  which 
leaves  about  two  and  a  half  years  to  go. 

"Hundreds  of  individual  plumbers  are  changing  from 
Plumbers  to  Sanitary  Engineers  in  every  state  of  the  Union 
and  in  most  cases  they  are  the  live  wires  in  their  com- 
munity, real  business  men  with  a  thought  for  the  future, 
not  only  for  their  business  but  their  families,  their  social 
standing  and  general  uplift. 

"The  peculiar  thing  to  us  is  that  the  term  has  been 
adopted  by  progressive  states  in  the  West  and  South  but 
the  East  lags.  Is  the  East  going  to  allow  the  West  and 
South  to  beat  it  to  it  ?     We  hope  not. 

"Let  us  all  get  together  and  put  it  over  'now.' " 

[Our  comment  will  be  very  brief.  It  is  our  judgment  thai 
the  Federated  American  Engineering  Societies  and  the 
national  and  local  engineering  societies  should  bestir^them 
•selves  and  see  to  it  that  the  plumbers,  do  not  '.'put  it  over.' 
Otherwise  we, ..the  professional- engineers,  iwill  shortly  bi 
nameless.^=-EDiTOR.l 


September  29.  1921 
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Hints  for  the  Contractor 


Determining  Character  of  Subsoil 
With  Sounding  Rods 

By  George  E.  Horr 


WASH  borings  may  give  valuable  information  re- 
garding the  nature  of  the  subsoil  when  soil- 
bearing  footings  are  contemplated,  but  the  informa- 
tion obtained  from  such  borings  is  largely  negative 
when  rock  or  pile-bearing  footings  are  in  question. 
The  writer  knows  of  one  case  where  seven  wash  borings 
made  on  a  building  site  indicated  rock  slightly  below 
grade.  When  excavation  was  carried  to  this  level  it 
developed  that  in  each  case  the  wash  boring  had  brought 
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DETAILS   OF  SOt'NDING  ROD 

ip  on  large  boulders.  The  considerable  expense  of  thesf 
wrings  might  have  been  saved  and  just  as  definite  in- 
'ormation  could  have  been  obtained  at  small  cost  by 
ising  sounding  rods. 

The   information  obtained  by  the  use  of  rods  is,  of 

curse,  also  negative,  but  the  small  cost  of  the  equip- 

nent  and  the  low  labor  cost  of  making  the  soundings 

eems  to  warrant  more  general  u.se  of  this  method  for 

omparatively    shallow    explorations.      Such    soundings 

lay  often  be  made  to  advantage  as  a  preliminary  step 

■efore  deeper  borings.     When   piles   are   contemplated 

he   results   of  the   soundings   will   give   valuable   data 

egarding  the   penetrability   of   the   soil   and   probable 

mgths  of  piles  required.     It  is  frequently  possible  to 

icate  sub-surface  obstructions  which  would  not  permit 

he  driving  of  piles. 

A  satisfactorj-  set  of  rods  can  be  made  of  5-in.  round 

)0l  steel  consisting  of  one  pointed-end  section,  as  many 

lid-sections   as   may   be   needed   to   sound   the   desired 

epth,  couplings,  and  a  driving  head,   as   indicated   in 

18  sketch.     The  only  tools  required  are  an  8-lb.  sledge 

'-immer,  two  stillson  wrenches,  a  short  piece  of  chain 

nd  a  lever  to  pull  the  rods.     The  pointed  section  of 

)d  is  driven   into  the  ground   until   almo.st  to  grade, 

hen  a  mid-section  is  coupled  on  and  the  driving  con- 


tinued until  another  mid-section  is  required.  When 
refusal  is  obtained,  under  average  blows,  the  rod  is 
pulled.  Another  sounding  should  be  made  about  4  ft. 
away  to  determine  if  the  first  might  have  hit  a  boulder. 
If  the  rod  brings  up  only  a  few  feet  below  the  surface, 
a  test  pit  should  be  dug  to  determine  if  boulders  are 
obstructing  or  whether  rock  has  been  found. 

Two  men  can  make  a  sounding  to  the  depth  of  25  ft., 
including  the  pulling  of  the  rods,   in  about  one  hour. 

Locating  Contractors'  Equipment 

WITH  colored  thumb-tacks  and  a  blackboard 
arranged  as  indicated  by  the  accompanying 
sketch,  the  Dravo  Contracting  Co.,  Pittsburgh,  Pa., 
keeps  a  visual  equipment-location  record  which  is  use- 
ful wherever  a  number  of  contracts  are  in  progress.  A 
tack  of  a  certain  color  indicates  each  type  of  equipment 
and  a  numeral  on  the  tack  tells  the  number  of  items  of 
the  type.  The.'^e  tacks  are  placed  in  the  "classification" 
column  and  indicate  the  equipment  on  hand.     Similar 
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BLACKBOARD  EQUIPMENT-LOCATION  RECORD 

tacks  in  the  remaining  columns  show  the  distribution. 
Taking,  for  example,  buckets,  the  "classification"  column 
shows  three  types  of  buckets  and  the  numerals  show,  say, 
three  of  one  type  and  two  each  of  the  other  types.  Two 
buckets  are  in  the  warehouse,  one,  indicated  by  a  small 
tack,  being  in  process  of  repair,  and  the  other,  indicated 
by  a  large  tack,  with  repairs  completed  and  the  bucket 
ready  for  shipment.  The  other  buckets  are  distributed 
between  jobs  127.  162,  and  129.  On  job  162  one  bucket, 
indicated  by  a  large  tack,  is  no  longer  required  and 
can  be  transferred  to  another  job.  The  small  tacks 
indicate  the  other  buckets  to  be  in  use. 


Fast  Pavement  Construction  in  Iowa 

Using  an  industrial  railway  outfit,  1,020  ft.  of  con- 
crete pavement,  7  in.  thick,  at  the  sides  and  8  in.  thick 
in  the  center,  18  ft.  wide  was  recently  completed  in  16 
hours  continuous  run  on  the  Lincoln  Highway  in  Clin- 
ton County,  Iowa.  The  mixer  was  kept  supplied  by  one 
locomotive  hauling  ten  cars  to  each  train.  As  this  por- 
tion of  the  highway  is  on  an  approximately  5  per  cent 
down  grade,  1  mile  long,  another  locomotive  was  kept 
at  the  mixer  to  prevent  the  cars  from  getting  away 
on  the  hill.  The  average  haul  from  the  material  yard 
was  one  mile.  Work  was  started  at  4:"30  a.m.  and  the 
header  board  was  in  and  the  joint  fini.^hed  by  9:30 
p.m.,  with  one  hour  lay-off,  altogether,  for  meals.  The 
work  progressed  at  the  average  rate  of  64  ft.  an  hour. 
The  contractor  was  Koss  Construction  Co.,  of  Des 
Moines. 
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To  Aid  in  Solving  Snow 
Removal  Problem 

Methods    and    Equipment    Discussed   at 

Forum   of  American   Society  of 

Mechanical  Engineers 

A  wide  range  of  methods  and  ma- 
chines for  the  solution  of  the  snow- 
removal  problem  in  New  York  and 
other  cities  was  introduced  at  the  meet- 
ing of  the  Material-Handling  Section 
of  the  American  Society  of  Mechanical 
Engineers  in  New  York,  Sept.  23,  fol- 
lowing a  presentation  of  the  facts  in 
the  case  from  the  point  ofview  of  the 
city  official  by  John  P.  Leo  and  John  T. 
Fethorston,  commissioner  and  ex-com- 
missioner, respectively,  of  the  New 
York  Department  of  Street  Cleaning, 
and  John  Kenlon,  chief  of  the  Fire  De- 
partment. The  meeting,  at  which 
Nathan  C.  Johnson  presided,  was  the 
outgrowth  of  a  recommendation  for  a 
foi-um  on  snow  removal,  made  after 
last  February's  severe  storm  by  Henry 
L.  Doherty. 

The  discussion  centered  on  various 
snow-removal  devices,  including  me- 
chanical loaders  of  the  conveyor  type, 
rotary  plows  adapted  to  municipal 
operations  from  the  exnerience  of  West- 
ern railroads,  and  snow-melting  devices. 

Possibilities  in  Briquetting 
A  number  of  speakers  presented  plans 
for  the  briquetting  of  snow,  the  object 
being  to  reduce  its  volume  about  nine- 
tenths,  thus  enabling  the  material  to 
be  piled  along  the  street  so  as  to  occupy 
a  comparatively  small  area,  or  loaded 
into  trucks  which  could,  with  loads  of 
briquetted  snow,  more  nearly  operate 
at  their  ratio  carrying  capacities  than 
is  possible  with  loose  snow.  Mr.  Doherty 
expressed  confidence  in  the  development 
of  some  practical  scheme  of  briquetting 
snow  and  it  was  brought  out  in  the 
discussion  that  a  device  of  this  sort 
had  been  developed  '10  years  ago  by 
Thomas  A.  Edison. 

The  problem  of  city  snow  removal 
was  tersely  stated  by  former  commis- 
sioner Fetherston  when  he  said  that 
answers  are  needed  to  the  following 
three  fundamental  questions:  (1)  For 
what  depth  of  fall,  density,  rate  dura- 
tion, and  occurrence  of  snow  shall  the 
city  reasonably  prepare  each  winter? 
(2)  What  are  the  allowable  maximums 
for  the  design  of  the  organization  and 
apparatus?  (3)  How  many  hours  or 
days  should  reasonably  be  allowed  for 
the  removal  of  snow  from  the  sched- 
uled area,  meantime  keeping  the  streets 
free  for  the  movement  of  traffic  in 
order  that  the  citizens  of  the  town  may 
judge,  reasonably,  of  the  efficiency  of 
the  organization,  methods,  procedure, 
management  and  apparatus? 
540 


Memphis  Club  Favors  Commis- 
sions for  Sanitary  Engineers 

The  Engineers*  Club  of  Memphis  has 
passed  resolutions  endorsing  the  bill 
now  before  Congress  to  conuiiission 
sanitary  engineers  in  the  United  States 
Public  Health  Service  (H.R.  7541), 
noted  in  this  journal,  Aug.  18,  p.  26. 

The  following  data  regarding  snow 
in  New  York  City  were  presented: 
The  average  annual  snowfall  amounts 
to  32  in.  The  weight  of  newly  fallen 
snow  varies  from  6  to  30  lb.  per  cubic 


Illinois  Wants  Bids 
on  61  Bridges 
Bids  will  be  received  up  fo  Oct. 
4  for  the  construction  of  61  bridges, 
involving  109  concrete  and  8  steel 
spans,  which  compose  the  1922 
state  bond  issue  bridge  program  of 
the  Illinois  Division  of  Highways. 
Three  of  the  projects,  only,  are 
scheduled  to  be  completed  this  year. 


foot;  compacted  snow  weighs  from  30 
to  50  lb.  per  cubic  foot.  Average  snow 
loaded  in  trucks  weighs  36  lb.  per  cubic 
foot.  The  maximum  rate  of  snowfall 
is  about  1  in.  per  hour  and  the  average 
rate  i  in.  per  hour.  The  snowstorms 
of  longest  duration  seldom  exceed  30 
hr.  Between  1905  and  1914  the  greatest 
single  snowstorm  had  a  depth  of  14.5 
in.  In  1917-18  the  New  York  Street 
Cleaning  Department  scheduled  for 
snow  removal  953  miles  of  streets  with 
an  area  of  33,537,577  sq.yd.  equal  to  a 
roadway  60  ft.  wide  extending  from 
New  York  to  Chicago.  A  6-in.  fall  on 
this  area  deposits  5,500,000  cu.yd. 

Fftherston's  Recommendations 
The  following  recommendations  were 
made  by  Mr.  Fetherston  as  a  means  of 
solving  the  snow  problem:  (1)  Set  up 
standards  of  quantity,  quality,  time  and 
conditions  as  a  basis  for  the  design  of 
organization,  methods,  procedure  and 
equipment.  (2)  Provide  personnel  and 
apparatus  to  meet  the  conditions,  and 
make  the  work  attractive  to  available 
forces  by  offering  pay  commensurate 
with  work  and  the  results  secured.  (3) 
Assure  long  tenure  of  office  to  compe- 
tent city  officials.  There  have  been  11 
commissioners  of  street  cleaning  In 
New  York  City  in  23  years. 

The  meeting  concluded  with  the  pass- 
age of  a  resolution  authorizing  the 
council  of  the  American  Society  of 
Mechanical  Engineers  to  appoint  a  com- 
mittee of  its  members  to  co-operate 
with  city  officials  on  the  snow-removal 
problem  and  the  development  of  me- 
chanical apparatus  therefor. 


Calaveras  Dam  to  Be  Raised 
to  Height  of  175  Ft. 

Work  on  the  Calaveras  dam  of  the 
Spring  Valley  Water  Co.  in  California 
has  recently  been  resumed  in  accord- 
ance with  an  order  of  the  California 
Railroad  Commission.  At  its  present 
height  of  85  ft.  the  dam  stores  8,000,- 
000,000  gal.;  when  raised  to  175  ft.  it 
will  impound  43,000,000,000  gal.  and 
will  increase  the  available  daily  supply 
of  San  Francisco  by  24,000,000  gal.  The 
present  work  is  of  a  preparatory 
nature.  The  method  to  be  used  in 
handling  and  depositing  the  material 
has  not  yet  been  decided. 


No  Danger  of  Settlement  of 
Lincoln  Memorial 

Published  reports  that  the  Lincoln 
memorial  at  Washington,  D.  C,  is 
threatened  by  subsidence  ai-e  denied 
emphatically  by  Colonel  C.  O.  Sher- 
rill,  in  charge  of  public  buildings  and 
grounds.  Colonel  Sherrill  states  that 
there  has  been  no  difficulty  whatever 
with  the  memorial  itself.  It  rests  on 
concrete  piles,  which  were  carried  down 
50  ft.  to  bed  rock.-  The  entire  area 
occupied  by  the  monument  and  grounds 
was  filled  hydraulically.  The  land  had 
not  consolidated  completely  at  the  time 
the  memorial  was  erected  and  in  an 
effort  to  keep  within  the  appi-opria- 
tion,  the  foundations  of  the  approaches 
to  the  monument  were  not  carried  to 
bed  rock.  After  their  completion,  set- 
tlement was  noticed  and  work  now  is 
in  progress  to  extend  their  founda- 
tions to   a  permanent  stratum. 


Tractive  Resistance  Data  Wanted 

The  committee  on  economic  theory  of 
highway  improvement  of  the  National 
Research  Council,  through  Major  Mark 
L.  Ireland,  Quartermaster  Corps,  U. 
S.  Army,  has  sent  out  a  request  for 
data  on  the  tractive  resistance  of  roads. 
Bibliographies  or  experimental  data  on 
the  following  subjects  are  desired: 
Tractive  resistance  of  roads;  manner  of 
energy  absorption  in  motor  vehicles; 
gasoline  consumption  of  various  vehi- 
cles on  various  roads;  scientific  testing 
of  automobiles;  economics  of  highway 
transportation. 

The  research,  which  is  to  be  under- 
taken through  a  combination  of  War 
Department  interests  and  those  of  the 
Massachusetts  Institute  of  Technology, 
will  be  confined,  for  the  present,  to  de- 
termining the  tractive  resistance  of 
concrete  surfaced  highways  to  IJ  and 
3-ton  gasoline  trucks.  Information 
may  be  sent  to  Major  Ireland,  c/o 
Electrical  Engineering  Department, 
Massachusetts  Institute  of  Technology, 
Cambridge,  Mass. 
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Milwaukee  To  Ask  Bids  on 
Activated  Sludge  Plant 

Plans    to    Award    Lump-Sum    Contract 

for  Sewage   Works 

in  December 

Proposals  for  buildinfr  the  concrete 
aeration  and  sedimentation  tanks  for 
the  activated-sludge  sewage  disposal 
plant  now  being  constructed  by  the 
Sewerage  Commission  of  Milwaukee 
will  be  asked  soon  with  the  expectation 
of  awarding  contracts  in  December. 

As  planned  the  work  consists  of  24 
aeration  tanks,  237  ft.  8  in.  long,  45 
ft.  wide  and  16  ft.  7  in.  deep;  11  sedi- 
mentation tanks  98  ft.  in  diameter  and 
16  ft.  deep,  and  4  sedimentation  tanks 
43  ft.  4  in.  in  diameter  and  16  ft.  deep, 
all  of  reinforced  concrete.  There  will 
also  be  1,440  lin.ft.  of  pipe  galleries  17 
ft.  wide  by  13  ft.  high,  of  brick  con- 
struction, and  conduits,  piping,  sluice 
gates,  valves,  meters  and  miscellaneous 
equipment.  About  5,000  tons  of  steel 
reinforcing  rods;  62,000  cu.yd.  of  con- 
crete; 80,000  filtros  diffusion  plates,  and 
42  meters  will  be  used  on  the  work, 
together  with  a  large  quantity  of  cast- 
iron  pipe,  from  66  in.  to  10  in.  in 
diameter,  and  galvanized-iron  pipe  and 
fittings,  from  2  in.  to  1  in.  in  diameter. 

Lump-Sum  Basis 

The  work  is  to  be  done  on  the  lump 
sum  basis,  the  Sewerage  Commission 
furnishing  the  steel,  cement,  brick,  cast- 
iron  pipe,  meters,  valves  and  sluice 
gates.  Pile  foundations  have  been  pro- 
vided for  the  tanks  so  that  the  pi-e- 
liminary  preparation  work  is  largely 
eliminated. 

All  plans  have  been  prepared  with  a 
view  of  simplifying  construction  by 
means  of  uniform  concrete  forms,  so 
far  as  these  may  be  possible.  Rail- 
ways and  boats  reach  the  site  of  the 
work,  which  is  so  located  as  to  be  free 
from  all  municipal  transportation  diffi- 
culties. 

At  the  present  time  contracts  amount- 
ing to  $2,233,600  have  been  awarded 
for  the  disposal  plant  construction, 
and,  including  the  work  described  above 
and  other  work  to  be  contracted  during 
the  next  18  months,  this  sum  will  be 
increased  about  $5,000,000.  T.  Chalkley 
Hatton  is  chief  engineer. 

Engineer  Registration  Board  for 
Pennsylvania  Appointed 

Govei-nor  Sproul,  of  Pennsylvania, 
on  Aug.  24,  announced  the  following 
appointments  to  the  state  board  for 
the  registration  of  professional  engi- 
neers and  land  surveyors:  Richard  L. 
Humphrey,  consulting  engineer,  Phila- 
delphia; Henry  S.  Drinker,  Lehigh  Uni- 
versity, South  Bethlehem;  William  Mc- 
Clellan,  consulting  engineer,  Philadel- 
phia; A.  B.  Clemens,  International  Cor- 
respondence Schools,  Scranton;  Samuel 
D.  Foster,  consulting  highway  engi- 
neer, Pittsburgh.  In  the  order  above 
named  the  now  members  of  the  board 
will  serve  respectively  5,  4,  3,  2,  and  1 
years. 


National  Drainage  Congress 
Meets  in  St.  Paul 

At  the  tenth  annual  meeting  of  the 
National  Drainage  Congress,  held  in 
St.  Paul,  Minn.,  Sept.  22-24,  resolu- 
tions were  passed  urging  more  ade- 
quate state  protection  of  settlers  on 
reclaimed  lands  and  the  improvement 
and  simplification  of  state  laws  affect- 
ing drainage  and  other  forms  of  recla- 
mation. 

Dr.  F.  H.  Newell,  of  Washington,  D. 
C,    in    an    address    on    colonization    of 


Fall  Letting  of  Highway  Con- 
tracts for  New  York  State 

THE  principle  of  letting  contracts 
for  the  1922  highway  program 
this  fall  has  been  accepted  by  the 
New  York  State  Commission  of 
Highways.  "Engineering  News-Rec- 
ord" has  received  from  Co-tnmissioner 
Herbert  S.  Sisson  the  folloiving  offi- 
cial statement  of  policy: 

"I  have  your  letter  of  the  19th.  We 
expect  to  let  something  less  than  50 
per  cent  of  the  contracts  for  highway 
construction  during  the  season  of 
1922  this  Fall.  We  would  be  glad  to 
to  contract  for  the  full  construction 
program  for  next  season  as  soon  as 
possible,  but  owing  to  the  fact  that 
no  appropriations  are  available  for  at 
least  50  per  cent  of  the  work  to  be 
done  next  year,  we  must  wait  until 
the  Legislature  makes  an  appropria- 
tion necessary  for  construction  work. 
Our  Legislature  convenes  on  or  about 
Jan.  1,  and  I  believe  will  provide 
funds  for  highway  construction  very 
early  in  the  session. 

"We  hope  to  be  in  a  position  to 
contract  for  our  entire  1922  program 
on  or  before  May  15." 


reclaimed  lands,  stated  that  while  many 
millions  of  dollars  have  been  spent  for 
reclaiming  lands  by  drainage,  irriga- 
tion and  clearing,  the  most  funda- 
mental activity  of  all,  that  of  properly 
selecting  and  caring  for  settlers,  is 
still  shamefully  neglected. 

Clark  E.  Jacoby,  of  Kansas  City, 
Mo.,  newly  elected  president  of  the 
organization,  advocated  reclaiming 
through  private  enterprise,  instead  of 
state  or  federal  aid. 

If  artificial  drainage  of  swamp  lands 
in  Minnesota  is  continued,  said  J.  N. 
Ryker,  government  meteorologist,  the 
Mississippi  River  will  soon  lose  most 
of  its  value  for  navigation  unless  locks 
and  dams  are  installed  at  intervals  to 
control  the  water. 

Drainage  projects,  by  carrying  off 
water  from  the  subsoil  and  natural 
reservoirs,  prevent  the  ground  from 
holding  water  and  giving  it  off  gradu- 
ally, according  to  Mr.  Ryker.  The  result 
is  that  rains  are  carried  off  into 
streams  at  once,  causing  abnormal 
floods  for  the  time  being,  and  abnorm- 
ally low  water  afterwards. 

Drainage  experts  attending  the  con- 
gress did  not  deny  the  truth  of  Mr. 
Ryker's  statements,  but  held  to  the 
theory  that  the  benefits  resulting  from 
drainage  outweigh  the  damages. 


Col.  Keller  Heads  Capital's 
Engineering  Department 

Succeeds  Col.  Kutz  as  Engineer- 
Commissioner  of   District 
of  Columbia 

Col.  Charles  Keller,  Coi-ps  of  Engi- 
neers, U.  S.  Army,  has  been  appointed 
by  the  President,  acting  upon  the  re- 
commendation of 
Major -Gen.  Lan- 
sing H.  Beach, 
Cliief  of  Engi- 
neers, to  be  engi- 
neer -  commissioner 
of  the  District  of 
Columbia,  succeed- 
ing Col.  Charles 
W.  Kutz.  The 
duties  of  this  po- 
sition are  prac- 
tically those  of  city 
engineer,  in  addi- 
tion to  participa- 
tion in  administer- 
ing the  affairs  of 
the  district  as  a  member  of  the  board 
of  three  commissioners.  Col.  Keller's 
most  recent  detail  has  been  in  the 
office  of  the  Chief  of  Engineers  at 
Washington,  where  he  has  devoted 
a  considerable  part  of  his  time  to 
studies  of  port  and  waterway  prob- 
lems, having  served,  also,  as  a  member 
of  the  War  Department's  board  of  en- 
gineers for  rivers  and  harboi-s.  During 
the  World  War  he  served  in  France, 
with  rank  of  brigadier-general,  as  as- 
sistant to  Major-Gen.  William  C.  Lang- 
fitt,  chief  engineer,  A.  E.  F.,  being  sta- 
tion first  at  Tours  and  later  at  General 
Headquarters  at  Chaumont,  where  he 
acted  as  the  chief  engineer's  represen- 
tative in  relations  with  the  General 
Staff.  He  is  generally  regarded  as  one 
of  the  ablest  engineering  executives  in 
the  Corps. 

Col.  Keller  is  a  native  of  New  York 
and  was  graduated  from  the  U.  S. 
Military  Academy  in  1890.  He  has 
filled  many  important  engineering  posi- 
tions with  the  Corps  of  Engineers  in 
this  country,  in  addition  to  his  service 
in  the  Philippines  and  in  France.  Dur- 
ing the  last  two  yea'-s  he  has  repre- 
sented the  State  Department  in  nego- 
tiations with  the  Canadian  Government 
regarding  boundary  waters.  He  is  a 
holder  of  the  Distinguished  Service 
Medal  and  was  decorated  by  the  French 
Government  with  the  Legion  of  Honor. 
His  citation  for  the  Distinguished  Serv- 
ice Medal  reads  as  follows: 

"For  exceptionally  meritorious  and 
distinguished  service.  As  assistant  to 
the  Chief  of  Engineers,  U.  S.  Army, 
he  was  instrumental  in  initiating  poli- 
cies which  protected  the  channels  and 
anchorages  of  our  important  harbors 
from  observation  by  enemy  aliens.  As 
power  administrator  on  behalf  of  the 
United  States  he  organized  the  Power 
Section  of  the  War  Industries  Board 
and  initiated  measures  as  a  result  of 
which  the  war  program  of  the  country 
was  successfully  protected  against  seri- 
ous delay  due  to  power  shortage." 
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Cantilever  Bridge  for  Australia 

The  cantilever  bridge  which  is  pro- 
posed to  span  the  neck  of  tlie  harbor 
at  Sydney,  New  South  Wales,  is  to 
have  a  span  of  1,600  ft.  c.  to  c.  of 
piers,  according  to  a  statement  issued 
by  the  Harbor  Trust  Commissioners. 
Both  cantilever  and  anchor  arms  will 
be  500  ft.  long,  the  former  carrying  a 
600-ft.  suspended  span.  A  clear  head 
room  of  140  ft.  above  the  water  will  b.' 
provided.  There  will  be  four  tracks  fo  ■ 
electric  suburban  trains,  a  3.5-ft.  soad- 
way  for  ordinary  vehicles,  and  18-ft. 
roadway  for  automobiles  and  a  15-ft. 
sidewalk.  The  maximum  live  load  will 
be  equivalent  to  about  11,000  tons.  This 
bridge  in  relation  to  the  rapid-transit 
system  of  the  city  of  Sydney  was 
described  in  Engineering  News-Record, 
July  8,  1920,  p.  56. 

F.  T.  Sheets  Named  Head  of 
Illinois  Highwajs 

New   Executive.   ."Jl    Years  Old.   Started 

Work    With    Department    in    1907 

as   Engineering    Clerk 

Fi-ank  T.  Sheets,  until  recently  en- 
gineer of  design  in  the  Division  of 
Highways,  Illinois  Department  of  Pub- 
lic Works,  has  been 
promoted,  through 
appointment  by  the 
Governor,  to  the 
position  of  super- 
intendent of  high- 
ways formerly  held 
by  S.  E.  Bradt, 
who  has  resigned 
to  devote  his  time 
to  private  interests 
in  DeKalb.  At  the 
age  of  31  Mr. 
Sheets  thus  be- 
comes the  administrative  head  of  the 
state  highway  organization  which  has 
already  completed  more  than  1,200 
miles  of  high  type  pavement  and  is 
finishing  its  connected  system  of  state 
roads,  with  a  bond  issue  progi-am  of 
.$60,000,000  to  be  carried  out. 

Following  ids  graduation  from  the 
University  of  Illinois  in  1914,  Mr. 
Sheets  was  appointed  assistant  engi- 
neer in  the  Illinois  State  Highway  De- 
partment, with  which  he  had  previously 
l)een  connected  in  various  subordinate 
engineering  capacities  prior  to  his  entry 
into  college  and  during  his  summer  va- 
cations. Mr.  Sheets  has  come  up 
through  the  ranks  to  his  present  posi- 
tion, having  started  work  with  the  de- 
partment in  1907  as  an  engineering 
clerk.  Since  that  time  his  duties  have 
related  to  practically  every  fc:iturc  of 
state  highway  engineering,  including 
surveys,  design  of  reinforccd-concrete 
and  steel  bridges,  .superintendance  of 
day  labor  and  maintenance.  Since  June, 
1919,  in  his  capacity  of  engineer  of  de- 
sign, Mr.  Sheets  has  supervised  the 
work  of  the  offices  of  road  engineer, 
bridge  engineer,  and  nine  district  engi- 
neers of  the  highway  division  on  loca- 
tion, surveys,  plans,  estimates,  specifica- 
tions and  contracts  for  work  amounting 
to  about  $35  000,000. 


Changes  Affecting  Organization 
Made  by  A.  G.  C. 

Several  changes  affecting  the  or- 
ganization of  the  Associated  General 
Contractors  of  America  were  made  by 
the  executive  board  at  the  recent  meet- 
ing at  White  Sulphur  Springs,  W.  Va. 

The  revisions  provide  among  other 
features,  for:  (1)  Membership  through 
local  chapters;  (2)  state  or  construction 
area  divisions  to  be  known  as 
"branches";  (3)  a  new  schedule  of  dues 
favoring  the  contractor  doing  an  an- 
nual business  of  less  than  $500,000; 
(4)  an  increase  of  the  board  of  direc- 
tors from  12  to  19  and  election  by 
territory. 

In  addition  to  these  resolutions,  the 
board  recommended  that  the  committee 
on  organization  take  under  advisement 
a  plan  creating  a  junior  membership 
with  limited  privileges,  which  would 
include  general  contractors  not  now 
eligible  for  membership  in  the  A.  G.  C, 
and   superintendents. 

Metropolitan  Water  District  for 
Twin  Cities  Opposed 

Opposing  the  proposal  to  form  a 
metropolitan  water  district  for  Minne- 
apolis and  St.  Paul,  John  W.  Kelsey, 
general  superintendent.  Bureau  of 
Water,  St.  Paul,  in  the  September 
Bulletin  of  the  Minnesota  Federation  of 
Architectural  and  Engineering  So- 
cieties, concludes  that  since  both  cities 
must  obtain  their  water  from  the  Mis- 
sissippi River  there  is  little  economic 
or  physical  reason  for  combining  the 
two  systems. 

St.  Paul  plans  to  tap  the  Mississippi 
River  four  and  a  half  miles  north  of 
the  Minneapolis  intake  and  pump  water 
by  conduit  to  Charles  Lake,  a  tributary 
to  Pleasant  Lake,  one  of  the  existing 
impounding  reservoirs.  This  scheme 
eliminates  duplicate  conduit  and  pump- 
ing machinery  and  also  makes  use  of 
the  lakes  as  a  sedimentation  basins. 


City  Classification  an  Issue  in 
Appeal  for  Road  Funds 

Of  direct  interest  to  smaller  cities  of 
the  state  of  Washington  and  to  all  oth- 
ers in  relation  to  apportionment  of  state 
highway  maintenance  funds  within  the 
corporate  limits  of  first  and  second  class 
cities,  is  a  recent  decision  of  the  Su- 
preme Court  that  third-class  cities  do 
not  automatically  become  second-class 
cities  simply  by  adopting  the  commis- 
sion form  of  government.  Further 
compliance  with  statutory  procedure  is 
necessary  in  the  holding  of  an  election 
and  completion  of  all  formal  require- 
ments involving  the  transfer  of  classifi- 
cation. 

The  ruling  is  made  in  denial  of  a 
writ  of  mandate  petitioned  for  by  the 
city  to  Yakima  to  compel  the  state  aud- 
itor to  apportion  that  city  $500  per  mile 
for  highway  maintenance,  under  the 
maintenance  statute,  instead  of  $300  as 
fixed  for  third  class  city  apportionment. 
Yakima  relied  upon  its  adoption  of  com- 
mission government  for  its  admission 
into  second-class  rating  and  the  conse- 
quent $500  apportionment. 


Roadmasters  and  Engineers 
Talk  on  Track 

Budget  System  for  ^laintenance  Work — 
Economy  of  Treated  Ties — 
Curve  Lining 
Real  discussions  in  which  many  mem- 
bers described  their  own  methods  and 
expressed  opinions  freely  featured  the 
annual  meeting  of  the  Roadmasters  and 
Maintenance  of  Way  Association,  held 
in  Chicago  Sept.  20  to  23,  W.  P.  Wiltsee, 
assistant  engineer.  Norfolk  &  Western 
R.R.,  presiding.  C.  A.  IMoi-se,  chief  en- 
gineer of  the  Chicago,  Rock  Island  & 
Pacific  Ry.,  strongly  advocated  the 
budget  system  in  distributing  appro- 
priations for  track  maintenance,  classi- 
fications of  work  and  records  of  unit 
costs. 

Tie  Service  Records 

Records  covering  thousands  of  ties 
in  many  states,  presented  by  J.  H. 
Waterman,  superintendent  of  timber 
presel•^'ation.  C..  B.  &  Q.  R.R.,  show 
that  where  from  1  to  20  per  cent  of 
treated  ties  have  been  removed  on  ac- 
count of  decay,  the  renewals  of  un- 
treated ties  of  the  same  woods  have 
been  from  70  to  100  per  cent.  Where 
certain  untreated  ties  had  a  life  of 
from  2  to  6  years,  treated  ties  of  the 
same  wood  are  still  in  use  after  20 
years'  service.  For  tie  renewals  a  force 
of  eight  men  or  less  is  preferable  to 
a  large  gang,  according  to  the  report 
of  a  committee  headed  by  E.  P.  Hawk- 
ins, division  engineer,  Missouri  Pacific 
R.R. 

Track  crossings  with  single-piece 
castings  of  manganese  steel  and  having 
a  concrete  slab  allowing  for  8  to  10 
in.  of  ballast  were  recommended  for 
heavy-traffic  main  lines  in  a  report  by 
D.  d'Hern,  E.,  J.  &  E.  R.R.  Longi- 
tudinal plates  under  rails  carrying  the 
heavier  traffic  were  considered  prefer-, 
able  to  corner  plates  under  rail  inter- 
sections, as  the  latter  interfere  with 
proper  tamping. 

String  Lining  kor  Curves 
Different  methods  of  string  lining 
for  curves,  in  order  to  take  out  irregu- 
larities, were  submitted  by  H.  L.  Pierce, 
supei-visor,  Pennsylvania  R.R.  His  ad- 
dress was  accompanied  by  tables  show- 
ing the  amounts  of  throw  required  at 
different  points  to  move  the  curve  in 
and  out  to  its  true  position.  As  a 
result  of  investigation  the  Pennsylvania 
R.R.  has  adopted  a  rule  that  the  align- 
ment of  cun'es  should  be  maintained 
by  means  of  the  string  method.  Classi- 
fication and  distribution  of  second-hand 
rail  was  reported  on  by  a  committee 
beaded  by  L.  E.  Sale,  suoervisor,  Penn- 
svlvania  R.R.  Reports  and  accounts  for 
the  roadmaster's  office  were  presented 
by  F.  J.  Mever.  assistant  engineer  of 
the  N.  Y.,  0.&  W.  R.R. 

The  new  president  i:  L.  M.  Denney, 
supei-visor  of  the  C,  C,  C.  &  L.  Ry. 
at  Indianapolis,  Ind.  It  was  voted  to 
hold  the  next  annual  meeting  of  the 
associatoin  in  Cleveland,  the  date  to  be 
announced  later. 
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To  Visit  Sanitary  Works  in  and 
Near  New  York  City 

Inspections  of  various  sanitary  engi- 
neering works  in  and  near  New  York 
City,  together  with  addresses  on  water- 
supply,  sewage  and  garbage  disposal, 
are  a  part  of  the  program  of  the  Public 
Health  Institute,  Nov.  8-12,  the  week 
preceding  the  fiftieth  annual  conven- 
tion of  the  American  Public  Health 
Association  in  New  York  City.  Oppor- 
tunities to  gain  information  in  other 
fields  of  public  health  work  will  also 
be  afforded  by  the  Institute.  Enrol- 
ments, open  to  non-members  as  well  as 
members  of  the  A.  P.  H.  a.,  may  be 
made  with  Dr.  H.  B.  Armstrong, 
director  of  the  Institute,  370  Seventh 
Ave.,  New  York  City.  An  enrolling 
fee  of  not  more  than  $10  will  be 
charged.  Kenneth  Allen,  sanitary 
engineer.  Board  of  Estimate  and  Ap- 
portionment, New  York  City,  is  cKalr- 
man  of  the  Institute's  committee  on 
sanitary  engineering. 

Bar  Association  Favors  Increased 
Pay  for  Patent  Office  Force 

At  the  recent  meeting  of  the  Ameri- 
can Bar  Association  in  Cincinnati, 
substantial  salary  increases  for  ex- 
aminers in  the  U.  S.  Patent  Office  were 
recommended.  Resignations  of  a  large 
number  of  experienced  examiners  are 
due  solely,  it  was  claimed,  to  the  pres- 
ent insufficient  salaries.  To  meet  the 
increased  cost  the  association  recom- 
mended raising  the  fee  for  filing  ap- 
plications for  patents  from  $15  to  $20. 

No  Reduction  in  Canadian  Freight 
Rates  for  Present 

The  Canadian  Board  of  Railway 
Commissioners  has  decided  that  there 
will  be  no  general  reduction  of  freight- 
rates  at  present.  Two  reports,  one  by 
Chief  Commisisoner  Carvell  and  Com- 
missoner  Nantel,  recommended  a  gen- 
eral reduction  of  10  per  cent,  except 
in  cases  where  the  rates  had  been  al- 
ready lowered.  The  majority  report 
of  the  three  other  members  of  the 
board  opposed  any  reduction  at  present, 
since  the  question  of  wage  decreases  is 
the  pivotal  one  in  considering  a  lower- 
ing of  operating  cost.  As  the  wage 
question  is  now  under  investigation  by 
a  special  tribunal,  the  railroad  com- 
mission does  not  feel  justified  in  recom- 
mending a  reduction  in  freight  rates. 

N.  J.  Publishes  Highway  Bulletin 

The  New  .Jersey  State  Highway  De- 
partment has  begun  the  publication  of 
a  monthly  bulletin,  named  "The  High- 
wayman." Its  object  is  to  "build  up 
the  double-barreled  spirit  of  co-opera- 
tion and  healthy  competition  v/ithin  the 
department"  and  to  keep  the  public  in- 
formed of  the  state's  road  building  ac- 
tivities. The  first  issue  is  a  four-page 
illustrated  folder,  with  an  insert  listing 
the  detours  adopted  by  the  department 
July  6.  Its  contents  includes  biographi- 
cal sketches  of  Thomas  J.  Wasser,  state 
highway  engineer,  and  George  L.  Bur- 
ton,  chairman    of   the    commission. 


Rainfall  and  Runoff  Is  Subject 
of  Am.  Soc.  C.  E.  Meeting 

Rainfall  and  runofl'  has  been  selected 
as  the  subject  for  the  next  regular 
business  meeting  of  the  American  So- 
ciety of  Civil  Engineers  to  be  held  at 
the  Engineering  Societies'  Building, 
New  York  City,  Oct.  5,  at  8  p.  m. 
The  discussion  will  be  upon  papers 
published  in  the  September  Proceed- 
ings, including  "Rainfall  and  Runofl'," 
by  C.  E.  Grunsky;  "The  Flood  of  June, 
1921,  in  the  Arkansas  River  at  Pueblo, 
Colo.,  by  James  Munn  and  J.  L.  Sav- 
age; and  "The  Recent  Flood  at  San 
Antonio,  Tex.,"  by  C.  Terrell   tooiuett. 

The  result  of  the  ballot  on  proposed 
amendments  to  the  constitution  of  the 
society  will  be  canvassed  at  this  meet- 
ing. 
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Grand  Trunk  Stocks  Worthless, 
Arbiters  Declare 

None  of  the  issues  of  the  common 
and  preferred  stock  of  the  Grand  Ti-unk 
Ry.  and  the  Grand  Trunk  Pacific  is 
of  any  value,  according  to  the  opinion 
of  the  majority  of  the  Grand  Trunk 
arbitration  board  in  its  decision  given 
out  at  Ottawa,  Sept.  7. 

The  majority  report  charges  that  div- 
idends were  declared  and  paid  but  not 
earned,  such  moneys  in  reality  being 
due  for  claims  owed  the  government. 
It  is  held  that  this  has  destroyed  "any 
value  to  be  derived  from  stock  market 
quotations." 

The  decision  involves  stock  issues  of 
par  value  aggregating  £37,073,492.  It 
is  expected  that  the  railroad  will  exer- 
cise its  right  of  appeal. 


Propose  Water-Rail  Terminal  in 
Gulf  of  California 

A  party  of  railroad  and  harbor  engi- 
neers, accompanied  by  divers,  have  been 
engaged  in  making  a  study  of  a  pro- 
posed rail  and  water  terminal  at  Rocky 
Point  in  the  northwestern  portion  of 
St.  George's  bay.  Gulf  of  California, 
which  is  about  100  miles  north  of 
Guaymas,  according  to  reports  received 
at  San  Francisco  from  the  American 
Consul  at  Guaymas,  Sonora,  Mexico. 
A  terminal  at  this  point,  if  served  by 
an  extension  from  the  present  terminus 
of  the  Tucson,  Cornelia  &  Gila  Bend 
R.R.  at  Ajo,  Ariz.,  would  provide  a 
much  needed  western  outlet  for  prod- 
ucts of  Arizona  copper  mines.  The 
proposed  tidewater  terminal  at  Rocky 
Point  would  be  only  105  miles  from  Ajo 
and  it  is  claimed  that  a  railroad  could 
be  located  over  this  distance  with  a 
grade  of  less  than  1  per  cent. 


Col.  Patrick  New  Chief  of 
Army  Air  Service 

Engineer    Officer,    With    Distinguished 

Service  Record  in  France,  to 

Be  Major-General 

Col.  Mason  M.  Patrick,  Corps  of  En- 
gineers, U.  S.  Army,  who,  during  the 
war,  was  chief  of  the  Air  Service  of  the 
A.  E.  F.,  has  been 
~     I    selected  by  the  Sec- 
retary  of    War    to 
be   director   of   the 
Army  Air  Service, 
witlilrank  of  major- 
general     which    he 
had  previously  held 
in  France. 

Gen.  Patrick 
was  g  rja  d  u  a  t  e  d 
from  the  U.  S. 
Military  Academy 
in  1886  and,  prior 
to  the  war,  served 
on  several  important  assignments  as 
engineer  of  river  and  harbor  projects 
and  as  commandant  of  the  Engineer 
School  at  Washington  Barracks.  He  was 
chief  engineer  of  the  army  of  Cuban 
pacification,  1906-8,  and  served  in  the 
Brownsville  district  in  1916.  Gen.  Pat- 
rick was  a  member  of  the  engineer 
board  which  was  charged  with  the  rais- 
ing of  the  battleship  "Maine"  in  Ha- 
vana harbor,  a  work  which  involved 
the  construction  of  a  huge  cofferdam 
made  up  of  earth-filled  cylinders  of 
steel  sheet-piling. 

The  War  Department  has  issued  an 
official  statement  regarding  Gen.  Pat- 
rick's appointment  from  which  the  fol- 
lowing extracts  are  taken:  "Gen. 
Patrick  is  selected  for  this  important 
position  by  reason  of  the  special  quali- 
fications for  it  which  he  demonstrated 
as  chief  of  the  Air  Service  of  the  A. 
E.  F.  and  because  of  the  exceptional 
ability  as  an  executive  and  organizer 
which  he  has  shown  in  other  important 
capacities." 

Prior  to  his  assignment  to  the  Air 
Service  in  France,  Gen.  Patrick  served 
with  distinction  as  the  chief  engineer 
of  the  line  of  communication  and  later 
as  director  of  the  Division  of  Construc- 
tion and  Forestry,  a  post  in  which  he 
was  succeeded  by  Brig.-Gen.  Edgar 
Jadwin.  At  the  time  of  the  armistice 
Gen.  Patrick  had  under  his  direction 
a  personnel  of  about  78,000  men. 
Among  his  prominent  achievements  in 
France  was  the  development  of  the 
great  air  sei-vice  production  center  at 
Romorantin.  He  received  the  Distin- 
guished Service  Medal  and  a  number  of 
citations  from  foreign  governments,  in- 
cluding the  French  Legion  of  Honor 
and  the  Order  of  the  British  Empire. 
Gen.  Patrick's  most  recent  detail  has 
been  in  command  of  the  Engineers 
School  at  Camp  Humphreys,  Va. 

Am.  Soc.  C.  E.  Has  10,115 
Members 

The  total  membership  of  the  Ameri- 
can Society  of  Civil  Engineers  on  Aug. 
2  was  10,115. 
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A,  G.  C.  Upholds  Awards  Board 

A  resolution  was  passed  at  the  mid- 
year meeting  of  the  executive  board  of 
the  Associated  General  Contractors  of 
America  upholding  the  action  of  the 
National  Board  for  Jurisdictional 
Awards  regrarding  hollow  metal  doors 
and  trim,  and  hollow  metal  window 
frames  and  sash,  a  decision  which  was 
taken  exception  to  by  the  brotherhood 
of  carpenters.  The  attitude  of  th;- 
carpenters  in  not  adhering  to  the  award 
board's  ruling  has  been  condemned  by 
the  A.  G.  C.  in  resolution  form.  It  is 
investigating  the  possibility  of  initiat- 
ing lega'  action  against  the  carpenters 
or  its  members  i;.  connection  with  the 
actions  in  disturbing  the  building  in- 
dustry on  account  of  the  above-referred- 
to  award. 


H.  G.  Shirley  Heads  A.  A.  A. 
Good  Roads  Board 

Henry  G.  Shirley,  county  engineer 
of  Baltimore  County,  Md.,  and  until 
recently  secretary  of  the  Federal  High- 
way Council,  Washington,  D.  C,  was  ap- 
pointed last  week  chairman  of  the  good 
roads  board  of  the  American  Auto- 
mobile Association,  succeeding  George 
C.  Diehl,  who  recently  became  president 
of  that  organization. 


Engineering  Societies 


Calendar 

Annual  Meetings 

A.\IERICAN-  SOCIETY  FOR  MU- 
NICIP.-VL  I.MI'ROVE.MKNTS.  Val- 
paraiso. Ind.  ;  Annual  t'onvenlion. 
Baltimore,  Md.,  Oct.   24-2S. 

CITY  MANAGERS  ASSOCIATION. 
Spartanburg.  S.  C.  ;  Annual  ih-et- 
ing,    Chicago,    Nov.    14-16. 

NATIONAL  .MUNICIPAL  LEAGUE. 
.N'.'W  York  City :  Annual  Meeting, 
Chicago,   Nov.    16-18. 

AMERICAN  ROAD  BUILDERS  AS- 
SOCIATION, .New  York;  Annuil 
Convention  and  Good  Roads 
Show,  Chicago,  Jan.   17-20. 


The    Cleveland    Engineering    Society 

at  its  meeting,  Oct.  11,  will  be  ad- 
dressed by  D.  C.  Wills,  chairman  Board, 
Federal  Reserve  Bank,  on  "Prices — 
Past,  Present  and  Future." 

The  California  Section,  .American 
Water-works  Association,  will  hold  its 
annual  convention  in  Los  Angeles  Oct. 
1  and  2.  The  morning  and  afternoon 
of  the  first  day,  Saturday,  will  be  de- 
voted to  papers  and  discussions.  The 
annual  dinner  will  be  held  Saturday 
night  and  will  be  followed  by  a  paper 
by  William  Mulholland,  chief  engineer 
of  the  Los  Angeles  Water  Department 
on  "The  Los  Angeles  Water  Supply  and 
Distribution."  On  Sunday  there  will 
be  an  all-day  automobile  trip  to  points 
of  interest  on  the  Los  Angeles  water 
system. 

The  Oklahoma  Section,  Am.  Soc.  C.  E. 
will  hold  its  annual  meeting  in  Okla- 
homa   City,   Oct,    26-27,    in    connection 


witli  the  annual  meeting  of  the  Okla- 
lioma  Society  of  Engineers  and  the 
State  Engineering  Council. 


Personal  Notes 


J.  B.  B  E  N  N  E  T  T,  has  been  ap- 
pointed county  engineer,  Pottawatomie 
County,  Okla. 

S.  E.  Brad  t,  superintendent  of 
highways,  Division  of  Highways  of  the 
Illinois  Department  of  Public  Works 
and  Buildings  has  resigned  after  eight 
years'  service.  During  this  period  the 
good  roads  movement  has  been  put  on 
a  sound  financial  basis  largely  through 
the  efforts  of  Mr.  Bradt,  who  is  a 
banker  from  DeKalb. 

Frank  T.  Sheets,  engineer  of 
design,  Illinois  Division  of  Highways, 
has  been  made  superintendent  of  high- 
ways, succeeding  S.  E.  Bradt,  resigned. 
Further  details  regarding  Mr.  Sheets' 
service  with  the  department  appear 
elsewhere  in  this  issue. 

Oscar  E.  Brenot,  formerly 
with  the  engineering  bureau,  Pennsyl- 
vania Highway  Department,  has 
formed  a  partnership  with  Joseph  Bre- 
not, architect,  Oil  City,  Pa. 

F.  W.  U  L  L  I  N  s,  Jr.,  city  engineer 
of  Shorewood,  Wis.,' has  been  appointed 
the  third  member  of  the  Metropolitan 
Sewerage  Commission  of  Milwaukee 
County.  The  other  members  are 
Charles  B.  Perry  and  George  P.  Miller. 
Smith  &  Reynolds,  formerly 
Juul,  Smith  &  Reynolds  of  Sheboygan, 
Wis.,  have  opened  an  architectural  and 
engineering  oflice  in  Manitowoc,  Wis. 
Edward  A.  Juul  will  continue  the  busi- 
ness formerly  conducted  by  the  firm  in 
Sheboygan. 

D.  Walter  M  u  n  n,  head  of  the 
department  of  engineering  at  Royal 
Military  College,  Kingston,  Ont,  has 
resigned  to  become  professor  of  engi- 
neering at  Nova  Scotia  Technical  Col- 
lege, Halifax,  N.  S. 

Geert  Blaauw  has  accepted  a 
positi:n  with  the  Alabama  Power  Co., 
Birmingham,  Ala.,  in  connection  with 
the  design  of  a  A20.000-hp.  hydro-elec- 
tric plant  to  be  constructed  on  the 
Coosa  River  near   Duncan  Riffles. 

A.  M.  0  c  K  E  R  B  L  A  D,  for  the  past 
two  ye.^rs  professor  of  civil  engineering 
in  the  New  Mexico  School  of  Mines,  at 
Socorro,  N.  Mcx.,  has  been  appointed 
assistant  professor  of  civil  engineering, 
University  of  Kansas,  Lawrence,  Kan. 

Joseph  M.  Smoox,  formerly  de- 
signer and  draftsman  in  the  construc- 
tion department  cf  the  Rto-cga  Coke  & 
Coal  Co.,  Big  Stone  Gap,  Va.,  has  been 
appointed  aid  with  the  U.  S.  Coast  and 
Geodetic  Survey  and  is  now  located  in 
Wisconsin. 

P  I  T  T  M  A  N-S  M  I  T  H    ENGINEER- 

I  N  G  C  0.,  Pittsburgh,  Pa.,  was  recently 
organized  by  E.  W.  Pittman  and  H.  P. 
Smith  to  engage  in  the  design  of  power 
plants,  machinery  layouts  and  a'l  types 
of   industrial   buildings.      Mr.    Pittman 


and  Mr.  Smith  were  formerly  general 
manager  and  chief  engineer,  respec- 
tively, for  the  engineering  works  de- 
partment of  the  Dravo  Contracting  Co. 
Edward  C.  Schmidt,  associate 
professor  of  railway  engineering  at  the 
University  of  Illinois  for  11  years  up 
to  1917,  when  he  resigned  to  enter 
militiiry  service  as  major,  Ordnance  De- 
partment, has  been  appointed  professor 
of  railway  engineering  and  head  of  that 
department.  From  1919  to  the  pi'esent 
time  he  has  been  mechanical  engineer 
for  the  North  A_merican  Co. 

Harry  G.  Coutts,  formerly 
superintendent  for  John  Griffiths  &  Son 
Co.,  Chicago,  is  now  superintendent  for 
the  Longacre  Engineering  &  Construc- 
tion Co.,  Chicago,  on  the  new  Harris- 
Selwyn  theaters,  Chicago. 

Daniel  L.  Turner,  consulting 
engineer  to  the  New  York  Transit 
Commission,  formerly  chief  engineer  of 
the  Transit  Construction  Commission, 
New  York,  in  charge  of  the  design  and 
construction  of  the  subway  system,  and 
associated  for  21  years  with  the  devel- 
opment and  construction'  of  the  New 
York  subway  system,  has  announced 
his  intention  of  engaging  in  private 
consulting  practice,  specializing  in  city 
transit  work,  m  addition  to  his  present 
duties  with  the  commission. 

S.  M.  M  E  R  01  e  R,  formerly  engineer 
for  the  Columbus  branch  of  the  Build- 
ing Products  Co.,  has  been  given  charge 
of  the  Dayton,  Ohio,  branch  of  this 
company. 

E.  E.  Trueblood,  for  15  years 
engineer  w-ith  the  Missouri  Valley 
Bridge  &  Iron  Co.,  has  been  appointed 
county  engineer,  Douglas  County,  Kan. 

H.  R.  Holme  s,  at  one  time  engi- 
neer with  the  New  York  State  High- 
way Commission,  has  been  appointed 
city  engineer  of  Lockport,  N.  Y. 

H.  B.  T  I  T  c  o  M  B  has  been  elected 
president  of  the  Southern  Pacific  R.R. 
of  Mexico,  succeeding  the  late  Colonel 
Epes  Randolph.  For  several  years  Mr. 
Titcomb  has  been  in  charge  of  the  Pa- 
cific Electric  Railway  system  in  Los 
Angeles  with  the  title  of  vice-president. 
Previous  to  that  he  was  for  many  years 
in  the  engineering  department  of  the 
Southern  Pacific  R.R.  Co. 


Obituary 


Frank  E.  P  a  t  t  o  n,  secretary 
and  treasurer  of  the  T.  J.  Lane  Equip- 
ment Co.,  Springfield,  Ohio,  since  its 
organization,  died  Aug.  21. 

Henry  J.  K  i  m  m  a  n,  since  1902 
manager  of  the  Cleveland  plant  of  the 
Chicago  Pneumatic  Tool  Co.,  died  in 
Cleveland,  Sept.  7.  He  was  born  in 
Harlem,  Holland,  in  1863,  and  went  to 
Chicago  in  1870.  He  served  with  the 
Adams-Wcstlake  Co.  and  other  manu- 
facturing concerns  in  Chicago  and  the 
Far  West.  He  designed  and,  in  col- 
laboration with  his  brother,  built  the 
first  practical  portable  piston  air  drill 
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known  as  the  Little  Giant.  Soon  after 
engaging  in  the  manufacture  of  air 
drills  he  became  associated  with  E.  N. 
Hurley  and  they  formed  the  Standard 
Pneumatic  Tool  Co.  in  1898.  He  be- 
came associated  with  the  Chicago  Pneu- 
matic Tool  Co.  in  the  consolidation  of 
pneumatic  tool  interests  in  1901,  at 
which  time  he  became  manager  of  the 
Cleveland  plant  and  remained  in  charge 
of  the  plant  until  his  death. 

equipment  and 
Materials 

New  Clamshell  Bucket 

The  Brown  Hosting  Machinery  Co., 
of  Cleveland,  is  putting  on  the  market  a 
line  of  clamshell  buckets  made  in  3,  1, 
IJ  and  2-yd.  sizes.  They  are  equipped 
with    manganese    steel    digging    edges 


which  can  easily  be  replaced  when 
worn.  One  of  the  features  of  the  de- 
sign is  that  it  has  few  parts  and  that 
these  are  easily  accessible  so  that  re- 
pairs can  be  made  on  the  job  when  nec- 
essary. 

The  company  has  for  a  great  many 
years  been  building  large  capacity 
buckets,  up  to  I.t  to  20  tons  capacity, 
for  use  in  connection  with  ore-unloading 
machinery,  bridge  cranes,  etc.,  and  this 
experience  has  been  called  upon  in  the 
design  of  the  new  bucket. 


Pressure-Seated  Air  Valve 

In  this  valve,  made  for  general  air 
service,  two  features  are  emphasized 
by  the  manufacturers:  (1)  The  air 
does  not  come  in  contact  with  the  valve 
seat — thus  avoiding  replacement  of  seat 
— while  (2)  the  air  pressure  itself  is 
used  as  a  seating  agent  to  hold  the 
valve  plug  on  its  seat — thus  eliminat- 
ing packing,  gaskets,  stems,  and 
spring.  The  valve  parts  are  reduced 
to  three— body,  plug,  and  handle.  The 
design  is  shown   in  the  accompanying 


sketch.  The  plug  is  hollow  and  the  air 
thus  has  an  unobstructed  passage.  The 
air  port  A,  when  the  valve  is  closed, 
allows  the  air  trapped  in  the  hose  to 
escape,  thus  avoiding  the  blowing  of 
grit  or  scale   into  the   operator's   eyes 


when  disconnecting  the  hose  from  the 
valve. 

The  manufacturers,  the  Cleveland 
Pneumatic  Tool  Co.,  of  Cleveland,  Ohio, 
report  successful  use  in  severe  service 
under  pressures  as  high  as  500  lb. 


Power  Stump  Saw 

This  power  stump  saw  has  been  de- 
veloped for  use  chiefly  in  those  sections 
where  the  value  of  the  land  is  too  low 


to  warrant  the  cost  of  blovring  out  the 
stumps  or  where  the  use  of  explosives 
is  undesirable.  It  cuts  close  to  the 
ground.  The  device  is  mounted  on  a 
sled  frame,  and  the  platform  revolves 
so  that  the  saw  is  readily  fed  through 
the  stump.  The  machine  is  built  by  the 
Hamilton  Stump  Saw  Co.,  of  Harris- 
burg,  Ark. 


New  Four-Wheel  Trailer  Tracks 
Properly  with  Trucks 

Unusually  complete  control,  from 
the  truck,  of  four-wheel  trailers,  is 
secured  by  the  draw  bar  and  steer- 
ing arrangement  illustrated.    By  means 


of  the  long  steering  arm  the  trailer 
is  kept  always  in  the  path  of  the 
truck.  In  addition,  control  in  back- 
ing and  turning  is  improved  by  pro- 
viding for  the  attachment  of  the  steer- 


ing arrangement  to  the  drawbar,  when 
the  trailer  moves  forward,  and  with 
the  axle,  in  a  locked  central  position, 
when  it  is  backed  up;  also  when  back- 
ing up,  the  front  wheels  of  the  trailer 
are  locked  at  right  angles  to  the  axle, 
while  the  drawbar  is  disconnected  from 
the  steering  arrangement  and  receives 
nothing  but  the  rearward  push  of  the 
truck  for  the  purpose  of  moving  the 
trailer  backward. 

The  trailer  is  manufactured  by  the 
Warner  Manufacturing  Co.,  of  Beloit, 
Wis. 


Tram  System  for  Window 
Washing 

At  the  new  Division  St.  pumping  sta- 
tion of  the  Cleveland  water-works  a 
tram  system  is  provided  for  safe  and 
economical  washing  of  the  very  large 
window  area. 

As  is  indicated  in  the  Illustration,  a 
rail    is    carried    around    the    building 


under  the  cornice  and  on  This  is  oper- 
ated a  light  hand-propelled  tram  sup- 
porting a  cage  which  can  be  raised  and 
lowered  by  two  small  hand  winches. 
The  absence  of  heavy  supports  brac- 
ings, and  rods  renders  the  construc- 
tion inconspicuous,  so  that  it  does  not 
detract  from  the  appearance  of  the 
building. 

It  is  estimated  that  with  this  outfit 
three  men  can  clean  the  windows  in 
twelve  days,  two  men  being  in  the  cage 
and  the  third  bringing  water  and  other- 
wise attending  the  window  washers.  At 
the  rate  of  GOc.  an  hour  the  cost  for  the 
entire  job  would  figure  .$172.80,  whereas 
with  the  use  of  scaffolding  it  is  esti- 
mated that  the  cost  would  be  about 
!i;800. 

The  installation  can  also  be  used  for 
painting  window  frames  and  spouting, 
and  for  other  light  exterior  repair 
work. 

The  installation  was  put  in  by  the 
Electric  Ti*am  Rail  Division  of  the 
Cleveland  Crane  &  Engineering  Co.,  of, 
Wickliflfe,  Ohio. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Public  Bond  Sales  of  July 
and  August 

To  give  a  line  on  how  much  com- 
munities must  pay  for  money  for  pub- 
lic improvements  Engineering  News- 
Record  will  publish  regularly  in  the 
second  issue  of  each  month  a  repre- 
sentative list  of  bond  sales  through- 
out the  United  States.  Just  now,  bond 
sales  are  exceptionally  heavy,  the  total 
for  July  being  $103,299,831,  and  for 
August  $106,291,852,  according  to  the 
Chronicle.  Sales  for  Auftust  1920  and 
1913  were  $59,684,048  and  $19,822,191, 
respectively.  The  following  partial  list 
of  actual  sales  sketches  the  general 
situation: 


Cement  Output  Increases 
in  August 

According  to  recent  information  com- 
piled and  given  out  by  the  United  States 
Geological  Survey,  the  production  and 
shipment  of  portland  cement  in  the 
United  States  increased  in  August, 
1921.  The  August  production  exceeded 
the  average  for  August,  1917-1921,  by 
about  15  per  cent.  Production  for  the 
first  eight  months  of  1921  was  about 
99  per  cent  of  the  quantity  produced 
during  the  corresponding  period  of 
1920  and  exceeded  the  average  for  the 
first  eight  months  of  1917-1921  by  about 
8i  per  cent. 

The  August  shipments  exceeded  the 


PUBLIC  BOND  S.\LE.S  OF  JULY  AN 
Purpose  -A 


D  .\UGUST,   19?  I 
Maturity  linte    Sold  for 
per  Cent 


Dated 


Highway $2,000,000 

Bridge  and  highway 1,750,000 


Wyoming Highway 1.800.000 

Miohigan Highway 3,000.000 

Washington Highway 3.000.000 

Delaware..  Highway 600,000 


1926-1946 
SI  00,000 

(1927-31) 
$125,000 

(1952-41) 

1931-1941 
1922 

1926-1940 


$100,147 
98.147 


100.00 
100.00 
im  538 
$300,000 
-90.00 
300.000- 
87.27 


County 

Defianee,  Ohio 

Pennington,  S.  Dik. 

Pclk.  Neb 

Lawrence,  Pa 

St.  Charles,  Mo 

San  Joaquin,  Cal .  . . 

Sumter,  Ala 

Wyoming,  N.  Y. . .  , 

Columbia,  Fla 

.Municipality 

Akron,  Ohio 

Baltimore,  Md 


Road 

Courthouse  and  jail. 

Courthouse 

Highway 

Rnad 

Reclamation '. 

Road  and  bridge . . . . 

Highway 

Road 


Camden,  N.  J 

Cincinnati,  Ohio 

Colorado  Springs,  Colo. 

Hagerstown.  Md 

Huntington.  N.  Y 

Janesi'ille.  Wi.** 

Jjinsing,  Nli'^h 


,  Ma 


,Mt.  Vernon,  N.  Y 

Nashua.  N.  H 

Portsmouth,  Va 

Winston-Salem,  N.C.. 


Sewer 

City  improvement 

Water 

Sewer 

Street  railways 

PaWng 

Road  improvement 

.Sewer 

Street,  sewer  and  bridge 

repair 

School  and  public  work  . . 

Repaving 

Highway 

Street  improvement 

Street  improvement,  wate 

and  seweni 


292,000 
500,000 
175,000 
400,000 
200,000 
55,950 
75,000 
176,000 
100,000 

500,000 

2.348.000 

1.929.000 

224,000 

1.000,000 

200,000 

300,000 

500,000 

100,000 

500,000 
403,000 

100,000 

40,000 
200,000 


1922-1930 

19J1 

192.5-1936 

1922-1936 


1950 
1923-1944 
1922-1947 

1922-1951 
1922-1925 
1929-1937 
1922-1959 
1942-1967 
1924-1936 
1933-1947 
1925-1950 
1922-1941 

1923-1932 
1922-1951 
1922-1911 
1922-1936 
1951 


100  419     Jul 
95.23 
97.50 


1,  1921 
1,  1921 
6,  1921 


1,  1921 
1.  1921 
1,  1921 
1,  1921 


Jul.-  1.1920 

80.00       Feb.  1,1971 

100  683     Aug.  1,1921 
90.00       Dec.  1,  1917 

101  78     July    .1,1921 

96,51  

96    51  

100  922     Aug.      1,1921 

101.177 

93.816  Apr.  1,  1921 
95.0823  July  5,  1921 
103.03  July  2,1921 
102.295     July      1.1921 


94  31 
100  30 
100  641 
100.00 

96.00 


July    15,  1921 


.\ug.  1.  1921 
Aug.  I,  19?  I 
.\ug.      1,  1921 


325,000     1923-1932     6         100.00       July    15.  1121 


Lockwood  Housing  Investigation 
Awaits  Election 

Though  Samuel  Untcrmyer,  of  coun- 
sel for  the  Lockwood  joint  legislative 
committee  on  housing  which  has  been 
investigating  building  conditions  in 
New  York  City,  has  returned  from 
Europe,  it  is  probable  that  a  continu- 
ation of  the  hearings  will  not  begin 
until  after  the  municipal  elections  in 
November.  In  the  meantime  Mr. 
Untermyer  is  conferring  with  Senator 
Lockwood  on  methods  to  be  pursued 
when  a  continuation  is  taken. 


production,  and  the  total  for  the  eight 
months  just  ended  is  equivalent  to  more 
than  99  per  cent  of  the  record  quan- 
tity shipped  in  the  first  eight  months 
of  1920.  The  average  for  the  period 
during  the  five  years  1917-1921  was  ex- 
ceeded during  the  past  month  by  about 
95  per  cent. 

The  total  production  of  cement  for 
the  first  eight  months  of  1921  is  slightly 
in   excess   of  62,000,000    bbl. 


Illinois  Bridge  Program  for  1922 
Is  Large 

Bids  will  be  received  up  to  Oct.  4, 
1921,  by  the  Illinois  Department  of 
Public  Works  and  Buildings,  Division 
of  Highways,  for  state  bona  issue 
bridge  work,  a  program  which  entails 
the  construction  of  61  bridges  with  109 
concrete  spans  and  8  i^teel  spans.  The 
bridges  are  scattered  throughout  the 
.state  in  various  counties  and  along  vari- 
ous state  routes.  Only  three  of  the  61 
bridges  are  to  be  completed  during  the 
1921  season,  the  remainder  to  be  com- 
pleted before  the  end  of  the  1922  con- 
struction season. 

The  concrete  bridges  range  m  span 
lengths  from  8  to  50  ft.,  and  the  eight 
steel  spans  in  lengths  from  100  to  170 
ft.  Though  most  of  the  projects  are 
small,  there  are  three  or  lour  large 
bridges.  The  largest  bridge  t(f  be  con- 
structed is  that  near  the  tovra  of  Good- 
field  and  will  have  four  50-ft.  concrete 
spans  and  a  170-ft.  steel  span.  The 
roadway  will  be  20  ft.  wide  throughout. 
Another  of  the  larger  px'ojects  is  the 
bridge  near  the  town  of  Goldengate. 
This  bridge  will  have  five  concrete 
spans  of  a  40-ft.  length  and  a  steel 
span  of  125  ft. 

Plans  for  the  work  may  be  examined 
at  the  office  of  the  district  engineer  in 
which  the  work  is  located  and  proposal 
blanks  may  be  obtained  on  application 
in  writing  from  G.  P.  Sallee,  Division 
of  Highways,  Springfield,  111.  Plans 
will  not  be  sent  to  prospective  bidders 
but  upon  making  a  deposit  with  the 
district  engineer  they  may  be  obtained 
for  temporary  use  while  inspecting 
conditions  attending  the  work  in  ques- 
tion. 

The  notice  to  contractors  wliich  has 
been  circulated  is  full  of  details  regard- 
ing the  work.  Not  only  are  the  general 
data  concerning  each  project  given,  but 
the  conditions  as  to  availability  of 
local  materials,  delivery  of  materials, 
existing  structures,  water  conditions, 
depth  of  excavation,  etc.,  are  noted. 


West  Coast  Lumber  Production 

For  the  week  ended  Sept.  10,  101 
mills  reporting  to  the  West  Coast  Lum- 
bermen's Association  reported  a  pro- 
duction of  52,500,000  ft.  b.m.,  which  is 
30  per  cent  below  a  normal  cut.  New 
business  totaled  43,000,000  ft.  b.m. 


Cement  Prices  Lower 

According  to  an  announcement  made 
Sept.  17  by  the  Universal  Portland 
Cement  Co.,  that  company  has  reduced 
its  selling  prices  on  cement,  eiTective 
Sept.  17  at  its  Chicago  plant  and  15c. 
per  barrel  at  its  Pittsburgh  and  Duluth 
plants.  This  is  the  second  price  reduc- 
tion made  by  the  Universal  Co.  within 
the  year. 


Chicago  Building  Situation  Still 
Unsettled 

The  Chicago  building  situation  is 
still  in  a  decidedly  unsettled  condition. 
While  the  decision  of  Judge  Landis 
has  been  accepted  by  some  of  the  unions 
and  they  have  gone  back  to  work,  pend- 
ing a  rehearing  over  the  wage  figures 
set  by  him,  nevertheless  the  men  have 
not,  in  several  cases,  permitted  the  use 
of  non-union  carpenters,  a  trade  that 
was  not  in  the  arbitration,  regardless 
of  the  fact  that  the  decision  explicitly 
provided  that  non-union  men  might  be 
employed  under  just  these  condl*.ions. 
In  the  meanwhile  much  work  is  being 
held  up  and  some  violence  is  reported. 

The  various  buildin"-  mTt'?rial  inter- 
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ests  that  have  been  under  fire  from  the 
Dailey  investigating  committee  (some 
of  them  indicted)  have  been  pi-omised 
speedy  trials  by  the  states  attorney. 
Representatives  of  the  cement  manu- 
facturers and  Portland  Cement  Associ- 
ation have  appeared  before  the  com- 
mission during  the  past  week,  and  the 
usual  reports  of  "plenty  of  evidence" 
have  been  given  out  by  the  commission. 


Drop  Noted  in  Number  of  Bad 
Order  Freight  Cars 

A  further  decrease  of  17,312  in  the 
number  of  freight  cars  idle  on  Sep- 
tember 8,  compared  with  the  total  on 
August  31,  was  shown  by  reports  just 
received  by  the  car  service  division  of 
the  American  Railway  Association. 
The  total  on  the  later  date  was  450,- 
803,  of  which  237,972  represented  ser- 
viceable freight  cars  while  212,831  were 
in  need  of  repairs. 

Tabulations  show,  however,  a  decrease 
of  8,768  in  the  number  of  surplus  ser- 
viceable freight  cars  in  approximately 
a  week,  and  a  decrease  within  two  weeks 
of  8,541  in  the  number  of  bad  order 
cars.  This  is  the  first  decrease  that 
has  been  reported  in  the  number  of 
freight  cars  in  need  of  repairs  since 
last  August  and  would  seem  to  indicate 
that  the  rail  carriers  of  the  country 
are  making  progress  in  their  efforts  to 
get  their  equipment  into  shape  in  order 
to  meet  increased  demands  for  trans- 
portation facilities. 


Standardization  of  Lumber  Is 
Aim  of  Conference 

At  the  direct  request  of  one  of  the 
regional  associations  of  lumber  manu- 
facturers and  of  a  number  of  associa- 
tions of  retail  lumber  dealers,  includ- 
ing the  National  Retail  Lumber  Deal- 
ers Association,  a  meeting  to  discuss 
the  matter  of  standardizing  lumber 
sizes  and  molding  patterns  will  be  held 
in  Chicago,  at  the  Congress  Hotel,  on 
Oct.  18,  immediately  prior  to  the  an- 
nual meeting  of  the  National  Retail 
Lumber  Dealers  Association.  The 
United  States  Forest  Service  has  an- 
nounced its  purpose  to  engage  in  lum- 
ber standardization  of  specifications  for 
the  purpose  of  promoting  standardiza- 
tion in  size  of  patterns,  and  represen- 
tatives of  the  U.  S.  Forest  Products 
laboratory  \vill  attend  the  conference. 


Employment  in  Industries 

According  to  a  bulletin  recently  is- 
sued by  the  United  States  Department 
of  Labor  it  is  found  that,  comparing 
figures  of  August,  1921,  with  those  of 
identical  establishments  for  August, 
1920,  in  six  of  fourteen  selected  indus- 
tries there  were  increases  in  the  num- 
ber of  persons  employed,  while  in  eight 
there  were  decreases.  The  largest  in- 
crease— 114  per  cent — was  recorded  in 
the  woolen  industry.  The  most  import- 
ant decreases  are  43.1  per  cent  in  iron 
and  steel,  36.1  per  cent  in  ear-building 
and  repairing,  35.8  per  cent  in  automo- 
I  biles,  and  33.8  per  cent  in  paper. 


Queens  Borough  Has  Busy 
Building  Month 

During  the  month  of  August  1,502 
applications  for  new  buildings  estimated 
to  cost  88,146,210  were  filed  with  the 
Bureau  of  Buildings  of  Queens  Bovough 
New  York  City.  The  record  for  the 
corresponding  month  of  last  year  was 
628  applications  of  an  estimated  cost  of 
$3,125,333.  The  month  of  August, 
therefore,  has  been  the  busiest  month 
in  the  history  of  the  bureau  since  its 
organization  within  the  Greater  City  of 
New  York.  Aeording  to  a  statement 
issued  by  Commissioner  of  Buildings 
Moore,  the  first  half  of  September  is 
keeping  up  with  the  August  record. 

Even  more  remarkable  than  the  high 
valuation  of  the  total  permits  granted 
is  the  fact  that  in  90  per  cent  of  the 
applications  granted  construction  lol- 
lows    almost    immediately. 


New  Hydraulic  Plant  Put  in 
Service  in  California 

The  Kern  Canyon  power  plant,  just 
completed  for  th£  San  Joaquin  Light 
&  Power  Corp.  at  the  mouth  of  Kern 
Canyon,  18  miles  southeast  of  Bakers- 
field,  Cal.,  was  put  in  service  Sept.  17. 
The  plant  has  a  capacity  of  12,000  hp. 
and  operates  under  a  static  head  of  260 
ft.  Water  is  diverted  from  Kern  River 
and  passes  through  an  8,300-ft.  tunnel 
to  the  top  of  the  penstock. 

This  is  the  fourth  addition  to  the 
power  system  of  this  company  to  be 
completed  in  the  last  fifteen  months 
and  brings  the  total  amount  of  energy 
added  in  that  time  to  100,000  hp.  The 
first  was  a  17,000-hp.  unit  installed  in 
the  Bakersfield  steam  plant  in  June, 
1920 ;  the  Kerckhoff  hydro-electric  plant 
on  the  San  Joaquin  River,  40  miles  from 
Fre.sno,  with  a  capacity  of  54,000  hp. 
was  completed  in  August,  1920;  and 
the  Midway  steam  plant,  generating 
17,000  hp.  was  placed  in  operation  at 
Buttonwillow  in  .June,  1921. 


Jurisdictional  Dispute  Halts  Work 
on  Biltmore  Clubhouse 

Workmen  employed  on  the  new  Bilt- 
more Clubhouse,  Rye,  N.  Y.,  with  the 
exception  of  carpenters,  have  been  idle 
for  more  than  a  week  due  to  a  juris- 
dictional dispute  between  the  sheet 
metal  workers  and  carpenters  over 
which  craft  should  do  the  work  of 
hanging  metal  doors  and  window 
fi-ames.  Twelve  crafts  have  gone  out, 
part  of  them  in  sympathy  wan  the 
sheet  metal  workers  and  part  being 
forced  out  by  the  stopping  of  engines 
needed  to  hoist  materials  to  the  upper 
floors.  The  international  union  of  the 
sheet  metal  woi'kers  ordered  the  men 
out  as  a  result  of  the  installation  of  the 
doors  by  carpenters  and  invoking  as 
justification  a  decision  given  by  the 
National  Board  for  Jurisdictional 
Awards  in  the  building  industry  dated 
Dec.  4,  1920.  This  decision  gave  to 
sheet  metal  workers  the  hanging  of 
hollow  metal  doors  and  trim,  except 
sliding  doors,  in  the  event  that  the 
metal  is  of  10  gage  or  lighter.  Another 
decision  gave  all  metal  trim  work  to 
iron  workers  in  the  event  that  the 
meta'  is  heavier  than  10  gage. 


Pennsylvania  Builds  520  Miles 
of  Road 

Up  to  and  including  September  22 
the  Pennsylvania  State  Highway  De- 
partment had  completed  520  miles  of 
roadway  into  which  concrete  entered 
in  some  form.  With  what  mileage  re- 
mains yet  to  be  put  under  contract 
during  the  present  construction  sea- 
son, the  total  will  probably  approxi- 
mate 650  miles  for  1921.  The  state 
highway  department  of  Pennsylvania 
believes  that  to  date  it  has  laid  more 
pavement  of  a  durable  nature  than  has 
ever  been  recorded  by  any  state  high- 
way department. 


Retail  Food  Prices  Increase 

The  U.  S.  Department  of  Labor, 
through  the  Bureau  of  Labor  Statistics, 
has  completed  compilations  showing 
changes  in  the  retail  cost  of  food  in 
August,  in  15  principal  cities  of  the 
United  States.  During  the  month  from 
July  15  to  Aug.  15,  1921,  there  were  the 
following  increases  in  all  of  these 
cities:  Rochester,  8  per  cent;  Buffalo, 
7  per  cent;  Baltimore  and  New  York, 
6  per  cent;  Milwaukee,  Newark,  and 
Norfolk,  5  per  cent;  Charleston,  S.  C, 
Louisville,  Manchester,  and  Portland, 
Me.,  4  per  cent;  Houston,  3  per  cent; 
Butte  and  Dallas,  2  per  cent;  and  Min- 
neapolis, 1  per  cent. 

For  the  year  period  Aug.  15,  1920, 
to  Aug.  15,  1921,  there  were  decreases 
ranging  from  30  per  cent  in  Butte  to 
22  per  cent  in  New  York.  As  compared 
with  the  year  1913,  the  retail  cost  of 
food  on  Aug.  15,  1921,  showed  a  maxi- 
mum increase  of  62  per  cent  in  Man- 
chester and  a  minimum  of  43  per  cent 
in  Louisville. 


Civil  Service  Commission 
To  Appoint  Statistician 

The  United  States  Civil  Service  Com- 
mission has  announced  an  open  com- 
petitive examination  for  statistician.  A 
vacancy  in  the  position  of  statistical 
analyst  in  the  Interstate  Commerce 
Commission  at  a  salary  of  from  $3,600 
to  $5,000  a  year  and  vacancies  in  posi- 
tions requiring  similar  qualifications  at 
these  or  higher  or  lower  salaries  will 
be  filled  from  this  examination.  The 
duties  of  the  position  require  special 
training  in  statistical  methods,  together 
with  familiarity  with  railroad  statistics. 
The  appointee  will  be  required  to  assist 
in  the  analysis  of  the  financial  and  oper- 
ating reports  filed  by  carriers  and  must 
be  capable  of  conducting  independent 
research.  Graduation  from  a  college  or 
university  of  recognized  standing  and 
three  years'  graduate  work  in  econom- 
ics, statistics,  or  transportation  are  pre- 
requisites. 

Applicants  should  at  once  apply  for 
form  2118,  stating  the  title  of  the  ex- 
amination desired,  to  the  Civil  Service 
Commission,  Washington,  D.  C,  or  to 
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the  Secretary  of  the  United  States  Civil 
Service  Board  in  any  of  the  designated 
cities. 


New  Funds  Needed  to  Continue 
Pennsylvania's  Road  Program 

At  the  close  of  the  year  1922.  accord- 
ing to  a  bulletin  just  issued  by  the  As- 
sociated Pennsylvania  Highway  Con- 
tractors, Pennsylvania  will  have  en- 
tirely exhausted  all  funds  available  for 
road  construction  unless  the  voters  of 


the  state,  in  the  primary  election  of 
Sept.  20,  authorize  a  constitutional  con- 
vention which  will  incorporate  in  a  new 
state  constitution  provisions  to  enable 
the  commonwealth  to  issue  additional 
bonds  for  highway  construction.  If 
the  vote  is  favorable  delegates  will  be 
elected  in  November  and  the  conven- 
tion will  convene  early  next  year,  fin- 
ish its  work  and  submit  its  findings  in 
November,  1922,  when  the  new  con- 
vention will  be  submitted  for  ratifica- 
tion    to     popular     vote.      Unless     this 


course  of  procedure  is  followed  the 
Associated  Pennsylvania  Highway  Con- 
tractors predict  that  highway  construc- 
tion at  the  present  rate  will  be  halted 
at  the  end  of  the  vear  1922. 


Contracts  Total  $123,000,000 

Contracts  let  during  the  past  week, 
as  reported  in  Engineering  News- 
Record,  amount  to  more  than  $22,000,- 
000,  a  high  figure  for  this  time  of  year. 
This  brings  the  total  for  the  month  of 
September  to  about  $123,000,000. 


Weekly  Construction  Market 


A-eekly  for   the 
■  purpose  of  giving  current  prices  on  the   principal 
construction  materials,  and  of  noting  important  price 

Steel  Products:  New  York 

Structural  shapes,  100  lb 22.88 

Structural  rivets,  100  lb 3.70 

Reinforcing  bars,  j  in.  and  larger,  100 

lb _ 2.78 

Steel   pipe,    black,   2\   to  6  in.   lap, 

discount i\% 

Cast-iron    pipe,  6  in.  and  over,  ton     47.30 

Concreting  Material: 

Cement  without  bags,  bbl 2. SO 

Gravel,  -J  in.,  cu.yd — 2.00 


changes  on  the  less  important  materials. 
only  the  chief  cities  are  quoted. 

The  first   issue  of   each    month   carries 


.Atlanta 
S4.00 

5,25 

—3.20 

52.6.i-! 
40.50 

2.69 
2.13 
1.3S 

2.25 


Sand,  cu.yd 1.25 

Crushed  stone,  \  in.,  cu.yd 1.80  to  1 .90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 45.00  35.00 

Lime,  finishing,  hydrated,  ton....        16.99  19.00 

Lime   common,  lump,  per  bbl. ..  .  3.69  1.60 

Common  brick,  delivered,  1,000.      18.40@19.40  10.00 
Hollow     building     tile,     4x12x12, 

block Not  used  .  14 

Hollow    partition    tile     4x12x12, 

block 11370  .14 

Linseed  oil,  raw,  5  bbl.  lots,  gal 80  -|-.86 

Common  Labor: 

Common  labor,  union,  hour 7S@.80      .35 

Common  labor,  non-union,  hour 20 


Dallas 

R4.00 
5.50 

3.50 

'o    45% 
-1-53.50 

2.80 
3.00 
2.50 

2.80 


35  00 
25.00 
2.75 
12.72 

.124 


mplete 
MInne- 
Chicago    apolis 


22.88 
3.68 


23.16 
4.15 


quotations  for  all  construction  material; 
important  cities.  The  last  complete  list 
in  the  issue  of  September  I,  the  next,  on 

San 
Denver       Francisco 
24.00  23.70 

4.25  5.50 


Seattle    Montreal 
23.75       24.00 


2.78       3.18 


651% 
45.60 


1.97 
1.65 
1.65 
1.75 


46  00 

18.00 

-1.40 

11.00 


58.9-5% 
47.80 


.124 
.98 


.35@.45 


.0657 
.87    - 


34.00 
29.00 
1.4C 
17.00 

1     .092 

092 


.721  .50 

.35®. 40  .50 


Kxplanation  of  Prices — Prices  are  to  con- 
tr.-ictors  in  carlo.id  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given: 
45-5%  means  a  discount  of  45  and  5  per 
cent,  45'&50  means  a  range  of  45  to  50  per 
cent.  Charge  of  15c.  per  100  lb.  for  cutting 
reinforced  steel  into  2-ft  lengths  or  over. 
New  York  quotations  are  delivered  except 
tlks,  which  are  "on  trucks."  Common  lump 
lime  per  280-lb.  net:  both  lump  '.uid  hy- 
drated  quoted  f.o.b.  cars  New  York.  Sand 
gravel  and  crushed  atone  are  quotttl  along- 
side dock.     Cement  delivered   to  contractors 


Mill  quotations  on  structural  steel 
shapes  and  plates  prevail  at  $1.60@1.70; 
with  bars  at  $1.65@1.70  per  100  lb.,  in 
small  tonnages.  Mill  shipments.  New 
York,  of  structural  shapes  and  plates 
are  quoted  at  $1.98@203;  with  bars  at 
$1.88@1.98  per  100  lb.  Dallas  quotes 
mill  shipments  of  reinforcing  bars  at 
$3.05.  Shipments  of  steel  shapes  from 
the  mill  via  all  rail  to  Minneapolis  are 
quoted  at  $2.4.5;  by  lake  and  rail,  $2.51 
per  100  lb.  Steel  warehouse  prices  have 
shown  considerable  firmness  through- 
out the  week,  with  the  exception  of 
reinforcing  bars,  which  are  quoted  in 
Atlanta  at  $.3.20  as  against  $3.25  per 
100  lb.  San  Fi'ancisco  reports  an  in- 
crease  of  5    per   cent   in    discounts   on 


on  job.  Chicago  quotes  hydrated  lime  in 
.lO-lb  bags;  common  lump  lime-  per  180-lb. 
net.  Miiiiieapolis  (luotes  on  flr  instead 
of  pine.  Brick  and  hollow  tile  de- 
livered. Cement  on  cars ;  $2.45  delivered. 
Gravel,  sand  and  crushed  stone  quote  at  pit. 
We  quote  on  brown  lime;  white  is  $1.70 
for  Kelly  Island  and  $1.65  for  Sheboygan 
Common  labor  not  organized.  Denver 
quotes  cement  "on  tracks"  ;  gravel  and 
sand  at  pit,  stone  on  cars,  lime,  brick, 
hollow  tile  and  lumber  on  job.  Tile  price 
is  at  warehouse.  Linseed  oil,  delivered. 
.Vtlnnta  quotes  .sand,  stone  and  gravel  per 
ton  instead  of  cu.vd.  UallaN  (luotes  lime 
per  180-lb.  bbl.  Steel,  cast-iron  pipe  and 
crushed    stone    f.o.b.    cars,    oilier    materials 

Changes  Since  Last  Week 

black  steel  pipe.  An  advance  of  20c.  per 
ton  is  quoted  on  cast-iron  pipe  in  Dallas. 

The  market  for  concretinK  niateriab 
has  remained  firm;  with  marked  in- 
crease in  volume  of  business,  particu- 
larly in  crushed  stone.  New  York, 
however,  quotes  gravel  at  $2  as  atiainst 
$2.25  per  cu.yd.,  alonirside  dock. 

Common  lump  lime  is  quoted  in  Chi- 
cago at  $1.40  as  compared  with  $1.50 
per  bbl.  previously.  This  price  applies 
to  180  pounds  net. 

Linseed  oil  is  quoted  at  86c.  per  gal. 
(5  bbl.  lots)  in  Minneapolis  and  Atlanta. 

Reports  frcm  Oakland,  ('al.,  state 
that  a  gradual  increase  in  construction 
work  is  noticeable,  particularly  in  the 
Bay  region.    A  strike  of  seven  thousand 
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delivered.  San  Francisco  quotes  on  Heath 
tile.  55  X  8  X  llj.  Prices  are  all  f.o.b.  ware- 
houses except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Lumber  prices  are  delivered  "at 
ship  tackle  in  San  Francisco  ex  mill." 
Seattle  quotes  on  Douglas  fir  instead  of 
pine  ;  and  on  lime  in  paper  bags.  Montreal 
quotes  sand,  stone,  gravel  and  lump  lime 
per  ton.  Cement,  lime  and  tile  are  de- 
livered ;  sand,  gravel  and  stone,  on  siding; 
brick  fob.  plant ;  steel  and  pipe  at  ware- 
house. Cement  price  is  in  Canadian  funds, 
exchange  with  the  United  States  being  14 
per  cent  at  present.  Bag  change  is  80c. 
per  bbl.  Discount  of  10c.  per  bbl.  for  pay- 
ment within  20  days  from  date  of  shipment. 


live  hundred  oil  workers  in  the  produc- 
ing sections  of  California  threatens  to 
creat  a  serious  situation  all  along  the 
coast  unless  speedily  settled. 

Minneapolis  reports  that  at  least  Z\) 
per  cent  of  the  skilled  mechanics  in  the 
building  trades  are  out  of  employment 
at  present.  There  appears  to  be  still 
greater  unemployment  among  unskilled 
laborers  in  this  vicinity.  No  unemploy- 
ment, howevei",  is  reported  among  plas- 
terers. 

With  the  opening  up  of  sixty-five 
steel  and  tin  mills  in  the  Ohio  district 
alone,  employment  will  be  furnished  for 
several  thousand  men.  Some  of  these 
industries  have  not  been  in  operation 
since  the  first  of  the  year. 
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A  Different  Kind  of  Conference 

A  FAVORITE  American  sport  is  the  holding  of 
conferences.  We  are  constantly  seeking  subjects 
for  desultory  discussion  by  large  groups.  So  often  do 
r.uch  conferences  prove  fruitless,  e.xcept  to  gratify  the 
ambition  of  the  limelight  seekers,  that  as  result- 
producers  they  are  generally  discredited.  Consequently 
when  the  President  announced  the  Unemployment  Con- 
ference there  were  many  who  expected  a  meeting  of 
the  standard  rambling,  unproductive  variety.  Happily, 
they  have  been  disappointed.  The  conference  was  com- 
posed of  people  having  contact  with  the  subject  from 
a  variety  of  angles.  Upon  convening  if  found  ready 
all  the  necessary  machinery — stenographers,  clerks, 
statistical  experts,  etc. — for  efficient  functioning.  In 
addition — and  what  is  far  more  important — it  found 
prepared  for  its  consideration  a  large  amount  of  well 
co-ordinated  statistical  data,  summaries  of  conditions  in 
previous  unemployment  periods,  and  suggestions  for  re- 
lief— all  of  which  had  been  collected  in  advance  by  an 
ad'^'isory  committee  of  statisticians  and  economist's. 
The  conferees,  therefore,  had  something  to  work  on, 
material  stimulative  of  thought  and  discussion,  yet 
of  a  kind  that  helps  to  hold  the  considerations  down  to 
the  thesis  of  the  meeting.  This  excellent  organization 
and  preparation,  for  which  credit  must  be  given  to  the 
inspiration  of  Mr.  Hoover  and  the  intelligent  work  of 
his  able  lieutenants,  is  without  doubt  responsible  for  the 
brass-tack  character  9f  the  suggestions  for  emergency 
relief.  The  conference  certainly  was  "different,"  which, 
however,  is  just  what  the  country  has  learned  to  expect 
from  Herbert  Hoover. 

Ignorance  About  Construction  Costs 

REFERENCE  is  made  in  the  comment  on  the  Un- 
.  employment  Conference  to  the  favorable  price 
situation.  How  necessary  it  is  to  bring  this  to  the  atten- 
tion of  public  officials  is  shown  by  the  recent  action 
of  a  board  of  county  commissioners.  Steps  were  taken 
some  months  ago  to  get  under  way  the  work  of  replac- 
ing an  old  bridge,  an  improvement  which  public  men 
and  organizations  of  the  county  describe  as  urgently 
nseded.  Legal  questions  blocked  progress  at  the  time 
and  nothing  has  been  done.  Now,  when  the  commis- 
sioners are  urged  to  resume  the  work,  it  is  staled  that 
they  are  disposed  to  postpone  the  improvement  for  a 
year  or  two  in  the  hope  of  getting  much  lower  prices. 
Apparently  these  officials  are  blind  to  what  is  happening 
in  the  construction  field.  It  is  apparent  that  engineers 
or  their  societies  can  do  much  in  the  present  circum- 
stances to  set  public  officials  straight  on  the  price 
situation.  No  one  is  in  a  position  to  guarantee  tha 
future  costs,  but  the  indications  in  present  bids  and  tha 
prospect  of  stabilization  of  material  prices  warrant  the 
recommendation  that  necessary  work  be  proceeded  with 
J>t  once. 


Campaigns  Win  Wars 

WARS  are  not  won  by  single  battles;  campaigns 
are  the  agents  of  victory — which  is  only  another 
way  of  saying  that  "keeping  at  it  brings  success."  The 
Unemployment  Conference — or  the  part  of  it  concerned 
with  emergency  measures — has  been  held.  It  has  sent 
out  its  recommendations.  It  is  the  first  national  battle 
against  unemployment,  but  if  it  is  the  only  battle,  the 
war  against  unemployment  is  lost.  There  must  be  a 
campaign,  a  constant  drive  until  the  winter's  peak  is 
over.  There  must  be  hammering  until  every  community 
organizes  efficiently,  and  then  new  and  continual 
hammering  to  insure  the  vigorous  prosecution  of  the 
relief  work.  Every  reader  of  Engineering  News-Record 
has  a  duty  as  a  citizen  to  help  in  the  hammering,  and 
to  function  on  the  working  committees.  In  fact,  he  has 
a  duty  greater  than  that  of  any  other  class  of  citizen, 
for  it  is  his  industry,  chiefly,  which  is  looked  to  for 
relief.  His  societies,  engineering  as  well  as  contract- 
ing, need  to  get  on  the  firing  line  and  by  their  expert 
advice  to  aid  their  communities  to  get  the  present 
strong  pictui-e  of  attractive  prices  and  construction 
opportunities.  Every  community  council  or  committee 
will  welcome  the  expert  aid  of  engineers  and  contrac- 
tors collectively  and  individually.  The  societies  should 
at  once  appoint  committees  and  have  them  get  busy. 

Highway  Safety  and  a  Railroad  Analogy 

A  THROUGH-TRUSS  highway  bridge  was  knocked 
down  last  week  by  an  automobile  truck  which  ran 
into  one  of  the  trusses  and  destroyed  .some  of  the  web 
members.  Almost  at  the  same  moment  a  train  out  in 
Indiana  knocked  down  a  railroad  bridge  in  precisely 
the  same  way,  wrecking  two  spans.  The  coincidence 
points  at  a  new  condition  that  has  been  developing  al- 
most unnoticed.  Modern  road  traffic  brings  with  it 
risks  of  accident  not  much  different  from  those  affect- 
ing railways  and  this  is  true  on  the  road  itself  as  well 
as  on  bridges,  though  the  present  case  calls  specific 
attention  to  the  latter.  The  fact  is  that  our  highway 
system,  with  the  traffic  it  carries,  is  quite  similar  to 
a  railway  track  network  carrying  high-speed  trains — 
but  one  over  which  the  trains  runs  at  the  pleasure  of  the 
enginemen,  without  control  by  block  signals,  interlock- 
ing derails  or  the  other  safeguards  that  have  been 
introduced  into  railway  practice.  This  uncontrolled 
operation  is  already  seen  to  be  unsafe,  and  we  think  is 
sure  to  prove  more  unsafe  as  traffic  grows.  The  rail- 
road analogy  of  the  particular  highway  bridge  accident 
reported  is  particularly  apparent.  In  that  accident 
a  truck  and  a  passenger  car  were  trying  to  pass 
in  the  single-way  width  of  the  Little  Patuxent  cross- 
ing of  the  main  Washington-Baltimore  road,  although 
warning  signs  at  the  bridge  approaches  told  that  the 
bridge  was  too  narrow  for  vehicles  to  pass;  they  col- 
lided   and   were   thrown    against    the    truss    members, 

549 


550 


ENGINEERING     N  E  W  S  - R  E  C  0  R  D 


Vol.  87,  No.  14 


wrecking  them  and  bringing  the  bridge  down.  Thus 
the  accident  is  directly  chargeable  to  the  fact  that 
the  drivers  ignored  warning  signs,  just  as  neglect 
of  signals  by  enginemen  has  caused  many  a  railway 
wreck.  The  experience  gained  in  railway  service  can 
find  very  useful  application  in  the  development  of 
our  highway  transportation  systm.  Whether  or  not 
mechanical  safeguards  at  dangerous  crossings,  junc- 
tions, and  passing  points  are  needed  or  are  practi- 
cable is  not  now  the  question;  if  the  danger  points 
are  recognized  and  the  nature  and  seriousness  of  the 
risks  which  they  involve  come  to  be  understood,  the 
discovei-y  of  the  most  suitable  means  for  protection  will 
follow. 

Collision  Resistance  in  Bridges 

THERE  are  more  perplexing  questions  in  the  Little 
Patuxent  bridge  accident  than  appear  on  the  sur- 
face. If  highway  engineers  are  content  to  build  their 
bridges  so  light  that  a  swerving  motor  truck  can  knock 
them  down — or  if  cost  limitations  compel  them  to  build 
this  way — the  situation  is  serious.  For  some  years  past 
progressive  highway  departments  have  recognized  the 
desirability  of  making  bridge  railings  and  balustrades 
strong  enough  to  resist  the  impact  of  vehicles  that 
might  run  against  them,  and  several  states  now 
regularly  build  hand  rails  of  this  robust  type  even 
where  there  is  a  roadway  curb  and  a  sidewalk.  All  the 
reasons  that  argue  for  such  construction  apply  with 
multiplied  force  to  protection  for  the  web  system  of  a 
through-truss  bridge.  Few  existing  truss  bridges  are 
of  such  heavy  construction  that  the  web  members  would 
survive  the  impact  of  a  colliding  truck;  and,  of  course, 
destruction  of  either  a  post  or  a  diagonal  is  practically 
'pertain  to  wreck  the  whole  structure.  Not  many  such 
accidents  have  occurred  hitherto,  fortunately,  but  this 
in  itself  is  not  very  reassuring,  in  view  of  the  con- 
tinuous expansion  of  fast  motor-truck  traffic  that  seems 
to  be  in  sight.  The  Little  Patuxent  wreck  raises  the 
question  very  directly  whether  it  should  not  be  made 
standard  practice  to  build  through-truss  highway 
bridges  strong  enough  to  resist  truck  collision,  or 
whether,  if  this  is  not  practicable,  fender  curbs  should 
be  provided  as  a  protection. 

Railway  System  Consolidations 

AN  OUTSTANDING  event  in  engineering  interest 
last  week  was  Prof.  Ripley's  report  on  the  con- 
solidation of  the  railway  systems  of  the  country.  Such 
a  study,  under  the  auspices  of  the  Interstate  Commerce 
Commission,  was  a  necessary  precedent  to  the  consoli- 
dation action  looked  for  in  the  Transportation  Act. 
Necessarily,  Prof.  Ripley's  plan  is  but  the  start  of 
hearings  and  discussions  in  which  its  merits  and  de- 
merits will  undoubtedly  be  adequately  handled.  Out 
of  that,  then,  should  flow  the  framework,  at  least,  of 
the  consolidated  systems  which,  all  students  of  the 
question  generally  agree,  must  come.  Only  by  absorp- 
tion of  the  weaker  lines  into  strongei-  systems  can  the 
transportation  industry  of  the  country  be  put  into 
a  healthy  condition.  The  National  Association  of 
Owners  of  Railroads  Securities  is  also  having  consolida- 
tions studied  by  its  Board  of  Economics  and  Engineer- 
ing, which  is  now  at  work.  It  will  have  a  viewpoint 
that  should  be  well  worth  considering.  The  operating 
officials,  too,  will  have  views  so  that  we  many  shortly 
expect  a  thorough  airing  of  the  entire  subject. 


Overemphasizing  the  Corps  of  Engineers 

A  COMPLETE  reading  of  the  arguments  on  the 
proposed  Department  of  Public  Works,  which  in 
condensed  but  comprehensive  abstract  appear  on 
another  page,  confirms  a  growing  impression  that  the 
status  of  the  Corps  of  Engineers  and  its  control  of  the 
river  and  harbor  work  is  playing  much  too  large  a 
part  in  the  campaign  for  a  revision  of  the  engineering 
functions  of  the  government.  Most  of  the  arguments 
in  the  Engineer  Department  circular  are  palpably 
background  for  the  defense  of  the  Corps  of  Engineers, 
which  would  maintain  its  status  quo,  admitted  by  its 
own  members  to  be  unsatisfactory  in  r^any  ways,  for 
fear  of  its  complete  disintegration  under  a  Department 
of  Public  Works.  On  the  other  hand,  the  A.A.E. 
arguments,  while  apparently  more  sincere,  concentrate 
on  the  antagonism  to  the  Corps  as  an  institution  and 
register  confirmed  opposition  to  any  scheme  which  does 
not  relegate  the  Corps  to  the  position  of  a  subordinate 
military    unit. 

This  is  decided  overemphasis  of  only  one  phase  of 
an  important  and  many-sided  question.  The  overlap- 
ping of  government  engineering  activities  is  manifestly 
inefficient  and  expensive  and  their  proper  co-ordination 
a  step  toward  the  reduction  of  the  cost  of  government. 
If,  however,  the  legislators  at  Washington,  who  must 
order  the  reorganization,  get  it  into  their  heads  that 
this  is  merely  a  military-civilian  fight  inside  the  engi- 
neering profession,  they  will  wash  their  hands  of  the 
whole  affair.  Fair-minded  advocates  of  the  Public 
Works  Department  idea  will  do  well  to  recognize  this 
situation. 

The  Corps  of  Engineers'  stand  is  quite  e.xplainable. 
In  all  published  schemes  for  the  new  department  the 
Corps  is  relieved  of  its  present  important  civilian 
duties  and  thrust  into  a  nebulous  state,  where  part 
of  the  time  its  members  are  subordinates  of  civilians 
and  part  of  the  time  subordinates  of  line  oflicers.  Its 
natural  opposition  would  be  partly  relieved  or  the  cause 
partly  removed  if  the  advocates  of  the  new  department 
freely  admitted  that  war  is  a  possibility,  that  military 
engineers  are  something  more  than  civilian  engineers 
in  uniform  and  that  responsible  charge  of  large  works 
is  a  necessary  peace-time  preparation  for  responsibility 
in  war.  At  the  same  time  the  Corps  might  as  well 
recognize  that  the  day  of  military  aristocracy  is  passing 
and  that  the  horizontal  demarcation  between  the  civilian 
engineers  and  the  army  ofliicers  in  the  Engineer  Depart- 
ment can  not  long  be  tolerated.  The  position  of  the 
United  States  Assistant  Engineers  is  in  large  part 
responsible  for  the  feeling  among  engineers  against 
the  Corps.  It  is  un-American  that  there  should  be 
any  branch  of  our  government  in  which  competent, 
trained  men  should  be  barred  from  promotion  by  the 
existence  of  oflficials  of  life  tenure  or  where  such  men 
should  automatically  be  in  subordination  to  men  of 
lesser  age,  training  and  capacity.  Such  a  system,  with 
all  its  implications,  goes  against  the  American  grain. 
Some  way  must  be  found  whereby  the  civilian  engineer 
is  made  something  more  than  the  perpetual  and  enforced 
subordinate. 

Meanwhile  the  Public  Works  Department  idea  must 
not  be  killed  by  the  elevation  of  what  really  is  a  minor 
controversy  to  the  position  of  a  critical  issue.  Sooner 
or  later  some  rational  scheme  will  be  proposed  whereby 
the  Corps  of  Engineers  can  get  proper  and  equnl  train- 
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ing  in  both  military  engineering  and  civilian  responsi- 
bility and  at  the  same  time  will  not  be  given  autocratic 
control  of  an  important  government  civilian  activity. 
Such  a  scheme  has  yet  been  put  forward  and  until 
it  is  no  lasting  harm  would  be  done  by  the  establish- 
ment of  a  Public  Works  Department,  embracing  all  the 
other  engineering  functions  of  the  government  and 
leaving  for  the  future  the  solution  of  the  Corps  of 
Engineers'  tangle. 


Price  Situation  Justifies  Unemployment 
Conference  Recommendations 

IT  WAS  not  to  be  expected  that  the  Unemployment 
Conference  would  produce  a  panacea  or  even  novel 
ideas.  The  problem  is  too  old  to  bring  forth  much  of 
novelty.  WTiat  the  conference  has  done  is  to  awaken 
the  country  to  a  sense  of  the  seriousness  of  the  prob- 
lem, to  make  a  dramat'c  mobilization  of  all  sound  means 
for  increasing  employment  and  to  mark  the  inception 
of  educational  propaganda  to  get  each  community  to 
put  to  work  every  agency  that  can  have  an  influence  on 
the  situation.  Fortunately,  too,  the  price  situation 
places  a  stamp  of  approval  on  the  major  recommenda- 
tions of  the  conference. 

The  salient  feature  cf  the  recommendations  is  that 
they  relate  to  means  of  inn-easing  employment  and  not 
to  measures  for  charitable  relief.  The  soundness  of 
that  method  of  solution  need  not  be  emphasized. 
Equally  self-commendatory  is  the  principle  laid  down 
that  each  community  should  organize  within  itself  to 
handle  the  situation.  The  responsibility  for  function- 
ing is  put  on  the  mayors,  and  the  governors  are  ap- 
pealed to  to  unite  and  activate  such  state  agencies  as 
can  aid  the  efforts  of  the  mayors'  organizations. 

Our  own  field,  that  of  construction,  offers,  in  the 
judgment  of  the  conference,  the  largest  area  for  in- 
creased employment,  a  statement  indisputably  correct. 
There  are  plentiful  signs,  too,  of  increasing  construc- 
tion activity  and  for  that  there  is  a  very  e.xcellent  basis. 
Prices  have  come  down  and  though  they  are  still  80 
per  cent  above  what  they  were  in  1913,  as  shown  by 
Engineering  News-Record's  construction-cost  index 
number,  there  are  indications  that  contracts  will  be 
taken  much  lower. 

In  both  Iowa  and  Minnesota  bids  were  submitted 
last  week  for  earth  work  on  road  jobs  at  22  cents  per 
cubic  yard,  which  is  down  to  pre-war  prices  and  as  low 
as  it  is  good  to  have  work  go;  below  that  figure  is  loss, 
inefficiency,  and  defaulted  contracts.  In  steel,  two  re- 
cent lettings  tell  a  significant  story.  At  Pittsburgh  a 
steel  arch  bridge  has  been  let  on  a  bid  just  over  $100 
per  ton,  including  the  fabrication  and  rather  difficult 
erection  over  a  river.  In  New  York  the  steel  frame- 
work of  the  Federal  Reserve  Bank  Building  has  been 
let  at  about  $70,  erected.  These  prices  are  so  near  the 
lowest  obtainable  in  pre-war  years  as  to  be  startling, 
especially  when  it  is  considered  that  wages  in  many 
trades  are  still  high  and  that  freight  and  various  mis- 
cellaneous costs  remain  abnormal.  It  is  apparent, 
therefore,  that  some  contractors  feel  that  prices  will 
go  lower  and  are  bidding  lower  than  today's  quotations 
in  some  cases  warrant. 

There  are,  also,  indications  that  material  price  stabili- 
zation is  at  hand.     Steel  sheets  have  gone  up,  so  has 


brick,  and  lumber  prices  are  generally  conceded  to  be 
too  low. 

Taking  these  various  facts  into  consideration,  it  is 
safe  to  say  that,  compared  to  the  war  peak,  we  are  in 
bargain  days  for  construction  work.  The  facts  quoted 
are  an  unanswerable  argument  for  getting  underway 
every  bit  of  necessary  private  and  public  construction 
work.  The  Unemployment  Conference's  recommenda- 
tions, therefore,  on  construction  are  fully  justified  by 
the  facts.  It  is  "up  to"  every  engineer  and  contractor 
to  bring  these  facts  home  hard  to  the  mayor  and  the 
unemployment  committee  of  his  city. 

This  is  the  time  to  go  ahead  with  needed  work.  The 
prices  warrant  it,  the  unemployment  situation  de- 
mands it. 


New  York's  Transit  Situation 

IN  COMMON  with  all  other  municipalities.  New 
York  has  had  its  transit  troubles.  Even  before  the 
war  came  to  make  them  particularly  acute,  its  surface 
lines  had  fallen  on  evil  days.  With  the  advent  of  war 
the  entire  system,  including  the  elevated  and  under- 
ground lines,  felt  the  stress.  As  a  consequence  there 
has  been  continuous  discussion  for  the  last  four  years, 
the  companies  pleading  for  relief,  the  municipal  authori- 
ties standing  fast  for  the  maintenance  of  the  five-cent 
fare.  Withal  it  is  generally  recognized  that  only  by  a 
courageous  procedure  can  the  situation  be  righted. 

Acting  under  mandate  from  the  state  legislature,  the 
Transit  Commission  has  recently  rendered  a  preliminary 
report  which  will  have  interest  for  all  concerned  with 
municipal  activities.  It  provides  that  all  physical  prop- 
erties be  taken  over  by  the  municipality  upon  a  fair 
valuation,  and  that  the  companies  be  paid  in  bonds. 
The  stock  of  the  present  companies  would  be  wiped  out. 
The  operating  companies  would  be  given  a  lease,  and 
out  of  the  revenues  would  be  paid  the  operating  ex- 
penses, a  5  per  cent  interest  return  on  the  bonds,  with 
an  additional  1  per  cent  set  aside  to  amortize  the  securi- 
ties, while  the  bonds  would  be  further  secured  by  pro- 
vision in  the  contract  for  the  maintenance  of  a  rate  of 
fare  automatically  determined  to  meet  at  all  times  the 
cost  of  operation,  bond  interest,  and  the  1  per  cent  for 
amortization. 

In  addition  to  this  an  incentive  to  efficient  and 
economical  management  would  be  offered  in  the  form 
of  an  additional  H  per  cent  on  the  face  value  of 
the  bonds.  Control  of  the  properties  would  be  in  the 
hands  of  a  board  of  control  of  seven  members,  three  to 
be  appointed  by  the  operating  companies,  three  by  the 
city,  and  the  seventh  to  be  selected  by  the  other  six. 

While  the  plan  is  tentative  and  open  for  discussion 
between  the  interested  parties,  it  is  plain  that  the 
largest  city  in  the  country  is  tending  toward  a  basis  in 
which  the  municipality  will  have  a  larger  direct  con- 
nection with  the  operation  of  its  transit  facilities,  a 
direction  in  which  other  cities  have  already  shown  the 
lead.  The  sum  and  substance  of  the  significance  to 
municipal  engineers  is  that  in  these  transit  rearrange- 
ments the  municipal  engineer  is  bound  more  and  more 
to  be  drawn  into  the  questions  rising  out  of  the  opera- 
tion of  transit  facilities. 

The  discussion  and  disposition  of  the  New  York 
plan,  therefore,  will  be  of  much  interest  to  readers 
of  Engineering  News-Record. 
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Minnesota  Swamp  Land  Reclaimed  for  Farm  Use 

Company  Drains  Land.  Makes  Soil  Studies  and  Lays  Out  Roads  and  Farms — Ditch  and  Tile  Drainage- 
Rainfall  Record — Large  Ditching  Machines  Work  on  Soft  Ground 

By  Merlin  H.  Dappert 

Drainage  Engineer.   .Vlbert  Lea,  Minn. 


ALAXD  drainage,  reclamation  and  settlement  pro- 
ject of  exceptional  interest  which  is  now  being 
carried  out  in  Minnesota  is  that  of  the  Albert  Lea 
Farms  Co.,  near  Albert  Lea,  Minn.,  this  15,000-acre 
project  including  not  only  ditch  and  tile  drainage  of 
swamp  land,  but  also  roads,  bridges,  wells,  farm  build- 
ings and  farming  operations.  In  addition  to  the  engi- 
neering and  agricultural  work,  soil  and  hydraulic  in- 
vestigations and  crop  studies  are  being  made  on  this 
tract  by  the  University  of  Minnesota,  as  the  results 
are  applicable  to  large  areas  of  wet  and  swamp  land  in 
that  part  of  the  state. 

About  fifteen  j-ears  ago  a  drainage  district  was  or- 
ganized in  Freeborn  and  Mower  counties  for  the  pur- 
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pose  of  draining  Rice  Lake,  Mud  Lake  and  Sargossa 
Lake  and  the  swamp  land  surrounding  them.  As  the 
estimated  cost  of  reclamation  exceeded  the  existing 
value  of  the  land,  much  opposition  was  encountered, 
with  the  result  that  only  a  main  outlet  ditch  and  nine 
lateral  ditches  were  constructed,  at  a  total  cost  of  ap- 
proximately .|1 70,000.  The  excavation  of  these  first 
ditches  cau.sed  a  remarkable  change  in  the  character 
of  lands.  Lakes  were  converted  into  marsh  lands,  and 
marsh  lands  into  good  hay  and  pasture  land.  But  the 
landowners,  limited  by  meager  capital  and  not  fully 
realizing  the  possibilities  of  complete  drainage  by  the 
addition  of  smaller  open  ditches  and  tile  systems,  were 
satisfied  to  use  the  land  for  pasture,  occasionally  cut- 
ting hay  from  the  marsh  lands. 

Within  the  center  of  the  drainage  area  of  90,000 
acres  was  the  Barber  Marsh,  a  basin  comprising  15.000 
acres  of  land  which  would  Vie  very  productive  if  thor- 
ough drainage  was  accomplished.  In  1918,  the  Payne 
Investment  Co..  Omaha.  Neb.,  made  an  exhaustive  ex 
amination  of  this  marsh  to  determine  the  possibilities 
of  reclamation.     Borings  were  made  and  soil  samples 


taken  and  analyzed.  Surveys  were  made  to  determine 
the  engineering  problems  of  drainage.  Other  investi- 
gations included  market  facilities,  transportation,  agri- 
cultural requirements  and  probable  cost  of  reclamation. 
The  feasibility  of  the  project  being  established,  the 
Albert  Lea  Farms  Co.  was  organized  to  purchase  and 
develop  the  land,  under  the  supervision  and  manage- 
ment of  the  Payne  Investment  Co.  The  climate  is  favor- 
able for  the  raising  of  small  grains,  corn,  hay  and 
truck,  as  the  counties  mentioned  are  in  the  southern 
part  of  the  state,  and  climatic  conditions  are  similar 
to  tho.se  of  northern  Iowa. 

Rainfall  records  show  an  average  annual  precipitation 
of  27  in.,  distributed  as  follows:  Winter,  2.71  in.; 
spring,  6.89  in.;  summer,  10.94  in.;  autumn,  6.48  in., 
December  being  considered  as  the  first  month  of  win- 
ter. As  to  rainfall  intensities,  records  for  29  years 
show  only  one  rain  of  2.2  in.  within  one  hour,  two 
storms  of  2  in.  in  one  hour,  and  15  storms  where  be- 
tween 1  in.  and  2  in.  of  rain  fell  in  one  hour.  The 
maximum  rainfall  for  a  six-day  period  is  9.4  in.  In 
sevei-al  storms  7  in.  of  rainfall  has  occurred  in  a  two- 
day  period. 

The  topography  is  such  as  to  facilitate  drainage, 
there  being  a  fall  of  from  2  to  4  ft.  per  mile  from  the 
edges  of  the  marsh  to  its  center.  In  the  direction  of 
the  main  outlet,  the  fall  is  5  ft.  per  mile  in  the  upper 
marsh  area,  flat  through  the  central  portion  and  2  ft. 
per  mile  below  the  marsh  area.  The  main  ditch  is  18 
miles  long,  commencing  at  the  east  side  of  Lake  Geneva 
and  running  southeast  to  Turtle  Creek  at  a  point  three 
miles  above  its  junction  with  the  Cedar  River.  This 
ditch  has  a  fall  of  19.4  ft.  or  a  little  more  than  1  ft.  per 
mile.  The  total  fall  from  the  head  of  the  ditch  to  the 
Cedar  River  is  .32  ft.  in  a  distance  of  21  miles.  Lake 
Geneva  bounds  the  west  side  of  the  tract,  acting  as  a 
storage  reservoir  for  a  watershed  of  20,000  acres  of 
rolling  land  lying  west  of  the  lake. 

Uplands  5  to  60  ft.  higher  than  the  basin  surround 
the  marsh  area.  In  these  uplands,  the  divides  are  well 
marked;  the  valleys  are  wet  and  need  outlets  for  tile 
drainage.  In  the  basin  area,  the  soil  varies  from  muck, 
well  decomposed  peat  and  peat-loam  to  clay  loam,  2  to 
16  ft.  deep,  underlaid  by  sand,  silt,  clay-loam,  and  cla.v 
sub-soil.  The  upland  soil  varies  from  a  black  loam  un- 
derlaid by  clay  to  a  more  clayey  soil,  not  so  rich  in 
fertility  as  the  lower  lands.  Only  several  hundred  acres 
of  timber  existed  on  the  tract.  Most  of  this  has  been 
divided  into  wood-lots  and  is  being  preserved  for  future 
use. 

Prior  to  development,  the  tract  was  sparsely  .settled 
and  almost  inaccessible.  The  few  existing  roads  were 
little  better  than  trails,  being  impassable  during  the 
wetter  seasons.  Interior  development  was  commenced 
in  the  spring  of  1019,  aboiil  'M)0  acres  of  land  being 
seeded.  During  the  summer  and  fall  15  miles  of  small 
open  ditches  were  dug  and  2,500  acres  of  land  were 
plowed,  ready  for  cropping  in  1920.  The  old  system 
of  open  ditches  has  greatly  deteriorated   from  lack  of 
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maintenance.  Willows  and  cotton-woods  have  grown 
upon  the  spoil  banks  and  sides  of  the  ditches.  Fence 
crossings,  fords  for  cattle  and  carelessly  constructed 
openings  through  the  spoil  banks,  have  caused  the  for- 
mation of  bars,  resulting  in  a  filling  of  from  2  to  4  ft. 
by  sedimentation. 

Soon  after  work  on  the  project  was  commenced,  steps 
were  taken  to  organize  a  drainage  district  to  peiTnit  of 
cleaning  out  all  e.xisting  ditches  and  e.xtending  them 
where  necessary  to  reach  sub-areas.  The  organization 
of  Judicial  Ditch  No.  4,  Freeborn  and  Mower  counties, 
has  been  completed  and  the  ditch  established  in  court 
proceedings.  Some  modifications  of  plans  are  now  be- 
ing made,  and  the  district  work  will  be  advertised  and 
contracts  awarded  in  the  near  future.  Approximately 
36  miles  of  open  ditches  with  base  widths  of  from  8  to 
50  ft.  will  be  constructed.  Besides  the  open  ditch 
work,  there  will  be  seven  miles  of  tile  drains,  a  large 
spillway  and  many  surface  water  inlets  and  catch 
basins. 

Capacities  of  the  ditches  are  being  made  large  enough 
to  care  for  50 '^c  more  than  the  quantities  of  run-oflf  ob- 

20 

tained  by  the  Elliot  formula:  q=  — ^  -)-  3.63,  in  which 

q  equals  second  feet  per  square  mile  and  M  equals  area 
in  square  miles,  which  latter  was  considered  applicable 


FIG.   2.     WHEEL,  EXCAVATOR  CUTTING  DRAINAGE    DITCHES  12x6  FT. 

to  the  upper  Mississippi  Valley  for  absorptive  and 
easily  drained  soils.  In  determining  velocities  and  capa- 
cities on  open  ditch  work,  values  of  the  co-efficient  of 
roughness  used  with  the  Kutter  formula  are  being  taken 
as  «=-  0.0225  to  0.030.  The  normal  low  water  flow  will 
be  from  3  to  5  ft.  below  tile  outlets.  High-water  flow 
will  be  2  ft.  below  natural  surface  in  the  lowest  area 
(the  bed  of  old  Rice  Lake),  and  from  2  to  5  ft.  below 
the  natural  surface  of  the  balance  of  marsh  land  mak- 
ing up  most  of  the  site. 

Culverts  through  spoil  banks  are  a  special  feature, 
these  culverts  being  of  corrugated  pipes  with  concrete 
protection,  inlets  or  catch  basins  and  flap  valves.  No 
openings  will  be  left  in  the  spoil  banks  for  admission 
ot  surface  water.  The  estimated  cost  of  the  drainage 
district  work    approximates   $263,000.      On   account    of 


FIG.   3.     EXCAVATOR  .'KO-S.-^ING   OLD  TKEliK  BED 

numerous  delays  in  the  organization  and  establishment 
of  this  drainage  district,  the  Albert  Lea  Farms  Co.  de- 
cided to  go  ahead  with  the  work  of  interior  development 
rather  than  to  wait  for  the  cleaning  of  the  open  ditches. 
In  this  interior  development  the  general  plan  of  pi'o- 
cedure  is  as  follows :  The  tract  has  been  subdivided  into 
eight  units  of  from  1,000  to  3,000  acres  each.  Roads 
are  laid  out  and  the  units  subdivided  into  farms  of 
from  40  to  240  acres,  each 
farm  being  given  a  number. 
Most  of  the  farms  comprise 
80  to  120  acres  of  land. 
A  typical  portion  of  the  lay- 
out of  four  units  is  shown 
in  Fig.  1.  Topographical 
maps  with  1-ft.  contour  in- 
tervals are  prepared  for  each 
unit  prior  to  drainage,  and 
soil  surveys  are  made  as 
soon  as  the  surface  ditching 
has  been  completed.  The 
importance  of  topographical 
and  soil  sui^veys,  not  only 
for  drainage  plans,  but  for 
planning  location  of  building 
sites  and  size  and  division 
of  the  farms,  cannot  be  too 
strongly  emphasized.  The 
soil  survey  was  made  only 
in  a  general  way  on  the 
first  work,  but  is  now  being 
made  very  carefully.  For 
draining  a  unit,  the  first 
step  is  the  con.struction  of  .small  open  ditches  to  re- 
move the  surface  water.  A  90-ton,  120  hp.  ditching 
and  roadbuilding  machine  used  for  this  purpose  is 
mounted  on  two  wheels  and  two  continuous  bearing 
crawlers,  the  width  of  bearing  being  increased  by 
heavy  planks  bolted  to  the  crawlers  and  the  wheel 
rims.  This  machine  is  shown  in  Figs.  2  and  3.  A 
revolving  wheel  cuts  the  ditch  to  its  finished  shape, 
and  a  conveyor  belt  carries  the  material  20  ft.  from 
the  line  of  ditch,  depositing  it  in  a  single  .spoil 
bank.  The  ditches  are  12  ft.  wide  on  top  and  6  ft. 
deep  with  a  rounded  base,  the  excavation  running  about 
li  cu.yd.  per  lin.ft.  With  one  crew  of  five  men,  a  1-mile 
run  is  an  average  for  a  10-hr.  day.  Where  roads  are 
to  be  built,  a  ditch  7  ft.  deep  is  dug  and  the  spoil 
bank   is  cut  down   by   tractors  with   road   graders,   as 
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shown  in  Fig.  4.  Where  the  soil  is  not  heavy  enough 
for  road-building  purposes,  clay  is  hauled  in  and  used 
as  topping.  As  soon  as  this  roadbed  becomes  compacted, 
a  heavy  surfacing  of  gravel  is  applied,  the  gravel  tjeing 
obtained  from  numerous  hillocks  in  the  marsh  area. 

Tile  drains  are  laid  in  the  open  ditches  as  soon  as  the 
water  table  recedes  enough  to  allow  the  hauling  of 
tile.  The  sides  of  the  ditches  arc  then  thrown  in  to 
cover  the  tile,  this  work  being  done  with  a  blade  or 
grader  machine  drawn  by  a  tractor,  as  in  Fig.  4.  A 
wide,  shallow  depression,  such  as  can  be  readily  crossed 
in  farming,  is  left  over  the  main  tile  drain  to  carry 
off  surface  water  in  early  spring  when  snow  is  melting 


FIG.    4.      TRACTOR  AND  GRADER  MAKING  ROADBED   AND 
FILLING  TILED  DITCH 

and  ground  is  frozen  (see  Engineering  Netvs-Record, 
July  7,  1921,  p.  28). 

After  the  main  drains  have  been  laid,  sub-mains  and 
laterals  are  added  to  complete  the  drainage.  The 
spacing  of  laterals  varies  from  80  to  .300  ft.,  depending 
upon  conditions,  lateral  tiles  Ijeing  omitted  where  sandy 
subsoil  allows  complete  drainage  with  only  main  tile 
drains.  Capacities  of  tile  drains  vary  from  i  to  2  in. 
Laterals  are  laid  from  3.5  to  4.5  ft.  deep.  The  question 
of  laying  lateial  tile  5  ft.  deep  in  the  more  peaty  soils 
is  being  considered,  and  experiments  are  being  made 
to  determine  the  effect  of  deeper  drainage.  Both  con- 
crete and  red  clay  tile  are  used,  a  thorough  test  for 
presence  of  alkaline  salts  in  soil  and  drain  water  having 
shown  it  to  be  perfectly  safe  to  use  concrete  tile. 

Drainage  is  followed  closely  by  farming  operations, 
15  tractors,  130  horses  and  from  90  to  150  men  being 
used  for  this  work.  Several  complete  sets  of  modern 
farm  liuildings  have  been  constructed.  Sites  are  selected 
for  future  use,  and  more  farm  buildings  will  be  built 
ne.\t  year.  Artesian  wells  are  being  driven  on  many  of 
the  farms,  a  good  flow  of  water  being  secured  at  a 
depth  of  120  ft.  Temporary  bridges  built  where  new 
roads  cross  dredge  ditches  will  be  replaced  with  steel 
structures  when  the  work  of  dredging  is  completed. 

Of  this  15,000-acre  tract,  4,000  acres  have  been  thor- 
oughly tiled  and  tiling  is  progressing  on  another  2,000 
acres.  Nearly  6,000  acres  are  in  cultivation  and  3,000 
acres  more  are  in  the  first  stages  of  development.  Ap- 
proximately G.OOO  acres  will  be  left  for  reclamation  in 
1922  and  1923.  Of  15  miles  of  roads  constructed,  11 
miles  are  now  gravelled.  Over  100  miles  of  tile  drains 
have  been  laid. 

The  principal  crops  being  raised  are  flax,  buckwheat, 
oats,   barley,   rye,   com,   sudan   grass,   clover,   timothy. 


sugar  beets,  potatoes  and  various  kinds  of  truck.  On 
account  of  the  immense  amount  of  hand-labor  required 
for  sugar  beets  and  truck,  only  small  acreages  have 
been  planted  to  these  crops.  Yields  have  been  very 
good,  considering  that  the  land  is  new.  The  first  crop 
of  flax  on  2,000  acres  averaged  13  bushels  to  the  acre. 
Last  year  the  yields  per  acre  from  different  fields  were 
as  high  as  follows:  oats,  68  bu.;  flax,  20  bu.;  potatoes, 
264  bu. ;  and  sugar  beets,  17  tons. 

Experiments  with  many  varieties  of  seed,  with  and 
without  fertilization,  are  being  conducted  by  the  Uni- 
versity of  Minnesota,  which  has  also  established  a  sub- 
.' tation  for  drainage  investigation.  A  thorough  study 
of  groundwater  conditions,  run-off  and  spacing  of  latei- 
als  is  being  made.  In  May,  1921,  the  thoroughness  of 
the  drainage  system  was  proved  when  7.38  in.  of  rain 
fell  during  the  month,  6.08  in.  falling  within  a  period 
of  12  days  and  2  in.  in  two  hours.  Not  an  acre  of 
crop  was  injured  where  tiling  was  completed,  and  the 
tile  drains  were  of  adequate  capacity  to  meet  all  re- 
(luirements  for  rapid  removal  of  excess  water. 

This  development  work  is  under  the  supervision  of 
Geo.  H.  Payne,  president  of  the  Payne  Investment  Co., 
and  T.  F.  Stroud,  of  Omaha,  Neb.  R.  F.  Payne  is 
ueneral  manager.  J.  W.  Dappert,  Taylorville,  111.,  who 
lias  been  the  consulting  engineer,  has  recently  been  ap- 
liointed  engineer  for  the  drainage  district.  The  drain- 
age of  the  tract  is  under  the  supervision  of  the  writer. 
Among  the  agricultural  advisors  are  Dr.  T.  J.  Alway, 
of  the  University  of  Minnesota,  and  Prof.  Ezra  Levin, 
of  the  University  of  Michigan,  both  experienced  in 
peat  and  muck  soil  farming.  Drainage  investigations 
are  being  conducted  by  G.  R.  B.  Elliott,  of  the  Uni- 
versity of  Minnesota,  and  Sven  Norling,  of  the  Uni- 
versity of  Upsala,  Sweden. 


Unit  Costs  of  Railroad  Track  Work 

In  studying  to  carry  on  track  maintenance  work  at 
minimum  cost  in  relation  to  effective  work,  it  is  neces- 
sary to  have  uniform  records  of  cost  units.  Further 
the  records  must  be  published  so  that  each  railroad 
or  division  may  know  what  the  items  of  work  cost  on 
other  roads  and  divisions.  These  views  were  expressed 
in  an  address  before  the  Roadmasters  and  Mainten- 
ance of  Way  Association  at  Chicago,  by  Charles  A. 
Morse,  chief  engineer  of  the  Chicago,  Rock  Island  & 
Pacific  Ry.     His  remarks  are  abstracted  below: 

One  of  the  first  things  necessary  is  to  agree  on  a  classi- 
fication of  the  different  portions  of  a  railroad.  The  cost  of 
laying  rail  on  a  track  having  20  trains  over  it  in  working 
hours  will  be  much  in  excess  of  the  cost  on  a  piece  of  road 
having  but  10  trains.  The  cost  of  inserting  ties  will  vary 
with  the  cla.ss  of  ballast,  and  between  ties  put  in  without 
raising  the  track  and  those  put  in  while  liftng  the  track 
out  of  face  for  a  new  lift  of  ballast.  Track  work  in  large 
yards  and  on  passing  tracks  and  side  tracks  should  be  shown 
separately.  Classes  of  ballast  should  be  made,  so  that 
work  on  unballasted  track  and  on  lines  having  similar 
classes  of  ballast  could  be  compared. 

A  few  of  the  important  items  might  be  listed  to  start 
with  and  others  added  from  time  to  time.  For  instance, 
the  cost  per  mile  for  relaying  rail,  divided  to  show  the  cost 
of  the  different  items  of  work,  including  surfacing  the  new 
rail,  unloading  the  new  material  and  loading  the  old  mate- 
rial. Labor  force  is  allowed  usually  on  the  basis  of  so  many 
men  to  the  mile  of  main  line,  regardle;  s  of  sidings  and  turn- 
outs. Some  roads  have  a  meUuul  of  track  equation  by 
v.'hich  track  is  equalized  as  to  different  classes  of  work 
that  take  extra  Inbor.  All  roads  should  do  this  in  order  to 
distribute  forces  equally. 
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New  Machine  Completes  Tunnel 
in  One  Operation 

Shield  Carries  Cutter  Head — Rotating  Tail 

Ring  Sets  Lining  Blocks  and 

Advances  Shield 

A  TUNNEL  shield,  with  a  boring  head  and  a  rotating 
tail  attachment  by  means  of  which  the  lining  is 
placed,  is  operating  successfully  in  an  experimental  tun- 
nel in  Philadelphia,  Pa.  In  this  tunnel,  which  is  through 
schist  and  has  a  5-ft.  bore,  the  machine  has  advanced 
at  the  rate  of  5^  ft.  per  hour.  Eight  men  operated  the 
outfit.  This  is  the  only  measure  of  performance  which 
is  now  available,  but  it  is  expected  that  the  machine  will 
soon  be  installed  on  actual  tunnel  work  for  the  city  of 


FIG.   1.     COMPLETED  LINING   BEHIND  MACHINE 

Philadelphia  when  more  comprehensive  records  will  be 
secured. 

In  its  combination  of  a  boring  head,  a  protecting 
shield  and  a  rotating  tail-cam  or  helix  for  placing  the 
lining  and  advancing  the  shield,  the  machine  illustrated 
differs  from  other  tunneling  machines. 

As  indicated  by  Fig.  3,  one  motor  drives  the  boring 
head  and  the  rotating  helix.  The  head  is  so  arranged 
that  its  center  may  be  moved  up  and  down  or  right  and 
left  by  means  of  a  lever  actuating  eccentric  cams  con- 


FIG    .'       ROTATING  HELIX.  CR.\WLEn  TREAD  AND 
ROLLER  RING 

The  rotating  helix  ring  is  installed  inside  the  tail  of 
the  shield  and  bears  against  a  roller  ring  set  between  a 
rib  in  the  shell  and  a  rib  on  the  helix.  On  the  front 
edge  of  the  helix  is  a  rack  by  which  the  gear  train  effects 
its  rotation.  On  the  rear  edge  rides  a  crawler  ring 
whose  feet  bear  against  the  edge  of  the  lining  in 
place.  The  helix  ring,  roller  ring  and  crawler  tread 
are  showoi  by  Fig.  2. 

As  the  helix  rotates  it  produces  in  the  caterpillar 
tread  an  advancing  gap  for  inserting  the  concrete  lining 
blocks  one  at  a  time  around  the  bore.  The  blocks  are 
set  in  spiral  courses  so  that  as  the  helix  revolves  it 
forces  the  shield  ahead  by  screw  action.  The  same 
thrusting  action  closes  up  the  lining  joints  and  expands 
the  lining  ring  to  fill  the  space  occupied  by  the  shell  of 
the  shield.  This  expansion  is  aided  by  the  shape  of  the 
blocks. 

Several  hundred  feet  of  experimental  tunnel  have  been 

C/<'erpi//ar 

rin^     .Ro//err/rJf/* 


^poi/  conveyor- 
FIG.   3.     TUNNELING  MACHINE  IN  OPERATION 


I       Fin       / 


nected  with  the  movable  teeth  at  the  ends  of  the  revolv- 
ng  arms.  This  makes  it  possible  to  change  the  line  or 
^rade  of  the  tunnel.  Four  adjustable  external  fins  at 
he  quarter  points  of  the  shield  also  aid  in  changing  its 
ilignment. 


constructed  without  trouble.  A"n  inside  view,  after  the 
lining  had  been  plastered,  is  presented  by  Fig.  1.  Ob- 
servation of  the  machine  in  operation  indicated  an 
unusually  orderly  and  simple  procedure  even  in  the  re- 
stricted space  of  a  5-ft.  bore.    The  machine  was  invent- 
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ed  and  patented  by  M.  Roy  and  Earl  Shean,  of  Phila- 
delphia. Raymond  Thomas,  electrical  engineer,  Arthur 
M.  Barnes,  mechanical  engineer,  and  A.  Sanford  Craven, 
civil  engineer,  were  engaged  in  the  final  development. 
We  are  indebted  to  these  gentlem.en  of  the  Tunnel  Ma- 
chine Manufacturing  and  Engineering  Co.  for  informa- 
tion and  an  opportunity  to  study  the  machine  in 
operation. 

Selection  of  Pipe  for  Water- Works 

By  J.  W.  Leuoux 

ConsultinK    Engineer,    Philadelphia,    Pi  nn. 
Abstrtict    of    a    paper    before    the    Nviv    England    Wiilrr    Wojis 
Association,  September,  1921. 

FOR  water-works  pipe  24  in.  in  diameter  and  above  and  ' 
under  pressures  of  more  than  50  lb.,  a  consideration  of 
the  various  materials  available  is  advisable.  Some  de- 
signers consider  cast-iron  pipe  so  far  superior  to  other  kinds 
as  to  leave  no  room  for  argument.  In  a  large  part  of  the 
United  States,  especially  in  the  districts  yielding  hard 
[alkaline  rather  than  acid]  waters,  where  the  soil  condi- 
tions are  favorable,  this  position  could  not  be  seriously 
criticised  because  the  initial  leakage  should  be  immaterial, 
the  cost  of  maintenance  nominal,  the  lasting  quality  indefi- 
nite, and  cast-iron  pipe  can  be  obtained  readily  in  the 
competitive  market  throughout  the  East  and  Middle  West. 
For  the  soft  waters  of  New  England  and  other  states,  the 
mountain  regions  and  the  colored  waters  of  the  Atlantic 
Coast,  cast-iron  supply  mains  will  lose  ;;  large  part  of 
their  carrying  capacity  within  a  very  few  years.  Instances 
of  small  sizes  losing  60  and  large  sizes  30  iier  cent  of  their 
original  capacity  within  twenty  years  are  common.  It  is 
true  the  pipe  can  be  cleaned  and  the  original  discharging 
capacity  restored,  but  sometimes  within  a  year  after  clean- 
ing, the  results  are  as  bad  as  before. 

Coatings  or  paints  for  cast-iron  pipe  have  all  been  tried 
without  permanent  success  Cement  lining  is  expensive 
and  materially  reduces  the  discharging  capacity.  Cement 
lining  is  best  when  applied  to  wrought-iron  or  steel  pipe, 
at  has  been  proved  by  over  thirty  years'  experience.  The 
only  difficulties  were  with  the  joints,  the  tapping  and  the 
competition  with  cast-iron  pipe.  But  this  kind  of  pipe  be- 
came discredited  due  to  certain  pipe  contractors,  who  tried 
to  reduce  the  cost  by  cheap  workmanship,  and  the  use  of 
lean  mortar. 

For  low  head  and  large  sizes  reinforced-concrete  is  prac- 
tical and  successful,  particularly  since  good  and  economical 
expansion  joints  have  been  designed.  For  high  heads  it  will 
in  all  probability  be  necessary  to  use  a  thin  sheet  steel 
tube  within  the  reinforced  concrete.  Some  firms  are  now 
ready  to  furnish,  install  and  guarantee  this  class  of  pipe  for 
almost  any  conditions  and  pressure.  It  has  the  groat  ad- 
vantage that  it  can  be  fabricated  complete  in  large  quan- 
tities at  or  near  the  site  of  the  installation,  which  is  im- 
practicable with  any  form  of  metal  pipe. 

Wood  pipe  has  for  many  years  been  exploited  and  used 
as  a  substitute  for  wrought-iron  pipe.  Where  the  material, 
design  and  construction  have  been  good  and  the  conditions 
suitable  these  pipe  installations  have  been  satisfactory  for 
pressures  below  150  lb.  per  square  inch. 

[The  author  next  described  the  various  types  of  wood- 
stave  pipe — sectional  and  continuous — and  pointed  out  some 
of  the  factors  governing  their  satisfactory  use.  A  consider- 
able part  of  the  paper  related  to  the  leaks  in  and  satisfac- 
tory repairs  of  the  sectional,  machine-bound  wood-stave 
pipe  line  at  Norfolk,  Va.,  described  at  greater  length  in 
Engineering  Ncivg-liecnrd,  Sept.  8,  p.  396.  An  article  by 
Mr.  Ledoux  giving  detailed  cost  estimates  for  cast-iron  and 
wood-stave  pipe  for  a  pumping  main,  taking  carrying 
capacities  into  account,  appeared  in  Engineering  News- 
Record,  Nov.  11,  1920,  p.  9.32— Editor.] 

Digciimion — A  variety  of  opinions  as  to  the  pressure 
wood-stave  pipe  will  stand  were  expressed.  Allen  Hazen 
declared  that  under  very  heavy  pressure  wood-pipe  is  sure 
to  leak. 


Some  Dams  of  the  Ancients 

Earliest  Masonry  Dams  Had  Base  Four  Times  the 

Height,  But  With  Improved  Methods  the  Romans 

Reduced  This  Ratio  io  Three  to  One 

By  Charles  Prelini 

Civil  Engineer.  New  York  ("ity 

DAMS  are  probably  the  least  known  structures  of 
past  ages.  All  that  is  generally  known  of  them 
comes  to  us  because  they  have  been  mentioned  by  some 
historian,  or  slightly  hinted  at  in  the  reports  of  dif- 
ferent explorers.  Unfortunately  the  explorers  have 
never  paid  much  attention  to  engineering  structures  as 
such,  and  in  most  instances  only  the  length  and  height 
of  the  dams  have  been  recorded,  and  not  the  base.  Con- 
sequently we  are  unable  to  detei-mine  any  rule  followed 
by  the  ancients  in  the  design  of  these  interesting  struc- 
tures. 

One  of  the  most  ancient  dams  on  record  is  the 
Marduk  dam  erected  acrot^s  the  river  Tigris  to  regu- 
late the  waters  of  that  troublesome  river.  Built  in  pre- 
historic times  it  survived  the  Chaldean,  Assyrian,  Per- 
sian, Greek,  Roman,  and  Sassian  dominations,  and  it 
was  breached  and  fell  in  rules  at  the  time  of  the  Mongol 
invasion  towards  the  end  of  the  13th  or  the  beginning 
cf  the  14th  century  of  our  era.  This  magnificent  dam, 
according  to  a  description  found  in  a  clay  tablet,  was 
built  by  Marduk  (the  Nimrod  of  the  Bible),  and  was 
recorded  in  the  following  manner: 

Flowing  wide  like  a  sea  was  the  river,  when  Eridu  was 
made,  when  E-Sagil  was  built: 

E-Sagil  in  the  midst  of  the  fresh  water  deep,  where  the 
God  of  the  glorious  abode  dwells. 

Marduk  laid  reeds  in  the  face  of  the  waters: 

He  piled  up  the  earth  banks  sheltered  by  the  reeds;  that 
he  might  cause  the  Gods  to  swell  in  the  place  of  their 
heart's  desire. 

To  this  day  the  immense  barrage  across  the  ancient 
bed  of  the  Tigris  above  Opis  is  called  Marduk  dam, 
which  fully  confirms  the  description  of  the  clay  tablet. 
The  reeds  mentioned  as  part  of  the  construction  of  the 
earth  embankment,  probably  were  not  simple  reeds,  but 
strong  and  resistent  timbers  laid  in  the  "face  of  the 
wateis"  to  arrest  their  course,  and  consequently  a  kind 
of  coflFerdam  protecting  the  construction  of  the  embank- 
ment. The  fact  that  this  timber  work  was  erected  to 
facilitate  the  construction  of  the  embankment  is  clearly 
indicated  in  the  clay  tablet  with  the  words:  "He  (Mar- 
duk) piled  up  the  earth  banks  sheltered  by  the  reeds." 
Marduk  may  have  left  this  timber  work  within  the 
embankment  to  consolidate  the  structure  to  give  a 
stronger  foundation,  decreasing  the  chances  of  its  being 
washed  out  and  carried  away  during  the  freshets.  It 
has  been  a  common  practice  with  the  nations  of  an- 
tiquity to  consolidate  even  the  masonry  walls  with 
timber  works,  as  found  in  Asia  Minor,  Greece,  France 
and  Scotland. 

The  most  ancient  masonry  dam  of  which  we  have  a 
record  was  built  by  Menes,  the  first  king  of  the  tirst 
Egyptian  dynasty,  over  4,000  years  B.  C.  It  was  built 
at  Kosheish  about  12  miles  south  of  Memphis,  to  inter- 
cept the  course  of  the  Nile  river  so  as  to  lead  it  into 
a  canal,  diverting  the  river  from  the  locality  where 
Menes  built  the  city  of  Memphis.  It  was  built  of  cut 
stone  masonry,  as  recorded  by  Herodotus  and  attested 
by  its  ruins,  which  are  still  in  existence.  We  do  not 
know   the  dimensions  of   this    im|)ortaiit   structure  but 
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from  the  width  and  depth  of  the  river  and  height  of 
the  banks  and  annual  inundations,  it  must  have  been 
no  less  than  1,500  ft.  long  and  50  ft.  high.  The  dam 
built  by  king  Menes  was  kept  in  perfect  condition  under 
the  Egyptians.  Persians,  Greeks  and  Roman  rulers  or 
for  a  period  of  more  than  45  centuries,  but  it  was  neg- 
lected and  ruined  during  the  Caliph's  domination,  when 
the  lower  part  of  the  city  of  Memphis  was  Hooded  again 
by  the  periodical  inundations,  and  most  of  the  ancient 
monuments  were  destroyed,  or  buried  in  the  muddy 
deposits  of  the  river. 

Largest  Dam  in  Arabia 

The  largest  masonry  dam  ever  built  in  the  world  was 
erected  in  connection  with  the  irrigation  works  in 
Yemen,  Arabia.  Only  a  few  explorers  have  visited  the 
ruins  of  this  interesting  structure,  and  unfortunately 
they  were  not  technical  men.  Some  of  these  explorers, 
however,  have  given  the  height  and  base  of  the  dam, 
which  enables  us  to  learn  something  concerning  the  rule 
followed  by  the  ancient  engineers  in  designing  such 
construction.  Lokman.  king  of  the  Sabeans  about  the 
year  1700  B.  C,  built  a  very  large  reservoir  for  irri- 
gation and  water-supply  purposes.  This  was  formed  by 
intercepting  with  a  very  large  masonry  dam  the  course 
of  the  Wadi  Shibwan  at  a  point  about  6  miles  from 
the  city  of  Saba.  The  dam  was  2  miles  long.  120  ft.  high 
and  500  ft.  wide  at  the  base.  It  lasted  for  nearly  2.000 
years,  collapsing  at  the  beginning  of  the  3rd  century 
of  our  era,  causing  a  disastrous  flood,  which  is  still 
recorded  in  the  Arabian  literature.  Before  the  total 
collapse,  the  dam  must  have  given  some  indications  of 
its  dangerous  condition,  since  Arabian  history  mentions 
the  fact  that  the  owners  of  the  irrigated  lands,  some 
time  before  the  disaster,  sold  their  properties  and  emi- 
grated. The  immensity  of  this  dam  can  be  deducted 
from  the  enormous  amount  of  stone  masonry  required  in 
its  construction,  estimated  at  not  less  than  15  million 
cu.yd.  The  proportion  of  base  to  height  of  the  Saba 
dam  was  4  to  1. 

Ma.spero  claims  that  the  great  fertility  of  the  Fayoum 
in  Egypt  was  not  due  to  the  existence  of  the  famous 
Lake  Moeris  as  described  by  historians  and  geographers 
of  the  antiquity,  but  to  numerous  artificial  lakes  formed 
by  impounding  the  waters  of  the  different  ravines  that 
entered  the  Fayoum.  In  support  of  his  theory  he  men- 
tions a  dam  across  the  Wadi  Gezzaweh  discovered  by 
Dr.  Schweinfurt  in  1885.  The  learned  archeologist  has 
not  given  all  the  necessary  dimensions  of  this  important 
engineering  structure,  but  he  says  the  ravine  is  about 
240  ft.  wide  and  the  banks  40  and  50  ft.  high.  The 
dam  is  143  ft.  wide  at  the  base  and  was  formed  of  three 
different  materials.  The  lower  portion  is  composed  of 
irregular  stones  of  not  large  size  embedded  in  clay;  the 
next  layer  is  formed  of  irregular  limestone  blocks  piled 
up  as  is  our  riprap  work  and  the  upper  portion  of  the 
dam  is  composed  of  cut  stones  laid  in  horizontal  courses 
and  forming  a  series  of  steps,  the  upper  course  always 
receding  from  the  one  below  it.  The  central  part  of  this 
structure  was  carried  away  by  the  force  of  the  torrent, 
but  close  to  the  abutments  the  original  structure  is  still 
standing  for  almost  one-fourth  of  its  width.  In  the 
absence  of  the  height  of  the  dam,  which  is  not  given, 
we  may  suppo.'^e  that  it  was  somewhat  lower  than  the 
banks  and  consequently  it  must  have  been  about  36  ft. 
high.  Comparing  the  base  with  the  height  these  are 
in  the  exact  proportion  of  4  to  1. 


The  Romans  built  many  dams,  some  of  which  have 
entirely  disappeared,  while  the  ruins  of  others  are  still 
in  existence.  Yet  no  one  has  investigated  the  dimen- 
sions and  methods  of  construction  of  these  important 
structures.  The  only  thing  we  know  is  that  they  were 
composed  of  massive  masonry  of  great  resistance  and 
longevity.  The  one  built  by  Emperor  Nero  at  Subiaco 
lasted  13  centuries,  as  attested  by  a  document  recording 
the  data  of  its  collapse.  A  study  of  the  Roman  dams 
could  be  made  by  an  inspection  of  the  ruins  of  those 
built  in  the  African  provinces  in  connection  with  irri- 
gation. The  Romans  certainly  built  dams  which  were 
watertight,  and  were  strongly  built  of  regular  cut  stones 
laid  in  lime  mortar,  and  probably  they  reduced  the 
thickness  of  the  base  of  the  dam  to  three  times  the 
height.  Such  a  practice  must  have  been  continued  all 
through  the  Middle  Ages,  since  we  find  the  early  Elche 
dam  in  Spain,  built  by  Moors  in  the  year  913  under 
the  reign  of  Abderraman  III,  was  52  ft.  high  and  159  ft. 
thick  at  the  base ;  that  is,  a  base  three  times  the  height. 

Cross  Sections  Not  Known 

If  we  lack  information  about  the  dimensions  of  the 
dams  built  by  the  ancients,  we  know  less  concerning 
the  cross  sections  of  these  structures.  Considering, 
however,  that  the  masonry  dams  were  the  successors 
of  the  embankments,  they  must  have  been  constructed 
with  the  main  characteristic  features  of  the  former 
structures.  A  masonry  dam  was  probably  designed 
with  a  level  top,  and  the  front  and  back  faces  sloping 
in  the  opposite  directions,  resulting  in  what  we  call 
today  a  trapezoidal  profile.  The  sloping  faces  were 
not  formed  with  an  even  surface  but  in  a  series  of  steps 
of  small  height  as  seen  in  the  Egj'ptian  dams,  a  feature 
which  has  been  preserved  for  many  centuries,  since  it 
was  used  also  by  the  Moors  in  the  middle  section  of  the 
Almanza  dam.  Most  of  the  ancient  reservoirs  were 
deprived  of  .spillways,  the  series  of  steps  on  the  down- 
stream face  of  the  dam  greatly  facilitated  the  fall  of 
water  overflowing  from  the  top  during  the  freshets. 
The  steps  prevented  the  water  from  acquiring  great 
velocity,  which  would  have  been  disastrous  to  the  struc- 
ture, undermining  its  foundations.  The  different  ma- 
terials employed  in  the  construction  of  the  Wadi  Gezza- 
weh dam  were  probably  laid  with  diff'erent  slopes,  thus 
giving  a  profile  composed  of  lines  of  various  inclina- 
tions, after  the  manner  used  by  the  French  engineers 
in  designing  dams. 

It  would  be  very  important  to  know  what  kind  of 
binding  material  was  employed  to  connect  the  stones 
in  the  construction  of  the  ancient  dams.  Clay,  asphalt 
and  lime  mortars  have  been  employed  by  the  nations  of 
antiquity  in  the  construction  of  walls.  In  Eg>'pt,  lime 
mortar  was  used  since  pre-historic  times,  while  in  Chal- 
dea,  as  far  as  we  know,  it  was  employed  only  at  the 
time  of  King  Nebuchadnezzar.  Such  a  fact  may  lead 
to  the  discoverj'  whether  the  Atheim  and  Dyalek  dams 
were  really  built  at  the  time  of  the  great  improvement 
on  the  Tigris  River,  or  are  of  more  recent  construction, 
replacing  those  previously  built  which  were  destroyed. 
It  will  also  indicate  if  the  Saba  dam  was  built  either 
by  Egyptians  or  Chaldean  engineers  and  consequently 
indirectly  prove  the  rule  detected  in  the  design  of  the 
ancient  structures,  whether  it  was  the  practice  of  only 
one  country,  or  a  general  rule  followed  by  all  the  engi- 
neers of  antiquity  to  make  the  base  four  times  the 
height. 
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City  Surveys  of  Rivers  and  Harbor  at  Milwaukee 

Triangulation  on  Uiver  Channels  to  Establish  Dock  Lines — Hydrographic  Work  in 
Lake — Organization  and  Equipment — Field  Work  and  Mapping 


A  RECENT  triangulation  survey  of  the  harbor  and 
waterways  of  the  city  of  Milwaukee,  coverinj^ 
approximately  23  miles  of  dock  frontage  or  llj  miles 
of  rivers  and  canals,  has  been  made  for  the  purpo.^e 
of  definitely  establishing  dock  lines,  correctly  mapping 
the  existing  water  front  and  providing  a  base  for  future 
sur%-eys  for  harbor  and  water-front  improvements.  The 
harbor  includes  a  natural  outer  harbor  on  Lake  Michi- 
gan, protected  on  the  noi-th  and  south  by  large  points 
of  land,  and  an  inland  harbor  composed  of  rivers  and 
canals  which  afford  dockage  and  transportation  facili- 
ties for  industries.  In  1874  the  City  Council  established 
dock  lines  along  the  Milwaukee,  ]\Ienomonee  and  Kin- 
nickinnic  rivers,  but  in  later  years  these  lines  were 
ignored  more  or  less  and  encroachments  into  the  water 
were  made  when  many  of  the  docks  were  built. 

The  Harbor  Commission,  an  honorary  body  appointed 
by  the  mayor  in  1913  to  protect  the  city's  interests  from 
private  encroachments,  found  that  maps  and  data  in  the 
city's  possession  were  not  up  to  date  and  were  not  re- 
liable. Harbor  limit  lines  had  been  established  by  the 
U.  S.  Engineers  in  1906,  and  it  became  necessai-j'  for 
the  city  to  see  that  no  encroachments  were  made  over 
them.  These  limiting  lines  had  been  laid  down  from 
a  triangulation  survey  but  had  not  been  referenced  to 
city  street  corners  in  a  sufficient  number  of  places  to 
make  it  practical  to  use  the  lines  for  construction  pur- 
poses. 

In  order  to  determine  the  conditions,  the  City  Coun- 
cil, in  October,  1915,  authorized  a  triangulation  survey 
to  be  made  from  which  the  co-ordinates  of  all  street 
corners  and  monument  stones  in  the  vicinity  of  the 
river  could  be  found  and  also  the  location  of  all  im- 
provements along  the  river.  Buildings,  docks,  railway 
tracks  and  street  lines  were  to  be  drawn  on  large  scale 
maps  and  the  Government's  limiting  lines  and  the  old- 
established  city  dock  lines  then  projected  upon  these 
maps.  With  these  data  new  dock  lines  could  be  laid  out 
and  permanently  established  which  would  be  tied  in  to 
all  street  corner  stones  by  means  of  co-ordinates.  Fig.  1 
shows  the  area  and  waterways  included  in  the  survey. 

Survey  Work  and  Equipment 

The  triangulation  survey  consi.sted  of  quadrilatei-als 
spanning  the  rivers  and  linked  to  one  another.  The 
precision  necessary  to  obtain  the  desired  accuracy  of 
maps  was  decided  to  be  not  less  than  1  in  20,000,  and 
in  order  to  secure  this  result  the  steel  tapes  were  stand- 
ardized, using  a  20-lb.  pull  with  an  ordinary  spring 
balance.  It  was  found  necessary  to  standardize  the 
tapes  about  once  a  month,  owing  to  variation  in  length 
All  measurements  were  made  u.'-ing  a  spring  balance 
and  plumb  bobs.  Thermometers  were  used,  the  tem- 
perature being  recorded  and  the  proper  correction  made 
to  the  measured  distance.  In  each  quadrilateral,  twelve 
angles  were  read,  as  shown  in  Fig.  2,  each  angle  being 
read  by  repetition  six  times,  three  direct  and  three 
reverse. 

A  system  of  azimuth  control  lines  was  run  for  each 
river,  these  lines  being  connected  with  a  line  of  every 
third  or  fourth  quadrilateral,  as  shown  in  Fig.  3.  These 
control  systems  were  started  at  the  upper  end  of  the 


river  from  lines  whose  azimuth  was  found  by  reading 
twelve  angles  to  Polaris  and  checking  in  the  same  way. 
All  angles  in  the  control  system  were  read  t^velve 
times,  six  direct  and  six  reverse,  and  were  checked  by 
reading  to  complement  in  the  same  manner. 

As  the  work  progressed  down  the  river,  side  trav- 
erses were  run  from  the  quadrilaterals  down  the  ad- 
jacent streets,  so  that  all  street  corners  and  perma- 
nent points  could  be  located  from  stations.  It  should 
be  understood  that  nearly 
all  of  the  quadrilateral  sta- 
tions were  not  permanent, 
as  it  was  found  that  monu- 
ments placed  near  the  dock 
front  would  shift  out  of 
position.       Existing    docks 


were  located  by  running 
field  lines  approximately 
parallel  to  them  and  taking 
distances  at  right  angles 
to  these  lines.  Buildings, 
tracks  and  structures  were 
located  by  angle  and  dis- 
tance from  stations  or  sub- 
stations. Di.stances  were 
obtained  by  stadia  in  this 
work. 

The  average  length  of 
quadrilaterals  is  about  400 
to  500  ft,  being  the  dis- 
tance from  bridge  to  bridge,  but  this  length  varied 
with  the  width  of  the  river,  as  wherever  possible  the 
angles  in  the  quadrilaterals  were  kept  larger  than  20 
deg.  In  order  to  do  this  the  quadrilaterals  in  the 
sections  where  the  river  was  narrow  were  much  shorter 
than  in  those  sections  where  the  river  was  wide. 

Equipment — The  principal  equipment  of  the  field 
party  included  the  following:  Transit  with  7-in.  hori- 
zontal circle  marked  with  two  rows  of  figures,  reading 
0  deg.  to  3G0  deg.  both  ways  and  having  two  double 
verniers  exactly  opposite,  reading  to  one  minute;  Phila- 
delphia rods  for  stadia  work;  wood  octagonal  range 
poles,  6,  8  and  10  ft.  long;  steel  octagonal  range  poles, 
6  and  8  ft.  long;   100-  and  200-ft.  wire-ribbon  tapes; 


October  6,  1921 


ENGINEERING     N  E  W  S - R  E  C  0  R  D 


559 


50-ft.  steel  and  50-  and  100-ft.  cloth  pocket  tapes; 
plumb  bobs.  8,  12  and  16  oz.  and  4  lb.;  40-lb.  sports- 
man's spring  scale,  steel  pins  and  a  heavy  tripod  from 
an  old  camera  converted  for  holding  a  range  pole. 

Org.anization  of  River  Survey  Party 

Only  one  party  has  been  engaged  on  the  field  work 
and  this  party  normally  consisted  of  the  chief  of  party, 
an  instrument/man,  a  notekeeper  and  two  rodmen.  When 
certain  parts  of  the  work,   such   as   the   hydrographic 


FIG.    2.      rONSECrTTVK   READING   OF   AXlU.KS    TX    ST'RVEY 

survey,    required    more    men,  they    were    taken    from 
other  parties  in  the  city  engineer's  department. 

The  chief  of  party  kept  ahead  with  a  reconnoissance 
survey  appro.ximately  locating  quadrilateral  stations, 
laying  out   traverses,   looking   up   street   corner  stones 


so  as  to  have  several  measured  base  lines  from  which 
to  compute  unknown  sides.  Three  men  did  the  tap- 
ing. Two  men  had  plumb-bobs  and  set  the  distances 
by  means  of  pins,  while  the  third  man  applied  the  cor- 
rect pull  by  means  of  a  spring  balance  hooked  to  the 
end  of  the  tape.  The  tape  was  never  laid  on  the  ground 
or  supported  in  the  center,  but  always  hung  free  from 
the  ends. 

The  notekeeper  kept  all  notes  and  made  all  field 
sketches.  As  the  reading  of  angles  in  quadrilaterals 
required  a  large  amount  of  time,  he  would  often  go 
ahead  and  make  sketches  of  tracks,  buildings  or  docks 
while  the  instrumentman  kept  his  own  notes  of  the 
angles  read,  which  he  would  give  to  the  notekeeper 
later  in  the  day.  This  saved  considerable  time.  It 
has  been  found  that  attempting  to  speed  up  the  work 
in  the  field  by  taking  notes  and  sketches  which  are 
not  neat  and  well  drawn  is  wasteful.  When  plotting 
.such  notes  during  the  winter,  more  time  will  be  lost 
in  deciphering  them  than  was  saved  by  the  speed  in 
the  field,  and  it  may  be  necessary  to  go  back  and  re- 
locate some  of  the  questionable  points.  It  is  considered 
that  the  notekeeper  is  the  last  man  to  be  crowded  for 
speed. 

The  rodmen  held  range  poles  over  the  stations,  car- 
ried the  stadia  rod,  and  helped  in  the  taping  and  all 
other  incidental  work.  With  the  tripod  already  men- 
tioned, a  range  pole  could  be  plumbed  over  a  point 
that  was  to  be  used  for  a  long  time  as  a  sight.    When 
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and  office  data.  It  was  his  duty  to  see  that  all  street 
corners  needed  by  the  river  survey  were  surveyed  and 
located  by  the  city's  division  engineers  and  to  see  that 
they  set  stones  at  these  corners  if  possible.  He  gen- 
erally started  the  field  party  each  day  by  giving  instruc- 
tions for  the  work  to  be  done  and  then  he  went  out  on 
reconnoissance  or  laying  out  advance  work,  returning 
to  the  field  party  to  decide  any  (juestions  which  might 
have  arisen.  The  chief  of  party  also  supervised  the 
draftsmen  and  explained  points  not  quite  clear  in  the 
notes.  During  the  winter  months  he  had  charge  of  the 
2ompiling  of  the  computations. 

The  instrumentman  had  charge  of  the  field  party  in 
the  absence  of  the  chief  of  party.  He  read  all  angles 
and  did  all  the  instrument  work;  taking  the  head  end 
of  tape  on  all  chaining  while  a  rodman  gave  line. 
Wherever  possible  all  distances  were  taped  and  checked. 


using  this  stationary  rodman  or  fixed  sight,  the  rodmtn 
could  give  sights  at  other  points  and  thus  s;ive  time. 

Stadia  Work  and  Obstruction 

Buildings  and  tracks  near  the  docks  were  located 
wherever  possible  by  taking  right-angle  distances  from 
station.s  on  temporary  survey  lines  run  parallel  to  the 
dock.  Buildings  and  tracks  at  some  distance  from  the 
river,  which  would  not  enter  into  the  direct  solution 
of  laying  out  new  dock  lines,  were  located  by  stadia. 
As  stations  and  sub-stations  were  close  to  each  other 
it  was  seldom  necessar.v  to  take  longer  sights  than 
300  ft.  in  thi.s  stadia  work.  Only  the  main  corners 
of  the  buildings  were  located  by  stadia,  as  the  buildings 
were  then  measured  up  with  a  cloth  tape  and  the  di.-- 
tances  shown  on  the  sketches. 

In   some  cases   where   obstructions  came   in   the  line 
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of  sight  it  was  necessary  to  build  cantilever  platforms 
from  the  docks,  over  the  water,  upon  which  to  set  up 
the  instrument.  Such  a  set-up  is  shown  in  Fig.  4. 
When  such  stations  were  used  all  the  necessary  field 
work  from  them  was  completed  as  quickly  as  possible 
so  that  the  platforms  would  have  little  time  to  shift 
out  of  place  before  all  sights  were  taken  to  and  from 
them.  Other  stations  were  located  on  the  roofs  of  low 
buildings.  In  general  the  stations  were  located  ap- 
proximately at  the  same  level  so  that  no  instrumental 
errors  due  to  the  vertical  angles  entered  into  the  read- 
ings of  the  horizontal  angles. 

Recording  arul  Marking  Stations — Stations  were  set 
usually  on  more  or  less  permanent  structures  such  as 


FIG.   1.     A  SURVEY  STATION  FOR  RIVER  TRIANGULATION 

O.V  f'AXTILKVKR  PLATFORM  PROJECTING  FROM 

DO(-K   WAI.T, 

bridge  abutments  and  concrete  walks,  but  where  this 
could  not  be  done  sub-stations  were  set  on  some  per- 
manent structui-e  or  on  stones  and  tied  in  with  the 
main  stations.  On  all  such  permanent  structures 
crosses  were  chiseled  at  the  station  points,  and  these 
were  tied-in  to  arrow  marks  cut  in  buildings  or  struc- 
tures of  a  permanent  nature.  Should  any  of  these 
stations  be  destroyed  they  can  can  be  reset  from  the 
tie-in  arrows  in  most  cases.  The  arrows  may  be  used 
also  to  locate  stations  covered  by  snow,  ice  or  piles  of 
materials.  The  tie-in  points  are  used  also  to  check 
stations,  to  determine  whether  they  have  shifted  before 
using  them  for  running  dock  lines. 

Stations  were  numliered  from  No.  1  on  each  river. 
The  sub-stations  were  followed  by  letters,  as  15-A  or 
17-A    and    17-E,    if    two    sub-stations    were    set   from 


Station  17.  No  numbers  were  chisled  near  the  stations 
in  the  field  as  it  was  found  that  the  care  and  time  neces- 
sary to  do  good  work  in  cutting  these  numbers  was  ton 
great  for  the  advantage  gained. 

Stones  were  set  wherever  possible  on  street  corner? 
that  were  used  in  the  river  survey,  but  in  the  downtown 
districts  this  was  impossible  on  acount  of  buildings.  Ir 
such  cases  offset  points  were  set  from  both  the  inter- 
.secting  street  lines  and  the  point  was  chiseled  and  co- 
ordinated. 

Lake-Front  Hydrographic  Survey 

The  city  has  a  line  of  survey  stones  about  500  ft 
apart  in  a  line  parallel  to  the  shore  along  the  lake  front, 
for  which  the  co-ordinates  are  on  record.  In  order  to 
get  soudings  in  the  bay,  a  base  line  of  1,500  ft.  was  run 
between  two  of  these  stones  and  stakes  100  ft.  apart 
were  set  on  this  line.  The  party  for  the  hydrographic 
survey  consisted  of  two  instrumentmen  and  two  note- 
keepers  on  shore,  with  two  oarsmen,  a  sounder  and  a 
notekeeper  in  the  boat.  The  notekeepers  had  their 
watches  set  alike.  The  sounder  had  an  18-ft.  sounding 
pole  and  a  red  flag.  The  idle  oarsman  held  the  stadia 
rod.  One  of  the  shore  instrumentmen  had  a  white  flag. 
To  take  soundings  at  right  angles  to  the  line  of  stakes 
at  every  100  ft.  stake  the  following  method  was  used: 

Let  the  shore  instrumentman  with  a  white  flag  be 
"A"  and  the  other  shore  instrumentman,  "B."  When 
"A"  set  up  his  instrument  over  stake  No  1,  where  the 
work  was  to  start,  "B"  set  up  his  instrument  over 
stake  No.  10,  1,000  ft.  away.  Both  'A"  and  "B" 
sighted  at  each  other  and  "A"  turned  off  a  90-deg. 
angle  and  started  the  boat  out  on  this  line.  When  the 
boat  was  on  line  the  sounder  would  wave  his  red  flag 
and  sound.  All  notekeepers  would  read  the  time  and 
"A"  shore  instrumentman,  would  i-ead  stadia  distance 
and  angle  if  the  boat  had  drifted  off  the  90  deg.  line. 
The  "B"  instrumentman  would  only  read  the  horizontal 
angle.    Both  "A"  and  "B"  used  the  stadia  rod  for  target. 

The  boat  would  then  be  rowed  further  out  in  the  lake, 
getting  line  from  the  "A"  instrumentman  who  was  set 
on  90  deg.  again.  The  distance  rowed  out  would  be 
dependent  upon  the  variation  of  the  lake  bottom.  The 
sounder  would  wave  the  red  flag  again  and  the  opera- 
tions would  be  repeated. 

This  would  be  continued  until  the  boat  had  sounded 
out  to  the  distance  wanted,  which  was  1,200  ft.  from 
ihe  shore.  After  the  boat  was  out  some  distance,  "A" 
instrumentman  would  have  some  difficulty  in  reading 
stadia  and  would  mark  shots  ne  was  not  sure  of.  After 
the  line  was  completed  from  stake  No.  1,  "A"  instru- 
mentman moved  to  stake  No.  2,  "B"  instrumentman 
staying  at  stake  No.  10.  After  getting  a  sight  on  "B" 
again,  "A"  would  turn  off  90  deg.  and  line  in  the  boat, 
which  would  work  towards  shore,  the  method  of  taking 
sounding  being  as  described.  In  this  manner  four  or 
five  lines  were  sounded  and  then  "B"  would  move  down 
to  stake  No.  15  until  the  soundings  were  complete  to 
stake  No.  10  and  "B"  would  move  to  stake  No.  5. 

From  this  method  of  getting  the  field  data  very  few 
if  any  shots  were  lost,  as  there  were  several  checks. 
Each  notekeeper  numbered  the  shots  that  were  taken,  .so 
that  with  the  time  recorded  and  a  check  by  stadia  dis- 
tance, one  of  the  instrumentmen  might  miss  a  sounding 
without  getting  the  whole  of  the  notes  confused.  The 
plotting  of  the  fiist  soundings  taken  without  changing 
the  "A"  instrument  from  stake  to  stake  and  turning  off 
right  angles  to  line  in  the  boat,  showed  that  in  some 
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cases  the  boat  had  drifted  out  of  line  so  much  that  the 
soundings  were  200  to  300  ft.  apart  instead  of  100  ft., 
while  in  other  cases  there  was  a  repetition  of  soundings 
at  the  same  point. 

Computation  and  Office  Work 

All  quadrilaterals  on  the  rivers  were  adjusted 
separately  and  connected,  after  which  preliminary- 
co-ordinates  were  computed.  Having  the  location  of  all 
docks  and  co-ordinates  for  all  street  corners,  monument 
stones  and  stations  near  them,  both  planing  and  con- 
struction of  river  improvements  and  river  front  work 
can  be  laid  out  from  these  points.  This  work  is  now- 
being  completed,  and  the  ordinances  are  being  revi.sed 
to  cover  the  proper  dock  lines.  It  has  been  found 
desirable  to  change  some  of  the  U.  S.  Government  limit- 
ing lines  and  when  the  work  is  complete  the  new  dock 
lines  will  be  submitted  to  the  U.  S.  District  Engineer  to 
be  sent  to  Washington  to  be  sanctioned  by  the  Chief  of 
Engineers,  U.  S.  Army. 

The  detail  maps,  to  a  scale  of  1  in.  to  30  ft.,  are 
drawn  on  sheets  42  x  72  in.  The  index  maps  are  on  a 
I  scale  of  1  in.  to  100  ft.  The  co-ordinates  of  stations 
and  the  directions  and  distances  of  survey  lines  have 
been  kept  in  loose-leaf  books,  in  which  they  are  filed  at 
present.  It  is  proposed  to  show  these  on  the  map 
tracings  after  the  office  work  has  been  completed  and 
the  U.  S.  Engineers  have  sanctioned  the  new  dock  lines. 

The  advantages  in  using  triangulation  from  co- 
ordinated street  intersections  and  stones  over  other 
methods  of  survey  has  been  established  during  the  four 
years'  work.  Along  the  river  in  business  .sections  of  the 
city  where  obstructions  are  such  that  it  is  nearly  impos- 
sible to  .see  through  with  the  old  method  of  survey,  it 
has  been  found  very  simple  to  use  the  co-ordinated 
points  of  the  triangulation  system.  This  has  also  elim- 
inated the  carrying  of  lines  for  several  blocks  by  angle 
and  distance  in  order  to  stake  out  a  small  piece  of  dock. 
Bridges  have  been  staked  out  in  much  less  time  and 
greater  accuracy  than  by  the  old  way. 

The  greatest  advantage  of  the  co-ordinate  system  is 
that  in  planning  work  in  the  office  for  new  bridge  or 
dock  frontage,  the  exact  location  of  such  work  can  be 
determined  from  the  maps  without  extensive  prelim- 
inary surveys,  and  the  work  as  planned  can  be  located  in 
the  field  from  the  co-ordinated  stations. 

Dock  lines  were  given  formerly  by  the  city's  division 
engineers  and  were  described  by  distances  from  streets 
parallel  to  the  docks.  But  these  distances  were  given 
only  at  angle  points.  When  lines  had  to  be  given  for  the 
construction  of  a  short  piece  of  dock  or  wharf  halfway 
between  the  tie-in  lines  or  distances  it  was  necessary  to 
make  a  field  survey  to  find  all  angles  in  street  lines  and 
between  the  intersections  of  street  lines  before  any 
comnutations  could  be  made  for  staking  out  the  work 
by  going  through  an  alley  or  between  the  buildings. 
This  often  took  two  or  three  weeks  to  give  dock  lines 
that  can  be  staked  out  now  in  a  day  or  two  by  using  the 
triangulation  stations  as  base  lines. 

This  river  survey  has  been  made  under  the  direction 
'if  the  city  engineer,  Geo.  F.  Staal,  but  has  been  inter- 
rupted at  times  in  order  to  use  the  party  on  another 
large  survey  for  the  harbor  development  plan.  The  work 
was  stopped  entirely  for  two  years  during  the  World 
War.  Beginning  with  .Jan.  1,  1921.  the  work  is  being 
done  directly  under  the  Harbor  Commission,  but  pre- 


viously the  Commission  turned  over  a  part  of  its  funds 
to  the  city  engineer,  who  had  a  party  engaged  on  the 
work.  The  field  work  is  completed,  but  there  are  still 
some  maps  to  be  drawn  and  numerous  tracings  to  be 
made.  As  the  money  has  to  be  furnished  from  the 
Harbor  Commission  fund  the  work  cannot  be  pushed  by 
engaging  a  number  of  draftsmen  but  must  be  carried 
out  by  the  one  party  which  is  doing  all  other  engineer- 
ing work  desired  by  the  Commission.  This  survey  was 
in  charge  of  Ralph  Cahill  in  1915  and  C.  S.  Gruetz- 
macher  during  1916,  but  since  -Jan.  1.  1917  it  has  been 
in  charge  of  Herbert  C.  Schmitt.  assistant  harbor 
engineer,  who  has  furnished  the  material  on  which  this 
article  is  based. 

Handlingr  Breaks  in  Irrig-ation 
Canal  Embankments 

Emergency  Outfits  Stored  in  Lockers — Question- 
naires and  Information  Needed  Regarding 
Breaks  Posted  Near  Canal 

By  R.  M.  Adams 

Civil  Enginci-r.  Roolty  Ford.  Col. 

THE  procedure  of  getting  quickly  to  a  break  in  a 
canal  bank  has  been  given  too  little  attention  by  the 
irrigation  managers  of  the  inter-mountain  countn-. 
Although  the  writer  has  worked  on  several  of  the  large 
projects  he  has  yet  to  find  one  which  has  an  efficient 
system  worked  out  for  meeting  quickly  any  and  all  con- 
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Section   ot  Break 
FENCE  CORE  METHOD  FOR  SMALL  BRB.\KS 


tingencies  that  arise  at  times  of  washouts  in  large 
canals. 

While  superintendent  of  construction  of  one  of  the 
largest  irrigation  .systems  in  the  country  he  proposed  a 
system  that  would  make  it  possible  to  get  breaks  re- 
paired quickly  and  for  small  overhead  expense.  A  list 
of  the  repair  materials  and  tools  suggested  is  listed 
below.  It  is  incomplete,  but  will  be  corrected  when 
time  shows  up  its  deficiencies.  There  was  not  installed, 
however,  what  the  writer  considers  a  most  important 
procedure  of  any  recommended,  i.  e.,  the  posting  of  j; 
questionnaire  to  which  anyone  who  first  locates  a  break 
may  refer  for  the  information  most  needed  at  head- 
quarters. 

In  any  emergency  the  operating  force  must  be  under 
instructions  and  know  the  prearranged  plan  if  the  ef- 
forts of  the  construction  and  repair  gangs  are  to  be 
c|uickly  and  efficiently   of  use.     All   openings   in  canal 
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banks  found  by  an  employee  of  the  canal  company  and 
not  immediately  repaired  by  him  .should  be  reported  by 
the  quickest  means  available  to  headquarters.  The  fol- 
lowing facts  should  be  given  in  every  instance:  (1) 
The  location  of  the  opening  with  respect  to  some  well- 
known  structure,  to  a  mile  post,  or  with  respect  to  the 
owner  of  the  land  immediately  below  the  opening:  (2) 
the  best  way  of  getting  into  the  right-of-way  of  the 
canal,  if  the  water  has  covered  roads,  and  means  of 
approach  if  the  canal  bank  is  cut  off;  (3)  the  width  of 
the  opening  when  last  seen,  the  amount  of  water  flow- 
ing and  the  rate  at  which  the  bank  is  disintegrating: 
(4)  the  opening  of  any  spillway  to  relieve  the  canal  of 
the  head  of  water  running  at  the  break,  and  what,  if 
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FIG.  2.  HOG  WIRE  .VXD  CANVAS  FOR  HOLES  NOT 

OPEN  TO  TOP 

A  is  hog  wire,   cut  off  at  bre.ili,  held   in   pla<-e  V>y  iron  pins  B. 

i";    is   canvas,    cut  away    at   opening.      Hotli    wir«   and   canvas   are 

supported  by  pole  G.     Sacl<s  D  liold  down  wire.      Sacks   E  and  F 

make  first  and  second  wall  to  hold  puddle  H. 

anything,  has  been  done  to  stop  the  water  running  out. 

With  these  facts  established,  the  construction  super- 
intendent at  headquarters  will  be  able  to  load  out  on 
trucks  and  automobiles  such  personnel  and  equipment 
as  the  case  will  demand.  As  a  secondary  precaution, 
such  tools  and  materials  as  would  be  needed  in  the  worst 
contingency  that  could  result  from  a  break  at  the  place 
reported,  are  loaded  ready  to  send  on  a  moment's  notice. 
Men  and  tools  to  repair  a  4-ft.  break  may  be  loaded  into 
a  five-passenger  Ford  car  and  driven  to  the  scene  of 
operations  at  the  rate  of  30  miles  an  hour  over  good 
roads.  For  a  break  the  width  of  which  is  over  10  ft. 
trucks  may  carry  tools,  materials  and  laborers,  at  a  rale 
of  from  15  to  30  miles  an  hour. 

To  assure  small  loss  of  time  in  attending  a  washout 
the  four  required  statements  concerning  a  break  should 
he  posted  at  the  homes  of  all  farmers,  or  others,  who 
live  immediately  under  the  canal.  A  large  percentage 
of  the  reports  of  trouble  comes  from  people  who  live 
near  the  canal  and  it  has  been  found  that  ordinarily  the 
ideas  conveyed  to  the  headquarters  office  are  misleading 
and  erroneous.  If  the  informants  knew  just  what  to 
look  for  in  order  to  make  a  report,  more  definite  action 
could  be  taken  immediately. 

If  the  methods  described  are  used,  in  most  cases  the 
water  need  never  be  turned  out  of  the  spillways  to 
relieve  a  section  at  a  break.  Only  such  breaks  as  are 
close  to  a  spillway  or  to  the  upper  end  of  the  canal  need 
have  the  water  turned  out  for  the  efficient  repair  of 
the  bank,  unless  the  length  of  the  opening  is  over  50  ft., 
or  a  somewhat  lesser  length  when  the  banks  are  built 
of  material  that  erodes  (|uickly. 


In  addition  to  the  list  of  tools,  shown  in  the  accom- 
panying table  there  is  appended  a  sketch  of  the  process 
of  repairing  a  small  break.  For  a  larger  place  most  of 
this  material  would  be  out  of  place  and  too  slow. 

In  repairing  breaks  which  have  not  opened  the  top 
of  the  bank  it  is  possible  to  replace  the  cofferdam  of 

EMERGENCY  TOOLS  FOR  CANAL  BREAKS 
To  be  kept  in  lockers,  securely  locked 


2  .--iuglo  bitted  chopping  axe** 
2  post  mauls 
2  striking  hammers,  3  \h. 
2  ripping  hammers 
2  hand  axes 

2  rioz.    Jxlli-in.    machine   b 
washers  and  two  nuts  on  c 
I   k.'K  lOd.  nails 


I    k.' 


30d. 


I   keg  60d.  nails 


6  l.h.r.p.  shovels 


To  be  kept  in  butulle 
■ith  ha 


sties  with  30-in.  leg> 
[iHuilla  ropo 


I  piece  of  canvas,  10x20  ft. 

1  hall  binding  twine 

2  large  sacking  needles 
I  6-ft.  cross-cut  saw 

I  pea\-j' 

1  42-in.  duckbill  timber  carrier 

2  pairs  of  heavy  wading  breeches 

1  brace  and  set  of  bitts 

2  seven-point  hand  saws 

I  steel  carpenter's  square 

nd  used  only  in  emergency 

3  grub  hoes  with  handles  fitted 

1  logging  chain  with  hook.s 

2  bundles  ( 100  ea.)  cement  sacks 
I  diaphragm  pump 


To  be  kept  in  bulk,  aitil  tised  only  in  emergency 


3  pes.  6x6 
3  pes.  6x6 
10  pes.  2x6 
2  two-horse  fresm 
6  slip  scrapers 


18  ft, 

16ft. 

—  16  ft. 


6  pes.  4x4  in,— 16  ft. 
20  pes.  2x4  in. — anv  length 
300  lin.ft.  2s6in.— any  length 
30  pes.  shiplap,  2s  1 0  in. — length  ' 
importajit 


the  sketch.  Fig.  1,  with  an  obstruction  made  of  hogwire 
pinned  down  to  the  slope  of  the  bank  on  either  side  of 
the  opening  by  4-ft.  iron  pins.  The  pins  should  prefer- 
ably be  placed  at  some  distance  from  the  edge  of  the 
break,  and  if  carried  back  far  enough  may  all  be  above 
the  water,  as  at  B,  Fig.  2.  Canvas  may  then  be  placed 
over  the  hogwire  and  weighted  with  sacks  of  earth  on 
the  outer  and  lower  edge.  The  last  process  of  tighten- 
ing up  is  then  done  by  throwing  earth  from  the  bank 
onto  the  small  leaks  remaining  under  the  canvas.  To 
prevent  too  much  sag  the  hogwire  is  generally  rein- 
forced by  one  or  two  posts  fixed  as  at  G  after  the  water, 
is  cut  off.  Then  a  row  of  half-filled  sacks  is  placed  as  at 
E  and  a  second  row  at  F,  some  6  ft.  from  that  at  E. 
Puddle  is  then  put  in  between  the  two  rows  of  sacks. 
This  construction  takes  the  place  of  the  fence  core  in 
Fig.  1.  In  an  actual  case  the  water  was  cut  off  in 
20  min.  after  the  materials  arrived  at  the  break.  Three 
men  did  the  work  and  the  whole  repair  was  made  in  3' 
hours. 

The  total  cost  of  the  tools  and  equipment,  not  includ- 
ing the  timber  and  the  lumber  as  given  in  the  list  above 
is  about  $250.  This  figure  includes  wrenches  to  screw 
up  the  nuts  as  given  in  the  list,  also  hogwire,  canvas, 
a  pair  of  12-in.  side-biting  lineman's  pliers,  300  ft.  of 
soft  core  cable,  Crosby  clips,  a  snatch  block,  100  ft.  of 
il-in.  sash  cord  for  casting  and  a  crowbar  or  two. 

Whether  the  method  as  shown  in  Fig.  1  is  used  or 
one  similar  to  that  shown  in  Fig.  2,  the  water  will  be 
in  the  lower  reaches  of  the  ditch  long  before  it  would 
were  the  water  cut  off  to  repair  the  break.  If  the  latter 
process  is  used  slip  scrapers  can  be  used  on  each  broken 
end  of  the  bank  as  soon  as  the  line  of  sacks  is  built  up 
under  the  bank  end  whether  or  not  the  middle  portion 
of  the  breech  has  been  walled  up  with  sacks.  There  is 
no  other  way  that  backfilling  can  be  done  until  the  space 
between  the  fence  core  and  the  cofferdam  is  entirely 
filled  with  puddle  to  the  height  of  the  dirt  outside  the 
fence  core.  The  fence  is  a  rectangular,  square-cor- 
nered thing,  and  a  trench  just  the  right  dimensions 
must  be  made  for  it.  In  the  sack  wall  method,  any 
shape  will  be  fitted  by  the  sacks  of  earth  snugly  and 
solidly. 
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Rival  Arguments  on  the  Public 
Works  Department 

American  Association  of  Engineers  Replies  to 

Statement  Against  Department  Ascribed 

to  Chief  of  Engineers 

UNDER  the  title  "Reorganization  of  the  Government 
Departments"  the  American  Association  of  Engi- 
neers has  just  issued  a  pamphlet  of  25  pp.  which  not 
only  contains  a  "suggestive  plan  for  grouping  engineer- 
ing activities  to  effect  economies"  in  the  government 
departments,  but  also  answers  in  some  detail  a  state- 
ment entitled  "Proposed  Department  of  Public  Works" 
which  the  A.  A.  E.  pamphlet  assumes  to  have  been  is- 
sued by  the  Chief  of  Engineers,  U.  S.  Army,  to  his 
officers  and  assistants.  While  this  assumption  is  doubt- 
less correct,  it  should  be  stated  that  the  document  in 
question,  in  one  form  a  folio  typewritten  manuscript  of 
19  pp.,  is  anonymous  and  is  not  openly  acknowledged  by 
the  office  of  the  Chief  of  Engineers. 

The  manuscript  statement,  "Proposed  Department  of 
Public  Works,"  is  an  argument  against  the  adoption  of 
such  a  department.  It  stai-ts  off  with  the  assertion  that 
the  engineering  work  of  the  different  departments  of 
the  government  is  only  incidental  to  the  primaiy  func- 
tions of  these  departments,  and  cites  the  Indian  Serv- 
ice, which  requires  lawyers,  engineers,  teachers,  doctors, 
and  ministers  of  the  gospel.  The  argument  continues 
"It  is  plain  that  efficiency  would  not  be  promoted  if  all 
the  legal  work  of  this  service  were  intrusted  to  the 
Department  of  Justice,  its  engineering  work  given  to 
the  proposed  Department  of  Public  Works,  its  teachers 
placed  in  the  Bureau  of  Education,  its  doctors  in  the 
Public  Health  Service,  and  its  ministers  in  the  Chap- 
lains Corps." 

The  argument  next  refers  to  the  referendum  of  the 
Chamber  of  Commerce  of  the  United  States,  which  was 
against  the  Public  Works  Department.  It  follows  with 
a  claim  that  the  proposal  to  limit  the  President  to  an 
engineer  for  appointment  as  secretary  of  the  depart- 
ment is  unwise  and  probably  illegal  and  contrary  to  the 
spirit  of  our  in.stitutions.  It  claims  that  such  depart- 
ments in  other  countries  and  in  states  have  no  wholesale 
collecting  together  of  large  and  diverse  bureaus,  but 
only  a  few  separate  engineering  functions,  such  as,  for 
example,  roads,  bridges,  and  canals.  "No  country  has 
actually  tried  to  place  all  kinds  of  engineering  work  in 
a  single  department." 

Military  Construction  by  Army 

In  consideration  of  the  bill  proposed  for  a  depart- 
ment of  public  works,  the  argument  says  that  "the  pro- 
vision transferring  military  construction  to  the  War 
Department  would  certainly  lead  to  lack  of  co-ordination 
and  to  the  waste  of  public  funds  in  times  of  peace,  and 
to  worse  results  in  times  of  war;  while  the  provision 
transferring  the  river  and  harbor  activities  from  the 
War  Department  would  sensibly  diminish  the  resources 
available  to  the  country  for  national  defense,  and  in 
normal  times  produce  increased  expense  rather  than 
economy."  The  argument  then  proceeds  to  analyze  the 
functions  of  the  various  branches  of  the  government 
which  are  to  be  included  under  the  propo.oed  department, 
prefacing  the  analysis  with  a  claim  that  the  activities 
which  the  bill  proposes  to  transfer  are  essentially  in- 
dependent lines  of  work,  and  ai-gues  that  one  would  not 


expect  a  great  firm  of  architects  to  undertake  the  whole- 
sale construction  of  inexpensive  dwelling  houses;  or 
engage  dredging  contractors  to  build  a  reservoir  in  the 
hills. 

In  the  analysis  of  the  river  and  harbor  improvement 
work,  the  argument  emphasizes  the  highly  specialized 
character  of  this  work,  the  difficulties  in  training  men 
to  understand  it,  and  the  necessity  for  long  experience 
before  responsibility  can  be  placed.  It  is  stated  that 
the  problems  of  the  Reclamation  Service,  for  instance, 
are  in  general  directly  opposite  to  the  problems  met  in 
river  and  harbor  improvement,  with  the  consequent  de- 
duction that  there  is  no  reason  why  the  experience  of 
the  one  should  be  of  help  in  the  other.  It  is  insisted 
that  the  administration  of  the  laws  of  navigable  waters 
is  one  of  the  most  impoi'tant  duties  under  the  River 
and  Harbor  Act. 

Continuing  the  analysis  of  the  various  departments, 
it  is  stated  it  is  a  mistake  to  think  that  the  same  prepa- 
ration is  needed  for  the  land  sui-veys  of  the  Geological 
Survey  and  for  the  hydrographic  work  done  by  the 
Coast  Survey.  There  is  an  apparent  overlapping  of 
the  map  work  done  by  the  Geological  Survey,  the  Coast 
and  Geodetic  Survey,  and  the  Corps  of  Engineers,  but 
this  overlapping  is  small,  since  each  of  the  services 
makes  full  use  of  the  work  done  by  the  others.  It  is 
argued  that  the  Bureau  of  Standards,  the  Bureau  of 
Public  Roads,  and  the  Forest  Service  are  all  of  such 
special  character  that  it  would  be  better  to  have  them 
independent  and  that  there  is  nothing  to  be  gained  by 
interchangeability  of  personnel,  although  it  is  added 
that  "as  a  part  of  its  duties  as  military  engineers,  the 
Corps  of  Engineers  of  the  Army  must  be  familiar  with 
highway  work,  and  has  performed  important  work  of 
that  character  in  the  past." 

Defense  of  the  Corps  of  Engineers 

Following  paragraphs  argue  against  the  transfer  of 
army  construction  from  under  the  War  Department  and 
of  the  taking  of  the  river  and  harbor  work  from  the 
Corps  of  Engineers.  The  latter  arguments  take  up 
practically  all  of  the  rest  of  the  document  and  are  the 
most  elaborate  of  the  whole  statement.  It  in  effect  is 
a  defense  of  the  Coi-ps  of  Engineers  both  in  its  peace- 
time and  its  war-time  activities.  Certain  sentences  will 
be  quoted  at  random  to  indicate  the  trend  of  the  argu- 
ment. 

It  is  idle  to  elaborate  on  the  fundamental  principle  that 
the  defense  of  the  country  is  the  first  duty  of  the  govern- 
ment. Wherever  the  military  resources  of  the  country 
can  be  increased  without  undue  cost,  the  necessary  meas- 
ures to  that  end  are  desirable.  But  when  the  test  of  war 
has  just  proved  that  a  certain  organization  of  the  govern- 
ment adds  material  military  resources  for  the  defense  of 
the  country,  without  cost  to  the  United  States,  it  is  folly 
to  entertain  the  idea  of  its  destruction.  .  .  .  The  engi- 
neer troops  of  the  United  States  forces  .  .  .  were  or- 
ganized and  equipped  with  a  minimum  of  friction  or  delay. 
.  .  .  While  other  bureaus  may  have  been  swamped  by 
demands  incident  to  the  war,  the  Engineering  Department 
successfully  expanded  without  any  fuiid'imental  reorgan- 
ization. ...  It  thus  fell  to  the  small  nucleus  of  regu- 
lar officers  of  the  Corps  of  Engineers  to  supervise  and 
operate  an  organization  more  than  twice  as  large  as  our 
pre-war  army,  and  engaged  in  work  which  involved  eveiy 
conceivable  form  of  engineering  practiced  by  the  profession 
in  the  United  States.  ...  It  would  have  been  impossible 
had  not  the  Chief  of  Engineers  had  at  his  disposal  a  group 
of  officers  who  were  acquainted  with  the  personnel  and 
practice   of   the   engineering   profession,   and   competent   to 
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direct  members  of  that  profession;  and  who  at  the  same 
time,  by  virtue  of  being  commissioned  officers  of  the  army, 
were  able  to  co-ordinate  the  work  done  with  military  exi- 
gencies. This  combined  training  in  civilian  and  military 
practice  has  been  attained  only  by  the  existence  in  time  of 
peace  of  a  group  of  officers  engaged  with  profit  to  the  nation 
in  river  and  harbor  improvement,  but  with  the  military 
training  and  experience  to  mold,  train,  and  direct  the  mass 
of  engineer  material  which  in  time  of  war  is  so  hastily 
summoned.  ...  In  time  of  peace  the  Engineer  Reserve 
Corps  looks  to  the  regular  officers  of  the  Corps  of  Engineers 
for  such  training  and  organization  as  is  given  them.  .  .  . 
To  take  away  from  the  Corps  of  Engineers  its  peace-time 
training  in  practical  engineering  is  largely  to  destroy  its 
ability  to  control  and  operate  this  splendid  reserve  from 
civilian  life.     .     .     . 

The  Engineer  Department  labors  under  no  delusion  that 
its  performance  during  the  past  war  was  perfect.  There 
were  failures  of  individuals,  not  confined  to  those  who  en- 
tered for  the  period  of  the  emergency.  The  failure  of 
individuals  to  measure  up  to  the  demands  of  war  is  as 
unavoidable  as  are  casualties  from  hostile  fire  or  from 
disease.  It  can  be  met  only  in  the  same  manner,  by  replace- 
ment of  the  individual.  It  in  no  way  affects  the  organiza- 
tion as  a  whole.  It  is  a  fact  that  a  considerable  number 
of  engineers  were  placed  in  positions  where  their  abilities 
were  not  fully  utilized.  Such  waste  is,  however,  but  an 
incidental  feature  of  the  wasteful  business  of  war.  It  was 
far  less  than  would  have  been  the  case  had  the  I'egular 
officers  of  the  Engineer  Corps  not  been  in  a  position  in 
which  they  enjoy  that  extensive  acquaintance  with  engi- 
neers  in   civil   practice. 

Department  Discouragf:s  Preparedness 

The  statement  then  argues  against  the  theory  that 
temporary  duty  under  the  Department  of  Public  Works 
would  succeed  in  giving  the  officers  of  the  Corps  of 
Engineers  proper  instructions,  training,  and  experience 
because  they  would  not  have  under  the  department 
proper  responsibility.  It  is  responsibility  that  they 
need  in  their  peace-time  iictivities.  Furthermore,  there 
is  a  danger  that  if  the  Corps  were  separated  from  its 
peace-time  work  and  kept  only  on  fortification  work  and 
military  duties,  it  would  become  extremely  difficult  to 
justify  the  maintenance  of  a  considerable  number  of 
engineer  officers  and  the  Corps  would  dwindle  below  the 
necessary  strength  as  a  protection  against  possible  war. 
It  is  then  stated  that  the  Corps  of  Engineers  have  very 
much  lower  salaries  than  would  be  given  to  civilians  on 
the  same  kind  of  work,  so  that  money  is  saved  to  the 
government  by  the  present  arrangement.  The  conclu- 
sion is  that  the  object  of  the  bill  and  its  effect  if  enacted 
into  law  is  to  relegate  the  officers  of  the  Corps  of  Engi- 
neers in  time  of  peace  to  study  without  practice,  to 
deprive  them  of  the  possibilty  of  acquaintanceship  with 
the  profession  which  is  necessary  in  war-time  when  it 
is  their  duty  to  so  place  civil  engineers  who  come  in  as 
temporal^  officers  as  to  obtain  the  greatest  value  of 
their  services. 

The  final  paragraphs  state  there  is  no  widespread 
and  well-founded  public  demand  for  the  measure,  but 
that  it  is  merely  a  criticism  of  a  policy  of  Congress; 
that  the  new  department  will  merely  provide  an  organi- 
zation precisely  similar  to  the  Corps  of  Engineers,  ex- 
cept that  the  men  entering  the  new  service  would  not 
have  received  the  training  traditional  with  the  Military 
Academy. 

After  the  argument  against  the  department  there  are 
some  pages  devoted  to  a  suggestion  that  the  War  De- 
partment would  be  glad  to  co-operate  with  other  gov- 
ernmental agencies  having  duties  allied  to  those  of  river 
and  barVior  improvcmenl,  and  that   the  Chief  of  Engi- 


neers would  be  glad  to  join  a  conference  for  the  purpose 
of  formulating  a  program  for  any  further  co-operation 
that  may  prove  to  be  practicable  either  as  to  expendi- 
ture of  public  funds  or  the  more  advantageous  use  of 
personnel  and  information  now  available.  It  is  sug- 
gested finally  that  Interior  Department  has  a  number 
of  its  own  bureaus  which  would  bear  consolidation  and 
that  such  consolidation  should  take  place  before  the 
general  consolidation  or  reorganization  of  the  govern- 
ment departments. 

A.  A.  E.  Favors  New  Department 

The  A.  A.  E.  pamphlet  says  that  it  has  been  prepared 
by  some  of  its  members  to  "serve  as  an  answer  to  the 
circular  recently  issued  by  the  Chief  of  Engineers  of 
the  United  States  Army  to  his  officers,  giving  his 
reasons  for  opposing  the  reorganization  of  the  engineer- 
ing activities  of  the  government."  It  starts  off  with  an 
accusation  that  the  Corps  of  Engineers  realizes  that  if 
it  were  once  to  lose  its  river  and  harbor  and  other  civil 
works,  it  would  never  regain  them  and  that  it  is  now 
making  a  desperate  effort  to  hold  the  civil  works  which 
it  still  has.  It  denies  that  public  works  are  incidental 
to  the  primary  functions  of  the  various  departments. 
It  states,  on  the  contrary,  that  "the  great  bulk  of  our 
public  works,  other  than  those  pertaining  to  national 
defense,  rarely  bear  a  close  relationship  with  the  de- 
partments under  which  they  are  at  present."  It  con- 
tends, in  opposition  to  the  circular,  that  an  architect 
would  certainly  be  better  fitted  for  the  management  of 
a  large  survey  than  a  military  commander  or  a  collector 
of  internal  revenue;  that  he  would  be  better  able  to 
undertake  the  wholesale  construction  of  inexpensive 
dwelling  houses,  than  would  officials  who  had  no  tech- 
nical knowledge  of  architecture.  It  asks  the  question, 
"Would  not  the  ordinary  general  medical  practitioner 
be  better  fitted  to  perform  a  surgical  operation  than  the 
best  lawyer  at  the  bar?"  It  states  that  the  proposed 
department  would  have  experts  in  all  lines,  and  the 
executive  could  always  select  a  man  who  would  be 
specially  suited  for  any  work.  In  addition  to  an  inter- 
changeability  of  personnel,  there  would  result  a  cor- 
responding interchangeability  of  plant  and  equipment. 

It  states  that  co-operation  alone  would  not  be  suffi- 
cient and  cites  the  case  of  the  Board  of  Surveys  and 
Maps  which  has  been  trying  to  co-operate  for  two  years 
but  which  has  reached  no  practical  results. 

The  report  denies  the  extreme  technicality  of  the  laws 
affecting  navigable  waters  and  doubts  whether  they 
could  not  be  readily  learned  by  a  new  group  of  men. 
It  charges  that  the  Corps  of  Engineers  has  not  been 
particularly  successful  in  the  administration  of  the 
laws. 

War  Experience  of  Engineer  Corps 

The  argument  then  reverts  to  the  war  experience  of 
the  Corps,  and  states  that  the  schooling  of  the  army  en- 
gineers on  civil  work  was  no  real  help  to  the  engineer- 
ing organization  in  France.  "There  are  many  regular 
army  engineers  whose  work  in  France  is  entitled  to 
the  highest  praise,  but  that  in  all  fairness  to  the  indi- 
viduals concerned,  there  is  much  which  indicates  that 
the  regular  engineering  organization,  so  far  as  that 
organization  functioned  in  this  matter,  was  as  often 
an  obstacle  to  the  work  in  France  as  it  was  an  aid  in 
its  execution.  Much  of  the  success  achieved  by  many 
of  the  regular  army  engineers  who  were  in  France  was 
due  much  more  to  their  ability  to  get   favorable  action 
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at  headquarters  where  they  knew  the  ropes  and  could 
obtain  a  hearing,  than  to  any  previous  schooling  which 
these  men  had  had  with  civil  works."  It  is  claimed 
that  much  of  the  most  important  engineering  work,  for 
instance,  the  railroad  service,  the  chemical  warfare 
service,  the  purchasing  department,  the  construction 
and  operation  of  the  ports,  the  construction  of  many  of 
the  cantonments,  hospitals,  etc.,  had  to  be  taken  from 
under  the  Chief  Engineer  and  placed  with  a  temporary 
officer,  generally  a  civilian  at  its  head.  "The  Corps  of 
Engineers  as  an  organization  by  no  means  has  the  right 
to  claim  any  major  part  of  the  credit  for  such  engineei'- 
ing  successes  as  were  achieved  in  France,  and  cannot 
properly  use  such  an  argument  in  favor  of  its  retention 
of  civil  works  which  are  in  no  way  incident  to  the 
primary  functions  of  the  army." 

In  opposing  the  control  of  civil  works  by  army  engi- 
neers, it  is  claimed  that  there  are  equally  good  engi- 
neers in  the  government  service  and  that  the  army 
engineers  only  have  control  of  it  because  of  precedent ; 
that  conditions  now  are  somewhat  different  than  in  the 
early  days,  in  that  the  General  Staff  of  the  army  has 
now  control  over  the  Corps  of  Engineers,  and  that  the 
General  Staff  is  not  made  up  of  engineers.  It  concerns 
itself  solely  with  the  efficient  management  of  the  army 
as  a  fighting  machine,  and  so  may  possibly  destroy  the 
efficiency  of  the  engineers  in  administering  civil  work 
Instances  of  this  are  the  frequent  changes  of  station  of 
the  engineers,  with  the  result  that  responsibility  on 
work  cannot  be  fixed,  the  man  who  makes  the  estimates 
very  frequently  not  being  the  man  who  has  to  carry  out 
the  execution  of  the  work. 

It  is  stated  that  the  army,  outside  of  the  Corps  of 
Engineers,  approves  the  separation  of  the  Corps  from 
■ivilian  work.  It  is  also  stated  that  in  no  other  country 
ire  the  army  engineers  engaged  in  civil  activities. 

Assistant  Engineers'  Status 

Opposition  to  the  ability  of  the  Corps  is  made  in  a 
tl^m  that  the  United  States  Military  Academy  is  nol 
in  engineering  school  and  that  the  men  selected  for  the 
]orps  because  of  their  being  at  the  head  of  their  class 
ire  generally  those  of  high  mathematical  ability,  and 
hat  mathematical  ability  does  not  necessarily  mean 
•ngineering  ability.  The  lack  of  practical  engineering 
raining,  such  as  the  ordinary  civilian  engineer  gets,  is 
mphasized. 

Several  pages  are  devoted  to  the  civil  engineer's 
Dwly  position  under  the  Corps  of  Engineers,  and  the 
n-Ameriean  situation  whereby  there  is  a  horizontal 
emarcation  above  which  the  lower  gi-ade  men  cannot 
ossibly  rise.  It  is  also  charged  that  on  account  of  the 
normous  multiplication  of  paper  work,  in  reality  the 
lerks  in  Washington  and  in  the  various  engineer 
tations  control  the  activities  of  the  Engineering  De- 
artment. 

The  final  pages  disclaim  any  intention  on  the  part  of 
ne  writers  of  the  report,  at  least,  of  forcing  the  actual 
instruction  work  of  the  War  or  Navy  Department  into 
16  proposed  department.  It  is  stated  that  all  of  those 
ngineering  functions  necessary  to  those  departments 
hould  be  performed  by  themselves.  The  remainder  of 
le  report  is  devnted  to  an  analysis  of  the  proposed 
epartment  not  very  different  from  analyses  which  have 
een  made  before.  It  includes  in  that  statement  that 
it  is  believed  that  the  fortification  and  other  engineer- 
'ig  activities   left    with   the   army,   together   with    the 


command  and  management  of  enginee'-  troop-^  therein. 
will  offer  all  of  the  engineering  schooling  needed  by 
these  regular  officers,  will  increase  their  usefulness  for 
the  army  itself  and  will  not  entail  so  many  delays  and  so 
much  wastefulness  as  do  the  present  methods." 


Airplane  Shed  With  Special  Roof 
and  Door  Construction 

Truss  Sections  With  Interlocking  .Joints — Overhead 

Kneebracing — Counterbalanced  Pivoted 

Door  21  X  100  Feet 

IN  THE  construction  of  a  shed  for  mail  airplanes  at 
Reno,  Nev.,  a  quick  erection  form  of  steel  roof  truss 
framing  was  adopted  by  the  engineer,  J.  B.  Strauss,  of 
Chicago,  and  an  adaptation  of  Mr.  Strauss'  well  known 
form  of  bascule  bridge  counter-weighting  was  applied  to 
the  pivoted  door  which  forms  one  entire  end  of  the  shed. 


PIG.   1.      RENO   ABKIAL.  MAIL,   HANGAR,   SWINGING 
POOR  OPEN'RD 

This  door,  21  ft.  high  and  lOO  ft.  long,  trunnioned  at 
the  top  of  the  door  jamb,  can  be  opened  in  20  sec.  Its 
counterweight  consists  of  a  concrete  mass  supported  by 
and  inclosed  in  a  latticed  steel  framing,  of  total  weight 
37,500  lb.  It  is  held  in  vertical  position,  whatever 
the  position  of  the  door,  by  a  counterweight  connected 
to  the  roof  truss.  The  door  itself  is  covered  with 
asbestos  corrugated  sheathing.  A  5-hp.  motor  through 
a  train  of  gears  operates  two  pinions  engaging  cast-iron 
racks  bolted  to  the  door  girders. 

Eight  De  Haviland  4B  airi)lanes  can  be  accommodated 
in  the  shed,  and  in  addition  there  is  a  complete  workshop 
for  building  and  repairing  planes.  The  dimensions  of 
(he  structure  are  105  x  105  ft.  overall  with  a  clear 
vertical  headroom  of  18  ft.  The  roof  trusses  are  carried 
by  wide  latticed  steel  side  columns,  and  to  avoid  reduc- 
tion of  clearance  at  the  corners  by  kneebraces  are  braced 
to  the  column  above  the  sloping  roof  line  by  horizontal 
struts  attached  to  extensions  of  the  columns  above  the 
heel  of  the  truss. 

Quick  assembly  joint  construction  was  developed  by 
the  designer  to  simplify  the  erection.  Each  truss  was 
shop  assembled  in  two  triangular  sections,  leaving  the 
center  portion  of  the  bottom  chord,  the  middle  hangar, 
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and  kneebraces  separate  shipping  pieces.  To  seat  the 
heel  of  the  truss  at  the  column  a  shelf  bracket  was 
provided,  the  peak  joint  of  the  two  half  sections  was 
developed  as  a  butt  joint,  and  the  middle  section  of  the 
bottom  chord  was  fitted  with  lug  plates  at  each  end 
adapted  to  hook  over  and  engage  similar  lug  plates 
attached  to  the  splice  and  bottom  lateral  plates  attached 
to  the  truss  section.  It  was  therefore  necessary  only 
to  lift  the  two  truss  halves  into  position  and  set  the 
bottom  chord  section  in  place  to  engage,  whereupon  the 
truss  was  self-supporting  and  could  be  bolted  up  at 
leisure.  The  middle  hangar  and  the  kneebraces  have 
ordinary  bolted  joints  without  lugs  for  quick  placing. 


Quick  Hardening  Cement  Developed 
By  the  French 

New  Fused  Product  of  High  Alumina  Content 

Should  Prove  of  Value   in   Many 

Kinds  o£  Construction 

By  Edwin  C.  Eckel 

Consulting  Enginwr,  Wa.-ihington.  D.   C. 

IN  THE  course  of  the  World  War  a  cement  of  ver>- 
remarkable  type  and  properties  was  put  into  use  by 
the  French  for  special  military  purposes.  Its  high 
technical  value,  in  certain  limited  fields,  is  such  as  to 


Joint    B'  KI2-6"ctoc.afcolSr-— 

FIG.   -i.     ROOK  DET.VIL.S  OK  KEKO  AlUrLANK  .SHKI)  WITH   I  XTERI^Ol'KIXt;  JOINTS  AND  OVERHEAD  KNERBRACING 


The  shed  was  built  for  the  city  of  Reno  and  the  county 
of  Washoe.  Patents  are  pending  on  the  roof  construc- 
tion.   S.  H.  Newton  of  Reno  was  the  erection  contractor. 


Plan  to  Revise  Building  Code  at  Indianapolis 

A  number  of  important  changes  in  the  building  code 
are  embodied  in  an  ordinance  prepared  for  the  city 
council  by  a  committee  of  the  Chamber  of  Commerce 
of  Indianapolis  in  co-operation  with  Walter  B.  Stern, 
city  building  commissioner,  and  representatives  of  the 
various  interests  affected.  Eight-inch  brick  walls  for 
two-story  construction  are  to  be  allowed  where  now  12-in. 
walls  are  required  in  the  first  storj'  of  a  two-stor>^  dwell- 
ing. Frame  buildings  less  than  4  ft.  from  the  property 
line  would  be  required  to  have  4  in.  fireproof  filling  in  the 
spaces  between  the  studs,  and  no  frame  building  would 
be  allowed  to  come  within  2  ft.  of  the  property  line. 
Steel  lumber  floor  construction  would  be  permitted  in 
first-class  buildings,  the  requirement  for  hollow  tile 
or  concrete  fireproofing  now  imposed  being  rescinded 
for  this  purpose.  A  further  proposal  that  has  been 
made,  but  is  yet  under  consideration,  is  to  provide  that 
all  wood  shingle  roofs  must  replaced  by  fireproof  roofs 
Nvithin  a  fixed  period  of  years,  and  that  the  replacement 
of  wood  shingle  roofs  that  have  been  damaged  be  further 
restricted.  The  present  code  requires  that  when 
50  per  cent  or  more  replacement  is  necessary  fireproof 
material  be  used.    The  proposed  limit  is  20  per  cent. 


make  it  advisable  to  briefly  discuss  its  characteristics. 
As  an  introductory  summaiy  we  may  say  that  it  is  a 
lime  aluminate,  differing  from  normal  portland  cement 
in  the  almost  total  absence  of  silica;  that  it  is  prepared 
by  actual  fusion,  not  by  mere  clinkering:  that  it  is 
almost  white  in  color;  and  that  it  will  harden  with  such 
rapidity  as  to  make  a  good  heavy-gun  platfoiTn  within 
24  hours.  It  w^ill  be  seen  that  it  offers  certain  possi- 
bilities for  other  than  military  uses ;  and  that  products 
of  this  general  type  may  become  of  interest  both  to 
American  cement  manufacturers  and  to  American  engi- 
neers. 

Of  course  it  is  well  known  here  that,  a  decade  or  m( 
ago,  Messrs.  Lazell  and  Spackman  began  investigating' 
the  possibilities  of  high-alumina  cements,  and  took  out 
a  series  of  patents  in  connection  with  them.  Some  of 
the  processes  then  developed  have  come  into  use,  par- 
ticularly in  connection  with  the  lime  industry,  where 
it  was  found  that  the  addition  of  a  lime  aluminate  aided 
greatly  in  giving  a  more  rapid  hardening  to  limes  and 
lime  plastei-s.  But  so  far  as  I  know,  none  of  the  prod- 
ucts made  for  that  pui-pose  were  ever,  commercially, 
real  aluminates  of  lime.  They  were  made  in  the  ma- 
jority of  cases  from  a  furnace  slag  which  carried 
abnormally  high  alumina,  because  it  came  from  furnacef 
running  on  the  brown  iron  ores  from  the  north  coast 
of  Cuba. 

What   is   less   commonly  known,   however,    is  that  ; 
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parallel  series  of  investigations  were  being  carried  on 
in  France,  at  about  the  same  time,  and  that  these  have 
resulted  in  an  entirely  different  series  of  commercial 
products.  The  French  patents  were  taken  out  in  1908 
by  the  well-known  firm  of  J.  &  A.  Pavin  de  Lafarge, 
who  are  among  the  largest  Fi-ench  manufacturers  of 
both  Portland  cement  and  hydraulic  lime.  During  the 
war  the  A.  E.  F.  operated  some  of  the  Lafarge  plants, 
and  while  in  charge  of  that  work  it  was  possible  to 
obsen'e  the  manufacture  and  characteristics  of  the 
fused  aluminous  cement  which  was  lieing  made  at  a 
neighboring  plant  for  artillery  mounts.  Such  notes  on 
the  subject  as  seem  of  general  interest  are  presented 
here. 

LAF.4RGE  Fused  Cement 

The  Lafarge  quick-hardening  aluminous  cement  was 
marketed  as  ciment  fondu  or  fused  cement,  and  for  the 
sake  of  brevity  that  term  will  be  used  hereafter  in  this 
article. 

The  fused  cement  is  made  in  a  small  blast  furnace, 
which  is  charged  with  coke,  limestone  and  bauxite. 
\\Tien  the  furnace  is  in  steady  operation  it  turns  out 
from  ten  to  fifteen  metric  tons  a  day  of  fused  slag  or 
clinker.  This  slag,  cooled  and  ground,  is  the  Lafarge 
fused  cement.  In  composition  it  does  not  vary  greatly 
from 

Lime 50  per  cent 

Alumina 40  per  cent 

Silica,  etc 10  per  cent 

The  silica  noted  comes  in  chiefly  from  the  impurities 
of  the  coke,  but  in  lesser  part  from  the  bau.xite,  and  to 
a  verj'  .slight  extent  from  the  limestone  used.  The 
fused  cement,  as  will  be  seen  from  the  above  note,  is 
far  lower  in  lime  than  the  normal  portland  cements,  a 
characteristic  which  it  shares  with  the  high-iron  cements 
iccasionalb'  made  and  used. 

So  far  as  cost  of  manufacture  is  concerned,  the  fused 
:ement  can  obviously  be  made  at  least  as  cheaply  as 
I  normal  portland.  Its  uses  will  be  determined  then, 
lot  by  cost,  but  by  its  special  characteristics,  which 
?ive  it  value  in  certain  fields  of  work,  but  limit  its  use 
n  other  lines.  We  may  note  briefly  some  of  these  chai-- 
icteristics. 

Setting,  Hardening  and  Strength 
The  fused  cement  has  a  normal  setting  time,  falling 
n  this  regard  within  ordinary  portland  cement  specifi- 
ations.    It  can  therefore  be  mixed  and  worked  without 
aking  any  extraordinary  precautions. 

Its  hardening,  however,  takes  place  with  far  greater 
apidity  than  does  that  of  a  normal  portland  cement,  so 
hat  a  24-hr.  test  will  give  results  for  the  fused  cement 
vhich  are  rarely  obtainable  with  Portlands  under  28 
lays.  In  saying  this  it  must  be  kept  in  mind  that  I 
m  speaking  of  French  cements  used  in  French  climate. 
'he  average  American  portland,  used  in  the  United 
States,  will  both  set  and  harden  faster  than  the  usual 
'uropean  portland  employed  abroad. 

Laboratory  tests  on  the  fused  cement  gave  the  fol- 
iwing  results,  the  briquettes  and  cubes  being  made  up 
f  a  1:3  mixture  of  cement  and  sand. 

UliSISTA.VCK   IN    Kil.dCHAM.S  PER  SQUARE  CENTIiMETUE 

.\(;f  Ten-ion  ConiprcasiOD 

l<luy 29    kx  352  kir 

2  ilayi) 14  kg  387  ki; 

3dayi, 34!  kK  40U  ks 

7<loy« 35J  kK  451  kn 

28  <lay» 37}  kx  475  kg 

Obviously  there  are  great  advantages  in  the  use  of  a 


(luick-hardening  cement  of  this  type  under  special  con- 
ditions. For  marine  work  which  is  to  be  completed 
between  two  tides  we  have  available  a  satisfactory 
material,  and  as  vi'ill  be  seen  later  it  is  also  a  cement 
resistant  to  marine  action. 

Resistance  to  Decomposition 

Considering  the  composition  of  the  fused  cement,  its 
most  remarkable  property  perhaps  is  its  resistance  to 
the  decomposing  eft'ects  of  sea-water  and  similar  solu- 
tions, for  until  the  Lafarge  cement  was  introduced  there 
was  a  tendency  to  ascribe  the  breaking  up  of  portland 
cement  in  sea  water  to  its  content  of  alumina,  and  to 
search  for  cements  low  in  alumina.  Yet  here  we  have 
a  cement  with  a  very  abnormal  alumina  content  which 
seems  to  be  perfectly  resistant  to  marine  action. 

The  Paris-Lyons-Mediterranee  R.R.  used  fused  cement 
on  a  portion  of  its  line  along  the  Mediterranean,  where 
normal  cements  are  badly  affected  by  exposure  to  sea 
air  and  salt  water;  and  the  fused  cement  is  reported  to 
have  stood  the  exposure  admirably. 

In  laboratory  tests,  for  which  records  of  nine  years' 
standing  are  now  available,  the  fused  cement  has  been 
kept  in  three  solutions:  (1)  Sea  water,  (2)  water 
saturated  with  lime  sulphate  and  (3)  water  carrying 
1.2  per  cent  magnesium  sulphate.  The  cubes  kept  for 
nine  years  under  these  three  very  trying  conditions  are 
absolutely  intact. 

Briquets  of  neat  cement,  composed  of  fused  cement 
to  which  gypsum  was  added  in  all  proportions  up  to  .50 
per  cent,  have  been  kept  in  water  since  1908  without 
the  least  signs  of  disintegration. 

In  view  of  these  facts  it  seems  evident  that  we  must 
broaden  our  ideas  as  to  the  possible  modes  of  securing 
protection  of  cement  against  the  action  of  sea  water 
and  of  other  strong  solutions.  I  was  not  able  to  secure 
(lata  regaiding  the  resistance  of  the  fused  cement 
against  highly  alkaline  or  acid  solutions,  a  matter  which 
is  yearly  becoming  of  greater  industrial  importance.  It 
is  to  be  hoped  that  some  laboratory  which  has  the 
lacilities  for  carrying  out  such  tests  may  take  up  the 
matter  in  proper  detail. 

To  sum  up  the  matter,  we  ai-e  dealing  with  a  cement 
of  entirely  new  type,  which  seems  to  be  well  worthy 
the  consideration  of  American  engineers  and  chemists. 
Xone  of  the  Lafarge  fused  cement  has  ever  been  shipped 
into  this  country- ;  and  no  cement  of  that  type  has,  so 
far  as  I  know,  ever  been  made  here  by  anyone  else.  In 
view  of  the  histoi-\'  of  the  Spackman  and  the  Lafarge 
patents,  it  is  questionable  as  to  how  far  any  patent 
rights  can  now  cover  the  product  above  described  in 
the  United  States.  The  commercial  t*<le  of  the  matter 
is  therefore  uncertain;  but  as  a  technical  affair  it  is 
certainly  worth  more  attention  than  has  been  given  to 
it  heretofore. 

Mineral  Production 

According  to  statistics  compiled  by  the  United  States 
Geological  Survey,  in  co-operation  with  the  Census 
Bureau,  the  gold,  silver,  copper,  lead,  and  zinc  mines 
in  the  United  States,  e.xclusive  of  Alaska,  produced  dur- 
ing 1919  approximately  61,839,000  net  tons  of  ore  con- 
taining 1,833,.309  fine  oz.  of  gold,  51,224,300  fine  oz. 
of  silver,  582,500  net  tons  of  copper,  443,000  net  tons 
of  lead,  and  549,000  net  tons  of  recoverable  zinc.  The 
placer  mines  yielded  approximately  474,000  fine  oz  of 
gold,  45,400  fine  oz.  of  silver,  and  800  nz.  of  irude 
platinum. 
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Heavy  Narrow-Gage  Locomotives  on 
Concrete  Road  Work 

Twenty-Ton  Engine  Hauls  Five  22-Ft.  Cars  Carry- 
ing 25-Batch  Boxes — Three  Trains  Serve 
Five-Bag  Paving  Mixer 

By  B.  H.  I'iepmkier 

KiigiiiL-er  of  Construction,    Illinois   Division   of  Highways,   Spring- 
field.   111. 

TWENTY-TON,  narrow-gage  locomotives  received 
by  the  Illinois  Division  of  Highways  in  the  dis- 
tribution of  surplus  war  equipment,  are  being  success- 
fully used  this  season  for  dry  batch  haulage  in  concrete 
road  construction.  The  size  of  the  locomotives  made 
their  economic  service  doubtful  and  to  determine  the 
facts  it  was  decided  to  give  them  a  trial  in  day-labor 
construction  where  their  use  could  he  controlled  b\-  the 
state  engineers.  There  were  three  20-ton,  24-in.  gage, 
V'ulcan  steam  locomotives  and  several  miles  of  25-lb. 
rail  received  from  the  War  Department.  The  work 
selected  was  a  71-mile,  18-ft.  concrete  road  between 
Dwight  and  Odell  in  Livingston  county. 


TVl'ENTY-TON  ENGINE  AND  FLAT  CARS  EACH  CARRYING 
FIVE   5-BAG   BATCH   BOXES 

Sectional  track  was  not  adopted.  The  25-lb.  rails, 
varying  in  length  from  12  to  30  ft.,  were  spiked  to 
4  X  8-in.  X  4-ft.  wood  ties  with  »  x  3j-in.  spikes.  All 
joints  were  fastened  by  standard  four-bolt  fishplates. 
The  ties  were  spaced  22  to  24-in.  on  centers  and  the 
track  was  partially  ballasted  with  earth.  Its  center 
line  was  placed  5  ft.  from  the  edge  of  the  propo.sed 
line  of  the  18-ft.  pavement,  to  permit  the  cars  and 
locomotives  to  clear  the  finishing  machine. 

Three  locomotives  and  thirty-six  cars  were  installed. 
The  locomotives  have  three  drivers  on  each  side  and 
front  and  rear  trailers.  They  normally  pull  from  five 
to  eight  flat  cars,  each  of  which  is  loaded  with  five, 
5-bag  batch  boxes.  The  cars  are  about  6  ft.  wide  and 
22  ft.  long  and  have  a  double  truck  under  each  end, 
the  dead  weight  being  about  4  tons  each.  The  locomo- 
tives have  sufficient  power  to  pull  from  ten  to  twelve 
loaded  cars  over  the  road,  which  has  less  than  2  per 
cent  grades.  Since  the  track  is  not  made  up  in  sections, 
switches  cannot  readily  be  installed,  therefore,  the  line 
is  provided  with  a  permanent  switch  about  every  mile. 

The  first  loaded  train  in  the  morning  and  the  first 
after  the  noon  hour,  pushes  out  five  extra  cars,  or 
twenty-five  batches,  and  leaves  them  on  the  track  in 
advance  of  the  mixer.  One  locomotive  is  kept  at  the 
mixer  to  :ipot  the  batch  boxes  for  the  mixer,  and  when 
the  train  is  emptied  it  couples  onto  the  five  cars  held 
in  reserve  and  pulls  them  back  to  the  mixer  for  use 


while  the  approaching  loaded  train  pulls  out  the  empties 
and  puts  the  loaded  train  in  reserve.     The  locomotive     j| 
at  the  mixer  then  couples  onto  the  train  that  has  been     \\ 
spotted   at    the   mixer.     In    this   way,   the   twenty-five 
batches  kept   in   reserve  supply   the  mixer   during  the 
time  the  loaded  train  is  being  switched  into  place. 

A  21-E  paving  mixer,  with  boom  and  bucket  delivery 
and  a  loading  derrick  with  a  reach  of  14  ft.,  is  used. 
A  10-ton  roller,  a  subgrader  and  a  finishing  machine 
make  up  the  equipment  around  the  mixer.  From  June 
15  to  Aug.  13,  the  mixer  had  operated  44  days,  and 
had  laid  3.04  miles,  or  an  average  of  365  ft.  per  day. 
This  record,  considering  the  equipment  and  the  entirely 
new  gang  that  had  to  be  organized,  met  all  estimates 
and  expectations.  It  is  hoped  that  the  7:l-mile  section 
will  be  completed  this  season. 

At  the  central  proportioning  plant  there  is  a  60-ft. 
stiff-leg  derrick  with  a  1-cu.yd.  clamshell.  Small  bins 
are  used  for  sand  and  stone,  each  bin  having  a  capacity 
of  about  one  carload.  The  cement  shed  has  a  capacity 
of  about  eight  carloads.  Sand  and  stone  are  brought 
in  by  rail.  Water  is  supplied  by  a  2-in.  main  from 
Dwight  or  Odell,  with  a  large  steam  pump  to  boost 
the  pressure.  The  plant  is  located  about  ■;  mile  from 
one  end  of  the  71 -mile  section.  It  is  expected  that  the 
three  locomotives  with  the  140  batch  boxes  will  supply 
ample  material  to  the  mi.xer  even  on  this  long  haul. 

H.  W.  Hartmann  is  superintendent  in  direct  charge 
of  the  work,  and  C.  S.  McArdle  is  general  superintendent 
for  the  department. 


Standardization  of  Brass  Goods  for 
Water-Works 

THREE  committees  recently  appointed  by  as  many 
associations  to  draw  up  a  scheme  for  the  standardiza- 
tion of  brass  goods  t'or  water-works  met  at  Bridgeport, 
Conn.,  during  the  recent  convention  of  the  New  England 
Water-Works  Association  and  unanimously  adopted  a 
report  to  be  submitted  to  their  respective  organizations. 
The  associations  and  their  representatives  are:  New 
England  Water-Works  Association,  David  A.  Heffernan, 
Milton,  Mass.;  American  Water-Works  Association,  W. 
R.  Edwards,  Paterson,  N.  J.,  and  J.  Walter  Ackerman, 
Watertown,  N.  Y. ;  National  Association  of  Brass  Manu- 
facturers, Fred  Mueller,  H.  Mueller  Mfg.  Co.,  Decatur, 
111.;  and  Fred  Schulder,  United  Bi-ass  Co.,  Boston,  Mass. 
The  committee  decided  that  for  all  brass  goods  to  go 
underground  the  metal  mixture  should  be  standardized, 
with  a  .specification  of  definite  "limits  of  tolerance  for 
each  ingredient,"  and  "that  all  es.sential  dimensions  be 
standardized  and  minimum  weights  specified."  It  was 
decided  to  ask  the  American  Association  of  Brass  Manu- 
facturers to  submit  suitable  specifications  to  cover  the 
metal  mixture  and  the  dimensions  and  weights. 

The  following  eliminations  from  corporation  cocks 
were  decided  on:  (a)  The  ;;-in.  size;  (b)  all  round 
bodies;  (c)  female  threaded  outlet;  (d)  hex  plug 
rece.ss;  (e)  Mueller  coupling  thread;  (f)  quarter-bend 
coupling;  (g)  increasing  size  lead  flange  cocks;  (h) 
lead  flange  cocks  for  1-A  lead;  (i)  on  the  sizes  smaller 
than  ll-in.  to  eliminate  squares  and  hexes;  and  also 
to  discourage  the  use  of  the  '■  and  the  5-in.  sizes.  Many 
recommendations  for  conioration  cocks,  lor  curb  cocks, 
and  for  couplings  were  also  agreed  upon. 

Presumably  the  full  report  of  the  committee  will 
be  published  in  early  issues  of  the  journals  of  the  two 
water-works  associations. 
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Railroad  Line  Change  in  the 
Tehachapi  Pass 

Two  Troublesome  Tunnels  Eliminated  at  Less  Than 

Concreting  Costs — Portal  Collapses  as 

Bench  Cut  Is  Substituted 

THE  single  track  railroad  over  the  Tehachapi  Pass 
in  California  presents  operating  difficulties  far 
out  of  proportation  to  the  mileage  because  of  the 
grades,  curves  and  tunnels  that  are  combined  there. 
Numerous  studies  have  been  made  in  the  endeavor 
to  find  means  of  increasing  the  capacity  of  the  line, 
in  an  operating  sense,  and  decreasing  the  danger  of 
blockades,  particularly  those  due  to  trouble  in  the 
tunnels.    Ten  of  the  eighteen  Tehachapi  tunnels  have 


cut  would  take  away  the  material  on  one  side  of  the 
tunnel  timbering  in  heavy  ground  and  hence  was  ex- 
pected to  threaten  the  stability  of  the  tunnel.  Ex- 
cavation was  started  at  this  end  of  the  line  but  with 
the  first  operation  of  the  steam  shovel  along-side  the 
portal,  the  tunnel  timbers  moved  outward  1  inch. 
Work  was  promptly  stopped  and  begun  at  the  other 
end,  the  entire  cut  being  made  by  advancing  from 
that  direction.  This  cut  has  a  maximum  depth  of  75 
ft.  on  the  center  line  and  125  ft.  at  the  upper  edge  of 
the  slope. 

As  the  cut  approached  the  critical  point  opposite 
the  portal,  the  excavated  material  was  all  used  to 
widen  the  new  bench  at  this  point  to  make  room  for 
a  temporary  shoo-fly  which  was  to  be  used  pending 
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been  lined  with  concrete  and  concreting  is  being  car- 
ried on  continuously.  Two  of  the  tunnels,  12  and  13, 
that  have  been  particularly  troublesome  have  recent- 
ly been  eliminated  by  a  line  relocation  that  was  car- 
ried out  at  a  cost  less  than  that  of  enlarging  the 
tunnels  to  the  company's  present  standard  size  and 
lining  them  with  concrete.  Despite  a  difficult  situa- 
tion that  arose  where  the  new  location  cut  into  the 
portal  of  tunnel  13,  the  new  line  was  put  into  service 
practically   without  interruption  to  traffic. 

In  studying  the  line  change  on  paper  and  on  the 
ground,  it  was  decided  that  2,700  ft.  of  new  roadbed 
could  be  located  so  as  to  substitute  open  cuts  for 
tunnels  12  and  13  by  excavating  a  total  of  90,000  cu.yd. 
This  involved  one  through  and  one  bench  cut  and  two 
fills. 

The  Tehachapi  grade,  as  a  whole,  is  located  on 
an  uncompensated  grade  of  2.2  per  cent  which  brings 
the  equivalent  compensated  gradient  up  to  2.6  per 
cent  on  curves.  The  relocated  line  has  a  gradient  of 
2.5  per  cent  compensated  or  a  slight  improvement 
over  the  previous  gradient.  In  addition  to  the  2,700 
ft.  of  relocated  line  a  length  of  1,175  ft.  of  existing 
line  at  the  west  end  was  reballasted  and  the  track 
raised  to  gain  a  1.4-ft.  grade  rise. 

The  most  serious  problem  v;as  to  get  safely  by  the 
portal  of  tunnel  13  at  the  ea.st  end  of  the  deep  cut 
without  any  interruption   to  traffic.     Here  the  bench 


the  completion  of  the  cut  to  final  location.  In  widen- 
ing the  roadbed  here  the  material  had  to  build  up  a 
height  of  125  ft.  from  the  bottom  of  the  existing  slope, 
hence  a  large  quantity  of  material  was  required  to 
increase  the  roadbed  width  sutticiently.  Material  that 
might  have  been  dumped  elsewhere  was  taken  to  this 
point  so  as  to  insure  having  a  bench  wide  enough  for 
the  shoo-fly  at  as  early  a  stage  of  the  work  as  pos- 
sible in  case  an  emergency  should  require  its  early 
use. 

When  the  cut  came  near  enough  to  the  tunnel  tim- 
bers so  that  they  began  to  move,  excavation  was  con- 
tinued cautiously,  rushing  the  filling  where  the  shoo- 
fly  was  to  be  laid  and  making  hourly  observations  on 
the  tunnel  timbers  so  as  to  have  warning  of  danger 
to  trains.  When  the  timber  movement  was  sufficient 
to  impair  clearance  the  tunnel  was  pronounced  un- 
safe for  trains,  the  line  was  closed  to  traffic,  rails  in 
the  tunnel  portal  were  taken  up  and  the  steam  shovel 
in  the  cut  was  then  worked  at  maximum  speed,  re- 
gardless of  effect  on  the  tunnel  itself. 

Within  5  hours  after  traffic  through  the  tunnel  had 
been  .stopped,  the  portal  had  collapsed  and  the  shoo- 
fly  had  been  opened  to  traffic.  The  collapse  of  the 
portal  was  a  slow  movement  better  described  as  a 
crushing  down  of  the  timbers.  At  the  end  of  several 
days  the  timbering  in  the  abandoned  tunnel  had  caved 
in  for  a  distance  of  about  100  ft.  back  from  the  portal. 
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Overflow  Channels  Proposed  for 
Pueblo  Flood  Protection 

Plan  Involves  Diversion  of  River  to  Biuflf  Side, 
an  Overflow  Channel,  and  I'se  of  Rail- 
road Yards  for  Extreme  Flow 

A  NOTEWORTHY  proposal  for  the  control  of  the 
Arkansas  River  at  Pueblo,  Colo.,  to  prevent  recui-- 
rence  of  floods  like  that  of  the  first  week  of  June,  has 
been  put  forward  by  Edward  F.  Rizer,  civil  engineer, 
of  Pueblo.  It  depends  upon  provision  of  an  overflow 
channel  alongside  the  normal  river  channel,  nornialb' 
utilized  as  a  park.  This  channel  would  make  the  capac- 
ity equal  to  the  estimated  flow  of  the  1921  flood.  To 
provide  for  still  higher  floods,  50  per  cent  greater  than 
that  of  June,  a  wide  belt  of  level  ground,  adjoining  the 
overflow  channel  and  in  the  plan  assigned  to  railroad 


channel  is  planned  to  l)e  able  t  carry  this  flow.  The 
"flood  channel  park,"  about  400  ft.  wide,  along  the  north 
hank  of  the  new  river  channel,  would  receive  water  over 
a  spillway  at  a  point  near  where  the  river  enters  the 
city,  inci-easing  the  capacity  to  115,000  sec. -ft.  The 
area  north  of  this  channel,  to  the  present  river,  would 
be  devoted  wholly  to  railroad  yards  and  would  be  kept 
available  for  peak  flood  flow,  giving  a  total  flow  width 
of  about  2.200  ft.  The  main  part  of  the  city  to  the 
north  would  be  separated  from  the  railroad  yards  by  a 
retaining  wall.  Communication  between  this  part  of 
the  city  and  the  district  lying  on  the  south  bluffs  would 
be  by  viaducts  like  the  one  shown  for  Union  Avenue. 

This  plan  was  developed  on  the  assumption  that  Pue- 
blo alone  would  have  to  finance  the  flood-protection 
work,  and  correspondingly  it  gives  protection  to  the 
city  only.  Should  the  Arkansas  Valley  as  a  whole  be 
included  in  the  project,  a  detention  reservoir  would  have 
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yard  use,  is  made  to  serve  as  a  secondary  overflow 
channel,  carrying  water  4'  ft.  deep  in  extreme  floods. 
Levees  provided  with  suitable  spillways  separate  the 
river  and  the  overflow  channels  from  each  other. 

In  applying  this  flood  control  system  to  the  Puebl" 
conditions,  Mr.  Rizer  makes  a  relocation  of  the  Arkan- 
sas River  through  the  entire  length  of  the  city,  shifting 
it  from  its  present  location  ( about  the  middle  of  the 
valley  bottom)  to  the  southerly  edge,  along  the  bluff". 
Complete  revision  of  the  railroad  yards  now  occupying 
the  south  half  of  the  valley  bottom,  would  be  reciuired. 
as  well  as  elimination  of  a  business  and  industrial  dis- 
trict lying  between  the  present  river  and  the  Union 
Depot,  and  a  housing  district.  In  the  accompanying  plan 
of  the  project,  the  present  river  channel  is  indicated  b\' 
dash  lines.  A  section  across  the  valley  shows  the  pro- 
posed channels  and  the  railroad  yard  district  in  profile. 

Pueblo's  physical  location  w-ill  continue  to  invite  flood 
disasters,  says  Mr.  Rizer  in  explaining  his  proposal, 
on  account  of  the  size,  arrangement  and  steep  slope  of 
its  drainage  area,  which  make  the  river  flashy.  Three 
extreme  floods  have  occurred  within  a  30-year  period, 
in  each  case  doing  large  damage.  By  moving  the  river 
south  against  the  bluff,  one  bank  is  secured;  the  bluff 
is  of  blue  shale  and  will  not  require  revetment.  Taking 
the  ordinan'  flood  volume  at  6.5,000  cu.ft.  proposed  new 


to   be   added   to  the  local   channel  improvement.     This 
would,  roughly,  double  the  cost,  it  is  stated. 

Enlargement  of  the  channel  at  its  present  location, 
Mr.  Rizer  says,  would  destroy  more  property  value  than 
the  diversion  project.  That  part  of  the  plan  involving 
rearrangement  of  the  railroad  yards  is  also  logical  as 
the  present  yards  are  poorly  arranged  and  of  inade- 
(luate  capacity. 

Roadmen's  Wages  in  Britain 

The  wages  of  men  employed  on  roadwork  in  and 
about  London  average  just  over  ,£4  per  week.  In  some 
boroughs  reductions  are  taking  place,  notably  in  South- 
wark,  where  a  3s.  9d.  bonus  has  been  withdrawn  on 
account  of  the  decreased  cost  of  living.  This  brings  the 
wages  of  roadmen  and  scavengers  down  from  £4  lis. 
lid.  to  ,£4  8s.  2d.  per  week.  Men  employed  on  improve- 
ment works  have  had  an  additional  reduction  of  2d.  per 
hour. 

—  WiiRi"  (-HT  Hour  - 
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The  wages  paid  to  the  same  class  of  laborers  in  the 
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Removal  of  Colloids  from  Sewage : 
Theory  and  Practice 

By  Waldo  S.  Coulter 

Consulting-  Engineer,  Xew  York  City 

EVER  since  Dr.  William  Owen  Travis  formulated 
(his  "Hampton  doctrine,"  in  which  unusual  emphasis 
was  laid  upon  the  part  played  by  physical  operations 
in  the  treatment  of  sewage,  a  more  or  less  sustained 
interest  has  been  shown  by  engineers  in  the  removal 
of  colloids.  One  does  not  have  to  accept  the  Hamp- 
ton doctrine  in  toto  to  admit  the  importance  of  col- 
loids and  the  desirability  of  removing  them,  even  in 
part,  if  this  can  be  accomplished  in  an  economical  man- 
ner. 

Dr.  Wolfgang  Ostwald;  defining  colloids,  says:  "The 
colloids  differ  from  the  coarse  dispersions  in  that  they 
cannot  be  analyzed  microscopically  and  in  that  they 
pass  through  ordinary  filters.  The  colloids  differ  from 
molecularly  dispersed  systems  in  that  they  do  not 
diffuse  and  do  not  dialyze,  which  molecular  solutions 
do."  Ostwald  attempts  to  set  limiting  sizes  for  coarse 
dispersions,  colloids  and  molecular  dispersoids.  For  the 
purposes  of  this  article,  however,  it  will  be  suflScient 
to  define  colloids  in  sewage  as  matter  in  an  extremely 
Ine  state  of  subdivision,  down  to  the  border  line  of 
solution.  Such  matter  is  practically  unaffected  by 
;edimentation,  within  any  reasonable  period,  although 
)robably  reduced  somewhat  in  septic  tanks  and  to  a 
arger  degree  by  chemical  precipitation. 

Metcalf  and  Eddy  illustrate  its  amount  in  a  general 
vay  by  a  hypothetical  effluent  from  a  sedimentation 
ank,  as  follows: 


;**ttlfable    solids 
Suspended    colloids 
lissolved    colloids 


15  parts  per  million 
150  parts  p<*r  million 
50  parts  pev  million 


'otal  settleable  and  colloidal  solids 215  parts  per  million 

Colloidal  Coagulation 

Dr.  Travis  observed  that  colloids  were  coagulated  by 
urface  attraction  or  adsorption,  either  upon  the  sur- 
aces  of  the  vessel  containing  the  sewage,  or  upon  rods, 
tc,  immersed  in  the  latter.  He  states:  "The  value 
f  presenting  a  larger  extent  of  surface  to  the  liquid 
annot  be  exaggerated,  for  it  not  only  causes  increased 
eposition,  but  also  shortens,  in  inverse  ratio  to  the 
reas  of  the  surfaces,  the  period  during  which  the 
henomena  described  are  observable."  Or,  to  again 
uote  Ostwald,  "We  may  regard  adsorption  as  that 
lange  in  concentration  which  colloids  and  other  dis- 
ersed  systems  suffer  at  the  surfaces  where  they  come 
1  contact  with  other  bodies.  ...  In  cases  of 
ositive  adsorption  there  commonly  occurs  a  fixation 
f  the  colloid   or  of  the   dispersed   material   upon   the 


INfRKA.SE  IN  .surface  OP  A  Cl'BK  AVHEN 
DECIMAT,I-V    DIVIDED' 

•cngth  nt                                                       Numbt-r  of  Total 

ube  Edge                                                            Cubes  .Surface 

cm 1  6  sq.cm. 

mm 10=  60  sq.cm. 

1    mm 10"  600  sq.cm. 

I)!  mm 10"  6.000  sq.cm. 

micron     10"  6  sq.cm. 

•Table  carried   only   to    1    micron  ;    Ostwald's   tabic   more   exten- 
V— W.S.C. 


.    adsorbing  surface.    Under  such  circumstances, 

le  rest  of  the  dispersed  system  may  be  poured  off  with- 

|Jt  carrj'ing  away  with  it  the  dispersed  material  that 

■  'ollectcd  ill  the  surface."     Referring  to  the  use  of 


powders  of  carbon,  Fuller's  earth,  etc..  in  adsorption 
experiments,  Ostwald  says :  "The  enormity  of  the 
adsorbing  surfaces  in  such  dispersed  systems  is  not 
generally  appreciated,  nor  how  these  may  grow  with 
increase  in  the  division  of  the  particles.  To  illustrate 
the  matter  I  append  the  table  given  herewith  which 
shows  the  surface  increase  of  one  cubic  centimeter  when 
undergoing  decimal  division." 

To  illustrate  the  adsorptive  action  of  coarse  sus- 
pended matters,  he  continues  (Lecture  on  The  Changes 
in  State  of  Colloids)  : 

I  want  now  to  show  you  the  wide  distribution  of  thest- 
adsorption  phenomena  (demonstration).  I  have  here  ;i 
number  of  flasks  filled  with  differently  colored  colloid  aiid 
molecularly  dispersed  liquids;  picric  acid,  iron  chlorid, 
fuchsin,  berlin  blue,  longo  red,  colloid  silver,  colloid  gold, 
and  colloid  graphite.  Standing  opposite  is  an  equal  num- 
l)er  of  flasks,  each  containing  a  spoonful  or  two  of  bone 
charcoal  (bone  black).  I  pour  upon  the  bone  black  in  each 
of  the  flasks  the  contents  of  the  flask  opposite  it  and  for 
a  moment  shake  every  mixture  vigorously.  I  next  pour 
all  the  mixtures,  along  with  their  bone  black,  one  after  the 
other  into  this  large  filter-lined  funnel.  In  spite  of  thi' 
fact  that  I  have  carried  out  this  whole  procedure  as  rapidly 
as  possible,  you  see  that  the  filtrate  runs  through  entirely 
clear.  Adsorption  has,  in  other  words,  occurred  with 
extraordinary  rapidity  in  all  these  cases  and  is  practically 
complete. 

To  demonstrate  that  not  only  colored  dispersoids  and 
not  only  charcoal  show  such  prompt  adsorptive  effects, 
he  then  proceeds  to  secure  similar  results  with  Ful- 
ler's earth  and  quinin  solution.  The  same  thing  could 
have  been  done  with  sand  in  place  of  Fuller's  earth, 
but  the  time  would  have  been  greatly  prolonged,  owing 
to  the  lesser  aggregate  adsorptive  area  of  the  sand  par- 
ticles. 

In  any  practical  application  of  this  idea  to  the 
clarification  of  sewage,  the  time  of  contact  and  the 
aggregate  area  of  the  surfaces  of  adsorption,  necessarv 
for  satisfactory  results,  must  be  within  economical  lim- 
its. 

Colloid  Deposition  Slow 

The  deposition  of  colloids  upon  the  inside  faces  of 
a  glass  container  is  usually  a  slow  process.  By  greatly 
increasing  the  area  of  the  expo.sed  surfaces,  a  point 
will  be  reached  where  a  considerable  removal  can  be 
effected  in  a  reasonable  length  of  time,  say  four  or  five 
hours. 

To  secure  the  necessary  adsorption  surface  by  a 
multiplication  of  artificial  faces,  as  rods,  slabs,  laths 
and  the  like,  and  to  further  place  these  so  that  the 
accumulation  on  their  faces  will  detach  itself  readily, 
and  the  whole  act  without  interference  from  scum, 
gas  bubbles,  etc.,  is  not  a  simple  matter.  Nor  is  that 
of  cost.  For  these  reasons,  colloiders  have  received 
little  attention  from  American  engineers. 

In  1911  I  visited  the  .39th  St.  Sewage  Testing  Sta- 
tion of  the  Sanitary  Di.strict  of  Chicago.  Among 
the  features  of  this  station  was  a  small  upward-flow 
tank  of  the  type  installed  at  the  experimental  plant 
of  the  Massachusetts  In.stitute  of  Technology  by 
Wln.slow  and  Phelps,  known  as  the  Boston  biolytic  tank. 
This  is  simply  a  Dortmund  tank,  with  a  steeply  .sloping 
hopper-shaped  liottom  and  peripheral  effluent  gutter,  but 
it  difl'ers  from  the  Dortmund  in  that  the  influent  pipe 
extend?  downward  to  a  point  just  above  the  tank  bot- 
tom, in  such  manner  that  the  upward-moving  sewage 
must    pass    through    the   .sludge    accumulation.      If    the 
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velocity  of  inflow  is  slight,  or  if  the  tank  bottom  is 
flat,  flotation  of  the  sludge  accumulation  may  not  take 
place.  But  with  sufficient  velocities  in  the  lower  por- 
tion of  the  tank  the  sewage  will  pass  upward  through 
a  heavy  flocculent  mass  of  suspended  sludge.  The  veloc- 
ity in  the  upper  part  of  the  tank  is,  of  course,  reduced 
sufficiently  to  prevent  the  escape  of  sludge  and  sus- 
pended matters,  except  as  this  may  occur  through  dis- 
turbances due  to  septic  action.  A  scum  baffle  should 
be  used. 

The  effluent  of  the  tank  at  Chicago  was  remarkably 
clear.  I  had  never  seen  anything  from  a  clarification 
device  that  ecjualed  it.  Unfortunately  it  was  heavily 
charged  with  hydrogen  sulphide,  and  the  vicinity  of 
the  tank  was  not  a  pleasant  resting  place.  None  of  the 
other  devices,  handling  similar  sewage,  showed  this 
peculiarity.  The  remarkable  clarity  of  the  effluent  from 
this  biolytic  tank  attracted  general  attention.  No 
satisfactory  reason  could,  however,  be  assigned  for  it. 
Its  predecessor  at  Boston  had  produced  no  such  effluent ; 
also,  fortunately,  no  such  gas. 

Upon  thinking  the  matter  over  afterward,  it  occurred 
to  me  that  this  extraordinary  clarification  might  be 
due  to  a  colloidor-like  action  of  the  sludge  particles. 
The  aggregate  area  of  a  mass  of  sludge  particles  must 
be  enormous,  much  greater  than  it  would  be  practical 
to  provide  by  artificial  surfaces.  These  particles  were 
brought  into  intimate  and  prolonged  contact  with  the 
colloids  and,  in  comparison  with  the  latter,  the  indi- 
vidual i)articles  were  massive.  As  for  the  tank  at 
Boston,  that  was  so  large  in  comparison  with  the  inflow 
that,  at  a  point  2  ft.  above  the  bottom,  the  mean 
velocity  of  upward  flow  was  only  slightly  in  excess 
of  2  ft.  per  hour.  Under  these  conditions,  it  is  not 
probable  that  any  appreciable  flotation  of  the  .sludge 
took  place.  Of  course  the  designers  had  no  colloidor 
action  in  mind  when  the  tank  was  designed,  and  I  do 
not  mean  to  impute  faulty  arrangement. 

Such  tanks  have  since  been  constructed  at  activated- 
sludge  i)lants  to  clarify  the  effluent  from  aeration  tanks. 
In  such  cases  the  colloidor  effect  would  not  be  notice- 
able, since  colloids  are  pretty  thoroughly  removed  in 
the  aeration   unit. 

Early  Usk  ok  Sludge  Mixing 

The  commingling  of  sludge  with  inflowing  sewage 
to  .secure  a  better  clarification  is  an  old  idea.  The 
Candy  upward  flov;  tank  was  in  use  in  England  before 
any  attention  was  given  to  colloids  by  engineers.  I 
have  no  information  concerning  the  results  secured 
with  this  tank,  but  they  could  not  have  been  at  all 
unusual,  as  the  bottom  of  the  tank  was  flat,  and  the 
sewage  admitted  from  the  side  radially  across  the  floor. 
Sludge  was  removed  by  a  rotating  arm  delivering  to 
a  sludge  pipe  at  the  center. 

A  more  intelligent  application  ol  the  idea  was  the 
introduction  of  fresh  sewage  into  a  fill-and-draw  tank 
containing  old  sludge.  The  whole  was  then  agitated 
by  compressed  air,  which  dispersed  the  sludge  through- 
out the  liquid.  This  agitation  was  maintained  for  an 
hour  or  so.  As  chemicals  were  used,  the  process  was 
chemical  precipitation,  with  i)reliminary  agitation. 
There  is  nothing  to  indicate  what  might  have  been 
the  effect  had  the  chemicals  been  omitted.  It  is  said 
that  the  process  showed  little  or  no  improvement  over 
straight  chemical  precipitation  with  adequate  prelim- 
inary mixing  in  baffled  channels.     It  is  interesting  to 


note  how  closely  this  old  Mather  &  Piatt  process  un- 
wittingly approached  the  activated-sludge  process. 

The  adsorption  surfaces  presented  by  the  media  of 
contact  beds  and  sprinkling  filters  no  doubt  act  as 
colloidors,  especially  in  the  case  of  contact  beds,  where 
the  sewage  is  retained  for  a  longer  period. 

Finally  the  action  of  the  dispersed  sludge  particles 
in  the  aeration  tank  of  an  activated-sludge  plant  have, 
in  my  opinion,  much  to  do  with  the  excellent  clari- 
fication secured,  their  action  being  a  physical  one.  I 
am  not,  of  course,  denying  the  oxygenic  work  of 
bacteria. 

The  scrubbing  or  straining  action  of  the  sludge  in 
biolytic  tanks  following  aeration  chambers  is  some- 
times referred  to.  I  am  convinced  that  where  it  is 
used  elsewhere,  as  it  has  been,  I  understand,  by  Robert 
Spurr  Weston,  for  certain  industrial  wastes,  it  acts  to 
a  marked  degree  as  a  colloidor. 

If  this  is  correct,  we  are  able  to  secure  a  colloidor, 
to  some  degree  at  least,  without  resorting  to  chem- 
icals or  pulverized  materials,  or  to  costly  and  difficult 
arrangements  of  artificial   surfaces. 

Practical  Applications 

I  have  installed  two  plants  along  these  lines.  One 
treats  the  waste  from  a  millboard  factory  and  the  othei- 
an  institutional  sewage.  Considerable  colloidal  matter 
remains  in  the  effluent  from  the  former,  but  the  clar- 
ification is  good,  with  a  very  important  removal  of 
colloids.  (Quiescent  sedimentation  of  the  raw  waste  in 
a  tall  beaker  glass  has  no  effect  upon  a  large  part 
of  the  finely  divided  solids,  unless  prolonged  to  an 
impracticid  period.  The  test  plant  which  preceded  the 
operative  installation  showed  an  average  removal  of 
60  to  80  per  cent  of  suspended  solids.  This  does  not 
appear  at  all  remarkable  until  the  effluent  is  compared 
with  a  sample  subjected  to  quiescent  sedimentation  for 
a  like  period.  As  regards  the  institutional  plant,  only 
a  few  persons  have  as  yet  been  served  by  the  tank, 
so  that  the  retention  period  is  abnormally  long  and  the 
velocities  in  the  lower  portion  of  the  tank  correspond- 
ingly low.  While  t\v  eflluent  is  excellent,  it  has  not 
as  yet  been  any  better  than  the  effluent  from  any  good 
tank  might  be. 

The  instances  alluded  to  above  do  not,  in  themselves, 
make  a  case,  I  admit.  Nevertheless  they  do,  in  con- 
nection with  the  other  facts  referred  to,  indicate,  I 
believe,  a  probability  that  the  particles  of  sludge  accu- 
mulation may  be  made  to  act  as  colloidors  if  the  tank 
is  properly  designed.  The  presence  of  excessive  quan- 
tities of  hydrogen  suli)hide  in  the  effluent  from  the  Chi- 
go  tank  may  perhaps  be  taken  to  confirm  Dunbar's 
suggestion  that  most  of  the  sulphur  compounds  in 
sewage  are  in  the  colloidal  matter,  and  that  the  removal 
and  reduction  of  the  latter  under  other  than  aerobic 
conditions  will  be  offensive.  This  may,  upon  more  ex- 
tended practice,  prove  to  be  the  case,  but  I  think  that 
most  authorities  in  colloid  chemistry  are  agreed  that 
there  is  no  selective  action  in  the  formation  of  colloids, 
based  upon  chemical  composition,  but  that,  as  Von 
Weimarn  says,  "The  colloid  state  is  a  universally  pos- 
sible state  of  matter."  As  regards  varying  consistency 
of  sewage  matters,  it  is  doubtless  true  that  some  art 
more  readily  macerated  and  dispersed  than  others,  yet 
I  think  it  remains  to  be  demonstrated  that  sulphur 
compounds  predominate  in  such  matters. 

The   retention   period  should  not  be  lonf    enough  to 
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permit  too  vigorous  septic  action.  The  incoming  sewage 
generally  contains  some  oxygen  as  it  passes  into  the 
sludge. 

The  digestive  action  of  tanks  of  this  type  is  good, 
but  the  sludge  has  a  high  moisture  content,  which 
is  a  drawback.  This  last  difficulty  might  be  overcome 
by  a  separate  digestion  tank. 

The  upward-tiow  tank  will  unload  to  a  greater  degree, 
perhaps,  than  any  other  single-story  tank,  despite  any 
combination  of  baffles.  I  have  found  that  a  short- 
period  two-story  tank,  following  the  colloidor,  will  re- 
deposit  and  retain  most  of  the  matter  unloaded,  if  the 
colloidor  effluent  flows  over  a  weir  or  is  otherwise  some- 
what agitated  to  release  entrained  gases. 


Daily  Road  Construction  Report  Card, 
Pennsylvania 

INSPECTORS  of  highway  construction  in  Penn.sylvania 
make  daily  reports  of  progress  on  the  convenient  post- 
card form  shown  by  the  accompanying  drawing.  Two 
copies  of  this  card  are  mailed,  one  to  the  chief  engineer 
and  one  to  the  district  engineer  of  the  state  highway 
department.  The  illustration  indicates  the  information 
reported. 

In  making  these  reports  the  inspectors  are  required 
to  exercise  great  care  in  charging  all  time  to  the  item 


THIS  SIDE    OF  CARD  IS    FOR  ADDgESS^ 


Col    Wm.   D.    Uhlar, 
Chief    Engimery 
Sfafe   Highway  Dep't. 
Ho  rri  5  bura. 
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to  which  the  cost  ultimately  applies.  In  general, 
accuracy  is  demanded  in  all  information  reported  and 
entries  under  the  head  "miscellaneous"  are  rigidly 
restricted.  The  cards  are  filled  out  from  the  inspector's 
note  book,  which  is  kept  in  a  prescribed  form  and  with 
JCreat  accuracy,  since  it  becones,  w'-en  finished,  an 
original  record  in  the  files  of  the  Pennsylvania  State 
Highwav  Department. 


Engine  Driver  Describes  First  Trip  of 
Passenger  Train  in  1831 

OPERATION  of  the  first  passenger  ti-ain  locomotive 
in  the  United  States  and  a  brief  account  of  con- 
temporary locomotive  building  is  contained  in  a  letter 
to  C.  C.  Hopkins,  consulting  engineer,  Rochester,  N.  Y., 
written  in  1890  by  David  Matthew,  the  engineer  who 
drove  the  locomotive  "DeWitt  Clinton"  on  its  first  trip. 
Through  the  courtesy  of  Mr.  Hopkins,  Mr.  Matthew's 
letter  is  printed  herewith  and  is  thought  to  be  a  matter 
of  timely  interest  in  view  of  the  recent  refitting  and 
actual  runs  of  the  old  "DeWitt  Clinton"  as  recon- 
stituted by  the  New  York  Central  R.R.  The  letter  is 
dated  from  San  Francisco,  Oct.  20,  1890,  when  the 
writer  was  about  90  years  of  age : 

Yours  of  Oct.  4th,  inst.  was  duly  received  and  contents 
noted.  You  requested  me,  as  engineer  of  the  Locomotive 
Engine  "Dewitt  Clinton,"  to  give  an  account  of  the  running 
of  the  first  passenger  train,  on  the  American  continent. 

As  you  have  become  educated  to  the  locomotive  engine 
as  a  big  Iron  Horse,  of  weight,  varying  from  30  to  50  tons 
or  more,  I  must  take  you  back  to  the  days  when  the  loco- 
motive was  a  colt.  Hirs  body  w:is  light,  and  the  wheels 
were  made  of  rods  of  iron,  turned  and  finished  and  bright. 
The  suspension  wheels  were  braced  by  rods,  similar  to 
those  of  the  wheels  of  the  bicycle  of  today,  equally  as  well 
finished.  In  fact  the  locomotive  of  that  period  was  as  like 
a  thing  of  life  and  speed,  compared  with  the  present  loco- 
motive, as  a  grey  hound  is  to  the  present  horse  or  bull  dog. 

Every  thing  was  light,  neat,  and  made  of  the  best  mate- 
rial, like  clock  work.  The  weight  did  not  exceed  three  and 
a  half  tons,  without  tender.  The  tender  was  not  made  at 
shop,  but  at  Albany,  after  the  engine  was  on  the  road. 
Here  was  the  first  application  of  the  outside  journals,  on 
the  railroad  axles,  which  were  put  under  the  "Dewitt  Clin- 
ton's" tender.  The  coaches  had  shafts  with  inside  bearings 
and  wheels  outside  of  the  frames,  while  the  "Dewitt  Clin- 
ton's" tender  was  outside.  The  stage  coaches'  bodies  were 
mounted  on  light  wheels,  etc.,  everything  being  light,  to 
keep  down  non  paying  weight. 

The  starting  point  of  the  fifst  passenger  train,  was  at 
the  junction  of  the  railroad  and  Cherry  Valley  turnpike, 
two  miles  from  state  house,  of  Albany,  N.  Y.  Thousands 
of  people  had  assembled  to  witness  the  starting.  I  had  been 
there  from  the  27th  of  June  to  the  9th  ot  August,  fitting 
up  and  experimenting  with  fuel,  etc.  The  road  over  which 
we  were  to  pass,  was  good  and  smooth  and  straight  for  the 
greater  part  of  the  way.  With  our  light  smooth  colt  and 
cars,  we  were  ready  to  take  our  load  of  passengers,  and 
commence  our  flight  with  the  birds,  that  wished  to  join  us 
in  our  trip  over  broad  miles  to  the  Mohawk.  Our  engine 
wheels,  springs,  etc.  were  very  bright,  and  when  in  motion, 
reflected  the  rays  of  the  sun,  like  a  mirror — which  was  very 
novel  and  interesting  to  me,  at  that  time. 

I  am  informed  that  a  pair  of  the  "Dewitt  Clinton's" 
wheels  are  on  exhibition  at  the  Grand  Central  Station,  New 
York  City.  The  "Dewitt  Clinton  ' — Locomotive  Engine — 
that  is,  the  boiler,  cylinder,  crank  shaft  with  driving  wheels, 
etc.,  was  sold  to  a  man  who  put  them  in  a  small  boat  to 
low  canal  boats  about  Troy  and  Waterford,  in  183.'?.  Thus 
the  back  wheels  and  shaft,  which  were  left,  are  to  be  found 
at  the  Grand  Central  Depot,  N.  Y.  City.  The  diameter  of 
the  suspension  wheels  was  41  feet.  They  were  bright,  had 
finished  arms,  and  the  hub  was  covered  with  brass  plates, 
on  which  was  engraved,  W.  P.  F.  Association  [West  Point 
Foundry  Association].  So  you  can  see  what  the  Locomotive, 
or  Iron  Horse  was  when  a  colt.  You  have  never  seen  the 
old  mare  run  away  from  her  colt. 

Noll'  oil  fjocamotivcx.  — In  May  1?29  the  "Strowbridge 
Lion"  was  landed  at  W.  P.  F.  A.  N.  Y.  City,  and  was  there 
exhibited  to  thousands,  under  steam,  blocked  up,  to  allow 
her  wheels  to  turn  without  the  body  moving. 

In  1830,  the  Locomotive  "Best  Friend  of  Charleston"  was 
built  at  W.  P.  F.  A.,  N.  Y.  City,  for  South  Carolina  R.R.- 
also  the  Locomotive  "West  Point"  for  the  same  road.     Botli 
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were  exhibited  under  steam  at  the  shop  before  shipping 
them  to  Carolina.  No  tender  had  been  made  for  either  of 
these.  Next  in  turn,  came  the  "Dewitt  Clinton."  The  two 
preceding  ones  were  used  for  the  road  construction,  and 
running  excursion  trains,  and  not  used  in  passenger  traffic. 
So  that  makes  the  "Dewitt  Clinton'"  the  Pioneer  Locomotive 
on  the  passenger  traffic,  and  I,  the  Man  that  had  the  head 
charge  of  building  and  exhibiting  the  three  first  Locomotives 
under  steam,  and  of  running  the  first  passenger  train  on  the 
.American  Continent.  I  have  drawn  out  a  home  spun,  illus- 
trated History  for  my  Boys,  that  they  may  have  their  own 
History. 

Our  Rail  Road  men  are  so  taken  up  with  foreign  stock 
that  they  lose  sight  of  their  own  counti-y. 

Notes. 

J.  T.  Clark  was  the  man  that  collected  first  passenger 
fare,  on  train  drawn  by  locomotive  engine,  in  America. 

J.  V.  Jervis  was  orderer  of  the  first  Locomotive  engine 
for  America,  for  RailRoad  service,  1828. 

E.  L.  Miller  orderer  of  "Best  Friend"— 1830. 

H.  Allen,  orderer  of  "West  Point"  winter  of  1830  and  31. 

J.  B.  Jervis,  orderer  of  "Dewitt  Clinton" — 1831,  on  road, 
June  1831.  Three  first  to  do  business  in  America,  on  Rail 
Road,  Wooden  wheels  on  first  three,  "Strowbridge  Lion," 
"Best  Friend,"  and  "West  Point." 

Mr.  Hopkins  says:  "He  [David  Matthew]  was  an 
experienced  mechanic,  having  served  nearly  five  years 
as  an  apprentice  in  the  steam  engine  factory  of  the 
West  Point  Foundry  Association,  and  by  a  resolution 
of  the  board  of  directors  of  the  Utica  &  Schenectady 
Railway  Co.,  passed  Sept.  23,  1835,  was  employed  by 
that  railroad  as  chief  locomotive  engineer  and  machin- 
ist, his  employment  commencing  Jan.  1,  1836.  He  also 
worked  in  the  U.  S.  Government  workshops  in  the  Nav>' 
Yard  at  Washington,  D.  C." 


Machines  for  Railway  Track  Work 

That  labor-saving  machinery  is  coming  into  use  more 
exteiisively  in  connection  with  track  work  was  a  view- 
expressed  emphatically  by  C.  A.  Morse,  chief  engineer 
of  the  Chicago,  Rock  Islaod  &  Pacific  Ry.,  in  an  address 
at  the  recent  annual  convention  of  the  Roadmasters' 
and  Maintenance  of  Way  Association.  The  following 
is  an  abstract  of  his  remarks  on  this  point: 

With  labor-saving  machinery  coming  into  use  more  and 
more  in  connection  with  track  work  we  need  to  keep  in 
mind  that  it  is  purchased  to  save  labor  and  money,  and 
that  with  it  our  requirements  for  labor  should  be  reduced. 
A  man  to  the  mile  was  the  force  that  was  considered  nec- 
essary in  the  old  days.  If  you  ask  roadmasters  today  how 
many  men  they  needed  to  properly  handle  the  work,  nine 
out  of  ten  would  tell  you  they  ou^jrht  to  average  a  man  to 
the  mile;  this  even  on  roads  using  treated  ties  where  but 
half  the  number  of  ties  have  to  be  inserted  per  year  and 
provided  with  ditching  machines,  modern  steel  spreaders, 
center  dump  ballast  cars,  air  dump  ditcher  cars,  motor  cars 
with  mowing  machine  and  shoulder  weed  cleaners,  tamping 
machines  and  various  other  labor-saving  devices.  What 
we  need  to  do  is  to  take  account  of  stock  and  revise  our 
ideas  of  the  force  necessary  to  maintain  track,  where 
machinery  has  been  furnished. 

As  a  word  of  advice:  Have  patience  with  any  new  device 
that  is  sent  you.  Your  first  tendency  may  be  to  say  that 
it  is  no  good,  and  to  set  it  off  the  track  and  continue  in  your 
old  methods.  But  remember  that  the  machine  would  not 
have  been  furnished  you  if  someone  had  not  made  a  success 
in  its  use  and  shown  that  it  would  save  money.  S'"  when 
you  say  you  cannot  use  it  to  advantage  you  are  admitting 
at  once  that  you  cannot  do  what  some  other  man  has  done 
in  the  way  of  saving  money  in  doing  your  work;  in  other 
words,  that  you  are  not  as  good  a  man  as  the  other  fellow. 
Therefore,  have  patience  in  learning  how  to  operate  a 
machine  and  if  you  cannot  get  results  from  it  ask  that  some- 
one be  sent  out  to  instruct  you  in  its  use. 


Testing  and  Calculating  Aluminum 
Sulphate  Solutions 

By  Charles  H.  Capen,  Jr. 

Assistant  Sanitary  Engineer.  State  Department  of  Health, 
Trenton.  X.  J. 

A  METHOD  for  readily  checking  the  amount  of 
aluminum  sulphate  applied  to  a  given  water  sup- 
ply has  recently  been  devised,  utilizing  charts  for  the 
calculation  in  which  specific  gravity  and  rates  of  flow 
alone  are  used  to  compute  the  alum  feed.  So  far 
as  known  no  satisfactory  field  titration  for  alum 
solutions  has  yet  been  found.  With  thte  following 
procedure  titration   is   unnecessary. 

A  sample  of  the  alum  solution  is  collected  in  a 
cylinder  of  known  volume  at  a  point  as  near  as  possible 
to  the  place  of  application,  the  length  of  time  required 
to  fill  the  cylinder  being  taken  with  a  stop  watch.  At 
some  plants  where  it  is  impossible  to  measure  the 
rate  of  flow  in  this  manner,  the  total  amount  of  solution 
used  per  day  may  be  found  by  measuring  the  volume  of 
the  solution  tank  and  assuming  the  rate  to  be  a  con- 
stant throughout  the  day.  A  specific  gravity  hydrometer 
is  then  plated  in  the  cylinder  and  after  correcting  the 
reading  for  temperature  the  per  cent  of  alum  in  the 
solution  can  be  determined  from  the  curve  made  for 
that  purpo.se.  With  these  data  and  the  rate  of  flow  of 
the  treated  water,  the  alum  dose  in  pounds  per  day  and 
grains  per  gallon  may  be  obtained  from  the  chart. 

The  formulas  from  which  the  chart  was  plotted  were 
developed  as  follows: 
Let  T  =  temperature  of  alum  solution  in  deg.  F. ; 

S  =  specific  gravity  hydrometer  reading; 

S'  ^^  specific    gravity    corrected    for    temperature 
above  or  below  60  deg.  F. ; 

P  =  per  cent  (by  weight)   of  alum  in  solution; 

A  =  alum  flow    (c.c.  per  sec.  or  cu.ft.  per  day) ; 

L  =  pounds   of   alum  per   day; 

F  =  water  flow    (million  gallons  per  day)  ; 

G  =  grains  per  gallon  of  alum  applied  to  water; 
;■  and  k  =  constants. 
By  experiment   (1)  S'  -=  S  +  0.0002   (T  —  60) 

(2)  P  =  190    (S'  —   1) 

Then  since  the  pounds  of  alum  per  day  vary  directly 
as  the  per  cent  and  rate  of  flow  of  the  solution 


(3)    L  =  jAP  = 


^60)     (60)   '24)_r0.0022046) 
100 


AP.- 


j  :=   1.90477. 

Since  the  grains  per  gallon  vary  directly  as  the  pounds 
of  alum  per  day  and  inversely  as  the  rate  of  flow  of 
water  receiving  treatment 

1  L    . 


(4)  G  =  A;   s 


(8.345)     (17.142)  F 


:  0.0069906 


AP 


Place  L  of  (3)  in  (4)  then  (5)  G^;A.-'^    jk       0.013315 

Place /'of  (2)  in  (5)  then  (6)0  =  2.5294  ''—f^^' 

Alum  solutions  of  various  percentages  of  strength 
wer2  made  up  I'runi  tonimcrcial  akun  and  their  specific 
gravities  taken  at  a  uniform  tempoiature  of  60  deg.  F. 
The  correction  for  variations  in  temperature  was  also 
determined.  This  correction  is  not  absolutely  constant 
for  all  hydrometers  but  the  variation  may  be  neglected. 

An  error  is  introduced  into  these  computations  by 
assuming  in  etiuation    (3)   for  computing  the  value  of 
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/  that  the  weight  1  c.c.  of  the  alum  solution  is  1  gram 
or  0.0022046  lb.  This  error  in  per  cent  is  measured  by 
the  equation  E'  =  100  (S'  —  1).  The  normal  range  of 
ihis  error  has  been  found  to  be  from  0.5  per  cent  to  2 
per  cent.  This  error  may  be  disregarded  for  the  reason 
that  compensating  errors  are  introduced  in  collecting 
the  alum  sample,  reading  the  hydrometer,  measuring 
the  rate  of  water  flow,  etc.     Example: 


Manganese  Bronze  for  Water-Works 
Valve  Stems 


noTC: 
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ALUM  FEED  CHART  BASED  ON  SPECIFIC  GRAVITY  AND  SOLUTION 
FLOW   PER  SECOND 


70     A  =  42     F 


1.4 


Given  S  =  1.013 

Find  P,  L  and  G 

Correcting  for  temperature  S'  =  1.015 

From  chart  (1;    (see  heavy  lines), 

P  =  2.8,       L  =  230,     G  =  1.2 
From  formulas  (2,  3  and  6), 

P  =  2.85,     L  =  228,     G  =  1.14 

Similar  charts  to  obtain  quickly  the  rates  of  hypo 
feed  have  been  made  up,  utilizing  the  regular  sodium 
thiosulphate  titration  for  obtaining  the  strength  of  the 
•folution.  Some  charts  which  involve  portions  of  these 
principles  are  given  in  "Water  Purification  Plants  and 
their  Operation,"  by  Milton  F.  Stein,  and  some  parts 
of  the  formulas  are  given  in  the  Manual  of  the 
American  Steel  Wire  Co.'s  "System  of  Water  Purifica- 
tion," by  C.  Arthur  Brown,  but  the  computations  are 
not  reduced  to  a  minimum  in  either  case.  The  methods 
described  in  this  article,  together  with  small  notebook 
sized  copies  of  the  charts,  have  actually  been  used  in 
the  field  a  great  many  times  and  have  proved  very 
satisfactory. 

Second  Simplon  Tunnel  Nearing  Completion 

Completion  of  the  second  Simplon  tunnel  may  be 
expected  by  early  fall,  according  to  progress  reports 
just  published.  At  the  end  of  April  the  length  of  com- 
pleted fand  fully  lined)  tunnel  was  19,408  m.,  out  of  a 
total  length  portal  to  portal  of  19,825  m.  Full-section 
excavation  has  proceeded  about  150  m.  farther.  A 
monthly  progress  of  about  100  m.  is  l)eing  recorded,  .so 
'hat  September  or  October  should  see  final  completion 
of  the  enterprise.  This  second  tunnel  is  an  enlarge- 
ment of  the  pioneer  heading  constructed  at  the  time  the 
first  tunnel  was  built. 


By  William  R.  Conard 

Inspecting  Engineer,  Burlington.   N-  J. 

OF  the  thirteen  or  more  parts  in  a  water-works  valve 
the  stem  is  the  most  important,  for  upon  it  depends 
the  proper  opening  and  closing  of  the  gate  or  gates  and 
the  operation  of  the  wedging  mechanism,  which  in  turn 
controls  the  flow  of  water,  and  if 
the  stem  fails  the  rest  of  the 
mechanism  is  useless.  In  deter- 
mining the  diameter  of  the  stem 
the  area  at  the  base  of  the 
thread  should  control  and  not 
the  full  diameter  of  the  stem, 
and  high  factors  of  safety 
should  b°  allowed  to  provide  not 
only  for  these  stresses  but  also 
for  the  human  element,  which 
always  enters  into  the  operation 
of  a  device  of  this  kind. 

After  giving  the  matter  ex- 
tended study  I  have  concluded 
that  the  best  bronze  for  valve 
stems  is  that  having  a  high  yield 
or  elastic  limit,  moderate  duc- 
tility, ;ind  a  high  ultimate 
strength,  but  not  more  than  100 
per  cent  higher  than  the  yield 
point.  Fortunately  this  can  be 
done  at  practically  no  increase 
in  cost.  It  is  not  particularly 
difficult  to  get  a  bronze  that  will 
have  a  yield  point  of  not  less 
than  40,000  lb.  per  square  inch, 
an  ultimate  strength  of  60,000 
to  70,000  lb.  per  square  inch,  an 
elongation  percentage  of  10  in  2  in.,  and  a  reduced  area 
percentage  of  10.  It  may  be  noted  in  passing  that  the 
water-works  official  and  the  manufacturer  usually  base  their 
calculations  on  the  ultimate  strength  of  the  material,  figur- 
ing- that  the  usefulness  of  the  stem  is  not  gone  until  it 
actually,  fails,  overlooking  the  importance  of  having  the 
stem  retain   its  original  shape. 

This  harder,  stronger  metal  is  of  course  somewhat  tougher 
and  not  quite  so  easily  machined,  but  if  the  proper  tools 
are  used  it  does  not  appreciably  increase  the  cost,  and 
surely  is  better  than  increasing  the  size  of  the  stem  beyond 
the  manufacturers  standard  to  get  the  added  strength. 

The  more  frequent  reasons  for  valve  stem  failures  are 
that  the  necessary  strength  is  mostly  based  on  the  full 
diameter  of  the  stem;  the  tensile  or  ultimate  strength  of 
the  metal,  and  not  taking  into  account  that  metals  of  any 
kind  unless  especially  treated  for  it  do  not  have  as  great 
a  strength  in  the  center  or  core  of  the  mass  as  near  the 
surface,  with  the  result  that  a  stem  has  scarcely  any  greater 
strength  at  the  bottom  of  the  thread  than  the  simple  work- 
ing stresses  that  are  put  on  it,  without  taking  into  account 
added  friction  due  to  corrosion,  sediment,  etc.,  nor  that  in 
numy  cases  the  persons  operating  are  likely  to  use  tools 
that  exert  considerably  greater  leverage  on  the  gears  or 
operating  nut  than  is  intended  or  needed. 

Test  pieces  should  be  cast  attached  to  the  actual  stem 
where  possible  and  where  the  small  size  of  the  stem  will 
not  permit  this,  then  the  test  piece  should  be  cast  in  the 
tame  heat  and  in  the  same  flask  as  the  stems.  In  the  case 
of  hammered  or  forged  stems  the  test  piece  should  be  a 
prolongation  of  one  end  of  the  stem  reduced  to  a  cross- 
section  that  will  show  a  close  approximate  of  the  metal 
in  the  stem  itself. 

Stems  for  valves  ;i0  in.  and  more  in  size  should  be  of 
forged  manganese  bronze.  Forging  adds  very  little  to  the 
cost  and  adds  somewhat  to  the  physical  qualities,  but  its 
main  value  lies  in  making  the  metal  homogeneous  perfect 
lor  threads,  free  from  the  dangers  due  to  the  ditterent  cool- 
ing stresses  common  in  the  inner  and  outer  portions  of 
castings. 
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Conference  Suggests  Plan  for 
Unemployment  Relief 

Private  and  Public-Works  Construction  Affords 

Greatest  Field  for  Taking  on  Men 

Now  Out  of  Work 

CONSTRUCTION,  both  public  and  private,  is  held 
up  by  the  President's  Unemployment  Conference 
as  the  greatest  field  for  employment  at  the  present  time, 
and  every  interest  concerned  is  urged  to  undertake  such 
works.  This  foi-ms  one  of  the  recommendations  for 
emergency  relief  adopted  by  the  conference  previous 
to  its  adjournment  Sept.  30  to  meet  again  Oct.  10  to 
take  up  permanent  measures  to  prevent  the  recurrence 
of  unemployment  periods. 

The  recommendations,  twelve  in  number,  lay  down  a 
standard  procedure,  urge  in  detail  the  resumption  of 
certain  classes  of  work  and  purpose  measures  for  relief 
applicable  to  manufacturing  establishments. 

Methods  of  Procedure 

1.  The  Conference  finds  that  there  are,  variously  esti- 
mated from  3,500,000  to  5,500,000  unemployed,  and  there  is 
a  much  greater  number  dependent  upon  them.  There  has 
been  an  improvement,  but  pending  general  trade  revival  this 
crisis  in  unemployment  cannot  be  met  without  definite  and 
positive  organization  of  the  country. 

2.  The  problem  of  meeting  the  emergency  of  unemploy- 
ment is  primarily  a  community  problem.  The  responsibility 
for  leadership  is  with  the  mayor  and  should  be  immediately 
assumed  by  him. 

3.  The  basis  of  organization  should  be  an  Emergency 
Committee  representing  the  various  elements  in  the  com- 
munity. This  committee  should  develop  and  carry  through 
a  community  plan  for  meeting  the  emergency,  using  existing 
agencies  and  local  gi'oups  as  far  as  practicable.  One  im- 
mediate step  should  be  to  co-ordinate  and  establish  efficient 
public  employment  agencies  and  to  register  all  those  desir- 
ing work.  It  should  co-ordinate  the  work  of  the  various 
charitable  institutions.  Registration  for  relief  should  be  en- 
tirely separate  from  that  for  emplojonent. 

4.  The  personnel  of  the  employment  agencies  should  be 
selected  with  consideration  to  fitness  only  and  should  be 
directed  to  find  the  right  job  for  the  right  man  and  should 
actively  canvass  and  organize  the  community  for  opportuni- 
ties for  employment.  The  registry  for  employment  should 
be  surrounded  with  safeguards  and  should  give  priority  in 
employment  to  residents.  Employers  should  give  preference 
to  the  emergency  employment  agencies. 

5.  The  emergency  committees  should  regularly  publish  the 
numbers  dependent  upon  them  for  employment  and  relief 
that  the  community  may  be  appraised  of  its  responsibility. 
Begging  and  unco-ordinated  solicitation  of  funds  should  be 
prevented. 

Classes  of  Work  Urged 

6.  Private  houses,  hotels,  offices,  etc.,  can  contribute  to 
the  situation  by  doing  their  repairs,  cleaning,  and  altera- 
tions during  the  winter  instead  of  waiting  until  spring,  when 
employment  will  be  more  plentiful. 

7.  Public  construction  is  better  than  relief.  The  munici- 
palities should  expand  their  school,  street,  sewage,  repair 
work  and  public  buildings  to  the  fullest  possible  volume 
compatible  with  the  existing  circumstances.  That  existing 
circumstances  are  favorable  is  indicated  by  the  fact  that 
over  $700,000,000  of  municipal  bonds,  the  largest  amount  in 
history,  have  been  sold  in  1921.  Of  these,  106,000,000  were 
sold  by  333  municipalities  in  August.  Municipalities  should 
give  short  time  employment  the  same  as  other  employers. 

8.  The  governor  should  unite  all  state  agencies  for  support 
of  the  mayors  and,  as  the  superior  officer,  should  insist  upon 
the  responsibility  of  city  officials;  should  do  everything  com- 
patible with  circumstances  in  expedition  of  construction  of 
roads,  state  buildings,  etc. 

9.  The  federal  authorities,  including  the  Federal  Reserve 


Banks,  should  expedite  the  construction  of  public  buildings 
and  public  works  covered  by  existing  appropriations. 

10.  A  congressional  appropriation  for  roads,  together 
with  state  appropriations  amounting  to  many  tens  of  mil- 
lions of  dollars  already  made  in  expectation  of  and  depend- 
ence on  federal  aid,  would  make  available  a  large  amount  of 
emplojTnent. 

The  conference  under  existing  circumstances,  notwith- 
standing various  opinions  as  to  the  character  of  the  legisla- 
tion and  the  necessity  for  economy,  recommends  congres- 
sional action  at  the  present  session  in  order  that  work  may 
go  forward. 

11.  The  greatest  area  for  immediate  relief  of  unemploy- 
ment is  in  the  construction  industrj',  which  has  been  arti- 
ficially restricted  during  and  since  the  war.  We  are  short 
more  than  a  million  homes;  all  kinds  of  building  and  con- 
struction are  far  behind  national  necessity.  The  Senate 
Committee  on  Reconstruction  and  Production,  in  March  of 
this  year,  estimated  the  total  construction  shortage  in  the 
country  at  between  ten  and  twenty  billion  dollars.  Con- 
sidering all  branches  of  the  consti-uction  industries  more 
than  two  million  people  could  be  employed  if  construction 
were  resumed.  Undue  cost  and  malignant  combinations 
have  made  proper  expansion  impossible  and  contributed 
largely  to  this  unemployment  situation.  In  some  places 
these  matters  have  been  cleaned  up.  In  other  places  they 
have  not  and  are  an  affront  to  public  decency.  In  some 
places  these  things  have  not  existed.  In  others  costs  have 
been  adjusted.  Some  materials  have  been  reduced  in  prices 
as  much  as  can  be  expected.  Where  conditions  have  been 
righted,  consti-uction  should  proceed,  but  there  is  still  a  need 
of  community  action  in  provision  of  capital  on  terms  that 
will  encourage  home  building.  Where  the  costs  are  still 
above  the  other  economic  levels  of  the  community  there 
should  be  searching  inquiry  and  action  in  the  situation.  We 
recommend  that  the  governors  summon  representative 
committees,  with  the  co-operation  of  the  mayors  or  other- 
wise as  they  may  determine,  to  (a)  determine  facts;  (b)  to 
organize  community  action  in  securing  adjustments  in  cost, 
including  removal  of  freight  discriminations,  and  clean-out 
campaigns  against  combinations,  restrictions  of  effort,  and 
unsound  practices  where  they  exist  to  the  end  that  building 
may  be  fully  resumed. 

12.  Manufacturers  can  contribute  to  relieve  the  present 
acute  unemployment  situation  by 

(a)  Part  time  work,  through  reduced  time  or  rotation 
of  jobs. 

(b)  As  far  as  possible,  manufacturing  for  stock. 

(c)  Taking  advantage  of  the  present  opportunity  to  do 
as  much  plant  construction,  repairs,  and  cleaning  up  as  is 
possible,  with  the  consequent  transfer  of  many  employees 
to  other  than  their  regular  work. 

(d)  Reduction  of  the  number  of  hours  of  labor  per  day. 

(e)  The  reduction  of  the  work  week  to  a  lower  number 
of  days  during  the  present  period  of  industrial  depression. 

(f)  That  employees  and  employers  co-operate  in  put- 
ting these  recommendations  into  effect. 

A  large  number  of  employers  have  already,  in  whole  or  in 
part,  inaugurated  the  recommendations  herein  set  forth,  and 
for  this  they  are  to  be  commended,  and  it  is  earnestly  urged 
upon  those  employers  who  have  not  done  so  to  put  same  into 
use,  wherever  practicable,  at  the  earliest  possible  oppor- 
tunity. 

(g)  Specific  methods  for  solution  of  our  economic  prob- 
lems, will  be  effective  only  in  so  far  as  they  are  applied 
in  a  spirit  of  patriotic  patience  on  the  part  of  all  our 
people. 

During  the  period  of  drastic  economic  readjustment, 
through  which  we  are  now  passing,  the  continued  efforts 
of  anyone  to  profit  beyond  the  requirements  of  safe  busi- 
ness practice  or  economic  consistency  should  be  con- 
demned. One  of  the  important  obstacles  to  a  resumption 
of  normal  business  activity  will  be  removed  as  prices 
reach  replacement  values  in  terms  of  efficient  producing 
and  distributing  cost  plus  reasonable  profit. 

We.    therefore,    strongly    urge    all    manufacturers    and 


.cober  G,  1321 


ENGINEERING     NEWS-RECORD 


577 


wholesalers  who  may  not  yet  have  adopted  this  policy  to 
do  so,  but  it  is  essential  to  the  success  of  these  measures 
when  put  into  effect  that  retail  prices  shall  promptly  and 
fairly  reflect  the  price  adjustment  of  the  producer,  manu- 
facturer, and  the  wholesaler. 

When  these  principles  have  been  recognized  and  the 
recommendations  complied  with,  we  are  confident  that  the 
public  will  increase  their  purchases,  thereby  increasing 
the  operations  of  the  mills,  factories  and  transportation 
companies,  and  consequently  reducing  the  number  of  un- 
employed. 


Some  Factors  Affecting  Zoning 
and  Living  Conditions 

1  FACTORS  affecting  zoning  and  living  conditions  dis- 
cussed by  George  B.  Ford  before  the  recent  National 
City  Planning  Conference  included  an  outline  of  obser- 
vations on  the  distribution  of  industrial  establishments 
and  of  businees  throughout  a  number  of  cities  as  ob- 
served by  him  and  his  associate,  Ernest  P.  Goodrich,  in 
their  city  planning  studies;  the  number  of  stores  to  be 
allowed  for  a  given  population;  the  proportion  of  apart- 
ment houses  and  tenements  found  in  various  cities,  and 
Mr.  Ford's  conception  of  the  pi'oper  way  of  so  controll- 
ing these  as  to  serve  the  best  interests  of  cities  and 
their  inhabitants.  As  to  the  latter  phase  of  the  subject, 
Mr.  Ford  urged  that  it  was  not  so  important  to  limit 
the  number  of  families  per  acre  as  to  control  internal 
and  external  living  conditions  affecting  the  health,  com- 
fort and  happiness  of  city  dwellers.  As  to  the  distribu- 
tion of  industrial  plants,  Mr.  Ford  stated  that  in  cities 
of  15,000  to  50,000  population  industry  is  generally 
"concentrated  in  a  rather  small  compact  group" ;  in 
places  of  75,000  to  150,000,  industry  is  "spread  in  feel- 
ers along  the  railways  and  watei'ways" ;  while  in  larger 
cities  the  distribution  of  industry  is  generally  quite 
irregular  and  haphazard,  resulting  in  serious  transpor- 
tation and  other  problems. 

Business  Houses  and  Apartments 

As  to  business  houses  in  towns  of  10,000  or  less,  they 
are  generally  found  "concentrated  in  a  small  area  in 
the  center  of  the  town  at  a  cross-roads  or  spread  along 
a  single  street";  in  places  of  from  10,000  to  50,000  busi- 
ness extends  out  from  the  center  of  the  city  along  a 
number  of  streets,  while  here  and  there  there  are  stores 
"at  convenient  corners  in  the  residential  districts";  as 
cities  grow  in  size  from  50,000  populatirn  and  upwards, 
business  extends  out  in  "long  feelers"  on  the  principal 
traffic  streets.  The  number  of  stores  found  in  a  half 
a  dozen  cities  investigated  have  ranged  from  one  to 
forty  to  each  125  inhabitants,  the  ratio  being  relatively 
larger  in  the  smaller  communities.  Mr.  Ford  suggests 
that  for  places  of  25,000  inhabitants  or  less  there  .should 
be  one  store  to  each  50  or  75  inhabitants;  in  places  of 
25,000  to  100,000  one  store  to  75  to  100  people,  and  in 
communities  of  more  than  100,000,  with  department 
stores,  one  store  to  150  people.  Even  in  large  cities  the 
outlying  districts  would  have  to  have  stores  provided 
much  the  same  as  in  smaller  communities. 

Other  than  one-family  houses  are  rarely  found  in 
communities  of  less  than  10,000  population  and  tene- 
ment houses  are  rarely  numerous  until  a  place  has  at- 
tained a  population  of  some  20,000,  while  apartment 
houses  are  "rarely  prevalent  in  cities  of  less  than  50,000 
inhabitants  or  in  metropolitan  residential  suburbs  of 
less  than  25,000  inhabitants.     In  the  East  we  find  that 


there  is  one  tenement  or  apartment  house  to  every 
100,000  inhabitants." 

On  the  subject  of  zoning  limitations  designed  to  pre- 
vent congestion  Mr.  Ford  says : 

Aside  from  possibly  esthetics  there  is  little  that  is  wrong 
with  the  two-family  house,  the  tenement  or  the  apartment, 
except  the  tendency  to  inadequate  light  and  air,  undue 
congestion,  lack  of  privacy  and  of  a  place  for  the  children 
to  play.  If  these  four  features  can  be  taken  care  of  prop- 
erly there  is  little  that  is  harmful  about  congestion  so-called. 

The  solution  of  these  problems  lies  not  in  the  policy,  so 
difficult  of  enforcement,  of  limitinu:  the  number  of  families 
per  acre,  which  is  a  palliative,  imported  from  England,  but 
rather  by  providing  adequate  yards  and  courts  and  a  rea- 
sonable amount  of  open  space  in  front  of  each  wnndow, 
front,  rear,  side  and  interior.  If  this  is  done  properly,  un- 
due congestion  will  be  taken  care  of  effectively  by 
indirection. 

On  the  other  hand,  if  room  congestion  is  taken  care  of 
in  a  zoning  ordinance  it  should  be  done  frankly  in  the  same 
way  it  is  done  in  the  tenement  house  laws  by  limiting  the 
number  of  square  or  cubic  feet  of  air  per  person  in  living 
and  sleeping  rooms. 

We  have  found  that  we  get  vi.stly  more  satisfactory  re- 
sults in  a  much  simpler  and  more  direct  way  by  specifically 
stating  the  minimum  sizes  of  front  yards,  side  yards,  rear 
yards  and  courts  which  must  be  increased  in  size  as  the 
building  goes  up  in  height  and  as  the  lot  increases  in  size. 
If  done  properly  it  makes  wider  lots  desirable  and  a  better 
business  proposition. 

Provision  For  Yards 

Similarly  we  find  in  practice  that  there  is  little  or  noth- 
ing gained  by  employing  the  cumbersome  processes  of  limit- 
ing the  percentage  of  lot  occupied,  for  appropriate  front, 
side  and  rear  yard  provisions  solve  the  problems  of  secur- 
ing adequate  light  and  air  and  relieve  over-crowding  in  a 
much  simpler  and  more  logical  way. 

Rather  than  limit  the  percentage  of  lot  occupied  v;e 
would  recommend  the  more  reasonable  expedient  which 
E.  P.  Goodrich  has  used  in  the  Westfield,  N.  J.,  zoning 
ordinance  where  he  made  the  front  yards,  the  side  yards 
and  the  rear  yards  each  a  certain  minimum  percentage  of 
the  area  of  the  lot.  We  have  applied  this  latter  principle 
to  at  least  500  typical  existing  buildings  and  found  that  it 
works  surprisingly  well  and  causes  no  hardship. 

In  making  city  plans  for  Rheims,  France,  a  place  of 
125,000  inhabitants  before  the  war,  which  seemed 
destined  to  become  an  industrial  center  of  300,000  to 
400.000  inhabitants,  Mr.  Ford  provided  for  "an  indus- 
trial sector  along  each  of  the  five  railways  and  three 
waterways  radiating  through  the  city."  Alternating 
with  these  industrial  sectors,  the  plan  called  for  hous- 
ing areas  for  wage-earners.  On  the  southern  hills 
provision  was  made  for  a  high  class  residential  develop- 
ment. The  idea  was  that  workingmen  would  be  enabled 
lo  live  near  enough  to  their  work  so  that  they  could 
walk  to  and  from  their  homes  morning,  noon  and  night 
"without  having  to  encumber  the  transit  lines  or  to 
cross  the  center  of  the  town."  This  plan  also  would 
give  the  workingmen  quick  access  to  "the  outlying  coun- 
try, along  a  radial,  without  having  to  cross  an  industrial 
district." 

Small  playgrounds  and  parks  attached  to  the  schools 
were  located  in  the  dwelling  sectors  and  larger  recrea- 
tional areas  of  the  same  sort  were  provided  in  outlying 
districts,  together  with  market  gardening  areas.  In  the 
center  of  the  city  provision  is  made  for  the  concentra- 
tion of  the  general  business  and  administration,  while 
on  the  radial  arteries  and  main  cross  thoroughfares  in 
the  residential  sectors  it  is  expected  that  local  business 
houses  will  be  established. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
s-on of  the  views  or  engineers  and  contractors. 
The  ranee  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


World's  Shaft  Sinking  Record 

Sir— In  the  "Hints  to  Contractors"  in  your  issue  of  Sept. 
15  appears  a  paragraph  on  "Shaft  Sinl<ing:  Records."  A 
new  record  has  been  set  at  the  Water  Lily  shaft  of  the  Chief 
Consolidated  Mining  Co.,  Eureka,  Utah,  where  the  Walter 
Fitch  Jr.  Co.,  the  contractor,  sunk  427*  ft.  in  31  working 
days  ending  Aug.  15.  This  was  described  in  Engiuieriny 
and  Mining  Jounml.  Sept.  3.  The  equipment  included  four 
self-rotating  hand-held  air  hammer  drills. 

Chicago  Sullivan  Machinery  Co., 

Sept.  19.  S.  B.  King. 

[According  to  the  Engineering  and  Mining  Journal  the 
shaft  is  vertical  and  has  three  compartments  4  ft.  4  in.  x 
4  ft.  6  in.  Hoisting  was  done  in  two  compartments  by  two 
small  electric  hoists  with  buckets  of  17  cu.ft.  capacity 
discharging  by  automatic  dumps  into  cars  of  18  cu.ft. 
capacity.  The"  shaft  timbers  are  8  x  8  in.  The  first  367  ft. 
was  in  a  porphyry  formation  which  was  favorable  for  muck- 
ing but  offered  difficulties  in  drilling  on  account  of  its  sticky 
character.  The  last  60  ft.  was  in  a  moderately  hard  close- 
grained  limestone.  The  sinking  was  done  on  a  3-shift  basis 
with  an  average  of  5.7  shaftmen  per  shift.  Shaft  sets  were 
placed  at  the  rate  of  2.8  per  day  by  an  average  of  4.8  lum- 
bermen. The  limber  was  installed  from  a  suspended  steel 
bulkhead  which  hung  from  the  last  set  and  made  it  possible 
to  carry  on  timbering  and  mucking  or  drilling  simultan- 
eously. An  average  of  72.5  buckets  of  muck  were  hoisted 
each  shift.  For  each  round  23.9  holes  were  drilled,  and  the 
average  powder  consumption  was  154  lb.  of  gelatine  powder 
per  foot.  The  average  daily  progress  was  13.8  ft.  During 
the  31-day  period,  shaft  operations  were  delayed  13  hours 
on  account  of  failure  of  powder  and  repairs  to  headframe. 
The  men  were  paid  the  standard  scale  and  a  bonus  which 
increased  proportionately  with  the  footage. — Editor.] 

Running  Cultural  and  Technical  Studies 
in  Parallel  for  Six  Years 

Sir  —  Prof.  Burr's  paper  on  engineering  education  is  so 
sound  in  the  main  that  it  does  not  need  to  be  supported  by 
unnecessary  depreciation  of  the  status  of  the  engineer. 

The  intelligence  tests  of  the  United  States  Army  during 
the  war  indicated  that  the  engineer  officers  had  a  higher 
average  intelligence  than  any  other  calling  represented  in 
the  army.  Medical  men  fell  very  far  below.  .A.s  to  financial 
status  I  have  read  that  just  before  the  war  the  average 
annual  income  of  a  medical  doctor  in  the  United  States 
was  about  $1,500.  In  working  with  civic  gi'oups  in  many 
communities  I  have  found  the  medical  doctor  as  a  rule 
(there  are  many  exceptions)  to  be  so  engrossed  in  his  pri- 
vate affairs  that  he  does  not  stand  out  as  notable  for 
assuming  civic  and  social  responsibility,  as  compared  with 
merchants  and  business  men,  many  of  whom  lack  his 
equipment  of  cultural  education.  His  liberal  education  has 
not  entirely  saved  him  from  provincialism  and  selfishness. 
The  fact  that  the  engineer  is  habitually  more  dissatisfied 
with  himself  than  is  the  doctor  does  not  necessarily  reflect 
discredit  on  the  engineer. 

The  lawyer's  profession  is  that  of  dealing  with  human 
relations.  His  experience  in  that  field  gives  him  a  tremen- 
dous advantage,  not  all  of  which  is  due  to  his  liberal  edu- 
cation, as  note  the  many  great  successes  of  lawyers  who 
have  been  admitted  to  the  bar  after  apprenticeship  in  law- 
yers' offices  and  without  the  help  of  college  educations.  It 
should  be  borne  in  mind  that  while  the  medical  and  legal 
professions  have  dignity,  vested  rights,  and  prestige  acquired 
gradually  since  before  the  days  of  Hippocrates  and  .Justin- 
ian, the  engineering  profession  is  scarce  a  century  old. 


But  granting  the  above,  I  believe  it  remains  true,  as  Prof. 
Burr  states,  that  the  most  outstanding  limitation  of  the 
engineer  is  his  frequent  lack  of  the  broad  foundation  of  a 
general  cultural  education  and  outlook.  Without  such  a 
foundation  he  may  lack  that  capacity  for  an  appraisal  of 
relative  values,  and  for  a  comprehensive  outlook,  which  is 
essential  preparation  for  any  large  part  in  economic  and 
civic  affairs.  The  strictly  technical  education  of  some 
engineering  schools  may  in  fact  tend  to  inhibit  the  normal 
development  of  civic  and  social  interests  which  would  occur 
if  given  a  chance.  The  next  most  important  weakness  in 
engineering  education  is  the  tendency  to  confine  preparation 
to  theoretical  and  laboratory  study,  leaving  out  those  con- 
tacts with  real  situations  which  develop  self  reliance  and 
initiative,  and  help  the  engineering  student  to  discover  his 
own  characteristics  as  related  to  real  life. 

There  is  another  method  of  accomplishing  these  results 
besides  the  recommendation  by  Prof.  Burr,  of  having  a 
cultural  course  followed  by  a  professional  course.  "This 
other  method  consists  of  carrying  the  two  lines  of  prepa- 
ration at  the  same  time,  for  the  same  period  of  six  years. 
This  latter  method  has  two  chief  advantages.  First,  there 
is  now  a  failure  of  cultural  and  professional  schools  to 
realize  their  close  relationship  and  interdependence.  This 
realization  can  be  developed  when  the  two  lines  are  carried 
together,  and  there  can  be  elimination  of  duplication,  as 
in  teaching  English  or  Physics  to  those  who  are  to  become 
engineers.  Second,  if  the  two  lines  of  work  are  carried 
together,  the  student's  mind  can  be  growing  in  both  fields 
during  the  whole  six  years.  Education  is  not  alone  a 
matter  of  hours  spent  in  class,  but  also  a  matter  of  the 
increase  of  mental  comprehension,  and  time  is  a  vital  ele- 
ment in  that  process. 

At  Antioch  College  we  are  endeavoring  to  accomplish 
these  various  ends  by  methods  described  sometime  since  in 
Engineering  Neics-Record  (see  issue  of  Jan.  20,  1921,  p. 
108).  During  a  six-year  course  the  student  spends  half 
his  time  at  school  and  half  at  work.  Of  his  school  time, 
approximately  half  is  spent  with  cultural  studies  and  half 
with  technical  courses.  Some  courses,  as  English,  Psy- 
chology, Physics,  Chemistry  and  Mathematics,  relate  to 
both  cultural  and  technical  education,  so  duplication  is 
avoided.  At  the  beginning  of  the  course  the  work  is  mostly 
in  the  cultural  field.  The  student  may  arrive  at  his  decision 
of  a  vocation  gradually,  after  conferences  and  assistance. 
He  may  be  in  college  a  year  or  two  before  any  vocational 
choice  is  made.  If  by  the  second  year  he  should  have 
decided  upon  the  general  field  of  engineering,  some  of  his 
courses  would  relate  to  that  general  field,  and,  for  instance, 
be  made  to  include  advanced  physics  and  mathematics.  As 
the  years  pass  he  will  define  his  calling  more  definitely,  and 
will  take  more  specifically  technical  courses,  and  less  cul- 
tural work,  though  both  elements  persist  throughout  the 
course.  Vocational  decisions  commonly  are  made  prema- 
turely and  without  proper  consideration.  Young  men  and 
women  do  not  have  easily  determined  "bents"  to  the  extent 
commonly  supposed.  The  final  choice  of  a  vocation  may 
well  be  postponed  until  the  later  college  years,  but  it  can- 
not safely  be  ignored  in  the  meantime,  as  generally  is  the 
case  in  liberal  colleges.  It  is  one  of  the  big  problems  of 
college  years,  to  be  given  serious  and  continuous  considera- 
tion. 

There  is  perhaps  an  assumption  in  Prof.  Burr's  paper  to 
the  effect  that  the  engineer  has  a  certain  definite  function 
for  which  he  requires  certain  definite  preparation.  This 
is  not  the  case.  Engineering  is  an  undcfinable  field,  and 
the  engineer's  work  takes  innumerable  forms  and  such  a 
range  of  magnitude  that  no  one  standard  of  preparation 
will  apply.  For  instance,  at  Antioch  we  aim  to  train  for 
proprietorship  or  management  as  related  to  engineering. 
industry  or  other  callings.  Only  a  carefully  selected  group, 
high  in  initiative  and  native  intelligence,  is  suitable  for  such 
training.  Another  school  may  well  train  for  more  definitely 
technical  and  much  more  specialized  fields,  and  give  the 
maximum  of  service  to  students  who  by  type  must  always 
be  employees  working  under  direction.  Some  men  should 
receive   the  broad   cultural   training   necessary   to   prepare 
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them  for  high  professional  standing  and  large  responsibility, 
while  with  others  specific  technical  training  is  all  that 
society  properly  can  afford  to  furnish.  There  should  be 
numerous  types  of  engineering  education,  and  diversity, 
rather  than  specific  conformity,  should  be  the  outcome  of 
the  present  instability  described  by  Prof.  Burr. 

In  order  to  compress  into  six  years  both  a  cultural  and 
a  technical  education,  especially  where  combined  with  actual 
experience  as  at  Antioch,  it  is  necessary  completely  to  recast 
our  ideas  of  a  cultural  education.  At  Antioch  we  take  it 
to  mean  a  general  knowledge  and  view  of  the  entire  field 
of  human  interest  and  experience.  With  that  aim  in  view 
there  is  provided  a  general  course  in  which  there  are  few 
if  any  electives  except  those  earned  by  proven  capacity. 

There  is  a  profound  difference  between  a  general  \iew 
and  a  smattering.  Take  the  subject  of  history,  for  instance. 
H.  G.  Wells  in  "An  Outline  of  History"  has  given  a  general 
view  of  the  whole  period  of  human  history;  a  mastery  of 
which  I  believe  is  of  far  more  cultural  value  than  a  similar 
time  spent  in  some  restricted  historical  period,  as  is  the 
habit  in  many  liberal  colleges.  Well's  "Outline"  is  men- 
tioned as  a  type,  and  not  for  its  individual  excellence.  The 
fields  of  physical  science,  biology,  and  literature  can  be 
treated  similarly,  and  the  ground  decently  covered  in  the 
allotted  time.  In  engineering  subjects  it  will  be  necessary 
to  spend  the  time  largely  on  fundamentals,  leaving  specific 
applications  to  be  secui'ed  duri^.g  working  periods  or 
through  seminars,  or  if  necessary  by  advanced  training  Ik 
purely  professional  schools,  as  suggested  by  Prof.  Burr. 
With  the  improvements  in  secondary  education  outlined  by 
Prof.  Burr,  a  student  of  "A-grade  intelligence"  could  com- 
plete this  entire  program,  including  two  years  of  specialized 
post-graduate  study,  by  the  time  he  is  twenty-four. 

Yellow  Springs,  Ohio,  Arthur  E.  Morgan, 

Sept.  20,  1921.  President,  Antioch  College. 


Sir — Prof.  Burr's  paper  is  timely  and  has  opened  for  dis- 
cussion a  subject  that  has  been  given  considerable  attention 
by  teachers  and  practicing  engineers. 

One  point  commonly  overlooked  is  that  the  aim  of  our 
engineering  schools  and  colleges  (the  name  signifies  little) 
in  the  undergraduate  courses  is  largely  to  fit  men  for  the 
business  and  industrial  world.  Those  students  who  intend 
to  follow  engineering  as  a  profession  must  either  take 
graduate  work  or  serve  an  apprenticeship  under  profes- 
sional advice.  Thus,  engineering  institutions  are  really 
trying  to  fit  men  for  two  types  of  life  work,  namely,  that  of 
the  graduate  who  undertakes  construction,  drafting,  sales, 
etc,,  and  that  of  the  truly  professional  man  who  goes  into 
design  or  consulting  work.  One  course  can  not  be  made 
to  meet  both  conditions.  Our  present  system  serves  its 
purpose  well  with  the  exception  that  the  courses  are  often 
too  highly  specialized.  Unfortunately,  as  Prof.  Burr  points 
out,  the  student  who  intends  to  enter  the  profession  of 
engineering  is  handicapped  by  lack  of  instruction  necessary 
to  place  him  on  a  par  with  men  of  the  other  profession.  His 
endeavors  must  be  confined  to  graduate  study  which  in 
many  instances  consists  in  doing  senior  work  in  greater 
detail.  In  addition  to  the  present  curricula,  there  should  be 
scheduled  six-year  courses  for  those  who  intend  to  enter  the 
profession.  Only  institutions  well  equipped  to  undertake 
graduate  work  should  attempt  to  install  the  long  courses 
and  some  distinction  in  the  degree  granted  must  be  made. 
The  number  of  applicants  will  be  admitted  not  because  of 
financial  inability  nor  lack  of  intelligence  but  because  mosi 
of  our  students  do  not  intend  to  enter  the  profession. 
Furthermore,  the  opportunities  of  the  professional  engineer 
are  more  limited  in  the  amount  of  work  to  be  done  than  are 
those  of  the  lawyer  or  the  physician. 

The  practice  of  lawyers  and  physicians  is  consulting  work 
and  when  comparison  is  made  with  engineers  such  com- 
parison should  be  limited  to  consulting  engineers  who 
represent  the  truly  technical  men.  The  standing  of  con- 
sulting engineers  in  a  community  is  as  high  on  the  average 
as  that  of  the  members  of  any  of  the  other  professions. 

F.  W.  Greve, 
Assoc.  Prof,  of  Hydraulic  Engineering  Purdue  University. 
Lafayette,  Ind.,  July  29,  1921. 


Credit  for  Sounding  Rod  Rig 

Sir — In  order  to  correct  any  impression  that  the  writer 
or  his  company  was  the  originator  of '  the  sounding  rod 
detail  described"  by  the  writer  in  Engineering  News-Record, 
Sept.  29,  p.  539,  may  I  ask  you  to  print  that  we  first  heard 
of  the  scheme  from  the  Raymond  Concrete  Pile  Co. 

New  York  City,  Oct.  1.  George  E.  Horr. 


Problems  in  the  Chlorination  of  Water 

Sir In  the  article  on  "Problems   in  the  Chlorination  of 

Water,"  Engineering  News-Record.  Sept.  8,  p.  393,  you 
have  misquoted  us  or  at  least  there  has  oeen  an  error  in 
presenting  what  we  intended  to  say.  The  answer  to  Question 
2  read,  "The  public  does  not  become  accustomed  to  tastes 
and  odors  in  chlorinated  water,"  but  it  should  have  read: 
"The  public  does  become  accustomed."  If  you  read  the  fol- 
lowing sentence  in  the  same  paragraph  you  will  see  that 
this  is  what  the  writers  intended  in  answering  this  question. 

Baltimore,  Sept.  10.  A.  E.  Walden, 

S.  T.  Powell. 


Henry  Ford's  Operation  of  the  D.,  T.  &  I. 

Sir — Your  editorial  in  the  issue  of  Sept.  1  on  "Discount- 
ing Efficiency"  is  timely  in  calling  attention  to  the  fact 
that  there  has  been  an  increase  in  operating  efficiency  on 
the  Detroit,  Toledo  &  Ironton  Railroad,  as  well  as  in  its 
traffic  and  financial  standing. 

But  was  due  thought  given  to  the  efficiency  which  any 
organizer  can  put  into  a  plant,  railroad  or  industrial,  by 
furnishing  new  capital  for  the  necessary  improvements 
which  will  permit  greater  economy  of  operation?  Installa- 
tion of  modern  equipment,  strengthening  of  roadbed  and 
bridges,  mechanical  devices  for  saving  labor  in  stations 
and  shops,  cost  money,  and  bankrupt,  or  semi-bankrupt, 
roads  have  knowingly  to  get  along  with  obsolete  material, 
at  large  expense  for  labor  and  maintenance. 

Was  allowance  also  made  for  the  fact  that  a  certain 
amount  of  new  capital  was  put  into  the  property  by  the 
Federal  Administration,  as  a  war  measure,  the  benefit  from 
which  was  beginning  to  accrue  just  at  the  time  Ford  took 
over  the  property? 

There  is  also  a  psychological  effect  on  efficiency  when  the 
workman  realizes  that  he  has  good  tools  to  work  with. 

In  the  past  other  railroads  have  usod  similar  methods 
to  improve  their  standing.  Witness  the  coal  roads,  but 
political  cries  like  "discrimination  in  rates"  and  "inter- 
locking directorates"  have  had  their  effect  in  forcing  a 
separation  of  interests.  Is  this  not  really  a  similar  case, 
not  legally,  but  morally?  L.  J.  Carmalt, 

New  Haven,  Conn.,  Sept.  7.  Consulting  Engineer. 


Long  Howe-Truss  Spans  on  Southern  Pacific 

Sir  —  On  page  452  of  your  issue  of  Sept.  15  you  refer 
to  the  recently  replaced  174  ft.  10  in.  Howe-truss  spans 
across  the  Allegheny  River  at  Foxburg,  Pa.,  as  probably 
the  longest  railway  Howe-truss  sp;ins  on  record.  In  their 
original  construction,  though  long  since  replaced  with  steel, 
there  were  a  number  of  Howe-truss  spans  on  the  Pacific 
System  of  the  Southern  Pacific  R.  R.,  that  surpassed  in 
length  the  spans  referred  to  above.  Among  these  were  a 
176-ft.  span  across  Spring  Creek,  two  192-ft.  spans  across 
Salinas  River,  two  192-ft.  spans  across  Kings  River,  one 
192-ft.  span  across  Sespe  River,  all  in  California,  and  two 
200-ft.  spans  across  Willamette  River  in  Oregon.  There  is 
also  a  description  in  Johnson's  "Modern  Framed  Structures" 
(7th  Edition,  page  356)  of  a  2.50-ft.  Howe-truss  built  by 
this  same  company  on  its  lines  in  Oregon. 

Joseph  Jacobs, 
Powell  &  Jacobs,  Consulting  Civil  Engineers. 

Seattle,  Wash.,  Sept.  21. 
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Hints  for  the  Contractor 


90-Ft.  Derrick  Mast  Hauled  on  Two  Trucks 

IN  assembling  construction  equipment  on  the  Pit 
River  hydro-electric  project  in  Xorthern  California, 
timbers  for  use  in  the  derricks  were  cut  near  the  work 
and  hauled  in  on  trucks,  as  showTi  in  the  accompanying 
illustration.  The  method  of  fastening  the  timbers  to 
the  trucks  was  to  build  up  a  heavy  timber  bolster  or 
cradle  on  each  truck  body  so  the  timber  would  ride 
well  above  all  parts  of  the  truck,  and  fasten  it  there 
by  means  of  a  chain  slung  around  timber  and  bolster 
and  tightened  with  a  jack.    The  bolsters  were  rigidly 
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attached  to  the  truck  bodies,  such  play  as  was  neces- 
san'  being  allowed  by  the  single  wrap  of  the  chain. 


Batch  Buckets  Carried  on  Flat  Cars  Used 
in  Building  Retaining  Wall 

IN  BUILDING  a  wall  which  is  to  retain  a  heavy  fill 
between  the  Grove  St.  and  East  Orange,  New  Jersey, 
stations  of  the  Delaware,  Lackawanna  &  Western  R.R., 
restricted  right  of  way  and  inability  to  reach  the  work 
easily  except  from  the  railroad  grade  led  to  the  use  of 
heavy  steel  batch  buckets  carried  on  flat  cars  for  the 
transportation  of  concrete  from  the  mixer  on  one  end 
of  the  fill  to  points  along  the  concrete  retaining  wall. 

The   heavy    steel    batch  

buckets  of  2-yd.  capacity 
are  placed  on  flat  cars  and 
hauled  by  a  steam  dinkey. 
The  dinkey  track  is  inter- 
laid with  the  broad-gage 
track  over  which  aggre- 
gate is  hauled  in  railroad 
cars  and  stock-piled  at  one 
end  of  the  fill.  Approxi- 
mately in  the  middle  of 
the  fill  (which  is  about 
300  ft.  in  length)  is  a  stiff- 
leg  derrick  which  handles 
the  buckets  from  the  flat 
car  to  where  it  is  placed  in 
the  wall.  One  and  a  one- 
half  cubic  yards  of  con- 
crete are  carried  in  each 
bucket,  being  two  batches 
from  the  .'-yd.  mixer  being 
used.    The  mixer  platform 

is  built  alongside  the  track  so  that  the  mixer  can  dis- 
charge directly  into  the  hatch  buckets. 


I'K;.      1.      CONCRETING    PLANT 


This  particular  wall  which  forms  part  of  the  grade 
elimination  work  being  done  by  the  D.  L.  &  W.  and 
known  as  the  East  Orange  Improvement,  is  being  built 
by  F.  M.  Talbot  &  Co.,  railroad  contractors. 


Store  Excavated  Sand  on  Building  Site 

Sand  and  gravel  excavated  for  the  site  of  the  Palace 
Theater  at  South  Bend,  Ind.,  was  stored  in  a  large 
pile  at  the  center  of  the  site  for  use  in  the  concrete 
of  the  foundation  and  the  mortar  for  the  brickwork. 
This  saved  the  expense  of  hauling  the  material  away 
to  a  storage  yard  and  bringing  it  back  again  as  re- 
quired. The  lot  is  108  x  165  ft.,  to  be  entirely  covered 
by  the  building  and  having  no  storage  space  on  either 
side.  The  material  is  an  excellent  grade  of  torpedo 
sand. 

As  the  auditorium  occupying  the  center  of  the  site 
will  be  spanned  by  steel  trusses  there  were  no  interior 
columns  to  be  interfered  with  by  the  stock  pile.  Ex- 
cavation of  the  foundation  trenches  and  basement  was 
done  by  teams  and  drag  scrapers,  the  material  being 
dumped  to  form  a  tall  conical  pile.  The  vertical  face 
of  the  excavation  was  sheeted  and  the  forms  were 
braced  against  it,  so  that  the  pouring  of  concrete  was 
being  done  at  one  point  while  excavation  was  proceed- 
ing at  another  point.  Practically  all  of  this  sand 
will  be  used  liefore  the  structure  is  ready  for  the 
trusses,  so  that  there  will  be  a  clear  and  level  space 
for  the  steel  erection.  The  Ralph  SoUitt  &  Sons  Con- 
struction Co.,  Chicago,  had  the  contract  for  this 
building. 

Wood  Column  Tests  to  Be  Conducted  at  Madison 

For  the  purpose  of  obtaining  data  on  the  effect  of 
density  and  defects  such  as  knots,  checks  and  cross 
grain  on  the  strength  of  structural  columns  of  South- 
ern pine  and  Douglas  fir,  a  series  of  column  tests  cover- 
ing a  period  of  four  years  will  soon  be  started  at  the 
Forest  Products  Laboratory  at  Madison,  Wis.  The  tests 
will  be  carried  out  under  the  direction  of  .1.  A.  Newlin, 
in  charge  of  timber  tests  at  the  laboratory  and  Dr.  D.  F. 
Holtman,  '.onstruction  engineer,  National  Lumber 
Manufacturers'  As.sociation.  The  latter  will  furni.sh 
the  material,  which  it  is  estimated  will  consist  of  160 
pieces  of  12  x  12-in.  x  24-ft.  timbers. 
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N.  Y.  Transit  Commission 
For  City-Owned  Lines 

Private  Operation  Recommended  in  New- 
Body's  First   Report — Unified 
System  Urged 

Valuation,  consolidation  and  munic- 
ipal ownersh'p  of  all  transportation 
facilities  in  X^ew  York  City  are  favored 
in  a  report  made  public  Sept.  29  by  the 
N.  Y.  Transit  Commission.  The  plan 
pi-oposes  the  consolidation  and  munici- 
pal ownership  of  all  surface,  sub-surface 
and  elevated  lines,  deemed  by  the  com- 
mission to  be  useful  and  essential,  and 
their  inclusion  in  three  new  operating 
groups.  Group  1  comprises  the  subway 
and  elevated  railroads  now  operated  by 
the  Interboroufi;h  Rapid  Transit  Co.,  and 
leased  by  it  from  the  city,  and  the  Man- 
hattan Railway  Co.  Group  2  includes 
the  subway,  elevated  and  surface  rail- 
roads now  or  formerly  operated  in  the 
Brooklyn  rapid  transit  system;  and 
Group  3  embraces  the  surface  railroads 
of  the  boroughs  of  Manhattan  and  the 
Bronx. 

The  plan  also  proposes  administra- 
tion of  all  lines  by  a  board  of  control 
of  seven  members.  Operation  is  to  be 
carried  on  by  three  operating  coi-porate 
agencies  to  be  created  for  the  purpose. 
It  is  the  commission's  plan  that  the 
transportation  lines  be  acquired  without 
delay  by  the  city,  by  amortizing  out  of 
earnings  the  valuation  fixed  by  the 
Transit  Commission.  Existing  securi- 
ties would  be  replaced  by  an  issue  of 
bonds  of  a  consolidated  company  repre- 
senting a  new  physical  valuation  of  the 
properties. 

The  rates  of  fare  are  to  be  based  on 
actual  cost  and  automatically  deter- 
mined by  the  amount  of  a  contingent 
reserve  or  barometer  fund.  It  is  the 
Transit  Commission's  hope  that  the 
5-cent  fai-e  may  be  retained,  and  that 
the  charge  for  transfers  can  be  abol- 
ished. New  construction  is  provided  for 
in  the  proposal  by  increasing  the  city's 
debt-incurring  capacity.  Participation 
by  operating  personnel  as  well  as  new 
security  holders  in  surplus  profits  re- 
sulting from  eflicient  management  and 
operation  is  also  a  proposal  in  the  re- 
adjustment plan. 

The  members  of  the  Transit  Commis- 
sion making  the  report  are  George 
McAneny,  John  F.  O'Ryan.  and  LeRoy 
T.  Harkness. 


Traffic  Doubles  in  .30  Months 

Traffic  over  the  highways  of  Califor- 
nia is  doubling  every  .30  months  accord- 
ing to  a  report  recently  issued  by  the 
California  Highway  Commission  and 
based  on  records  from  the  3,200  miles 
of  highway  which  the  commission  has 
constructed  and  is  maintaining. 


Engineers  llrsje  Public  Works 
Boom   to  Aid   Unemployed 

At  their  se'onteenth  annual  conven- 
vention  held  in  Taconia,  Sept.  12-14, 
county  engineers  of  the  State  of  Wash- 
ington adopted  resolutions  urging  coun- 
ty boards,  city  commissioners,  and  state 
officials  .to  proceed  with  all  justified 
public  improvements,  as  a  means  of 
reducing  unemployment.  A  policy  also 
was  endorsed  of  having  the  various 
counties  co-operate  with  the  state  in 
the  purchase  and  use  of  devices  for 
weighing   loaded   motor   trucks    on    the 


Federation  Will  Organize 
Paid  Employment  Service 

Decision    Reached    by   Executive   Board 

Last    Week — Dean    Cooley 

New  President 

Approval  was  given  by  the  execu- 
tive board  of  the  Federated  American 
Engineering  Societies  at  its  meeting 
in  Washington  Sept.  30  to  the  plan  of 
organizing  a  paid  employment  service 
for  engineers.  Dean  Mortimer  L. 
Cooley,  of  the  colleges  of  engineering 
and   architecture.   University  of   Michi- 


Unemployment  Conference 

fTf  HE  President's  unemployment 
t  conference  completed  on  Sept. 
-*  30  the  first  part  of  its  work — 
the  consideration  of  measures  for 
emergency  relief  of  unemployment — 
and  then  adjowrned  to  meet  again 
Oct.  10  in  order  to  consider  measures 
for  preventing  or  mitigating  unem- 
ployment periods  in  the  future. 

Organization  of  the  conference 
was  effected  Sept.  26  and  the  work 
divided  among  committees  on  sta- 
tistics, employment  agencies,  emer- 
gency measures  in  public  works,  in 
manufacturing,  in  transportation,  in 
construction,  in  mining,  and  in  ship- 
ping. These  committees  immediate- 
ly got  (o  work  and  though  it  was  not 
expected  that  they  would  be  ready 
to  report  until  Oct.  .'5,  such  progress 
was  made  that  they  presented  their 
findings  to  the  conference  as  a  whole 
Sept.    30    and    adopted    recommcnda- 


Reports  Emergency  Measures 

tions  with  reference  to  emergency 
measures.  These  will  be  found  else- 
where in  this  issue,  while  the  edi- 
torial pages  carry  comment  on  the 
conference  and  its  results. 

The  following  men  intimately  con- 
nected with  the  construction  indus- 
try were  members  of  the  conference: 

Winslou!  B.  Ayer,  president  East- 
ern &  Western  Lumber  Co.,  Port- 
land. Ore.;  C.  M.  Babcock,  highway 
co7Hmissioner  of  Minnesota,  St.  Paul; 
John  Danlin,  president  of  the  build- 
ing trades  department,  American 
Federation  of  Labor;  John  H.  Kirby, 
president  Kirby  Lumber  Co.,  Hous- 
ton, Tex.;  Brig.-Gen.  R.  C.  Marshall, 
Jr.,  general  manager  Associated 
General  Contractors:  Ernest  T. 
Trigg,  vice-president  John  Lucas  & 
Co.,  and  president  of  the  Federation 
of  Construction  hidJistries ;  Sanfo7-d 
E.  Thompson,  consulting  engineer, 
Boston. 


main  highways,  to  prevent  overloading. 
The  association  elected  the  follow- 
ing officers:  E.  A.  White,  president; 
J.  L.  Thayer,  vice-president;  Thomas 
Meads,  secretary-treasurer.  Next 
year's  convention  will  be  held  at  Walla 
Walla.  

.May  Defer  Shadesvillc  Bridge 

No  action  has  yet  been  taken  by  the 
county  commissioners  of  Franklin 
County,  Ohio,  to  readvertise  the  con- 
struction of  the  Scioto  River  bridge  at 
Shadesville.  The  first  contract,  award- 
ed on  a  bid  approximating  $400,000, 
was  stopped  by  an  injunction  on  appli- 
cation of  the  county  prosecutor  because 
of  illegalities  in  the  letting.  While 
the  Chamber  of  Commerce  of  Columbus 
has  adopted  resolutions  asking  that  the 
construction  of  the  bridge  proceed, 
some  of  the  commissioners  are  dis- 
posed to  wait  for  further  reduction  in 
the  cost  of  labor  and  materials,  believing 
that  a  saving  of  $100,000  can  be  made 
if  the  project  is  held  up  a  year  or  so. 


gan,  was  elected  president  of  the  Amer- 
ican Engineering  Council  to  fill  the 
vacancy  created  by  the  resignation  of 
Herbert  C.  Hoover,  made  necessary  by 
his  appointment  by  President  Harding 
as  Secretary  of  Commerce.  It  is  under- 
stood that  Prof.  Cooley  has  made 
arrangements  which  will  enable  him  to 
give  one-fourth  of  his  time  to  active 
work  for  the  organization. 

The  board  adopted  recommendations 
covering  improvements  in  government 
contracts,  endorsed  the  principle  of  a 
paid  employmint  service  for  engineers 
referred  to  the  committee  on  printing 
the  proposal  to  publish  a  journal, 
authorized  the  secretary  to  form  ad- 
ministrative committees  in  the  states, 
abandoned  the  project  for  an  engineer- 
ing assembly  in  Washington  at  the 
time  of  the  council's  annual  meeting  in 
January,  and  recommitted  the  report  of 
the  committee  on  licensing  of  engi- 
neers. 

Included  in  the  approved  recom- 
mendations of  the  committee  on  gov- 
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ernment  contracts  (A,  P.  Davis,  chair- 
man; Col.  C.  O.  Sherrill,  D.  K.  Boyd, 
Charles  F.  Ruffner,  W.  M.  McFarland 
and  Peter  Junkersfeld)  were  the  fol- 
lowing: 

1.  Favoring  unit-price,  lump-sum 
or  purchase-and-hire  basis  in  prefer- 
ence to  cost-plus. 

2.  Advocating  appointment  by  the 
President  of  an  inter-departmental 
board  on  standardization  of  contracts. 

3.  Urging  promptness  in  making 
partial   payments   for  work   done. 

4.  Opposing  boards  of  arbitration 
and  giving  contractor  right  of  appeal 
up  to  bureau  chief. 

.').  Endorsing  principles  of  justice  in 
making  deductions  for  non-completion 
of  work  on  time. 

Employment  Service 

More  attention  was  given  the  report 
of  the  special  commission  on  employ- 
ment service,  of  which  Morris  L.  Cooke 
is  chairman,  than  to  any  other  subject 
taken  up  by  the  board.  From  the  dis- 
cussion, a  resolution  grew  which  points 
out  the  pressing  need  for  a  unified 
employment  service  for  engineers 
"national  in  scope,  local  in  application 
and  financed  for  adequate  service." 
Since  the  constituent  societies  are  not 
able  to  provide  a  free  service,  the  exec- 
utive board  endorsed  the  principle  of 
a  paid  employment  service,  but  with 
reduced  fees  for  members  of  the  organ- 
izations that  support  it.  The  chairman 
of  the  executive  board  is  to  appoint  a 
committee  of  five  members,  while  each 
of  the  boards  of  the  four  founder  so- 
cieties is  to  designate  one  of  its  mem- 
bers so  as  to  provide  a  committee  of 
nine  members  on  engineering  employ- 
ment. This  joint  committee  is  to  or- 
ganize the  employment  bureau. 

The  committee  on  finance  was  given 
broad  powers  to  deal  with  financial 
arrangements  with  member  societies. 
At  the  time  the  federation  was  formed 
the  numerical  strength  of  most  engi- 
neering societies  was  at  its  peak. 
With  the  industrial  depression,  there 
have  been  losses  of  members  and  sev- 
eral suggestions  to  relieve  the  situa- 
tion have  been  offered.  Edwin  Ludlow 
suggested  that  the  American  Institute 
of  Mining  and  Metallurgical  Engineers 
would  like  to  revise  the  agreement  so 
that  payment  of  the  contribution  to  the 
federated  societies  could  be  made  on  a 
basis  of  paying  members.  After  some 
discussion,  it  was  decided  to  adopt  no 
rigid  policy  in  the  matter,  but  to  give 
the  finance  committee  authority  to  deal 
with  the  matter  as  it  sees  fit. 

Engineering  Assembly  Abandoi^ed 

Authority  was  given  to  Secretary 
Wallace  to  form  administrative  com- 
mittees in  the  several  states. 

The  Engineering  Assembly,  which 
was  being  considered  in  connection  with 
the  annual  meeting  of  the  council  in 
.January,  was  abandoned.  The  feeling 
was  that  the  business  depression  would 
militate  against  the  success  of  a  gen- 
eral meeting  of  engineers  at  that  time. 

After  listening  to  the  report  of  the 
committee  on  licensing  the  board  agreed 


Many  Changes  Made  in  Newark's 
Engineering  Personnel 

As  a  result  of  a  reorganization  of 
the  Department  of  Streets  and  PuDlic 
Improvements  of  Newark,  N.  J., 
effective  this  month,  many  changes  in 
engineering  personnel  have  been  made. 
Morris  R.  Sherrerd  has  been  replaced, 
as  chief  engineer,  by  John  A.  Foulks, 
formerly  an  assistant  chief  examiner 
of  the  Civil  Service  Commission,  who 
will  have  charge  of  the  city's  new  water 
supply  division.  Mr.  Sherrerd,  it  is 
understood,  will  be  called  upon  for  con- 
sulting advice.  In  the  reorganized 
service  James  W.  Costello  heads  the 
division  of  works  and  Hamson  R.  Van 
Duyne  will  be  chief  of  the  division  of 
surveys  and  accounting. 


Providence  Awards  Contract  for 
Feeding  Garbage  to  Hogs 

A  five-year  contract  for  garbage  col- 
lection and  disposal  by  feeding  to 
hogs,  was  awarded  Sept.  30  by  Provi- 
dence, R.  I.,  to  Joseph  J.  Nugent.  The 
average  yearly  contract  price  is  $80,- 
000,  beginning  at  $100,000  for  the  first 
year  and  diminishing  by  $10,000  a  year. 
The  contractor  will  provide  a  loading 
station  in  Providence  and  will  maintain 
a  sufficient  number  of  hogs  to  consume 
the  garbage,  which  it  is  supposed  will 
be    about   6,000. 

Although  bidders  were  permitted  to 
adopt  either  hog  feeding,  reduction  or 
incineration  as  a  means  of  disposal,  the 
only  formal  bid  received  was  for  dis- 
posal by  feeding.  The  highest  bidder 
($120,000  a  year)  offered  to  get  rid  of 
the  garbage  without  a  loading  station 
in  the  city.  A  bidder  at  $107,000  con- 
ditioned his  bid  on  the  city  providing 
a  loading  station,  wagons  and  build- 
ings for  his  horses  and  men;  or  as  an 
alternative  he  proposed  to  do  the  work 
for  $3,590  per  year  per  team.  All  three 
of  the  bids  mentioned  were  for  five 
years.  The  fourth  bidder  offered  to  do 
the  work  for  $90,000  a  year  on  either 
a  six-months,  one-year  or  three-year 
contract.  Dr.  Charles  V.  Chapin  is 
superintendent  of  health  in  Providence. 

that  further  work  must  be  done  in  per- 
fecting the  uniform  licensing  bill.  The 
whole  matter  was  recommitted  to  the 
committee. 

Those  in  attendance  at  the  executive 
board  meeting  were:  G.  S.  Williams, 
Ann  Arbor,  Mich.;  Lloyd  B.  Smith, 
Topeka;  Arthur  M.  Greene,  Jr.,  Trov, 
N.  Y.;  Wm.  McClellan,  Philadelphia; 
S.  H.  McCrory,  Washington,  D.  C;  H. 
E.  Howe,  Washington,  D.  C;  Morris 
L.  Cooke,  Philadelphia;  W.  B.  Powell, 
Buffalo;  C.  F.  Scott,  Yale  University: 
W.  W.  Varney,  Baltimore;  L.  P.  Alford. 
New  York  City;  P.  N.  Moore,  St.  Louis; 
W.  E.  Rolfe,  St.  Louis;  Calvert  Town- 
ley,  New  York  City;  Fred  J.  Miller, 
Stockton,  N.  Y.;  Edwin  Ludlow,  New- 
York  City;  Arthur  S.  Dwight,  New 
York  City;  J.  ^.  Channing,  New  York 
City;  O.  H.  Koch,  Dallas,  Texas;  D. 
S.  Kimball,  Ithaca,   N.  Y. 


Steel  Bridge  Wrecked  by 
Auto  Collision 

Truss  Members  Knocked  out  by  5-Ton 

Truck  and  Structure  of  100-ft. 

Span  Falls 

A  steel  truss  highway  bridge  of  100 
ft.  span,  at  Savage,  Md.,  was  com- 
pletely wrecked  Sept.  21  as  the  result 
of  the  grazing  collision  of  two  motor 
cars  on  the  bridge.  John  N.  Mackall, 
chairman  and  chief  engineer  of  the 
State  Roads  Commission,  gives  details 
of  the  accident  as  follows: 

"Over  the  Little  Patuxent  River  on 
the  Baltimore-Washington  boulevard 
at  Savage,  there  was  a  pin-connected, 
through-truss  bridge  of  a  span  of  101 
ft.,  with  a  clear  roadway  of  14  ft 
The  bridge  was  marked  with  signs  of 
standard  size  placed  300  ft  from  the 
ends,  notifying  the  public  that  it  was 
a  one-way  structure.  A  5-ton  truck 
loaded  with  asphalt  approached  the 
bridge  from  the  north  at  the  same 
time  a  light  passenger  car  approached 
from  the  other  side.  Instead  of  one 
or  both  stopping,  they  rushed  on  the 
bridge  and  met  at  about  the  center. 
The  truck  and  car  side-swiped,  doing 
little  damage  to  the  truck,  but  tearing 
the  front  and  rear  fenders  and  running 
board  off  the  automobile.  The  impact 
caused  both  the  truck  and  car  to  turn 
around  on  the  bridge,  and  the  truck 
knocked  out  several  of  the  vertical  and 
diagonal  members,  both  compression 
and  tension,  as  the  result  of  which  the 
entire  bridge  collapsed.  The  truck 
went  down  with  the  bridge. 

"There  are  on  the  state  road  system 
in  Maryland  about  20  one-way  bridges 
which  are  being  replaced  as  rapidly  as 
as  funds  are  available.  The  inevitable 
result  is  failure  of  the  structure  when- 
ever an  accident  of  this  kind  occurs. 
The  bridge  was  regularly  inspected  and 
was  amply  strong  in  every  respect  to 
carry  any  load  which  was  likely  to  i| 
come  on  it.  When  the  First  Division 
was  going  to  Washington  for  the 
Pershing  parade  in  1919,  one  of  the 
p.rmy  trucks  knocked  dov\'n  a  bridge  at 
Conowingo  over  the  Conowingo  Creek 
in  a  similar  manner.  No  injury  was 
done  to  anyone  at  this  time. 

"A  contract  has  been  awarded  for 
the  rebuilding  of  this  bridge,  work  has 
begun  and  we  expect  to  have  it  com- 
pleted within  30  days.  A  reinforced- 
concrete  arch  of  a  clear  width  of  24  ft. 
between  curbs  will  replace  the  demol- 
ished steel  structure." 


Health  Exposition  to  Be  Held  in 
New  York  City 

A  health  exposition  of  "approved 
articles  of  healtn  value"  by  commercial 
houses  and  educational  and  philan- 
thropic oi'ganizations  will  be  held  in 
the  Grand  Central  Palace,  New  York 
City,  November  14-19— the  week  of  the 
fiftieth  annual  convention  of  the  Amer- 
ican Public  Health  Association. 

Further  information  may  be  obtained 
from  the  association  at  370  Fifth  Ave.. 
New  York  City. 


October  6,   1921 
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Three  Triple-Expansion  PumpinR 
Engines  for  Milwaukee 

Bids  for  one  25  and  two  22-m.g.d. 
vertical  triple-expansion  pumping-  en- 
gines, erected  in  the  Riverside  pump- 
ing station,  are  wanted  by  Percy 
Branian,  commissioner  of  public  works, 
Milwaukee,  Wis.,  up  to  10:30  a.m.,  Oct. 
24.  

Dean  Cooley  New  President  of 
Federated  Societies 

Dean  Mortimer  L.  Cooley,  of  the  Uni- 
vei'sity  of  Michigan,  whose  election  to 
the  presidency  of  the  Federated  Amer- 
, ican      Engineering 

H      Societies      is      an- 


Bids  for  Large  Pumps  Wanted  by 
Montreal  Water  Board 

Bids  for  one,  two  or  three  .30,000,000- 
gal.  electric  driven  centrifugal  pump.s 
for  the  water-works  of  Montreal,  Que., 
are  to  be  received  by  the  local  water 
board  until  Oct.  10. 


nouneed  in  another 
Liilumn,  has,  in  ad- 
dition to  his  colle- 
giate duties,  taken 
an  active  part  in 
the  field  of  railway 
valuation  and  the 
appraisal  of  pub- 
lic utilities  and 
private  industrial 
properties,  having 
served  also  as  chief 
engineer  in  charge 
of  appraisals  of  water  and  steam  power 
development  and  electrical  distribution 
for  the  Michigan  State  Railway  Com- 
mission. Dean  Cooley  is  a  past-presi- 
dent of  the  American  Society  of  Me- 
chanical Engineers,  served  for  five  years 
as  chairman  of  the  block  signal  and 
train  control  boai'd  of  the  Interstate 
Commerce  Commission,  and  has  been 
for  sixteen  years  dean  of  the  school  of 
engineering  and  architecture  at  the 
University  of  Michigan. 

He  was  born  in  Canandaigua,  N.  Y., 
in  1855,  and  was  graduated  from  the 
U.  S.  Naval  Academy  in  1874.  After 
several  years  of  sea  duty  he  was  as- 
signed, as  cadet  engineer,  to  the  bureau 
of  steam  engineering  of  the  Navy  De- 
partment. In  1881,  as  assistant  engi- 
neer, he  was  oi'dered  to  the  University 
of  Michigan  to  teach  steam  engineering 
and  shipbuilding.  Four  years  later,  at 
the  request  of  the  regents,  he  resigned 
from  the  Navy  to  accept  the  chair  of 
mechanical  engineering  at  Michigan. 
Largely  through  his  efforts,  the  engi- 
neering department  of  the  university 
was  built  up  to  its  present  size  and  in 
recognition  of  his  service  he  was  ap- 
pointed dean  of  engineering  in  1904, 
having  served  continuously  since  that 
time. 

Among  Dean  Cooley's  professional 
engagements  have  been  the  valuation  of 
mechanical  equipment  for  the  Detroit 
street  railways  and  a  physical  valuation 
of  railways,  telephones,  telegraphs,  and 
toll  roads  of  Michigan,  involving  a  total 
of  about  $230,000,000.  In  1902  he  as- 
sisted the  government  of  New  Found- 
land  in  the  appraisal  of  certain  railways 
and  served  as  a  member  of  Chicago's 
traction  valuation  committee  in  1906. 
He  has  been  an  expert  in  numerous  pat- 
ent case.s  and  advised  on  the  valuation 
of  the  Minneapolis  General  Electric 
Co.'s  property  in   1897. 


Break  in  Tunnel  Deadlock 
Seems  Near 

New    York    Commission    Forces    Jersey 

Body  to  Declare  Itself  on  Railway 

Siding    Controversy 

While  it  cannot  yet  be  said  that  the 
deadlock  between  the  New  York  and 
the  New  Jersey  tunnel  commissions, 
which  for  months  has  prevented  a  start 
on  the  construction  of  the  Hudson 
River  vehicular  tubes,  has  been  broken, 
events  at  last  week's  meeting  of  the 
two  bodies  indicate  that  the  New  Jersey 
commission  members  are  facing  the 
necessity  of  laying  their  cards  upon 
tlie  table  as  the  result  of  the  New 
York  demand,  made  by  Gen.  George  R. 
Dyer,  chairman,  for  a  showdown  by  the 
Jersey  members  on  their  position  of 
insistence  upon  perpetual  rights  for  a 
railroad  siding  serving  the  warehouse 
of  the  Union  Terminal  Cold  Storage 
Co.,  of  which  T.  Albeus  Adams,  chair- 
man of  the  New  Jersey  commission,  is 
president.  The  New  York  commission, 
he  said,  would  never  approve  a  con- 
tract with  such  a  clause. 

The  issue  was  brought  to  a  head  by 
E.  W.  Blooming-dale's  specific  inquiry  as 
to  whether  or  not  the  New  Jersey  com- 
mission would  accept  the  contract  if 
the  Erie  R.R.  agreed  to  the  omission 
of  any  reference  to  the  siding.  The 
New  York  members  submitted  the  fol- 
lowing statement  which  will  be  con- 
sidered by  the  New  Jersey  body. 

New  Y'>rk's  Proposition 

"It  is  agreed  that  if  the  Erie  R.R. 
will  accept  contract  tendered  by  the 
New  York  commission  under  date  of 
Sept.  15,  which  contract  contains  no 
reference  to  the  railroad  siding,  the 
New  Jersey  commission  will  ratify  and 
agree  to  said  contract  on  its  part.  It 
is  further  agreed  that  if  the  Erie  R.R. 
insists  upon  the  inclusion  in  the  con- 
tract of  the  provision  contained  in  the 
form  tendered  by  the  New  Jersey  com- 
mission, which  provides  for  the  main- 
tenance of  the  railroad  siding,  the  New 
York  commission  will  agree  to,  ratify, 
and  confirm  S3:d  contract,  provided  said 
inclusion  is  so  framed  that  the  rights 
of  all  parties  thereto  shall  remain  as 
they  are  of  this  date.  It  is  further 
agreed  between  the  two  commissions 
that  no  ordinance  or  resolution  in  any 
form  providing  for  the  maintenance 
of  said  railroad  siding  shall  be  adopted 
by  the  authorities  of  the  city  of  Jersey 
City,  nor  will  the  authorities  take  any 
other  action  that  will  give  rights  to 
claim  damages  to  any  of  the  parties 
concerned  with  or  having  an  interest 
in  said  railroad  siding  and  that  the 
New  Jersey  commission  wjll  obtain 
from  the  Jersey  City  authorities  the 
necessary  assurances  to  that  effect." 


Road  Transport  Progress 
Shown  in  Pageant 

A  Conestoga  wagon  built  in  1802, 
a  one-cylinder  Cadillac  car  built  in 
1902,  the  famous  W;  hington 
coach  from  Valley  Forge,  a  Con- 
cord stage  coach,  a  "one-hoss  shay" 
built  in  the  eighteenth  century,  and 
dozens  of  other  ancient  and  mod- 
ern vehicles  were  features  of  the 
pageant  depicting  the  development 
of  road  transportation,  which  was 
held  at  Caledonia  Park,  between 
Gettysburg  and  Chambersburg, 
Pa.,  Oct.  4.  The  Pennsylvania 
Highway  Department  and  the  local 
automobile  clubs  were  in  charge  of 
the  program. 

The  pageant  comprised  30  epi- 
sodes, starting  with  a  lone  Indian 
on  his  pony  and  ending  with  a 
$15,000  passenger  automobile. 


Railway  Bridge  and  Building  Men 
to  Meet  in  New  York 

At  the  annual  meeting  of  the  Ameri- 
can Railway  Bridge  and  Building  Asso- 
ciation, to  be  held,  at  the  McAlpin 
Hotel,  New  York  City,  Oct.  18-20,  the 
subjects  of  reports  to  be  discussed  will 
include  cleaning  structural  steel  before 
painting,  lining  tunnels  under  traffic, 
construction  of  station  platforms  and 
engine  ashpits,  tool  equipment  for  pile 
driver  outfits,  and  the  detection  and 
repair  of  leaks  in  water  mains. 


Paving  Policy  for  D.  C.  Suburban 
Roads  Announced 

All  suburban  roadways  in  the  Dis- 
trict of  Columbia  in  the  future  will, 
where  possible,  be  built  of  concrete  with 
the  idea  of  resurfacing  them  with  sheet 
asphalt,  as  that  may  become  necessary. 
This  policy  was  revealed  in  the  annual 
report  to  the  District  Commissioners  by 
C.  B.  Hunt,  engineer  of  highways.  The 
policy  is  based  on  experience  with 
streets  which  have  been  resurfaced  in 
that  manner. 


Indian  Engineer  Completes  Study 
of  American  Roads 

K.  G.  Mitchell,  of  Lahore,  Punjab. 
India,  who  is  connected  with  the  Indian 
Board  of  Communications,  sailed  last 
Saturday  for  England  after  having 
spent  six  weeks  in  the  United  States 
studying  concrete  and  dirt  road  prac- 
tice and  American  machinery. 

Most  of  the  roads  in  the  Punjab  are 
of  dirt,  though  there  are  about  1,300 
miles  of  water-bound  macadam.  The 
chief  traffic  consists  of  steel-tired  carts, 
drawn  by  bullocks,  which  have  tire 
widths  of  about  2i  in.,  and  impose 
heavy  concentrations  upon  the  road, 
loads  of  2J  tons  on  two  wheels  not  being- 
uncommon.  As  a  result  the  earth  roads 
are  badly  rutted  and  macadam  crusts 
are  quickly  broken  through.  In  conse- 
quence the  authorities  are  considering 
the  construction  of  a  considerable  mile- 
age of  concrete  I'oad. 
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Standards  Specified  for  Steel  and 
Explosives 

Three  specifications  have  been  sub- 
mitted to  the  American  Engineering 
Standards  Committee  for  approval. 
Two  of  them,  defining  automatic  screw 
steel  of  bessemer  and  open-hearth  pro- 
cess, are  submitted  by  the  American 
Society  for  Testing  Materials;  a  speci- 
fication for  the  testing  and  use  of  mine 
explosives  is  submitted  by  the  U.  S. 
Bureau  of  Mines.  .\11  were  originally 
formulated  on  the  basis  of  extensive 
tests  and  have  been  in  use  for  several 
years.  The  two  steel  specifications, 
formulated  in  1914  and  1915  respec- 
tively, are  proposed  as  American  stand- 
ards, while  the  explosive;-  specification, 
which  in  its  finally  revised  form  was 
issued  last  April,  is  proposed  as  tenta- 
tive American  standard. 


Engineers  Take  Active  Part  in 
Drainage  Congress 

A  new  constitution  embodying  the 
principle  that  private  drainage  projects 
should  not  seek  federal  aid  was  adopted 
by  the  National  Drainage  Congress 
fc'ept.  22-23,  at  its  meeting  in  St.  Paul, 
noted  in  last  week's  issue  of  this  jour- 
nal, p.  541.  Flood  control  in  its  close 
relation  to  land  drainage  was  discussed 
and  there  was  an  opinion  that  in  some 
drainage  projects  the  flood  effect  on 
downstream  conditions  has  not  been 
given  due  consideration.  In  a  paper  on 
"Flood  Control  Legislation,"  Frank  L. 


Engineering  Societies 


I.  C.  C.  Has  Tentative  Plan  to 

Merge  Railroads  in  19 

Systems 

A  tentative  plan  for  the  consolidation 
of  all  the  major  railroads  of  the  country 
into  nineteen  big  systems,  a  recommen- 
dation provided  for  in  the  Transporta- 
tion Act,  was  announced  September  28 
by  the  Interstate  Commerce  Commis- 
sion. The  proposed  combination  is  de- 
sigrned  to  remove  weaknesses  in  the  na- 
tional railroad  systems  and  to  effect 
economic  readjustment  of  terminal  and 
other  subsidiary  facilities.  The  plan 
follows  the  consolidation  plan  worked 
out  by  Professor  William  Z.  Ripley,  of 
Harvard,  though  some  changes  have 
been  made. 

The  groupings,  as  shown  below,  con- 
tain only  the  principal  roads  in  the  va- 
rious proposed  systems. 

Group  1 — N'cw  York  Central ;  MichiEan 
Central :  Boston  &  Maine :  Cleveland.  Cin- 
cinnati,  Chicago  &   St.   Louis. 

Group  2 — Pennsylvania  ;  Pittisburgh,  Chi- 
cago. Cincinnati  &  St.  Louis. 

Group  3 — Baltimore  &  Ohio  :  Reading  sys- 
tem ;  New  York,   New  Haven  &  Hartford. 

Group  4 — Erie  ;  Delaware.  Lackawanna  & 
Western :  Wabash  lines  east  of  the  Mis- 
souri. 

Group  5 — Lehigh  Valley ;  New  York,  Chi- 
cago &  St.  Louis. 

Group  6 — Pere  Marquette  ;  Detroit,  Toledo 
&   Ironton. 

Group  7 — New  York.  New  Haven  &  Hart- 
ford ;    Boston  &   Maine. 

Group  "a — Commission  here  proposes 
Group  7  consolidated  with  Delaware  &  Hud- 
son. Ulster  &  Delaware ;  Delaware,  Lacka- 
wanna &  Western  :  Buffalo.  Rochester  & 
Pittsburgh  :  Pittsburgh  &  Shawmut :  Pitts- 
burgh. Shawmut  &  Northern,  as  a  varia- 
tion. 

Group   8 — Chc-sapeake   &  Ohio. 
Group   9 — Norfolk   &   Western  :   Toledo  & 
Ohio  Central. 

Group  10 — Southern  ;  New  Orleans  Great 
Northern. 

Group  11 — Atlantic  Coast  Line  ;  Carolina. 
Clinchfleld  &  Ohio:    Florida  East  Coast 

Group  12— Illinois  Central;  Seaboard  Air 
Line;    Carolina,    Clinchfleld    &   Ohio. 

Group  13 — Union  P,iciflc ;  Chicago  & 
Northwestern ;  Wabash  lines  west  -of  the 
Mississippi. 

Group  14 — Chicago.  Burlington  &  Qulncy  : 
Northern  Pacific :  Chicago  Great  Western. 

Group  15 — Chicago.  Milwaukee  &  St. 
Paul :  Great  Northern :  Spokane.  Portland 
&   Seattle. 

Group  16 — Atohl.ion,  Topeka  &  Santa  Fe  ; 
Denver   &  Rio  Grande.  Western    Pacific. 

Group  17  —  Southern  Pacific:  Chicago. 
Rock    Island    &    Pacific. 

Group  18 — St.  Louls-San  Francisco  :  Chi- 
cago &  Alton  ;   Missouri,  Kansas  &  Texa.s. 

Group  19 — Chicago  &  Eastern  Illinois. 
MiMourl    Pacific,    Kansas    CKy    Southern. 


Am.  Soc.  C.  E.  Canvasses 

Ballot  on  Amended 

Constitution 

The  ballot  on  the  proposed 
amendments  to  the  Constitution  of 
the  American  Society  of  Civil 
Engineers,  canvassed  at  the  regu- 
lar business  meeting  held  last 
night  in  the  Engineering  Societies' 
Building.  New  York  City,  resulted 
as   follows : 

FOR   Adoption    1,367 

AGAINST  Adoption 326 

Note:  An  affirmative  vote  of  two- 
thirds  of  all  ballots  cast  is  neces- 
sary to  the  adoption  of  any 
amendment    to    the    constitution. 


Cliff,  Ortonville,  Minn.,  took  the  posi- 
tion that  while  the  boundaries  of  drain- 
age districts  include  only  property  sub- 
ject to  assessment,  a  flood  control  proj- 
ect should  include  the  entire  area  of  a 
basin  whose  runoff  passes  through  one 
outlet.  This  led  to  discussion  as  to 
whether  uplands  should  be  assessed  for 
drainage. 

Outlet  drainage  districts  to  provide 
joint  outlets  for  groups  of  districts 
were  discussed  by  L.  K.  Sherman,  con- 
sulting engineer,  Chicago.  Such  proj- 
ects are  often  opposed  on  the  ground 
that  the  straightening  and  deepening 
of  a  channel  will  result  in  higher  flood 
levels  at  the  lower  end.  Mr.  Sherman 
explained  that  as  the  improved  channel 
gives  greater  velocity  it  will  carry  off 
more  water  during  the  earlier  stages  of 
a  storm,  thus  reducing  the  amount 
which  passes  at  the  cre^  of  a  flood. 

State  control  of  drainage  projects  as 
a  check  upon  speculation  and  develop- 
ment was  urged  by  S.  H.  McCrory,  chief 
of  drainage  investigations,  U.  S.  De- 
partment of  Agriculture. 

A  monthly  magazine  and  a  paid  sec- 
retary were  decided  upon  in  a  policy 
of  expanding  the  work  of  the  National 
Drainage  Congress.  The  president  is 
Clark  E.  Jacoby,  consulting  engineer, 
Kansas  City,  Mo.,  with  vice-presidents 
as  follows:  Jacob  A.  Harman,  consult- 
ing engineer,  Peoria,  111.;  F.  H.  Newell, 
consulting  engineer,  Washington,  D.  C, 
and  A.  J.  Bracken,  Chicago.  The  secre- 
tary and  editor  is  Robert  A.  Glenn.  It 
was  voted  to  hold  the  1922  meeting  at 
Kansas  City,  Mo. 


Calendar 

Annual  Meetings 

AMERICAN  RAILWAY  BRIDGE 
AND  BUILDING  ASSOCIATION, 
Ch'cago  ;  Annual  Meeting,  New 
York  City.  Oct.   lS-20. 

.AMERICAN  SOCIETY  FOR  MU- 
NICIPAL IMPROVEMENTS,  Val- 
paraiso, Ind. ;  Annual  Convention, 
Baltimore.  Md.,  Oct.   24-28. 

CITY  .M.\NAGERS  ASSOCIATION. 
Spartanburg,  S.  C.  ;  -Annual  Meet- 
ing,   Chicago,   Nov.    14-16. 

N.\TION.\L  MUNICIP.AL  LE.4GUE, 
New  York  Citv ;  .\nnual  Meeting, 
Chicago,    Nov.    16-18. 

AMERICAN  ROAD  BUILDERS  AS- 
SOCI-\TION,  New  York;  Annual 
Convention  and  Good  Roads 
Show,  Chicago,   Jan.    17  20. 


The  Municipal  Engineers  of  the  City 
of  New  York  held  its  monthly  meeting 
on  Sept.  28.  Thomas  H.  Wiggin  ad- 
dressed the  society  on  the  subject,  "An 
Engineer's  Two  Years  in  China."  Mr. 
Wiggin  has  recently  returned  from 
China  where  he  spent  two  years  in 
charge  of  engineering  investigations 
for  the  improvement  of  the  Grand  Canal 
of  China  and  the  control  of  the  floods 
of  the  Y'ellow  River. 

The  Seattle  (Wash.)  Engineers'  Club 
was  addressed,  Sept.  17,  by  C.  E.  Drayer, 
secretary  of  the  American  Association 
of  Engineers,  on  "Engineering  Service." 

The  Harvard  Engineering  Society,  at 
at  a  joint  meeting  with  the  Harvard 
Club  of  New  York,  Oct.  14,  in  New 
Y'ork  City,  will  be  addressed  by  Clifford 
M.  Holland,  chief  engineer.  New  York 
and  New  Jersey  tunnel  commissions  on 
"The  Vehicular  Tunnel,"  and  by  George 
A.  Post,  president  Hudson  River  Bridge 
Corp.,  on  "The  Proposed  Suspension 
Bridge." 


Personal  Notes 


John  E.  Johnson,  civil  engi- 
neer of  Paducah,  Ky.,  has  been  ap- 
pointed highway  engineer  for  the 
western  district  of  the  State  Highway 
Department  of  Kentucky,  succeeding 
Hugh  Crozier,  who  has  been  ap- 
pointed assistant  engineer  in  the  head- 
quarters oflice  at  Frankfort. 

Major  U.  S.  Grant.  3rd,  Corps 
of  Engineers,  V.  S.  Army,  has  been  ap- 
pointed a  member  of  the  California 
Debris  Commission. 

Captain  John  K.  Robinson 
has  been  promoted  to  be  chief  of  the 
Bureau  of  Engineering.  U.  S.  Navy. 

THOMAS  N.  G  I  L  M  o  R  E  has 
opened  an  oflice  as  consulting  engineer 
in  New  York  City  to  specialize  in  lay- 
outs and  designs  of  railroad  shops,  loco- 
motive terminals,  power  plants,  steam 
stations  and  industrial  plants  and  '" 
the  improvement  of  these  facilities. 
For  the  past  16  years  he  has  been  con- 
nected    with     Westinghouse,     Church, 
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Kerr  &  Co.  in  charge  of  railroad  shop 
design  and  construction  and  later  as 
vice-president  and  chief  engineer  in 
charge  of  all  engineering  and  construc- 
tion. 

J.  B.  Mayes,  formerly  connected 
with  the  South  Carolina  State  Highway 
Department,  hss  been  appointed  road 
engineer  for  Williamsburg  County,  S.  C. 
William  C.  H.  Lewis  and 
Lawrence  Wiley  have  organ- 
ized the  firm  of  Lewis  &  Wiley,  Ltd., 
sluicing  contractors,  with  headquarters 
at  Alix,  Alberta,  where  the  firm  has 
entered  into  a  conti'act  for  sluicing  off 
a  30-ft.  overburden  from  the  seam  of 
coal  in  the  mine  of  the  Tredway  Coal 
Co.,  the  work  involving  the  handling 
of  about  2,000,000  yd.  of  earth.  The 
two  principals  are  sons  of  the  men  who 
organized  the  Lewis-Wiley  Hydraulic 
Co.,  and  carried  out  extensive  sluicing 
contracts  in  Seattle,  Portland  and  other 
parts  of  the  northwest  some  years  ago. 

H.  M.  Smitten,  formerly  lieu- 
tenant-colonel, o7th  Engineers,  A.  E. 
F.,  and,  since  his  discharge  from  the 
service,  engineer  in  the  valuation  de- 
partment of  the  Southern  Pacific  R.R. 
Co.,  has  resigned  to  become  bridge  en- 
gineer for  the  Western  Pacific  R.R. 

Philip  K.  Schuyler,  formerly 
in  the  bridge  department  of  the  Wis- 
consin Highway  Commission,  has  taken 
a  position  with  the  bridge  department 
of  the  North  Carolina  Highway  Com- 
mission, of  the  North  Carolina  High- 
way Commission,  at  Raleigh,  N.  C. 

Virgil  Kline,  formerly  engaged 
in  road  building  in  Lowndes  County, 
Ga.,  has  been  appointed  resident 
engineer  for  the  Georgia  State  High- 
way Department  in  charge  of  road 
building  in  Brooks  County. 

Prof.  Hale  Houston  who  has 
been  in  charge  of  the  civil  engineering 
department  of  the  Clemson  Agricul- 
tural College,  Clemson  College,  S.  C, 
has  resigned  to  become  connected  with 
Washington  and  Lee  University. 

E.  L.  Clarke,  for  a  number  of 
years  connected  with  the  Westinghouse, 
Church,  Kerr  &  Co.,  has  been  ap- 
pointed professor  in  charge  of  the  civil 
engineering  department  of  Clemson 
(S.  C.)  Agricultural  College. 

Frank  Joyner,  for  many  years 
road  commissioner  of  Los  Angeles 
County,  Cal.,  and  recently  consulting 
engineer  for  the  Western  Willite  Road 
Construction  Co.,  Los  Angeles,  has 
resigned  to  encjage  in  general  consult- 
ing and  highway  engineering  practice. 

Charles  A.  May,  for  some  time 
asistant  state  highway  engineer  of  New 
Mexico,  has  been  appointed  state 
engineer. 

Albert  Givan  has  been  ap- 
pointed city  engineer  of  Sacramento, 
Cal. 

Charles  R.  Vanneman,  for- 
merly inspector  of  transportation  and 
recently  in  charge  of  most  of  the  en- 
gineering work  of  the  o'd  Public  Serv- 
ice Commission  for  the  Second  District, 
N.  Y.,  has  been   appointed   chief  engi- 


neer of  the  New  York  State  Public 
Service  Commission  and  will  have 
charge  of  the  engineering  and  inspec- 
tion work  for  all  steam  railroads,  street 
railways,  grade  crossings,  electric 
light  companies,  and  telephone  and  tele- 
graph companies. 

Leo  K.  Kennedy  has  been  ap- 
pointed civil  engineer  for  the  Happy 
Valley  Irrigation  District,  Cal.,  and  will 
direct  the  completion  of  the  Hoover 
tunnel  and  other  improvements. 

Admiral  Robert  Griffin, 
for  more  than  8  years  head  of  the 
bureau  of  engineering  of  the  Navy  De- 
partment and  engineer  in  chief  of  the 
Navy,  terminated  40  years  of  active 
service  on  Sept.  22  and  retired  to  pri- 
vate life.  His  influence  was  responsible 
in  large  measure  for  the  adoption  of 
the  electric  drive  for  battleships  and, 
under  his  direction,  high-powered  radio 
stations  were  built  at  Panama,  San 
Diego,  Pearl  Harbor,  Cavite,  Annapolis 
and  Bordeaux,  France.  The  latter  was 
erected  during  the  war,  and  ranked  as 
the  world's  most  powerful  station. 

J.  A.  Bernier  has  been  appointed 
city  engineer  of  Shawinigan  Falls,  Que. 

Thomas  H.  Mac  Donald, 
director  of  the  U.  S.  Bureau  of  Public 
Roads,  recently  made  an  extended  auto- 
mobile trip  over  some  of  the  newer 
highways  in  New  York  and  New  Eng- 
land. He  was  accompanied  by  A.  R. 
Hirst,  state  highway  engineer  of  Wis- 
consin. 


Obituary 


Charles  L.  Hyde,  president  of 
the  C.  L.  Hyde  Construction  Co.,  San 
Diego,  Cal.,  died  Sept.  17  in  San  Diego. 
He  was  born  in  Salt  Lake  City,  Utah, 
in  1862.  In  1910,  with  Jesse  Knight,  he 
formed  the  Knight  &  Hyde  Construc- 
tion Co.  He  built  many  of  the  roads 
at  Loma  Portal,  Sunset  Cliffs  and  Point 
Loma  and  aided  in  the  grading  of 
Rcdondo  Beach  and  San  Pedro  and 
built  a  section  of  state  highway  in 
Riverside  County,  Cal. 

S.  S.  V  o  o  R  H  E  E  s,  one  of  the  prin- 
cipal technologists  of  the  U.  S.  Bureau 
of  Standards,  died  Sept.  24  in  Portland, 
Me.,  as  the  result  of  an  operation.  He 
was  born  in  Springfield,  Ohio,  1867,  and 
was  educated  at  Lehigh  University  and 
George  Washington  University.  From 
1887  to  1896  he  was  assistant  chemist, 
Cambria  Iron  Co.  and  Pennsylvania 
R.R.,  Altoona,  Pa.  He  also  served  as 
chemist  in  charge  for  the  Southern  Ry., 
Washington,  and  for  the  New  York 
Central  &  Hudson  River  R.R.  From 
1901  to  1908  he  served  as  engineer  of 
tests,  U.  S.  Supervising  Architect's 
Office  and  later,  for  2  years,  with  the 
U.  S.  Geolgical  Survey.  He  has  been 
an  engineering  chemist  in  the  U.  S. 
Bureau  of  Standards  since  1910.  Mr. 
Voorhees  was  prominent  in  the  Amer- 
ican Society  for  Testing  Materials,  of 
which  he  was  vice-president  from  191G 
to  1918. 


Equipment  and 
Materials 

Timber  Joint  Plate 

The  Midwest  Steel  &  Supply  Com- 
pany, Inc.,  New  York  City,  has  devised 
a  simple  system  of  connecting  wooden 
beams  and  stringers.  It  is  manufac- 
turing the  "Midwest  Bull  Dog"  which 
is  a  steel  plate  provided  with  a  num- 
ber of  sharp  strong  teeth  on  both  sides. 
When  placed  between  two  wooden  mem- 
bers and  the  joint  is  drawn  up  tight 
with  the  bolt  going  through  the  square 
hole    in    the    plate,    great    rigidity    and 


strength  are  provided.  As  the  nut  is 
tightened  the  teeth  cut  into  the  wood 
evenly  and  easily  on  both  sides  and  a 
firm  connection  is  made.  It  is  made  of 
a  special  quality  of  cold  rolled  steel, 
having  a  high  tensile  strength  com- 
bined with  great  ductility.  The  normal 
size  is  approximately  4  in.  square.  It 
is  suitable  for  use  in  connection  with 
standard  bolts  from  h  in.  to  IJ  in.  in 
diameter  and  is  usually  packed  in 
crates  of  100  each,  weighing  approxi- 
mately  25    lb. 


Out  of  the  Ordinary  Trade 
Publications 

The  advantages  of  the  conical  mill 
method  of  pulverizing  fuels  are  set 
forth  in  a  catalog  issued  by  the 
H  A  R  D  I  N  G  E  Co.,  New  York  City. 
The  Hardinge  mill  operates  on  the 
principle  of  a  multiplicity  of  grinding 
bodies  rolling  in  a  rotating  conical 
drum  supported  on  hollow  trunions, 
through  which  the  material  passes  into 
and  out  of  the  grinding  zone.  The 
grinding  bodies  in  rolling  and  drop- 
ping grind  and  crush  the  material  pass- 
ing through  the  mill.  For  those  de- 
manding a  very  high  combustion  effi- 
ciency in  fuel  used,  this  bulletin  from 
the  Hardinge  Conical  Mill,  complete  as 
to  the  description  of  the  method  of  in- 
stallation of  a  conical  mill  and  as  to 
the  various  processes  used  in  grinding 
fuel,  will  be  interesting.  The  catalog 
is  well  illustrated. 
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Business  Side  of  Construction 

Facts  ami  Evmits  that  Affect  Cost  and  Volume 


Common  Brick  Shows  Decided 
Production  Impetus 

Quoting  from  the  October  Digest  of 
the  Common  Brick  Manufacturers  Asso- 
ciation of  America,  "The  most  cheer- 
ful aspect  of  the  current  month's  report 
i.s  that  out  of  the  126  manufacturers, 
69,  or  more  than  one-half,  report  either 
good  or  fair  outlook  for  the  forthcoming- 
month.  This  is  a  decided  change  from 
the  pessimistic  reports  of  the  past." 
During  the  month  of  September,  orders 
for  common  brick  practically  held  their 
own,  the  orders  booked  during  the 
month  equaling  in  volume  the  orders 
filled.  Shipments  from  plants  during 
the  month  have  about  equaled  produc- 
tion. The  126  manufacturers,  repre- 
senting every  section  of  the  United 
States  in  which  common  brick  is  made 
in  any  quantity,  show  2,54,000,000 
burned  brick  on  hand  with  oi-ders  on 
their  books  for  1.58,000,000. 

The  composite  price  of  burned  brick 
as  reported  from  all  sections  of  the 
country,  shows  another  slight  recession, 
being  $13.87  as  compared  with  $14.04 
on  September  1.  This  figure  is  merely 
a  composite  one  and  not  a  representa- 
tive figure.  The  Digev'  indicates  that 
the  prevailing  price  of  common  brick 
might  be  said  to  be  between  .$15  and 
$16  a  thousand.  The  composite  price  is 
brought  to  an  abnormally  low  level  by 
the  competitive  prices. 

Labor  and  fuel  conditions  in  the 
industry  continue  to  be  satisfactory. 
About  35  plants  among  the  firms 
reporting  are  still  shut  down  on  account 
of  no  demand.  These  are  largely  in 
the  western  and  northern  states,  as 
usual,  the  pick  up  showing  itself  first 
in  the  East  and  then  moving  westward. 


July  Marked  Turning  Point  in 
Steel  Production 

Continued  improvement  in  the  steel 
industrj^  is  indicated  in  reports  re- 
ceived by  Walter  F.  Tower,  chief  of  the 
iron  and  steel  division,  U.  S.  Depart- 
ment of  Commerce.  Writing  in  a  re 
cent  issue  of  Commerce  Reportx  Mv. 
Tower  asserts  that  "as  expected  the 
August  figures  for  production  of  piu 
iron  and  steel  ingots  showed  an  upward 
trend  from  the  low  point  touched  in 
.July,  and  further  increases  in  opera- 
tion during  September  strengthen  the 
conclusion  that  .luly  actually  was  t.he 
turning  point  toward  better  conditions. 
Steel  e-xport  activities,  however,  still 
lag,  for  neither  volume  nor  value  of  ship- 
ments during  August  shared  in  the  in- 
crease reported   for  export. 

During  August  the  exports  of  iron 
and  steel  from  the  United  States  to 
tailed  only  73,792  tons,  the  lowest  point 
recorded  since  January,  1909.  The  to- 
tal export  for  the  eight  months  was  at 
the  rate  of  2,500,000  tonv  per  year. 


(J) 
Here   are   a    few   interesting 
points     regarding     September. 
1921,  contracts: 

(^) 
Second  highest  value  recorded  so 
far    this   year— $123,1,73,797. 

(S) 
Within  one-half  of  1   per  cent  of 
contract  vaiue  for  September,   1920. 

w 

Taking  ii'to  account  the  decrease 
in  the  cost  of  conxtrncfian  during  the 
liast  year,  the  value  'could  be,  haxed 
on.  1930  costs,  $11,8,000.000. 

(5) 

The     largest      value     for     mtscel- 
laneons   biii'diiig  since  Man,  1920. 
(G) 
Tivicc    as    much    water-works   and 
sewer    consfmction    vut    under    con- 
tract as   in  September,   1920. 
(7) 
More    industrial    uork    than    auij 
woiith   snici'  .March,  1921. 
(S) 
.4  nd 

As  to  contracts  let  so  far  this 
yea  r : 

(10) 

Street  and  road  work  is  valued  at 
$2r>f>,000,000,  as  compared  to  $230,- 
000,000  for  the  first  nim,  months  of 
1920. 

(11) 

The    total    value    of    contracts   for 

the    first    nine    months    of    1921     is 

$913,000,000  as  compared  to  $1,311,,- 

(100,000  for  the  same  period  of  1920. 

(12/ 

The  average  amount  of  construc- 
tion work  vat  under  contract  for  t'^e 
si.v  spring  and  summer  months 
totaled  in  value  C1J,1.000,000  a 
month  for  1920,  and  $115,000,000  a 
month  for  1921.  Reducing  the  1921 
figures  to  a  basis  of  1920  costs,  the 
1921  average  becomes  $11,3,000,000. 
hi  other  words,  there  has  been  prac- 
tically the  same  amount  of  constntc- 
tion  work  carried  on  diiring  this 
s])ring  and  summer  as  was  carried 
on  during  the  spring  and  sumtner  of 
1920,  though  the  cost  this  year  has 
been   25  per  cent   siuuller. 


September  Second  Highest 
Month  in  Contracts  Let 

Total     Value    Is     $123,473,797,    Within 

One-Half  of  1  per  Cent  of  the  Value 

for   the  Same  Month  of   1920 

September  proved  to  be  the  second 
best  month  of  1921  in  construction  work, 
judging  from  the  number  and  value  of 
contracts  let  as  reported  to  Engineering 
Neu'.'i-Record.  The  total  value  of  all 
conti-acts  was  $123,473,797.  The  only 
month  of  1921  so  far  to  exceed  Sep- 
tember was  June,  when  contracts  val- 
ued in  excess  of  $140,000,000  were  re- 
corded.    The  value  of  contracts  let  in 


May  Lower  Pittsburgh  Bond  Issue 

Reduction  of  the  proposed  $41,000,- 
000  road  and  bridge  bond  issue  of 
Allegheny  County  (Pittsburgh)  before 
it  is  put  to  vote  of  the  people  Nov.  8 
is  considered  probable.  Revision  of  the 
estimates  for  the  several  improvements 
to  be  financed  by  the  bonds  in  the  light 
of  cost  reductions  made  evident  by  re- 
cent bids  is  the  principal  element  of  the 
expected   reduction. 


\AH'E  OF  CONTRACTS  LET  Dl'RING 
SEPTEMBER 

Classification  1920  1921 

Wateriv,)rks    $742,791  $1,487,296 

Sewers             2.318.687  5,063.990 

BridKcs                    2.750,821  3.405.876 

.Streets,  roads  26,536.814  23.256.996 

Kxravation       858,751  9,025.229 

Industrial 37.709,100  13.259,789 

Buildings 45,321.507  60,979.116 

Federal  government 1,662,264  3,694,113 

Miscellaneous 6,259.158  3,301,392 

Total 124.159,893  123,473,797 


September  of  this  year  was  within  one- 
half  of  1  per  cent  of  the  value  of  con- 
tracts let  in  September,  1920,  the  latter 
figure  being  $124,159,893. 

Practically  half  the  money  involved 
in  contracts  let  in  September  of  this 
year  is  represented  in  the  construction 
of  miscellaneous  buildings  such  as  of 
fice  and  bank  buildings,  lofts,  theaters, 
schools,  churches,  etc.  The  amount  of 
money  involved  in  street  and  road  work 
is  in  excess  of  $23,000,000,  and  indus- 
trial work  amounts  to  more  than  $13,- 
000,000.  This  is  the  second  highest  fig- 
ure that  has  been  recorded  during  1921 
for  industrial  construction. 

The  total  value  of  contracts  let  thus 
far  in  1921  is  in  excess  of  $913,000,000, 
whereas    the    value    for   the    first   nine 


\  AT.l-E  OF  CONTRACTS  LET  DURING  FIROT 

NINE  MONTHS  OF 

Month                                     1920  1921 

,),„ui!irv       $175,148,766  $54,328,36; 

IVbruarv       148,264,596  56,556,82! 

March'    148.123,161  n3.213,84( 

\,,ril              216.568.386  105.667,391 

Mav                                           165.870,787  108,904,531 

liine ...        114,710,161  140.578.814 

I„lv '.       129,284,470  106,011,049 

August.'.'. 92,661.818  104,644,115 

September 124,159,893  123,473.797 

Total 1,314,792.038    913,378^ 

months  of  1920  exceeded  $1,314,000,000. 
These  figures  do  not  include  any  hous- 
ing construction  except  that  for  indus- 
trial purposes,  neither  is  residential 
building  included. 

Inasmuch  as  there  has  been  a  de- 
crease in  the  cost  of  construction  with- 
in  the   past   year  of  approximately  26 


October  6,  1921 
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per  cent,  the  amount  of  money  involved 
in  the  value  of  contracts  let  during- 
September,  1921,  would  build  structures 
worth  more  than  $148,000,000  if  prices 
existing  in  September,  1920,  were  taken 
into  account. 

One  of  the  notable  points  in  this  past 
month's  value  of  contracts  let  is  the 
fact  that  the  total  value  for  miscel- 
laneous building  is  in  excess  of  $60,000,- 
000,  the  highest  record  since  May,  1920. 
Another  significant  thing  is  found  in 
the  fact  that  the  total  value  of  street 
and  road  contracts  up  to  and  including 
the  month  of  September  has  been  more 
than  $258,000,000,  as  compared  to  $230,- 
000,000  for  the  first  nine  months  of 
1920.  The  year  1920  was  considered  a 
very  good  construction  year  from  the 
standpoint  of  highway  work,  yet  for  the 
first  nine  months  of  1920  the  contract 
value  was  but  89  per  cent  of  what  has 
been  recorded  so  far  during  1921. 

Another  notable  point  is  the  pick-up 
in     public     works     construction,      the 


Engineering  News-Record 

Construction  Cost 

Index  Number 

October,    1921    182.57 

September,    1921     1SS.27 

October.    1920    26120 

Peak,  July,    1920    273  SO 

1913     100. 0(1 

Engineering  News-Record's  Con- 
struction Cost  Index  Number  is  5.3 
(3  per  cent)  lower  than  this  time 
last  month,  owing  to  decreases  in 
steel  and  cement.  The  structural 
steel  base  is  now  $1.75  per  100  lb., 
as  against  $1.85  la.st  month.  Ce- 
ment in  Chicago  is  $1.97,  as  against 
$2.17  formerly.  The  average  labor 
rate  for  the  country  this  month  is 
50c.  Pine  in  New  York  remains 
at  $45,  to  contractors.  Thus,  gen- 
eral construction  cost  is  30  per 
cent  cheaper  than  one  year  ago 
and  34  per  cent  under  the  peak. 


amount  of  money  involved  in  contracts 
for  the  construction  of  sewers,  water- 
works, and  bridges  for  September  being 
in  excess  of  $10,000,000.  Federal  gov- 
ernment work  has  also  shown  consider- 
able activity.  In  only  three  out  of  the 
nine  classifications  of  construction  work 
did  the  year  1920  exceed  1921  to  date. 

With  the  large  amount  of  highway 
work  and  miscellaneous  building  work 
that  is  contemplated  for  next  year,  it 
is  practically  certain  that  numei-ous 
contracts  will  be  let  during  the  ensuing 
fall  and  winter  months. 


Double  Federal  Aid  to  Relieve 
Emtjloyment  Is  Proposed 

The  Minnesota  State  Highway  De- 
partment proposes  to  make  an  appeal  to 
Congress  to  double  the  Federal  aid 
highway  appropriation  for  1921  in  or- 
der that  the  work  may  be  continued  on 
a  large  scale  through  the  winter  so  as 
to  relieve  the  unemployment  situation. 


Labor  Rates  and  Conditions  Throughout  the  Country 


Chicago,  Montreal,  Kansas  City  and 
Seattle  are  the  only  cities  reporting 
changes  in  labor  rates.  The  outstand- 
ing feature  is  the  recent  building  wage 
decision  by  Judge  Landis,  in  Chicago, 
which  placed  brick  layers  at  $1.10  as 
against  $1.25  per  hr.;  carpenters  at  $1 
as  against$1.25;  structural  ii'on  workers 
at  $1.05  from  $1.25,  and  common  labor, 
union,  at  72  Jc,  from  $1.  Hoisting  en- 
gineers for  operation  of  high  pressure 
boilers  and  engines,  cable  ways,  der- 
ricks, pile  drivers,  cranes  and  cable 
hoists  receive  $1.10;  others,  85c. 

Montreal  reports  considerable  unem- 
ployment and  slight  readjustments  in 
wage  rates.  Brick  layers  are  receiv- 
ing 85c.  as  against  90c.  per  hr.,  car- 
penters  60c.@65c.    instead   of  65c.   per 


hr.,  hoisting  engineers  50c.@55c. 
from  60c.,  hod  carriers  35c.@40c.,  from 
40c.,  structural  ii'on  workers  60c.,  from 
65c.,  common  labor  30c.@35e. 

In  Seattle  much  of  the  building  con- 
struction is  being  doiie  by  non-union 
labor  under  the  "American  plan." 
Hoisting  engineers  are  receiving  90c., 
structural  iron  workers  80c.@90c.,  and 
common  labor  50c.@60c. 

We  print  the  union  scale  for  Kansas 
City,  but  non-union  labor  is  plentiful 
at  much  lower  figures. 

In  Detroit  about  60  per  cent  of  all 
classes  of  labor  are  employed  at  pres- 
ent, and  common  labor  in  many  cases 
is  being  paid  less  than  the  regular  rate. 

Denver  reports  that  among  brick 
layers,  about  CO  per  cent  are  working. 


70  per  cent  of  the  carpenters  and  50 
per  cent  of  the  hoisting  engineers. 
Structural  iron  workers  have  even 
greater  difficulty  in  obtaining  employ- 
ment. In  Minneapolis  about  20  per 
cent  of  the  skilled  labor  in  the  build- 
ing trades  are  unemployed.  Plasterers, 
however,  find  plenty  of  work.  Most 
unemployment  is   among  the  unskilled. 

Although  the  regular  union  scale  for 
carpenters  is  80c.  in  Baltimore,  most  of 
the  work  is  being  done  by  non-union 
carpenters  at  50c.  per  hour.  Pipe  cov- 
erers  are  on  strike  because  of  a  20c. 
reduction,  to  80c. 

New  Orleans  reports  continued  in- 
creases in  the  volume  of  residential 
construction;  but  no  industrial  build- 
ing is  being  undertaken  there. 


S  means  scarce;   E,  enough;    P,  plentiful — Higher  rates  indicated  by  -|-,  decreases  by- 
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ll  is  hoped  that  several  thousand  men 
may  be  employed  on  the  roads  of 
northern  Minnesota  during  the  winter 
in  rock  blasting  and  in  distribution  of 
materials  for  use  by  conti-actors  next 
spring. 

In  St.  Loui.5  County  alone  during 
1921  over  103  miles  will  have  been 
paved  by  the  end  of  the  construction 
season  and  680  miles  will  have  been 
graded.  About  440  miles  of  highways 
will  have  been  graveled  by  the  end  of 
this  year.  In  addition  to  that  work  the 
maintenance  department  has  regraveled 
462  miles  of  road  and  reshaped  713 
miles. 

The  highway  funds  for  trunk  line 
construction  for  the  current  year  are 
estimated  at  $13,.500,000  exclusive  of 
any  Federal  aid  that  may  be  voted, 
according  to  a  recent  statement  made 
by  the  chief  engineer  of  the  state  high- 
way commission  i-ecently.  The  motor 
vehicle  tax  revenue  exceeds  $5,500,000 
and  approximately  $7,500,000  of  the 
proceeds  from  county  reimbursement 
funds  are  being  used  for  road  improve- 
ments. 


takes  the  action  desired,  New  Jersey 
will  receive  as  her  share  of  the  double 
allotment  the  sum  of  $2,420,000. 


Southern  Pine  Orders  Increase 

For  the  week  ended  September  23, 
141  mills  reported  to  the  Southern 
Pine  Association  orders  received  ap- 
proximating 91,981,764  ft.  b.m.  Ship- 
ments for  the  week  amounted  to  in 
excess  of  89,000.000  ft.  b.m.  and  pro- 
duction approximately  79,000,000  ft.  b. 
m.  This  represents  a  production  only 
18  J  per  cent  below  normal.  The  ship- 
ments above  production  for  the  week 
were  h.  excess  of  10,000,000  ft.  b  m. 
and  the  orders  above  production  13,- 
000,000  ft.  b.m.  The  orders  on  the 
books  of  southern  pine  mills  at  the  end 
of  the  week  ended  September  23 
amounted  to  about  280,000,000  ft.  b.m. 


Railway  Extension  to  Provide 
Work  for  Unemployed 

Premier  Drury  has  recently  an- 
nounced that  the  Ontario  Government 
will  proceed  with  the  extension  of  the 
Timiskaming  &  Northern  Ontario  Ry. 
north  from  Cochrane  to  Smoky  Falls, 
about  70  miles.  One  of  the  reasons  why 
the  extension  is  to  be  made  is  to  pro- 
vide employment  for  those  now  out  of 
work.  The  district  to  be  traversed  by 
the  railroad  extension  is  well  adapted 
for  agricultural  purposes,  and  the  ter- 
minus of  the  extension  offers  large  op- 
portunity for  the  development  of  water 
power. 

The  estimated  cost  of  the  extension 
is  about  $3,500,000. 


The  New  Jersey  State  Highway 
Commission  will  ask  Congress  to 
double  its  appropriation  for  highways 
so  as  to  lessen  the  cases  of  unemploy- 
ment during  the  coming  winter.  The 
highway  commission  has  requested 
every  man  and  woman  in  the  state  to 
ask  the  New  Jersey  senators  at  Wash- 
ington to  give  their  support  for  the 
double  appropriation.  Individuals  are 
requested  to  write  to  the  senators  and 
congressmen  and  tell  of  the  great  num- 
ber of  unemployed  cases.     If  Congress 


Canadian  Labor  Down 

According  to  the  Montreal  corre- 
spondent of  Ei'gineering  Nexs-Record, 
there  have  been  several  decreases  re- 
cently wages  paid  the  skilled  trades 
and  common  labor  in  various  parts  of 
Canada.  The  Federal  Department  of 
Railways  and  Canals  has  recently  put 
into  effect  a  20  per  cent  decrease  in 
wages.  The  Ontario  Hydro-Electric 
Commission  has  also  put  in  force  a  de- 
crease for  all  employees  on  the  Chip- 
pawa  development,  the  cut  being  10 
cents  per  hour.  The  building  trades  of 
Hamilton,  Ontario,  have  consented  to  a 
decrease  in  the  wages  of  carpenters 
from  85  cents  to  75  cents  per  hour. 
Common  labor.  Prince  Edward  Island, 
in  the  building  trades  has  been  reduced 
from  $2.70  to  $2.25  per  9-hour  day. 


Chicago  Labor  Chiefs  Indicted 

Harry  Jansen,  president  of  the  Chi- 
cago District  Council,  and  Thomas  S. 
Church,  a  business  agent,  have  been  in- 
dicted along  with  four  other  labor  lead- 
ers by  a  special  building  grand  jury 
in  Chicago.  The  charges  against  the 
labor  leaders  are  conspii-acy.  Bonds 
are  fixed  at  $10,000  each.  Previous  in- 
dictments had  been  returned  against 
three  of  the  men  named  in  this  latter 
indictment. 

Biltmore  Hotel  at  Providence 

The  jurisdictional  dispute  which  was 
reported  to  be  holding  up  the  construc- 
tion of  the  Biltmore  Country  Club  at 
Rye,  N.  Y.,  has  not  affected  that  work, 
as  reported  in  Engineering  News- 
liccord  last  week.  The  trouble  is  being 
experienced  on  the  new  Biltmore  Hotel 
at  Providence,  R.  I. 


Monthly  Prices  of  Construction  Materials 


Dps  and  Downs  of  the  Market 


Iron  and  Steel — While  quotations  as 
low  as  $1.00^t'$1.70  on  structural 
shapes  and  plates  have  been  reported, 
the  official  Pittsburgh  base  of  $1.75 
stands,  except  for  very  large  orders. 
Bars  are  quoted  at  $1.65  per  100  lb. 
Mill  prices  of  black  steel  sheets,  base 
size,  are  quoted  at  $3  as  against  $2.75 
and  No.  10  blue  annealed  sheets  at 
$2.50  as  against  $2.25  per  100  lb.  Mill 
shipments.  New  York,  of  structural 
shapes  and  plates,  are  quoted  at  $1.98 
@$2.03;  bars  at  $1.88@$1.98  per  100 
lb.  Advances  ranging  from  $1  to  $2 
per  ton  reported  in  pig-iron  prices  at 
various  shipping  points. 

Pipe — New  Pittsburgh  basing  card  of 
Sept.  16  quotes  increases  in  discounts 
ranging  from  4  to  5  per  cent  on 
wrought  stsel  pipe,  which  are  reflected 
in  warehouse  quotations.  Cast-iron 
pipe  advances  $2  in  New  York  and 
Chicago;  drops  $2  in  Birmingham  and 
$3  per  ton  in  St.  Louis.  Sewer  pipe 
advances  in  St.  Louir  and  declines 
slightly  in  Cincinnati  and  Baltimore. 

Road  and  Paving  Materials — De- 
creases ranging  from  $1  to  $3  per  ton 
in  asphalt  renortcd  in  Bjiltimoro.  Cin- 
cinnati and  Atlanta.     Paving  stone  and 


wood-blocks  down  in  Kansas  City,  St. 
Louis,  Cincinnati  and  Baltimore.  Flag- 
ging advances  29c.  in  Chicago,  present 
price  99c.  as  against   70c.   per  lin.ft. 

Sand  Gravel  and  Crushed  Stone — 
Gravel  down  5c.  to  25c.  per  cu.yd.  in 
New  York,  Chicago,  Atlanta,  Cincin- 
nati and  Montreal.  Sand  drops  5c.  in 
Chicago  and  advances  6ic.  per  cu.yd. 
in  Cincinnati.  Crushed  stone  drops  10c. 
in  New  York  and  25c.  in  Chicago;  slight 
advances  in  Cincinnati  and  St.  Louis. 

Lime  and  Cement — Decreases  rang- 
ing from  $1.80  to  $2  in  hydrated  finish- 
ing lime  quoted  in  New  York,  St.  Louis, 
Detroit  and  Montreal.  Declines  of 
from  50c.  to  $1  per  ton  in  common 
hydrated  lime  in  St.  Louis  and  Detroit. 
Common  lump  lime  down  in  Chicago, 
Minneapolis  and  Detroit,  up  10c.  per 
bbl.  in  Atlanta.  General  decline  of  10c. 
to  25c.  per  bbl.  in  cement  throughout 
principal  cities.  Minneapolis  dealers 
quote  cement  at  $2.45  delivered  and 
$2.31  per  bbl.  on  cars.  However,  we 
list  $2.26  as  the  price  f.o.b.  Minne- 
apolis, because  cement  can  be  bought 
direct  from  the  manufacturer  at  that 
figure. 

Structural     Material — Slight     reduc- 


tions reported  in  triangle  mesh  in  New 
York  wai-ehouses  and  rather  heavy  de- 
creases in  expanded  metal  lath  in  St. 
Louis. 

Brick  and  Hollow  Tile — Common 
brick  advances  $1  wholesale  in  New 
York  and  drops  from  $1  to  $2  per  1,000 
in  Cincinnati,  Kansas  City  and  Mont- 
real. Slight  decline  in  hollow  tile  in 
St.  Louis. 

Lumber — Long  leaf  yellow  pine  ad- 
vances $2  to  $8  in  Baltimore,  Montreal 
and  New  Orleans  and  drops  50c.  per 
M  ft.  in  Kansas  City  and  Atlanta. 
Douglas  fir  advances  $1  to  $3  in  Seat- 
tle; both  fir  and  hemlock  di-op  $4  to  $6 
in  Los  Angeles  and  fir  is  down  60c.  per 
M  ft.   in   Kansas   City. 

Manila  Rope — Advances  of  Ic.  per 
lb.  reported  in  New  York,  Minneapolis 
and  Atlanta. 

Explosives — Reduction  of  ac.  per  lb. 
on  40',<  and  60%  gelatin  dynamite 
quoted  in  Cincinnati,  Minneapolis  and 
Denver;  slight  advances  in  Atlanta  and 
Montreal. 

Scrap — Advances  ranging  from  $2.50 
to  $4.50  per  net  ton,  reported  in  St. 
Louis.  New  York  quotes  rises  of  50c. 
to  $1.50  per  gross  ton. 
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IC  IRON— Per  Gr 


Priee  advancM  flinoe  Uat 
i  Ton — Quotation!  compiled  by  The  Mfttthe 


nth  »re  indicmted  by  heavy  type;  declines  by  ilnlict 


No  2  Southern  (silicon  2.25  @  2.75) 

Northern  Basic 

Southern  Ohio  No.  2  (silicon  1.75  @  2.25). 


JEW  YORK,  tidewater  delivery 
Southern  No.  2  (silicon  2.25  @.  2.75)      . 

ilRMINGH.^M 
No  2  Foundry  (silicon  2.25  (ft  2  75)      . . 

'HILADELPHIA 

Eastern  Pa..  No.  2X.  (2,  25(3)2  75  sil.) . 
Virginia  No.  2  (silicon  2.25  (gl  2.75) 


S24.50t 

22  S2t 

23  S2t 


22  76t 

28  74t 
20  7St 


w  .\ddy  Co.: 
One  Year  Aco 

$43  60 
51  30 
48   50 


50  OOt 
5J.00' 
49  00* 


;hicaG() 

No.  2  Foundry  local  (silicon  1.75  (gl  2  25) 22  70t 

No.  2  Foundry  Southern  (silicon  2.25  (g*  2.75) . .  26  66t 

ITTSBURGH,  including  freight  charge  from  the 

Valley 
No.  2  Foundry  Valley  (silicon  1.75®  2.25)  72  SCt 

Basic 2)   96t 

Bessemer       21. 961 


49  56 
48  96 
51    96 


♦Fob  fu 


t  Del  vered 


RAILWAY  SUPPLIES 


I  EEL  RAILS— The 

iicago  for  carload  ol 
arged  tztra; 


andard  hessemei  rails 
andard  openhearth  ra 
:ht  rails.  >i  to  10  lb 
(ht  rails.  12  to  14  lb 
iht  raiU.  25  to  45  lb. 

•Per  100  lb. 


Current 
$45  00 
47  00 

45  00 
45  00 
40   00 


One 

Year  Ago     B 

$55   00 

57  00 

2  88(fi»3  50* 
2  84((i)3  34* 
2  75@3  25* 


$47  00 


Chicago 

S45  00 

47  00 

2.45(3)3  00* 

2.4lgl2  95* 

l.JI@2  IS* 


■RACK  SUPPLIES— The  following  prices  i 
gh  for  carload  lots,  together  with  the  wareho 


ndard  spikes,  i^-in 

nd  larger 

ick  bolt) 

•  ndard  section  angle 
lari 


.to 


4  05 


3  00(g4  00     2  75       3.25 


.n.WAY  TIES— For  fair-aiaed  ordere ,  the  following  piioes  per  tie  hold: 

6  In    I  S  In  7    in     I  9  In 

by  8;  Ft  by  8  Ft.  6  In 

icago.    White    Oak                                                        $1    35  $1    40 

icago.  Hardwood  and  Red  Oak I    20  1    30 

icago.        Empty  Cell  Creo.soting(add'l)                       45  50 

1  Francisco Gieen  Douglas  Fir                          80  1.12 

1  Francisco,  Empty  Cell  Creosotcd.  Douglas  Fir       176  2  48 

■  tie-*  on  standard  "railrr-ad  administration"  specifications,  f.o.b.  cars,  St.  Louis: 

Pine  and 

White  Oak          Red  Oak  Sap  Cj-press 

ide  3 %1.1S                $1   OJ  $0  9S 

ide  2 t.05                     US  sr, 

ide  I .95                       sr,  75 


base  per   100  lb.  f.o.b.     Pitts- 
prices  at  the  places  named: 

Pitteburgh San     Bir- 

OneYear  Fran-  mine 

Tent  Ago       Chicago  St.  Le^ 


t'ROUGHT  PIPE-The  following  discount!! 
<  he  Pittiburgli  basing  card  of  Sept.  16,  1921: 


:  to  jobbcrj;  for  carload  lo 


BUTT  WELD 


Steel 
'hM  Black 

'       6S1 

^    «/i 

?,   6«J 

'J m 


Inches 
i  to  i; 


Iron 
Black 
39  i 


LAP  WELD 


2o; 
24; 

22  i 


BUTT  WELD.  EXTRA  STRONG,  PLAIN  Et'OS 
...      66i  55  I  to  U 39} 


LAP   WELD,  EXTRA  STRONG,   PLAIN   ENDS 


2   .5.9; 

2i  to  4 6-35 

4;  to  6 SSI 

7  to  8    SSi 

9  to  12 .525 


2!  to  4  38! 

4Jto6 37} 

7  to  8 30} 

9  to  12 25} 


22} 
26} 
754 
18} 
13} 


ncd   the  following  discounts   hold 


butt  welded 60% 

1.  lap  welded 51% 


Chicago 
««}% 
6.5}% 

—  Galvaniied — 

Chicago  St. 

3c%  a 

York  stock  sell  at  list  le 


St.  Louia 

•56}% 


CAST-IRON  PIPE— The  following  1 

■ .New  York 

On 


t  prices  per  net  ton  for  carload  lots 


San  Fran- 
Current   Year  Ago  Birmingham  Chicago     St.  Louia     ciaoo 

in 150  30       $86.20        tS8 AM  til .VIXm/Ut  tiH.SO   t53.00 

in.  and  orer.  ..  45  30        81.20  S'l .00     44  10(3.46.10      ;.i.«0     oO.OO 

Gas  pipe  and  Claaa  "A,"  $3  per  ton  extra:    I6-ft.  lengths,  $1  per  ton. 


CLAY  DRAIN  TILE— The  following  prit 


New 

Sise,  In.  Current 

3      «4G  00 

4      50  00 

5     80.00 

6      105.00 

8     175.00 


One 
Year  .Ago 
$42  50 
60  00 
85.00 
no  00 
175   00 


St.  Louis 
$35  00 
85  00 
140.00 
140  00 
200.00 


Chicago 
$50  00 
60  00 
80.00 
100.00 
150  00 


$90  00 
115  00 
150  00 
250  00 


Dallai 
$SS  00 
65  00 
84.00 

no  00 
ISI.OQ 


SEWER  Pi  PE— The  following  prices  s 


Its  per  foot  for  carload  lots; 


New  York  Pitts-    Birming-     St 
le,  1q  Delivered    burgh 

3 10.14        


Lo 


18 1.55        ... 

20 1.98        ... 

22   2.64       .. 

24 2.97       ... 

27 4  50       ... 

30 5.00       ... 

33 6.55       ... 

36 7.50       ... 

3 

Bocton $0,108 

Minneapolis 

Denver 

Seattle 145 

Los  Angeles .11* 

New  Orleans 

Cincinnati .10 

Atlanta 098* 

Montreal,  delivered .30* 

Detroit 105 

Baltimorcf/  ".6  ) ISSS 

Baltimore,  detivtred 

*4-in.,  6-in.,  9-in.,  respectively. 


.i3S 
.225 

'3825 
.5625 
.765 
1.125 


U7S  $0  135  ion' 

1175  135  25 

1645  2025  .U 

1645  2025  .■; 

•235  315  ,1) 

329  4725  J,' 

423    .6075  ..-,.'. 


73 


1  764 

2  75 

3  40 

4  OS 
4.45 


81 
I  125 
I  35 

1  80 

2  025 

3  75 

4  75 

5  SO 

6  00 


5       S      12 

M6J  #«.2.5:'  to.isr, 


H  16 
.1.00 
3. GO 


ti.es 

2  55 

I  95 


.4165 
I  35 
.4725 
.6885 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS — Following  are  prices  per  gallo 
f.o.b.  place  named: 

New  York.  45%  asphalt (at  terminal)  . . 

New  York,  65%  asphalt (at  terminal) . . . 

New  York,  binder (at  terminal)... 

.New  York,  flui        (at  terminal).. . 

New  York,  liquid  asphalt ....  (attermiiial)  . . . 
St    Louis,  50-60%  asphalt  if  oh.)  TuIm,  OkUi 

Chicago,  40-50%  asphalt 

Chicago,  60-70%  asphalt 

1  iailns.  40-50%  asphalt 

Dallas,  60-70%  asphalt 

Dalhu.  75-90%  a.sphalt 

San  Francisco,  binder,  per  ton 

•  Freight  $2175  ncr  ton  to  Whiting,  Ind. 


Current 

On 

>  Year   Ago 

$0.05 

$0    13 

.05 

.06 

.051 

.06) 

.on* 
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paekiees  (350-lb.  bbU.  or  425-lb.  drams,  and  in 
Packaec  Bolt 

V,    tx                                                           .      $24.00       $15  00 
"••"•' '.'.'.'.'.'.'. No  qnot»linns 


New  York  (Bsyoone, 

Boflton 

Chicago . . . ■  •  •  • 2?   50* 

S»n  Francisco,  f.o.b.  refinery.  Oleum,  Cal *^  JJ 

p^'itf; ::::::::::::  27: so 

Seattle 45  00 

Denver 

Minneapoh!. •  ;  ;  ^„\^„^i  f„ 

St.  Louis ,,^00 

Baltimore 22  50 

Los  Angeles,  at/aeloru 28  00 

M<">'["'»' .VI  00 

Atlanta ,■•,■: 14  50 

Detroit  (petroleum  asphalt) "1  i9 

CisciiiDatl                                    -    i_  -^  - . 

Maiirer.  N 
M 


rioad  lots  f.o.b. 


n  on 
15  00» 
27  00 
21  50 
65  00 
20  50 
1921 


iphalt  cement) i»®»o     '»"?  ^i 

♦Freight  to  San  Francisco,  80c.  per  ton.  ,  . . ,     .      l. 

.rj^uIl^Tt  5-drl.mr  ]i:^:^^s'^A..^'^^^^^- 


PAVING  STONE— 


Chicago 

8aD  Francisco. 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal 

New  Orleans. . 

Cincmnati 

St.  Louis 

Kanaas  City. . 


ranite,  2B(a>29blockspeisqyd.$l30.00perM 

About  4x8x4  dre-fsed  I  ^X '""'J• 
About  4x8x4  common 3   OOsq.yd. 

Basalt  block  4x7x8 65 .  00  per   M 

5-:n.  granite 125.00perM 

Gramte 2  00  sq.yd. 

Granite,  265  blocks,  per  sq.yd.  107  00  per  M 

Granite 2    ISsqyd. 

Granite 130.00  pe. 


,4x8: 


Granite. 

Granite 

f  4x8x4  drcR-scd  - 
(  4x84x  common 

No.  I  Granite. 


3.25  sq.yd. 
i-SO  sq.yd. 
.;.25Eq.yd. 
3  00  sq.yd. 

.3.90(5  .i.  95  sq.yd. 


FLAGGING— 

Naw  York 


rBronx W  « 

J  Manhattan,  4  ft 26 

■  1  Queens,  5  ft 

L6x20-in.  cross-walk. 
18  in.  wide 


I   00 


•  York,  cost."  77c.  for  5x16  in..  88c. 


WOOD  BLOCK  PAVING— 

New  York 

Ntw  York 

New  York 

Boston 

Chicago 

Chicago 

8t.  Louis 

fit.  Louis 

Seattle 

Minneapolis 

Atlanta 

New  ()rlean8 

New  ( )rlean8 

New  Orleans 

Dallas 

Baltimore 

Montreal,  delitered 

Detroit 

DetKit. 

Cincinnati 

Kansas  City 


Size  of  Block       Treatment 


Per  Sq.Yd. 

$2  09 


3  00(33  25 

2  50@2  75 

3   25 

3  75 


2  65 

3  90 

,'f  fit) 

4  50 

2  84 

3.00 

i'..« 

2  00®  2  25 

CONSTRUCTION  MATERIALS 


SAND  AND  GRAVEL— Price  for 


argo  or  carload  lot.''  i 
Gravel   


1  follows,  per  cu.yd.: 


Current      One  Year  Ago        Current 

New  York tl  S0@1   90     $1   90@2.00  $/  W@J.90 

Chicago J    ■•' 

St .  Louis  delivTcd ....        1  65* 
2  (0 

2  25 

3  00» 
2  00 
1.50 


Dallas 

Sao  Francisco. . . . 
Boston,  delivered .  . 
Minneapobs,  at  pit 

Kansas  Cityt 

Denver 

Seattle  delivered 

Atlanta 

(Cincinnati  delivered .  .  . 

Lo6  Angeles 

Detroit 

Baltimore 

Montreal 

Biimirgham  de'  tered 
•Per  ton.     tF  o.b.  Jopli 


Current 

NewYork i-00 

Denver 2  00 

Chicago 1  -  '  < 

St.  l.ouis.  per  ton 1  JS 

Seattle I    50 

Dallas,  delivered 3 .  09 


Ago    Current 

$3.00     $s.ov 
2 . 00         I . 80 

2  75       i.rr, 

l.60t 

1  25 
2.50 

2  25 


1  40 

1.50 
3.50 


Year 

.^go    Current 
$3  00     $1.25 

1    80        I    60 

2.75      irr, 

1.65 

I   25 


Minneapolis,  al  pil 2.00 

Cincinnati J.I7i 

San  Francisco 2.25  1    50 

Boston,  per  ton 2  65  3   50 

New  Orleans 2  85         3  60 

Loa  Angeles,  per  ton 1.35t        I    25 

Atlanta,  per  ton -   '.' 

Detroit 2.00         2.25 

Baltimore,  per  ton 1  •  40  1 .  40 

Montreal,  per  ton I.SH         1 .  4S         J.^J 

Birmingham,  per  ton •• 

*  Fine  white  sand:  Pacific,  $4  per  Inn;  Ottawa,  $4.50 
t   Frcightfrom  quarry  to  Los  Angeles  is  70o.  per  (on.  a 
price. 

1  Per  cii.  yd. 


2  16! 


2  65 


/  .«t 


2.00 
1.60 


1.50 
1  50 
3  00 


2.25 
1.60 


1  40* 

1  50 

2  50 
I  00 
175i 
1.50 
2.00 
1.35 
I.20t 

1  35 

2  00 
2.40 
1.25 
1.37 


3.00 
2.25* 
2.6S; 
I  60* 
1.90* 
1.75* 
2.00* 
3  20 
in,  Mo. 


2  75 

2.00 

3  50 

1  50 

3  00*(d.l  I 
2.25 

2  35 

3  50(del.l 


1  6S 

2  10 
2  50 
3.00* 
2  25 

I  50 


I    60» 
1   75 

1  80* 

2  35* 


.1.00 
2  25* 

2  06i 
I  70* 
I  90* 
1.65* 
2.10* 

3  10 


One  Year  .^go 
*2  15 

2  75 
2.00 

3  50 

1  50 

3  00*  .  .iel 
2.50 

2  35 

3  50  dpl. 

I  65 
1.70* 
1   75* 


CRUSHED  SLAG— Price  of  crushed  slag  in 
l!-In. 

I  .K.„™  or  Bethlehem,  Pa $1   00 

r  Catasaqua.  Pa )   00 


rload  lots,  per  net  ton,  at  p'.ants: 


d  Kr 


Buffalo,  N 
Emp.rium.  I'a 
East  Canaan,  Conn 
Birmingham,  Ala.  . 

Toledo.  Ohio 

Atlanta,  Ga 

Easter       Pennsylva 


Mn. 

$1    00 

I    00 

I    25 


Roofing 
$2  50 

2  00 
2  25 

4  00 
2  05 
2  35 


I  25 
I  25 
I   10 


Wtitrn  Pennsylvania     and     Nov 

Jersey 

Birmingham,  f.o.b.  s.dings  $1.12  (o 


1.25 
$1.45  per 


1.25 

...  yd. . 


LIME — Warehouse  prices: 

Hydrated,  per  Ton 
Finishing  Common 

NewYork $16  99 

Chicago moo  _^... 

St   Louis S2.i!0  il9.00 

Boston ^.100  W.OO 

Dallas 25.00 

Cincinnati ^•'•*\ 

San  Francisco 25 .  40 

MinneapoUs 29.00 

Denver 30.00 

Detroit IS.  ~A  '''" 

Seattle 27.50  .  .  ^ 

LosAngeles .....  30  00 

Baltimore 15.00  13  00 

Montreal -'«  W  .... 

Atlai^ta 19  00  6  00 

New  Orleans  i  /  .  z? 

*  2B0-lb.  barrels  (net),     t  Per  bushel,      t  Per  ton 

Minneapilis  quotes  e  mmon  lump  linu-  Kelly  I 

Cincinnati  quotes  hydrated  lime  pet 

NOTE— Refund  of  10c.  per  barrel. 


ump,  per180-Lb.  BaireUneO 
Fimshing  Common 


() ,  j.5 
22.00 
22.00  (white) 

2.95  (bbl.) 


1.80 

1.40 

.95t 
II. SOT 

10  50) 

3.50 

3  25 

3.00* 

3  00* 

12  00 

15.00t 

2.00 

1  60 

1  75 

■  50-lb.  sack. 


hite;  brown  is  $1.50. 


NATURAL  CEMENT— Price  to  dealers  for  500  bbl.  or^o"^^'^ 

"'  '"^''  12  80 

Minneapolis  (Rosendale) ♦,    .„ 

i<.insa»  City  (Ft.  Scott) \  "^ 

New  Orleans 

Atlanta  (Magnolia) 

Cincinnati  (I'tica)  .        

Boston  (Rosendale) 


11.00  to 


.,  exclusive 
e  Year  Ago 
$3  00 

I   60 

3  36 

1  90 

2  15 
2  35 


PORTLAND  CEMENT— Current  price.'  are  for  barrels 
bags,  to  contractors: 


One 
Year 
Ago 
$1  50 
I  00 
2.75 
1.65 

1  25 

2  00 

0  75 

1  45 
I  50 
2.75 

1  85 
1.15 

2  75 
2.00 

70 
I  10 
I   25t 


New  York  (delivered) $J .  ijO 

New  York,  a'ongside  dock   to 

dealers , 3'" 

Jersey   City  (delivered) j.l'O 

Boston •l' 

Chxago i^l 

P'ttsburgh If 

Cleveland *•*» 

Det.ro  t -% 

Indianapolis -■-•' 

Toledo f*' 

Milwaukee •■''' 

Duluth ?,?? 

Peoria 


Cedar  Rapids'. S.^' 

Davenport -  ^J 

^'•'-°"'"-- ::    j'.si 

3.20 


included  in  above 


San  Franc' p 

New  Orleans 

Minneapolis   .(dcivered)      . . 

Denver 

Seattle. .  

I)alla.s    .  

Atlanta.  .  

Cincinnati 

I.oa  Angeles ;•■■,■  j  i  V  ' 

Baltimore  (del.)  dl»ylo«l  loU. 

Detroit 

ingha 


2.40 
2.89 
2.86 
2.17 
2.17 
2.43 
2.43 
2.43 
2.49 
2.39 
2.10 
2.45 
2. SI 
2.47 

2  90 

3  09 
3  20 


3  31 

2  91  (del) 
2  43 


carload  Iota,  irilhnt 

One  Year  Afl 
Without  B« 
$4   IP 


4  39 
3  32 
2  35 
2  42 
2  73 
2  71 
2  57 
2  71 
2  59 
2  35 
2  63 
2  71 

2  67 

3  00 
3  09 
5  00 
3  42 
3  25 

3  12 
2  92 

4  90 

2  85 

'  '0    ... 

3  59  (del) 
3  50 


Kan 


iCiiy. 


Montreal. 


2  85 

;'  no 

„„„^  2  75 

NOTE— i3ng.«  lOc.  each.  40c.  per  bbl. 

inlosAng.l.^  ,         ,.  ,      . 

Current  niill-lirii-s  per  biirrcl  in  eiirlraid 

HuniiiKtc.il,  li"l 

PitLsb 


2.75 
BOe.  per  bbl.  i 


Montreal; 
t  bags; 


2  76 

2  '5      ^ 
60c    per  Ml 


Sl..<-ll< 


,  Mil 


North„nil.t..n,  N.  V 
Hu.l,s,,n,  N.  V 
Viilcnnite.  N    J 
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TRIANGLE  MESH— Price  per 

100  sq.ft.  in  ( 

artoad  lots: 

STRUCTURAL  MATERIAL- 

—Following  arc  base  prices 

.  0.  b. 

mill. 

Pittsburgh 

PLAIN  4-INCH  BY  4-INCH  MESH 

and  Birmingham  together  with  quotations  per  100  lb.  fro 

n  warehous 

es  at  places 

Pitts- 

New  York 

San 

named; 

Bir- 

Style 

Number 

032 

Weight  in 

bnrgli. 

(Ware- 

Fran- 

Pitts- 

ming- 

New 

Cii- 

San 

Pounds 
0  022 

Mill 
$0  74 

bouse) 
/   13 

Chicago 
$0  82 

Dallas 
$1    15 

burgh, 

Mill 

ham 

Mill 

(del.) 

.St. 
.ouis 

cago 
(del.) 

F;ran 

049 

0  028 

94 

I    iO 

1    05 

1 

46 

1    56 

Beams,  3  to  1  5  in.                I  75 

$2  00 

$2  88     $4  00     i 

3  97  i 

#2 

88 

»3  85 

068 

0  035 

1    14 

I    67 

1    27 

1 

80 

1    92 

Channel,  J  to  15  in.  .          17.'! 

2  00 

2  88       4  00 

i'  975 

I 

8K 

3  85 

093 

0  045 

1    46 

S   11 

1    63 

2 

30 

2   46 

Angles.  J  to  6  in..  J  in. 

126 

2 

86 

3  07 

("  thick /    7.5 

e  00 

2  88       4  00 

7  97! 

2 

88 

3  85 

153 

i 

40 

Tees,  3  in.  and  larger. .         1  75 

S  00 

2  88       4  00 

.'  97; 

7 

88 

3  85 

245 

0   103 

3   24 

i  5.1 

3  63 

5 

93 
15 

Plates 175 

2.00 

2  88       4   00 

,■  97; 

2 

88 

3  85 

287 

0    119 

3  75 

4  20 

5 

96 

6  41 

336 

0   138 
0   160 

4  35 

5  04 

6  07 
7.01 

4  87 

5  65 

7 
8 

32 
00 

395 

PAVING 

036P 

0   017 

to  56 

$0  88 

0  62 

tn 

88 

RIVETS — The  following  quotations  are  per  1 00  lb. : 

053P 
072P 

0  024 
0  031 

79 

99 

1    20 
1    48 

0  88 

1  11 

1 

1 

24 
57 

STRUCTURAL 

097P 

0   040 

1   28 

1    87 

1   43 

? 

02 

—  Warehouse 

. 

049R 

0  024 

79 

1    20 

1 

24 

—  New  Yorl 

— . 

San 

067R 
084R 

0  031 
0  040 

99 
1  28 

1   48 
1.87 

1 

2 

57 
02 

Pittsburgh,   Current       One          Chi-           .St. 

Frai 

Dallas 

Made  i 
I50-,  200- 

a  1 6-,  20-. 
and  300-ft 

24-,  28-,  32-    36-,  40-.  44-.  48-.  52-  and 
.  lengths.    Galvanized  is  about  ISVi;  high 

i6-ir 

.  width 

in  rolls 

i  in.  and  larger       #2  65         $4 

40       $6 

00       $3  68       I.V 

77i 

#5 

0 

J5  50 

carload  lots  per   100  yd.  for  painted 


St.                  San 

G«ge          Weight 

*New  York 

Chicago 

Louis          Francisco            Dallas 

27              233 

»23  25 

$23  39 

f23  S9            t27 

62            $25  50 

26              250 

24   65 

24  93 

2S  ii             2e 

«7               27.56 

25              300 

27   30 

27  45 

■27   1,5 

30  71 

24                340 

29    10 

29  33 

89   S.l              .111 

M               33   16 

22              433 

33  80 

!  from  mill,  f 

34  06 

rcight  alio 

26  60 

35  10 

*  Material  shippe 

wed.  or  at  warehouse. 

Delivery  charge 

B  Ic.  per  sq.yd. 

JARS.  CONCRETE  REINFORCING— Current  quotations  per  100  lb.: 

ROLLED  FROM  BILLETS 

Pitts- 

Bir- 

San 

burgh 

mingham 

New 

St. 

Fran- 

Inches         Mill 

Mill 

York 

Chicago      Louis 

Dallas        Cisco 

and  larger  %1  65 

tl   90 

$2  78 

$2  78          $2  S7 

$3   50         $2   35 

and  larger     1   70 

:J    _'.5 

2  83 

2  82            2  92i 

3   55            2  40 

and  larger     1    75 

-'    ..*.'> 

2   88 

2   88            S.97i 

3  60           2  45 

and  larger     1   90 

2   25 

2  93 

3   03            .1  12i 

3  75           2  60 

and  larger      -^15 

2.25 

2   98 

3.48            3.J7i 

4   00           2  85 

*  Includes  15c  charge  for  cutting  to  lengths  of  2  ft.  and  oi 
Twisted  bars  cut  to  length  take  extra  of  275c.  per  100  lb. 

ROLLED  FROM  RAILS  - 


C'hicago 
nd  larger  t\    90 

1      I    95 

2   00 


Louis 
$1  90 

1  95 

2  00 


Dallas 
$3  25 


Chicago 
$2  30 
2  30 


Dallas 
$3  SO 
3  75 


RICK — Contractors  price  per 


ew  York  (del).    $18 
ew  York  (at  dock) . . 

hicago 

t.  Loui.s,  salmon. ,  . 
'enver,  salmon  . . 

alias 

in  Francisco 

OS  Angeles 

OHton  (del.) 

Ibineapolis  (del.) .... 
anaas  City .... 

■attic  

incinnati 

lontreal  (del.) 

etroit  (del.) 

:iItimore  (del.) 

tlanta    

ew  Orleans 

irmingham ....... 


Current 

40(a,19  40 

I5(a,l5  50 

II   00 


1,000  in  cargo  or  carload  lots 

Common ■ 

One    One  Y 
Month  Ago   Ago 

$18  40 

15(3)15  50 

II  00 


$22  70 


*—  Paving  Block  — 
3-iDch*  4-inch* 
#47  00   $42  50 


17  00 

14  00 
12  72 

18  00 

15  50 
17  00 
17  00 


17  00 
14  00 
12  72 


15  00 
17  00 
15  00 
22  07 


15  50 
17  00 
17  00 
15  50 
14  00 
19  00 
;/;  ijo         16  00 


18   00  18   00 


IH 


17  00 
20   00 

10  00 
14   00 

11  30 


17  00 
20  00 

10  00 
14  00 

11  50 


13  50 
30  00 
24(u;26 
22  00 

19  00 
24    00 

20  00 
22   00 

20(a  25 

24  00 

25  50 


44  00  

44  38 

(not  used) 
46  00        56  25 
37  00         43  00 


48  00 
1,1  »r) 
100  00 


53  50 


•  For   paving   blocks 

3!x8:.x3 

and    3;x8ix4 

respectively. 

t  Vitrified,  fob 

ant,  Baltiii.c.re. 

OLLOW  TILE— Price 

per  block  in  carload  lot 

s  for  hollow  l.u 

llding  ti 

e: 

• New  York 

Perth 

Current 

One 

San 

Amboy 

on 

Year 

Chi- 

St 

Louis 

Fran- 

N. J.. 

Trucks* 

Ago 

cago 

cisco 

Factory 

l!il2il2...   HO  11370  $0  2444 

$0  0926        , 

$0  osn 

$0   145 

.xl2xl2...          15160 

3259 

1343 

115 

12 

1x12x12...          20210 

4345 

1575 

150 

29 

$0  17810 

hil2xl2... 

1853 

200 

22260 

!il2xl2 

*  5  per.  off  for  caah. 

2408 

.230 

26720 

4x12x12 

8x12x12 

12x12x12 

n«ton 

»0  »»7 

t0.1S5 

)0  260 

inncapolis  (f.o.b.  cars) 

084 

161 

230 

inneapolifl  (delivered)  . 

092 

175 

250 

incinnati 

0682 

128 

175 

annas  City 

100 

09 

10 

175 

16 
175 

225 
23 

■attle 

30 

103 

185 

22* 

ewOrleans.    .    ^..      ■ 

.14 

25 

42 

etroit  (delivered)  . 

070 

135 

225 

ontroal 

20 

30 

35 

dtimore.  ... 

16 

26 

42 

lanta 

0765 

136 

illas. 

124 

rmingliitri) 

095 

178  5 

i  in.  and  la*-gpr    .      2  75 

landH 2  90 

J  and  ft 3.15 

Lengths  shorter  than  1  i 
take  an  extra  of  25c. 


4  50 
4  65 
4  90 

. take  an 


3  78 
3.93 

4  28 


S  S7i 
3.87i 
:l  «75 


5  60 

5  75 

6  00 


5  65 

5  80 

6  05 


cngtlis  between  1  i 


NAILS — The  following  quotations  are  per  keg  from  wareho 


Pittsburgh, 
Mill 

Wire »2  75@»3  00 

Cut 3  00®  3  25 


San  St.  Mon- 

Chicago    Francisco  Dallas  Louis  treal 

$3  50         H  90  $5  00  13  48  $4  95 

«  to          6.25  7.75  4  08  5  00 


PREPARED  ROOFINGS— Standard  grade  i 
nails  and  cement,  costs  per  square  as  follows: 


-Ne 


3-Ply 


1-Ply 


-  Philadelphil 

2-I'Iy 


No.  I  grade 
No.  2  grade.. 


$2  02 
1  77 


$2  38 
2  08 


l-Ply  2-1 

l.c.l.  I.C.I.  I.cl. 

$2  12  $2  48  $2  90 

1  87  2  18  2  55 

Slate-surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $2.15  j 
in  carload  lots  and  $2.40  for  smaller  quantities  f.o.b.  Philadelphia. 

Shingles,  red  and  green  slate  finish,  cost  $6.15  per  square  in  carloads;  $ 
smaller  quantities,  in  Philadelphia. 


ROOFING  MATERIALS— Prices  fob.  New  York: 

Tar  felt  ( 14  lb.  per  square  of  100  sq.ft  )  per  roll  cif  432  sq.ft %2  35 

Tar  pitch  (in  400-lb.  bbl),  per  lOOlb                                185 

A.sphalt  roofing  (in  barrles) ,  per  ton 47 .  50 

Asphalt  felt  (hght) ,  per  ton 77.00 

Asphalt  felt  (heavy) ,  per  ton 7«  50 


SHEETS— Quotations  are  per  100  lb.  in  various  cities  from  warehouse  also  the 
base  quotations  from  mill: 

Pittsburgh,  San 

Large              St.  l''ran-  New 

BlueAnnealed                             Mill  Lots  Louis  Chicago  cisco  York 

No.  10 $;J  .50           i2  87\  %3  SS  $5  50  %S  2H 

No.  12...                                            2  60  2  9S\  3  i.S  5  55  3  33 

No.  14,.                                              J   70  .(   971  3  iS  5  60  S  38 

No.  16 2  80  3  071  3.58  5  70  3iS 

Black 

*Nos.  18and20 SSH  3  95  3  95  5  80  s  so 

*Nos.  22  and  24 2  90  .',  On  j  00  5  85  .)  S5 

*No.  26 2  95  i  05  i  05  5  90  3  90 

*No.  28 3  00  i  15  i  16  6  00  iOO 

Galvanized 

No.  10 3  00  J./.7  i.I5  i  OO 

No.  12 .1.10  i   25  i.25  U.85  i  10 

No.   14 !.10  i.25  i  25  5  85  i   10 

Nos.  l7to2l 3.i0  i.S5  J. 55  G.15  i   iO 

Nos.22and24 155  J, 70  470  6.30  i   55 

*Nos.  25  and  26 (70  i  85  i.85  6   i5  i   70 

*No.  28 i  00  5.15  5.15  6.75  5.00 

*For  painted  corrugated  sheets  add  30c.  por  1,000  lb.  for  5  to  28  gage;  25c.  for 
19  to  24  gages:  for  galvanised  corrugated  sheets  add  15c.,  all  gages. 


LIN. 

JEED  OH.— Thes 

e  prices  arc  per  gallo 

i. 

New  York 



Ch 

cogo   

Oi 

c 

One 

f;urrcnt       Y 

car 

Ago 

Current 

Year  Ago 

Raw 

in  barrel  (5  bbl) 

$«   7C 

$1 

25 

$0  87 

$1   40 
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WHITE  AND  RED  LEAD— Base  price  per  pound: 


lOO-lb.  keg 

25  and  50-lb.  kegs 

I2i-lb.  keg 

5-lb.  cans  


Dry 
12  25 
12  50 
12  75 
15  25 
17  25 


In  Oil 

13  75 

14  00 
14  25 
16  75 
18  75 


Drv 
15  50 

15  75 

16  00 
18  50 
20  50 


In  Oil 
17  00 
17  25 
17  50 
20  00 
22  00 


Current 
Dry 

In  Oil 
12  25 
12  50 
12  75 
15  25 


1  Y 


Ago 

Dry 

and 
In  Oil 
15  50 

15  75 

16  DO 
18  50 
20  50 


LUMBER 


San  Francisco — Prices  of  rough  Dougla: 
load  lots: 

Lumber  Prices 
6-8  and 


3x6  and  8 
4x4-6  and  8 
3x10  and  12 


12  Ft. 
$23  00 
25  00 
27  00 

27  00 

28  00 

29  00 
SO  00 

24  Fl 


Yards  at  So 

10-16-18and 

20  Ft. 

$28  00 

28  00 
30  00 

29  00 

30  00 

31  00 

32  00 

„i  r,„i.r 


$30  00 

32  00 

30  00 

32  00 


in  Francisco 
22  ;ui<i 
24  Ft. 
$31  00 
29  00 
31  00 

31  00 

32  00 

33  00 

34  00 
25  lo  32  Ft 

$32  00 
34  00 
32  00 
34  00 


5  t.)  32  Ft. 
$33  00 
31  00 
33  00 

33  00 

34  00 

35  00 
30  00 

!3to  40  Ft 
$34  00 

36  00 
34  00 
36  00 


New  York,  Chicago  and  St.  Louis 

. Pouthern  Pine ^ 

New  Y'ork* Chicago  -- 

20  Ft.  20-24  20  Ft.  22- 

and  Under  Ft.  and  Under  24  Ft. 

3i   4  to    8x8 $35  00  $36  00  «41   00  »42  00 

3x10  to  10x10 37  00  38  00  43  00  44  00 

3x12  to  12x12      40   00  41    00  46   00  47   00 

3xl4to  14x14    45   00  46   00  4'iOO  50   00 

3il6lol6xl6 5000  5100  5900  6000 

3x18  to  18x18     .  55  00  56  00  64  00  65  00 

4x20  to  20x20     65.00  66  00  66  00  67  00 

*  Wholesale  price  (to  dealer.s)  of  long  leaf  pine.  Short  leaf  pine  up  to  14  x  14 
costs  $15  per  M.  less.  - 

Price  to  contractors,  on  lighters  or  cars.  New  York,  about  $5  additional. 

St.  Louis:  Yellow  pine,  22(a  24  ft.  long.  3  x  4  to  4  x  4,  $34  50;  3  x  6  to  8  x  8. 
I.M;  3  I  12  to  5  X  12.  $40:  3x  14to4x  14.  $46;  3x  16  to  4  x  16.  $51;  3  x  18  to 
5  I  16.  t58. 

Over  24  ft.— Add  $1  for  each  additional  2  (t  in  length  up  to  30  ft.  for  sizes 
12x12  and  under,  for  sizes  over  12x12  add  $2.  for  merchantable  add  $2  to  sizes 
10  s  10  and  under.    For  pine  add  $2  to  t lie  price  of  merchantable  for  all  sizes. 


Other  Cities 

I2x 

12-In. 

8  I 

8-In.  X  20  Ft.  and  Under 

20  Ft.  and  Under 

P. 

Fir         Hemlock 

Spruce 

P, 

Fir 

Boston 

$47  00 

$52  00       $55  00 

$48  00 

$57  00 

$52  00 

Seattle 

22  00 

22  00 

New  Orleans. . , 

. .         28  00 

23    5(1         

33  09 

27  00 

Baltimore  . 

30  00 

32  50 

38  00 

50  00 

45  00 

64  00 

Montreal   

7S  00 

85   00          68   00 

78  00 

78  00 

100  00 

Los  .'Vngeles. . .. 

4/  iin        ill  (1(1 

il   00 

Detroit  

Quotations  f.  o 

b.  mills  or 

Iv 

31   75 

32  75 

Minneapolis,  .  ,  . 

. .         42  00 

36  00          33  00 

49  00 

36  00 

39  00 
35  00 

Dallas 

.        31    00 

Kansas  City   . . 

40  00 

47   00          47   0(1 

;  J  .'»o 

i.',  50 

Birmingham   . . . 

30  00 

34  00 

1  Ii.    Hough.  10  It 

.X  16  Ft.— 

2-In.  T 

and  Gr, 

and   Under 

10  In. 

X  16  Ft. 

1' 

Boston $47  00 

Seattle 

New  Orleans,  at  mill 52  00 

Baltimore 34  00 

Cincinnati 62  50 

Montreal 120  00 

Los  Angeles 

Dc 


llendock 


i'lr 


Minneapolis 38.  00 

Atlanta 15  00 

Dallas     32  00 

KansasCity 37  00 

Birmingham 25  OOf 

*  Montreal— tip  to  32  ft.;   over  which 
Birmingham— fix  1 2x1 6.     $2  addition: 


$48  00       $37  00       $45  00  $48  00 

15  00          16  00 

25  00  32  00  

32  50  ... 
80  00      .      33  50 

60  00    60  00    80  00  80  00 

.li  (III         ,1.1  Oil          ,  ,  .  .  63  00 

29  75    27  75 

31   25         30  25         37  00  29  25 
18  00  .... 

30  00         34  00  ... 

31  00         16  00  SG  00 

23.00         

.  $3.00  per  M.  increa.sc  up  to  30  ft. 

il  per  M.  ft.  for  delivery 

Ic.    R. High  fir,  2  x  1 2  ami  2  x  4.  by  16  ft. 


FREIGHT  RATES 


On  finished  steel  products  in  the  Pittsburgh  district,  including  plates,  struc- 
tural shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire  nails, 
rivets,  spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc.  the  following 
freight  rates  arc  effective  in  cents  per  100  lb.,  in  carloads  of  36.000  11>.: 
Baltimore         .  $0  33)  Detroit  ..  $0  33 

Birmingham        .      .  76!  Kansas  Citv  8li 

Boston 411  New  Orleans  51) 

BniTalo 29)  New  York      .  38 

Chicago 38  Pacific  Coast  (all  raill .  I    66) 

Cincinnati 325  Philudelphin  35 

Cleveland ,        .  24  St.  Louis 47} 

Denver I   35*  St.  Paul 66i 

Note — Add  3";  transportation  tax.     *  Minimum  carload.  400001b. 
Minimum  carload.  50.000  lb.,  structural  steel  only:    80.000,  lb.  for  other  iiun  or 
teel  products. 


CONTRACTORS'  SUPPLIES 


STEEL  SHEETPILING— The  following  price  is  base  per   100  lb    f.  o.  b    Pitts- 
burgh, with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  .\go  One  Y'ear  Ago- 

$2  00  $2.00  $4.00(s»$5  00 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows: 

New  York 

and  East  of 

Missouri  River 

Hercules  red  strand,  all  constructions 25<"„ 

Patent  flattened  strand,  special  and  cast  steel   S5% 

Patent  flattened  strand,  iron  rope i(jc^ 

Plow  steel  round  strand  rope 40% 

Special  steel  round  strand  rope 35% 

Ca.st  steel  round  strand  rope 271% 

Iron  strand  and  iron  tiller 10% 

Galvanized  iron  rigging  and  guy  rope +7)% 

California.  Oregon,  Nevada  and  Washington:    Galvanized  iron  rigging  and 
guy  ropes  +  12)%;  bright  pp.w  35%,  off. 

Wy  rning.  New  Mexico  and  Colorado:       Plow  steel,  round  strand,   35%  off. 
galvanized  iron  rigging  and  guy  rope  4- 12|% 

Arizona:   30%  plow  steel:     -1-17)%  galvanized  iron  rigging  and  guy  rope. 
Montana.    Idaho  and  Utah:   30%  plow  steel;  -1-17)%  galvanized  iron  rigging 
and  guy  rope. 

W  estern  territory  not  included  in  above:  Plow  steel,  35%;  galvanized  iron  rig- 
ging and  guy  rope  -|-  I2J%. 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  )  to  2c.  extra;    while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  Ic.    The 


number  of  feet  per  pound  for  th 
J-in.,  4);  l-in.,  3);  l)-in.,  2  ft.  10  ii 
pound  for  j-in.  and  larger,  in  1200-ft 
Boston 


I  ft.,  i;in.,  6; 
*  i  price  per 


Ne 

Chicago    

Minneapolis  .  , 
San  Francisco 

Atlanta 

Denver 


$0  19 
Mi 

18 


Ne 


■  (Irlc 


Dallas 


nnati 


.  Angeles 
Seattle 
St.  Louis  , 
Montreal 

Detroit 

Baltimore  . 
Kansas  City 
Birmingham . 


EXPLOSIVES— Price  per  pound  of  dynamite  in  small  lots: 

Gelatin 

40% 

New  York 0  3075 

Boston 24 

Kansas  City .24 

Seattle.  .; 1875 

riii.:,go 2275 

Minneapolis SBTi 

s;    l.uuis 28 

1  >.Tiv.-r 1350 

Dallas 29 

Los  Angeles 25 

Atlanta 2S7S 

Baltimore 2550 

Cincinnati 3S75 

Montreal 32 

Hirniii'gham,  deli  ered 1925 

New  Orleans 2725 


PILES — For  plain  pine  piles,  dchvcred  New  Y'ork,  the  price  is  fti  follows: 

Pine  12-in.  butts,  6-in.  tops,  length  4 1-50  ft $9  00(3)  1 1  00 

Pine  14-in.  butts,  6-in.  tops,  length  51-60  ft 18  50(all5  50 

Pine  14-in.  butts,  6-in.  tops,  length  61-71  ft 19  00@2I  00 

St.Lonia 

U.9S 

8  SO 


Dallas 

$4   60 

6-in. 
7-in 

X  30-ft 

X  30-ft 

7    10 

7-in 

X  35-ft. 

8-in 

X  35-ft 

8   45 

7-in 

x40-ft 

8-in 

X  45-ft 

10  38 

8-in 

x50-ft 

I 

I 


S(»RAP — Tho  priros  following  arc  per  Rrotw  ton  paid  to  dealers  nnd  producpr- 
ChicaRO  and  St.  IiOui^t  the  quotiitions  arc  per  net  ton  and 


r  delivery  at  the  buyerV 


oKuJinK 


the  quotiitions  are  per 
freight  transfer  charge: 


N.' 


Xo.  I  railroad  wrought  $10   SO 

Stove  plate 10  50 

No.  \  machinery  cast,  .  U>   SO 

N'achine  shop  turnings  i  0(1 

'  'a-st  borings 1  7S 

ailroad  malleable  east 9  50 

He-rolling  rails 1150 

UolayingrniU 30  00 


Chicago 

St.  I.oui 

$11    50 

$13  50 

12  00 

13  5(1 

13   50 

16  00 

4  00 

6  SO 

5   50 

8  SO 

12  50 

U  00 

13  00 

12  00 

30  00 

27  00 

SIMP  SPIKKS— Current  prices  per  100  lb.: 

'    . —  .San  Francisco  — • 

111  Galv.  Block 

1                                      $9   10  $8  40 

1                             8  65  6  65 

!                       8  50  6  50 

Pittsburgh  base,  I«.f5@(3  40  per  100  lb. 


Seatll. 
Black 

$8  55 
8  15 
8  30 
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Why  Stop  There? 

AS  A  PART  of  a  policy  of  retrenchment  the  city 
,Z\ council  of  Swift  Current,  Sask.,  has  dismissed  its 
city  engineer  and  its  chief  of  police.  The  reported  sav- 
ings is  $12,000  a  year.  Why  should  the  city  council 
stop  there?  Why  not  abolish  the  whole  city  govern- 
ment? 

Freight  on  Street  Railways 

THREE  of  the  most  serious  problems  in  city  life 
today  are  how  to  relieve  street  congestion,  how  to 
provide  a  low-cost  street  railway  ride,  and  how  to  reduce 
the  cost  of  product  distribution.  During  the  past  week 
two  separate  proposals  have  been  made  to  solve,  partly 
at  least,  all  three  by  one  expedient,  the  transportation  of 
interior  freight  on  street-car  or  rapid-transit  lines.  At 
the  American  Electric  Railway  Association  meeting  at 
Atlantic  City,  J.  R.  Bibbins  urged  the  utilization  of  all 
electric  railways  for  freight  terminal  service,  for  the 
transport  to  and  from  the  city  of  the  goods  laid  down  in 
or  to  be  delivered  to  the  railway  terminal  yard.  In 
New  York  City  the  Transit  Commission  proposed  to  the 
Port  Authority  that  the  express  tracks  of  the  subways 
be  used  in  non-rush  hours  at  night  for  distribution  of 
freight  to  outlying  terminals.  By  such  utilization  the 
subway  revenue  would  be  increased  and  the  local  freight 
distributed  at  low  cost  with  an  appreciable  reduction  of 
the  motor  traffic  now  involved  in  such  transfer.  These 
are  not  new  suggestions  but  they  are  pertinent  ones 
which  deserve  more  consideration  now  than  they  have 
received  in  the  past.  There  is  a  big  investment  in  street 
railways  in  our  cities,  which  is  in  danger  of  being  wiped 
out;  if  there  is  a  chance  that  it  can  be  saved  by  utilizing 
it  to  reduce  living  costs  and  make  traveling  about  the 
city  by  foot  or  by  vehicle  more  tolerable,  the  experi- 
ment would  be  worth  trying. 

Progress  on  Highway  Bill 

THOSE  state  highway  departments  which  have  been 
concerned  with  the  course  of  Congressional  action 
on  the  proposed  amendments  to  federal-aid  highway 
legislation  will  welcome  this  week's  news  from  Washing- 
ton indicating  that  the  conferees  of  the  Senate  and  the 
House  have  reached  agreement  on  a  measure.  The 
present  bill  is  very  similar  to  the  one  passed  by  the 
Senate;  the  principal  changes  are  enumerated  in  this 
week's  news  pages.  The  appropriation  has  been  left  at 
$75,000,000,  although  many  favored  a  larger  sum  but 
feared  adverse  action  by  the  House  in  the  event  of 
greater  demands.  In  connection  with  the  status  of  the 
federal  highway  bill,  it  is  worth  while  to  note  the  com- 
ment from  a  number  of  state  highway  engineers,  ap- 
pearing in  this  week's  news  section,  in  answer  to  a  quei  y 
as  to  policy  on  the  letting  of  next  season's  highway 
contracts  this  fall.  It  is  clear  that  many  states  have 
either  entirely  used  up  or  definitely  allocated  all  avail- 
able funds  for  road-building  purposes  and  that  if  their 


highway  construction  programs  are  not  to  be  inter- 
rupted additional  federal  aid  must  be  provided.  It  is 
essential  that  this  be  done  at  the  earliest  date,  for  there 
is  always  a  lengthy  interval  between  the  authorization 
of  funds  by  the  federal  government  and  their  availa- 
bility for  actually  paying  construction  costs  in  the 
states.  This  feature,  so  well  known  to  state  highway 
engineers,  is  not  generally  realized  by  our  legislators, 
who  need  not  concern  themselves  with  problems  of  plan- 
ning the  year's  work,  developing  a  highway-building 
organization  and  maintaining  it  with  the  properly  quali- 
fied personnel.  Seasonal  slackness  or  activity,  as  has 
been  pointed  out  convincingly  in  the  survey  initiated  by 
Secretary  of  Commerce  Hoover  and  recently  carried  out 
by  the  American  Engineering  Council,  is  one  of  the 
biggest  sources  of  waste  in  industry.  In  the  prosecu- 
tion of  our  highway  building  program  the  full  value  for 
the  millions  spent  each  year  can  be  secured  only  under 
a  continuing  policy  which  assures  to  those  charged  with 
the  planning  and  execution  of  the  work  a  steady  and 
adequate  supply  of  funds. 

No  Time  to  Discriminate 

IN  A  RECENT  meeting  of  the  New  York  Building 
Congress,  Hugh  Frayne,  general  representative  of  the 
American  Federation  of  Labor  for  the  New  York  Dis- 
trict, urged  that  in  the  present  crisis  preference  be  given 
American  citizens  in  finding  work  for  the  unemployed. 
He  believes  that  the  worker  who  has  no  intention  of 
becoming  Americanized  should  be  replaced,  if  employed, 
and  deported  to  his  native  country  if  unemployed.  This 
is  a  drastic  recommendation.  With  the  general  principle 
of  trying  to  induce  those  who  come  to  our  shores  to 
enter  heartily  into  the  spirit  of  America,  to  cast  their 
lot  here  permanently,  to  adopt  our  standards  of  living 
and  our  ideals,  we  ai-e  in  hearty  accord.  But  having 
allowed  these  people  to  come  here,  we  have  contracted 
an  obligation  of  protecting  them  from  discrimination. 
Mr.  Frayne's  recommendation  is,  to  our  mind,  thor- 
oughly un-American,  though  we  are  sure  that  in  making 
his  proposal  he  is  entirely  unconscious  of  the  injustice 
he  contemplates.  Now  is  not  the  time  for  discrimina- 
tion. Rather,  by  giving  every  honest  worker  a  helping 
hand  we  shall  aid  in  that  Americanization  of  which  Mr. 
Frayne  is  so  strenuous  an  advocate. 

The  Revival  of  Business 

OBSERVERS  in  every  field  speak  hopefully  of  the 
outlook.  Optimism  reigned  last  week  at  the  conven- 
tion of  the  American  Bankers  Association.  The  textile 
and  shoe  industries  ai-e  working  at  nearly  full  capacity; 
the  steel  industry  is  picking  up.  Retail  stores  are  re- 
porting good  business,  and  newspaper  advertising  is  on 
the  increase.  The  railroads  are  getting  into  better  posi- 
tion. Carloadings  are  increasing  weekly,  and,  even 
though  maintenance  and  repair  forces  have  been  in- 
creased on  some  roads,  there  is,   in  general,  a  steady 
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improvement  in  net  earnings.  All  of  these  factors  con- 
tribute to  the  growing  feeling  of  confidence,  and  well 
established  confidence  is  a  sure  forerunner  of  healthy 
business  conditions.  Only  export  trade  seems  to  lag 
badly,  but  that  is  caused  by  the  very  unsatisfactory 
position  of  the  foreign  exchanges  and  the  consequent 
inability  of  Europe  to  buy  in  large  volume.  While  the 
outlook  is  encouraging,  there  is  nevertheless  a  feeling 
that  we  cannot  count  upon  a  boom,  that  the  improvement 
will  be  slow.  In  any  event,  we  have  "turned  the  corner." 
It  is  far  healthier  for  business  to  be  looking  uphill  than 
to  be  putting  on  the  brakes  and  trying  to  avoid  the 
dangers  of  a  rapid  downward  descent. 

Unemployment  Statistics 

I?IVE  and  three-quarter  millions  was  the  estimate  of 
decrease  of  employment  between  the  peak  of  1920 
and  July  of  this  year  made  during  the  summer  by  the 
Department  of  Labor.  At  the  Unemployment  Confer- 
ence this  figure  was  challenged.  The  National  Industrial 
Conference  Board  puts  present  unemployment  at  3,500,- 
000,  and,  judging  by  the  testimony  at  Washington,  the 
correct  figure  is  probably  not  far  from  4,000,000.  Even 
this,  however,  is  not  a  figure  of  normal  unemployment — 
that  is,  unemployment  of  those  who  naturally  work  for 
a  living — but  is  a  measure  of  the  decrease  of  employ- 
ment from  the  high  figures  of  last  year.  The  situation, 
therefore,  is  not  as  serious  as  the  country  was  led  to 
believe  from  the  figures  put  out  by  the  Department  of 
Labor.  Nevertheless,  the  activities  springing  out  of 
the  Unemployment  Conference  are  fully  demanded  by 
present  conditions. 

Aggravated  Sludge 

THE  sceptic  tank  has  now  been  followed  by  aggra- 
vated sludge.  Curiously  enough,  and  quite  fittingly ; 
some  will  think,  "aggravated"  sludge  is  coupled,  in  this 
latest  newspaper  nomenclature,  with  the  Imhoff  tank. 
Thus  the  Herald,  of  Brovrasville,  Tex.,  in  its  issue  of 
Aug.  5,  announces  that:  "The  construction  of  an  Im- 
hoff  sewage  disposal  tank,  with  the  aggravated  sludge" 
at  a  cost  of  $15,000  is  proposed  by  "visiting  sanitary 
engineers,"  or  as  an  alternative  "an  Imhoff  tank"  and 
a  "carry  off  sewer  line"  to  the  river  at  a  cost  of  $65,000. 
Engineers  can  guess  what  is  really  intended,  even  if 
the  citizens  of  erstwhile  turbulent  Brownsville  are  left 
in  the  dark,  but  the  best  of  engineers  will  be  puzzled  to 
know  what  one  of  the  visiting  engineers  really  had  in 
mind  when  the  Herald  represents  him  as  speaking  of 
the  "evaporation  process"  as  a  possible  way  of  dispos- 
ing of  the  "water"  from  the  proposed  sewage-works. 
Thus  do  the  daily  newspapers,  in  places  large  as  well 
as  small,  enlighten  or  darken  the  public  mind  on  munici- 
pal engineering  projects. 

Business  Men  or  Statesmen 

THERE  is  always  danger  in  trying  to  dismiss  with, 
brief  comment  a  subject  involving  the  welfare  of 
great  states  and  their  millions  of  population.  Never- 
theless, we  do  not  want  to  let  go  by  without  at  least 
a  word  Hugo  Stinnes'  remark  to  Isaac  F.  Marcosson  as 
reported  in  the  Sept.  24  issue  of  the  Safurdaij  Evening 
Post.  Said  Stinnes:  "The  whole  world  is  sick  and  the 
politicians  of  Europe  give  it  no  opportunity  to  get  W3ll. 
A  few  business  men  sitting  around  a  talile,  discussing 
matters  calmly  and  amicably,  could  achieve  more  re- 
construction than  all  the  chatter  of  self-seeking  poli- 


ticians.    The  curse  of  Europe  is  politics,  and  until  the 
politician  is  eliminated  there  can  be  no  stabilization." 

Most  men,  wf  believe,  are  willing  just  now  to  rail  at 
the  statesman,  and  to  assent  to  the  generalization  that 
too  often  he  is  nothing  but  an  international  politician. 
We  are  not  so  sure,  however,  that  the  remedy  lies  in 
turning  the  job  over  to  the  business  man,  except  as  a 
temporary  assignment.  For  the  minute,  he  would  prob- 
ably be  willing  to  overlook  all  past  jealousies  and  stick 
to  the  task  of  working  out  a  solution  that  would  make 
for  quick  world  readjustment.  We  are  inclined  to 
doubt,  though,  v^-hether  as  a  long-time  director  of  inter- 
national adjustment  his  results  would  be  better  than 
those  achieved  by  the  statesmen  of  the  past.  Surely  the 
latter  have  had  an  economic,  a  business  ideal.  Terri- 
torial expansion,  trade  penetration,  international  alli- 
ances have  been  dictated  on  economic  grounds.  Cer- 
tainly the  international  business  relations  before  the 
war  should  have  deterred  business  men  from  the  cata- 
clysm. That  they  did  not  may  be  chargeable  to  the 
over-ruling  of  their  views  by  war-lords,  but  business 
had  long  been  intimate  and  in  accord  ^vith  the  military 
powers. 

Could  the  business  men  be  relied  upon  to  do  that 
which  was  best  not  for  business,  not  for  business  men 
as  distinct  from  the  rest  of  the  community,  not  for  the 
glory  and  perpetuation  and  strengthening  of  a  dynasty 
or  of  a  political  clique,  but  rather  that  which  was  good 
for  the  masses  in  their  respective  countries,  something 
might  be  gained  in  passing  over  to  them  the  powers 
now,  and  hitherto,  lodged  in  the  statesmen.  Without 
such  purpose,  however,  we  could  hardly  look  for  more 
from  them  than  we  have  received  from  the  international 
politicians  who  have  directed  Europe's  destinies. 

Again  we  say  that  this  is  too  big  a  question  to  be 
dismissed  with  brief  comment,  but  even  a  few  words 
may  help  to  stimulate  the  thinking  of  our  readers  in 
this  important  direction. 


Public-be-Damned  Policy  of  the 
Building  Industry 

"•"^ROOKED  business  agents,  ignorant  and  poorly- 
V_>  balanced  workmen,  selfish  and  narrow-visioned 
contractors,  greedy  material  dealers,  all  are  taking  part 
in  what  is  in  effect  a  conspiracy  to  ruin  Chicago."  Thus 
the  Chicago  Tribune,  in  a  recent  editorial  discussion 
of  Judge  Landis'  decision  concerning  wage  adjustment 
in  the  building  trades,  characterizes  the  local  building 
industry.  The  Tribune  extends  to  Judge  Landis  its 
sympathy  in  his  endeavor  to  fix  a  scale  equitable  to  all 
concerned,  asserting  that  compared  to  his  task  of 
"cleaning  up  the  Chicago  building  trades  the  labor  of 
Hercules  in  the  Augean  stables  is  as  the  parlor  maid's 
difficulties  in  dusting  the  grand  piano." 

Repudiation  by  labor  organizations  of  their  pledge  to 
abide  by  the  decision  and  their  request  for  a  rehearing 
as  well  as  the  action  of  contractors  in  continuing  the 
old  scale  after  the  new  was  announced,  merely  to  avoid 
labor  difficulties,  are  the  reasons  for  the  well-deserved 
censure.  It  is  just  such  actions  that  account  for  the 
public's  lack  of  faith  in  the  building  industry.  One 
decayed  apple  in  a  basket  will  soon  ruin  the  rest.  A 
group  of  crooked  transactions  undermines  confidence  in 
the  whole  industry.  Much  is  being  said  about  the  need 
for  securing  public  confidence  by  stabilizing  material 
prices  and  wages,  and  giving  honest  effort  for  a  day's 
pay.    But  such  incidents  as  have  been  brought  out  in 
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New  York,  Chicago,  and  Buffalo  through  legislative  in- 
vestigations, and  in  other  cities  through  other  means  of 
publicity,  have  set  back  far  the  restoration  of  public 
confidence.  Judge  Landis,  the  agent  of  mediation  and 
the  representative  of  the  public  in  the  Chicago  case  has 
found  out  too  well  that  a  pledge  is  not  inviolable.  The 
industry  will  not  clean  itself ;  it  will  not  allow  others  to 
help  in  the  process.  The  penalty  is  protracted  public 
suspicion,  with  inevitable  but  difficult-to-estimate  losses 
to  all  concerned.  In  the  end  may  come  some  form  of 
public  regulation,  for  the  public  in  the  past  has  stepped 
in  and  thus  protected  itself  against  those  who  infringed 
its  rights. 

Airplane  Photographic  Maps 

ENGINEERS  with  a  vision  cannot  fail  to  see  in  the 
development  of  the  airplane  photographic  map  a 
new  tool  with  a  wide  variety  of  engineering  uses.  The 
mosaic  map,  however,  has  been  so  genei'ally  identified 
with  war-time  operations  that  its  field  of  application  in 
civilian  practice  is  just  beginning  to  receive  recognition. 
Both  in  the  technique  of  aerial  map-making  and  in  the 
equipment  employed  therefor  substantial  progress  has 
been  made  since  the  signing  of  the  armistice.  Private 
enterprise,  aided  by  governmental  co-operation,  has 
taken  the  development  of  the  art  where  the  army  left  it 
and  carried  it  forward  to  a  point  of  commercial  prac- 
ticability. 

A  number  of  cities  today  are  using  or  planning  to 
use  aerial  photographic  maps  in  connection  with  such 
a  wide  range  of  engineering  studies  as  city  planning, 
traffic  control,  water-front  improvements,  transit  facili- 
ties, location  of  new  schools,  street  widening  and  fire 
protection.  These,  of  course,  are  distinctly  municipal 
uses,  as  pointed  out  in  the  article  on  the  general  sub- 
ject of  airplane  mapping,  appearing  elsewhere  in  this 
issue,  but  in  addition  such  maps  offer  possibilities  in 
the  preliminary  investigation  of  watersheds,  hydro-elec- 
tric developments,  highway,  railroad  or  canal  location, 
forest  surveys,  etc.  Comparatively  few  engineers  have 
sensed  the  application  of  the  airplane  map  to  the  solu- 
tion of  many  problems  upon  which  they  are  now  en- 
gaged. With  such  innovations  as  the  automatic  timing 
of  exposures  to  cover  the  proper  ground  area  and  at 
the  same  time  secure  the  necessary  overlap  for  the  ac- 
curate fitting  together  of  individual  negatives,  lenses 
especially  adapted  to  this  type  of  woi-k,  development  of 
the  technique  covering  such  details  as  the  best  height 
from  which  to  take  pictures  for  specific  purposes,  speed 
of  the  airplane,  and  the  maintenance  of  a  level  flight  to 
insure  verticality  in  the  view,  the  maps  now  being 
produced  attain  a  high  degree  of  accuracy  and  a  wealth 
of  valuable  detail.  Among  the  points  worth  considering 
in  connection  with  airplane  photography  in  engineering 
work  are  the  speed  with  which  such  maps  may  be  pro- 
duced, their  ability  to  cover  territory  inaccessible  on 
foot,  their  comparatively  low  cost,  and  the  impossibility 
of  omitting  any  feature  of  the  area  photographed — the 
detail,  of  course,  depending  upon  the  altitude  and  the 
characteristics  of  the  lens  employed.  Most  of  our  larger 
cities  are  concerned  with  the  problem  of  handling  the 
ever-increasing  volume  of  street  traffic.  In  this  field, 
alone,  the  airplane  photograph  offers  extremely  inter- 
esting possibilities. 

The  advent  of  the  mosaic  map,  of  course,  does  not 
mean  that  such  time-tried  tools  as  the  transit  and 
stadia  or  the  plane-table  are  to  be  discarded.    They  have 


now,  and  always  will  have,  a  distinct  field  of  usefulness. 
Airplane  mapping,  however,  has  already  established 
itself  as  a  practical  means  of  securing  quickly,  cheaply, 
and  accurately  information  which  can  be  put  to  a  wide 
variet>'  of  uses  in  engineering  practice.  Engineers  who 
think  of  surveys  only  in  terms  of  the  old  field  tools  may 
soon  find  themselves  out  of  date. 


Health  Association  Jubilee 

THE  "HEALTH  FORTNIGHT"  of  the  American 
Public  Health  Association  in  New  York  City,  Nov. 
8  to  19,  has  been  planned  on  a  scale  worthy  of  an  organi- 
zation that  is  looking  backward  over  a  half  century  of 
useful  existence  and  forward  to  an  even  brighter  and 
more  fruitful  career.  In  the  fifty  years  of  the  existence 
of  the  association  a  small  band  of  devoted  seekers  after 
scientific  truth  and  efficient  methods  *in  the  field  of 
public  health,  working  for  the  most  part  blindly  and 
stumblingly  along  empiric  lines,  and  with  little  or  no 
governmental  backing — municipal,  state  or  federal — has 
grown  to  a  goodly  army  of  trained  public-health  admin- 
istrators and  research  students.  The  omnibus  conven- 
tions have  given  place  to  many  sectional  meetings,  run 
in  parallel,  and  a  few  general  sessions  of  all-inclusive 
appeal.  Meanwhile,  the  annual  proceedings,  made  dull 
by  their  bulk  and  age,  have  been  superseded  by  a  live 
and  useful  monthly  journal  and  a  frequent  news  letter. 
Supplementary  to  the  association  is  the  National  Health 
Council,  that  is  co-ordinating  the  scores  of  public  and 
private  health  agencies  of  the  Americas. 

Of  the  many  lines  of  work  now  separately  conducted 
by  the  American  Public  Health  Association,  those  of 
most  interest  to  readers  of  this  journal  center  in  the 
Sanitary  Engineering,  Laboratory.  Vital  Statistics  and 
Industrial  Hygiene  sections.  In  these  fields,  whether  be- 
fore or  since  the  sectional  organizations  were  effected, 
the  most  notable  work  has  been  the  formulation  and 
revision  of  standard  laboratory  methods  for  the  exam- 
ination of  water,  sewage  and  milk;  a  long  series  of 
reports  and  papers  on  garbage  disposal,  for  which 
through  many  years  the  association  and  the  country  at 
large  was  chiefly  indebted  to  Rudolph  Hering,  who  is 
still  a  member  of  the  committee  now  in  charge  of  the 
subject;  a  pioneer  report  on  disinfection  and  disinfect- 
ants, and  much  work  on  the  standardization  of  vital 
statistics.  Today,  the  various  sections  combined, 
through  committees  or  otherwise,  are  dealing  with 
scores  of  phases  of  public-health  work. 

A  unique  feature  of  the  Health  Association  Jubilee 
is  the  holding  of  a  Health  Institute  in  New  York  the 
week  before  the  convention — an  experiment  that  may 
well  be  watched  by  other  organizations.  The  institute 
will  afford  an  original  opportunity  to  get  into  intimate 
touch,  by  personal  visits  and  other  means,  with  the 
many  public  and  private  agencies,  laboratories  and  sani- 
tary engineering  works  in  and  near  New  York  City. 
To  do  this  during  the  convention,  without  neglecting  the 
convention  itself,  would  be  impossible;  and  to  do  it 
without  organized  assistance  would  mean  either  a  great 
loss  of  time  or  failure  to  see  all  that  might- readily  be 
.seen  under  guidance. 

The  Health  Institute  before  and  the  Health  Exposition 
during  the  week  of  the  convention  should  ensure  a 
record-breaking  attendance  at  the  jubilee  of  the  Ameri- 
can Public  Health  Association,  and  help  to  raise  the 
event  to  a  position  proportionate  to  its  importance  to  the 
public  throughout  the  country. 
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Aerial  Photographic  Mapping  Developed  for  Municipal 
and  Other  Engineering  Services 

Wide  Variety  of  Uses  Includes  Traffic  .Studies,  Street  Layout  and  Waterfront  Development — Methods  and 
i^quipment  Improved  Since  the  War — Exposures  Made  Automatically 


(An  article  prepared  from  data  supplied  by  Frederic  E. 

AERIAL  photography,  an  outstanding  development  of 
L  the  World  War  a.s  a  quick  means  of  securing  in- 
formation regarding  enemy  operations,  such  as  troop 
movements  and  the  location  of  batteries,  ammunition 
and  supply  dumps,  or  lines  of  communication,  is  being 
put  to  new  commercial  uses  in  the  field  of  engineering. 
Engineers,  in  fact,  are  just  beginning  to  recognize  the 
possibilities  of  the  air  photographs  in  the  solution  of 
problems  relating  to  city  planning,  traffic  regulation, 
water  resources,  housing  conditions,  water-front  devel- 
opment and  m.apping  of  areas,  such  as  forests,  not 
easy  of  access  except  by  air  routes.  As  a  preliminary 
to    ground    surveys    for    railroads,    canals,    highways, 


Jones,  American  Air  Service  Corp.,  Springfield,  Mass.) 

mosaic.  The  usual  overlap  is  one-third  of  the  length  of 
each  picture.  Film  is  used  instead  of  plates  as  it  is 
lighter  and  can  be  carried  in  larger  quantities.  In  all 
recent  work  a  compass,  level  gage,  serial  number,  alti- 
tude gage,  and  time  clock  are  so  arranged  as  to  be  pho- 
tographed on  every  exposure.  These  features  are  espe- 
cially helpful  in  work  where  mosaic  maps  are  made  of 
city  areas  for  traffic  studies,  as  the  time-clock  automat- 
ically records  the  hour,  minute,  and  second  when  each 
picture  was  made,  thus  fixing  accurately  the  time  at 
which  traffic  conditions  shown  on  the  negative  existed. 

Aerial   photographs   are   of   two   general   types,   the 
oblique  and  the  vertical.    The  oblique  photographs  rep- 


PORTION   OF   MO.SA1C   MAP   OF  ROCHESTER,   N.    Y.,    MADE   FROM    80    NEGATIVES    COVERING    30    SQUARE    MILES: 
AVERAGE  ALTITUDE   9.930   FT.   AND  ORIGINAL  SCALE   1:9980 


hydro-electric  developments  and  scores  of  similar  en- 
gineering projects  surveys  from  the  air  and  the  re- 
sulting photographic  maps  produced  by  piecing  together 
prints  of  films  covering  the  areas  in  question,  are  prov- 
ing of  great  value. 

One  of  the  main  advantages  of  the  aerial  survey,  of 
course,  is  the  rapidity  with  which  it  can  be  made,  and 
the  great  amount  of  detail  which  it  can  be  made  to  show 
even  when  the  photographs  are  taken  from  considerable 
altitudes.  In  fact,  a  number  of  large  cities  are  actually 
using  or  contemplating  the  use  of  aerial  maps  in  connec- 
tion with  the  work  of  their  engineering  departments. 

The  more  recent  types  of  aerial  mapping  cameras  are 
greatly  improved  over  those  u.sed  during  the  war,  and, 
due  to  the  effort  of  private  promotion  linked  with  gov- 
ernment assistance,  the  results  obtained  are  superior  to 
those  formerly  secured.  There  has  been  developed  an 
automatic  camera,  adjusted  in  the  bottom  of  the  air- 
plane, by  which  exposures  are  made  automatically,  with 
clocklike  precision  at  the  correct  intervals,  so  as  to  pro- 
duce in  the  film  sufficient  overlap  to  enable  the  operator 
to  join  the  fini:^,heM  pi.tures  i:-.t3  a  continuous  map  or 


resented  the  earlier  development  of  the  art.  They  were 
not  entirely  satisfactory  for  detail  information  over 
large  areas,  as  each  picture  had  a  perspective  different 
from  others  of  adjacent  territory,  making  it  difficult  to 
combine  them  in  a  single  map.  The  oblique  view,  how- 
ever, is  useful  in  preliminary  studies  or  reconnaissance 
work.  Better  results  were  eventually  obtained  by  using 
the  vertical  view.  Negatives  made  in  this  way  are 
mu;h  easier  to  match  and  by  enlargement  or  reduction 
they  can  be  brought  to  a  uniform  scale  even  though  the 
airplane  from  which  they  are  taken  does  not  fly  at  a 
constant  altitude.  In  taking  the  vertical  pictures,  how- 
ver,  the  airplane  should  be  kept  in  line  with  the  objects 
to  be  photographed  and  maintained  on  as  even  a  keel  as 
possible,  avoiding  steep  banking  at  turns. 

Mosaic  maps,  as  now  made  for  commercial  use,  show 
a  great  deal  of  detail  and,  when  properly  made,  are  gen- 
erally accurate  within  1  per  cent ;  as  the  art  develops, 
small  errors  now  caused  by  differences  of  elevation  of 
the  airplane  at  the  time  of  taking  a  photograph  will  be 
largely  eliminated.  The  newer  cameras  produce  nega- 
tives which  show  land  beneath  wate."  surfaces  and  may 
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VERTICAL  VIEW  OF  NEW  YORK  CITY  IN  REGION  OF  FIFTH  AVE.   AND   34TH  ST.    (ALTITUDE  4,000  FT.   FOCAL 

LENGTH  OF  LENS  12  IN.) 


be  used  in  intei-preting  the  location  of  deep  and  shallow 
channels. 

A  recent  development,  particularly  valuable  in  aerial 
surveys  of  forest  areas,  is  the  use  of  color-sensitive 
plates  and  film  which  indicate  the  species  of  trees  as 
well  as  their  location.  With  the  use  of  color-sensitive 
films  pine  and  spruce  can  be  differentiated  from  balsam 
by  the  difference  in  shade;  the  black  spruce  of  the 
swamps  is  readily  recognized  by  very  dark  shade  in  pho- 
tographs. Pure  jack  pine  stands  have  a  distinct  color 
and  appearance.  Birch  can  be  distinguished  from 
poplar.  Elms  and  maples  are  readily  recognized.  When 
the  leaves  are  turning  in  the  autumn  the  recognition 
of  different  species  is  easy  and  tamaracks  are  partic- 
ularly noticeable.  After  the  leaves  have  fallen  white 
birches  are  distinct  from  other  hardwoods  and  maples 
and  beeches  show  up  distinctly.  The  boundaries  of 
burns  are  easily  seen  and  where  reproduction  has  com- 
menced the  amount  and  approximate  height  can  be 
easily  estimated.  Even  when  the  new  growth  is  coming 
up  under  a  thin  stand  of  poplar  and  white  birch  one  can 
tell  whether  the  trees  are  3  ft.  or  6  ft.  high. 

The  latest  type  of  airplane  camera,  developed  by  the 
Eastman  Kodak  Co.,  is  mounted  over  an  aperture  in 
the  floor  of  the  observer's  cockpit  and  is  entirely  auto- 
matic in  its  action,  the  driving  power  being  provided  by 


a  wind  motor  mounted  on  the  side  of  the  airplane  body, 
with  a  control  lever  easily  accessible  to  the  pilot  or 
observer.  Electric  driving  power  is  also  used.  Expo- 
sures are  made  upon  a  continuous  roll  of  autochromatic 
film^each  negative  measuring  18  x  24  cm.  The  film 
is  held  flat  at  the  recording  plane  by  constant  vacuum 
suction,  thereby  overcoming  all  vibration  of  the  film 
during  exposure. 

The  camera  is  fitted  generally  with  a  12-in.,  18-in.  or 
20-in.  lens,  carefully  adjusted  and  rigidly  set  at  infinity 
focus,  although  provision  is  made  for  readjustment  of 
focus,  if  necessary.  A  focal-plane  shutter  is  employed 
and  the  interval  between  exposures  may  be  adjusted, 
depending  upon  the  altitude  of  the  airplane,  speed,  and 
vibration. 

The  automatic  cycle  of  operation  is  as  follows :  After 
each  exposure  a  safety  curtain  is  interposed  between  the 
lens  and  the  film.  The  film  is  then  wound  into  position 
for  the  next  exposure.  The  focal-plane  shutter  is  reset 
and  the  safety  curtain  withdrawn  just  before  the  next 
exposure  is  made.  The  movement  of  the  film  across  the 
recording  plane  is  entirely  automatic  and  continuous 
as  the  focal-plane  shutter  and  the  safety  curtain  are 
alternately  released  and  reset  between  exposures. 

Variation  in  altitude  of  flight  is  an  important  factor 
in  the  computation  of  the  interval  between   exposures 
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that  will  produce  the  re- 
quired amount  of  overlap  in 
the  negatives,  thereby  per- 
mitting accurate  matching. 
Tables  have  been  computed 
by  the  manufacturer  of  the 
airplane  camera  showing  the 
number  of  seconds  between 
exposures  required  for  25 
per  cent  and  50  per  cent 
overlap  both  for  the  20-in. 
and  12-in.  lenses,  at  varying 
altitudes  and  ground  speeds 
of  the  airplane.  Having 
decided  upon  the  altitude 
from   which   pictures   will   be 

made  and  the  percentage  of  overlap  required  in  prints, 
the  camera  is  adjusted,  by  reference  to  the  manufac- 
turer's tables,  to  make  exposures  at  the  proper  intervals. 
For  example :  If  the  altitude  is  5,000  ft.  and  the  ground 
speed  of  the  airship  90  miles  per  hour,  the  interval 
between  exposures  with  a  20-in.  lens  will  be  10  sec.  for 
a  25-per  cent  overlap  in  the  pictures  and  6  sec.  for  a 
50-per  cent  overlap.     For  pictures  made  at  an  altitude 
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AERIAL,  PICTURE  OF  WATERFRONT  CONDITIONS  T.(VKEN 
AT  ALTITUDE  OF    1,000   FT. 

of  3,000  ft.  and  80  miles  per  hour,  the  interval  between 
exposures  with  a  12-in.  lens  is  11  sec.  for  a  25-per  cent 
overlap  and  7  sec.  for  a  50-per  cent  overlap.  Time 
intervals  for  an  8-in.  lens  are  shown  in  the  table  and 
sketch  on  p.  599. 

Allowance  must  be  made  for  any  difference  between 
the  ground  speed  and  the  air  speed  of  the  airplane, 
due  to  prevailing  winds  and  direction  of  flight.     If  an 


EFFECTS   OF    BA.VKING.  Cl.I  .\1I  U  XC  AXU  DIVING 
ON  AERIAL  PHOTOGRAPH 

airship  has  an  air  speed  of  60  miles  per  hour  and 
flies  against  a  wind  of  30  miles  per  hour,  it  is  obvious 
that  the  plane  will  pass  over  the  ground  at  a  speed 
of  only  30  miles  per  hour,  which  will  determine  the 
required  interval  between  exposures. 

One  of  the  most  important  uses  for  aerial  photo- 
graphy today  is  in  mapping  cities  and  towns.  The 
photograph  on  p.  596  shows  part  of  a  mosaic  map  of  the 
city  of  Rochester,  N.  Y.,  where  an  area  of  approximately 
30  sq.mi.  required  80  separate  photographic  exposures. 
This  map,  in  its  original  form,  was  at  a  scale  of  1 :9980 
and  the  photographs  were  taken  from  an  airplane  fly- 
ing at  an  average  altitude  of  9,930  ft.  Comparison  of 
this  map-  with  one  made  by  ground  survey  methods 
indicated  an  error  of  less  than  one-half  of  1  per  cent. 
For  purposes  of  checking,  a  triangle  measuring  5,000 
ft.  on  each  side  was  surveyed  on  the  ground  at 
Rochester.  Measurement  of  this  triangle  taken  from 
the  aerial  map  gave  a  length  for  each  side  of  4,990  ft., 
an  error  of  only  10  ft.  in  5,000. 

In  reporting  on  the  accuracy  of  an  aerial  map  of  the 
Kalamazoo  quadrangle,  the  U.  S.  Geological  Survey 
found  that  the  accuracy  of  the  mosaic  map  was  so  close 
to  that  of  the  ground  survey  that  when  reduced  three 
times — lessening  the  error  by  3 — it  fitted  "exactly  with 
our  previous  survey  data." 

In  one  large  city  the  American  Air  Service  Corp.  was 
retained  to  make  a  map  to  serve  as  a  basis  for  a  com- 
plete study  of  traffic,  transit,  and  water-front  conditions. 
Another  city  is  to  use  an  aerial  mosaic  as  a  new  survey, 
while  still  another  town  will  employ  an  aerial  map  in 
an  investigation  of  housing  conditions  and  street  lay- 
out, with  particular  reference  to  the  location  of  new 
schools.  In  a  locality,  where  a  campaign  of  mosquito 
elimination  was  under  way,  an  aerial  map  was  em- 
employed  to  advantage  to  show  pools  and  ponds  which 
served  as  breeding  places  for  the  pests  but  which  were 
off  the  main  lines  of  travel  and  would  probably  have 
been  overlooked  by  the  mosquito  exterminators. 

A  large  city  which  has  the  project  of  an  aerial  map 
under  consideration  recently  received  from  its  prin- 
cipal assistant  engineer  a  report  from  which  the  follow- 
ing excerpts  are  taken : 

"An  aerial  map  of  the  city  would  show  more  detail 
than  we  could  ever  hope  to  put  on  any  plan  prepared 
from  surveys.  Such  a  map  would  be  an  invaluable  aid 
to  us  on  traffic  studies,  city  plan  work,  regulating,  grad- 
ing, and  repaving  work,  encroachment  and  building- 
line  work  if  made  at  a  time  of  peak  traffic  load.  It 
would  show  at  a  glance  traffic  conditions  of  all  the 
streets  and  could  be  used  as  a  basis  for  determining 
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streets  requiring  widening  where  congestion  exists  and 
sparsely  used  streets  through  \,'hich  it  would  be  possible 
to  route  part  of  the  vehicular  traffic  using  the  congested 
areas. 

"By  superimposing  a  proposed  street  layout  on  the 
aerial  map  it  would  serve  to  determine  the  extent  of  the 
damage  to  private  property,  such  as  buildings,  and,  in 
addition,  would  show  the  character  of  the  neighborhood 
which  the  proposed  improvement  would  serve.  It  would 
assist  in  locating  retaining  wall,  slopes,  etc.,  so  as  to 
minimize  damage  to  adjacent  private  property.  Often 
there  has  been  some  question  as  to  whether  or  not  new 
curb  corners  require  the  shifting  of  hydrants,  lamp 
posts,  etc.  This  question  could  be  answered  immediately 
by  an  inspection  of  an  aerial  map,  whereas,  formerly, 
it  would  be  necessary  to  make  a  survey  or  field  inspec- 
tion. Questions  as  to  building  encroachments  could  be 
readily  answered  from  the  aerial  map  without  the  neces- 
sity of  going  into  the  field  to  make  examinations. 

"We  are  frequently  called  upon  to  make  studies  for 
the   alignment  of  street-car  tracks  and  the  layout  of 
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new  streets  in  connection  with  the  development 
of  private  property  for  bridge  approaches,  tunnel 
approaches,  and  for  increasing  the  width  of  the  street 
which  would  include  a  demolition  of  buildings.  In  such 
cases,  particularly  where  several  studies  of  a  project 
may  be  made,  the  map  would  save  a  considerable  amount 
of  time  and  money. 

"I  have  examined  similar  photographs  of  parts  of 
this  city  and  other  cities  and  it  is  surprising  the  amount 
of  detail  photographs  taken  at  an  altitude  of  1,000  ft. 
present.  A  photograph  made  of  one  section  at  this 
altitude  shows  clearly  the  street  railway  tracks,  manhole 
heads,  types  of  pavement,  curbs,  sidewalks,  traffic,  and 
even  the  small  police  stanchions." 

With  reference  to  the  foregoing  report,  it  should  be 
stated  that  altitudes  higher  than  1,000  ft.  are  desirable 
for  aerial  photographs.  The  detail  above  reported, 
therefore,  is  not  to  be  expected  in  aerial  maps.  Such 
features  as  manholes  and  police  stanchions  will  not  be 
shown  clearly,  but  street  railway  tracks  and  traffic  con- 
ditions will  be  definitely  indicated. 

By  the  use  of  panchromatic  film  which  is  very  sensi- 
tive detail  in  shadows  can  readily  be  brought  out. 
Negatives  also  may  be  intensified  after  development  to 
show  objects  in  shadow. 


With  regard  to  the  use  of  aerial  maps  for  othei 
municipal  purposes,  the  following  is  quoted  from  a 
report  from  a  New  England  city:  "The  council  could 
profitably  utilize  a  photographic  map  of  the  settled 
portion  of  the  town  in  deciding  important  questions  of 
public  policy.  For  example,  by  taking  the  area  tributary 
to  a  specific  school  and  counting  the  number  of  buildings, 
we  could  develop  a  ratio  between  the  number  of  children 
of  school  age  and  the  number  of  dwellings.  At  the 
same  time,  analysis  of  the  adjacent  land  would  indicate 
the  ultimate  probable  number  of  dwellings  and  indi- 
rectly the  ultimate  need  for  school  expansion.  The 
photographic  map  also  could  be  used  in  connection  with 
a  study  of  fire  protection,  street  lights,  street  paving, 
storm-water  sewers,  and  problems  relating  to  police 
administration." 

Cost 

With  regard  to  cost  of  aerial  surveys,  the  American 
Air  Service  Corp.,  recently  made  the  following  quota- 
tions to  a  New  England  city  for  a  map  to  a  scale  of 
700  ft.  to  the  inch  : 


COST  ESTIMATE  FOR  .\ERL\L  MAPPING 
!.  For  mapping  city  areas,   including  high  buildings,   considerable 
traffic  and  congestion,  per  square  mile 

2.  For  city  areas,  exclusive  of  above,  such  as  residential  sections. 

harbor  and  water  fronts,  etc.,  per  square  mile 

3.  For  other  city  areas,  such  as  partially  developed  tracts,  suburbnii 

area,  parks,  etc.,  per  square  mile 

4.  In  the  tract  involved  in  the  city  map,  an  approximate  area  of  1 8  si  i 

mi.,  we  classify  and  quote  the  following  approximate  prices; 

4sq.mi.  at  $350   .    .  

lOsq.mi.  at    125  

4  sq.mi.  at    1 00 ,  .  , 

Total 


$350.00 
125  GO 
100  00 


1,400,00 

1.250.00 

400  00 


$3,050  00 

When  a  city  procures  an  aerial  mosaic  map,  it  has 
at  its  disposal  a  photographic  map  that  can  be  made 
into  a  line  map  survey.  By  placing  tracing  paper  over 
the  completed  mosaic,  all  information  desired  may  be 
traced  off",  thereby  giving  a  line  map  without  the  photo- 
graph .showing.  This  can  be  done  for  the  entire  map 
or  any  particular  section  of  same,  and  may  be  repro- 
duced at  any  scale  desired. 


Wastes  at  Tannery  Chlorinated  To  Guard 
Against  Anthrax 

To  guard  against  the  spread  of  anthrax  germs  from 
the  new  tannery  of  the  Surpass  Leather  Co.,  Glovers- 
ville,  N.  Y.,  the  wastes  from  the  soak  vats  and  milling 
drums  are  chlorinated.  These  wastes  are  piped  to  a 
tank  below  the  floor  level,  about  18  x  67  ft.  in  plan  and 
6  ft.  deep,  with  a  working  capacity  of  31,400  gal. 
According  to  a  description  of  the  concrete  work  of  the 
new  tannery  by  Walter  Kidde,  president  of  Walter 
Kidde  &  Co.,  Inc.,  New  York  Ciry,  engineers  for  the 
plant,  in  Contractor'.'^  Aflaa  for  September,  the  chlorina- 
tion  tank  is  "lined  with  a  special  acid-resisting  asphalt 
membrane."  Mr.  Kidde  also  .states  that  three  longi- 
tudinal baffles  divide  the  tank  into  four  compartments, 
in  one  of  which  there  is  located  a  .36-in.  bronze  pro- 
peller, on  a  shaft  leading  to  an  electric  motor  outside 
the  tank.  At  the  end  nf  each  day  the  contents  of  the 
tank  are  dosed  with  chlorine.  The  required  total 
amount,  as  shown  by  a  float  gage  .-ind  indicalcr,  is  fed 
in  by  the  dosing  apparatus  during  the  period  of  an 
hour.  Meanwhile,  the  propeller  is  used  to  mix  the 
chlorine  and  the  tank  contents  and  to  keep  the  solids  in 
suspension.  Finally,  the  chlorinated  contents  of  the 
tank  are  discharged  to  a  sludge-settling  tank,  from 
which  the  supernatant  clarified  liquid  goes  to  the  city 
sewer. 
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Experiment  on  Desert  Road  with 
Asphaltic  Pavement 

Powdered  Copper  Sulphate  Added  to  Toughen 

Material  in  Summer  Temperatures 

of  130  Deg.  Fahr. 

THE  California  state  highway  in  Imperial  Valley 
includes  a  stretch  of  22  mi.  across  a  sandy  desert, 
almost  devoid  of  vegetation,  where  the  average  annual 
rainfall  is  only  about  2  in.  The  cost  of  a  concrete 
pavement  in  this  territory  was  prohibitive,  the  division 
engineer  reported,  on  account  of  the  scarcity  of  water 
and  the  long,  e.xpensive  haul  recjuired  to  bring  in  con- 
crete materials.  To  determine  whether  the  desert  sand 
could  be  combined  with  asphalt  to  form  a  pavement  of 
sufficient  stability  the  commission  laid  at  one  end  of  the 
desert  stretch  a  series  of  short  sections  of  pavement 
in  which  several  combinations  of  sand  ar.d  asphalt  were 
tried.  This  pavement  was  recently  inspected  after  hav- 
ing been  in  service  for  a  year  and  was  found  to  be,  for 
the  most  part,  in  good  condition.  A  statement  of  what 
materials  were  used  and  what  decisions  were  reached 
as  a  result  of  the  experiment,  are  set  forth  in  reports 
of  the  division  engineer  to  A.  B.  Fletcher,  chief  engi- 
neer of  the  California  Highway  Commission,  from 
which  the  following  has  been  extracted: 

Copper  Sulphate  Added  to  Asphalt 

The  temperature  in  this  part  of  the  desert  rarely  goes 
below  freezing  in  the  winter  time,  but  in  the  summer  rise 
to  125  or  130  dep.  F.  in  the  shade  and  very  much  higher 
in  the  sun.  Under  these  conditions  ordinary  sheet  asphalt 
would  probably  be  unsatisfactory,  but  the  manufacturers 
of  Willite,  a  patented  asphaltic  paving  compound,  claimed 
that  2  to  3  per  cent  of  finely  powdered  copper  sulphate, 
added  to  the  hot  asphalt,  would  toughen  it  and  reduce  the 
penetration  without  increasing  its  brittleness.  Their  plan 
was  accordingly  tried. 

The  several  sections  of  pavement  laid  were  all  15  ft.  wide, 
placed  directly  on  the  sandy  subgrade  which  had  been  pre- 
pared by  leveling  and  dragging.  The  only  unusual  feature 
of  the  subgrade  was  that  2  x  12-in.  headers  were  used  and 
were  solidly  staked  in  position.  The  deep  headers  were 
considered  necessary  because  the  desert  winds  tend  to  blow 
the  sand  from  beneath  the  edges  of  the  pavement  which, 
in  addition  to  weakening  the  shoulders,  encourages  burrow- 
ing by  desert  rats  and  other  small  animals. 

In  all  of  the  several  combinations  tried,  the  materials, 
obtained  near  the  roadside,  were  heated  in  a  standard  as- 
phalt mixing  plant  and  combined  with  grade  D  asphalt  of 
40  to  48  deg.  penetration,  to  which  copper  sulphate  had 
been  added.  The  amount  of  asphalt  used  varied  from  6 
to  14  per  cent,  depending  upon  the  coarseness  of  the  aggre- 
gate. The  mixed  materials  were  then  hauled  and  placed 
by  methods  usual  in  handling  asphaltic  paving  materia. s. 

The  first  section,  1,600  ft.  long,  was  built  up  of  two  layers, 
the  first  layer  3  in.  thick  and  the  top  layer  2  in.  thick,  with 
a  paint  binder-coat(  applied  to  the  top  of  the  first  layer 
bsfore  spreading  the  second.  The  materials  for  this  stretch 
were  obtained  from  an  old  sea  beach  and  approximated  a 
Topeka  mixture  in  character.  The  specific  gravity  of  this 
pavement  was  about  2.30. 

The  second  section,  400  ft.  long,  was  built  with  what  is 
commonly  called  "desert  blow"  sand,  which  is  so  fine  that 
80  per  cent  will  pa.ss  a  100-mesh  sieve  and  about  50  per 
cent  will  pass  a  200-niesh  sieve.  The  specific  gravity  of 
this  pavement  was  about  1.80.  This  stretch  was  also  built 
in  two  layers,  the  lower  3  in.,  and  the  upper  2  in.  in  thick- 
ness. 

The  third  section,  1,300  ft,  long,  was  built  with  a  medium 
grade  sand  obtained  from  a  small  pit  about  three-quaiters 
of  a  mile  from  the  mixing  plant.  From  5  to  10  per  cent 
of  this  sand  passed  the  80-mcsh  sieve  and  the  specific  grav- 


ity of  the  pavtiiient  was  about  2.16.  A  part  of  this  section 
was  made  .5  in.  thick,  laid  in  two  courses,  and  part  of  it 
was  laid  as  a  single-course,  3-in.  pavement. 

The  fourth  section,  a  few  hundred  feet  long,  was  made 
of  desert-blow  sand  which  it  was  planned  to  lay  as  a  single 
course,  3  in.  thick.  However,  on  account  of  the  difficulty 
of  rolling  and  getting  a  reasonably  smooth  surface,  the 
thickness  was  increased  to  4i  in.,  made  up  of  a  2J-in.  bottom 
course  and  a  2-in.  top  course. 

In  a  fifth  section,  also  several  hundred  feet  long,  the 
medium  grade  sand  was  used  and  because  it  was  of  a  uni- 
form grade  some  of  the  fine  desert-blow  sand  was  added  to 
improve  the  grading,  the  percentage  of  asphalt  being  in- 
creased accordingly. 

Effects  of  Cold  Weather  Studied 

Immediately  after  finishing  the  work  the  mixing  plant, 
which  weighed  18  tons  and  had  a  compression  on  the  rear 
steel-tired  wheels  approximating  1,000  lb.  per  linear  inch 
of  tire,  was  hauled  over  the  completed  pavement  without 
marking  it  or  damaging  it  in  any  way. 

The  pavement  came  through  the  summer  season  without 
cracks  of  any  description,  nor  were  there  any  sigrns  of 
movement  or  of  the  effect  of  traffic  during  the  hot  weather. 
However,  an  inspection  was  made  Jan.  27,  on  a  morning 
following  a  freeze  and  at  a  time  when  the  pavement  had 
probably  reached  an  average  temperature  lower  than  any 
it  had  undergone  previously.  This  inspection  showed  about 
30  transverse  cracks  of  various  sizes,  confined  almost  en- 
tirely to  the  3-in.  and  3l-in.  pavements.  With  the  exception 
of  two  very  small  cracks  there  were  none  in  the  approxi- 
mately one-half  mile  of  5-in.  pavement. 

The  cracking  seemed  to  be  confined  to  the  portions  of  the 
pavement  which  were  made  with  a  relatively  small  amount 
of  asphalt  and  with  an  insufficiency  of  fine  aggregate.  No 
cracks  appeared  in  the  pavement  made  with  the  de.sert-blow 
s.ind  and  which  contained  12  or  13  per  cent  of  asphalt. 

Pavement)  made  with  the  desert-blov/  sand,  which  was 
thought  by  the  engineers  in  charge  likely  to  prove  the  least 
satisfactory  of  any  of  the  experimental  sections,  withstood 
the  heat  of  summer  without  perceptible  softening  and 
came  through  the  winter  without  any  cracks,  although  in 
most  cases  the  thickness  was  only  3  in.  However,  it  is 
recommended  that  no  more  such  pavement  be  constructed 
of  3-in.  thickness  because  the  extremes  in  temperature  are 
much  more  severe  on  such  a  pavement  than  upon  one  5  in. 
thick. 

A  later  inspection  cf  the  pavement  made  in  July  of 
this  year  showed  that  the  cross  cracks  due  to  shrinkage 
had  become  filled  with  sand  and  could  not  close  with  the 
arrival  of  hot  weather.  Otherwise  the  appearance  of 
the  pavement  was  the  same  as  it  was  a  year  ago. 


Automatic  Regulation  of  Locomotive  Cut-off 

Tests  have  recently  been  conducted  on  the  Rig  Four 
II. R.  to  demonstrate  the  mechanical  possibilities  of  an 
apparatus  to  regulate  locomotive  cylinder  cut-off  auto- 
matically from  the  back  pressure.  The  device  employed 
consists  of  valves  connected  to  the  four  exhaust  passages 
of  the  cylinder  w^hich  actuate  the  air  supply  for  the 
power  reverse  gear;  a  circular  quadrant  to  limit 
minimum  cut-off  at  higher  speeds,  but  to  permit  the 
reverse  lever  to  follow  the  gear  and  indicate  the  cut-off 
as  well  as  to  provide  a  quadrant  for  operating  under 
hand  control.  An  auxiliary  to  the  device  is  a  control 
valve  connected  to  the  throttle,  requiring  full  throttle 
opening  and  placing  the  engine  under  control  of  the 
automatic  cut-off  apparatus.  Comparative  tests  are 
reported  as  demonstrating  that  it  is  possible  to  regulate 
locomotive  cut-off  by  automatic  means  to  the  point  of 
maximum  economical  capacity  within  the  practical 
limits  of  load  and  speed. 
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Arkansas  River  Dammed  by  a  Single 
Large  Blast 

Portion  of  Rock  Cliff  Blown  Into  River  to  Force 

Additional  Water  Into  an  Old 

Irrigation  Ditch 

By  Ivan  E.  Houk 

Miami  Conservanoy  r>istii<  t.   Dayton.  Oliii) 

ADAM  was  thrown  across  the  Arkansas  River, 
about  14  miles  above  Pueblo,  Colo.,  on  Aug.  21, 
1921,  by  blasting  down  an  overh^.nging  rock  cliff  in  one 
large  shot.  A  portion  of  the  cliff  about  60  ft.  high,  30 
ft.  thick  and  45  ft.  long  was  dislodged.  At  the  bottom 
the  rock  was  sandstone  without  seems,  and  above  it  was 
limestone  and  shale  in  comparatively  thin  strata.  Fig. 
1  shows  the  cliff,  before  the  blast,  from  a  point  about 
400  ft.  upstream,  and  Fig.  2  is  a  view  from  the  same 
point  showing  the  dam  which  resulted  from  the  blast. 


FIG.  1.     VIEW  SHOWING  CLIFF  UKFdKi:  THE  ULAST 


FIG    2     HAAr  aiam:  \:y  i;i.  \.sti.\-g  cliff  into  river 

The  dam  was  made  necessary  by  channel  changes 
which  occurred  during  the  recent  flood.  Before  the 
flood  the  main  channel  of  the  stream  was  on  the  south 
side  of  the  island  seen  at  the  right  of  the  river  in 
Fig.  1,  where  a  dam  diverted  a  part  of  the  flow  into  the 
Bessemer  irrigation  ditch.  During  the  high  water, 
however,  a  new  channel  was  scoured  out  along  the 
bluffs.  After  the  flood  subsided  nearly  all  of  the  flow 
continued  along  the  new  channel,  so  that  the  head  on 
the  ditch  headgates  was  materially  reduced.  Prior  to 
the  blast  the  ditch  had  been  getting  about  70  sec.-ft. 
Within  an  hour  afterward  775  sec.-ft.  were  passing 
the  headgates  and  the  ditch  was  taking  its  full  capac- 
ity of  about  300  sec.-ft. 


The  charge,  which  consisted  of  5,000  lb.  of  black 
powder,  with  50  lb.  of  dynamite  scattered  through  the 
powder  in  order  to  give  better  ignition,  was  placed 
in  the  end  of  a  tunnel  driven  into  the  cliff  near  its 
base.  The  entrance  to  the  tunnel  may  be  seen  at  the 
left  of  the  tree  in  Fig.  1.  It  was  4  ft.  wide  and  6 
ft.  high  and  was  driven  straight  in  for  a  distance  of 
35  ft.,  then  offset  5  ft.  to  give  a  better  control  of  the 
blast,  and  then  driven  10  ft.  further.  The  charge  was 
placed  in  the  last  10  ft. 

About  300  lb.  of  dynamite  were  used  in  driving 
the  tunnel.  Holes  were  drilled  18  in.  deep,  then  shot, 
and  the  rock  cleaned  out.  It  required  14  days  to  com- 
plete the  tunnel,  working  three  eight-hcur  shifts  of 
two  men  each.  The  entire  cost  of  the  work  did  not 
exceed  $2,000. 

The  work  was  done  by  Arthur,  Potter  &  Allen,  con- 
tractors, of  Pueblo,  Colo.  C.  K.  McHarg  is  secretary 
of  the  Bessemer  Irrigation  Ditch  Co. 


Repairs  to  a  Wind-Indented  Standpipe 
at  Batli,  Maine 

By  C.  E.  Cartek 

Of  Jletcalt  &  Eddy,  Consulting  Enginecii;,   Boston.  Mass. 
Abstract  of  n  paprr  read  before  the  New  England  Water  Works 
Association,  Heptcviber,  1921. 

DURING  a  heavy  gale,  Dec.  14,  1917,  the  easterly 
side  of  the  34  x  74-ft.  wrought-iron  standpipe  of 
the  Bath  Water  District  (Me.)  was  blown  in  or 
indented  by  wind  pressure.  The  records  of  the  Weather 
Bureau  of  Portland,  Me.,  show  a  ma.ximum  wind 
velocity  at  this  date  of  60  mi.  per  hour.  The  standpipe 
was  built  in  1887  by  the  New  England  Shipbuilding  Co., 
Bath,  Me.  The  contract  called  for  "C.  L.  Bailey's 
refined  iron  stamped  'Central'  or  iron  equally  good" 
with  a  tensile  strength  of  not  less  than  50,000  lb.  per 
square  inch.  The  standpipe  was  built  with  plates  of 
five  different  thicknesses,  each  three  rings  from  the  top 
downward  having  thicknesses  as  follows:  I,  h,  'i,  '>, 
and  I'll  in.  All  joints  were  lapped.  All  vertical  joints 
were  double  riveted  and  all  horizontal  joints  were  single 
riveted,  except  that  those  on  the  lowest  side  of  the 
bottom  sheet  were  double  riveted.  The  top  of  the 
upper  ring  was  reinforced  by  a  3-in.  angle  iron  in 
short  lengths. 

From  the  time  of  the 
accident  until  the  latter 
part  of  the  summer  of 
1919  the  standpipe  was 
kept  filled  to  a  depth  of 
40  ft.  At  the  time  men- 
tioned the  contract  for  re- 
pairing the  pipe  was  let 
to  the  Bath  Iron  Works. 
The  repairs  were  made 
from  an  outside  staging 
and  an  inside  float,  with 
steam  hoists  for  raising 
and  lowering  the  plates, 
and  an  air  compressor  for 
riveting. 

A    total    of    27    plates 

was    removed.     Of    these 

all  except  three  that  were 

too    badly   damaged   were 

hauled  to  the  shop,  re-rolled,  hauled  back  and  replaced. 

The  top  of  the  upper  ring  was  reinforced  by  a  G  x  6  x 
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S-in.  angle  iron,  in  18-ft.  lengths,  and  anchored  to  rock 
about  100  ft.  from  the  standpipe  ba.se  by  means  of 
four  1-in.  wire  guys. 

The  repairs  were  made  in  491>  days,  during  which  the 
structure  was  entirely  out  of  .service  for  only  the 
six  days  required  to  place  1  ft.  of  concrete  in  the  bottom 
and  paint  the  structure.  The  total  cost  of  the  repairs 
was  $7,138,  of  which  $5,409  were  for  repairing  the 
plate,  $1,438  for  the  guys  and  concrete  bottom,  and  $292 
for  painting.  The  contract  price  of  the  original  struc- 
ture was  about  $8,000.  Both  details  and  cost  data  were 
supplied  by  Walter  F.  Abbott,  superintendent  of  the 
Bath  Water  District. 


Protection  of  Railway  Track 
from  Falling  Rocks 

Slopes  Inspected  and  Cleared  —  Watchmen  During 

Troublesome  Season — Securing  Rocks  in 

Place — Removal  of  Slides 

ON  RAILWAYS  traversing  rocky  canyons  and  steep 
mountain  slopes  special  precautions  have  to  be 
taken  to  protect  the  line  from  rock  slides  and  falls  of 
loose  rock.  Periodical  inspection  of  threatening  points 
is  necessary,  as  the  washing  of  steep  slopes  by  storms 
and  drainage  or  the  alternating  conditions  of  freezing 
and  thawing  of  moisture  in  crevices  of  the  rocks,  tend 
to  loosen  or  disintegrate  large  rock  masses  from  time  to 
time.  Such  inspection  is  usually  under  the  direction  of 
the  engineering  or  maintenance  of  way  department. 

More  trouble  from  steep  rocky  slopes  than  from 
vertical  cliffs  or  bluffs  is  found  in  some  cases,  since 
the  latter  are  largely  monolithic,  presenting  compara- 
tively few  seams  for  the  collection  of  water  and  being 
secure  against  the  undermining  effects  of  erosion.  On 
the  other  hand,  steep  slopes  are  formed  largely  by  dis- 
integration, which  is  a  continuous  process,  so  that 
crumbling  under  atmospheric  influences  and  erosion  due 
to  washing  result  in  producing  instability  of  the  slopes. 
Geologic  conditions  are  among  the  factors  affecting 
individual  localities.  Seasonal  and  meteorological  con- 
ditions are  largely  responsible  for  falls  of  rock,  expe- 
rience indicating  the  portions  of  line  to  be  watched  and 
the  weather  indicating  when  falls  may  be  e.xpected. 

Day  and  night  patroling  by  special  trackwalkers  or 
watchmen  is  a  general  precaution  at  points  where  f?'!s 
or  slides  are  likely  to  occur.  At  certain  times  these  men 
may  be  required  to  patrol  their  sections  before  and 
after  every  train.  Shelters  must  be  provided  for  them, 
as  they  work  largely  during  severe  weather.  On  some 
roads  the  rules  require  the  entire  section  gang  to 
carry  on  such  patrol  duty  during  heavy  storms  or 
under  such  a  combination  of  circumstances  as  very 
warm  days  followed  by  cold  nights  when  there  is  a 
deep  blanket  of  snow  on  the  slopes.  The  watchmen  are 
provided  with  flags,  lamps  and  torpedoes  for  stopping 
trains  in  case  of  emergency.  Telephone  booths  are  often 
installed  near  points  of  potential  danger,  so  that  if 
rocks  or  slides  foul  the  track  the  watchmen  can  not  only 
warn  the  trains  but  also  notify  the  train  dispatchers  to 
hold  traffic  and  fend  the  necessary  equipment  for  clear- 
ing the  track. 

Inspection  of  slopes  and  cliffs  is  undertaken  accord- 
ing to  local  requirements.  When  slopes  are  to  be 
cleared,  extra  gangs  are  organized  as  a  rule,  the 
removal    of   large   loose    or   threatening    masses    being 


eliected  usually  by  the  aid  of  ropes,  liars  and  explosives. 
Along  high  bluffs  it  is  often  necessary  to  lower  men 
from  the  top  to  make  inspections  or  clear  away  loose 
rocks.  Trains  may  be  held  up  occasionally,  but  most  of 
the  work  can  be  done  in  the  intei-vals  between  trains. 
During  such  work  the  ti'ack  is  frequently  covered  with 
old  timbers  to  jirotect  it  from  damage  by  the  material 
thrown  down  and  to  facilitate  removal  of  the  debris  by 
a  steam  shovel  or  ditcher  without  injury  to  the  track. 

Much  of  the  material  is  likely  to  require  a  derrick 
car  or  locomotive  crane  to  remove  it  from  the  track,  the 
smaller  material  being  handled  by  a  steam  shovel  or 
ditching  machine.  The  material  may  be  loaded  into 
cars  and  used  for  widening  banks  or  filling  trestles,  but 
in  some  cases  it  is  practicable  to  throw  it  clear  of  the 
track  on  the  downhill  side.  If  a  stream  flows  near  the 
railway,  care  must  be  taken  not  to  obstruct  or  restrict 
the  waterway  by  this  waste  material.  Side  ditches  of 
liberal  width  afford  good  protection  against  the  smaller 
pieces  of  rock  which  fall  down  rocky  slopes. 

On  the  Erie  Ry.,  as  stated  in  Tratman's  "Railway 
Track  and  Track  Work,"  the  watchmen  on  rocky  divi- 
sions are  supplemented  by  a  rock  gang  composed  largely 
of  quarrymen  who  are  experienced  in  climbing  and  in 
the  detection  and  removal  of  loose  or  dangerous  rocks. 
It  may  be  noted  also  that  immediately  after  the  con- 
struction of  the  Spokane,  Portland  &  Seattle  Ry.,  in 
1907,  a  number  of  large  rock  gangs  were  organized  to 
go  over  the  work  along  the  banks  of  the  Columbia  and 
Snake  rivers  for  the  purpose  of  clearing  and  dressing 
the  slopes.  As  a  result  it  is  stated  that  rock  slides  have 
been  comparatively  infrequent. 

A  very  exceptional  piece  of  work  on  the  West  Shore 
R.R.  in  securing  a  loose  6,000-ton  mass  of  rock  in  place 
by  long  10-in.  steel  pins  grouted  in  holes  drilled  through 
to  solid  rock,  in  order  to  protect  an  adjacent  bridge, 
was  described  in  Enr/ineering  Neivs  of  Aug.  24,  1916, 
p.  358.  Another  case  mentioned  in  the  same  issue 
was  the  building  of  concrete  walls  to  support  ledge  rack 
left  overhanging  the  Pennsylvania  R.  R.  by  the  dis- 
integration of  an  underlying  stratum  of  clay.  This 
was  along  the  face  of  Mount  Washington,  opposite 
Pittsburgh.  In  recent  years,  concrete  facing  applied 
in  ordinary  ways  or  by  means  of  cement  gun  has  been 
applied  to  rock  cuts  to  close  seams  and  fissures  and  to 
prevent  weathering.  In  rare  cases  concrete  or  masonry 
galleries  have  been  built  on  European  railways  at  points 
where  rock  falls  are  frecjuent. 


Tension  Tests  of  Steel  at  High  Temperature 

High-temperature  tension  tests  of  various  steels  con- 
ducted in  the  laboratory  of  the  AUis-Chalmers  Co.  and 
reported  at  the  recent  meeting  of  the  American  Society 
for  Testing  Materials  showed  a  sharp  drop  in  the  tensile 
sti'ength  for  most  steels,  especially  when  heat-treated, 
at  or  somewhat  below  800  deg.  F.  Usually  a  maximum 
in  strength  occurred  shortly  before  the  drop;  the  author 
concluded  that  the  maximum  tensile  strength  of  an- 
nealed rolled  carbon  steel  and  forged  31  per  cent  nickel 
steel  occurs  between  600  and  650  deg.  F.  He  found  the 
larger  percentages  tended  to  lower  the  temperature  at 
which  tensile  strength  began  to  decline.  A  steel  con- 
taining nickel  was  the  only  one  in  which  the  ductility 
materially  diminished  at  the  higher  temperatures;  but 
the  same  property  was  observed  in  one  set  of  forged 
monel  metal  bars.  Alloy  steels  containing  chromium 
were  less  affected  by  temperature  rise  than  carbon  steels. 
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Coaling  Barge  Combines  Dragline 
Bucket  and  Conveyor 

Simple  Coal  Handling  Unit  at  Galveston  Requires 

No  Shipboard  Equipment — Designed  for 

Flexible  Operation 

A  COALING  BARGE  combining-  a  dragline  bucket 
and  a  belt  conveyor  in  a  simple  coal-handling  unit 
of  1,000  tons  capacity  has  recently  been  put  in  opera- 
tion at  Galveston,  Tex.  This  barge  carries  the  entire 
equipment  for  transferring  coal  to  fuel  bunkers  of 
steamers,  or  to  the  cargo  hatches  when  the  steamer  is 
carrying  coal  as  cargo,  without  the  necessity  for  ship- 
board equipment.  It  was  designed  primarily  for  flexi- 
bility of  operation,  which  is  performed  by  two  men,  an 
engine  runner  and  a  fireman.  The  barge  itself,  which 
carries  a  steel  tower,  has  its  own  boiler  and  power 
equipment  for  driving,  hoisting  and  dragline  cables  and 
for  operating  the  belt  conveyor  and  the  crosshead  car- 
ried on  the  steel  tower. 

.j^d/u^fi^fh/e  swJn^irj^beff  conveyor 

..-••Hoppef  (/ifh  Cfnef  lowers  wiffr  conveyor) 


SHIP  COALING  UNIT  EMBODIES    DRAGLINE 
AND  CONVEYOR 

An  outline  side  elevation  of  the  barge  is  shown  in 
Fig.  1  and  a  photograph  of  the  plant  in  operation  is 
shown  in  Fig.  2.  Coal  is  handled  from  the  self-trim- 
ming barge  (see  Fig.  3)  by  a  scoop  bucket  of  \\  tons 
capacity,  conti-olled  by  the  hoisting  and  dragline  cables. 
Driving  power  is  supplied  by  a  10  x  12  double  cylinder 
engine  in  the  stern  of  the  barge,  which  has  two  drums 
set  in  friction  by  air  cylinders.  The  front  drum  oper- 
ates the  dragline,  which  puLs  the  bucket  lengthwise  of 
the  barge  through  the  coal  until  it  fills,  by  a  line  pass- 
ing between  sheaves  at  the  front  of  the  bucket  and  made 
fast  to  a  shackle  on  the  swinging  bottom,  as  indicated 
in  Fig.  4.  Thus  the  bucket  is  closed  fast  while  the 
strain  is  kept  on  the  dragline  until  it  is  over  the  hopper, 
where  it  can  be  dumped  by  slacking  off  on  the  dragline 
cables.  The  rear  drum  operates  the  hoist  line  which 
runs  over  a  sheave  at  the  top  of  the  steel  frame  at  the 
low  of  the  barge,  down  through  a  block  attached  to  the 
lucket,  and  thence  back  to  the  top  of  the  framework, 
?iving  a  two-part  purchase  for  hoisting  the  loaded 
bucket.  From  the  hopper,  which  is  of  five  tons  capacity, 
•oal  is  fed  into  a  Robins  belt  conveyor  which  delivers  it 
0  the  steamer  bunkers  or  cargo  hatches. 

The  crosshead  or  frame,  carrying  with  it  the  hopper 
ind  conveyor,  is  raised  or  lowered  to  any  elevation, 
A'ithin  operating  limits  as  retiuired  by  the  height  of 
/esael  to  be  coaled.  Two  hoists  located  at  the  foot  of 
he  tower,  operating  independently,  lower  and  raise  the 
;ros8head  and   the  end   of  the   belt  conveyor   to   any 


FIG.   2.      BARGE  IN  QPERATION  WITH   AUXILI.^RY   CHUTE 

FOR  COALrNG   ^VT'-fllOlTT   SHIPBOARD   EQUIPMENT 
(A)   hopper:    (B)   belt  tonveyor  :    (C)   au.xiliary  cliute  ;    (D)    cross- 
head  frame  earrying  hopper  and  conveyor. 

required  height  and  angle.  Both  hoists  are  self-locking, 
holding  the  hopper  and  conveyor  frames  safely  at  what- 
ever height  or  angle  is  required  without  the  use  of 
brakes  or  pawls.  The  five-ton  hopper  capacity  gives  a 
sufficient  storage  margin  for  operating  contingencies  of 
bucket  and  conveyor. 

The  conveyor  with  its  supporting  boom  is  31  ft.  long 
and  is  driven  by  a  motor  housed  almost  directly  under 
the  hopper  and  supplied  with  current  from  a  10  kw. 
turbine  generator  set  in  the  engine  house,  which  also 
supplies  current  for  lighting.  The  conveyor  works  at 
any  point  between  an  upward  angle  of  20  deg.  and  a 
downward  angle  of  15  deg.  and  can  be  raised  practically 
to  a  vertical  position  for  housing  while  moving  the 
barge.  It  swings  through  a  horizontal  angle  of  almost 
180  deg. 

Coal  is  delivered  by  the  conveyor  to  a  chute,  leading 
to  either  bunker,  cargo  hatches  or  pockets.     The  chute 
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is  of  light  steel  construc- 
tion and  readily  shifted 
when  desired.  It  is 
pointed  out  that  this  ar- 
rangement, adapted  to 
the  attachment  of  an 
auxiliary  chute  in  almost 
any  position  at  the  end 
of  the  conveyor,  results 
in  a  very  flexible  han- 
dling unit  suitable  for 
almost  universal  service 
in  coaling  operations. 
Another  major  advan- 
tage is  claimed  from  the 
bucket  always  digging 
over  the  keel,  thus  avoid- 
ing listing  from  unbal- 
anced load  in  the  barge. 

In  operation,  the  barge 
is  loaded  at  the  coal 
storage  yard  of  the  coal 
company  by  means  of  a 
Lidgerwood  coal  trans- 
fer. The  barge  is  then 
placed  alongside  a  ship, 
and  the  hopper,  with  con- 
veyor, raised  to  the  re- 
quired height  to  clear  the 
ship's  sides.  The  convey- 
or is  next  swung  so  that  the  chute  will  reach  the  hatches 
amidship  or  on  either  side  of  the  ship  or  side  pockets. 
The  bucket  takes  the  coal  from  the  barge;  discharges 
through  the  main  and  feeder  hoppers  on  to  the  con- 
veyor, which  carries  and  drops  the  coal  through  a  chute 
directly  into  hatches  or  side  pockets.  This  is  done  with- 
out any  hopper  or  apparatus  on  the  deck  of  the  .ship,  and 
without  the  necessity  of  transferring  coal  or  receiving 
hoppers  on  shipboard.  With  this  device,  the  operation 
of  coaling  goes  on  without  interference  with  handling 
ship's  cargo,  and  without  the  use  of  any  ship's  gear. 

The  handling  capacity  of  the  barge  is  limited  rather 
by  the  receiving  capacity  of  the  steamer  than  the  capac- 
ity of  handling  machinery.  An  average  of  100  to  110 
tons  of  coal  per  hour  is  about  the  maximum  that  can 
be  received,  stowed  and  trimmed.  About  60  tons  of 
coal  per  hour  is  the  average  stowed  and  trimmed  in  the 
bunkers. 

The  barge  is  operated  by  the  Galveston  Coal  Co. 
under  the  supervision  of  Wesley  Merritt  of  that  firm. 
It  was  designed  and  built  under  the  Evans  and  other 
patents  by  the  Lidgerwood  Manufacturing  Co.,  New 
York  City,  owners  or  licensees  of  such  patents. 
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Revised  Road  Regulations  in  Britain 

The  committee  appointed  to  investigate  British  motor 
speed  conditions  will  shortly  present  its  report  to  the 
Minister  of  Transport.  The  recommendations  of  this 
committee  are  based  not  only  on  the  general  convenience 
of  road  users  but  also  on  the  preservation  of  the  road 
surfaces  to  which  all  users  are,  in  some  form  or  other, 
compelled  to  subscribe.  It  is  likely  that  all  steel-tired 
vehicles  will  continue  to  be  restricted  to  5  miles  per 
hour,  motor  coaches,  omnibuses  and  chars-a-bancs  to 
16  miles  per  hour  and  other  vehicles,  not  over  a  certain 
weight,  and  shod  with  pneumatic  tires  will  be  restricted 
to  24  miles  per  hour. 


Progress  On  Pit  River  Project 
In  California 

First  Plants  Completed — Large  Units  and  High 

Voltage — Construction  Program  Laid 

Out  for  Next  Ten  Years 

DESPITE  unfavoi-able  weather  conditions  during 
the  winter  of  1920-21,  construction  on  the  several 
plants  of  the  Pit  River  hydro-electric  project  in 
Northern  California  was  carried  on  without  interrup- 
tion and  the  first  plant  in  the  series.  Hat  Creek,  No.  1 
was  completed  and  put  in  sei-\'ice  Aug.  22.  Work  has 
also  been  under  way  simultaneously  on  two  more  plants, 
Hat  Creek  No.  2  and  Pit  River  No.  1.  The  former  was 
to  be  ready  early  in  September  and  the  latter  by 
June  of  next  year.  Plants  lower  dowTi  the  river.  Pit 
River  No.  2,  3  and  4,  are  being  given  further  study, 
such  as  borings  at  dam  sites,  comparisons  in  cost  of 
length  of  conduits  and  height  of  dams,  etc.,  and  will 
probably  be  constructed  in  their  numerical  order. 

The  complete  series  of  plants  contemplated  on  this 
stream  is  expected  to  add  about  600,000  hp.  (installed 
capacity)  to  the  company's  system.  This  amount  of 
energy  is  estimated  to  be  enough  to  take  care  of  the 
company's  load-demand  increases  for  a  period  of  10 
years  or  more.  The  development  program  is  being  laid 
out  so  construction  will  be  continuously  under  way  dur- 
ing this  period,  the  plants  to  be  completed  and  put  in 
service  as  needed.  A  resume  of  plans  for  the  Pit  River 
development  appeared  in  Engineering  Neics-Record 
Sept.  16,  1920,  p.  575,  but  the  plants  mentioned  there 
as  Fall  River  No.  1  and  2  are  now  knowm  as  Pit  River 
1  and  2.  Numbers  on  the  other  Pit  River  plants  have 
also  been  changed. 

Features  of  this  development  will  be  the  220,000- 
volt  transmission  line,  the  7-mile,  3,000-sec.-ft.  tunnel 
on  Pit  River  No.  5  and  the  40,000-hp.  reaction  turbines 
under  454  ft.  head  in  Pit  River  No.  1.  The  relative 
position  of  the  plants  is  such  that  only  about  21  miles 
of  conduit  were  required  for  serving  all  seven  plants. 
The  flow  of  the  Pit  River  is  so  unifoi-m,  that  no 
storage  has  been  provided  for  any  of  the  plants  thus 
far  built  and  only  very  low  diversion  dams  are  required. 
In  this  respect  the  stream  is  unlike  other  California 
rivers. 

33  Miles  of  R.ailro.^d  Built 

Studies  of  truck  versus  rail  transportation  brought 
out  the  fact  that  due  to  rain  and  snow  conditions  truck- 
ing operations  could  be  carried  on  in  the  districts 
between  these  plants  and  the  Southern  Pacific  R.R.,  for 
only  about  five  months  of  the  year,  while  a  railroad 
line  could  probably  Lie  kept  open  all  year  round.  Rail 
transportation  was  believed  to  be  cheaper  and  to  assure 
a  more  dependable  schedule  of  delivery.  The  question 
of  where  to  locate  the  railroad  was  affected  to  a  con- 
siderable extent  by  the  time  element.  The  value  of  the 
power  developed  in  Pit  River  No.  1  plant  for  80  days, 
for  example,  will  amount  to  half  a  million  dollars.  Hence 
it  was  important  to  find  a  railroad  route  which  would 
not  delay  the  construction  of  so  important  a  plant. 

The  most  direct  route  to  the  Pit  plants  would  be 
from  some  point  on  the  Southern  Pacific  south  of 
the  Dunsmuir-Sisson  grade  in  the  vicinity  of  Redding, 
hut  this  would  have  required  some  70  mi'es  of  con- 
struction through  rough  country.  The  route  selected 
is   above    the    Dunsmuir-Sisson    ^ade  and    does   not 
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connect  with  the  Southern  Pacific  direct  but  starts 
from  the  end  of  the  McCloud  River  Railroad  at  Bartle. 
From  this  point,  however,  it  was  found  possible  to 
locate  a  line  to  Pit  River  No.  1  power  house  which  is 
only  33  miles  long  and  has  a  maximum  gradient  of 
4  per  cent  and  a  maximum  curvature  of  15  deg. 

Surveys  on  this  line  were  begun  early  this  spring 
when  there  was  still  10  ft.  of  snow  over  some  parts  of 
the  route.  Grading  was  started  May  20.  Track  had 
been  laid  13  miles  from  Bartle  by  Aug.  15  and  the 
entire  line  was  to  be  ready  for  service  Sept.  15,  about 
115  days  after  construction  began.  No  tunnels  or  large 
bridges  were  required  and  the  yardage  moved  averaged 
about  3000  cu.  yd.  per  mile,  making  the  cost  of  the 
line  about  $16,000  per  mile.  The  line  is  standard  gage 
and  has  50-lb.  rails. 

Pending  the  completion  of  the  railroad,  trucks  were 
used  to  take  in  supplies  over  the  wagon  road  from 
Bartle.  Most  of  the  supplies  for  last  winter's  use 
were  taken  in  in  the  fall  while  the  roads  were  still 
passable  and  stored  at  the  several  camp  sites.  Emer- 
gency supplies  were  taken  in  during  the  winter  on 
sleighs.  The  penstock  for  Hat  Creek  No.  1  and  No.  2, 
for  example,  all  went  in  during  the  winter,  the  usual 
requirement  being  12  horses  per  sled.  These  penstock 
sections  are  33  ft.  long,  9  to  10  ft.  in  diameter,  and 
weigh  8 J  tons. 

One  Thousand  Nine  Hundred  Men  in  Camps 

About  1,500  men  are  now  employed  in  the  camp  of  the 
Pit  River  Basin  working  on  tunnels,  railroads,  power 
houses  and  other  phases  of  the  development;  and  about 
400  men  are  engaged  in  constructing  the  220,000-volt 
transmission   line.   This  line   is   now  being   built  from 


Pit  River  No.  1  to  Vacaville,  a  distribution  center  205 
miles  from  the  Pit  River  plant  and  about  60  miles 
from  San  Francisco  Bay.  The  line  is  to  be  finished 
by  July  1,  1922,  as  is  also  a  $1,250,000  substation 
at  Vacaville. 


DETAILS  OF  FIRST  THREE  PLANTS,  PIT 

Hat  Creek,  Hat  Creek, 

No.  I  No.  2 

Static  head,  ft  216  8  201  3 
Normal  flow,  snc- 

ft   400  600 

Normal  output,  hp.  7,900  10,200 
Diver,  ion: 

T>*pe  of  dam .  - .  Crib  Crib  and  piliug 

Height  of  dam  5'  6.5' 
Conduit: 

Type  Open  ditch  Flume 

Lci.gth,£t  .    .  2.750  4.469 

o:,„                           I  17'  bottom  16' 3"  bottom 

"'^^ I  9'  depth  7'  0"  depth 

Grade  ft.  per  1,000  0  25  0.7 

Max.cap'y.fcc.-ft.  600  800 

Surge  chamber.   .  None  None 

Forebay  cap.  ac.ft.  12  5  None 
Penstock: 

TvTiP                  J  Single  pipe  Single  pipe 

'T                     I  Riv.  steel  Riv.  steel 

Length,  ft  1567  355 

Dia.,  thickness.  lO'iA"— 8'xi  '  lO'iJ"— 8'xi'' 

Number  unit.s.  ,  I  | 

Type  wheel Vert,  turbine  Vert,  turbine 

>r,„  u,.                 /  Wellman-Seaver    Wellman-Seaver- 

■^"«-  "y \  Morgan  Morgan 

Capy.hp 15,000  15,000 

Ge.raormfgs.  G.E.Co.  G.E.Co. 

Capy.,kva 12,500  12,500 

R.p.m  225  225 

Voltage         .  6,600  6,600 

Exciter  type Sep.  impulse  wheel  ,Sep.  impulue  wht 


RIVER  PROJECT 
Pit  River, 


Canal  Tunnel 

1,150  10,111 

50'  bottom    Horseshoe 

13.5' high 

3  0 

1.800 


448 
10'9"x,',' 
9'9".tJ' 


40.000 

.Mli.s-Chalmers 

35,000 


Up  to  the  middle  of  August  headquarters  for  con- 
struction operations  was  at  Hat  Creek  No.  1,  but  with 
the  completion  of  the  two  plants  in  that  vicinity  head- 
quarters was  moved  to  Pit  River  No.  1  about  10  miles 
northeast  of  the  Hat  Creek  work.  On   Aug.   15  about 
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50  per  cent  of  the  100,000  cu.  yd.  excavation  in  the 
approach-cut  on  Pit  River  No.  1  tunnel  had  been  com- 
pleted. About  25  per  cent  of  the  100,000  cu.yd.  excava- 
tion in  Pit  River  No.  1  power  house  and  tailrace  also 
had  been  finished.  The  tunnel  for  the  Pit  River  No.  1 
plant  is  to  be  10,111  ft.  long  and  is  being  driven  by  the 
heading-bench  method  woi-king  from  two  headings. 
On  this  tunnel  5,911  ft.  had  been  completed  on  Aug. 
10  and  the  remainder  was  scheduled  for  completion 
by  Feb.  1,  1922.  The  diameter  of  this  tunnel  is  14 
ft.  and  it  will  be  entirely  lined  with  concrete.  Where 
the  formation  traversed  is  poor,  the  section  will  be 
circular  and  reinforcing  will  be  used.  Otherwise,  an 
unreinforced  horseshoe  section  is  specified. 

Power  for  construction  purposes  was  developed  in 
a  temporary  plan  near  the  junction  of  Fall  and  Pit 
Rivers,  about  10  miles  from  Hat  Creek  No.  1  and 
3  miles  from  Pit  River  No.  1.  Here  the  head  and  flow 
available  were  suited  to  an  old  1,000-hp.  unit  which 
the  company  had  in  a  generating  station  at  Folsom. 
This  unit  was  accordingly  "loaned"  to  the  Pit  River 
project  until  the  first  plants  there  .should  be  in  sei-vice. 

The  Pit  River  project    is  being  carried  out  by  the 
Pacific  Gas  &   Electric  Co.,  of  San   Francisco.     0.  W 
Peterson  construction  engineer  for  the  company  is  in 
charge  of  work  on  the  Pit  River  projects.    E.  H.  Steele 
is  engineer  in  charge  of  line  construction. 


Putting  Large  Bascule  in  Service 

Program   for  Change   to  New  Structure   Involves 

Minimum  Stoppage  of  Street  and 

Elevated  Railway  Traffic 

RAPID  replacement  of  an  old  220-ft.  double-deck 
.  swing  span  by  a  double-leaf  double-deck  bascule 
span,  268  ft.  c.  to  c.  of  trunnions,  is  planned  for  the 
Wells  St.  crossing  of  the  Chicago  River.  The  new 
structure,  now  nearly  completed,  will  be  the  third 
double-deck  bascule  bridge  built  across  the  river  by 
the  city  of  Chicago,  and  will  be  the  second  carrying 
an  elevated  i-ailway  on  the  upper  deck.  For  similar 
replacement  at  the  Lake  St.  bridge  in  1916,  traflfic  on 
the  street  deck  was  diverted  during  the  construction 
period,   and   that   of   the  elevated   railway  was    inter- 


NEW    AND    OLD   IJOfBLE-DKCK    liRIDGES    OVER    CHICAGO  lilVKK  AT  WELLS  ST. 


rupted  for  six  days  (see  Engineering  News,  April  20, 
1916,  p.  756).  In  view  of  the  inconvenience  to  the 
public  during  the  Lake  St.  work  and  in  view  also  of 
the  greater  importance  of  Wells  St.  as  a  traffic  thor- 
oughfare, the  work  was  so  planned  by  T.  G.  Pihlfeldt, 
engineer  of  bridges,  that  both  decks  of  the  bridge 
have  been  kept  open  throughout  the  entire  construc- 
tion period  and  it  is  proposed  to  interrupt  the  elevated 
railway  traffic  for  only  48  hours  while  putting  the 
new  span  into  service.  The  present  condition  of  the 
work  is  shown  in  the  accompanying  view. 

In  order  to  maintain  traffic  on  the  street  or  lower 
deck  during  construction,  it  was  necessary  to  provide 
temporary  supports  for  the  roadway  and  sidewalks  on 
the  approaches  to  the  old  bridge  to  permit  of  building 
the  new  substructure.  For  this  purpose  steel  girders 
and  trusses  were  provided  and  the  floor  loads  were 
carried  by  them  to  pile  clusters  outside  of  the  limits 
of  the  new  work.  The  construction  of  the  greater 
part  of  the  cofferdams  could  then  be  accomplished 
without  disturbing  the  old  bridge.  During  the  re- 
modeling of  the  lower  deck  on  the  fixed  part,  the 
street  was  closed  to  vehicular  traflSc  only,  one  roadway 
at  a  time,  with  but  slight  inconvenience  to  the  public. 

For  driving  those  portions  of  the  cofferdams  directly 
under  the  swing  bridge,  traffic  was  stopped  between  1 
and  4:45  a.m.  for  about  two  weeks  for  each  cofferdam, 
the  span  being  .swung  to  the  open  position  during  that 
time.  The  completion  of  the  cofferdam  was  followed 
by  the  excavation  and  concreting  of  the  counterweight 
pits  and  sub-piers.  In  this  work  the  north  pier  was 
begun  first  and  its  sub-piers  were  completed  in  1918. 
The  main  piers  and  counterweight  pit  were  finished 
in  April,  1919,  and  the  north  abutment  in  May,  1919. 
The  permanent  longitudinal  and  cross-girders  tor  sup- 
porting the  new  bridge  superstructure  were  then  placed 
and  the  entire  north  substructure  work  was  completed 
in  July,  1919.  Excavation  for  the  south  substructure 
was  begun  in  December,  1919,  and  the  permanent  new 
steel  girders  were  placed  in  October,  1920. 

To  avoid  interference  with  traffic  during  erection 
of  the  bridge  superstructure,  with  the  leaves  in  the 
open  or  upright  position,  it  was  necessary  to  omit  a 
part  of  the  upper  and  lower  deck  floor  beams,  stringer? 
and  bracing,  so  that  vehicle? 
and  elevated  -  railway  trains 
could  pass  through  the  struc- 
ture. When  the  work  on  the 
superstructure  has  progressed 
as  far  as  possible  in  the  raised 
position,  it  will  be  neces.sary 
to  step  all  traffic  long  enough 
to  swing  the  old  bridge  to  its 
open  position,  block  it  up  on 
the  pier  protection  and  remove 
the  portion  over  the  center 
pier  by  burning  or  cutting  the 
members,  to  afford  clearance 
for  lowering  the  new  bridge. 
While  this  is  being  done,  the 
steel  floor  system  and  bracing 
of  the  new  bridge  can  be  com- 
pleted and  tracks  installed  on 
the  upper  deck. 

To  minimize  the   interrup- 
tion to  elevated  railway  and 
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street  traffic  a  program  was  laid  out  covering  the  dif- 
ferent steps.  The  first  step  was  to  close  the  lower 
deck  to  traffic,  on  Sept.  28,  and  it  is  planned  to  have 
the  lower  deck  approaches  completed  by  Nov.  9.  Al- 
terations to  the  elevated  structure  on  the  appi-oaches 
will  necessitate  discontinuing  the  railway  traffic  tem- 
porarily, but  this  work  can  be  performed  on  three 
successive  Sundays,  Nov.  6,  13,  and  20.  The  leaves 
of  the  new  bridge  should  be  ready  to  lower  to  a  hori- 
zontal position  six  days  later,  or  on  Saturday,  Nov.  26. 
During  the  lowering  and  adjusting  of  the  leaves,  ele- 
vated traffic  over  the  bridge  will  be  discontinued  for 
a  period  of  only  about  48  hours,  and  the  new  bridge 
should  be  available  for  use  by  trains  on  Monday  morn- 
ing, Nov.  28.  When  the  leaves  have  been  lowered, 
work  on  the  lower-deck  roadway  of  the  bridge  proper 
can  be  started.  Final  completion  of  the  bridge  and 
approaches  should  be  effected  by  Dec.  27.  Pedestrian 
traffic  will  be  maintained  with  the  least  possible  inter- 
ruption during  the  period  that  the  bridge  and  ap- 
proaches are  closed  to  vehicle  traffic.  Dredging  and 
clearing  of  the  channel  will  be  done  between  Dec.  5 
and  Feb.  4. 

Specifications  of  New  Bascule 

The  new  bridge  is  of  the  trunnion  bascule  type, 
with  a  span  of  268  ft.  c.  to  c.  of  trunnions,  giving  a 
clear  channel  200  ft.  wide.  It  has  two  lines  of  trusses 
spaced  41  ft.  c.  to  c,  the  lower  deck  having  a  38-ft. 
roadway  and  two  13-ft.  walks  (outside).  On  the 
upper  deck  are  two  tracks  for  the  elevated  railway. 
The  total  weight  of  each  leaf  complete  will  be  about 
2,460  tons,  including  1,300  tons  of  counterweight.  The 
deck  arrangements  are  similar  to  those  of  the  Lake 
St.  bridge.  In  the  Michigan  Ave.  bridge  {Engineer- 
ing News-Record,  Sept.  9,  1920,  p.  508)  there  are  four 
trusses  with  two  roadways  and  inside  walks  on  the 
lower  deck,  and  two  wider  roadways  and  outside  walks 
on  the  upper  deck.  The  old  Wells  St.  swing  bridge, 
with  a  length  of  220  ft.,  was  built  in  1888  as  a  street 
bridge,  being  reinforced  in  1896  to  permit  of  carry- 
ing the  elevated  railway. 

This  important  bridge  was  designed  in  the  bureau 
of  engineering  of  the  Chicago  department  of  public 
works,  under  the  direction  of  Alex.  Murdoch,  city 
engineer;  Charles  F.  Healey,  assistant  city  engineer; 
Thos.  G.  Pihlfeldt,  engineer  of  bridges.  The  construc- 
tion v/ork  is  under  Clarence  S.  Rowe,  engineer  of  bridge 
construction,  and  F.  A.  Berry,  engineer  in  local  charge. 
The  principal  contractors  were  the  FitzSimons  & 
Connell  Dredge  &  Dock  Co.,  substructure;  Ketler-EUiot 
Co.,  superstructure  and  operators'  houses,  the  steel  being 
fabricated  by  the  Fort  Pitt  Bridge  Co.  under  sub-con- 
tract; Norwood-Noonan  Co.,  electrical  equipment.  The 
bridge  is  built  under  license  from  tht  Strauss  Bascule 
Bridge  Co.  as  it  embodies  features  patented  by  that 
concern. 


House  Fly  Journeys  Five  lo  Six  Miles  a  Day 

Experiments  conducted  by  the  Bureau  of  Entomology, 
U.  S.  Department  of  Agriculture,  show  that  the  house 
fly  journeys  5  to  6  miles  in  24  hours  and  in  one  ob- 
served instance  traveled  13.14  miles  in  that  time.  This 
and  other  species  of  flies,  totaling  234,000  of  all  kinds, 
were  dusted  with  red  chalk  in  Texas,  liberated,  and 
recaptured  in  traps  placed  at  various  aistances. 


Texas  County  Tries  Lump-Sum-Fee 
Road  Contract 

straight  Contract  Prices  Cut  40  per  Cent — Actual 

Cost  Runs  Under  Price  Bid — Excellent 

Average  Speed  Maintained 

HIGH  prices  bid  in  1920  on  4.5  miles  of  concrete 
road,  a  portion  of  a  110-mile  system  planned  for 
Wichita  County,  Texas,  resulted  in  a  contract  being 
made  by  which  the  contractor  receives  a  lump-sum  fee 
based  on  a  cost  estimate  prepared  by  himself.  The 
county  purchases  the  materials  and  assumes  all  risks, 
but  the  equipment  is  purchased  and  paid  for  by  the 
contractor.  With  7  miles  of  road  completed  in  1920 
and  27  miles  more  under  construction  this  year,  the 
special  contract  is  considered  a  success.  The  plant  is 
high  class,  the  cost  is  materially  less  than  the  original 
prices  bid,  and  the  speed  of  construction  has  been 
greater  than  the  average  for  similar  operations. 


FIG.  1.  .MAP  OF  IMPROVED  ROAD  SYSTEM  FOR  WICHITA 
COUNTY,  TEXAS 

Paved  roads  were  required  by  the  oil-field  develop- 
ment. A  bond  issue  of  $2,250,000  was  voted  and  45 
miles  of  concrete  road  were  planned  for  immediate  con- 
struction. Commercial  production  of  concrete  aggre- 
gates had  not  been  developed,  so  the  first  act  of  the 
county  was  to  assist  financially  in  establishing  a  stone- 
crushing  plant  costing  $300,000.  The  county  advanced 
$100,000  on  a  stone  contract. 

Bids  for  construction  were  received  in  January,  1920. 
There  was  one  bid  and  it  averaged  $80,000  a  mile.  It 
was  rejected  and  new  bids  were  asked.  This  time  the 
county  itself  put  in  a  bid  of  $50,000  a  mile  and  another 
bid  was  received  from  the  contractor  who  had  pre- 
viously bid,  but  his  price  had  been  cut  to  $60,000  a 
mile.  The  county  commissioners'  court  awarded  the 
contract  to  the  county. 

In  explanation  of  the  high  prices  it  is  to  be  noted 
that  the  time  was  early  in  1920  during  the  peak  of 
the  oil  boom  in  Wichita  County.  There  was  a  serious 
railroad  congestion,  an  acute  labor  shortage  and  a  heavy 
constant  traffic  to  be  handled  by  diversion  from  the 
roads  under  construction. 

Being  without  equipment  or  organization  for  con- 
struction, the  county  engineer  decided  to  sublet  the 
contract.     General   contractors   were   asked   to   submit 
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PLAN  OF  CENTRAL  PROPORTIONING  PLANT 


bids  on  their  own  basis,  with  the  understanding  that 
price  alone  would  not  be  regarded  a  reason  for  giving 
the  contract  but  ability  and  reputation  would  be  given 
careful  consideration.  A  number  of  proposals  were 
received,  the  majority  being  some  form  of  cost-plus- 
percentage  contract.  All  cost-plus-percentage  proposi- 
tions were  eliminated  at  once  as  undesirable.  Of  the 
other  proposals,  one  by  Potts  &  Prentice,  Waco,  Tex., 
general  contractors,  was  considered  most  favorably. 


,6'xfi" 


lO'^IO" 


(Not  to  scale) 
6''x8''xl6'' 


FIG.  3.     BENT  FOR  ABOVE-GROI'ND  TUNNEL 

After  careful  analysis  of  the  conditions.  Potts  & 
Prentice  prepared  a  detailed  estimate  of  what  it  would 
cost  to  do  the  work  without  bond,  the  county  assuming 
all  risks.  On  the  basis  of  this  estimate  which  amounted 
to  approximately  $45,000  a  mile,  including  a  lump-sum 
fee,  the  contractors  agreed  to  undertake  the  work.  The 
essential  provisions  of  the  contract  were: 

1.  The  contractors  agreed  to  complete  44.4  miles  of 
concrete  road  at  an  estimated  cost,  based  upon  unit 
prices  and  estimated  quantities. 

2.  The  contractors  were  to  furnish  the  construction 
plant,  which  would  include  designated  equipment  of  a 
character  and  quality  which  would  insure  proper  con- 
struction and  the  completion  of  the  pi'oject  within  an 
estimated  time. 

3.  For  the  use  of  the  equipment,  the  contractors 
were  to  be  paid  a  designated  rental  and  depreciation 
within  the  time  estimated  for  completion.  The  con- 
tractors were  also  to  be  paid  a  portion  of  their  lump- 
sum fee  on  monthly  estimates. 

This  form  of  contract  has  justified  itself.  The  county 
was  able  to  begin  construction  at  the  height  of  the  local 
oil  boom  when  contractors  would  not  assume  the  risks 
arising  from  the  congestion  of  railroad  traffic,  uncertain 
materials  supply  and  shortage  of  labor.  The  county 
was  also  able  to  select  a  contractor  upon  considerations 
not  limited  entirely  to  unit  prices;  it  could  take  into  ac- 
count his  experience,  integrity  and  ability  satisfactorily 
to  complete  the  project  in  the  estimated  time.  With  the 
stabilizing  of  local  conditions  and  the  general  decrease 
of  material  and  labor  costs,  the  savings  thus  accom- 
nlished  have  returned  directly  to  the  county. 

Road   improvement  as   planned   for  Wichita   County, 


as  indicated  by  Fig.  1,  includes  the  45  miles  of  concrete 
road  originally  contracted,  and  some  65  miles  of  con- 
crete road  yet  to  be  constructed.  The  high  type  of 
pavement  for  the  main  highway  was  felt  to  be  war- 
ranted by  the  traffic.  This  traffic,  Wichita  County  being 
the  center  of  the  largest  oil  producing  section  of  the 
southwest,  consists  largely  of  motor  trucks  hauling 
casing  and  other  heavy  supplies  for  the  oil  wells.  A 
substantial  section  was,  therefore,  adopted.  All  the 
pavement  is  18  ft.  wide.  The  slabs  are  built  in  two 
thicknesses,  7  in.  at  the  side  and  8i>  in.  at  the  center, 
and  6  in.  at  the  sides  and  7*  in.  at  the  center,  depend- 
ing upon  the  location  as  related  to  traffic  and  upon  the 
condition  of  the  subgrade.  The  pavement  is  reinforced 
with  steel  fabric  weighing  28  lb.  per  square  (100  sq.ft.) 
over  all  poor  subgrade.  The  concrete  is  a  1:2:3 
crushed  stone  mix. 

With  45  miles  of  construction,  the  contractors  in- 
stalled a  $142,000  plant,  providing  for  central  propor- 
tioning and  industrial  railway  haulage.  It  consists  of 
one  standard-gage  locomotive  crane  with  a  50-ft.  boom 
and  a  clamshell  bucket ;  five  trains  each  consisting  of 
a  6-ton  gasoline  locomotive  and  10  cars,  each  car  cariy- 
ing  two  batch  boxes  containing  cement,  sand  and  stone 
compartments ;  one  extra  locomotive  for  emergency  pur- 
poses; four  double-truck  platform  cars  for  transporting 
track,  forms,  water  pipe,  reinforcing  mesh,  tools,  fuel 
and  all  miscellaneous  hauling;  6 J  miles  of  24-in.  gage, 
20-lb.  rail,  steel  tie  track  with  slip  joint  ties  and  a  full 
assortment  of  curves  and  switches;  two  number  14-E 
paving  mixers  with  boom  and  bucket  and  batch  trans- 
fer; two  finishing  machines:  two  subgraders;  two  scari- 
fiers; two  10-ton  gasoline  road  rollers;  enough  steel 
side  forms  for  three  days'  run  at  each  mixer;  two 
double-unit  gasoline  driven  pumps  each  with  a  capacity 
of  3,600  gal.  per  hour. 

In  1920  owing  to  delays  in  securing  materials  by 
railway,  and  time  consumed  in  installing  the  plant, 
concrete  laying  was  not  begun  until  October.  The 
Wichita  Falls-Lake  road,  5  miles  long,  was  completed 
about  the  end  of  December.  Then  the  plant  was  in- 
stalled on  the  Wichita  Falls-Iowa  Park-Electra  road 
about  27  j  miles  long,  now  under  construction.  The 
plant  arrangement  and  construction  methods  described 
refer  to  the  present  year's  work. 

In  general,  the  plan  is  to  build  10  miles  from  one  loca- 
tion of  the  proportioning  plant  and  then  move  the  plant 
into  the  middle  of  the  next  10-mile  section.  Fig.  2  is 
the  plant  arrangement  at  the  first  setup  for  1921.  Two 
paving  outfits  are  operated,  one  working  from  and  one 
working  towai'd  the  plant  so  as  to  maintain  a  balanced 
haul.  Track  is  taken  up  back  of  the  paver  working 
toward  the  plant  and  carried  forward  and  laid  in  front 
of  the  paver  working  away  from  the  plant  As  indi- 
cated, the  stone  and  sand,  unloaded  from  railway  cars 
by  a  locomotive  crane,  are  piled  over  above-ground  tun- 
nels 130  ft.  long.  The  sketch.  Fig.  3,  indicates  the  tun- 
nel construction  with  bents  spaced  4  ft.  apart.     In  the 
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FIG.     4.       DIAGRAM     OF 
OPERATIOXOF    LOAD- 
ING HOPPER 


top  are  tunnel  traps  for 
charging  the  batch  boxes. 
Cement  is  charged  from  the 
platform  cf  the  cement  house 
by  means  of  the  sliding  hop- 
pers shown  by  Fig.  5.  The 
cement  house  of  two  16  x  80 
ft.,  and  one  16  x  160-ft. 
section,  holds  6,000  barrels. 
About  2,400  cu.yd.  of  aggre- 
gates can  be  stored  over  each 
tunnel. 

All  structures  of  the  proportioning  plant  are  built  of 
sections  erected  by  bolting  so  that  they  are  knocked 
down  and  set  up  again  without  much  labor  or  damage. 

It  requires  five  men  about  12  min.  to  load  a  ten-car 
train  (20  batches)  with  sand,  stone  and  cement.  The 
average  loading  time  for  a  week,  including  time  for 
replenishing  gas  and  oil,  was  17  min.  and  the  minimum 
was  7  min.  At  the  cement  house  the  individual  charg- 
ing hoppers  designed  to  reduce  the  time  of  the  train  in 
loading  are  a  feature.  They  are  15  x  21  in.  at  the  top 
and  6  x  15  in.  at  the  bottom,  and  are  about  35  in.  high. 
The  bottoms  are  closed  by  slide  gates.  Each  hopper 
holds  a  batch  and  is  pulled  up  close  to  the  platform 
when  being  filled.  When  the  train  is  in  position  for 
loading  the  hopper  is  pushed  out  over  it  as  shown  in 
Fig.  5.  As  the  hopper  is  pushed  out,  the  gate  is  pulled 
open  by  the  cord  as  indicated  by  Fig.  4,  and  when  the 
hopper  is  pulled  back  to  be  refilled,  the  gate  strikes  a 
stop  and  is  closed.  In  IJ  min.  six  men  load  70  bags  of 
cement  into  a  20-batch  train  using  20  hoppers,  which 
they  have  previously  filled.  The  wooden  hoppers  illus- 
trated have  been  difficult  to  keep  tight  as  they  weathei*, 
and  it  is  proposed  to  make  others  of  sheet  iron. 

Ten  cars  make  up  the  average  train  which  is  pulled 
by  a  6-ton  gasoline  locomotive.  Each  car  carries  two 
batch  boxes  of  25  cu.ft.  capacity.  Six  locomotives,  52 
cars  and  104  boxes  were  purchased  but  only  50  cars  and 
5  locomotives  are  used  to  haul  material,  the  remainder 
being  employed  in  hauling  forms  and  for  replacements 
and  moving  track. 

To  minimize  delays,  switches  150  ft.  long  were  placed 
approximately  one  mile  apart,  while  a  passing  track 
150  ft.  long  is  maintained  about  450  ft.  in  advance  of 
each  paver.  The  five  trains  are  apportioned  to  the 
mixers  according  to  the  distance  each  mixer  is  from 
the  central  plant.  For  a  J-mile  stretch,  where  the  haul 
is  nearly  equal,  one  extra  train  alternates  first  to  one 
mixer  and  then  to  the  other.  Train  speed  is  about  eight 
■niles  per  hour  empty  and  six  miles  loaded.  Only  one 
ierailment  has  taken  place  on  straight  track.  The 
'.rack  is  laid  on  the  shoulder  of  the  road  outside  of  the 
"orms.  The  first  laying  cost  $65  per  mile.  A  foreman 
vith  four  men  will  take  up  and  relay  one-half  mile  of 
;rack  per  day.  Track  maintenance  requires  continu- 
)usly  one  foreman  and  four  to  six  men.  The  locomo- 
:ives  burn  approximately  15  gal.  of  gasoline  per  day, 
Tiaking  six  average  trips  of  4J  miles.  The  cost  for 
abor  and  gasoline  is  5c.  to  6c.  per  ton-mile.  Gasoline 
:ost3  18c.  per  gallon  delivered. 

The  two  concrete  placing  units  are  identical  and  in- 
lude  a  ]  cu.yd.  mixer,  a  subgrader,  a  scarifier,  a  10-ton 
,'as  engine  roller,  a  finishing  and  tamping  machine,  with 
<elt,  900  road  feet  of  side  form.s,  ten  canvas  covers  for 
he  fresh  concrete,  and  the  necessary  water  lines. 
The  canvas  covers  are  made  in  12-ft.  sections,  each 


of  which  has  1  x  4-in.  ribs,  20  ft.  long,  bowed  with 
No.  9  wire  ties,  so  as  to  make  a  2-ft.  rise  in  the  center. 
The  ends  of  the  bows  are  nailed  to  a  2  x  6-in.  longi- 
tudinal piece.  A  1  X  4-in.  strip  spaces  the  bows  apart 
at  the  center  and  helps  support  the  six-ounce  canvas. 

Water  was  supplied  first  from  the  city  mains  through 
a  2-in.  line.  Later  a  refinery  company  accommodated 
the  contractor  from  its  water  plant.  Finally  wells, 
10  ft.  square  and  18  ft.  deep  at  the  material  depot,  were 
utilized.  There  are  two  double  unit  gas  engine  pumps, 
each  pump  of  each  unit  furnishing  30  gal.  per  minute 
at  225  lb.  pressure. 

The  gas  engine  on  the  road  roller  consumes  15  to 
18  gal.  of  gasoline,  steady  running  per  eight-hour  day. 
The  4-hp.  engine  on  the  tamper  requires  5  gal.  Ten 
100-lb.  sacks  of  coal  are  consumed  by  the  mixer  per  day. 
The  average  cost  of  the  labor  per  square  yard  of  pav- 


FIG.  5. 


CHARGING    CABS    WITH    CEMENT    BY 
SLIDING  HOPPERS 


ing  including  all  unloading  and  loading  of  material, 
transportation,  track  maintenance,  form  setting,  sub- 
grading,  mixing  and  placing  of  concrete,  finishing  and 
curing  and  repairs  to  equipment,  has  averaged  30c.,  but 
for  a  week's  time  was  as  low  as  25k.  not  including 
overhead,  rental  and  depreciation.  In  21  i  working  days 
in  April,  38,676  sq.yd.  were  placed.  A  crew  of  22  men 
operate  the  proportioning  plant  and  each  mixing  crew 
consists  of  21  men. 

J.  M.  Isbell,  Wichita  Falls,  Texas,  is  county  engineer 
in  charge  of  the  work. 


Road  Surfacing  Costs  in  Manchester,  England 

The  municipality  of  Manchester,  England,  has  issued 
figures  from  its  own  experience  showing  the  com- 
parative costs  and  lives  of  various  road  surfacing  mate- 
rials : 

Coat  per  I.ife 
Sq.Yd. 

Importi-d  Imrchvood  bicx-ks 38».  M.  10  years 

Or:' nitc  M-tl.. 37».  20  yrar« 

roiurMc.  6  or  7  in 2l!i.  10  years 

\rtifiiinl  l.ilumlimiwatTllmlt I9».  6<1-  10  vcara 

\iitur:il  r,.,k  iisphnlt I2'<.  M.  1 2  to  18 years 

T-.ir  iiiiir.Klnni,    9s.  8  ti)    8  years 

These  figures  are  for  the  thoroughfares  carrying  the 
heaviest  traffic  of  all  kinds. 
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Aeration  Period  of  Sludge  in  the  Activated- 
Sludge  Process 

By  Alva  G.  Husted 

Assistant  Sanitary  Engineer.  Department  of  Public  Service. 
Cleveland.   Ohio 

DURING  the  past  six  years  much  exnerimental  work 
has  been  done  on  the  activated-shidge  process  of 
sewage  treatment.  The  investigations  which  have  been 
made  range  all  the  way  from  laboratory  cultures  of 
bacteria  and  other  micro-organisms  found  in  activated 
sludge  and  credited  with  much  of  the  biological  action 
in  the  treatment  process  to  municipal  treatment  plants 
having  capacities  of  more  than  1  m.g.d.  In  spite  of  the 
study  that  has  been  given  to  the  subject,  there  are  still 
many  features  of  the  process  concerning  which  little  is 
known. 

Among  other  subjects  there  is  often  discussed  bv 
those  interested,  the  question  of  re-aeration  of  the  acti- 
vated sludge  prior  to  its  being  returned  to  the  sewage 
aeration  compartment.  Such  re-aeration,  when  resorted 
to,  is  for  the  purpose  of  improving  the  quality  of  the 
sludge.  In  some  cases  this  may  be  necessary  to  main- 
tain the  sludge  in  an  aerobic  condition  while  in  other 
cases  it  may  be  considered  desirable  from  the  standpoint 
of  increasing  the  number  and  activity  of  nitrifying 
bacteria  in  the  sludge.  In  any  event,  if  done  at  all  it 
is  because  it  is  considered  more  economical  to  aerate 
the  sludge  separately  than  to  give  it  the  additional 
aeration  in  contact  with  the  sewage  in  the  sewage 
aeration  tanks. 

Factors  Affecting  Aeration  Period 

At  first  thought  it  appears  that  from  the  standpoint 
of  maintaining  the  sludge  in  a  good  condition  the  great- 
est economy  could  be  effected  by  separate  aeration  of 
the  sludge.  If  the  aeration  period  of  sludge  particles 
were  a  function  of  the  aeration  period  of  the  sewage 
only,  this  would  very  likely  be  true.  However,  the  aera- 
tion period  of  sludge  particles  in  the  sewage  aeration 
tanks  depends  on  other  factors.  To  discuss  this  matter 
intelligently  it  will  be  necessary  first  to  determine  the 
various  factors  which  affect  the  aeration  period  of 
sludge  particles  and  the  relation  which  they  sustain  to 
each  other. 

To  work  out  a  mathematical  formula  to  determine 
the  aeration  period  of  sludge  particles  it  is  necessary  to 
make  certain  assumptions.  For  the  sake  of  simplicity 
it  is  assumed:  (1)  That  all  suspended  solids  in  the 
crude  sewage  remain  in  the  tank  (until  withdrawn  as 
sludge)  in  the  form  of  sludge  particles.  (2)  That  all 
dissolved  solids  in  the  crude  sewage  remain  in  solution 
even  though  changed  in  character  by  the  activated- 
sludge  process.  Neither  assumption  is  e.xactly  true,  but 
they  are  no  doubt  near  enough  the  truth  for  the  purpose 
of  making  comparisons. 

Average  Number  of  Sludge  Aeration  Cycles 

If  no  sludge  were  returned  to  the  inflowing  sewage 
the  aeration  period  of  the  sludge  particles  would  be 
exactly  equal  to  the  aeration  period  of  the  sewage.  By 
returning  the  sludge  to  the  aeration  tank  inlet,  however, 
the  sludge  particles  are  given  additional  aeration.  The 
average  number  of  cycles  of  aeration  to  which  the 
."ludge  particles  are  subjected  can  be  determined  from 
the  following  equation: 

N  =  A/S  +  1 (1) 


In  which  N  is  the  average  number  of  aeration  cycles  to 
which  the  sludge  pai-ticles  ai-e  subjected ;  A  is  the  quan- 
tity of  suspended  solids  added  to  the  sewage  (by  means 
of  the  returned  sludge)  expressed  in  parts  of  solids  per 
million  pai'ts  of  sewage;  and  S  is  the  quantity  of  sus- 
pended solids  in  the  sewage  expressed  in  parts  per 
million.  A/S  is,  therefore,  the  i-atio  of  total  suspended 
solids  in  the  returned  sludge  to  the  total  suspended 
.solids  in  the  sewage.  The  value  of  A  in  the  above 
equation  depends  upon  two  factors:  the  ratio  to  the 
sewage  of  the  sludge  returned,  and  the  moisture  con- 
tent of  the  returned  sludge.  It  may  be  computed  from 
the  following  equation: 

A  =   100i?(100  —  .1/) (2) 

in  which  R  is  the  ratio  of  returned  sludge  to  inflowing 
sewage  expressed  in  per  cent :  and  M  is  the  moisture 
content  of  the  returned  sludge  expressed  in  per  cent. 

Combining  equations  (1)  and  (2)  we  have  the  follow- 
ing equations: 


N  = 


100/2(100 


.^i  +  1. 


(3) 


From  this  equation  we  can  determine  the  total  number 
I  average )  of  aeration  cycles  of  the  sludge  particles  if 
we  know  the  quantity  of  suspended  matter  in  the  sew- 
age, the  ratio  of  sludge  return  to  sewage,  and  the  mois- 
ture content  of  the  returned  sludge. 

The  writer  has  worked  out  the  accompanying  diagram 
for  the  graphical  solution  of  equation  (3).     The  use  of 
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+  1 


this  chart  is  as  follows :  Through  the  values  of  R  and 
M  on  the  first  and  second  scales  draw  a  straight  line 
intersecting  the  middle  vertical  scale  of  the  chart.  This 
gives  the  corresponding  value  of  .4.  From  this  inter- 
section draw  a  straight  line  to  the  value  of  S  on  the 
fifth  vertical  scale.  This  line  intersects  the  fourth  veT' 
tical  scale  at  the  corresponding  value  of  N.  On  the 
chart  is  shown  with  dotted  line  the  solution  of  a  prob- 
lem having  given  sludge  return  of  20  per  cent,  moisture 
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content  of  sludge  of  98  per  cent,  and  suspended  solids 
of  sewage  of  200  p.p.m.  The  number  of  aeration  cycles 
is  seen  to  be  21. 

From  the  foregoing  discussion  it  is  seen  that  the 
aeration  period  of  sludge  particles  is  a  function  of  the 
suspended  matter  content  of  the  sewage,  of  the  mois- 
ture content  of  the  returned  sludge,  and  of  the  per- 
centage of  returned  sludge.  The  operator  of  a  plant 
has  absolutely  no  control  over  the  suspended  matter 
content  of  the  sewage  and  very  little  control  over  the 
moisture  content  of  the  returned  sludge.  He  has  entire 
control,  however,  over  the  percentage  of  sludge  to  be 
returned.  By  knowing  the  sewage  aeration  period  the 
operator  can  regulate  the  aeration  period  of  the  sludge 
particles  to  any  predetermined  amount.  This  can  be 
done  merely  by  controlling  the  percentage  of  sludge 
returns. 

It  is  true  that  an  increase  in  the  percentage  of  sludge 
return  reduces  the  volume  of  aeration  tank  effective 
for  sewage  aeration ;  but  the  decrease  in  aeration  period 
of  the  sewage  is  very  small  compared  with  the  increase 
in  aeration  period  of  sludge  particles.  Stating  this 
another  way,  the  additional  aeration  tank  capacity  re- 
quired for  increasing  the  aeration  period  of  sludge  par- 
ticles with  no  change  in  the  aeration  period  of  sewage 
is  relatively  very  small. 

Increased  Aeration  and  Separate  Re-Aeration 

If  the  additional  tank  capacity  required  for  increas- 
ing the  aeration  period  of  sludge  particles  computed  in 
the  above  manner  is  compared  with  the  additional  tank 
capacity  using  separate  re-aeration  compartments  it 
will  be  found  that  they  are  theoretically  exactly  equal. 
The  former  method  is  much  more  elastic  in  operation 
than  the  latter,  however,  and  since  any  required  aera- 
tion period  of  sludge  particles  can  be  obtained  in  a 
plant  without  separate  sludge  aeration  tanks  there  does 
not  seem  to  be  any  good  reason  for  constructing  acti- 
vated-sludge plants  with  such  sludge  re-aeration  tanks 
for  improving  the  quality  of  the  eludge  prior  to  its 
being  mixed  with  the  inflowing  sewage. 

The  foregoing  statement  is  based  on  the  assumption 
that  the  aeration  of  sludge  particles  in  contact  with 
sewage  is  as  beneficial  to  the  sludge  as  an  equivalent 
period  of  aeration  separately.  I  have  no  experimental 
data  to  support  this  contention  but  can  see  no  reason 
why  there  should  be  any  difference  in  the  effect  upon  the 
sludge.  On  the  other  hand  it  does  seem  that  from  the 
standpoint  of  quality  of  effluent  produced  the  advantage 
would  probably  be  in  favor  of  the  larger  percentage  of 
returned  sludge  due  to  the  greater  number  of  nitrifying 
bacteria  in  contact  with  the  sewage.  The  problem  cer- 
tainly merits  serious  consideration  by  anyone  contem- 
plating the  installation  of  an  activated-sludge  plant, 
and  particularly  if  there  is  present  the  opportunity  for 
making  practical  tests  beforehand  in  an  experimental 
plant. 


Toronto  Takes  Over  Street  Railways 

The  street  railways  of  Toronto  were  taken  over  by 
the  c^tj'  on  Sept.  1  and  are  being  operated  by  the  Toronto 
Transportation  Commission.  The  price  to  he  paid  the 
former  private  owners  will  be  determined  by  arbitra- 
tion. Extensive  track  and  equipment  improvements  are 
proposed. 


Australian  Standard  Rail  Sections 
and  Specifications 

Approved  by  Engineers,  Manufacturers  and  Stat-s 

Governments — Sections  Not  in  Accord 

With  American  Designs 

THE  adoption  of  standard  rail  sections  and  rail 
specifications  for  all  the  railways  of  the  Common- 
wealth of  Australia  by  the  railway  engineers  and  com- 
missioners of  the  several  states  and  by  the  steel  manu- 
facturers constitutes  an  important  step  in  the  railway 
and  industrial  development  of  Australia.  These  new 
standards  now  apply  to  the  continental  states  of  New 
South  Wales,  Victoria,  South  Australia,  Queensland  and 
Western  Australia,  and  to  the  two  island  states  of  Tas- 
mania and  New  Zealand,  in  all  of  which  the  railways 
are  owned  and  operated  by  the  governments  under  the 
direction  of  railway  commissioners.     The  type  of  rail 
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section  is  at  variance  with  American  principles  of  rail 
design.  The  following  brief  history  of  this  develop- 
ment is  from  a  pamphlet  issued  by  the  Institute  of 
Science  and  Industry   (Commonwealth  of  Australia.) 

Sections  of  rails  and  splice  bars  were  decided  upon 
at  an  interstate  conference  of  railway  engineers  held 
in  Melbourne  in  July,  1914.  Drawings  and  specifica- 
tions were  approved  in  1915,  but  owing  to  war  condi- 
tions the  approval  of  the  railway  commissioners  was 
not  obtained.  In  1919  a  conference,  at  which  both  the 
state  railway  engineers  and  the  steel  manufacturers 
were  represented,  was  called  by  the  Institute  of  Science 
and  Industry,  which  was  interested  in  railway  stand- 
ardization and  in  making  Australia  self-supporting  as 
to  steel  products.  Rail  sections  and  specifications  were 
adopted  at  a  fourth  engineering  conference  in  1920. 
The  specifications  were  considered  later  at  an  Inter- 
state meeting  of  railway  commissioners,  but  amend- 
ments then  suggested  were  not  acceptable  to  the  manu- 
facturers. An  agreement  was  reached,  however,  and 
the  specifications  were  approved  at  a  conference  of  rail- 
way engineers  and  steel  manufacturers,  held  at  Sydney 
in  April,  1921.  Finally,  these  specifications  were  ap- 
proved at  a  conference  of  railway  commissioners. 

Rail  Sections 

Five  standard  sections  have  been  adopted,  from  60 
to  100  lb.  per  yd.  A  broad  shallow  head  with  round 
corners,  a  tall  thin  web  and  an  exceptionally  shallow 
base  are  typical  features  of  the  design.  Cracks  due 
to  a  thin  base  have  been  an  unfavorable  experience  with 
the  sections  of  the  American  Society  of  Civil  Engineers, 
but  the  Australian  sections  have  an  even  thinner  base 
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An  unusual  feature  is  that  different  fishing  angles  are 
used  for  the  top  and  bottom  fishing  surfaces.  The 
very  marked  difference  between  the  Australian  and 
American  Railway  Engineering  Association  section  is 
shown  in  Fig.  1,  which  gives  also  the  Am.  Soc.  C.  E. 
and  British  standard  sections.  A  comparison  of  these 
four  types  of  rail  sections  is  given  also  in  Table  I. 


TABLE  I.     COMPARISON  OF  lOO-LB.  RAIL  SECTIONS 

Australian  American ■  British 

Standard  A.R.E.A.  A.S.C.E.  Standard 

ffcight.  in 6  6  5J  5; 

Width  of  base,  in 5i  5|  5|  5; 

Width  of  head,  in 3  2H  2J  21 

Sideof  head:  slope.... Vert.  1  to  16  Vert.  Vert. 

Depth  of  head,  in US  IH  IJS  IH 

Depth  of  web,  in 3JS  JA  JA  3 

Depth  of  ba.se.  in 3S  I  A  ti  H 

Web  thickness,  in aj  A  A  li 

Radius  of  head.  in. 12  14  12  12 

Radius:  top  comer.s,  in A  i  A  i 

Radius:  bott.  comers,  in AAA  A 

Radius:  top  fillets,  in f  I  i  • 

Radius:  bott.  fillet*,  in   1  i  }  J 

Radiu?:  top  edge  base,  in A  A  A  A 

Radius:  bott.  edge  base,  in A  A  A  Sharp 

Radius:  sides  of  web,  in Vert.  14  12  Vert. 

Fishing  angles:   top 1:3  1:4  1:3  1:4 

Fishing  angles:   bottom 1:5  1:4  1:3  1:4+1:10 

Metal  in  bead,  per  cent 38  2  42  45 

Metal  in  web.  per  cent 22  6  21  19 

Metal  in  base,  per  cent 39  2  37  36 


Four  grades  of  steel  are  included  in  the  Australian 
specifications:  Ordinary  basic  open  hearth  and  acid 
bessemer  steel  and  high-silicon  basic  open  hearth  and 
acid  bessemer  steel,  the  last  two  being  made  by  the 
process  of  the  late  C.  P.  Sandberg.  From  the  chemical 
compositions  as  given  in  Table  II  it  will  be  noted  that 
tor  ordinary  steel  the  carbon  content  varies  with  the 
weight,  while  for  the  high-silicon  steel  it  is  uniform. 


UI.E  II.     COMPARISON  OF  CHEMICAL  COMPOSITION  OF  RAIL.-^ 

Pho>- 

piiorus.  Sulphur. 

Carbon         Mangauo.o.         Silicon        percent  percent 

percent            percent            percent         (  \I:i.\,,)  (Max.) 

.1  ustrnHnn ....  .... 

O-H,  60-lb 0  46-0  59  ; 


O-H,  100-lb 


0  62  0  75 


Bess.,6D-lb,,         0  42  0  52  i 
Bess..  1001b  0  60-0  70 

O-H.,  high  sil        0  50-0  65 
Bess.,  high  .sil         0  40-0  55 

2.  Am.  Ry   Kn.l    Ass;      

O-H.,  85  to  llWb.  0  45-0.55 
Bess,,  85  and  over  0  62-0.  77 

3.  Briliih 0  35-0  50 


0  6-0  9 


0  8-1  I 
0  6-0  9 
0.7-1   0 


0   lOi 


0  04 


0  10 
0  04 
0  07 


0  07 


For  the  ordinary  steel,  a  minimum  silicon  content  is 
specified,  instead  of  the  usual  maximum  content.  It  is 
provided  that  the  carbon  may  be  increased  0.02  per 
cent  above  the  limits  specified,  on  condition  that  for 
each  0.01  per  cent  increase  in  carbon  the  phosphorus 
will  be  reduced  0.005  per  cent  below  the  specified  limit. 
Further,  it  is  desired  that  the  carbon  percentage  shall 
average  as  high  as  the  mean  percentage  between  the 
upper  and  lower  limits  specified.  A  summary  of  the 
specifications  is  given  below. 

Ingots  are  to  be  kept  in  vertical  position  until  ready  to  be 
rolled  or  until  the  metal  in  the  interior  has  had  time  to 
solidify.  Sufficient  material  must  be  discarded  from  the  top 
of  the  ingot  to  insure  sound  rails.  In  section,  a  variation  of 
A-in.  less  or  n'j-in.  greater  than  the  specified  height  and 
I'ii-in.  in  width  of  base  will  be  permitted,  but  no  variation 
will  be  permitted  in  the  inclination  of  the  fishing  surfaces. 

Cold  straightening  must  be  minimized  and  rails  will  be 
liable  to  rejection  if  the  gag  leaves  its  impression  on  the 
head  or  base.  Rails  must  be  straightened  at  such  a  tem- 
perature as  will  permit  of  their  being  handled  with  bare 
hands.  In  the  straightening  presses,  the  distance  between 
supports  must  not  be  less  than  36  in.,  except  when   it  is 


necessary  to  straighten  the  rail  within  36  in.  of  the  end. 
In  rolling,  a  variation  from  0.5  per  cent  under  to  1  per  cent 
over  the  calculated  weight  will  be  permitted;  but  only  this 
latter  weight  will  be  paid  for.  The  calculated  weights  per 
yard  of  the  normal  sections,  without  bolt  holes,  are  60.22 
lb.,  70.14  lb.,  80.30  lb.,  90.38  lb.  and  100.48  lb. 

Rail  Tests — From  each  ingot  a  piece  of  rail  not  less  than 
4  ft.  or  more  than  5  ft.  long  shall  be  cut  from  the  first  por- 
tion of  the  rail.  This  will  be  placed  head  uppermost  upon 
supports  3J  ft.  apart,  the  upper  surfaces  of  the  supports 
being  curved  to  a  3-in.  radius.  The  test  will  comprise  one 
blow  delivered  midway  between  the  supports  by  an  iron 
block  weighing  2,240  lb.  and  having  its  face  curved  to  3-in. 
radius.  The  height  of  drop  to  be  17,  19,  20,  21 J  and  22*  ft 
for  the  five  sections  of  60  to  100  lb.  respectively. 

If  the  test  piece  fails,  the  first  rail  will  be  rejected  and  an 
additional  test  made  on  a  piece  cut  from  the  last  rolled  por- 
tion of  the  first  rail.  If  this  piece  fulfills  the  requirements 
the  remaining  rails  from  the  ingot  will  be  accepted.  Should 
the  second  piece  fail,  another  piece  cut  from  the  last  rolled 
portion  of  the  second  rail  shall  be  tested,  and  so  on  until 
each  rail  of  the  ingot  has  been  tested.  The  temperature  of 
the  test  pieces  is  to  be  between  60  and  100  deg.  F.  When 
the  impact  test  indicates,  in  the  opinion  of  the  inspecting 
engineer,  that  the  rails  are  too  soft  or  too  hard,  he  shall 
Inform  the  contractor,  who  will  direct  such  variation  in  the 
chemical  composition,  within  the  prescribed  limits,  as  will 
improve  the  steel  so  as  to  obtain  the  desired  results. 

For  tensile  test,  from  any  selected  rail  cut  a  test  piece 
from  as  near  the  top  of  the  head  as  possible.  This  will  be 
machined  parallel  for  a  length  of  2\  in.  with  a  length  of  2 
in.  between  gage  points,  and  turned  to  a  diameter  of  0.564  in. 
This  will  be  tested  to  destruction  and  the  results  recorded. 
[No  tensile  strength  is  specified. — Editor.] 

Six-bolt  joints  are  used,  with  angle  splice  bars  (see 
drawing)  having  a  uniform  length  of  30  in.  and  a  bolt 
spacing  of  5  in.,  with  1-in.  bolts  for  100-  and  90-lb. 
rails,  ;-in.  for  80  lb.  and  ^-in.  for  the  others.  For  1-in. 
bolts,  the  bolt  holes  are  lA-  x  1 1 1-,  in.  for  the  splice  bars 
and  1 !  in.  in  diameter  for  the  rails.  All  the  bars  are 
slotted  for  spikes,  but  they  are  kept  clear  of  any  bear- 
ing on  the  ties,  as  shown.  The  calculated  weights  per 
pair  of  splice  bars  are  from  59.75  lb.  for  the  60-lb.  rail 
to  96.90  lb.  for  the  100-lb.  rails. 

Splice  bars  are  to  be  made  from  basic  open  hearth 
or  acid  bessemer  steel:  Carbon,  0.40  to  0.53  per  cent 
for  the  former  and  0.35  to  0.45  for  the  latter;  phos- 
phorus not  to  exceed  0.04  and  0.07  per  cent  respectively. 
For  both  kinds  of  steel  the  manganese  is  to  be  0.55  to 
0.85  per  cent;  silicon  not  less  than  0.05,  and  sulphur 
not  exceeding  0.70.  Carbon  may  be  increased  in  pro- 
portion to  decrease  of  phosphorus,  as  already  noted  in 
the  rail  specifications.  Test  pieces  0.564  in.  in  diameter 
and  2.!  in.  long,  with  a  gage  length  of  2  in.,  must  show 
an  ultimate  tensile  strength  of  80,000  to  107,000  lb. 
per  square  inch,  with  an  elongation  of  not  less  than  16 
per  cent. 


Track  Tanks  for  Railway  Water  Supply 

Although  the  extensive  use  of  track  tanks  on  Eng- 
lish railways  is  commonly  considered  as  a  means  of 
increasing  the  length  of  non-stop  runs,  other  purposes 
of  equal  or  greater  importance  are  noted  by  the  Rail- 
way Gazette,  London.  Thus,  the  track  tank  permits  of 
relatively  small  tenders,  with  a  reduction  in  weight  of 
train.  It  may  also  enable  heavy  freight  trains  to  avoid 
stops  for  water  at  unfavorable  points,  as  at  the  foot  of 
a  long  grade.  In  some  cases  the  tanks  are  installed 
within  20  miles  of  large  stations  or  terminals,  in  order 
to  limit  the  use  of  city  water  which  is  expensive  and 
may    not    be    satisfactory    for   boiler   purposes. 
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New  Cantilever  Bridge  Begun 
on  the  Ohio  River 

A  cantilever  highway  bridge  now  being  built  over 
the  Ohio  River  from  Ironton,  Ohio,  to  Russell,  Ky., 
will  divide  the  present  stretch  of  240  miles  of  river 
between  the  bridges  at  Cincinnati  and  Parkersburg. 
The  channel  span  will  be  725  ft.  c.  to  c.  of  piers,  with 
a  375-ft.  suspended  span  carried  by  175-ft.  cantilever 
arms,  while  the  anchor  arms  will  be  350  ft.  long.  A 
clear  channel  width  of  705  ft.  between  piers  will  be 
provided  and  at  the  center  of  the  span  there  will  be 
a  clearance  of  40  ft.  above  high  water  or  99  ft.  above 
normal  pool  level.  This  main  part  of  the  structure  will 
consist  of  riveted  through  trusses  spaced  29  ft.  c.  to  c. 


lie  subscription  under  the  direction  of  its  secretary, 
E.  B.  Adams.  The  Ironton-Russell  Bridge  Co.  was  then 
incorporated  in  Ohio.  The  former  town  has  a  popula- 
tion of  about  15,000,  and  Russell,  Ky.,  with  1,500,  has 
the  shops  of  the  Chesapeake  &  Ohio  Ry.  At  present 
there  is  a  ferry  between  the  two  towns.  A  bridge  be- 
tween Ironton  and  Ashland  was  commenced  some  years 
ago  for  an  extension  of  the  Cincinnati,  Hamilton  & 
Dayton  R.R.,  but  the  project  was  abandoned  after  the 
substructure  had  been  built  and  the  river  piers  were 
afterward  removed. 

The  bridge  was  designed  by  E.  F.  Barkow,  assistant 
engineer  of  the  Wisconsin  Bridge  &  Iron  Co.,  Milwau- 
kee, Wis.,  under  direction  of  Victoire  Guillemin, 
chief  engineer,  and  with  some  suggestions  from  J.  F. 


U 550  'anchor  span 

■k- 


-?J</; 


- 125' C.  to  C.  o-f  piers  ■>^ 

75'canfilever  :^i<.- -375' suspension  span  y^nS'cantileveryy^---  350  anchor  span ■■>>><.— 200'-IO''---A 

I4Z5'    — - - - - ^  ■ 

OHIO  RIVER  CANTILEVER  BRIDGE  AT  IRONTON.  OHIO 


At  Ironton,  there  will  be  an  approach  of  plate  girders 
on  steel  bents,  ending  with  a  curve  and  connecting  with 
a  timber  trestle  approximately  at  right  angles  to  the 
bridge.  At  Russell,  there  will  be  a  200-ft.  through  truss 
shore  span,  followed  by  500  ft.  of  steel  trestle.  The 
grades  are  4  per  cent  and  5.36  per  cent  on  the  Ohio 
and  Kentucky  sides  respectively,  4  per  cent  on  the 
anchor  arms,  3  per  cent  reducing  to  1  per  cent  on  the 
cantilevers,  and  thence  0.3  per  cent  to  the  center. 

Three  reinforced-concrete  river  piers  carrying  the 
cantilever  and  shore  spans  will  have  shallow  founda- 
tions on  sandstone  rock.  There  will  also  be  two  piers 
on  the  banks.  The  structure  will  have  a  20-ft.  road- 
way with  6-ft.  raised  sidewalk.  For  the  roadway,  3-in. 
shiplap  oak  planking  will  be  laid  diagonally  on  yellow 
pine  sleepers,  with  concrete  reinforcing  and  fireproofing 
over  the  railway  tracks  spanned  by  the  Ironton  ap- 
proach. Live-load  stresses  were  computed  for  the 
following  loads  on  a  90-ft.  length  of  roadway  and 
sidewalk:  two  45-ton  electric  cars  on  a  10-ft.  width 
next  the  sidewalk;  30  tons  on  the  remaining  16  ft. 
of  width,  or  an  18-ton  road  roller  anywhere. 

Wind  forces  were  figured  at  350  lb.  per  lineal  foot 
on  the  bottom  laterals,  and  150-lb.  on  the  top  laterals 
considered  as  a  moving  force.  The  sidewalk  is  inside 
the  trusses  and  carries  the  same  load  as  the  balance 
of  the  roadway;  the  idea  being  that  this  roadway  might 
be  widened  at  some  future  date. 

Most  of  the  Ohio  River  bridges  have  piers  built  an 
solid  rectangular  blocks  with  either  round  or  triangu- 
'ar  ends.  The  Ironton  piers  have  been  designed  simi- 
lar to  those  for  the  bridge  over  the  Mississippi  River 
at  Burlington,  Iowa,  built  in  1917,  using  the  I-beam 
cross-section  (see  Engineering  News,  March  8  and  22, 
1917,  pp.  382  and  466).  The  advantages  are  in 
economy  of  material,  certain  architectural  effects,  and 
placing  of  the  mass  of  the  concrete  directly  under  the 
footings.  This  also  gives  considerable  strength  as 
against  overturning. 

This  project  originated  with  the  Chamber  of  Com- 
merce, at  Ironton,  Ohio,  and  funds  were  rai.^ed  by  pub- 


Jackson  as  consulting  engineer.  The  company  also  has 
the  contract  for  both  substructure  and  superstructure. 
The  Dravo  Constructing  Co.,  which  is  building  the 
substructure,  commenced  work  on  the  foundations  in 
July,  1921.  The  estimated  cost  is  $250,000  for  the  sub- 
.-.tructure  and  $450,000  for  the  superstructure. 

Reconstruction  in  France 

In  an  article  in  Engineeriifg  News-Record,  July 
15,  1920,  p.  101,  a  summary  was  given  of  French 
reconstruction  work  that  had  been  done  to  April  1,  1920. 
Reconstruction  work  that  has  gone  on  in  the  interven- 
ing year  has  restored  the  devastated  regions  almost 
entirely.  A  few  of  the  salient  points  in  the  work  are 
reproduced  herewith  from  statistics  supplied  by  the 
Minister  of  Liberated  Regions  of  France. 

The  population  of  the  ten  destroyed  departments  as 
of  Nov.  1,  1918,  was  approximately  1,944,000,  but  by 
.May  1,  1921,  it  had  risen  to  4,165,153,  or  88  per  cent  of 
the  1914  population. 

Since  the  armistice  2.172,167  persons  have  been 
housed  in  buildings  either  repaired  or  newly  constructed. 
The  distribution  of  these  is  as  follows:  In  repaired 
houses,  1,573,080;  in  wooden  huts,  253,603;  in  perma- 
nent structures,  82,717;  in  semi-permanent  structures, 
159,214;  in  temporary  stone  houses,  103,553. 

The  area  of  land  over  which  the  fighting  took  place 
amounted  to  3,337,000  hectares.  On  May  1  the  surface 
from  which  projectiles  had  been  removed  amounted  to 
2,934,128  hectares,  a  total  of  21,370,800  tons  of  pro- 
jectiles found  in  the  devastated  regions  having  been 
destroyed.  The  surface  of  the  land  from  which  projec- 
tiles and  barbed  wire  nad  been  removed  and  on  which 
all  trenches  had  been  filled  was  2,787,120  hectares. 

Earth  used  to  fill  trenches  amounted  to  239,666,481 
cu.m.  Of  2.164,727  hectares  of  land  under  cultivation 
in  1914,  1,851,039  hectares  were  made  unfit  for  cultiva- 
tion during  the  war.  On  the  first  of  May,  1921,  1,754,- 
693  hectares  had  been  completely  cleared  and  made  fit 
for  cultivation. 

Of  52,734  km.  of  highway  which  were  in  a  state  of 
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complete  disrepair  at  the  time  of  the  armistice,  43,995 
km.  were  reconstructed  by  May  1,  1921.  Of  3,220 
bridges  destroyed  or  damaged,  2,945  have  been  com- 
pletely rebuilt. 

Of  4,701  industrial  establishments  de.stroyed  during 
the  war,  up  to  May  1,  3,645,  or  77.5  per  cent,  had  been 
reconstructed.  Compared  with  1914,  on  May  1,  1921, 
the  personnel  employed  on  production  in  these  industrial 
establishments  was  45  per  cent.  The  total  number  em- 
ployed in  1914  was  816,716,  and  the  total  employed  in 
May  1,  1921,  371,337.  In  addition,  75,000  were  em- 
ployed in  these  industrial  establishments  though  not  on 
production  but  on  reconstruction  woi'k. 


Waterfront  Bulkhead  Construction 
at  Two  Lake  Cities 

Timber  Round  and  Sheet  Piling  with  Timber  and 

Steel  Wales  and  Rock  Filling  —  For 

Park  and  Harbor  Works 

ROCK-FILLED  pile  bulkheads  now  under  construc- 
.  tion  at  Chicago  and  Milwaukee  are  representative 
of  a  type  of  structure  used  extensively  in  marine 
engineering  work  to  form  the  waterfront  of  a  dock, 
wharf  or  park,  this  structure  serving  to  retain  the  filled 
or  made  land  behind  it.  Different  combinations  of 
round  and  sheet  piling  are  used  in  the  Chicago  work, 
while  that  at  Milwaukee  has  only  close-driven  rows  of 
round  piles.  In  the  former  case  also  there  is  the 
unusual  feature  of  piling  driven  in  curved  lines  laid  out 
as  part  of  the  landscape  engineering  for  the  park. 

To  create  the  new  Lake  Front  Park,  at  Chicago,  there 
will  be  several  miles  of  fill  extending  into  deep  water 
and  retained  by  bulkheads,  with  concrete  retaining 
walls  at  certain  points.  The  first  work  will  be  the  filling 
from  the  present  shore  to  a  bulkhead  forming  what  will 
be  eventually  the  west  side  of  a  lagoon  or  protected 
waterway.  This  bulkhead,  however,  will  be  exposed  to 
wave  action  and  storms  of  the  open  lake  until  the  later 


work  is  undertaken  of  filling  for  the  made  land  between 
the  lagoon  and  an  outer  bulkhead.  The  latter  bulk- 
head will  be  on  a  harbor  line  established  by  the  U.  S. 
War  Department  and  the  type  of  its  construction  has 
not  been  decided.  The  filling  for  this  park,  connecting 
Grant  Park  at  12th  St.  with  Jackson  Park  at  57th  St., 
about  ten  miles,  will  require  several  years  (see 
Engineering  News-Record  Aug.  21,  1919,  p.  360). 

Consti-uction  of  the  bulkhead  along  the  west  line  of 
the  future  lagoon  from  12th  St.  to  24th  St.  has  been 
commenced.  The  structure  consists  essentially  of  two 
rows  of  close-driven  round  piles  18  to  20  ft.  apart,  with 
sheet  piling  and  rock  filling,  as  .shown  by  Fig.  1  The 
work  is  in  water  12  to  16  ft.  deep  and  for  some  years  it 
will  be  exposed  to  the  open  lake,  as  noted  above.  This 
type  of  construction  was  adopted  as  being  best  suited 
to  the  comparatively  soft  clay  bottom  and  costing  con- 
siderably less  than  a  crib,  stone  mound  or  concrete- 
caisson  bulkhead.  The  completed  work  will  provide  an 
inclosed  area  for  the  deposit  of  city  waste  and  rubbish, 
which  now  averages  from  750,000  to  1,000,000  cu.yd. 
annually.  To  protect  the  uncompleted  fill,  the  piles  are 
left  about  5  ft.  high  above  the  water,  but  eventually  they 
will  be  cut  off  at  or  below  the  water  level. 

The  round  piles  are  40  to  50  ft.  long,  having  butts 
not  less  than  12  in.  in  diameter.  On  the  front  row,  a 
heavy  waling  timber  is  placed  along  the  rear  side  of  the 
piling,  and  a  steel  front  wale  along  the  outside,  this 
being  an  8-in.  channel  upon  which  the  nuts  of  the  tie 
rods  and  waling  bolts  take  a  bearing.  These  nuts  also 
secure  splice  plates  over  the  joints  in  the  channels. 

Sheet  Piling — Triple-lap  wood  sheeting  is  applied,  in 
different  ways.  In  Section  1  (see  Fig.  1)  this  sheeting 
is  placed  against  two  lines  of  waling  timbers  along  the 
rear  or  land  side  of  the  inner  row  of  piles.  These  piles 
will  ciirry  the  toe  of  a  future  concrete  retaining  wall  20 
ft.  high,  the  earth  filling  being  deposited  against  the 
sheeting  and  wall.  The  rock-fill  bulkhead,  with  top  5  ft. 
above  water,  will  protect  this  wall  from  the  force  of 
the  waves.    In  Section  2,  a  part  of  the  bulkhead  will  be 
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capped  with  concrete  paving  3  ft.  above  the  water,  to 
form  a  landing  wharf  or  dock.  At  this  point  the  sheet- 
ing is  placed  inside  of  the  outer  row  of  round  piles, 
these  piles  not  being  close-driven  but  spaced  about  18 
in.  c.  to  c,  while  the  inner  or  rear  row  is  driven  close. 
Here  the  rock  fill  will  be  deposited  against  the  sheeting, 
with  the  earth  fill  behind  the  rear  line  of  piles. 

For  the  greater  part  of  the  work,  however,  the  pres- 
ent rock-fill  bulkhead  will  form  the  toe  of  a  riprapped. 
or  unpaved  sloping  bank,  so  that  the  close-driven  lines 
of  round  piling  will  be  relied  upon  to  hold  the  rock  and 
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the  earth  fill.  Paving  will  be  employed  only  at  boat 
houses  and  landings.  Pile  cross-walls  will  be  driven 
at  intervals  of  about  250  ft.,  so  that  rock  filling  can 
proceed  in  some  sections  while  piling  is  being  driven 
for  others.  This  construction  would  not  be  practicable 
if  it  were  to  be  exposed  permanently  to  the  lake,  as  the 
earth  slopes  would  soon  be  cut  away  by  the  waves.  As 
a  considerable  part  of  the  bulkhead  will  be  on  curved 
lines  to  conform  to  the  outlines  of  the  lagoons,  it  is 
provided  that  the  thickness  of  the  timber  wales  may  be 
built  up  of  two  or  more  pieces  in  order  to  allow  of 
bending  them  to  the  required  curves. 

BnUs  and  Splices — Different  arrangements  of  bolts 
and  tie  rods  are  employed,  as  shown.  In  the  close- 
spaced  front  piling  both  bolts  and  rods  pass  between  the 
piles,  except  that  where  this  piling  is  backed  by  sheet- 
ing the  bolts  pass  through  the  piles,  there  being  a  bolt 
to  every  pile.  In  the  rear  row,  the  tie  rods  pass 
between  the  piles,  but  all  bolts  pa.ss  through  them, 
each  pile  being  bolted.  Where  the  sheeting  is  on  the 
back  of  the  bulkhead,  the  tie  rods  pass  through  the 
main  waling  timber  only,  being  placed  in  advance  of 
the  sheet  piling.    When  this  sheeting  has  been  driven 


it  is  secured  by  a  lighter  waling  piece  bolted  through 
each  third  pile.  No  bolts  are  used  for  the  lower  wales, 
which  are  held  only  by  the  tie  rods. 

Splices  in  the  upper  wales  are  cut  diagonally  and 
framed  as  shown,  the  splice  being  secured  by  through 
bolts.  The  lower  wales,  however,  are  not  spliced  but  are 
lapped  at  least  2  ft.  at  the  ends,  alternate  sections  being 
above  the  others.  These  lower  wales  are  held  in  posi- 
tion previous  to  the  placing  of  the  tie  rods  by  means  of 
upright  sticks  fitted  between  the  two  lines  of  wales. 

Rock  Fill — Limestone  is  specified  for  the  bulkhead 
filling,  the  largest  pieces  being  of  1-ton  weight  and  the 
remainder  graduated  in  size  so  as  to  practically  fill  all 
voids  and  make  a  compact  mass.  Not  more  than  5  pei 
cent  of  the  stone  may  be  so  small  that  it  will  pass 
through  the  crevices  between  the  close-driven  round 
piles.  After  the  rock  fill  has  settled  to  a  permanent 
bearing  and  has  been  leveled  up  where  necessary  with 
additional  material,  it  will  be  covered  with  a  layer  of 
limestone  blocks  having  a  minimum  size  of  1  cu.yd.  It 
is  expected  that  all  this  material  will  be  taken  from  the 
old  spoil  banks  along  the  rock  sections  of  the  Chicago 
drainage  canal. 

This  bulkhead  construction  and  park  development  has 
l;een  planned  under  the  direction  of  Linn  White,  chief 
engineer  of  the  South  Park  Commissioners,  Chicago. 
The  Great  Lakes  Dredge  &  Dock  Co.,  Chicago,  has  the 
contract  for  the  present  work. 

Harbor  Bulkhead  at  Milwaukee 

For  the  waterfront  of  filled  land  at  Jones  Island,  in 
connection  with  harbor  work  of  the  city  of  Milwaukee, 
Wis.,  bulkheads  are  used  consisting  of  two  rows  of 
clo.se-driven  round  piles  with  rock  filling,  as  shown  in 
Fig.  2.  The  width  varies  from  7  to  15  ft.  according  to 
the  depth  of  water.  Piles  20  to  45  ft.  long  are  cut  off  at 
4  ft.  above  city  datum  or  approximately  5  ft.  above 
mean  water  level.  If  openings  occur  wide  enough  for 
the  escape  of  the  stone  filling,  they  are  to  be  closed 
by  piles  driven  on  the  inside.  At  the  water  line  are 
12  X  12-in.  oak  wales  on  the  outside  and  6  x  12-in.  pine 
or  fir  wales  on  the  inside,  with  bolts  through  alternate 
piles  and  threaded  tie  rods  6  ft.  apart.  The  wales  are 
in  lengths  of  not  less  than  12  ft.,  with  splices  cut 
diagonally  and  bolted  through  the  piles. 

Quarry-run  stone  is  filled  in  to  about  2  ft.  above  the 
water  and  covered  with  blocks  having  a  minimum 
weight  of  2  tons  and  a  minimum  average  weight  of  3 
tons  each.  On  the  lake  side  is  riprap  of  quarry-run 
stone  deposited  along  the  foot  of  the  bulkhead  and 
covered  with  blocks  of  3  tons  minimum  weight.  This 
cover  has  a  minimum  thickness  of  4  ft.  at  right  angles 
to  the  surfaced  slope  of  1  on  2.  Cross-walls  at  50  ft. 
intervals  consists  of  close-driven  piles  with  6  x  12-in. 
wales  on  each  side  at  the  water  line.  At  corners,  each 
inner  line  of  piles  is  continued  through  to  the  outer 
line,  forming  a  closed  rectangular  chamber  with  tie  rols 
in  both  directions.  Test  piles  60  to  90  ft.  long  were 
driven  at  a  few  points  along  the  bulkhead  line  in  order 
to  ascertain  the  conditions  to  be  expected  for  future 
foundations  of  harbor  structures. 

No  particular  kind  of  stone  is  specified  for  the  filling, 
1  ut  it  must  have  a  cru.shing  strength  of  18,000  lb.  or 
more  on  2-in.  test  cubes,  and  must  be  "hard,  close- 
grained,  angular  quarry  .stone,  approximately  cubical  in 
shape,  and  of  durable  quality  that  will  not  disintegrate." 
The  quarry-run  stone  is  to  vary  in  general  from  4-in. 
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to  2-ton  blocks.  A  limited  amount  of  .smaller  stone  is 
permitted,  provided  that  stone  of  less  than  4-in.  size 
does  not  constitute  more  than  10  per  cent  of  the  total 
quarry-run  myterial,  and  that  stone  from  dust  to  i-in. 
does  not  e.xceed  -5  per  cent  of  the  total  in  any  ship- 
ment. The  stone  is  dumped  from  .scows  along  the  lake 
side  of  the  piling  and  a  dipper  dredge  then  places  it 
in  the  bulkhead.  Hydraulic  dredging  will  be  employed 
for  filling  behind  the  bulkhead,  under  a  contract  which 
calls  for  430,000  cu.yd.  of  material  to  be  dredged  from 
the  Kinnickinnic  River  and  filled  in  to  about  5  ft.  above 
city  datum. 

This  work  is  being  done  for  the  Board  of  Harbor 
Commissioners,  Milwaukee,  Wis.,  and  is  in  charge  of 
F.  A.  Kaiser,  senior  engineer.  The  Great  Lakes 
Dredge  &  Dock  Co.,  Chicago,  has  the  contract  for  the 
bulkhead,  and  the  Cleveland  Engineering  Construction 
Co.,  Cleveland,  Ohio,  has  the  contract  for  dredging. 


New  Application  of  Pitot  Tube 
in  Testing  Pumps 

Tube  Extending  Entirely  Across  Pipe  Affords 

Advantages  In  Accuracy.  Convenience 

and  Economy 

By  Arthur  L.  Collins 

Civil  and   Klectrical  Engineer,   San  Francisco.  Cal. 

ANEW  application  of  the  pitot  tube  principle  to  the 
measurement  of  flow  in  pipes,  which  has  recently 
been  developed  for  testing  irrigation  and  reclamation 
pumping  plants  in  California,  eliminates  several  major 
disadvantages  of  the  ordinary  pitot  tube  methods,  and, 
although  it  requires  only  equipment  that  can  be  assem- 
bled at  low  cost,  can  be  depended  upon  for  very  accurate 
results  in  the  hands  of  operators  not  specially  trained  in 
testing  work. 

The  development  of  this  method  came  about  through 
greatly  increased  rates  for  electric  power  in  California 
irrigation  districts,  immediately  followed  by  a  demand 
for  pump  tests  and  careful  checks  on  pump  efficiency. 
The  primary  conditions  which  had  to  be  met  were  (1) 
a  simple  and  inexpensive  means  of  determining  the 
quantity  of  water  passing  through  pipes  of  various  sizes 
and  (2)  the  head  against  which  the  water  is  delivered. 
The  method  has  a  special  field  in  pump  testing  because 
in  addition  to  measuring  volume  of  discharge,  it  can  be 
used  to  determine  ithe  direction  and  velocity  in  differ- 
ent parts  of  a  scroll  casing.  However,  it  is  not  limited 
to  the  pumping  field  and  should  prove  very  useful  wher- 
ever data  on  the  rate  and  quantity  of  flow  in  pipes  are 
desired. 

As  applied  to  the  needs  of  the  California  agricultural 
districts,  the  apparatus  consists  of  a  small  diameter 
tube  (usually  1  to  u-.  in.)  that  extends  entirely  through 
the  pipe  to  be  tested.  The  tube  has  a  diaphragm  at  its 
center,  on  opposite  sides  of  which,  and  facing  in  opposite 
directions,  are  two  pitot  openings  through  which  the 
impact  of  the  stream  flow,  whether  positive  or  negative, 
registers  in  two  manometer  tubes.  Thus  "upstream" 
and  "downstream"  pitot  readings  can  be  taken  simul- 
taneously. The  tube  is  made  of  sufficient  length  so  that 
by  .sliding  it  in  the  packing  glands  at  the  pipe  walls  the 
pitot  openings  can  be  brought  outside  the  pipe  for 
inspection.  Advantages  of  having  the  tube  extend  en- 
tirely through  the  pipe  are  that  there  is  no  vibration  or 
unbalanced  pressure  due  to  an  "overhung  tube,"  and  no 


danger  of  injury  to  pitot  openings  due  to  their  being 
accidentally  jammed  against  the  far  side  of  the  pipe. 
The  device  is  patented  by  the  author  of  this  article. 

With  the  apparatus  set  up  ready  for  testing,  the  tube 
is  slowly  revolved  until  the  position  giving  maximum 
deflection  in  the  manometer  columns  is  noted.  When 
this  position  has  been  found,  i-evolving  the  tube  another 
180  deg.  should  reverse  the  high  and  low  readings  on 
the  manometers.  This  constitutes  a  check  on  the  ac- 
curacy of  the  instrument  and  shows  at  once  if  the  open- 


PITOT  TUBE  PERMANENTLY  INST.VLLED  IN  30-IN.  SUC- 
TION"  riPE  OF  24-IN.   CENTRIFI^G.VL  PU.MP 

ings  are  clogged  or  if  air  bubbles  or  other  obstructions 
have  lodged  in  the  connecting  tubes. 

A  permanent  installation  where  the  instrument  is 
being  used  on  a  30-in.  pipe  is  shown  in  the  accompany- 
ing illustration.  Indicators  are  installed  in  this  plant  on 
each  of  five  24-in.  centrifugal  pumps.  The  capacity  is 
about  30  sec.-ft.  and  the  differential  pressure  is  30  in.  of 
water,  or  each  inch  is  3:\  per  cent  of  the  velocity  head, 
amounting  to  about  1.6  per  cent  variation  in  capacity. 
An  operator  can  read  the  water  columns  to  within  i  in., 
so  that  this  variation  represents  about  0.2  per  cent  of 
the  capacity;  that  is,  when  the  capacity  of  the  pump 
varies  0.2  of  one  per  cent  the  operator  can  detect  the 
change. 

This  is  believed  to  be  the  first  installation  of  a  pitot 
tube  on  a  pipe  so  large  and  under  vacuum  where  the 
operator  can  readily  and  accurately  measure  the  water 
flowing  in  the  pipe.  With  apparatus  such  as  was  here- 
tofore ordinarily  used  for  this  purpose,  such  measure- 
ments have  been  possible  only  when  conducted  by  engi- 
neers or  skilled  operators.  An  advantage  of  such  a 
permanent  installation  is  Ihat  the  plant  operator  at 
once  detects  the  fall  in  capacity  when  sticks  lodge  in 
the  runner  or  when  the  efficiency  of  the  pump  is  other- 
wise affected  for  any  reason. 

The  simplicity  of  the  equipment  and  methods  of 
test  described  in  the  foregoing  are  such  that  a  complete 
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outfit,  including  everything  required  for  testing  pumps 
of  all  sizes,  ranging  from  a  few  inclies  up  to  100  in., 
and  taking  power  readings  on  motors  up  to  1,000  h.p., 
can  be  easily  loaded  into  a  light  auto  truck. 

In  pumping  plants  where  the  efficiency  has  fallen 
very  low  it  is  often  desirable  to  ascertain  the  angle  at 
which  the  water  emerges  from  the  impeller  and  the  vel- 


Detail  of  Portion  A 

ARRANGEMENT  OF  TUBE  IN  PIPE  AND  DETAli.. 
SHOWING  PITOT  OPENINGS 

ocity  in  the  shell  or  case,  and  with  these  data  to  rede- 
sign and  improve  the  equipment  to  secure  higher  effi- 
ciency. In  both  these  operations  the  final  degree  of 
accuracy  with  the  testing  device  here  described  depends 
only  upon  the  care  taken  by  the  operator.  The  direc- 
tion of  flow  is  determined  by  placing  a  protractor  on 
the  end  of  the  pitot  tube  and  then  revolving  it  as  in 
measuring  velocity.  As  many  as  nine  tubes  have  been 
used  for  simultaneous  readings  in  measuring  velocities 
in  the  scroll  case  of  a  42-in.  pump. 


Reclamation  Service  Reports  on 
Colorado  River  Problem 

Recommends  Unbiased  Board  to  Allocate  Costs  and 
Benefits  of  Power  and  Irrigation  Develop- 
ment— Plan  for  Greatest  Dam 

[Washington  Correspondence'\ 

ALL  existing  data  bearing  directly  upon  the  problems 
r\  of  the  lower  Colorado  River  have  been  condensed 
in  a  single  report  prepared  by  the  Reclamation  Service. 
Since  the  publication  of  a  preliminary  report  a  year  ago 
by  the  Irrigation  Committee  of  the  House  of  Representa- 
tives, further  investigations  have  been  made  by  and 
embodied  in  the  report,  which  comprises  six  volumes. 
The  recommendations,  which  form  a  part  of  the  report 
are  as  follows: 

(1)  That  through  suitable  legislation  the  United 
States  participate  in  the  construction  of  the  Boulder 
Canyon  Reservoir  and  the  High  Line  Canal  from 
Laguna  dam  to  the  Imperial  Valley,  in  propoi-tion  to  the 
interests  of  the  public  lands  and  the  Indian  lands  as  set 
forth  in  the  report. 

(2)  That  the  Secretary  of  the  Interior  be  authorized 
to  enter  immediately  into  contracts  with  such  states, 
counties,  municipalities  and  other  interests  as  may 
desire  to  participate  in  the  benefits  of  the  construction 
herein  recommended,  providing  that  each  participating 
agency  furnish  funds  with  which  to  defray  its  propor- 
tionate share  of  the  expense,  as  allocated  by  a  board  to 
be  appointed. 

(3)  It  is  recommended  that  there  be  appointed  a 
board  of  three   competent   persons  who  shall   not   be 


resident  in  aii.v  of  ihe  states  affected  by  the  decisions  of 
the  board  and  who  shall  have  no  financial  interest  in 
these  decisions,  one  being  an  irrigation  engineer,  one  a 
power  engineer  and  one  learned  in  irrigation  law,  to 
allocate  the  cost  and  benefits  of  the  proposed  construc- 
tion and  assess  the  cost  upon  those  receiving  the  benefits 
in  proportion  to  such  benefits.  The  decisions  of  this 
board  should  supersede  the  preliminary  allocation  recom- 
mended in  this  report  and  contract  should  be  entered 
into  with  all  participating  parties  to  abide  by  the  deci- 
vsions  of  this  board  and  to  supply  funds  for  construction 
in  proportion  to  benefits  as  determined  by  the  board. 

(4)  That  the  Secretary  of  the  Interior  be  authorized 
to  proceed  with  the  work  development  as  rapidly  as  the 
funds  are  made  available  from  any  of  the  sources  pro- 
vided. 

The  report  shows  the  quantity  and  regularity  of 
water-supply  for  irrigation;  data  pertaining  to  flood 
control ;  data  concerning  storage  facilities ;  information 
as  to  the  amount  of  land  available  for  irrigation,  and  the 
canal  systems  which  will  be  required. 

Boulder  Dam  Very  Large 

The  report  points  out  that  since  the  preliminary 
examination  was  made  borings  have  been  prosecuted 
at  the  proposed  dam  site  in  Boulder  Canyon  and  the 
cross-section  of  the  canyon  has  been  worked  out  fairly 
completely.  Additional  borings  are  necessary  to  develop 
the  entire  foundation  of  the  proposed  dam  and  it  is 
expected  that  these  will  modify  its  location.  Similar 
information  is  necessary  for  the  cofferdam  which  must 
precede  the  main  construction  and  must  be  of  a  sub- 
stantial character.  The  borings  indicate  the  maximum 
depth  to  bed-rock  to  be  133  ft.  below  the  low  water 
level.  As  a  result  it  is  pointed  out  that  foundation 
work  will  be  difficult  and  expensive. 

The  opinion  is  expressed  in  the  report  that  "the 
investigations  at  Boulder  Canyon  have  shown  the 
feasibility  of  a  high  dam  at  that  point.  The  amount  of 
storage  which  would  be  furnished  by  this  dam  has  been 
computed  at  Contour  elevations  ranging  from  750  ft. 
to  1,300  ft.  showing  that  the  capacity  would  range  from 
58,750  acre-feet  to  31,600,000  acre-feet.  The  canyon 
walls  extend  to  the  2,000-ft.  contour  or  700  ft.  higher 
than  the  contour  which  would  result  in  a  capacity  of 
31,600,000  acre-feet 

The  entire  matter  is  to  be  taken  up  at  a  public  hear- 
ing before  the  Secretary  of  the  Interior  in  Washington 
on  October  27.  It  had  been  hoped  to  conduct  this  hear- 
ing in  San  Diego  on  October  17  but  Secretary  Fall  found 
it  impossible  to  conduct  the  hearing  while  in  the  West. 


Fighting  Flies  with  Fire  and  Ferment 

Fly  breeding  in  horse  manure  in  Mesopotamia  is 
controlled  in  the  rainy  season  by  the  destruction  of 
maggots  through  the  heat  of  fermentation  of  the 
manure  on  piling  it  in  mounds  9  to  12  ft.  in  diameter 
and  20  to  25  ft.  high,  built  up  on  hard  ground.  Maggots 
escaping  from  the  surface  of  the  mounds  are  trapped 
in  shallow  trenches  surrounding  the  mounds.  Except 
in  the  rainy  season  the  manure  is  first  sun  dried  by 
spreading  it  on  the  ground  in  thin  layers.  It  is  then 
used  as  the  staple  fuel  for  burning  garbage,  offal,  etc., 
and  latrine  stuff.  Details  of  this  r  id  other  fly-preven- 
tion matters,  according  to  Public  Health  Engineering 
Abstracts  for  Aug.  27,  arc  given  in  the  Tropical 
Dispaxes  Bulletin  for  July  15,  1921. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  he  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Blames  Inspector  for  Chester  Accident 

Sir— In  your  issue  of  Sept.  22,  p.  469,  you  have  an  article 
entitled  "Penalty  of  Botch  Work."  In  this  article  you  say, 
"The  blame  for  the  wholesale  drowning  rests  solely  on  the 
man  who  botched  the  repairs."  I  do  not  agree  with  you. 
The  blame  rests  solely  on  the  man  or  men  who  inspected 
and  passed  such  a  piece  of  work.  Edgar  Piercy. 

Elyria,  Ohio,  Sept.   26. 


Locomotive  Fuel  Oil  Stations 

Sir — Relative  to  fuel  oil  station  design  of  the  Texas  & 
Pacific  Ry.,  I  am  attaching  a  print  showing  in  detail  the 
unloading  troughs,  which  are  different  from  those  shown  in 
your  issue  of  Aug.  4,  Page  154.  The  pipe  layout  as  given 
on  page  183,  Fig.  1,  showing  double  line  to  the  elevated 
tank  is  incorrect.  There  is  only  one  line  between  the  storage 
and  elevated  tank,  the  oil  being  by-passed  through  the  pump 
by  valves.  Sometimes  a  gravity  flow  is  obtained  which 
materially  reduces  our  pumping  cost.  The  oil  column  shown 
on  page  186  as  used  by  the  Te.xas  &  Pacific  Ry.  is  a  specially 
designed  oil  column  and  not  a  "water  column  adapted  to 
this  purpose."  R-  L-  Holmes, 

Engineer  Water  Supply,  T.  &  P.  Ry. 
Dallas,  Tex.,  Sept.  26. 

[In  the  drawing  sent  by  Mr.  Holmes,  the  longitudinal 
timbers  carrying  the  rails  at  the  oil  troughs  are  increased 
in  length  to  10  ft.  8  in.,  their  ends  being  cut  away  to  fit 
under  the  cross  ties  at  the  ends  of  the  trough.  These 
ties  are  bolted  to  the  timbers.  The  oil  column  mentioned 
is  of  the  Sheffield  type. — Editor.] 


Granite  Block  Paving  Specifications 

Sir — Your  editorial  comment  on  a  recent  bulletin  of  the 
U.  S.  Bureau  of  Public  Roads,  respecting  desirable  qualifi- 
cations for  granite  paving  blocks  (See  issue  of  June  30,  p. 
1102)  gave  considerable  pleasure  to  the  writer,  authorita- 
tively justifying  his  attitude  on  the  subject  of  specifications 
for  such  material  during  his  term  of  office  as  engineer  of 
highways.  Borough  of  Manhattan,  New  York  City. 

To  the  present  chairman  of  the  Transit  Commission,  the 
Hon.  George  McAneny,  formerly  borough  president  of  Man- 
hattan, belongs  the  credit  for  initiating  the  practice  and 
securing  the  necessary  appropriations  to  carry  out  on  a 
large  scale  the  repaving  of  Manhattan's  heavy-traffic  streets 
with  modern-type,  smooth  granite  block  pavements.  As 
his  engineer  of  highways,  the  writer  was  besieged  by  ama- 
teur faddists  and  interested  salesmen  to  specify  for  this 
work  only  types  of  granite  which  could  meet  certain  ex- 
treme laboratory  tests  on  small  specimens  as  to  hardness, 
crushing  strength,  wear  and  toughness.  A  series  of  tests 
was  made  on  samples  from  all  available  sources  for  New 
York  stone  paving  block  material  and  from  European 
streets,  the  results  being  given  in  the  writer's  annual  report 
for  1914.  These  tests  showed  that  it  would  have  been  neces- 
sary to  reduce  the  stone  paving  program  if  we  had  adopted 
as  our  criterion  the  proposed  laboratory  tests.  Samples 
from  nearly  all  the  quarries  that  were  producing  satisfac- 
tory block  failed  to  meet  the  required  limits,  as  did  those 
from  first-class  streets  of  Europe.  At  the  same  period  an 
inspection  of  the  World's  best  stor.e  paved  streets  showed 
that  proper  dressing  and  laying  were  the  real  desiderata, 
and  that,  as  one  might  expect,  uniform  wearing  quality  and 
not  extreme  hardness  was  the  prime  necessity. 

Henry  Welles  Durham, 

Lima,  Peru,  Aug.  10.  With  the  Foundation  Co. 


Curved  Wall-Girder  Fails  When  Collision 
Knocks  Out  Middle  Posts 

Sii- — A  peculiar  accident  took  place  in  Springfield  early 
in  the  morning  of  Aug.  31,  of  which  I  happened  to  see  the 
result.  A  trolley  train  of  three  loaded  freight  cars  left 
the  track  and  struck  the  corner  of  a  hotel  building  at  State 
and   Dwight   Sts.      This   building   is   of   brick   with   stone 

trim  and  wooden  in- 
terior framing.  The 
walls  are  self-support- 
ing. The  street  floor 
of  the  building  is  oc- 
cupied by  stores,  while 
the  upper  four  floors 
are  occupied  by  the 
hotel.  The  corner  of 
the  building  is 
rounded,  and  the  ma- 
sonry walls  were  car- 
ried at  the  second- 
floor  level  by  a  curved 
girder,  evidently  sup- 
ported at  the  ends  and 
by  two  columns  near 
the  center.  The  force 
of  the  impact  from 
the  cars  knocked  out 
the  center  supports  of 
the  curved  girder,  and 
the  girder  rotated 
about  its  ends,  letting 
down  the  whole  corner 
of  the  building.  The 
first  two  cars  were 
absolutely  destroyed 
by  the  collision  and 
the  falling  masonry. 
Although  the  hotel 
contained  a  hundred 
guests  at  the  time 
only  one  seems  to  have 
been  injured  at  all 
and  this  one  only 
slightly.  The  motorman  was  carried  right  into  the  build- 
ing with  his  car,  but  was  practically  uninjured.  A  messen- 
ger in  the  cars  was  buried  beneath  the  debris  but  not  hurt. 
That  all  these  people  could  escape  serious  injury  seems 
incredible.  W.   W.   BlGELOW. 

Boston,  Sept.   2. 


CURVED    GIRDER    AT    SECONP 
FLOOR  FAILED 


Be  Sure  Reinforcement  Is  Correctly  Placed 

Sir — The  description  of  the  failure  of  a  section  of  roof 
slab  at  Atl'^ntic  City  in  your  issue  of  Aug.  18,  brings  to 
mind  a  neei.  which  is  realized  by  some  engineers,  but  over- 
looked by  the  many.  This  is  the  need  for  inclusion  in 
specifications  for  reinforced-concrete  buildings  of  require- 
ments that  reinforcement  be  supported  in  the  position  in- 
tended for  it.  In  other  words,  chairs  shall  be  used,  of  such 
construction  that  steel  may  be  held  rigidly  in  place.  These 
devices  should  be  shown  on  shop  and  erection  drawings  in 
detail,  that  the  designer  may  know  exactly  what  is  intended 
by  the  builder.  Too  often  this  is  left  to  the  discretion  of 
the  contractor  who  may  or  may  not  use  steel  supports  as 
he  sees  fit. 

The  engineer,  on  visiting  the  structure  he  has  created, 
is  horrified  at  what  he  sees  and  feels  that  next  time  he  will 
use  a  larger  factor  of  safety.  He  sees,  more  often  than  rot, 
reinforcing  lying  flat  on  the  forms  before  concrete  placing 
has  commenced.  Then  he  sees  a  laborer,  who  knows  noth- 
ing at  all  of  stresses  in  concrete  members,  lift  his  cai'efully 
figured  steel  from  the  forms.  That  is,  he  lifts  it  whenever 
he  happens  to  remember  to  do  so.  The  amount  by  which 
it  is  raised  is  also  at  the  discretion  of  the  man  with  the  hoe. 
Is  it  not  a  matter  for  wonder  that  concrete  failures  have 
not  been   more  frequent? 

There  is  another  danger  in  the  use  of  mesh  reinforcement 
when  proper   precautions  for  supporting  it   have   not  been 
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observed.  Expanded  metal  and  wire  meshes  are  usually 
lapped  at  whatever  points  may  bo  necessary,  without  re- 
gard to  the  location  of  laps  in  the  span.  Should  the  mesh 
rest  on  the  forms,  with  insufficient  protection  underneath, 
there  is  a  dang-er  of  failure  through  slipping  at  the  lap  be- 
cause of  want  of  bond.  The  steel,  of  whatever  grade  and 
in  whatever  shape,  must  have  covering  enough  to  develop 
the  required  bonding  strength  to  make  the  lap  effective. 
Unless  this  can  be  done  by  placing  it  in  its  right  place  in 
the  slab,  a  clamp  or  some  other  form  of  mechanical  tie 
must  be  used,  or  mesh  reinforcement  discarded  altogether. 
The  writer  knows  of  one  failure  of  a  slab  reinforced  with 
mesh  which  could  be  explained  only  on  such  conditions,  as 
examination  revealed  that  the  steel  in  the  fallen  slab  was 
barely  covered  with  concrete. 

Mesh  i-einforcement  is,  pound  for  pound,  the  best  to  be 
had,  but  careful  designers  will  use  it  with  caution  as 
Icng  as  its  position  is  left  entirely  to  chance.  Manufac- 
turers would  do  well  to  devise  ways  for  holding  it  in  place 
till  concrete  has  set.  Frank  W.  Chappell, 

Dallas,  Texas,  Sept.  2.  Consulting  Engineer. 


Old  Hawaiian  Trail  Teaches  Road  Subgrade  Lesson 

Sir — Crossing  the  Koolan  Mountains  near  Makapuu, 
Hawaii,  between  Honolulu  and  Waimanalo,  is  an  old  trail, 
the  remarkable  feature  of  which  is  that  it  is  paved  to  a 
thickness  of  at  least  1  ft.  with  lava  rock.  Since  the  route 
was  constructed  about  1840,  before  there  could  have  been 
any  heavy  vehicle  traffic,  and  was  used  principally  by  pack 
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animals,  a  question  arose  as  to  the  reason  for  so  heavy  a 
pavement  on  such  a  route.  An  examination  of  the  soil 
showed  that  some  sort  of  pavement  was  essential  to  keep 
the  trail  open  during  and  after  heavy  tropical  rains,  but 
why  adopt  so  costly  a  pavement  instead  of  draining  and 
laying  gravel  or  coral-rock  road  ? 

When  the  writer  began  his  duties  in  Hawaii  as  depart- 
ment engineer  on  the  staff  of  the  commanding  general  in 
1916,  engineers  believed  that  conditions  were  favorable  for 
macadam  roads,  and  many  roads  of  this  type  were  built, 
using  both  water  and  oil  for  binding  purposes.  The  con- 
Jition  which  demanded  the  heavy  pavement  on  the  old  trail 
seems  to  have  been  lost  sight  of  and  considerable  expendi- 
tures were  made  for  new  roads  before  it  was  rediscovered. 

About  191,5,  Professor  Keller,  of  the  College  of  Hawaii 
constructed  through  the  college  grounds  a  test  road  made 
up  of  sections  of  the  following  types:  Water-bound  coral; 
Warrenite;  oil-bound  lava  macadam  in  two  lengths  using 
different  oils;  the  same  with  a  seal  coat;  plain  concrete;  and 
reinforced  concrete.  In  1916  every  section  had  failed  with 
the  exception  of  the  reinforced  concrete,  but  all  were  con- 
tinued in  service  by  means  of  repairs.  The  manner  of  fail- 
ure, however,  was  not  the  same  in  all  cases. 


The  simple  coral  roadway  proved  too  soft  to  withstand 
the  wear  of  motor-truck  traffic.  The  Warrenite,  softened  by 
the  tropic  sun,  rolled  into  waves  and  valleys  and  finally 
failed  utterly.  The  oil  macadam  failed  in  spots  wherever 
water  penetrated  to  the  subsoil,  and  even  the  seal  coat  sec- 
tions failed  in  the  same  way,  but  after  a  greater  lapse  of 
time.  The  plain  concrete  cracked  into  large  pieces  which 
soon  lost  their  proper  positions,  some  settling,  some  heav- 
ing up,  and  all  disrupting  badly  until  replaced.  The  rein- 
forced concrete  cracked  in  several  places,  but  the  large 
pieces  retained  their  relative  positions  and  so  long  as  the 
writer  observed  them  (three  years)  were  still  serviceable 
and  apparently  not  in  need  of  repair. 

About  this  time  a  concrete  pavement  in  the  basement  of 
the  college  building  nearby  failed  by  heaving  and  breaking. 
Investigation  led  to  the  conclusion  that  the  pressure  was  due 
to  expansion  of  the  soil  caused  by  water.  This  expansion 
was  found  to  be  a  characteristic  of  the  soil  in  many  parts  of 
the  island. 

A  concrete  pavement  laid  by  the  city  near  the  college 
failed  likewise  about  three  months  after  completion,  al- 
though not  subjected  to  heavy  traffic.  The  cause  was  be- 
lieved to  be  the  same.  It  is  possible  that  a  uniform  up- 
heaval of  a  large  area  of  pavement  might  not  disrupt  the 
pavement,  but  where  the  moisture  affecting  the  subsoil  is 
the  result  of  percolation  from  the  roadsides  it  is  not  to  be 
expected  that  uniformity  will  be  the  rule,  and  the  upheaval 
occurs  in  spots,  with  disastrous  results. 

With  two  important  exceptions,  the  writer  was  unable 
to  find  any  road  pavement  on  the  island  not  constructed  of 
reinforced  concrete  which  had  endured  as  long  as  one  year. 
One  of  the  exceptions  was  the  block  on  Fort  St.,  a  heavy 
oil-bound  macadam.  The  other  was  the  pavement  on  Bere- 
tania  St.,  where  a  2-in.  bitulithic  surface  was  laid  on  a  5-in. 
plain  concrete  base.  In  both  cases  the  gutters,  curbs,  side- 
walks and  adjacent  buildings  afforded  probably  complete 
protection  against  percolating  water  from  the  surface  and 
drainage  against  ground  water. 

Having,  become  convinced  that  heaving  was  the  true  cause 
of  the  general  failures  of  pavement  of  various  kinds,  the 
writer  made  several  visits  to  the  old  trail  near  Makapuu 
and  found  that  the  soil  there  was  subject  to  expansion  and 
contraction  to  a  marked  extent.  It  would  be  interesting  to 
know  what  was  the  original  construction  of  the  trail  and 
what  were  its  failures  until  its  builders  realized  that  only 
a  massive  pavement  would  endure  under  the  existing  condi- 
tions. The  lesson  had  to  be  learned  again  by  modern  engi- 
neers. Apparently  some  of  the  oldest  inhabitants  were 
well  aware  of  the  facts,  but  engineers  coming  from  the 
mainland  assumed  that  since  frost  was  not  to  be  encoun- 
tered protection  against  upheaval  would  not  be  necessary. 

R.  R.  Raymond, 
Colonel,  Corps  of  Engineers,  U.  S.  A.,  Retired. 

Cambridge,  N.  Y.,  Aug.  22,. 


Problems  in  the  Chlorination  of  Water 

Sir — I  have  been  greatly  interested  in  the  articles  in 
Engineering  News-Record,  Sept.  8  and  15,  pp.  393  and  444, 
on  "Problems  in  the  Chlorination  of  Water."  Several  op- 
erators mentioned  the  use  of  ortho-tolidine  as  an  indicator 
to  determine  the  free  or  residual  chlorine  remaining  after 
the  use  of  chlorine.  There  is  grave  danger  in  making  this 
test,  since  it  has  been  found  that  numerous  waters  which 
have  not  been  treated  with  chlorine  will  give  a  positive 
reaction  with  ortho-tolidine.  While  the  ortho-tolidine  test 
is  very  valuable,  its  use  should  be  thoroughly  investigated 
before  any  hard-and-fast  standard  is  established. 

When  a  solution  of  ortho-tolidine  is  added  to  a  water  to 
which  chlorine  has  been  applied,  if  there  be  any  so-called 
"free  or  residual  chlorine"  present,  a  distinct  yellow  color 
will  be  produced  within  five  minutes.  It  is  necessary  in 
most  cases  to  have  a  positive  reaction  in  order  to  be  sure 
of  a  satisfactory  bacterial  reduction.  The  causes  of  this 
reaction  cannot  be  removed  by  passing  the  water  through 
quantitative  filter  paper.  In  several  cases,  however,  it  has 
been  found  that  sand  filtration  will  remove  the  cause,  pro- 
ducing a  water  that  is  negative  to  ortho-tolidine.    If  water 
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be  treated  with  sulphate  of  alumina  and  passed  through 
filter  paper,  the  ortho-tolidine  will  give  a  negative  result. 
If  chlorine  is  applied  to  raw  water  with  sulphate  of  alumina 
before  filtration,  ortho-tolidine  will  give  a  positive  reaction, 
since  coagulation  and  filtration  do  not  remove  chlorine. 

Recent  tests  of  water  from  Brandywine  Creek,  Wilming- 
ton, Del.,  Susquehanna  River,  Harrisburg,  Pa.,  Cadorour 
Creek,  York,  Pa.,  Chemung  River,  Elmira,  N.  Y.,  Mohawk 
River,  Cohoes,  N.  Y.,  and  Hudson  River,  Albany,  N.  Y., 
gave  positive  reactions,  while  the  water  from  the  Niagara 
River  at  Niagara  Falls,  N.  Y.,  gave  a  negative  reaction. 
All  of  the  waters  named  are  polluted.  The  water  at  Wil- 
mington, Del.,  after  passing  through  the  slow  sand  filters, 
gave  a  negative  result.  Water  from  the  wells  at  Green 
Island,  N.  Y.,  containing  manganese  and  iron,  gave  a  posi- 
tive reaction.  Stored  surface  water  from  Sebago  Lake, 
Portland,  Me.,  did  not  react.  Water  from  the  upper  and 
lower  service  reservoirs  at  Troy  and  Kingston,  N.  Y.,  gave 
positive  reactions. 

These  reactions  are  more  noticeable  during  the  sum- 
mer months  when  the  temperature  of  the  water  is  high 
and  algae  are  present  in  large  numbers. 

Operators  using  this  test  should  in  all  cases  examine  the 
untreated  as  well  as  the  treated  water.  If  such  tests  ara 
not  made  serious  troubles  are  sure  to  ari.se,  since  unsteril- 
ized  water  will  be  delivered  to  consumers. 

J.\MES  M.  Caird, 

Troy,  N.  Y.,  Sept.  15  Chemist  and  Bacteriologist. 


Electrolysis  Only  In  Wet  Concrete 

Sir — Relative  to  the  articles  on  corrosion  of  reinforcing 
steel  in  concrete  noted  in  your  issue  of  Sept.  29  and  other 
issues  preceding,  it  may  assist  engineers  who  investigate 
this  difficulty  to  realize  that  electrolysis  from  outside  cur- 
rents is  of  no  moment,  provided  the  concrete  is  dry.  If  the 
concrete  is  wet,  electrolysis  is  self-engendered,  even  with- 
out stray  currents;  and  chlorides  or  other  catalyzers  present 
assist  such  action  materially. 

But  if  concrete  is  dry,  the  reinforcing  rods  would  carry 
up  to  their  conducting  capacity  without  damage,  Numerous 
instances  coming  under  the  writer's  observation  have  eon- 
firmed  this  beyond  question;  and  it  may  save  others  a  great 
deal  of  fruitless  investigation  if  this  point  is  borne  in  mind. 

New  York  City,  Sept.  30.  Nathan  C-  Johnson. 

Solid  vs.  Pneumatic  Tires  for  Trucks 

Sir  —  I  was  greatly  interested  in  the  letter  from  H.  W. 
Slauson,  in  your  issue  of  July  28,  p.  161,  in  which  he  makes 
the  very  definite  statement  that  "road  damage,  rutting  and 
the  like,  is  entirely  a  factor  of  weight  per  square  inch  of 
road  contact."  Without  wishing  to  controvert  Mr.  Slauson's 
statement  or  to  argue  in  favor  of  pneumatic  truck  tires  as 
against  solid  tires,  I  should  be  particularly  interested  to 
know  upon  what  data  the  statement  is  based. 

It  has  always  seemed  to  me  that  speed  of  the  vehicle, 
gradient  of  the  road  and  density  and  smoothness  of  the 
road  surface  all  have  a  very  important  bearing  upon  the 
life  of  the  road  under  traffic.  For  instance,  a  road  that  has 
not  a  smooth  surface  is  subjected  to  a  succession  of  blows 
as  each  wheel  falls  from  a  higher  spot  to  a  lower  spot  on 
the  surface.  Of  course,  the  potential  intensity  of  the  blow 
upon  each  square  inch  of  road-surface  would  be  determined 
by  the  weight  per  square  inch  of  contact,  but  its  actual 
destructive  effect  upon  that  surface  will  be  greatly  modi- 
fied by  the  resilience  of  the  tire  and  under  such  circum- 
stances it  would  seem  that  a  pneumatic  tire  would  be  less 
destructive  than  a  solid  tire. 

Furthermore,  few  road-surfaces,  except  new  concrete  or 
sheet  asphalt,  are  even  nearly  perfectly  smooth;  if  they 
were,  steel  tires  would  give  practically  as  good  service  as 
any  rubber  tires,  and  this  means  that  unless  the  tires  are 
very  resilient  the  load  will  momentarily  be  .supported  upon 
very  small  areas  of  road-surface.  This,  of  course,  will  re 
suit  in  much  greater  weights  per  unit  of  area  and  a  much 
grreater  destructive  effect  upon  the  road.  Here  again  the 
pneumatic  tire  would  seem  to  have  the  advantage  by  reason 


of  its  ability  to  mould  itself  in  conformity  with  every  irreg- 
ularity of  the  road-surface  and  thus  maintain  a  constant 
area  of  road  contact.  While  this  characteristic  of  the  pneu 
matic  tire  seems  to  recommend  its  use  for  front  wheels 
which  simply  roll  over  the  road  surface,  it  is  an  argument 
against  the  use  of  pneumatic  tires  for  rear,  or  driving, 
wheels  and,  I  think,  a  better  argument  than  the  one  ad- 
vanced by  Mr.  Slauson.  This  very  ability  of  the  pneumatic 
tire  to  mould  itself  to  the  road  aids  materially  in  the  for- 
mation of  a  vacuum  under  the  tire  that  has  a  very  decided 
tendency  to  tear  out  the  finer  particles  from  any  but  the 
most  thoroughly  bound  road-surfaces. 

Palmer,  Mass.,  Aug.  19.  Charles  F.  Dingman. 


Hinge  Action  in  Exterior  Concrete  Columns 

Sir — In  Engineering  Neivs-Record,  Sept.  1,  p.  348,  is  a 
description  of  the  design  used  on  a  long  span  garage  in 
New  York  City.  This  article  describes  certain  steps  taken 
in  the  construction,  provided  to  take  care  of  possible  settle- 
ment of  the  foundations.  The  design,  however,  fails  to 
provide  for  several  very  definite  actual  conditions  present 
in  this  structure. 

Ten  years  or  so  ago,  when  little  had  been  published  in 
America  dealing  with  the  distribution  of  the  total  moment 
in  a  concrete  frame,  there  was  some  excuse  for  a  designer 
to  assume  that  the  connection  between  a  concrete  beam  and 
column  was  hinged,  as  has  been  done  in  this  case.  In 
several  standard  text-books  now  on  the  market  this  sub- 
ject is  treated  at  some  length. 

In  this  particular  case  the  designer  has  used  a  12  in.  thick 
by  18  in.  wide  column  under  the  end  of  a  66-ft.  span  girder. 
Without  considering  the  possible  effect  of  unequal  settle- 
ment, but  simply  combining  the  bending  and  direct  stresses 
actually  occurring  in  this  column,  extremely  high  conditions 
of  stress  will  be  found.  If  the  unequal  settlement  contem- 
plated in  this  design  actually  does  occur,  a  great  increase  in 
the  stresses  in  the  exterior  column  might  result. 

Near  the  face  of  the  exterior  column,  the  bond  stress  on 
the  steel  in  the  girder  is  within  the  allowable  limits,  but 
no  adequate  anchorage  to  produce  this  necessary  bond  re- 
FJstance  is  provided.  The  illustration  shows  four  girders 
01  at  each  end  which,  one  would  gather,  are  all  the  same, 
while  the  load  on  two  of  the  four  is  clearly  much  less  than 
that  on  the  other  two.  Bars  1\  in.  sq.  appear  to  be  spaced 
2s  in.  on  centers  in  the  bottom  of  a  4  ft.  deep  girder,  giving 
I  in.  of  concrete  between  the  sides  of  the  bars — if  this  con- 
crete actually  gets  there.  This  would  appear  rather  inade- 
quate to  develop  proper  bonding  of  the  steel  and  concrete. 

The  writer's  opinion  is  that  this  design  is  poor  from  the 
viewpoint  of  economy  in  concrete  design,  but  more  import- 
ant it  is  a  good  example  of  how  long  span  concrete  con- 
struction should  not  be  designed. 

W.  Stuart  Tait, 
Chicago,  111.,  Sept.  15.  Civil  Engineer. 

[This  letter  has  been  submitted  to  the  designer  of  the 
building  in  question,  and  he  has  replied  as  follows:  Editor] 

Sir — Obligingly  Mr.  Tait  has  taken  the  time  to  compute 
the  actual  bending  moments  in  the  exterior  columns  and 
combined  stresses  resulting  from  these  moments  with  the 
direct  loads  and  has  found  extremely  high  conditions  of 
stress  in  those  columns.  Simultaneously  Mr.  Tait  has  found 
out  that  the  bond  stress  on  the  steel  in  the  girder  near  the 
face  of  the  exterior  column  is  within  the  allowable  limits, 
but  that  no  adequate  anchorage  to  produce  this  necessary 
bond  resistance  is  provided. 

Evidently  Mr.  Tait  is  not  aware  of  the  fact  that  if  there 
is  any  moment  in  the  exterior  column  there  must  be  a  nega- 
tive moment  at  the  end  of  the  girder  and  that  the  bond 
stress  must  be  reckoned  on  the  top  bars,  of  which  there  is 
none  shown  in  the  design. 

I  perfectly  agree  with  Mr.  Tait  that  for  any  given  con- 
dition of  loading  it  will  be  a  simple  matter  to  find  out  the 
moments  in  any  part  of  a  concrete  frame  if  we  know  the 
conditions  of  restraint  at  the  ends  and  also  the  effective 
cross  section  at  any  part  of  the  frame.  Having  this  partic- 
ular framing  in  mind,  I  confess  that  I  did  not  know  either 
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the  conditions  of  restraint  at  the  bottom  of  these  exterior 
columns  nor  the  actual  effective  cross  section  at  any  part  of 
the  girder.  How  Mr.  Tait  knew  of  these  conditions  is  a 
great  deal  more  than  I  can  guess.  What  about  the  effect 
of  pouring  lines? 

There  can  be  no  question  about  the  fact  that  there  is  a 
certain  amount  of  bending  moment  on  the  exterior  columns 
of  this  building  which  must  be  provided  for  directly  or  indi- 
rectly. The  fact  that  the  building  is  completed  and  these 
exterior  columns  are  doing  their  work  without  any  sign  of 
weakness  is  the  best  proof  that  they  are  well  taken  care  of. 

In  the  last  three  years  I  have  desig-ned  and  supervised 
the  construction  of  several  concrete  buildings  with  unusually 
long  span  girders.  One  of  the  principal  lessons  I  have 
learned  by  my  experience  and  observation  is  that  the  pour- 
ing line  at  the  bottom  of  girders  resting  on  exterior 
columns  can  be  assumed  as  a  hinge,  providing  the  girders 
are  designed  consistently  and  provided  for  amply.  By  all 
means  the  unit  stresses  in  the  exterior  columns  must  be 
kept  10  to  20  per  cent  below  allowable  stresses  for  direct 
bearing,  depending  upon  the  circumstances. 

New  York  City,  Missac  Thompson, 

Sept.  21.  Consulting  Engineer. 


Cast-iron  and  Other  Materials  for  Water  Pipe 

Sir — The  letter  from  Thos.  F.  Wolf  in  your  issue  of 
Sept.  29th,  p.  B38„  gives  the  impression  that  my  recent 
paper  and  your  editorial  comment  were  adverse  to  the  use 
of  cast-iron  pipe.  So  far  as  I  am  concerned.  I  am  thor- 
oughly convinced  that  for  general  all  around  purposes  cast- 
iron  pipe  is  the  most  practicable  and  best  article  for  water 
supply  on  the  market  today.  Occasionally  there  are  condi- 
tions that  would  fully  warrant  the  substitution  of  wood 
pipe;  other  cases  suggest  wrought-iron  or  steel  pipe;  and 
in  some  other  cases,  concrete  pipe;  and  in  very  rare  cages 
popsib'y  Ih.  use  of  vitrified  clay  p'pe;  but  to  every  one  of 
these  installations  there  would  probably  be  twenty  of  cast- 
iron  pipe.  Cast-iron  pipe,  like  all  other  good  articles,  has 
its  objections,  the  most  serious  of  which  is  tuberculation, 
which,  as  Mr.  Wolf  truly  says,  is  not  universal.  With  many 
waters  cast-iron  pipe  does  not  tuberculate  and  in  these  sit- 
uations it  is  ideal  for  water-works  purposes. 

While  pipe  cleaning  is  an  effective  remedy  for  tubercula- 
tion it  is  seldom  adopted  on  account  of  the  practical  diffi- 
culties and  the  general  opinion  that  when  once  started  the 
cleaning  has  to  be  frequent'y  repented,  so  that  most  water- 
works operators  prefer  to  continue  with  the  old  cast-iron 
pipe  and  its  greatly  reduced  discharg'ng  capacity. 

The  writer  believes  that  tTiera  are  great  possibilities  in 
the  improvement  of  water-works  pipe  which  will  overcome 
the  troubles  of  tuberculation  and  corrosion;  these  may  be 
the  result  of  metal  cast  under  conditions  inhibitive  to  ri-t 
or  in  the  use  of  some  other  material  than  iron.  For  such  a 
pipe  the  intelligent  water-works  owner  would  be  willing  to 
pay  a  much  higher  price  than  that  2ot  cast-iron  pipe  in  sit- 
uations where  it  is  subject  to  tuberculation. 

J.  W.  Ledoux, 

Philadelphia.  Oct.   1.  Consulting  Engineer. 


A  Device  To  Prevent  SplittinK  Failure 
in  Framed  Timber 

Sir— The  article  in  the  Sept.  29  issue  by  H.  K.  Phelps 
on  "Splitting  Failure  in  a  Wooden  Truss"  is  a  very  good 
example  of  the  indifference  wth  which  minor  structures 
and  structural  members  are  often  treated.  Such  details 
as  the  construction  of  a  wooden  roof  truss  are  occasionally 
left  to  the  judgment  of  a  carpenter  boss,  whose  lifelong 
experience,  as  staged  by  himself,  gives  him  the  confidence 
to  design  "weak"  st  ucturcs. 

As  to  the  cause  of  failure  cited  by  Mr.  Phelps,  I  can  but 
point  out  that  were  the  readers  of  your  worthy  paper  to 
take  advantage  of  the  helpful  hints  found  therein  such 
failures  would  be  greatly  lessened.  The  writer  has  refer 
ence  to  a  device  illustrated  and  described  in  your  columns 
some  time  ago,  which  insures  a  direct  distribution  of  stress 


to  the  various  interconnecting  members  in  timber  framing, 
it  consists  of  a  steel  plate  with  serrated  edges  turned  alter- 
nately to  one  side  and  the  other,  normal  to  the  plate,  form- 
ing prongs.  It  is  introduced  between  the  jointed  members, 
and  when  these  are  bolted  together  the  prongs  enter  the 
timber  on  both  sides,  thus  preventing  slipping. 

While  the  writer  does  not  as  a  rule  advocate  leaving  these 
"minor"  details  to  the  guesswork  of  the  carpenter,  it  occa- 
sionally does  happen  that  temporary  structures  of  this  sort 
must  be  erected  at  snap  decision  when  in  the  field.  How- 
ever, with  the  application  of  a  little  judicious  thought, 
such  weaknesses  as  pronounced  wedge-shaped  joints  could 
be  eliminated.  The  conti'actors  for  this  type  of  work  would 
undoubtedly  find  the  above-described  product  to  be  of 
material  assistance  and  all  that  the  manufacturers  claim 
for  it.  European  technical  publications  have  advocated  its 
use  for  quite  a  number  of  years,  the  results  of  its  extensive 
use  in  timber  framing  of  all  description   warranting  this. 

New  York,  Herman  J.  Schoenfelo, 

Oct.  1.  Structural  Engineer. 


Eyebar-Head  Stress  Analysis 

Sir — Josef  Beke  in  his  interesting  article  on  Stresses  in 
Eyebar  Heads,  in  your  issue  of  Aug.  11,  p.  234,  uses  load- 
ings which  I  have  had  occasfon  to  use  in  computing  stresses 
in  large  circular  pipes.  In  comparing  my  equations  with 
his,  omitting  his  normal  stress  terms,  I  find  that  though 
the  X„  equations  agree,  the  Mu  equations  do  not  agree  in 
two  of  the  tenns.    I  get 

P  /       W 
Mo  =  -  ^( ^^r^.  +  \cosW  +  iWa\nW  + 
27r  V4  sm  W 

^  -  ff  sin  PT  -  l) 

instead  of  his 


M, 


o    (  .--^^r  +  i COS  W+  I  Wsin  W+-  -  hvsin  W) 
27r  \  4  sm  KK  T       '  / 

This  looks  to  me  like  a  typographical  error  in  his  article, 
as  these  equations  were  derived  by  two  entirely  different 
methods. 

As  the  radius  of  his  circle  is  small  in  comparison  to  its 
thickness  he  is  correct  in  using  his  Z  term  instead  of  the 
usual  7.  For  his  example,  where  d/a  =  §  and  x/a  =  i, 
this  gives  flexural  stresses  of  S  =  10.53  M/hx'  for  the 
inner  edge,  and  S  =  3.24  M/bx'  for  the  outer  edge,  instead 
rf  the  usual  S  ~  6  M/bx'  for  rectangular  sections.  Work- 
ing from  my  equations  with  these  factors  I  get  lor  maximum 
stress,  S,,  =  2.33  T,  tension  at  inner  edge,  in?tead  of  his 
2. .57  T;  Sj.  =  0.16  T,  tension  at  outer  edge,  instead  of  his 
0.20  T  compression;  S;  =  0.58  T  instead  of  his  0.79  T;  Sj, 
-  0.81  T  instead  of  his  0.76  T. 

My  greatest  stress  is  10  per  cent  less  than  his,  which  is 
caused  by  my  neglect  of  the  work  of  direct  stres-s.  This  is 
probably  an  extreme  variation,  as  some  work  which  I  have 
done  on  arch  dam  deflections  showed  a  difference  of  less 
than  2  per  cent.  It  seems  to  me  that  the  work  of  direct 
stress  should  be  included  in  curved  beam  problems  only 
when  the  Z  term  differs  materially  from  the  beam  moment 
of  inertia;  that  is,  when  the  depth  of  the  section  is  greater 
than  three-quarters  of  the  radius  of  the  neutral  axis. 
Love's  "Theory  of  Elasticity"  gives  a  rigorous  method  of 
handling  these  problems,  but  it  is  too  difficult  for  the  ordi- 
nary engineer  to  use,  on  account  of  flie  advanced  mathe- 
matics involved. 

Mr.  Beke  is  certainly  to  be  complimented  on  the  thorough 
analysis  which  he  made  of  his  problem. 

San  Francisco,  Sept.  3.  James  M.  Pakis. 


Manganese  Bronze  for  Valve  Stems 

The  article  by  William  Conard.  "Manganese  Bronze 
for  Water-works  Valve  Stems,"  in  Engineering  News- 
Record,  Oct.  6,  p.  57.5,  .should  have  been  credited  a.s  an 
ab.stract  of  a  paper  read  before  the  recent  convention  of 
the  New  England  Water  Works  Association. 
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Hints  for  the  Contractor 


Crane  on  Push  Car  Handles  Stringers 

J.\  REDECKING  11.8  miles  of  trestle  on  the  Lucin 
cutoff,  on  the  Southern  Pacific  R.R.,  a  push  car  was 
equipped  with  a  crane  and  hand-operated  winches  for 
handling  stringer.s  which  are  8  x  17-in.  timbers,  30  ft. 
long.  The  crane  and  winches  are  mounted  as  a  self- 
contained  unit  on  a  platform  which  is  simply  lifted  and 
placed  on  a  push  car.     By  shifting  the  position  of  this 


hand-operated  winches  are  mounted  on  the  A-frames, 
one  for  each  pair  of  blocks,  which  consist  principally 
of  the  gears  taken  from  old  hand  cars  and  shafts  or 
drums  6  in.  in  diameter  on  which  the  rope  is  wound. 
The  push  car  is  ordinarily  moved  when  a  .stringer  his 
been  picked  up  on  each  end,  thus  balancing  the  weight 
on  the  crane.  The  stringers  are  lifted  with  rope  slings 
whose  loops  can  be  spread  enough  to  maintain  balance 
and  keep  the  stringers  in  a  horizontal  position  while 
being  lifted  and  carried. 

The  superstructure,  or  crane  proper,  consists  chiefly 
of  two  A-frames  steadied  by  bracing  around  the  bot- 
toms and  whose  tops  are  connected  by  a  3  x  12-in. 
timber  set  on  edge  and  from  each  end  of  which  a  pair 
of  blocks  is  slung.  This  main  beam  of  the  crane  is 
14  ft.  long  and  stands  7  ft.  above  the  platform. 


RAISING  A  STRINGEK  WITH  THE  PUSH  CAR  CRANE 

platform  on  the  push  car  the  center  line  of  the  crane 
can  be  made  to  take  any  desired  angle  with  the  rails, 
thus  varying  the  distance  from  track  center  line  to  the 
blocks  suspended  from  the  crane  ends. 


Two  Trucks  in  Lieu  of  Truck  and  Trailer 

ABOUT  180  tons  of  steel  girders  and  sections  of  oil 
.  pipe  ranging  up  to  40  ft.  in  length  recently  had 
to  be  delivered  by  motor  truck  from  Rodeo,  Cal.,  to 
Oleum,  a  distance  of  11  miles.  The  length  of  the  pieces 
was  so  great  that  they  could  not  be  loaded  on  a  single 
truck  and  R.  O'Connell,  the  contractor,  had  no  trailers 
available.  Delivery  was  made  promptly,  however,  by 
loading  the  material  on  two  5-ton  trucks,  backed  up  end 
to  end,  in  which  position  they  moved  over  the  road,  one 
going  ahead  and  the  backing.  Thirty  loads  were  trans- 
ported in  this  way,  averaging  about  6  tons  each. 

Two  advantages  over  the  use  of  truck  and  trailer 
were  found  in  using  the  two  trucks  (1)  in  climbing  the 
grades  which  ranged  up  to  12  and  14  per  cent  the  com- 
bined power  of  the  two  motors  made  it  possible  to 
maintain  better  speed,  thus  reducing  the  time  required 
for  the  trip  and  (2)  it  was  possible  to  turn  very  sharp 
corners  by  making  a  half  turn  as  is  done  on  a  railroad 
"Y."  Obviously  careful  attention  was  required  in 
steering  the  truck  which  was  operated  baclavard,  but 


TWO   TRUCK.S   COUPLED  BY   LOAD  OF   LONG   PIPH 

Stringers  being  removed  from  the  deck  are  first 
shifted  to  a  position  jupt  outside  the  ends  of  the  ties 
where  they  are  picked  up  by  the  block  and  tackle.   Two 


with  skilled  drivers  this  was  successfully  managed, 
Other  than  the  load  and  the  chains  used  to  hold  it  iu 
place  the  two  trucks  were  not  directly  connected. 
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Pueblo  Arranges  for  Study  of 
Flood  Protection 

Pueblo  has  aiTanged  for  an  engi- 
neering study  of  its  flood  exposure  and 
the  possibilities  of  flood  protection.  The 
city  and  the  county,  with  the  advisory 
assistance  of  a  citizens'  committee  of 
twelve,  have  employed  the  Dayton  Mor- 
gan Engineering  Co.  as  chief  engineer 
of  flood  protection.  B.  M.  Jones,  here- 
tofore resident  engineer  of  the  Locking- 
ton  dam  of  the  Miami  Consei"vancy  Dis- 
trict, will  be  resident  engineer,  assisted 
by  W.  J.  Smith  as  field  engineer,  up  to 
the  present  assistant  engineer  on  the 
Taylorsville  dam  of  the  Miami  Conser- 
vancy District. 

The  provision  of  adequate  state  legis- 
lation under  which  flood  protection 
work  embracing  a  large  area  can  pro- 
ceed will  be  the  first  necessity  of  the 
work,  and  such  legislation  is  already 
being  prepared. 


Highw  ay  Departments  Announce  Policy  on  Letting 
Next  Year's  Contracts  This  Fall 

"Engineering    News-Record's"    Inquiry  Regarding    Prospects    for    1922    Road 
Construction    Program  Elicits    Varied    Replies 


Propose  Freight  Transport 
in  New  York  Subway 

Co-operation  in  the  solution  of  New 
York's  port  and  transit  problems  was 
sought  at  a  conference  last  week  be- 
tween the  New  York  and  New  Jersey 
Port  and  Harbor  Development  Com- 
mission and  the  New  York  Transit 
Commission.  A  suggestion  that  the 
express  tracks  of  the  subway  system 
be  used  for  freight  transport  from  1  to 
5  a.  m.  was  considered,  and  referred  to 
a  committee  on  which  the  engineer 
members  are  Robert  Ridgway,  chief  en- 
gineer, and  D.  L.  Turner,  consulting 
engineer  of  the  commission. 


Building  Material  for  France 
To  Come  from  Germany 

Between  now  and  May  1,  1926, 
France  will  receive  from  Germany,  ac- 
cording to  the  terms  of  an  agreement 
signed  Oct.  6  by  representatives  of  the 
two  nations,  building  material  to  the 
value  of   seven  billion   gold   marks. 

Urge  Passage  of  Zoning  Law 
To  Stimulate  Building 

An  early  passage  of  the  proposed 
zoning  ordinance  by  thj  board  of 
commissioners  of  Dallas,  Texas,  is 
being  urged  by  the  metropolitan  devel- 
opment association  of  the  Chamber  of 
commerce  in  onier  to  stimulate  the 
building  industry.  A  zoning  ordinance 
has  been  under  consideration  for  some 
time  and  many  are  reluctant  to  build 
until  the  various  zones  are  definitely 
located.  The  city  at  present  regulates 
the  location  of  business  and  industrial 
buildings  by  requiring  the  consent  of 
three-fourths  of  the  property  owners 
living  within  a  radius  of  .300  ft.  of  the 
center  of  the  proposed  structure,  but 
this  ordinance  is  unsatisfactroy. 


Following  the  announcement  in  the 
Sept.  29  issue  of  this  journal  of  New 
York  State's  acceptance  of  the  princi- 
ple of  letting  next  year's  highway  con- 
tracts this  fall,  as  advocated  recently 
by  Herbert  Hoover,  Secretary  of  Com- 
merce, Engineering  Neivs-Record  re- 
quested frovi  each  state  highway  engi- 
neer a  concise  expression  of  the  policy 
of  his  department.  Sonne  of  the  replies 
thus  far  received  follow: 

Massachusetts — "This  State  is  going 
to  let  this  fall  all  the  contracts  that 
can  be  let  without  overdrawing  the  ap- 
propriations that  have  already  been 
made.  We  have  several  pi'ojects  which 
would  be  let  this  fall  if  there  were  funds 
available.  The  large  number  of  con- 
Am.  Soc.  C.  E.  Casts  Decisive  Vote 
for  Amended  Constitution 

A  decisive  vote  in  favor  of  the  adop- 
tion of  the  amended  constitution  of  the 
American  sooeiy  of  Civil  Engineers 
was  canvasseci  at  the  regular  meeting 
in  New  York,  Oct.  5.  Of  the  total  o£ 
1.700  ballots  counted,  1,367,  or  about 
80  per  cent,  were  affirmative.  Changes 
in  the  constitution  of  the  society  must 
be  approved  b.v  two-thirds  of  all  votes 
cast  so  that,  to  cany,  the  amended  con- 
stitution needed  1,134  ballots.  The  re- 
sults showed  a  margin  In.  favor  of  the 
passage  of  the  amendiiients  of  233  votes 
above   the   necessary   two-thirds. 

In  comparison  with  the  number  of 
ballots  cast  by  members  on  the  pr^Tvious 
questions  afl'ecting  the  society's  policy, 
the  present  vote  is  light.  A  tabulation 
of  the  ballots   is  given  herewith: 

Total    ballots   counted 1.700 

Voting     "Yes" 1,367 

Voting    "No" 326 

Invalid     ballots 7 

■Required    to    carry 1,134 

Carried   by 233 

Pwcentage    "Yes" 80 


Colonel  Woods  To  Co-ordinate 
Employment  Effort 

Secretary  of  Commerce  Herbert 
Hoover  last  week  appointed  Col.  Arthur 
Woods,  former  New  York  City  police 
commissioner,  as  head  of  a  special  com- 
mittee of  the  National  Conference  on 
Unemployment  at  Washington,  D.  C,  to 
co-ordinate  efforts  in  providing  work  for 
jobless  men  and  to  serve  as  a  clearing 
house  through  which  methods  used  in 
various  centers  may  be  exchanged  for 
mutual  benefit.  A  number  of  cities 
have  reported  that  they  are  organizing 
to  meet  the  unemployment  situation 
along  lines  suggested  by  the  confer- 
ence. 


tracts  let  this  year,  however,  used  all 
the  funds  that  are  available  before  an- 
other session  of  the  legislature." 

— By  A.  W.  Dean,  chief  engineer. 

Division  of  Highways,  Department 

of  Public  Works. 

Rhode  Island — "This  department  an- 
ticipates contracting  this  fall  for  prac- 
tically the  entire  amount  of  the  con- 
struction work  involved  by  our  1922 
pi'ogram." 

— By  I.  W.  Patterson,  chief  engineer. 
State  Board  of  Public  Roads. 

New  Hampshire — 'All  of  our  work  is 
a  state-aid  proposition,  town  and  state 
contributing  jointly  to  the  fund  for  the 
consti-uction  and  maintenance  of  the 
highways.  It  is  impossible  for  us  to 
anticipate  just  what  any  town  will  do  in 
regard  to  appropriations  until  after  the 
annual  town  meeting  in  March.  As  soon 
after  that  time  as  possible,  we  will  let 
our  contracts  for  the  1922  construction. 

"Our  climate  is  such  that  it  is  impos- 
sible to  do  any  work  during  the  winter 
months  and  it  is  generally  the  first  of 
May  before  any  work  may  be  begun. 
Nothing  would  be  gained  in  our  case, 
therefore,  in  letting  the  contracts  in  the 
fall,  if  it  were  possible." 

— By  F.  E.  Everett,  Commissioner, 
State  Highivay  Department. 

Maryland— "The  State  of  Maryland 
has  no  funds  for  the  further  constnjc- 
tion  of  roads,  and  will  have  none  unless 
and  until  federal  aid  passes,  and  then 
only  a  small  amount,  approximately 
$1,500,000.  The  legislature  convenes  in 
January;  and  we  expect  a  substantial 
appropriation  for  constnjction  next 
year. 

"It  has  been  the  universal  experience 
of  this  commission  over  a  period  of  15 
years'  successful  road  construction  that 
better  prices  are  obtained  in  the  spring 
than  in  the  fall.  Actually,  no  road 
work  is  done  in  the  winter  except  at 
tremendously  increased  costs,  so  that 
no  advantage  in  actual  construction  ac- 
crues by  reason  of  fall  letting,  and  if  it 
makes  for  higher  prices,  there  is  no  ad- 
vantage in  it.  Do  not  let  us  be  fooled 
into  believing  that  unemployment  can 
be  I'elieved  by  the  awarding  of  con- 
tracts.    It  cannot  be." 

— By  John  N.  Mackall,  chairman  and 
chief  engineer,  State  Hu<tds  Commission. 

Delaware — We  expect  to  let  next 
month  two  small  grading  jobs.  Since 
our  program  for  next  year  is  but  a  ten- 
tative one  at  this  time,  we  do  not  ex- 
pect to  advertise  for  bids  on  any  other 
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work  until  after  the  first  of  the  year." 

By    C.    D.    Buck,    assistant    to    Chief 

Engineer,  State  Higl  :catj  Department. 
Kentucky— "The  State  Hif?hway  De- 
partment has  already  awarded  con- 
tracts on  a  part  of  next  year's  con- 
sti-uction  program  and  will  during  this 
fall  prabably  award  all  projects  that 
will  be  under  construction  in  1922.  I 
heartily  agree  with  the  recommenda- 
tions made  by  Herbert  Hoover,  Secre- 
tary of  Commerce." — By  Joe  S.  Hoggs, 
State  Highway  Engineer. 

North  Carolina— "We  quite  agree 
with  the  fall  letting  of  contracts  and 
we  expect  to  hold  a  letting  evei-y  ten 
days  from  now  until  the  first  of  the 
year,  putting  under  contract  between 
$1,000,000  and  $1,500,000  worth  of  work 
each   month. 

"We  appreciate  the  great  advantages 
of  fall  lettings  and  are  attempting  to 
take  advantage  of  these  points." — By 
Charles  M.  Upham,  State  Highway 
Engineer. 

Ohio — "The  Department  of  Highways 
and  Public  Works  is  now  letting  all 
work  which  can  possibly  be  carried  on 
during  the  fall  and  open  season  of  the 
winter.  We  are  sparing  no  pains  to 
place  all  bridge  work  and  grading  work 
under  contract  and  are  holding  sales 
continually  at  the  present  time,  the 
first  sale  falling  on  Oct.  8. 

"We  are  also  preparing  to  sell  during 
the  winter  paving  work  which  could  not 
be  carried  on  during  the  cold  weather 
for  operation  at  the  earlist  possible 
moment  in  the  spring.  —  By  Leon  C. 
Hevrick,  Director  of  Highways  and 
Public  Works.  ' 

Georgia — "I  agree  thoroughly  with 
the  idea  of  letting  contracts  in  the  fall 
of  the  year.  In  Georgia  our  best  con- 
struction season  is  in  the  fall  and  up 
to  the  middle  of  December.  We  can 
also  get  more  labor  at  this  season  of 
the  year. 

"We  are,  however,  dependent  upon 
funds  for  new  construction,  and  the 
availability  of  state  funds  is  contingent 
upon  federal-aid  appropriations.  Wo 
have  expended  all  the  federal  funds 
appropriated  to  date  and  are  waiting 
the  action  of  Congress. 

"We  have  plans  and  surveys  com- 
pleted to  let  at  least  $3,000,000  worth 
of  work  within  six  weeks  after  federal 
appropriation  has  been  made." — By  W. 
R.  Neel,  State  Highway  Engineer. 

Mississippi — "Regarding  the  letting 
of  contracts  for  next  year's  program, 
this  fall,  the  State  Highway  Depart- 
ment is  so  far  behind  with  its  work, 
that  we  are  unable  to  do  so." — By  //.  C. 
Dietzer,  State  Highway  Engineer. 

Wisconsin — "Our  determination  is  not 
to  let  any  of  our  1922  work  until  on  or 
about  Jan.  15.  We  are  arranging  to 
push  the  completion  of  plans  as  fast  as 
our  forces  permit,  and  we  hope  to  com- 
plete our  lettings  on  or  about  March 
1,  or  as  soon  therafter  as  plans  and 
.■specifications    can    be    prepared. 

"Even  if  we  had  the  plans  i-eady, 
vve    would    let    no    contracts    for    next 


year's  work  at  this  time.  In  a  climate 
such  as  Wisconsin  has,  where  the  field 
work  on  construction  cannot  start  until 
April  15,  there  are  no  great  advantages 
in  fall  lettings,  and  there  are  very  radi- 
cal disadvantages  in  the  letting  of  con- 
tracts so  far  in  advance  of  the  actual 
performance.  Of  course,  if  contracting 
is  to  be  made  even  more  of  a  gamble 
than  it  is  now,  the  letting  of  contracts 


State  Highway  Engineers  An- 
nounce Policies  on  Fall  Lettings 
of  Next  Year's  Road-Building 
Contracts. 


for  work  to  be  done  several  months  in 
advance,   is    advisable. 

"I  can  also  understand  why  the  con- 
tractors' associations  are  anxious  to 
secure  contracts.  I  believe  that  next 
spring's  prices,  especially  on  early  let- 
tings, will  be  lower  than  present  prices, 
and  we  expect  to  take  advantage  of 
the  low  market."  —  By  A.  R.  Hirst, 
State  Highway  Engineer. 

Maine— "The  State  Highway  Com- 
mission does  not  plan  to  let  contracts 
this  fall  against  next  year's  construc- 
tion program.  Thinking  to  expedite 
work  we  let  two  large  contracts  two 
years  ago  this  fall.  One  of  the  jobs 
was  not  completed  until  the  first  of  Sep- 
tember of  this  year  and  the  other  one 
is  just  done  now.  When  we  let  the 
work  in  the  fall  of  1919  it  was  with 
the  expectation  that  both  jobs  would 
be  completed  during  the  construction 
season  of  1920  but  we  have  been  unable 
to  see  that  early  letting  expedited  the 
completion  of  either  one  of  these  jobs. 
"We  usually  have  snow  from  about 
Dec.  1  until  March  20.  This  snow 
varies  in  depth  from  1  ft.  in  the  south- 
ern part  of  the  state  to  4  or  5  ft.  in 
the  north,  so  that  it  is  practically  im- 
possible to  do  any  kind  of  road  work 
during  this  closed  season." — By  Paul 
D.  Sargent,  Chief  Engineer,  State  High- 
a-riy  Commission. 

Kansas — "The  State  Highway  Com- 
mission, while  in  favor  of  letting  fall 
contracts,  has  not  sufficient  authority 
under  the  laws  of  Kansas  to  bring 
about  any  extensive  program.  ,  TTie 
award  of  contracts  on  federal-aid  road 
work  is  vested  in  the  board  of  county 
commissioners,  subject  to  the  approval 
of   the  highway   commission. 

"We  recognize  a  number  of  advan- 
tages in  the  fall  awarding  of  contracts, 
although  in  a  number  of  instances  the 
contractor,  after  receiving  a  fall  con- 
tract, has  delayed  until  spring  getting 
i-eady  for  the  work  and  in  the  end 
nothing  was  accomplished.  It  largely 
depends  upon  the  attitude  of  the  con- 
tractor as  to  whether  the  fall  awarding 
of  contracts  will  prove  satisfactory.  It 
is  a  difficult  proposition  at  this  time 
to  determine  whether  it  will  be  a  sav- 
ing for  the  community  to  award  these 
contracts  in  the  fall,  on  account  of  the 
jiresent  downward  trend  of  prices.     A 


great  many  of  our  local  officials  are 
of  the  opinion  that  delaying  until  spring 
for  the  awarding  of  the  contract  will 
constitute  a  decided  saving  for  their 
community  and  it  is  almost  impossible 
to  combat  this  argument  as  it  has  re- 
cently been  shown  that  contracts  are 
being  awarded  at  a  lower  rate  than  a 
few  months  ago." — By  M.  W.  Watson, 
State  Highway  Engineer. 

Connecticut — "This  matter  has  been 
agitated  for  some  time  by  Secretary 
Hoover  informally  through  letters  to 
the  Governor.  After  a  conference  with 
our  Governor  we  decided  to  get  out  all 
the  work  possible  during  the  present 
fall,  so  that  the  unemployment  situa- 
tion might  be  somewhat  relieved. 

'It  is  my  personal  opinion,  however, 
that  the  solution  of  the  unemployment 
situation  does  not  lie  entirely  with  the 
employment  of  unskilled  labor.  There 
are  many  men  without  positions  at  the 
present  time  who  are  not  qualified, 
either  by  desire  or  ability,  to  do  manual 
labor.  Nevertheless,  wherever  it  has 
been  possible  for  us  to  do  so,  we  have 
cut  considerable  red  tape  in  order  to 
take  care  of  the  employment  of  labor 
where  it  was  badly  in  need  of  money. 
We  are  at  the  present  time  letting  con- 
tracts just  as  fast  as  we  can  procure 
the  plans  for  the  work. 

"To  my  mind,  the  desire  for  relief 
in  the  unemployment  situation  should 
in  no  case  work  to  reduce  the  quality 
of  construction  put  into  our  highways 
or  into  other  public  works.  The  amount 
of  work  that  we  can  do  is,  of  course, 
limited  by  the  appropriations  made  by 
the  legislature  during  the  past  session." 
— By  C.  J.  Bennett,  State  Highway 
Commissioner. 

South  Carolina — "At  present  we  are 
letting  contracts  just  as  rapidly  as  we 
can  get  plans  in  shape  and  financial 
arrangements  made  to  pay  for  the 
work.  Most  of  the  work  we  are  let- 
ting, however,  will  be  commenced  im- 
mediately and  will  be  prosecuted 
through  the  winter  months. 

"In  South  Carolina  we  now  have 
much  idle  labor  and  are  more  concerned 
with  fuj-nishing  immediate  employment 
to  this  labor  than  with  getting  con- 
tracts ready  for  next  year's  work. 

"We  do  not  believe  that  any  consid- 
erable gain  could  be  effected  by  letting 
contracts  at  the  pi'esent  time  for  next 
year's  work.  All  through  the  early 
part  of  last  year  the  State  Highway 
Department  exerted  its  influence  to  re- 
tard rather  than  accelerate  road  im- 
provement work,  because  it  was  felt 
that  nothing  would  be  lost  by  waiting. 

"Material  prices  from  our  point  of 
view  are  still  high,  however,  partic- 
ularly in  the  case  of  cement,  and  we 
are  inclined  to  postpone  construction 
where  these  materials  are  to  be  used. 
We  are,  therefore,  grading  roads  and 
constructing  temporary  surfaces  of  local 
materials  and  will  use  the  high-prici'd 
materials  only  for  necessary  bridge 
and  drainage  structures,  except  in  a 
few  cases. — By  Charles  H.  Moorefield, 
State  Highway  Engineer. 
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Conferees  Agree  on  Federal- 
Aid  Highway  Bill 

Prospects       Hopeful       for       Enactme»it 

Before       Nov.       1 — Appropriation 

Left    at    S75.000.0OO 

(Wrishiiiffton  Con-ispond'  nci) 
All  indications  are  that  the  high- 
way bill,  carrying  an  appropriation  of 
$7.5,000,000,  will  have  become  a  law  by 
Nov.  1.  After  extended  sessions  on 
Oct.  6,  7  and  8,  the  conferees  of  the 
Senate  and  of  the  House  of  Repre- 
sentatives agreed  upon  a  conference 
bill  not  greatly  different  from  the  one 
passed  by  the  Senate.  A  separate  vote 
must  be  taken  in  the  House  on  the  ap- 
propriation. There  was  some  discus- 
sion of  increasing  the  appropriation  to 
$100,000,000,  but  it  was  believed  to  be 
better  to  submit  $75,000,000  to  the 
House. 

One  of  the  important  changes  in  the 
bill  was  the  inci'case  from  IJ  to  2i  per 
cent  in  the  amount  which  may  be  ex- 
pended  for  administering   the   act. 

The  conference  bill  provides  that 
$25,000,000  of  the  appropriation  is  to 
become  available  immediately,  while  the 
remaining  $50,000,000  is  to  be  avail- 
able Jan.  1.  In  the  bill  passed  by  the 
Senate  the  $50,000,000  was  not  to  be- 
come available  until  six  months  after 
the  passage  of  the  act.  Other  changes 
igreed  to  in  conference  are  as  follows: 
The  provision  that  the  act  is  not  to 
ipply  to  streets  in  municipalities  hav- 
ng  a  population  of  5,000  or  more  was 
hanged  so  as  to  apply  to  a  municipal- 
ty  with  a  population  of  2,500. 

The  definition  of  "state  highway  de- 
lartment"    was    altered    so    as    to   pi'o- 
•ide  that  it  must  be  foi'mally  organized. 
A   radical   change   was    made   in   the 
anguage  of  Section  7,  so   as   to   make 
learer  that  important  part  of  the  bill, 
^s   agreed    on    in   conference,   the    sec- 
ion  now  reads: 
"That  before  any  project  shall  be  ap- 
roved  by  the  Secretary  of  Agriculture 
or  any   state,    such    state    shall    make 
revisions     for     state     funds     required 
ach  year  of  such  state  by  this  Act  for 
instruction,   reconstruction   and   main- 
;nance    of    all    federal-aid    highways 
'ithin  the  state,  which  funds  shall  be 
ndor   the    direct   control    of   the   state 
ighway   department." 
The  paragraph  of  the  bill  providing 
)r  maintenance  by  the  federal  govern- 
lent  in  cases  where  the  state  fails  to 
0  it  was   changed    so    that   the    state 
ighway  department  is  to  have  ninety 
istead  of  si.xty  days   in  which   to   act. 
The  paragraph  of  the  bill  which  has 
sen  criticized  as  an  effort  to  override 
ate  constitutions  was  changed  in  con- 
■rence   so   as    to    read:    "That   in   any 
ate  where  the  existing  constitution  or 
ws  will  not  permit  the  state  to   pro- 
de  revenues  for  the  construction,  re- 
mstruction,   or   maintenance   of   high- 
ays,     the     Secretary     of     Agriculture 
lall  continue  to  approve  projects  for 
lid  state   until    three   years   after  .the 
issage  of  this  act,  if  he  should  find 
at  such   state  laws   conflict  with   the 
■'■"■sions  of  this  act." 


Two  3Iore  Members  for 
Federation 

The  executive  board  of  the  American 
Engineering  Council,  at  its  meeting  in 
Washington,  Sept.  30,  approved  appli- 
cations for  membership  in  the  Feder- 
ated American  Engineering  Societies  of 
the  Vermont  Engineers'  Society  and  the 
Associated  Engineers  of  Spokane. 

Kalamazoo  Votes  to  Continue 
Under   Commission- 
Manager  "Plan 

.A.  majority  of  70S  votes  in  a  light 
total  were  cast  at  Kalamazoo,  Mich., 
Oct.  4,  against  abandoning  the  commis- 
sion-manager plan  of  city  govern- 
ment, in  effect  for  some  three  years 
past. 

Sasliatchewan  Water  District  Plan 
May  Be  Revived 

The  urban  governing  bodies  in  the 
Saskatchewan  Water  District,  Canada, 
are  advocating  a  revision  of  the  $6,000,- 
000  water-supply  project,  defeated  by 
lural  votes  on  July  27,  and  another 
vote  on  the  scheme.  A.  J.  McPherson, 
consulting  engineer,  Regina,  Sask.,  is- 
chairman  of  the  Saskatchewan  Water 
Supply  Commission.  An  outline  of  the 
project  appeared  in  Engineering  News- 
Record,  April  22,  1920,  p.  8.37 

Ridgway  and  Holland  Return 

Robert  Ridgway,  chief  engineer  of 
the  New  York  Transit  Commission, 
which  is  charged  with  the  construction 
of  all  New  York  subways,  and  Clifford 
M.  Holland,  chief  engineer  to  the  New 
York  and  the  New  Jersey  tunnel  com- 
missions, which  are  responsible  for  the 
vehicular  tube  project  under  the  Hud- 
son River,  have  I'ccently  returned  to 
New  York  City  from  Europe.  Mr.  Ridg- 
way and  Mr.  Holland  went  abroad  to 
study  subway  and  vehicular  tunnel 
practice  in  England  and  on  the  conti- 
nent.   

New  York  Section,  Am.  Soc.  C.  E. 
Announces  Program 

Confining  itself  largely  to  a  discus- 
sion of  problems  relating  to  engi- 
neering in  the  metropolitan  district, 
the  New  York  Section,  American  So- 
ciety of  Civil  Engineers  has  issued  its 
program  of  meetings  for  the  1921-22 
season.  Several  of  the  sessions  will 
be  held  jointly  with  sections  of  the 
other  national  engineering  societies 
and  the  number  of  invited  speakers 
on  each  occasion  has  been  limited  to 
from  5  to  7,  to  allow  opportunity  for 
discussion  from  the  floor. 

The  program  committee,  of  which 
E.  J.  Mehren  is  chairman,  announces 
as  the  subject  for  the  first  meeting  on 
Oct.  19,  "Financing  Public  Utilities 
and  Large  Engineering  Projects.";  A. 
B.  Leach  of  A.  B.  Leach  &  Co.,  bank- 
ers, will  be  the  principal  .speaker. 
Topics  for  future  meetings  include  the 
St,  Lawrence  Ship  channel,  the  Zoning 
law,  traffic  handling,  removal  of  solid 
wastes  the  Port  of  New  York,  the  pro- 
posed Hudson  River  bridge  and  re- 
gional  planning. 


Serves  50  Years  in  City 
Water  Department 

Walter  H.  Richards  Retires  as  Engineer 

and  Superintendent  at 

New   London,  Conn. 

After  completing  50  years  of  service 
with  the  New  London  (Conn.)  water- 
works, Walter  H.  Richards,  who  began 
h  i  s  professional 
career  as  a  pupil 
of  Col.  J.  T.  Fan- 
ning, the  noted  hy- 
.draulic  engineer, 
and  rose  from  the 
position  of  rodman 
to  engineer  and  su- 
perintendent of  the 
Board  of  Water 
and  Sewer  Com- 
missioners, retired 
from  active  prac- 
tice Oct.  1.  He 
grew  up  with  the 
department,  for  in 
1872,  when  the  city  began  to  build 
its  water-works  system,  he  served  as 
construction  engineer  under  Mr.  Fan- 
ning, the  consulting  engineer.  When 
the  work  was  completed  Mr.  Richards 
was  appointed  engineer  and  superin- 
tendent of  the  department  and,  with 
the  exception  of  two  years,  has  been 
engaged  in  those  duties  continuously. 

Studies  MicRoscepic  Growths 

His  early  work  in  the  '70's  led  him 
into  what  was  then  a  new  field — the 
study  of  microscopic  growths  in  water- 
and  the  disagreeable  tastes  and  odors 
caused  by  them.  In  1879,  in  association 
with  the  late  Prof.  William  Ripley  Nich- 
ols, he  began  an  investigation  of  tastes 
and  odors  in  water  and  continued  his 
researches,  afterward,  with  Profs.  Al- 
bert R.  Leeds  and  William  T.  Sedgwick. 

The  usual  duties  of  a  water-works 
superintendent  occupied  Mr.  Richards' 
time  until  1886,  when  it  was  decided  to 
construct  a  sewerage  system  from  .gen- 
eral plans  prepared  by  Rudolph  Hering, 
consulting  engineer.  Mr.  Richards' 
previous  services  in  building  the  water- 
works had  made  so  favorable  an  impres- 
sion upon  the  appointing  powers  that 
he  was  selected  as  engineer  of  the  sewer 
department,  which  has,  ever  since  the 
beginning,  been  under  his  direction.  '  In 
administering  the  combined  water  and 
sewer  departments  he  has  had  charge 
not  only  of  the  design  and  execution  of 
engineering  work,  but  the  collection  of 
all  money,  payment  of  bills,  and  order- 
ing of  supplies. 

In  his  50  years  with  the  department 
he  has  witnessed  many  changes  in 
water-w-orks  practice.  On  the  original 
system  for  New  London  it  was  decided 
to  use  a  24-in.  vitrified  pipe  with  ce- 
ment joints;  no  vitrified  pipe  was  being 
made  in  the  United  States  at  that  time 
and  it  was  necessary  to  purchase  the 
pipe  in  Scotland.  Mr.  Richards  recalls 
also  the  necessity  in  the  early  days,  of 
purchasing  Portland  cement  in  England. 
While  the  New  London  work  was  in 
progre.ss  nitroglycerine  had  just  come 
into  use  for  blasting  purposes;   it  was 
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Hetch  Hetchy  Tunnel  Prosress 
for  September 

A  total  heading  advance  of  34^95  ft. 
was  made  in  the  rock  tunnel  of  the 
Hetch  Hetchy  aqueduct  of  the  San 
Francisco  water  supply  durinj;  Septem- 
ber. The  August  record  of  77C  ft.  in 
a  single  heading,  made  at  Priest  Portal 
(see  p.  464)  Sept.  15  issue),  was  not 
equaled;  20  shifts  were  lost  in  that 
heading  on  account  of  timbering,  so 
that  only  70  shifts  were  worked,  mak- 
ing 538  ft.  of  advance  The  perform- 
ances in  the  .seven  other  headings 
ranged  from  301  ft' to  489  ft.  For  all 
headings  a  total  of  529  shifts  was 
worked,  with  an  avoi-age  advance  of 
«.23  ft.  per  shift. 


A.  S.  M.  I.  Issues  Convention 
Program 

The  program  for  the  twenty-seventh 
annual  convention  of  the  American 
.Society  of  Municipal  Improvements  at 
Baltimore  Oct.  25-28  has  just  been 
issued.  A  business  meeting  will  be 
held  on  the  morning  of  Oct.  25  and  the 
afternoon  will  be  devoted  to  subjects 
of  street  lighting,  city  legislation  and 
utilities.  There  will  be  a  dance  in  the 
evening. 

Committee  reports  and  technical  pa- 
pers are  scheduled  for  the  morning  of 
Oct,  26.  In  the  afternoon  there  will 
he  an  inspection  of  Baltimore  harbor. 
.\  business  session  is  announced  for 
the  evening. 

The  morning  and  afternoon  of  Oct. 
27  will  be  devoted  largely  to  piving 
matters,  while  an  entertainment  at  the 
Press  Club  is  scheduled  for  the  eve- 
ning. 

Reports  of  committees  and  descrip- 
ture  papei^s  will  close  the  convention 
on  Oct.  28. 

(.Continitcd  from  jrrtxMdinfl  papc) 
purchased  at  a  Government  experiment 
station,  carefully  ti'anj; ported  by  water, 
landed  outside  the  city  and  carried  over 
selected  roads  to  tho  work.  In  contrast 
to  these  precautions  Mr.  Richards  re- 
calls having  seen  nitro-glycerine  often 
poure<l  into  a  drill   hole  from  a  kettle. 

Mechanical  equipment  for  construc- 
tion purposes  has  made  startling  prog- 
ress since  the  early  days  of  the  Now 
London  water-work.s.  Then  the  trench 
pump,  now  so  common,  was  unheard  of 
and  a  pipe  trench  throuuh  a  swamp 
often  require<l  100  men  bailing  with 
pails.  The  common  tools  and  plant  used 
today  by  contractors  were  not  then 
.ivailable,  although  Mr.  Richards  re- 
members that  men  could  be  had  in 
plenty  at  1.5c.  per  hour. 

During  his  half-f:entUTy  of  service  at 
N'ew  London  Mr.  Richards  has  been  in 
charge  of  the  construction  of  four  dams 
.ind  reservoirs,  one  distribution  reser- 
voir, two  high  .service  systems,  the  en- 
tire city  sewerage  sj-sti'm  and  th(>  main- 
tenance of  all  these  works  after  con- 
struction. Ho  read  tho  first  paper  Ik-- 
fore  the  New  Englaml  Water  Works 
Association  in  1884  on  the  subject 
"Service  Pipe"  and  is  nn  honorary  mum- 
l>er  of  th;it  orgiaoi7.atiorL 


Welcome  Fritz  Medal  Delegation 

Present  and  past  officers  of  the  four 
(founder)  national  engineering  so- 
cieties, the  Engineering  Foundation, 
the  United  Engineering  Society  and 
the  Federated  American  Engineering 
Societies  at  a  dinner  in  New  York  Oct. 
10  welcomed  home  the  delegation  of 
twelve  engineers  who  last  summer 
presented  to  Sir  Robert  Hadfield  and 
Eugene  ,  Schneider  the  John  Fritz 
medals  awarded  them,  respectively,  for 
the  ye:irs  1920  and  1921. 

Members  of  the  delegation  described 
the  ceremonies  in  London  and  Paris, 
while  cablegrams  of  greeting  were  read 
from    the    leading    British    engineering 


Daily  Rate  for  Concrete  Pav- 
ing Averages  73.1  Feet 

f^N  a  co7icret€  paving  job  re- 
'-'  eevtiy  completed  hi  Tehama 
Co.,  Cat,  a  daily  aver-age  of  733 
iin.ff.  of  15-ft.  pavement  was 
maintained  for  98  working  days, 
according  to  the  California  High- 
icay  Commisino)).  The  contract, 
which  was  for  13.8  miles  and  was 
held  by  H.  J.  Kaiser,  was  started 
March  21  and  finished  Sept.  16. 
The  average  progress  I'jas  3.58 
miles  per  month.  The  pavment  is 
5  in,  thick  and  is  reinforced. 


societies,  from  the  Societe  des  Inge- 
nieurs  CivOs  de  France,  Viscount  Bryee 
and  Eugene  Schneider  and  Sir  Robert 
Hadfield.  Sir  Robert  urged  close  rela- 
tions between  all  English-speaking  en- 
gineei-s,  and  propo.sed  that  there  be 
forme<l  an  international  engineering 
counciL  M.  Schneidar  akso  endoi'sed 
the  idea  of  international  organization 
among  engineers. 

John  R.  Freeman,  as  a  representative 
of  the  civil  engineers'  group  in  the 
delegation,  described  a  trip  made  by 
him  and  Robert  A.  Cummings  with 
some  forty  French  engineers  through 
southoa.stern  France,  inspecting  the 
e.xtensivo  water  power  developments 
there  and  the  work  of  extending  the 
harbor  of  Marseilles.  A  new  industrial 
district  is  developing  in  that  section, 
far  from  the  German  frontier. 

Captain  G.  H.  Armstrong,  British 
Consul-General  at  New  York,  and 
Giiston  Liebert,  French  Consul  General 
at  Now  York,  exiiressed  the  apprecia- 
tion of  their  nations  for  tho  co-opera- 
tion of  American  engineers  in  the  war 
and  of  the  honor  carried  to  their  coun- 
tries by  the  conferring  of  the  John 
Fritz  medals.  M.  Liebert,  on  Ixshalf 
of  the  French  Government,  then  pre- 
sented to  the  chairman  of  tho  delega- 
tion, Ambrose  Swasey,  to  the  chairman 
of  the  civil,  mechanical,  electrical  and 
mining  groups  in  the  delegation  and  to 
tho  pifsidents  of  tho.se  four  societies 
medals  commemorative  of  tlie  visit  of 
tho  delegation. 

Prof.  Jacquw  Cavalier,  ri-ctor  of  tho 
University  of  Toulou.se  exchange  en- 
gineoring  pi-ofe.ssor,  spoke  briefly. 

J.  Vipond  Da  vies,  pnvsident  of  tho 
United  Enj^ineering  Society,  presided. 


Army  Engineers  Against 
Ohio-Lake  Erie  Canal 

Riners     and     Harbors     Board    Believes 

Cost  Not   Now   Justified  by 

Traffic  Prospects 

After  considering  the  report  of  a 
special  board  of  negineers  on  canal 
routes  connecting  Lake  Erie  with  the 
Ohio  River,  the  Board  of  Engineers  for 
Rivers  and  Harbors,  of  the  Corps  of 
Engineers,  U.  S.  Army,  is  not  convinced 
that  sufficient  commerce  would  develop 
over  any  of  the  routes  considered  to 
ju-stify  such  an  undertaking.  The  mat- 
ter is  being  held  open,  however,  for 
90  days. 

The  special  board  which  made  the 
report  consisted  of  Cols,  William.  V. 
Judson,  William  W.  Harts  and  Edwai-d 
M.  Markham.  In  connection  with  the 
further  consideration  of  this  project, 
the  board  has  issued  the  following 
statement: 

Board's  Statement 
"The  special  board  states  that  Route 
1  (Pittsburgh  to  Ashtabula)  is  the 
shortest,  will  be  the  cheapest  of  con- 
sti-uction,  and  the  one  offering  the 
greatest  prospective  commerce,  and  is 
preferred  by  that  board.  It  recommends 
some  further  investigation  of  its  econ- 
omic features.  It  believes  that  if  the 
improvement  is  undertaken  over  any 
of  the  routes  the  states  or  other  local 
interests  concerned  should  co-operate 
to  the  e.vtent  of  paying  70  per  cent  of 
the  fii-st  cost,  leaving  the  United  States 
to  pay  30  per  cent  of  the  first  cost 
and  all  charges  for  subsequent  main- 
tenance and  operation. 

"This  report  h:is,  in  accordance  with 
law,  been  refenxnl  to  the  Board  of  En- 
gineer   for    Rivers    and    Harbors    for 
consideration  and  recommendation.  Thi.-^ 
boanl    is   not   convinced    of   the    advis- 
ability of  the  United   States  undertak- 
ing the  construction  of  any  eanal  be- 
tween Lake  Erie  and  the  Ohio  River  al 
the  present  time  for  the  following  rea 
sons:     The   least  expensive  route,   and 
apparently  the  most  promising,   is  thi 
Pittsburgh-Ashtabula    route,    which    i; 
estimated    to    cost    the    large    sum  o) 
$120,000,000.     Moreover,  the  existenci 
of  obstructive   bridges    across   the   Al- 
leghany  River  near  its  mouth  furthei  | 
militates  against  the  advisability  of  con  j 
stnicting  a  canal  along  this  route. 
Cincinnati-Toledo     route     is    estimat 
at    $195,000,000    and    with    the 
Michigan  branch  at  nearly  $400,000,0001 
and   the   intermediate   routes   at   $17^| 
000,000    to    $225,000,000.      Thesse    lar 
sums    could    be    justified    only    by    ail 
assured  commerce  of  great  ma'rnitudej 
estimated  by  tho  special   board  at  nolj 
less  than  20,000,000  tons  .-i   year.     Thil 
Board     of    Engineers     of    Rivei^s    am ' 
Harbors   is  not  convinced   that  such  ; 
commerce   would   develop   over   any  o 
the  routet*  considere<l  and,  as   there  i 
doubt  of  the  ultimate  economic  succe* 
of  tile  undertaking  and  every  effort  i 
now    b;'ing    made    to    redniv    tiationi! 
expenditures,   it  do.-j  not  feel  justifiw 
in   nvommonding    the   impro\'wmeiit  a 
soch  gre^U;  cost  at  thia  time" 
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Support  San  Francisco  Bay  Bridge 
Project  at  Armj'  Hearing 

On  Oct.  7  Ool.  Herbert  Deakyne, 
Corps  of  Engiiieei-s,  U.  S.  A.,  repre- 
senting the  War  Department,  conducted 
a  public  hearing  in  San  Francisco  on 
the  question  of  bridging  San  Francisco 
Bay.  Ralph  Modjeski  presented  the 
tube-«nd-bridge  project  recently  recom- 
mended by  J.  Vipond  Davies  and  him- 
self and  then  plans  for  twelve  other 
projects  were  filed,  after  brief  explana- 
tion by  proponents  and  discussion  of 
each.  The  projects  ranged  from  tun- 
nels 200  ft  below  water  to  cantilever 
bridges  200  ft.  above,  with  locations 
ranging  from  Dumbarton  Point,  30  mi. 
south,  to  Telsgraph  Hill,  nearly  a  mile 
north,  of  Market  St.  Speakers  from 
all  parts  of  the  Bay  region  expressed 
a  desire  to  see  agreement  on  some 
feasible  plan. 

In  opening  the  hearing.  Col.  Deakyne 
said  the  War  Department  would  be  con- 
cemetl  with  questions  of  whether  any 
proposed  structure  would  answer  its 
purpose  without  unreasonably  obstruct- 
ing navigation  or  reducing  the  tidal 
prism  to  such  an  e.xtent  as  to  effect  the 
channel  through  Golden  Gate.  In  clos- 
ing the  hearing  he  said:  "I  shall  recom- 
mend to  the  War  Department  that  some 
policy  be  adopted  as  to  the  location 
and  type  of  structures  that  would  be 
approved  so  that  those  interested  can 
proceed  with  studies." 


Changes  in  Labor  Policy  Needed 
in  Canal  Zone.  Says  Commission 

Radical  changes  in  the  policies  of  the 
Federal  government  toward  the  employ- 
ment, pay  and  working  conditions  of 
labor  in  the  Canal  Zone  at  Panama  an- 
recommended  in  a  report  which  a  com- 
mission, consisting  of  Brig.-Gen.  W.  D. 
Connor,  formerly  of  the  Corps  of  En- 
gineers, Capt  A.  B.  Fry,  of  the  Treas- 
ui-y  Department,  F.  A.  Molitor,  consult- 
ing engineer  of  New  York  and  H.  A. 
Wilson,  New  York  business  man,  has 
just  submitted  to  the  Secretary  of  War. 

Among  the  recommendations  con- 
tained in  the  report  are  that  the  Gov- 
ernor of  the  Canal  Zone  deal  with  labor, 
Dot  through  labor  organizations,  but 
through  committees  of  employees;  that 
the  open-shop  principle  be  put  into  ef- 
fect on  th3  Isthmus;  that  the  Canal 
administration  be  free  as  to  Its  policy 
in  employing  union,  non-union  or  trop- 
ical labor;  that  free  housing,  light  and 
heat  be  discontinued;  and  that  the  oper- 
ation of  the  Panama  Canal  and  the 
Panama  railway  and  steamship  lines  be 
separate  and  distinct. 

President  Samuel  GomperB,  of  the 
American  Federation  of  Labor,  accord- 
ing U>  his  ovm  statement  is  "astounded" 
by  the  "proposal  to  displace  citizen 
American  workers  with  alien  workers 
»t  a  labor  wage  rate,  on  a  non-union 
ba.si;;." 

The  Connor  coinmission  reports  that 
an  estimated  annual  saving  of  $5,000r 
000  woulJ  r-sult  from  following  its 
recommendations. 


Buffalo  Takes  Over  Hog  Feeding 
from  Garbage  Contractor 

The  City  Commission  of  Buffalo, 
N.  Y.,  voted  on  Oct.  6  to  buy.  operate 
and  impi-ove  the  plant  of  the  Huff 
Feeding  Corp.,  c(mtractor  for  disposal 
of  the  garbage  of  the  city  by  feeding 
to  hogs.  The  City  Commission  has 
appropriated  8200,000  for  the  feeding 
plant  and  hogs  and  the  proposed  ex- 
tensions  and   improvements. 


Dallas  Awards  Garbage  Contract 

DalLis,  Texas,  has  recently  awarded 
a  contract  to  the  Superior  Garbage  In- 
cinerating Co.  for  the  building  of  four 
incinerators  in  different  sections  of  the 
city  to  replace  refuse  dumps  that  are 
now  in  use.  The  total  cost  will  be 
$162,643  and  the  largest  plant  will  have 
a  capacity  of  40  tons  in  12  hours.  The 
money  for  the  construction  of  the  in- 
cinerators is  provided  by  a  200,000  bond 
issue  voted  last  April. 


Seattle's  Right  to  Restaurant 
Garbage  To  Be  Tested 

The  legality  of  an  ordinance  recently 
passed  by  the  city  council  of  Seattle, 
Wash.,  providing  that  the  city  may  sell 
all  garbairo  produced  in  restaurants  in 
that  city  and  naming  the  Pacific  Meat 
&  Packing  Co.  as  its  sole  authorized 
agent  for  the  collection  of  this  garbage, 
is  to  be  tested  in  the  courts.  The  res- 
taurant keepers,  who  formerly  sold 
their  garbage  or  fed  it  to  hogs  on  their 
own  ranches  claim  that  the  ordinance, 
by  depriving  them  of  this  privilege, 
violates  their  property  rights  under  the 
constitution  of  the  United  States. 


Bids  for  300-Ton  Garbage  Plant 
Wanted  at  Montreal 

The  Administrative  Commission  of 
Montreal.  Que.,  invites  bids  until  Oct. 
20  for  a  300-ton  garbage  and  refuse 
incinerator.  Included  in  the  contract 
will  be  a  steam  heating  plant,  supplied 
by  the  incinerator  and  able  to  heat  the 
building  to  60  deg.  F.  when  the  outdoor 
temperature  is  — 30  deg.  F. 


To  Extend  Canadian  Railroad 
at  Cost  of  $3,.500,000 

The  Ontario  Government  has  decided 
to  proceed  with  the  extension  of  the 
Temiskaming  &  Northern  Ontario  Rail- 
way from  its  present  terminus  at  Coch- 
rane to  a  point  70  miles  north  known 
as  Tin  Can  Porta jre  on  the  .A.bitibi 
River.  The  cost  is  estimated  at  $3,- 
500,000.  In  addition  to  opening  up  a 
good  agricultural  district  for  settlement 
the  construction  of  the  lino  will  make 
it  possible  to  develop  at  least  300,000 
hp.  at  inten'als  along  the  river.  The 
main  development  it  is  estimated  will 
furnish  about  200,000  hp.  Preliminary 
surveys  show  that  a  fall  of  over  200  ft. 
can  be  established  at  Tin  Can  Portage, 
while  an  additional  111,500  hp.  can  bo 
genoratc/l  at  other  points  within  7  raL 


Hiram  F.  Mills,  Hydraulic 
Engineer,  Dead 

Was  Honorary  Member  of  Am.  Soc. 
C.  E. — Lawrence  Experiment  Station 
Largely    the    Result    of    His    Efforts 

Hiram  Francis  Mills,  noted  hydraulic 
and  sanitar.v  engineer,  honorary  mem- 
ber ot  the  .\merican  Society  of  Civil 
Engineers,  a 
leader  in  the  de- 
velopment of  the 
art  of  water  puri- 
fication and  sew- 
age treatment,  and 
responsible,  in 
large  measure,  f^r 
the  establishment 
of  the  Lawi-ence 
Experiment  Sta- 
tion of  the  Mas- 
sachusetts State 
Board  of  Health, 
whose  committee 
on  water  supply  and  sewage  he  headed, 
as  chairman,  for  many  years,  died  Oct. 
4,  at  his  home  in  Hingham,  Mass.,  after 
a  long  illne,ss.  He  was  85  yei'.rs  old,  and 
in  1917,  on  account  of  advancing  years, 
had  retired  from  active  practice  as 
chief  engineer  of  the  Locks  &  Canals 
Co.  at  Lowell. 

Mr.  Mills  was  born  in  Bangor,  Me., 
Nov.  1,  1836,  and  was  graduated  from  ■ 
Rensselaer  Polytechnic  Institute  in  1856. 
Much  of  his  early  engineering  work 
was  in  the  hydi-aulic  field;  he  sen'ed 
on  the  Bergen  tunnel  of  the  Bi'ooklyn 
water-works,  on  water  power  measure 
nients  at  Cohoes,  N.  Y.,  and  Lowell, 
Mass.,  and  on  the  construction  of  a 
dam  across  the  Deerfield  River.  For  a 
time  he  was  resident  engineer  at  the 
east  end  of  the  Hoosac  tunnel  and  oti 
railway  location  in  Nova  Scotia.  It  is 
said  of  Mr.  Mills  that,  as  a  young  man, 
he  resolved,  during  the  first  ten  years 
of  his  professional  work  following  grad- 
uation, to  sei've  only  under  the  most 
distinguished  engineers,  and  it  is  worth 
noting  that  in  those  days  he  was  asso- 
ciated  with  such  leaders  as  Charles  S. 
Storrow,  James  P.  Kirkwood,  James  B. 
Francis,  and  William  E.  Worthen. 

Hydrai'lic  Kkskakch  Work 

In  1869  he  became  chief  engineer  of 
the  Essex  Co.  which  controls  the  dams, 
locks  and  water  power  on  the  Merrimac 
River  at  Lawrence,  and  in  1894  he  was 
selected  as  chief  engineer  of  the  Locks 
&  Canals  Co.  of  Lowell,  holding  both 
positions  simultaneously.  .\t  Lawrence 
he  carried  on  an  extensive  program  of 
hydraulic  experiments  on  methods  and 
instruments  for  the  measurement  of 
water  power  furnished  to  the  mills  and 
brought  tho  efficiency  of  the  pitot  tube 
to  a  point  never  before  reached. 

Mr  Mills  is,  perhaps,  most  widely 
known  for  his  work  as  a  member  of 
the  Massachusetts  State  Board  of 
Health  from  the  time  of  its  reorgan- 
i;!ation  in  1880  until  it  was  legislated 
out  of  existence  in  1914.  Serving  with- 
out remuneration  during  that  long 
period  as  chairman  of  tho  board's  com- 
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Engineering  Societies 


Calendar 

Annual  Meetings 

A^MERICAN  RAIl^W.W  BKIDQE 
AND  BUILDING  ASSOCIATION. 
Chicago  :  Annual  Meetinp,  Niw 
York  City,   Oct.   lS-20. 

VMERICAN  SOCIETY  FOR  MU- 
NICIPAL, IMPROVEMENTS.  Val- 
paraiso. Ind.  ;  Annual  Convention, 
Baltimore,  Md.,  Oct.   21-2S. 

CITY  MANAGERS  ASSOCIATION, 
Spartanburg,  S.  C.  ;  Annual  Meet- 
ing,  Chicago,   Nov.    14-16. 

N\TIONAL  MUNICIP^VL  LEAGLIE, 
New  York  City  :  Annual  Meeting, 
Chicago,    Nov.    16-18. 

AMERICAN  ROAD  BUILDERS  AS- 
SOCIATION, New  Y'ork ;  Annual 
Convention  and  Good  Roads 
Show,  Chicago,  Jan.   17-20. 


put  in  circulation  on  public  works  pro- 
jects in  order  to  aiti  the  unemployed. 
The  activities  of  the  club  were  the  sub- 
ject of  a  commendatory  editorial  in  a 
recent  issue  of  the  Dallas  Daily  Thnes- 
Herald. 

The  Texas  Section,  Am.  Soc.  C.  E. 
will  hold  its  fall  meeting  Oct.  28  and 
29,  at  which  the  Technical  Club  of  Dal- 
las will  entertain  the  members  and 
ladies. 

The  Providence,  R.  I.,  Engineering 
Society,  Municipal  Section,  at  its  meet- 
ing Oct.  25,  will  be  addressed  by  Almon 
L.  Fales,  of  Metcalf  &  Eddy,  Boston, 
Mass.,  on  "The  Relation  of  Stream  Pol- 
lution in  the  Problem  of  Sewage  Treat- 
ment." 


The  American  Water  Works  Associa- 
tion. New  York  Section,  at  its  noonday 
meeting  at  the  Hotel  McAlpin,  Xew 
York  City,  Oct.  14,  will  be  addressed 
by  Lt.-Col.  Theodore  A.  Leisen,  on  the 
"Public  Works  of  Deti-oit." 

The  Albany  (N.  Y.)  Society  of  Civil 
Engineers  and  the  Albany  Chapter. 
American  Association  of  Engineers  held 
a  joint  meeting  Oct.  4,  which  was  ad- 
dressed by  Herbert  S.  Sisson,  state 
■  highway  commissioner  on  "The  Prog- 
ress and  Development  of  the  Highway 
System  of  New  York  State." 

The  Technical  Club  of  Dallas,  Tex., 
at  a  recent  meeting,  launched  a  con- 
structive program  whereby  members 
will  make  a  concerted  effort  to  encour- 
age building  and  construction  activities. 
The  club  is  urging  that  bond  money  be 

(Continued  from  prrcrding  pan''} 
mittee  on  water  supply  and  sewerage, 
he  inaugurated  a  comprehensive  system 
of  examinations  of  water  supplies  in 
Massachusetts  and  took  a  leading  part 
in  the  establishment  of  the  Lawrence 
Experiment  Station,  the  work  of  which 
is  well  kno\vn  to  every  sanitary  engi- 
heer  in  this  country  and  abroad. 

In  1892  Mr.  Mills  planned  and  had 
general  oversight  of  the  construction  of 
the  slow-sand  water  filter  at  Lawrence 
which  has  been  characterized  as  "the 
first  large  scientifically  designed  muni- 
cipal filter  in  America"  by  H.  W.  Clarke, 
for  years  chemist  of  the  health  hoard. 
This  filter  plant  practically  eliminated 
water-borne  typhoid  at  Lawrence  and 
stimulated  filter  construction  through- 
out the  country. 

Among  the  important  public  enter- 
prises with  which  Mr.  Mills  has  been 
connected  in  a  position  of  high  respon- 
sibility may  be  mentioned  the  prelim- 
inary studies  for  the  improved  sewer- 
age and  drainage  of  the  Boston  metro- 
politan district,  the  water  supply  of 
the  Boston  metropolitan  district,  the 
damming  of  the  Charles  River,  and 
various  lines  of  investigation  in  con- 
nection with  the  general  subject  of  pub- 
lic health.  Mr.  Mills  continued  in  tho 
active  practice  of  his  profession  until 
he  had  passed  the  age  of  80. 


Personal  Notes 


M.  M.  W  Y  C  K  o  F  F  has  oi-ganized 
the  Wyckoff  Engineering  Corp.,  New 
York  City,  to  engage  in  general  en- 
gineering  and   contracting. 

Clark  E.  Jacob  y,  consulting 
engineer,  Kansas  City,  Mo.,  has  been 
elected  pi-esident  of  the  National  Drain- 
age Congress. 

Hardy  Cross  has  been  appointed 
professor  of  structural  engineering  in 
the  College  of  Engineering,  University 
of  Illinois.  He  received  the  degree  of 
B.  S.  in  Civil  Engineering  from  Mas- 
sachusetts Institute  of  Technology  in 
1908  and  the  degree  of  Master  of  Civil 
Engineering  from  Harvard  University 
in  1911.  Prof.  Cross  was  for  six  years 
assistant  professor  of  civil  engineering 
and  instructor  in  structural  engineer- 
ing at  Brown  University  and  has 
specialized  in  structural  and  hydraulic 
engineering  with  consulting  engineers 
since  1908. 

Clyde  P.  P  y  l  e,  since  1913  en- 
gineer with  the  McClintic-Marshall  Co., 
bridge  builders,  has  been  appointed 
assistant  professor  of  structural  engi- 
neering at  the  University  of  Illinois. 
He  received  the  degree  of  Master  in 
Civil  Engineering  from  the  University 
of  Pennsylvania  in  1917. 

C.  K.  M  A  T  H  E  w  s,  recently  engaged 
in  engineering  and  contracting  on 
municipal  improvements  with  Burns  & 
McDonnell,  consulting  engineers, 
Kansas  City,  Mo.,  has  been  appointed 
instructor  in  civil  engineering,  Univer- 
sity of  Illinois.  He  was  graduated  from 
the  University  of  Kansas  with  the 
degree  of  B.S.  in  Civil  Engineering  in 
1919. 

Walter  T.  Morrow,  who  since 
his  graduation  from  the  University  of 
Colorado  with  the  degree  of  B.S.  in 
Civil  Engineering,  has  been  engaged  in 
structural  engineering  with  the  New 
Jersey  Zinc  Co.  and  the  Semet-Solvay 
Co.,  has  been  made  instructor  in  struc- 
tural engineering  at  the  University  of 
Illinois. 
Raymond    A.    Warner,    for- 


merly with  the  city  engineer  of  Detroit, 
Mich.,  has  been  appointed  assistant 
city  engineer  to  H.  R.  O'ilara  at  Mt. 
Clements,  Mich. 

Peter  C.  Spence,  s^ime  1914 
engineer  and  specialist  in  building  con- 
struction, ventilation  and  accident  pre- 
vention in  the  New  York  State  Depart- 
ment of  Labor,  has  been  made  manager 
of  the  construction  department  of  the 
National  Lime  Association,  Washing- 
ton, D.  C. 

C.  J.  CoNLix,  for  3  years  road 
engineer  of  Cuyahoga  County  at  Cleve- 
land, Ohio,  has  been  appointed  construc- 
tion engineer  for  the  North  Carolina 
State  Highway  Commission,  District  4, 
at  Durham,  N.  C. 

R.  L.  Jones,  formerly  chief  engU. 
neer  of  the  Sutter  Basin  Co.,  Sacra^- 
mento,  Cal.,  has  been  appointed  office 
engineer,  division  of  engineering  and 
irrigation.  State  Department  of  Public 
Works. 

F.  D.  H  U  D  G  I  X  S,  formerly  senior 
highway  engineer,  U.  S.  Bureau  of 
Public  Roads,  with  headquarters  at  St. 
Paul,  has  been  appointed  state  highway 
engineer  of  South  Dakota,  with  head- 
quarters at  Pierre. 

Col.  Charles  W.  Kutz  has 
been  designated  to  take  charge  of  the 
work  of  the  Corps  of  Engineers  in  the 
central  division,  with  headquarters  at 
Cincinnati. 

E.  E.  S.  Mattice,  formerly  gen- 
eral contracting  engineer.  Dominion 
Bridge  Co.,  Ltd.,  has  been  appointed 
managing  director  of  the  Pha-nix 
Bridge  &  Iron  Works,  Ltd..  Montreal, 
Que. 

D.  W.  Hay  s,  consulting  engineer, 
Spokane,  Wash.,  and  at  one  time  gen- 
eral manager  of  the  Canada  Land  &  Ir- 
rigation Co.,  Medicine  Hat  district,  has 
been  appointed  supervising  engineer  of 
the  United  Irrigation  District,  Alberta, 
Canada. 

R  O  L  A  N  B      A.      M  U  E  N  S  T  B  B,     fofl 

merly  engaged  in  road  work  in  Dallas 
County,  and,  for  a  time,  city  engineet 
of  .A.ustin,  has  been  appointed  assistant 
county  road  engineer  of  Bell  County 
Tex.  I 

Walter  E.  Miller  has  recently, 
completed  for  the  Tennessee  Easterft 
Electric  Co.  and  the  Johnson  City  TracJ 
tion  Corp.  valuations  of  their  jjropprties 
at  Johnson  City  and  other  points  ir 
eastern  Tennessee,  and  has  returm.l 
to  his  private  consulting  engineerini; 
practice  in  Madison,  Wis. 

J.  W.  C  alder,  city  engineer  of 
Swift  Current,  Sask.,  has  been  dis- 
missed by  the  city  council,  due  to  a 
policy  of  retrenchment. 

Henry  C.  M  c  M  o  r  d  i  e.  formerly 
chief  engineer  for  "the  Trussed  Concrete 
Steel  Co.  of  Canada.  Ltd..  has  entoied 
private  engineering  practice  with  olTiccs 
in  Windsor,  Ont. 

George  E.  Watters  ha-  been 
appointed  engineer  of  the  Board  of 
Water  and  Sewer  Commissioners.  Ne" 
London,    Conn.,   succeeding   Walter   H 
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Richards,  who  on  Oct.  1  completed  50 
years  of  service,  as  noted  more  fully 
eJsewhere  in  this  issue. 

Charles  D.  Conklin,  Jr., 
formerly  New  York  and  Philadelphia 
district  engineer  for  the  Austin  Co..  has 
been  appointed  chief  engineer  in  charge 
of  construction  with  the  W.  P.  Cameron 
Engineering  Co.,  Philadelphia,  Pa. 

F.  H.  J  0  Y  N  E  R,  formerly  road  com- 
missioner for  Los  Angeles  County,  Cal., 
has  been  employed  by  the  California 
Highway  Commission  as  assistant  high- 
way engineer  in  charge  of  general  in- 
spection for  the  southern  district.  Mr. 
Joyner's  territory  will  include  all  of 
southern  California  and  the  tferritory 
east  of  the  Sierra  Nevada  Mountains, 
including  Mono  and  Inyo  Counties. 

A.  W.  Vincent  has  been  ap- 
pointed city  engineer  of  Albany,  Ga. 

C.  A.  M  A  R  T  I  X  has  been  appointed 
construction  engineer  on  paving  and 
sewer  work  for  the  city  of  Puyallup, 
Wash. 


Obituary 


George  A.  Fletcher,  former 
city  engineer  and  water-woi-ks  superin- 
tendent, died  recently  in  Pitcher,  Okla. 
He  was  57  years  old. 

William  J.  Davis,  engineer, 
Wayagamack  Pulp  &  Paper  Co.,  Three 
Rivers,  Que.,  died  Sept.  2.  He  was 
born  in  Lachine,  Que.,  1884.  He  was 
connected  with  the  Dominion  Bridge 
Co.  for  about  8  years  as  drafts- 
man, checker  of  details,  chief  drafts- 
man of  the  Winnipeg  plant,  and,  later, 
construction  engineer  supervising  all 
work  of  a  construction  or  engineering 
character  and  acting  as  assistant  to 
the  Western  manager. 

William  H.  Gamble,  for  more 
than  26  years  a  maker  of  copper  plates 
for  the  U.  S.  Geological  Survey  maps, 
died  in  Washington,  Sept.  15.  He  was 
born  in  Philadelphia  in  18.35.  In  his 
younger  days  he  served  as  a  topo- 
graphic engineer  and  in  1882  he  accom- 
panied a  private  expedition  into  Labra- 
dor. 


Business  Notes 


The  N  a  t  I  o  .v  a  l  P  .v  v  i  x  g 
Brick  Manufaotuuers  Asso- 
ciation has  added  to  its  staff  Stanley  A. 
''  -ely  as  economist.  His  work  will 
ist  in  making  economic  studies  of 
service  rendered  by  brick  pave- 
ments. Mr.  Knisely  has  had  experience 
on  a  number  of  financial  and  technical 
journals  as  an  investigator  and  writer 
on  banking  and  industrial  problems, 
and  comes  to  the  association  from  the 
Cleveland  Pliiiii  Dealer,  where  he  was 
a  writer  on  economic   subjects. 

The  S  c  h  a  f  I- e  r  Engineer- 
';  &  E  Q  I'  I  P  M  E  N  T  C       announces 


the  combining  of  its  administrative, 
sales  and  manufacturing  departments 
in  its, new  general  offices  adjacent  to  the 
factory  in  Pittsburgh,  Pa. 

The  Met  a  Lb  Coating  Co.  of 
America,  manufacturers  and  dis- 
tributers of  the  Schoop  metal-spraying 
process,  by  means  of  which  metallic 
coatings  of  any  kind  may  be  sprayed 
onto  any  surface,  are  now  installed  in 
their  new  plant  at  495  North  Third  St., 
Philadelphia,  having  removed  from 
their  former  location  in  Boston  and 
Woonsocket,  R.  I. 

The  Sterling  Wheelbar- 
row C  0.,  Milwaukee,  Wis.,  manufac- 
turers of  equipment  for  contractors  and 
foundries,  has  appointed  George  H. 
Lambkin,  who  has  been  associated  with 
the  company  for  the  past  twelve  years, 
manager  for  the  New  York  territory. 

The  Arthur  Sachsse 
Cor  p..  New  York,  has  been  formed  by 
Arthur  Sachsse,  and  Felix  F.  Wiener, 
to  promote  the  sale  of  patents,  for- 
mulas and  processes.  The  corporation 
will  deal  principally  with  the  exploita- 
tion of  inventions  and  developments 
made  during  the  war  in  Germany  and 
will  offer  manufacturers'  rights  to 
American  firms.  Associated  with  them 
are  several  patent  attorneys. 

The  Central  Steel  Co.,  the 
National  Pressed  Steel  Co.  and  the  Mas- 
sillon  Rolling  Mill  Co.,  all  of  Massillon, 
Ohio,  have  been  merged  into  a  single 
organization.  The  name  of  the  new  con- 
cern will  be  the  Central  Steel  Co.  The 
total  production  of  the  combined  mills 
is  approximately  450,000  tons  annually. 
The  officers  of  the  new  company  are: 
Chairman  of  the  board  of  directors  and 
president,  E.  Bebb;  vice-presidents,  F. 
J.  Griffiths,  C.  B.  Chase,  and  H.  M. 
Naugle;  secretary  and  treasurer,  T.  E. 
Stuart. 

The  Yeomans  Brothers 
C  O.,  Chicago,  manufacturing  sewage 
ejectors  and  drainage  pumps,  an- 
nounces the  following  new  representa- 
tives: P.  E.  Fallon,  Gazette  Bldg., 
Little  Rock,  Ark.;  Morton  McI.  Duke- 
hart  &  Co.,  McComas  and  Race  Sts., 
Baltimore,  Md. 

Earl  F.  H  e  i  m  p  e  i„  formerly 
chief  engineer  Edison  Portland  Cement 
Co.,  Stowartsville,  N.  J.,  has  resigned 
to  enter  the  sales  force  of  the  M.  J. 
Dougherty  Co.,  piping  fabricators  and 
engineers,  of  Philadelphia,  Pa. 

F.  V.  Shannon  has  resigned  as 
vice-president  and  secretary  of  the 
Massey  Concrete  Products  Corp.,  and 
G.  H.  Redding  has  been  elected  secre- 
tary of  this  and  affiliated  companies. 
The  position  of  vice-president  will  re- 
main vacant  for  the  present.  David  A. 
Hultgren  has  been  appointed  resident 
manager  at  Chicago. 

R.  K.  Swift  has  i-esigned  as  man- 
ager of  the  New  England  sales  branch 
office  of  the  Ingersoll-Rand  Co.  He  was 
connected  with  this  company  for  10 
years  as  a  salesman  and  8J  years  as 
general  manager  of  the  Now  England 
office. 


Equipment  and 
Materials 

A  New  Line  of  Hoists 

The  Treadwell  Engineering  Co., 
Easton,  Pa.,  has  placed  upon  the  mar- 
ket a  new  line  of  both  steam-  and  elec- 
tric-driven hoists.  Heretofore  the 
Treadwell  Engineering  Co.,  though  a 
long-established  manufacturer  of  roll- 
ing-mill equipment,  has  not  been  so 
closely  identified  with  the  building  of 
hoists.  Thomas  O.  Werner,  formerly 
chief  engineer  of  the  hoist  department 
of  the  S.  Flory  Manufacturing  Co.,  has 
been  secured  as  the  chief  engineer  of 
the  hoist  department  for  the  Tread- 
well Engineering  Co.  The  Treadwell 
hoist  is  a  machine  that  will  meet  prac- 
tically any  operating  conditions  with 
an  arrangement  from  1,00  to  300  hp. 


Clay  Tunneling  Winch  and  Hoist 

Compactness  in  construction  and  ac- 
cessibility to  various  parts  are  two  of 
the  outstanding  characteristics  of  the 
Model  A  clay  tunneling  winch  recently 
placed  on  the  market  by  the  Miller- 
Selden  Electric  Co.,  Detroit,  Mich.  A 
natural  accompaniment  of  this  winch 
is  the  Model  B  hoist,  distributed  by  the 
same  concern.  Both  pieces  of  equip- 
ment ai'e  essentially  the  same  in  most 
particulars  and  all  pai-ts,  with  the  ex- 
ception of  the  drum  and  shaft,  are  in- 
terchangeable. In  the  case  of  the 
winch,  the  diameter  of  the  drum  is 
6  in.,  its  length  7!s  in.,  and  the  diameter 
of  the  flanges  is  16  in.  The  drum  of 
the  hoist  has  a  diameter  of  4»  in.,  its 
length  is  21  i  in.,  and  the  diameter  of 
the  flanges  is  16  in.  "  The  winch  is  ar- 
ranged for  direct  connection  by  mean.* 
of  a  flexible  coupling  to  any  type  of 
electric  motor.  The  winch  is  22  in. 
wide,  24  in.  high  and  5  ft.  3  in.  long. 


Principle  of  Rapid  Computer 

The  Keuffel  &  Esser  Co.,  Hoboken, 
N.  J.,  manufacturers  of  mathematical 
and  surveying  instruments,  have  made 
objection  to  the  following  sentence  used 
in  an  article  on  "An  Improved  Rapid 
Computer,"  which  appeared  in  this  sec- 
tion in  the  issue  of  Sept.  1,  1921:  "In 
graduations  it  is  like  the  original  in- 
strument, being  built  on  the  principle 
of  the  polyphase  duplex  slide-rule." 
The  statement  of  the  Keuffel  &  Esser 
Co.,  regarding  the  matter  follows: 

"The  words  'polyphase'  and  'duplex' 
are  registered  trademarks  of  ours  and 
refer  to  a  K.  &  E.  slide-rule,  which  in 
construction  and  principle  is  very  much 
unlike  the  computer  it  is  compared  to 
in  your  article.  Through  the  manner 
in  which  the  polyphase  duplex  slide- 
rule  is  mentioned  in  the  sentence  quoted 
above,  the  reader  might  gain  the  im- 
pression that  both  these  calculating 
devices  are  made  by  the  same  firm, 
which,  by  misleading  the  public,  might 
give  our  competitor  a  certain  advan- 
tage derived  from  the  good  will  which 
we  have  built  up  with  our  renowned. 
trade  marked  product." 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Public  Bond  Sales  in  September 
Heaviest  in  22  Years 

Municipal  bonds  sales  in  S('j)tenibi'r 
totaled  $86,477,102,  as  against  .'JIOC,- 
396,153  in  August,  and  $102,700,29]  in 
July,  according  to  the  Co)n)ii<-)rial  u)id 
Fiimncinl  CIi>o)itcIe.  This  is  the  heav- 
iest September  in  the  last  22  years,  the 
September,  1920,  total  being  only  $49,- 
820,768,  and  .1126,025,909  for  September, 
1913.  The  outjtut  of  the  last  nine 
months  was  $750,160,081,  against  $489,- 
176,223  for  Januaiy-Septeniber,  1920. 
The  following  partial  list  of  public  bond 
sales  sketches  the  general  situation. 


Legality  of  Income  Tax  from  Loan 
Associations  to  Be  Tested 

James  A.  Devine,  secretary  of  the 
Ohio  Building  and  Loan  Associations 
League,  will  soon  start  suit  in  the  U.S. 
Courts  to  test  the  legality  of  tin;  income 
tax  as  it  applied  against  building  and 
loan  associations  in  Ohio  that  lend 
money  to  non-members  on  endorsed 
notes  or  real  estate  security.  Under 
a  ruling  of  the  Internal  Revenue  de- 
partment all  building  and  loan  associa- 
tions that  make  loans  other  than  to 
members  are  subject  to  the  payment  of 
income   tax  on  income    accruing   from 


Lumber  Advances  in  Five  Cities 

One  of  the  remarkable  changes  that 
has  occurred  during  the  week  in  the 
prices  of  construction  materials  has 
been  an  advance  in  lumber,  reported 
simultaneously  from  five  widely-separ- 
ated American  cities.  The  increases 
are  from  $1  to  $3  per  thousand  feet 
Details  concerning  these  and  other  price 
changes  can  be  found  on  page  632  of 
this  issue,  both  in  the  table  and  in 
the  discussion  below  it. 


PITBI 

.StaU- 

Dclawarfr 

Orpgon 

County 

>'airficld.  Conn 

Fillmore,  Minn 

Hardin,  Ohio 

Marshall,  So.  Dakota. . 

Scott,  Mo 

St«ven8,  Minn 

Sweetwater,  Wj'o 

Albany,  N.  V 

Gem,  Ida 

Santa  Cruz,  Cal 

Townsliip 
.*^utli  OranRe, 

Ks..;.-x  Co.,  N.  .T 

Municipality 
N.wark,  N.  J 

AtlanUi.  Ca 

niair,  Ni-b 

data  Grande.  .-Vriz 

Ccdarburg.  Wis 

Fuirport,  N.  Y 

Frankfort,  Kv 

I'VankUn,  N.  ^ 

Asbury  Park,  N.J.. ._. . 

Happv  Valley  Irrisation 
District,  Shasta  Co., 
Cal 

lx;xinRton,  Neb 

Lone  Beach,  N.  V 

Pauilina,  Iowa 

Stevens  Point,  Wis. . 

Kost  Newark,  N.  J. . . . 


,TC  BOND  SAT.KS  OF  AlKHTST  .\ND  SEPTEMBER, 

Purpose  Amount       Maturity    Uato 

per  Cent 

lliuliwav JSOO.Ono  1962  4; 

Ilighwaj- 1.000,000  1925  b 

Bridge 250.000  1951  5; 

Hoad 53,844  1936  5: 

Bridge 79.250  ..  6 

Druinri-e  101,000  1930  7 

Hoa.l.....' 106,000     1925-1937  5 

HiEhwav  .      .  35,000      1931-1939  6 

lload. .."..■ 300,000     1931-1941  b 

Uighway  and  Pridgc. . .  504.000  ...  5 

Bridge  75.000     1931-1941  6 

llighw.-iy 209.000     1922-1941  6 

$2,000 

Park 125.000  (1921  22)  6 

$3,000 
1 1 923-63; 

Water....  .      ..  978.000     1923-1961  5' 

Street  Cleaning  Dept..  75.000     1922-1926  55 

Asphalt  Plant 50.000     1922-1931  5; 

Street  Improvement.  136.500  1931  6 

Paving 24.993  1 940  7 

Light  and  Water i20.000      1921    1941  6 

Water  and  Sewage 85.000  1921 

Am.uallv  6 

Drainage 115  000      1922    1931  6 

Sewer 75,000  1941  6 

Water  Works 80,000         $6,000 

< 1922-261  5 
$5,000 

(1927-361 

Citv  Improvement 50,000     1923-1972  41 

Intensl 
Semi- 
Irrigation 100.000     AmiMiillv  6 

Paving 10.000  1940  7 

Municipal. Improvement  240.000     1925   1949  6 

Lighting 27.000      1925    1931  6 

Sewer  and  Pavement. . . .  75,000     1 924  - 1 940     6 

Sewer 107,000     1922-1941  6 


1921 

S..M  f..r 

1) 

lie 

1 

92.18 

.In., 

1921 

100.51 

Oet. 

1921 

113.025 

Orl 

1921 

101. 11 

Oct. 

1921 

100.00 

Oet. 

1921 

100.00 

Sejil 

1921 

100.00 

Sept 

1921 

102.89 

Sept 

1921 

100.00 

.A  up. 

1921 

100.00 

Sept 

IM2I 

93.60 

Sept 

1921 

102.61 

,\V1K. 

1921 

100.044 

M:,v 

1 

1921 

102  31 

15 

1921 

100.208 

Sept. 

15 

1921 

100.10 

Sept, 

15 

1921 

102   30 

1 

1921 

100.00 

I),c. 

1 

1920 

100.00 

104.14 

Sept 
.llllv 

15 

1921 

100  01 

1 

19/1 

105.18 

Jan. 

1 

1921 

96.00 

.luU        1 

1921 

100.00 

.UlIK           1 

1920 

100.68 

.>^r,,t.  23 

1921 

100  00 

.lulv      1 

1921 

103.68 

.Sept.  21 

1921 

100.79 

July     1 

1921 

Building  Material  Supply  Firms  in 
Cincinnati  Indicted 

Indictments  were  recently  returned 
against  fifteen  firms  and  thirty  indi- 
viduals engaged  in  the  supply  of  build- 
ing materials  in  Cincinnati.  The  in- 
dictment charges  that  through  their 
combination  these  dealers  were  able  to 
control  the  purchase  of  cement  in  the 
Cincinn:iti   market. 


such  loans.  Ordinarily  Building  and 
Loan  Associations  are  exempt  from 
l)ayment  of  income  and  excess  profits 
ta.xes.  The  action  follows  a  thorough 
discussion  of  the  matter.  With  the 
loan  companies  relieved  of  the  tax, 
money  would  undoubtedly  be  easier  and 
this  would  stimulate  home  building. 


Steel  C<»rporation  Tonnajje  Grows 

According  to  the  monthly  unfiUcil 
tonnage  report  of  the  U.  S.  Steel  Cor- 
poration unlilled  orders  on  the  com- 
pany's books  as  of  Sept.  :>0  totaled 
4,.560,670  tons,  an  increase  in  the  month 
of  28,744  tons. 


•Kor  piU'Liul  list  of  July  and  August  s.-ili''-. 
Kiie  Unpinmnnii  N<  ws-Ifrmrd,  f^riil.  L'n.  Iff:!!, 


Cement  Production  in  1920 
Hiyht'st  on  Kt'cord 

Tile  iH-oduction  of  I'oi  tland  cement 
in  1920  was  100,023,245  bbl..  exceeding 
the  next  highest  year,  1917,  by  7,209,- 
943  bbl.,  according  to  the  V.  S.  Geolog- 
ical Survey.  The  1920  i)roduction  is  an 
increase  of  almost  20,000.000  in  excess 
of  the  1919  production. 

The  shijiments  in  1920  amounted  to 
96,311,719  bbl.  valued  at  $194,439,025, 
and  in  1919  85,012.899  bbl. 


Westinghouse  Receives  $7,000,000 
Railway  Contract  from  Chile 

The  Westin.ghouse  Electric  Interna- 
tional Comjiany  announces  confirma- 
tion of  a  contract  to  supply  the  equip- 
ment to  electrify  the  Chilean  State  Rail- 
road between  Valparaiso  and  Santiago 
and  the  Los  Andes  branch.  The  con- 
tract, which  has  a  total  value  of  $7,000,- 
000  was  awarded  the  American  firm  in 
competition  with  German  and  Euro- 
pean companies.  The  contract  covers 
railway  electrification  of  116  miles  now 
under  steam  operation  which  connect 
Valparaiso  with  Santiago.  The  Los 
Andes  line  is  28  miles  long  and  forms 
the  Chilean  State  Railway  section  of 
the  transcontinental  line  to  Buenos 
Aires. 

The  equipment  to  be  famished  in- 
cludes 11  local  passenger  locomotives, 
15  freight  locomotives,  7  switching 
engines  and  5  sub-stations  of  4,000  kw. 
capacity  each. 


New  York-Atlantic  City  Hard 
Paved  Rout*  Opened 

Completion  last  month  of  37  miles  of 
continuous  concrete  pavement  in  New 
Jersey  between  Berlin  and  Absecon 
makes  it  possible  by  means  of  Slate 
Highway  Route  3,  or  the  Whitehorse 
Pike,  to  motor  from  New  York  to  At- 
lantic City  via  Ti-enton  and  Camden 
over  a  smooth  baixl  pavement,  winter 
and  summer.  About  350  motor  cars 
formed  in  line  of  pai'ade  at  the  Phila- 
delphia-Camden ferries,  whence  they 
proceeded  over  the  new  highway  to  A^ 
lantic  City,  where  a  ceremonial  was  ar- 
ranged by  the  Hotelmen's  Association 
and  the  Chamber  of  Commerce. 

The  pavement  is  of  concrete,  1:2;S 
mix,  fi  in.  thick  at  the  sides,  8i  in.  at 
center.  Approximately  26  mi.  of  the  new 
road  is  18  ft.  wide  and  10  mi.  is  20  ft. 
wide,  both  stretches  having  3-ft.  gravel 
shoulder  on  each  side.  Reinforcing  was 
considered  unnecessary  since  the  pave- 
ment is  laid  on  a  porous  sandy  soil,  pro- 
viding an  excellent  foundation  with  lit- 
tle danger  of  heaving  by  fixjst.  Thor- 
ough marking  for  distance,  direction 
and  danger  points  add  to  the  safety  and 
convenience  of  motorists. 
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California  Highway  Commi^on 
Receives  Ceroent  Bids 

The  foUowins^  item  comes  from  the 
California  Highway  Conrmission: 

The  California  Highway  Commission 
has  awarded  the  contract  for  furnish- 
ing 1,815  bbl.  of  Portland  cement  to  the 
Old  Mission  Portland  Cement  Co.,  San 
Juan  Bautista.  The  commission  re- 
ceived three  bids:  From  the  Pacific 
Portland  Cement  Co.,  Santa  Cruz 
Portland  Cement  Co.,  and  the  Old 
Mission.  The  bids  were  identical: 
$2.98  per  ban-el  delivered  at  Ceres, 
Stanislaus  County. 

The  commission  also  awarded  a  504- 
bbl.  purchase  to  the  Santa  Crnz  Port- 
land Cement  Co.  On  this  item  there 
were  only  two  bidders,  the  above  com- 
pany and  the  Pacific  Portland  Cement 
Co.  Both  bids  were  identical — $2.84 
per  barrel,  delivered  at  Ignacio,  Marin 
County — although  the  plants  of  the 
two  companies  are  far  apart 

The  purchase  of  6,400  bbl.  was 
awarded  to  the  Riverside  Portland 
Cement  Co.  for  delivery  at  Goleta  in 
Santa  Barbara  County  at  $2.66  per 
baiTel.  Here  there  were  five  bidders, 
all  southern  California  plants  and  all 
quoting  different  prices  ran^ng  from 
$2.66  to  $2.88  per  ban-e!. 


Contractors  Attack  Oklahoma 
Eight-Hour  Law 

Contractors  in  Oklahoma  have  at- 
tacked one  section  of  the  eight-hour 
law  of  the  state,  providing  that  "no 
less  than  the  current  raU;  of  per  diem 
wages  in  the  locality  where  the  work  is 
perfonned  shall  be  paid  to  laborers, 
workmen,  mechanics,  etc.,  doing  public 
work."  A  demurrer  of  the  defendant 
contractors  has  been  sustained  by  the 
county  coui-t  at  Pawhuska  in  Osage 
County,  "on  the  gi'ound  that  the  cur- 
rent rate  of  wages  provision  of  the 
law  related  only  to  time  worked  in 
excess  of  8  hours,  the  judge  holding 
that  the  law  was  passed  for  the  pur- 
pose of  regulating  hours  and  not  the 
price  of  labor  in  the  state."  The  courts 
of  Oklahoma  have  never  passed  upon 
this  section  of  the  labor  law. 

The  above-mentioned  case  is  being 
prepared  for  presentation  to  the  crimi- 
nal court  of  appeals  for  determination. 
— Monthly  Labot-  Rcmcw. 


Decrease  in  Retail  Food  Costs  in 
Ten  Principal  Cities 

Through  the  Bujvau  of  I^ibor  Sta- 
tistics the  United  States  Department 
of  Labor  has  compleU'd  compilations 
showing  changes  in  retail  cost  of  food 
in  Septemlxti-  in  ten  principal  cities  of 
the  United  SUites.  During  the  month 
closed  Sept.  15  there  was  a  decTease  in 
all  but  one  of  the  cities,  Richmond  Ix;- 
ing  the  exception.  In  Baltimore  and 
Chicago  there  was  a  decrease  of  Z  per 
cent;  in  Manchester,  2  per  cent;  in 
Bridgeport,  Butte,  New  York,  and 
Providence,  1  per  cent;  in  Peoria  and 
Washington,  D.  C,  there  was  a  de- 
crease of  0.4  per  cent. 


Pennsyhvania  Lets  Road  Con- 
tracts— Bids  Received 
by  New  York 

Cotrti-jcts  for  the  construction 
of  ab<}ut  16  miles  of  reinforced- 
concrete  roads  were  let  dui'ing 
the  p;ist  week  by  the  Pennsyl- 
vania Highway  Department,  call- 
ing for  the  expenditui-e  of  more 
than  three-quarters  of  a  million 
dollars.  There  are  eleven  pro- 
jects  involved. 

Bids  were  also  received  during 
the  weeb  for  road  work  by  the 
commission  of  highways  of  New 
York  State.  As  most  of  the 
bids  that  New  York  has  received 
this  y(  ar  have  been  satisfactory, 
it  is  undoubtedly  true  that  before 
many  days  the  low  bidders  named 
in  this  week's  issue  of  Etiffiiieer- 
hifj  News-Record  will  be  awarded 
the  contracts.  The  total  mileage 
involved  is  42  and  the  total  low 
bid  on  the  42  miles  is  in  excess 
of  $1,2.50,000. 


Unemplosonent  in  the  Lumber 
Industry 

According  to  a  recent  issue  of  tltr' 
l^atimtal  L'niib<^  Bitl.'efiii  employment 
in  the  lumber  indnstry  throughout  the 
United  States  is  approximately  66  per 
cent  of  normal.  The  average  is  secured 
from  the  following  individual  percent- 
ages: California  pine  mills,  50  per  cent: 
California  i-edwood  mills,  nearly  nor- 
mal; Pacific  Nortlnvest,  62  per  cent: 
Inland  Empire,  55  yx^r  cent  in  the  saw 
mills  and  40  per  cent  in  the  woods; 
Lake  states,  40  per  cent;  South  Atlan- 
tic states,  60  to  70  pei*  cent;  Gulf  states 
and  Arkansas  (nxighly),  80  per  cent; 
ai>d  the  central  states,  50  to  60  per  cent 


Oil  Company  Cuts  Wages 

Effective  Oct.  10  the  wages  of  em- 
ployees of  the  Bayonne  plant  of  the 
Tidewater  Oil  Company  were  reduced 
18  to  24  per  cent.  In  a  statement  made 
public  rec-ently  by  the  oil  company  it 
was  set  forth  that  the  reduction  was 
necessary  inasmuch  as  the  company 
had  been  operating  at  a  loss  since  Jan. 
1,  1921.  The  scale  now  effective  is  com- 
parable to  that  existing  in  1918. 
Thixtugh  the  resumption  of  deferred 
construction  work  it  is  hoped  that  all 
of  the  employees,  who  have  been  ope- 
rating on  part  time,  will  be  given 
full-time  employment. 

Unemployed  About  Four  Million 

The  committee  on  unemployment  .sta- 
tistics of  the  president's  conference  on 
unemployment  has  found  that,  owing 
to  the  steady  improvement  which  has 
taken  place  during  the  past  two  months, 
the  survey  on  unemployment  pi-esented 
to  Congress  early  in  August  by  the 
Department  of  Labor  should  be  revised 
on  the  basis  of  later  estimates  made 
by  that  department,  the  Bureau  of  the 
Census  and  other  agencies,  to  determine 
the  present  status  of  unemployment. 
The  latest  statistic-s  available  indicate 
that  the  number  of  unemployed  at  this 
time,  measured  in  terms  of  the  reduc- 
tion since  Ja:iuary,  1920,  in  the  number 
of  workers  on  payrolls,  exclusive  of 
agriculture,  is  not  less  than  3,700,000 
or  more  than  4,000,000. 

Penn.sylvania  To  Repair  Cars 

.According  to  a  recent  announcement 
made  by  President  Samuel  Rea  of  the 
Pennsylvania  R.R.  that  railroad  has  a 
plan  on  foot  for  the  repair  of  approxi- 
mately 45,000  idle  cars  which  have  been 
stored  without  being  repaired  and  none 
of  which  is  now  required  for  use.  How- 
ever, it  is  felt  that  by  putting  them 
in  order  now  the  road  will  be  prepared 
lor  any  sharp  levival  of  busine.*5  in  the 
spring,  an<l  also  that  the  general  em- 
ployment sitoation  will  be  improved. 


Yearly  Wage  Loss  $6,500,000,000 

Wage  losses  to  workers  in  the  Uniteri 
States  through  inv-oluntai-j'  idleness 
have  been  approximated  at  $6,500,000,- 
000,  in  an  estimate  pi-epared  by  thf 
economic  expei-ts  of  the  national  con- 
ference on  unenj))loyment.  The  esti- 
mate covers  the  loss  in  wages  because 
of  unemployment  of  all  the  jobless  iv. 
the  counti-y  from  .Inly,  1920  to  August 
15,  1921  and  was  based  on  an  approxi- 
mation of  normal  pay  levels  rather  thaB 
on  the  scale  at  the  peak  of  high  wages. 


How  Construction  Has  Alleviated 
Unemployment  in  Canada 

In  order  that  it  might  have  all  the 
supporting  data  possible  upon  which  lt» 
work,  there  was  provided  for  the 
sub-committee  on  construction  of  the 
unemployment  conference  held  in  Wash- 
ington last  week  information  concern- 
ing public  works  that  had  been  prose- 
cuted in  Canada  as  a  means  of  miti- 
gating seasonal  unemployment.  The 
information  contained  in  this  item  was 
supplied  to  the  unemployment  confer- 
ence by  the  Canadian  Employment 
Service. 

Eight  out  of  thirty-six  Canadian 
cities  reported  a  definite  policy  to  lay 
sewers  and  water  mains  during  winter 
months;  thirteen  others  had  done  so  at 
one  time  or  another  to  relieve  unem- 
ployment. The  kinds  of  work  which 
were  reported  as  adaptable  to  winter 
construction  were  sewer  work  in  rock, 
tunneling,  deep  excavating,  heavy  cuts 
and  fills  and  grading  work,  concrete 
construction  in  large  bulk  and  construc- 
tion work  in  s^vamp  and  muskeg  sec- 
tions. The  degree  of  the  success  na- 
turally was  dependent  upon  the  prepara- 
tions made  in  the  fall  for  continuing 
the  work  in  seveix'  weather,  also  upon 
the  character  of  supenrision. 

In  the  comparative  cost  of  doing  the 
work  in  good  and  bad  weather,  in  tun- 
neling there  was  no  difl'erence,  in  ro<;l< 
work  less  than  25  per  cent  in  excfess, 
and  in  ordinary  sewer  constnjctioii 
from  25  to  100  per  cent  excess.  The 
genei-al  conclusion  was  drawn  that 
winter  construction  apparently  cost 
about  25  p<!r  cent  more  than  con-struc- 
tion  in  milder  weather.  As  these  figures 
apply  to  Canadian  cities,  it  is  natural 
to  a,ssnme  that  the  experience  would  be 
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less  costly  in  American  cities.  The  ad- 
ditional cost,  runs  the  report,  vould  be 
offset  by  certain  financial  advantaecs 
including:  the  fact  that  contractors 
would  be  able  to  spread  their  fixed  an- 
nual overhead  over  twelve  months'  op- 
eration instead  of  nine;  they  would  be 
able  to  keep  their  construction  o:anKs 
together;  and  they  would  be  able  to 
sot  better  work  from  men  inasmuch  a^ 


men  can  work  faster  in  cold  weather. 
Fabrication  of  many  kinds  of  ma- 
terial used  in  public  structures  can  be 
concentrated  in  winter  months  and 
transported  to  places  where  needed. 
Another  suggestion  of  relieving  unem- 
floyment  was  through  a  concentration 
rather  than  the  distribution  of  the  pur- 
chase of  certain  government  supplies. 
By    concentrating    purchases    more    in 


the  slack  season  it  was  pointed  out  that 
seasonal  fluctuations  in  private  indus- 
try might  be  ironed  out  in  part.  In 
3913  $1,800,000  of  Canadian  Govern- 
ment printing  and  $1,036,000  of  Do- 
minion and  municipal  purchases  of 
textiles  were  so  concentrated.  Tlu 
reconim'endation  was  made  that  thi> 
practice  be  extended  as  a  regulai 
policy. 


Weekly  Construction  Market 


'THIS  limitiKl  pri<-c-  list  is  published  weekly  for  the 
■■■  purpose  of  giving  current  prices  on  the  principal 
construction  materials,  ^ad  of  noting  important  price 

New  York 


.V70 

2.78 

.^1% 
-45.30 

2.50 
.  2.00 
.  1.25 
1.80  to  1.90 


.Atlanta 

J!4  00 
5.25 


Steel  Produtts: 

Structural  shapes,  100  lb 

Structural  rivets,  100  lb 

Reinforcins;  bars,  J  in.  and  larger,  100 

lb.... 

Steel   pipe,    black,   3'j   to  6   in.   lap, 

discount 

Cast-iron    pipe,  6  in.  and  over,  ton  - 

Concreting  Material: 

Cement  without  bags,  bbl 

Gravel,  :j  in.,  cu.yd 

Sand,  cu.yd 

Crushed  stone,  ^  in.,  cu.yd.. 

■.Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under 

M.ft....._ : 

Lime,  finishing,  hydrated,  ton. . . . 

Lime   common,  lump,  per  bbl..  .  . 

Common  brick,  delivered,  1,000. +18. 90@  19  40   10. CO 

Hollow     building     tile,     4.\12xl2, 

block Not  used  0.7 

Hcllow     partition    tile     4x12x12, 

block.. • 11370 

Linseed  oil,  raw,  5  bbl.  lots,  gal —  .  73 

Common  Labor: 

Common  labor,  union,  hour 75(S  . 80 

Common  labor,  non-union,  hour 


ciianges  on  the  less  important  materials.     Moreover, 
only  the  chief  cities  are  quoted. 

Tiie   first   isstic  of   each    mouth   carries   complete 
Minne- 
Dallas  Chicago    apolis 

S4.00  g2.SS     S3. 16 

5.50 


3..  20 

52.6.^-S% 
40.50 


2 .  f,9 
2.13 
1.35 

2.25 


38 -CO 

19.(0 

1.60 


3.50 
43 « 


3.6^ 
2.  78 


4.15 
3.18 


quotations  for  all  construction  materials  and  lor  the 

important  cities.    The  last  complete  Ust  will  be  found 

in  the  issue  of  Octnhcr  6.  the  next,  i.ii  .Vovenib.i  3 

San 

Denver      Francisco  Seattle    Montreal 
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Kxplnnalioii  of  Trices — Prices  are  to  con- 
tr.icior.s  in  carlond  lots  unless  other  quan- 
ties  :irf  speoilieii.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
1^  or  —  signs.  For  stotd  pipe-,  the  pio- 
vailinc  discpunt  from  li.-^t  prico  is  given: 
45-5'o  means  -a  discount  of  4.')  and  5  per 
cent.  4 5 I'd  50  means  a  range  of  4.t  to  all  per 
cent.  Charge  of  15c.  per  100  lb.  for  cutting 
reinforced  steel  into  a-ft  lengths  or  ovir. 
Xrw  York  quotations  are  deliv.nd  except 
tiles,  which  'ari'  "on  trucks."  Coninion  lump 
linn-  per  2S»-M>.  net:  both  lump  -and  hy- 
draled  quoted  f.o.b.  cars  New  Viirk.  Sand 
gravi-1  and  crushed  stone  are  (luotid  along- 
sidi-  dock.     C-nient  delivered  to  uniiiiaelors 


Structural  steel  shapes  and  plates 
are  (|Uoted  at  the  Pittsburgh  mills  at 
.-Sl.tiO  (5  Sl.fi.');  with  reinforcing  bars 
at  sl.60  per  100  lb.  Smaller  tonnages, 
however,  have  been  quoted  at  $1.75 
for  plates  and  shapes  and  .$1.6.t  per 
100  lb.  for  bars.  Mill  shipments,  New 
York,  are  quoted  at  $1.98  @  $2.13  for 
structural  shapes  and  plates;  bars  at 
Sl.fW  @  $2.03  per  100  lb.  Shipments 
of  steel  shapes  from  the  mill  via  all 
rail  to  Minneapolis  arc  (juoted  at 
$2.51 ;  by  lake  and  rail,  .$2.4.'')  per  100  lb. 

C'ast-iron  pipe  has  advanced  slightly 
in  Dallas  and  Chicago  and  declined  in 
New  York  and  Montreal. 

Dallas  quotes  cement  at  $2. .5.5  as 
against  $2.80  per  bbl.;  with  sand  and 
gravel  both  at  $2.2.')  per  cu-yd.  San 
Francisco  reports  a  reduction  of  .5c. 
per  bbl.   in   cement   and   Seattle   quotes 


on  job.  ChicnBo  quotes  hydrated  lime  in 
SO-lb  bags;  common  lump  lime  per  ISU-lb. 
net.  Minneapolis  qumes  on  fir  instead 
of  pine.  Brick  and  hollow  tile  de- 
livered. Cement  on  cars;  $24.)  delivered. 
Giavel.  sand  :ind  crushed  stone  quote  at  pit. 
Wo  quote  on  brown  lime;  white  is  $1.70 
for  Kelly  Island  and  $1.6.i  for  Shohoyg-an. 
Common  labor,  not  organized.  Denver 
quotes  cement  "on  tracks" ;  gravel  and 
sand  at  pit.  stone  on  c-.irs.  lime,  brick, 
l.ollow  tih'  and  lumber  on  job  Tile  price 
is  at  warehouse.  Linseed  oil.  deIiv^■red. 
.\tlnntn  (|UOtes  sand,  stone  and  gravel  per 
ton  instead  of  cu.vd.  Dallas  quot.  s  lime 
per  180-Ib.  bbl.  Steel,  cast-iron  pipe  and 
crushed    stone    f.o.b.    cars,    other    m.tterials 

Changes  Since  Last  Week 

a  drop  of  50c.  per  cu.yd.  in  crushed  stone. 

Long  leaf  yellow  pine,  base  sizes, 
has  advanced  $3  in  Atlanta;  $2  in 
Chicago  and  $1  per  m.  ft.  in  Denver, 
San  Francisco  and  Seattle. 

Hydrated  finishing  lime  is  quoted 
at  $27.50  as  against  $24  per  ton,  in 
Seattle.  Common  lump  lime  is  up  10c. 
in  Chicago  and  down  35c.  per  bbl.  in 
San  Francisco. 

Common  brick  is  quoted  at  S15.50 
@  $10.  per  1000,  wholesale,  in  New 
York.  Slight  declines  in  hollow  tile 
are   reported   in    Atlanta   and    Seattle. 

Decreases  ranging  from  2c.  to  8c. 
per  gal.  are  shown  in  linseed  oil  prices 
in  six  of  the  principal  cities  of  the 
L^nited  States;  hut  Montreal  quotes  an 
advance  of  2c.  per  gal   in  5  bbl.  lots. 

Common  labor  is  now  available  in 
Montreal  .at   2nc.    (S)    30c.    per   hr.   and 


3.10 
2.50 
1.10 
3.50 


2.35 

51.8% 
60.00 


-2.84 
2.25 
1.50 
2.25 


3.75 


55% 
55.00 


3.75 


5% 
-60.00 


-f50.00  -t-29.00 

30.00  25.40 

2.95  -1.90 

14.00  18.00 


3.10  3.10 

1.50  1.50 

1.50  1.25 

-3.00  2.10 


-1-22  0.)  120.00 

-1-27.50  21.00 

2.75  15.00 

14.00  16.00 


.09 


.10  14J 

96  —  83' 


10 


-.11 
.79 


+  .'90'|  I 


.503.55  -.75  — .S0@.60 

.35@.40      .50@.55  .50— .25(<i  .30 

delivered.  San  Francisco  quotes  on  Heath 
tile,  oj  X  8  X  11  J.  Prices  are  all  fob.  wart- 
houses  except  C.  I.  pipe,  which  is  mill  priK 
plus  freight  to  railway  depot  at  any  ter- 
minal. Lumber  prices  are  delivered  "Hi 
ship  tackle  in  San  Francisco  ex  milll' 
."iealtle  quotes  on  Douglas  fir  instead  gt 
pine  ;  and  on  lime  in  paper  bags.  ■  Montrett 
quotes  sand,  stone,  gravel  -and  lump  limp 
per  ton.  Cement,  lime  and  tile  are  de- 
livered; sand,  gravel  and  stone,  on  sidintF; 
brick  f.o,b.  plant  ;  steel  and  pipe  at  ware- 
house. Cement  price  is  in  Canadian  fundi, 
exchange  with  the  United  States  being  Ijt 
per  cent  at  present.  l!ag  change  is  if 
IJer  bbl.  Discount  of  10c,  per  bbl.  for  pa 
mem  within  20  days  from  date  of  shipine 


labor  unions  are  also  reported  as  bei^ 
in    process    of    formation    there. 

In  Boston,  carpenters  are  receiving 
75c.  as  against  00c.  and  common  labor 
40c.  as  compared  with  55c.  per  hr.. 
formerly.  The  wage  scale  in  .San 
Franci-sco  is  reported  as  follows; 
Brick  layers,  $1.16;  carpenters,  hoist- 
ing engineers  and  pile  drivers,  $1.03; 
structural  iron  workers,  $l.l(i;  hod 
carriers,  92c.  and  common  labor.  75r 
per  hour.  Pile-drivers,  in  New  York 
are  receiving  $1  as  against  $l.r2i  per 
hr. ;  making  the  present  rate  $8  as  com- 
pared with  $9  per  day,  formerly.  The 
State  Industrial  Commission  has  ap- 
proved the  building  trades'  wage  re- 
duction schedule  in  Colorado.  Con- 
tractors at  Colorado  Springs,  however, 
have  delayed  i)utting  the  new  scali 
into    effect    until    October    20. 
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Will  It  Be  War? 

LET  us  not  disguise  the  fact  that  if  the  railroad  work- 
^  ers  tie  up  the  country  Oct.  30,  it  will  be  WAR — not 
the  war  of  powder  and  shot,  but  a  rebellion  in  which  one 
section  of  the  community  will  claim  the  right  to 
deprive  the  rest  of  us  of  food  and  fuel  and  work.  That 
is  war.  It  is  stoppage  of  the  blood  stream  of  the 
nation.  If  the  men  will  not  listen  to  reason,  if  they 
refuse  to  accept  the  working  of  the  machinery  provided 
by  law,  by  the  Transportation  Act,  there  can  be  only  one 
answer — the  country  will  have  to  commandeer  every 
able-bodied  man  who  believes  in  law  and  order,  and 
then,  painfully  and  slowly,  while  the  highways  func- 
tion as  an  emergency  measure,  get  the  railroads  back 
to  work  with  new  forces.  Any  group  that  conspires 
against  the  whole  public  must  be  taught  that  it  can- 
not prevail. 

The  Club  Will  Not  Do 

THERE  is  some  feeling  that  the  brotherhoods  are 
using  the  strike  call  as  a  club;  ii  they  fail  to  secure 
a  modification  of  the  12-per  cent  reduction  ordered  by 
the  War  Labor  Board,  they  will  recall  the  strike  order 
and  find  some  way  of  saving  their  faces.  There  is  no 
value  on  speculating  on  this  surmise.  It  is  worth  re- 
calling, though,  that  they  have  precedent  in  expecting 
good  results  from  using  the  nation-wide  strike  threat. 
They  used  it  in  1916 — and  won.  Supported  by  Presi- 
dent Wilson,  they  forced  from  Congress  the  8-hr.-work- 
for-10-hr.-pay  Adamson  law,  with  its  inherent  overtime 
abuses.  A  country  on  the  verge  of  war,  a  country  more 
sympathetic  to  the  demands  of  labor  then  than  now, 
allowed  the  President  to  put  the  law  through.  If  we 
are  correct  in  our  view,  often  expressed  in  these  col- 
umns, that  labor's  excesses  during  and  since  the  war 
have  lost  for  it  the  sympathies  of  millions,  the  public 
will  not  again — at  least,  not  now — sanction  an  abject 
capitulation  to  the  brotherhoods.  The  club  of  1916  has, 
under  the  withering  sun  of  public  distrust,  dwindled 
into  a  reed. 

\ 
Wrong  Time  To  Strike 

THERE  are  other  reasons,  other  than  the  heavy  loss 
in  sympathy,  why  public  disapproval  of  the  threat- 
ening walkout  is  to  be  expected.  Wages  and  salaries 
ever.vwhere  are  on  the  down  grade.  The  public,  while 
accepting  reductions,  will  not  be  tolerant  of  those  who 
cripple  the  country  in  order  to  maintain  their  own 
wages.  Secondly,  the  strike  is  not  against  the  carriers, 
but  against  the  government,  against  the  decision  of  the 
War  Labor  Board,  which  was  established  by  Congres.s — ■ 
by  the  very  Congress  which  the  brotherhoods  and  the 
President  clubbed  into  giving  them  the  silver-lined 
Adamson  law.  They  love  Congress  on  the  way  up,  but 
reject  it  on  the  way  down.  Finally,  in  a  time  of  unem- 
ployment, aye,  in  the  very  week  in  which  the  govern- 


ment has  terminated  a  conference  that  has  made 
unemployment  relief  dramatic,  the  railroad  workers  not 
only  decide  to  increase  the  unemployed  ranks  by  quit- 
ting work  themselves,  but  complacently  proceed  to  throw 
out  hundreds  of  thousands  of  others  through  the  inevit- 
able consequent  stoppage  in  mines  and  factories.  In 
the  wake  of  a  i-ailroad  stoppage,  too,  must  follow  fur- 
ther distress  through  the  rise  of  food  and  fuel  prices, 
adding  so  much  more  to  the  burden  of  the  unemployed. 
Surely,  this  is  no  time  to  strike.  Conditions  at  the 
present  have  stacked  the  cards  against  the  brotherhoods. 
They  are  sure  to  fail. 

Meeting  the  Crisis 

AS  WAS  to  be  expected,  plans  are  already  under  way 
for  meeting  the  strike.  It  is  apparent  that  out- 
siders will  have  to  be  impressed,  at  least  temporarily, 
into  railroad  service,  and  that  the  highways  will  have  to 
be  used  to  the  utmost  until  the  railroad  wheels  are  again 
moving  normally.  The  highways  and  the  motor  truck 
saved  the  situation  during  the  English  railway  strike. 
They  will  be  almost  as  effective  here,  though,  obviously, 
in  our  stretched-out  West  and  South,  their  service  can- 
not be  as  helpful  as  in  compact  England  and  in  our  own 
thickly  settled  East.  Of  volunteers  for  any  work  there 
will  be  no  shortage.  We  will  do  as  well  in  this  respect 
as  England  did.  No  class  there  was  found  wanting — 
the  essential  i-equirement  is  effective  organization. 
Men  and  highway  transport  will  not  be  found  wanting. 

Railway  Obstacles  to  City  Growth 

CONTROVERSY  over  track  arrangements  has  arisen 
in  many  cities  as  a  result  of  permission  or  encour- 
:;gement  given  the  railways  in  earlier  days  to  lay  their 
lines  where  and  how  they  pleased,  the  municipal  author- 
ities acting  without  due  consideration  for  the  city's 
probable  future  growth.  Aggravated  cases  occur  in 
streets  as  well  as  on  private  right  of  way.  The  prob- 
lem of  securing  removal  of  tracks  or  abandonment  of 
right  of  way  within  city  limits  is  a  problem  distinct 
from,  but  frequently  related  to,  that  of  separation  of 
grades  in  order  to  eliminate  street  crossings  at  grade. 
In  "city  planning"  projects  such  difficulties  arc  fre- 
quently encountered.  For  this  reason  it  is  of  interest 
to  record  the  successful  inauguration  at  Dallas,  Tex., 
of  a  policy  for  clearing  the  streets  of  railway  tracks 
and  also  improving  the  facilities  for  both  street  and 
railway  traffic.  In  tl  at  city,  the  usual  haphazard  devel- 
opment of  trackage  by  several  railways  during  a  term 
of  years  has  cut  up  the  business  section  and  hampered 
its  growth  seriously,  main  lines  and  sidings  having 
been  laid  in  some  of  the  streets.  As  the  occupancy  was 
covered  by  franchises  it  was  not  easy  to  get  the  tracks 
removed.  Co-operation  rather  than  coercion  has  been 
the  principle  of  action.  Recognizing  the  rights  of  the 
railways,  a  site  for  a  new  industrial  district  adjacent 
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to  the  busines.s  .section  was  .secured,  rights-of-way  on 
this  being  offered  to  the  railways  in  exchange  for  their 
abandonment  of  certain  lines.  This  offer  has  been 
accepted  by  one  road  and  is  under  consideration  by 
others.  Undoubtedly  the  results  will  be  of  mutual 
benefit  to  the  railways,  the  business  interests  and  the 
public.  Utilization  of  abandoned  railway  rights-of-way 
for  new  streets  and  boulevards  is  an  unusual  and  par- 
ticularly  interesting   phase    of    the    improved    project. 

Imhoff  Tanks  at  Baltimore 

SWEEPING  conclusions  against  Imhoff  tanks  should 
not  be  drawn  from  the  fact  that  Baltimore  has  re- 
turned to  primary  settling  and  separate  sludge  diges- 
tion tanks  for  extensions  to  its  sewage-works  after  try- 
ing both  kinds  alongside.  The  entire  record  should  be 
studied  to  learn  how  far  local  conditions  militated 
against  Imhoff  tanks  at  Baltimore  and  to  what  extent 
the  same  general  conditions  are  likely  to  prevail  at  any 
other  place  where  Imhoff  tanks  are  under  consideration. 
These  remarks  are  prompted  by  the  article  on  extensions 
to  the  Baltimore  sewage-works,  in  this  issue,  and  the 
much  more  detailed  article  on  nine-years'  operating  re- 
sults in  our  issue  of  July  14,  p.  -SO.  There  should  also 
be  considered  an  article  entitled  "The  Truth  About  Im- 
hoff Sewage  Tanks  at  Baltimore,"  in  our  issue  of  July 
11,  1918,  p.  84,  and  resulting  correspondence,  Aug.  22. 
1918,  p.  374.  These  three  articles,  by  as  many  men 
with  intimate  knowledge  of  the  subject,  leave  no  doubt 
as  to  the  conviction  of  their  authors  that  primary  set- 
tling and  separate  sludge  digestion  tanks  are  better  than 
Imhoff  tanks  for  Baltimore  conditions.  The  Baltimore 
experiences  while  adding  to  the  growing  body  of  testi- 
mony against  Imhoff  tanks,  should  be  studied  in  detail 
before  being  made  the  basis  for  sweeping  generaliza- 
tions. 

Doubtini;  Thoma.ses  Satisfied 

THERE  were  many  doubting  Thomases  when  the 
President's  Unemployment  Conference  was  an- 
nounced. Previous  general  conferences  had  come  to 
naught,  therefore,  little  was  expected  from  this  one. 
The  results,  however,  are  encouraging.  One  cannot 
record  now  a  definite  lessening  of  unemployment  due  to 
the  conference,  but  it  is  of  record  that  within  one  week 
of  the  passing  of  the  recommendations  regarding 
emergency  relief  thirty-one  cities  had  organized  suit- 
able committees;  this  number  has  by  now  been  much 
increased.  The  conference  has  definitely  succeeded  in 
throwing  back  on  the  local  communities  a  problem  that 
is  properly  theirs,  but  which  some  wanted  to  pass  on 
to  the  federal  government,  and  others  were  neglecting 
out  of  ignorance  of  its  seriousness  and  of  effective 
methods  of  attack.  On  the  functioning  of  the  local 
committees,  of  course,  depends  the  results,  but  here, 
again,  the  conference  has  done  what  it  could  by  erect- 
ing an  activating  and  stimulating  agency  in  the  De- 
partment of  Commerce.  The  doubting  Thomases  are 
lieing  well  satisfied  regarding  the  Unemployment 
Conference. 

Fn  a  Spirit  of  Good  Will 

SECRETARY  HOOVER,  in  closing  the  unemployment 
conference,  gave  voice  to  a  thought  that  is  worth 
passing  along — that  this  was  the  first  time,  except 
under  war  pressure,  that  extremes  of  social  thought 
had  been  brought  together  under  government  supervi- 


sion, and  had  departed  in  a  spirit  of  good  will.  Dis- 
agreements in  detail  there  necessarily  were,  while  from 
one  of  the  committees  majority  and  minority  reports, 
not  acted  on  by  the  conference,  were  received.  But  in 
the  sincere  search  for  fundamentals,  the  controversial 
points  were,  as  a  rule,  put  aside.  As  a  result,  there  was 
agreement  on  views  that  make  a  worth-while  contribu- 
tion to  the  solution  of  the  problem  in  hand.  It  is  an 
instance  of  what  can  be  done  under  tactful,  purposeful, 
and  broad  leadership— a  leadership  in  this  instance  fur- 
nished by  Mr.  Hoover. 


Lessons  in  a  Penstock  Break 

THE  interest  that  naturally  attaches  to  any  failure 
in  engineering  work  because  of  the  opportunity  of 
learning  something  therefrom  is  increased  in  the  case  of 
the  accident  to  the  Big  Creek  No.  8  penstock  because  | 
hammer-welded  pipe  is  in  u.se  under  high  heads  in  many  f 
other  western  plants.  If  there  had  been  foundation  for 
the  early  rumors  that  a  joint  in  the  welded  pipe  had 
failed,  it  would  have  engendered  apprehension  concern- 
ing all  welded  high-head  pipe  now  in  service.  Fortu- 
nately the  accident  constitutes  a  testimonial  to  the 
strength  of  welded  pipe,  as  the  steel  plate  of  the  pen- 
stock shell  tore  parallel  to  and  across  welds  without 
developing  any  weakness  in  them.  The  defective  spot 
where  the  break  is  believed  to  have  started  is  found  to 
have  been  an  interior  flaw  in  a  steel  casting  used  as  a 
manhole  frame,  and  not  a  welding  fault. 

In  the  light  of  this  incident  it  is  safe  to  say  that  steel 
I'astings,  because  of  the  dangers  of  hidden  defects  to 
which  they  are  subject,  are  now  a  thing  of  the  past 
in  high-head  penstocks  except  where  they  can  be  used 
with  a  safety  factor  sufficient  to  make  the  unit  stresses 
very  low.  Where  the  size  and  shape  of  the  special  worK 
make  it  feasible  to  use  steel  forgings,  these  will  doubt- 
less be  standard  practice  henceforth. 

The  entry  of  the  human  element  unfortunately  doe;^ 
not  permit  of  equal  assurance  that  other  causes,  whicli 
were  more  or  less  important  factors  in  the  accident, 
will  not  be  repeated.  There  is  every  indication  that 
this  was  a  clear-cut  case  of  being  in  too  much  of  a  hurry 
to  finish  the  job.  The  development  was  rushed  at 
highest  possible  speed  from  the  outset.  Under  such 
conditions  even  in  the  best  organizations  there  i.^ 
danger  of  overlooking  things  essential  to  safe  operation 
If  the  rush  had  ended  when  the  time  for  testing-out 
came,  everything  might  have  been  well.  Good  practic 
in  plants  where  long  penstocks  and  high  heads  ai< 
used  palls  for  tests,  inspections  and  adjustments;  the.v 
take  time,  but  they  are  as  important  as  the  selection  o/ 
proper  materials  or  correct  design.  For  example,  ii 
testing  out  such  a  plant  it  is  advisable  to  begin  with  thi 
opening  stroke  of  the  governor  set  slow  enough  to  elini 
inate  any  danger  of  breaking  the  water  column.  Westerr 
conditions  call  for  unusually  slow  governor  opening — af 
much  as  45  or  60  seconds  is  advisable  under  the  char- 
acteristics of  some  plants.  By  placing  pressure  gagc.'^ 
at  various  points  along  the  pipe  line  and  carefully  study 
ing  the  characteri.stics  it  is  possible  to  adjust  the  gov 
ernor  so  the  hydraulic  gradient  will  never  be  likely  tr 
approach  the  danger  point. 

The  Big  Creek  No.  8  plant  had  just  been  put  on  gov- 
ernor control  at  the  time  of  the  accident,  but  no  officia' 
statement  has  been  made  as  to  what  governor  setting 
was  used.  The  conditions  stated  in  the  article  in  thif 
issue  lead  to  the  conclusion  that  the  gates  were  opened 
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quickly  and  then  suddenly  closed.  If  the  opening  stroke 
of  the  governor  was  as  rapid  as  3  or  4  seconds,  for 
example,  there  would  be  grave  danger,  on  such  a  plant 
as  this,  of  a  pressure  rise  in  the  penstock  amounting  to 
perhaps  several  hundred  per  cent  and  this  would  en- 
danger even  a  pipe  line  in  perfect  condition. 

As  to  the  conditions  at  the  upper  end  of  the  penstock, 
it  is  only  necessary  to  call  attention  to  the  fact  that,  as 
operated  at  the  time  of  the  accident,  a  long  penstock 
8  ft.  in  diameter  at  the  top  was  served  by  a  temporary 
connection  6  ft.  in  diameter  and  with  only  a  6-in.  air 
vent.  The  6-ft.  pipe  was  supplied  by  a  long  tunnel 
driven  with  not  much  more  slope  than  the  hydraulic 
gradient.  This  constitutes  a  hydraulic  combination 
which,  in  the  event  of  any  rapid  velocity  in  the  penstock, 
would  permit  the  hydraulic  grade  line  to  drop  to  a  point 
where  a  break  in  the  water  column  might  occur. 

To  summarize :  First,  adequate  time  must  be  allowed 
for  testing  out  and  adjusting  automatic  control  features 
of  a  high-head  plant  before  they  can  be  expected  to 
function  properly.  Second,  steel  castings  should  not  be 
used  where  the  cost  of  forgings  is  within  reason,  or, 
where  the  former  are  used,  the  unit  stress  should  be 
kept  low.  Third,  adequate  surge  chamber  and  air  vent 
provisions  constitute  a  penstock  protection  when  other 
safeguards  fail  and  should  never  be  neglected. 


New  Developments  in  Impact 

SOME  of  the  most  troublesome  problems  in  engineer- 
ing must  be  attacked  by  mass  experimentation. 
Bridge  impact  is  a  problem  of  this  kind,  and  the  Eng- 
lish tests  reported  in  some  detail  on  another  page  rep- 
resent mass  experimentation  of  prime  character.  They 
come  as  a  most  pleasant  surprise  in  a  field  where  experi- 
mental study  has  been  dormant  for  a  long  time.  More- 
over, furnishing  almost  the  sole  data  on  the  subject  we 
possess  outside  the  tests  conducted  by  Prof.  Tumeaure 
for  the  American  Railway  Engineering  Association, 
they  have  great  weight  and  merit  the  most  careful 
5tudy. 

Taking  a  broad  survey  of  the  work,  as  the  easiest 
>vay  to  become  oriented  in  a  large  mass  of  facts,  it  will 
ippear  from  the  summary  sheets  that  the  numerical 
results  of  the  new  tests  are  quite  as  erratically  scat- 
ered  as  those  heretofore  obtained.  Erratic  results, 
nowever,  are  not  a  satisfactory  basis  for  the  develop- 
nent  of  laws  or  of  safe  working  rules,  until  a  suffi- 
ient  number  of  data  has  been  accumulated  to  define 
he  range  of  variation  fairly  definitely.  A  glance  at 
;he  composite  plot  of  the  results  compared  with  those 
)f  the  A.  R.  E.  A.,  reproduced  directly  from  Maj. 
fount's  report,  suggests  at  once  that  in  spite  of  the 
creat  number  of  tests  conducted  by  his  committee,  their 
>rincipal  eff'ect  is  to  point  out  the  need  for  further 
ixperimentation. 

In  this  particular  field — a  remarkably  complex  one — 
nuch  depends  on  primary  conceptions.  What  does  the 
erm  impact  mean?  In  substance,  we  may  say,  it  im- 
iliea  weighing  the  traflfic  service  of  a  bridge  in  pounds: 
estimating  the  effect  of  moving  trains  in  terms  of  dead 
"eight.  Such  weighing  is  an  obvious  prerequisite  to 
he  possibility  of  proportioning  railway  bridges  with 
Toper  regard  for  the  relation  of  strength  of  materials 
0  service.  Major  Mount  goes  more  directly  to  the 
oint  in  this  respect  than  some  prior  writers,  by  de- 
ning  impact  as  "the  effect  produced  upon  any  member 


of  a  structure  by  a  moving  load  which  results  in  stress 
exceeding  the  static  stress."  He  might  as  well  have 
written  the  last  words  "ideal  static  stress,"  since,  in 
actual  practice,  comparisons  between  live-load  effect 
and  calculation  are  made  on  this  basis.  The  elementary 
calculations  of  bridge  stress  ai'e,  as  a  matter  of  fact, 
made  without  regard  to  such  practical  factors  as  stiff 
joints,  or  crookedness  or  eccentricity  of  members — sec- 
ondary actions,  so  called.  But  it  is  not  certain  that  all 
engineers  will  be  prepared  to  accept  Mount's  definition. 
It  would  mean  much  for  progress  if  agreement  could  be 
reached  on  these  fundamental  conceptions. 

Special  value  attaches  to  the  Ministry  of  Transport 
measurements  on  account  of  the  instrument  used.  It' 
is  the  first  photo-recording  extensometer  applied  to  this 
class  of  testing,  so  far  as  we  know,  and  the  results  of 
its  working  are  instructive  despite  what  the  report  says 
about  deficiencies  of  the  device.  The  extensometer  ap- 
parently proved  itself  highly  sensitive  and  free  from 
inertia. 

For  this  very  reason  it  is  the  more  significant  that 
the  final  results  are  erratic.  The  fact  seems  to  prove 
what  many  have  heretofore  suspected,  namely  that  the 
phenomena  of  impact  are  essentially  complex  and  er- 
ratic, being  not  a  single  action  but  the  chance  sum  of 
several  chance  effects.  If  this  is  the  case,  however,  no 
refined  formula  to  express  impact  values  for  purposes 
of  bridge  design  is  worth  while,  or,  for  that  matter, 
is  possible. 

One  of  the  special  features  of  the  Mount  tests  is  that 
very  short  spans  were  tested.  The  results  with  these 
supplement  prior  data  in  an  essential  way— perhaps  not 
so  much  in  their  bearing  on  the  proper  impact  formula 
as  in  their  applicability  to  the  proportioning  of  such  de- 
tails as  flange  rivets  and  connections  of  floor  members. 
The  short-span  figures  would  be  of  utmost  importance 
with  respect  to  the  determination  of  the  proper  formula, 
could  we  be  certain  that  the  results  for  varying  span 
lengths  are  necessarily  a  consistent,  continuous  series. 
But  this  has  not  been  established  by  test  data,  nor  is  it 
axiomatic,  if  impact  is  a  composite  of  several  actions. 

In  the  observation  of  what  the  report  calls  "high- 
frequency  vibrations"  we  have  probably  the  most  im- 
portant new  fact  developed  by  this  test  series.  The 
data  are  not  wholly  convincing  as  to  the  existence  of  such 
vibrations,  yet  it  may  prove  that  the  phenomena  is  real 
and  important.  The  bridge  engineers  of  India,  who  are 
attacking  the  subject  of  impact  with  special  vigor  and 
to  whom  the  revival  of  interest  in  the  problem  seems 
largely  due,  regard  it  as  so  essentially  a  matter  of  vibra- 
tion that  the  recent  report  of  C.  W.  Lloyd  Jones  on  his 
study  of  impact  practice  in  the  United  States  is  en- 
titled "The  Vibration  of  Railway  Bridges." 

Incidentally,  the  Lloyd  Jones  report  suggests  that  it 
may  be  found  most  suitable  to  treat  impact  as  an  engine 
excess,  since  most  of  the  impact  arises  from  the  engine 
and  much  smaller  amounts  are  due  to  the  wheels  of 
the  following  trains,  an  observation  well  supported  by 
H.  S.  Sales'  report  on  the  preliminary  Indian  impact 
measurements,  which  has  just  appeared.  Major  Mount's 
committee,  on  the  other  hand,  recommends  a  formula 
of  the  Pencoyd  type,  but  with  higher  values  for  very 
short  spans  and  lower  values  for  long  spans  than  the 
formula  current  here.  In  view  of  these  significant  ten- 
dencies abroad  it  will  be  interesting  to  observe  what 
contribution  to  the  subject  will  be  made  by  the  Ameri- 
can  committee   now   considering   bridge   specifications. 
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Practical  Hints  on  Operation  and  Maintenance 

Central  Mixing  for  Concrete  Roads 


By  C.  S.  Hill 

j^Bsoclatt    Editor,    Engiifrnii<j 


THERE  are  brought  together  in 
this  article  the  conclusions  of 
about  two  years'  experience  in  con- 
crete road  constntction  by  central 
miring  and  wet-batch  haulage. 
These  conclusions  are  based  on 
studies  by  the  editors  of  many 
central  mixing  plant  operations 
supplemented  by  opinions  and  data 
from  highway  engineers  and  con- 
tractors who  have  employed  central 
mixing.  The  studies  have  been 
largely  confined  to  the  four  states, 
Illinois,  Wisconsin,  loiva  and  Min- 
nesota, where  the  neiv  practice  is 
most  common.  They  are  of  par- 
ticular interest  in  view  of  the  fact 
that  outside  of  this  group  of  states 
wet  batch  haula-ge  has  gained  little 
favor  and  is  forbidden  by  some 
highway  departments. — EDITOR. 


ILLINOIS  in  1920-21  had  a  dozen 
central  mixing  plants  employed 
in  concrete  road  construction.  In 
Wisconsin,  Iowa  and  Minnesota 
the  number  of  Inatallations  was 
smaller,  but  some  of  them  were  on 
unusually  large  operations.  Ex- 
cept for  occasional  street-paving 
operations,  the  practice  of  central 
mixing  in  these  states  began  in 
1919.  In  that  year  a  few  plants 
were  installed,  almost  experi- 
mentally by  contractors,  and  ap- 
proved by  highway  officials,  with 
the  mental  reservation  that  the 
product  should  be  rigidly  scruti- 
nized. Their  operation  disclosed 
no  serious  objections;  in  fact  they 
made  converts  to  central  mixing 
of  many  contractors  and  highway 
officials.  Two  year's  further  expe- 
rience has  cooled  the  first  enthu- 
siasm and  the  engineer  can  now 
review  the  results  in  fair  per- 
spective 

GeneraF  conclusions  may  be  drawn  as  follows: 

1.  Where  conditions  favor  their  use,  central  mixing 
and  wet-batch  haulage  are  an  economical  method  of 
concrete  road  construction. 

2.  The  product  has  been  accepted  generally  as  meet- 
ing the  requirements  of  prevailing  specifications  but  it 
is  considered  necessary  to  keep  careful  watch  of  its 
quality. 

3.  The  proportions  and  consistency  of  mixture  which 
best  endure  transportation  require  investigation  and  a 
quantitative  means  of  determining  consistency  is 
needed. 

4.  Mixing  plant  and  hauling  equipment  practice  has 
not  been  worked  out  and  requires  improvement  in  plan, 
co-ordination  and  details. 

Of  these  conclusions  the  second  and  third  are 
obviou.sly  the  constants  of  the  central  mixing  problem. 
Suitability  of  the  met'  od  and,  to  a  smaller  extent,  the 
plant  equipment  are  determined  by  local  conditions,  but 
quality  of  product  and  means  of  ensuring  this  quality 
are  invariable  requirements.  They  determine  the 
service  value  of  the  road  while  the  other  two  factors 
only  affect  its  construction  costs.  Discussion  of  product 
is,  therefore,  of  most  immediate  importance  and  it 
separates  into  a  consideration  of  fl)  segregation,  and 
f2)    proportions  and  consistency. 

Segregation 
Segregation  is  a  danger  which  obstructs  all  ways  of 
transporting  wet  concrete.  It  is  not  peculiar  to  road 
construction.  It  calls  for  care  in  chuting  the  material 
a  few  scores  of  feet  and  it  is  a  positive  danger  in  carry- 
ing the  materia!  greater  distances  in  trucks,  cars  and 
other  containers.  Therefore  the  road  engineer  has  in 
segregation   the  common   problem   of   all  concrete  con- 


struction but  it  is  made  more  diffi 
cult  by  the  greater  distances  which 
the  material  has  to  be  transported. 
This   thought    is   emphasized  be- 
cause there  has  been  a  disposition 
to    magnify    segregation    into    a 
danger  peculiar  to  concrete  road 
construction    by    central    mixing. 
■When    segregation   occurs    dur- 
ing transportation  the  only  posi- 
tive    remedy     is     remixing.     If, 
however,  the  separation  of  aggre- 
gates   and   liquid   mortar   is    not 
excessive,  methods  of  placing  may 
remedy   the  condition  sufficiently 
to   overcome    practical    objections 
against   the   concrete   being  used. 
This    is    an    important    fact    in 
concrete   road   construction.     The 
placing  of  the  concrete  in  a  thin 
layer  open  to  view  permits  minor 
conditions    of    segregation    to   be 
remedied  in  spreading  and  the  use 
^ of  the  finishing  machine,  a  prac- 

tical necessit>-  with  concrete  dry- 
enough  to  be  hauled  a  long  distance,  still  further  helps 
by  its  violent  churning  action  to  secure  uniformity. 

Concrete  is  hauled  longer  distance.-^— one  to  three 
miles— in  road  construction  than  in  other  operations. 
It  has  been  hauled  five  and  six  miles  but  there  is  i 
reasonable  doubt  whether  a  longer  haul  than  2^  to  3 
miles  is  economical  if  a  considerable  quantity  has  to  be 
handled.  Some  engineers  set  the  economic  limit  at  a 
40-min.  haul.  Because  of  the  distance  hauled,  nearly 
alwavs  a  jolting  trip  in  trucks  over  rough  roads,  segre- 
gation is  particularly  likely.  Its  extent  is  determined 
bv  the  following  factors: 

1.  Time  of  haul  and  character  of  the  road :  the  longer 
the  batch  is  traveling  and  the  more  jolting  it  receives, 
the  greater  is  the  separation  of  the  aggregates  and  the 
more  firmly  they  are  compacted  in  the  bottom  of  the 
container. 

2.  Character  of  aggregate:  a  gravel  mixture  segre- 
gates more  easily  than  does  a  broken  stone  mixture. 

3.  Consistency:  segregation  is  lea.st  in  dry  mixture*. 

4  Proportions:  Proportions  which  give  n  well- 
graded  and.  therefore,  a  dense  mixture,  reduce  segrega- 
tion. 

Consistency  and  Proportions 
In  actual  road  construction  other  factors  than  seg- 
regation control  the  character  of  the  aggregate  the 
consistency  of  the  mixture  and  its  proportions.  Firs^ 
the  aggregate  which  is  economically  available  has  to  be 
used.  Second,  the  proportions  in  most  specifications  are 
limited  to  1:1*  :3  and  1:2:4.  More  variation  in  con- 
sistencv  is  practiced,  but  stiff  mixtures  are  most  com- 
mon  Practically,  the  difTculty  of  placing  and  furnish- 
ing a  drv  mixture  sets  a  constructional-economic  limit 
to  drvne.ss  for  the  mere  purpose  of  decreasing  segrega- 
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tion.  With  these  general  facts  in  mind,  the  results  of 
experience  with  respect  to  consistency  and  proportions 
for  wet-batch  haulage  can  be  stated  as  follows : 

1.  A  dry  mixture  is  best  for  wet-batch  haulage.  Dr>' 
concrete  is  a  relative  term  but  there  is  for  concrete  a 
certain  consistency  which  endures  transportation  with- 
out serious  segregation.  A  quantitative  definition  of 
this  consistency  has  not  been  determined.  A  descrip- 
tive definition  is  about  as  follows:  The  concrete  should 
not  flatten  out  when  dumped  from  the  mixer  into  the 
truck  but  should  stand  slightly  heaped,  possibly  8  to 
10  in.,  in  the  ordinary  four-bag-batch  container,  and 
flatten  out  only  after  the  truck  has  traveled  several 
hundred  feet.  This  consistency  gives  about  a  1-in. 
slump,  in  the  regulation  test,  for  an  ordinary  gravel 
mixture.  It  makes  about  as  stiff  a  concrete  as  is  work- 
able a  concrete  too  stiff  for  hand  finishing  and  requir- 
ing a  finishing  machine. 

The  standard  slump  test  is  not  sufficient  for  deter- 
mining the  safe  consistency  of  mixture  for  wet-batch 
haulage.  It  is  indicative  and  should  be  retained  but 
with  skilled  foremen  and  inspectors  a  closer  check  can 
be  held  on  the  mixture  by  its  appearance  as  it  is  dis- 
charged from  the  mixer  or  from  the  truck  at  the  end  of 
the  haul.  The  slump  of  a  gravel  concrete  is  different 
than  that  of  a  stone  concrete.  Also,  the  gradation  of 
the  mixture  and  the  size  of  the  aggregate  effect  the 
slump.  Therefore,  the  slump  of  a  concrete  is  not  a  close 
enough  measure  to  detect  the  narrow  zone  of  variation 
in  wetness  between  a  mixture  which  will  segregate  and 
one  which  will  not.  A  few  quarts  of  water  will  make  a 
safe  mixture  unsafe  in  respect  to  segregation. 

2.  The  proportions  of  the  mixture  are  significant  in 
west-batch  haulage  only  as  they  affect  gradation.  Well- 
graded  materials,  that  is,  a  dense  mixture,  decrease  the 
tendency  to  segregate.  The  opinion  sometime  expressed 
by  hauling  crews  that  a  1:2:4,  or  some  other,  mixture 
cannot  be  hauled  wet,  is  based  on  misapprehension. 
If  a  mixture  is  well,  graded  it  makes  little  difference  in 
its  tendency  to  segregate  what  its  numerical  propor- 
tions may  be.  In  Iowa,  where  the  use  of  pit-run  gravel 
has  been  highly  perfected,  proportions  as  odd  as  1:2*  :1 
have  been  hauled  wet. 

Construction   Difficulties 

Wet-batch  haulage  involves  construction  difficulties 
which  do  not  exist  when  the  mixing  is  done  on  the  road. 
More  weight  has  to  be  hauled  and  more  work  is 
required  to  place  and  finish  the  concrete. 

With  mixtures  showing  a  1  to  2-in.  slump,  trouble 
has  been  experienced  generally  in  securing  a  dump  body 
which  will  discharge  all  its  contents.  On  short  hauls 
and  with  ideal  conditions  the  mixed  concrete  will  dump 
without  adhering,  however,  the  major  part  of  the  time 
it  is  necessarj'  to  pick  or  dig  a  portion  from  the  truck 
regardless  of  the  type  of  body  used.  The  packed 
niaterial  when  loosened  requires  more  work  to  secure 
uniformity  in  placing  than  where  the  concrete  is  dis- 
tributed directly  from  the  mixer  onto  the  subgrade.  The 
water  in  the  mixed  concrete  of  course,  adds  to  the 
weight  hauled  compared  with  dry  batch  haulage. 

A  concrete  dr\-  enough  to  be  hauled  wet  ordinarily 
cannot  be  finished  economically  by  hand.  With  finish- 
ing machines  little  difl^iculty  is  experienced.  During 
extremely  hot  weather  it  is  necessary  to  wet  the  sand 
18  well  as  the  stone  or  gravel  sometime  in  advance  of 
the   mixing.      Enough    water   to   saturate   the   sand    is 


required.  If  it  is  not  soaked  the  material  will  absorb 
water  while  the  batch  is  being  hauled  and  there  will  be 
trouble  in  dumping  and  finishing.  Under  normal  con- 
ditions little  difficulty  is  experienced  in  machine  finish- 
ing concrete  which  has  been  hauled  three  or  four  miles, 
but  in  very  hot  weather  the  concrete  is  sometimes  too 
stiff,  after  being  hauled  several  miles,  to  be  finished 
easily. 

Roads  built  of  concrete  hauled  from  central  mixing 
plants  have  not  been  long  enough  in  service  to  indicate 
conclusively  whether  they  are  inferior  or  superior  to 
roads  built  of  concrete  mixed  on  the  grade. 

Observation  generally  does  not  indicate  that  there  is 
any  difference  in  the  strength  of  the  concrete.  This 
conclusion  is  supported  by  tests  at  three  months  of  field 
specimens  from  a  number  of  concrete  road  jobs  in 
Iowa.  On  five  jobs  carried  on  in  1920  using  1:2:3* 
sand-  and  gravel-concrete,  the  mixing  was  done  on  the 
road  for  three  and  at  a  central  plant,  with  wet  batch 
haulage,  for  two,  and  the  results  of  crushing  tests  were 
as  follows : 

Average  of  19  spHcimens,  !oad  mix 3.660  lb. 

.-Average  of  24  specimen.s.  road  mix 3,870  lb. 

-A.verae<-  30  specinun.s.  i oail  mix 3.990  lb. 

Average  of  21  specimen.'',  rentral  mix 3.SO0  lb. 

Avcragi*  of  26  specimens,  lentral  mix 3.46<»  lb 

There  is  radical  difference  of  opinion  respecting  the 
uniformity  of  the  concrete  secured  when  central  mixing 
and  wet-batch  haulage  are  employed.  The  extreme 
opinions  may  be  summarized  as  follows : 

1.  In  no  case  has  it  been  possible  to  secure  a  uniform 
concrete  when  wet  concrete  was  hauled.  It  is  believed 
that  unless  the  concrete  is  remixed  after  reaching  the 
road  a  non-uniform  pavement  will  result. 

2.  The  concrete  which  is  delivered  by  wet-batch 
haulage  provides  a  satisfactory  road. 

Conclusion 

In  three  of  the  four  states  whose  experience  has  been 
reviewed  central  mixing  with  wet-batch  haulage  is  con- 
sidered a  satisfactory  construction  method,  when  the 
work  is  carefully  directed.  In  the  fourth  state  inability 
to  secure  uniformity  of  product  has  raised  the  question 
whether  the  method  should  not  be  discontinued. 

The  complete  success  of  wet-batch  haulage  required 
that  some  means  of  controlling  segregation  with  more 
precision   than   is   now   i)racticable  must   be   developed. 


Power  Gas  from  Birmingham  Sewage  Sludge 

Promising  results  from  the  utilization  of  gas  derived 
from  sewage  sludge  are  indicated  by  experiments  con- 
ducted under  the  direction  of  .lohn  D.  Watson,  engineer 
of  the  Birmingham  sewage-works,  England,  according 
to  a  paper  presented  by  him  to  the  Engineering  Section 
of  the  British  Association  for  the  advancement  of 
.science,  about  the  middle  of  September.  Notwith- 
standing various  drawbacks,  including  the  lack  of  a 
gasholder,  gas  was  produced  at  low  cost,  says  the 
London  Sm-vei/or  of  Sept.  23.  The  engine  used  is  des- 
cribed as  "a  standard  town  gas  engine,  capable  of 
giving  34  brake  horsepower  maximum  with  town  gas 
having  a  calorific  valut-  of  .500  to  550  R.t.u."  The  tests 
indicated  that  sewage  sludge  would  yield  a  gas  of  6.50  to 
700  B.t.u.  Mr.  Watson  estimated  that  the  9,000  ( long) 
tons  of  dry  solids  in  the  sewage  sludge  produced  yearly 
at  the  Birmingham  sewage-works  could  be  made  to  yield 
320,000,000  cu.ft.  of  gas.  equal  to  16,000.000  hp.-hr., 
taking  20  cu.ft.  per  brake  horsepower.  This  would  give 
4.400  hp.  per  day  of  10  hours. 
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Concrete  Girders  Jacked  Up  To  Re- 
place Settled  Bridge  Pier 

By  William  J.  Titus 

RriilgG   Engineer,   Indiana  State  Highw.ay    Commission. 
Indianupolls,   Ind. 

BY  SUPPORTING  two  concrete  girder  spans  on  jacks 
while  a  settled  pier  was  removed  and  replaced,  the 
Indiana  State  Highway  Commission  was  able  recently 
to  repair  a  damaged  bridge  at  a  cost  of  about  $1,800 
when  a  new  one  would  have  cost  $15,000. 

The  bridge,  on  Road  33,  about  21  miles  west  to 
Waynetown,  Fountain  Co.,  consists  of  a  four-span  rein- 
forced-concrete  deck  girder  bridge  with  a  17-ft.  roadway 
and  total  length  of  100  ft.  face  to  face  of  abutments. 
It  was  built  less  than  10  years  ago,  but  the  west  pier 
had  never  been  founded  upon  the  solid  limestone  which 
existed  onlv  a  few    fpet   bplmv   the   bottom   of   the   old 


TWO  SPANS  AT  LEFT  WERE  JACKED  UP  AND  THE  PIER 
CARRYING  THEM  REPLACED 

foundation.  This  pier  had  settled  about  6  in.  on  one 
end  and  8  in.  on  the  other,  seriously  cracking  the  pier 
and  so  cracking  the  adjacent  girder  spans  that  it  was 
feared  that  it  would  be  impossible  to  raise  the  spans 
without  destroying  them. 

The  program,  therefore,  was  to  raise  these  spans  to 
their  original  position,  blast  out  the  old  pier,  excavate 
the  foundation  to  the 
bedrock  and  replace 
the  pier  with  a  new 
one  of  concrete.  The 
adjacent  spans  con- 
sist of  five  rein- 
forced concrete  T- 
beams  12  in.  wide 
and  2  ft.  4  in.  deep 
on  the  underside  of 
the  6-in.  roadway 
slab.  A  10-in.  hand- 
railing  3  ft.  7  in. 
high  existed  on  each 
side  of  the  old  bridge. 
The  contractor  first 
excavated  at  each 
end  of  the  old   pier 

and  built  timber  grillages  about  10  ft.  square.  On  top 
of  these  grillages  he  placed  some  heavy  timbers  to  dis- 
tribute tho  load  and  then  placed  two  10-in.  25-lb.  I-beams 
on  each  side  of  the  pier.  At  each  end  of  each  pair  of 
these  I-beams  were  placed  four  screw-jacks  and  a  man 
was  placed  to  operate  each  jack  continuously  until  the 
spans  were  raised  to  their  proper  position. 

The  total  load  to  be  supported  was  approximately 
132,000  lb.  so  that  each  jack  had  to  carry  approximately 
four  tons.     A  little  computation  makes  it  evident  that 


CRACK   IN  PIER  DUE  TO 
SETTLE.MENT 


the  I-beams  were  very  seriously  overstressed,  to  almost 
4.5,000  lb.  per  square  inch.  In  fact  a  measured  deflection 
in  these  I-beams  of  2i  in.  very  quickly  developed.  Con- 
trary to  our  fears  the  stress  in  the  I-beams  was  not 
beyond  the  yield  point  and  no  additional  deflection  devel- 
oped. It  had  been  suggested  to  the  contractor  that 
larger  beams  would  be  necessary  but  he  was  sure  that 
"four  10-in.  beams  would  hold  up  almost  anything." 

The  blasting  out  of  the  old  pier,  the  excavation  to 
bedrock  about  8  ft.  below  low  water  level,  and  the 
placing  of  the  new  pier  proceeded  without  any  unusual 
incidents.  The  weight  of  the  spans  was  lowered  on  to 
the  new  concrete,  the  centering  removed  and  the  bridge 
opened  Aug.  28,  about  sixty  days  after  work  started. 


Sewer  Grades  and  Sewage  Disposal 

A  British  View  on  Dilution  Standards,  Activation 
by  Spiral  Movement,  Low  Sewer  Veloci- 
ties and  Sewage  Utilization 

ACTIVATED  sludge  as  a  means  of  sewage  treatment, 
./v.  sewage  disposal  by  dilution  with  special  reference 
to  dilution  standards  and  to  experience  with  the  Chi- 
cago  Drainage   Canal,   some   of   the   high    points   in  a 
report  on   sewerage  and  sewage  disposal   for  a  South 
American  city,   with   special   reference  to  the  permis- 
sibility of  low  sewer  grades  and  to  sewage  disposal  by     . 
dilution   or  possible   use  of  the   sewage  for   irrigation    I 
in  the  future,  were  features  in  the  second  annual  presi-    I 
dential  address  of  Arthur  J.  Martin,  consulting  engi- 
neer,   London,    England,    before    the    Association    of 
Managers  of  Sewage  Disposal  Works  some  months  ago.    I 
In  reviewing  briefly  the  activated-sludge  process  in    I 
England  and  the  United  States,  Mr.  Martin  referred  to 
the  adoption  of  a  process  for  the  treatment  of  the  sew- 
age   of    Worcester    and    Reading    in    England    and    of 
Milwaukee  and  a  part  of  the  Sanitary  District  of  Chi- 
cago   in    the    United    States.      Mention    of    Chicago 
naturally  led  up  to  the  Chicago  Drainage  Canal  and  to 
the  remark  that  "no  greater  or  more  daring  experiment 
in  the  disposal   of  sewage  by   dilution   has  ever   been 
made."     Mr.  Martin  then  characterized  the  results  as 
"far  from  satisfactory"  and   gave  the   following  com- 
parisons of  standards  of  dilution  in  terms  of  the  amount 
of  clean   water   in   cubic   feet   per   minute   required  to    ■ 
dilute  the  sewage  of  1,000  people,  as  follows:  I 

I'liicago.  lis  oiiginally  con.sidcied  necessary 20*     '* 

I'hicago.  allowed  by  Scoelaiy  of  War 100 

I  'Ineago.    aetually    used 16S  to  :;16 

I'loposed    by    Committee    of    American    Public    Health 

,\ssoeiation    21'"*  io  360 

I  roposed  by   ICnglisli   Royal  Commission I.661 

After  noting  that  the  dilution  proposed  by  the  RoyaJ 
Commission  is  4i  to  7  times  that  proposed  by  the 
American  Public  Health  Association  and  8  to  10  times 
that  actually  used  in  Chicago,  Mr.  Martin  says  that  ■ 
ob\iously  the  commissioners  did  not  intend  their  recom-  I 
mendations  to  be  applied  too  literally,  since  nothing  is 
said  about  the  strength  of  the  sewage.  Account  also 
must  be  taken  of  the  conditions  governing  the  admix- 
ture of  the  .sewage  in  the  water.  Mr.  ]\Iartin  added:  "I 
have  seen  the  sewage  from  a  tank  floating  in  an  unmis- 
takable layer  on  the  surface  of  the  sea,  although  the 
volume  of  the  latter  must  have  been  many  million 
times"  that  of  the  sewage.  "For  these  and  other  rea- 
sons," Mr.  Martin  stated,  "a  very  liberal  margin  of 
safety  must  be  allowed"  in  all  proposals  for  sewage 
disposal  by  dilution. 
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Mr.  Martin's  outline  of  a  sewage  disposal  in-oblem  in 
South  America  with  which  he  had  to  deal  i  apparently 
in  1920),  in  the  course  of  which  he  made  some  inter- 
esting remarks  on  sewer  grades  and  on  final  disposal  of 
sewage,  were  in  part  as  foKows : 

A  population  of  100,000,  rising  to  a  quarter  of  a  million; 
a  city  occupying  some  1,700  acres  of  land;  bounded  on  the 
north  by  a  range  of  hills,  on  the  east  by  a  large  tidal  river, 
on  the  west  by  a  long  tortuous  arm  of  the  sea,  on  the  south 
by  a  low  level  plain  stretching  far  down  the  river.  The 
natural  level  of  the  ground  in  the  city  below  high-water 
mark  of  the  highest  tides;  the  improved  portions  3  or  4  ft. 
higher.  A  water  supply  of  8.8  Imp.  gal.  per  head  per  day, 
to  be  increased  shortly  to  44  Imp.  gal.  No  manufactures 
likely  to  affect  the  composition  of  the  sewage.  A  rainfall 
confined  to  the  period  from  December  to  .lune,  with  fre- 
i|uent  falls  at  the  rate  of  1  in.  per  hour  or  over  and  a  re- 
corded fall  of  6  in.  in  1  hr.  and  50  min.  No  existing  sewers 
other  than  a  few  surface  water  drains,  receiving  also  some 
sewage. 

The  combined  system  was  out  of  the  question,  fur  to 
Larry  the  largest  recorded  rainfall  with  a  velocity  of  3  ft. 
per  second  a  tunnel  47  ft.  in  diameter  would  have  been 
required.  It  was  impracticable  even  to  provide  sewers  to 
.arry  the  rain  water  from  the  back  slopes  of  the  roofs  and 
;he  inner  courts  of  the  houses. 

Recourse  to  pumping  seemed  to  be  inevitable,  for  the 
;ewage  must  be  carried  clear  of  the  furthest  limits  of  the 
"uture  city.  The  heads  of  some  of  the  sewers  will  be  more 
han  six  miles  from  the  outfall;  and  fall  is  woefully  scanty. 
The  only  hope  of  avoiding  pumping  lay  in  the  rise  and  fall 
if  the  tides,  which  range  from  6i  to  12i  ft.  Self-cleansinR 
'elocities  were  of  course  a  sine  quu  non. 

A  Heretic  on  Sewer  Gradients 

I  am,  as  some  of  you  may  be  aware,  a  bit  of  a  heretic  in 
he  matter  of  sewer  gi-adients.  We  are  told  in  the  text- 
looks  that  a  sewer  cannot  be  relied  on  to  keep  itself  clear 
f  the  velocity  of  the  sewage  is  less  than  2,  21  or  even  3  ft. 
I  second.  As  a  matter  of  fact  I  doubt  whether  there  is  a 
own  in  England  without  many  sewers  in  which  the  lowest 
f  these  velocities  is  seldom,  if  ever,  attained.  True,  the 
ewers  are  laid  at  gradients  which  give  the  desired  velocity 
-on  paper;  but  the  flow  in  them  is  ordinarily  so  small  in 
elation  to  their  capacity  that  the  velocity  is  nowhere  near 
hat  which  the  gradient  is  tabled  to  give.  And  yet,  in 
efiance  of  the  prophets,  these  sewers  persist  in  keeping 
hemselves  clear.  I  know  one  such  sewer  in  which,  thx'ough 
he  scantiness  of  the  present  water  supply,  the  ordinary 
elocity  is  about  1  ft.  per  second,  but  from  which  no  trouble 
as  ever  been  experienced. 

Undoubtedly  many  flat  sewers  do  silt  up,  or  even  choke, 
nd  for  this  the  gradient  has  generally  to  bear  the  blame, 
lany  an  innocent  man  has  been  hanged  on  this  kind  of 
vidence.  I  have  not  the  slightest  douht  that,  if  everj  ase 
f  chokage  could  be  investigated,  the  trouble  in  19  cases 
ut  of  20  would  be  found  to  be  due,  not  to  the  flatness  of 
he  gradient,  but  to  faulty  laying,  and  in  particular  to  the 
nfusion  of  jointing  material  into  the  pipe.  I  therefore 
ttach  far  more  importance  to  workmanship  than  I  do  to 
radient. 

At  the  same  time,  when  one  goes  to  a  foreign  country, 
ne  has  to  forget  a  Kreat  deal  that  one  has  learnt  at  home. 
fi  order  that  he  may  approach  the  new  conditions  with 
/hich  he   is  confronted   with   an   even   and   unbiased   mind. 

was  prepared  to  find  that  with  the  higher  ground  tem- 
leratures  which  prevail  in  the  tropics  it  might  be  advisable 
0  use  velocities  somewhat  greater  than  had  proved  suffi- 
ient  in  one's  home  experience.  Accordingly,  I  took  the 
pportunity  aff'orded  by  a  .stay  of  a  few  days  at  Cristobal 
at  the  northern  entrance  to  the  Panama  Canal)  to  obtain 
ome  information  concerning  the  sewerage  of  that  city.  I 
ound  that  the  (jradients  of  the  sewers  were  uniformly 
at — much  flatter  in  fact  than  are  u.sed  in  the  majority  of 
'Hglish  towns.  Several  6-in.  .sewers,  for  instance,  are  laid 
I'ith  falls  of  1  in  330.  They  receive  no  special  treatment 
n  the  matter  of  flushing;  and  they  give  no  trouble.     To  be 


strictly  accurate,  one  of  these  flat  G-in.  sewers  did  choke; 
and  it  had  to  be  relieved  of  a  couple  of  overalls  and  a  shirt. 
But  you  could  hardly  blame  the  gradient  for  that. 

The  standard  which  I  set  before  myself  was  a  maximum 
velocity  of  2  ft.  per  second  at  the  hours  of  greatest  flow, 
and  more  where  practicable;  and  I  resolved  if  possible  to 
secure  such  velocities  by  gravitation.  The  outlook  was  not 
encouraging,  but  by  collecting  the  sewage  as  quickly  as 
possible  into  large  trunk  sewers  which  could  be  laid  at  very 
flat  gradients,  so  as  to  economize  fall  for  use  in  the  branches, 
1  was  able  to  give  every  sewer  a  self-tfleansing  gradient 
without  recourse  to  pumping.  .\s  an  additional  safeguard, 
means  will  be  provided  for  flushing  most  of  the  sewers  at 
high  tide  from  the  river  or  from  the  tidal  creek  to  the  west 
of  the  city. 

An  oval  cross-section  is  frequently  used  for  the  purpose 
of  getting  a  better  velocity  with  small  flows  than  can  be 
obtained  in  a  cricular  sewer;  and  it  occurred  to  me  that 
this  might  be  done  with  advantage  in  the  case  of  my  out- 
fall sewer.  But  on  going  into  the  matter  I  found  that,  so 
far  from  the  velocities  being  better  with  an  oval  sewer,  they 
were  worse  with  all  depths  of  flow.  This  unexpected  result 
was  due  to  the  flattening  of  the  gradient  through  the  fall 
absorbed  by  the  greater  height  of  the  cross-section. 

The  question  of  disposal  presented  but  little  difiiculty. 
The  river  which  flows  past  the  city  drains  an  extensive 
watershed,  large  tracts  of  which  are  covered  with  perpetual 
snow;  and  the  dry-weather  flow  in  one  of  its  tributaries 
which  has  been  gaged  would  more  than  satisfy  the  require- 
ments of  the  committee  of  the  American  Public  Health 
-Association  in  connection  with  the  discharge  of  crude  sew- 
age. And  over  and  above  this  there  is  the  mighty  volume 
of  salt  water  which  sweeps  up  the  river  at  every  tide.  The 
current  is  very  swift;  and  there  are  no  towns,  and  but  few 
houses,  on  the  banks  of  the  river  below  the  city.  It  was 
clearly  a  case  for  disposal  by  dilution.  The  outfall  will 
be  three  miles  below  the  present  boundary  of  the  city,  and 
the  sewage  will  be  stored  while  the  tide  is  rising,  and  during 
the  period  of  high  water,  and  dischai-ged  on  the  falling  tide. 

Regarded  merely  from  the  point  of  view  of  disposal,  dis- 
charge into  the  river  is  undoubtedly  the  best  method  which 
can  be  adopted;  but  there  is  another  consideration  which 
should  not  be  lost  sight  of.  The  country  lives' by  its  agri- 
culture. Year  by  year  it  makes  a  heavy  draft  on  the  fer- 
tility of  the  soil.  The  reserves  of  productiveness  are  doubt- 
less immense.  But  should  we  be  justified  in  squandering 
the  enormous  amount  of  plant  food  which  the  sewage  of 
a  quarter  of  a  million  people  contains?  And  apart  from 
its  manurial  value,  50,000  cu.m.  of  water  per  day,  in  a 
country  where  no  rain  falls  for  six  months  at  a  time,  is 
an  asset  not  to  be  despised.  The  Incas  who  rule<l  the  coun- 
try before  its  conquest  by  the  Spaniards  cariied  out  some 
admirable  irrigation  works,  most  of  which  have  lonj;-  since 
fallen  into  decay. 

It  would  be  a  simple  and  inexpensive  matter  to  pump  the 
sewage  from  the  outfall  sewer  <m  to  the  land  along  its 
course.  During  the  rainy  season,  when  the  soil  receives 
from  the  clouds  all  the  moisture  which  it  can  profitably 
utilize,  the  sewage  would  pursue  its  course  to  the  river. 

Crops  for  Tropical  Sewage  Farm 

You  may  be  interested  to  know  the  kind  of  crops  which 
a  high  authority  on  tropical  agriculture  recommends  for  a 
tropical  sewage  farm.     I  quote  from  his  letter: 

"I  should  say  that  the  greatest  benefit  from  the  sewage 
would  come  from  its  water  content  rather  than  from  its 
fertilizer  content.  .  .  .  The  land  would  become  very 
much  more  valuable  than  it  is  at  present,  as  paying  crops 
could  be  planted.  Chief  among  these  I  would  place  the 
cocoanut  palm,  which  would  yield  exceedingly  well  if  they 
could  be  kept  irrigated  during  the  dry  season.  Some  fruits 
such  as  mangos  and  avocados,  and  several  annuals  such  as 
maize  and  beans,  and  also  cotton,  which  is  grown  in  these 
climates  as  a  perennial.  All  of  these  could  be  used  as 
catchcrops  between  the  cocoanuts  until  they  cjime  into 
bearing." 

I  may  add  that  the  soil  is  a  stiff  clay.  It  contracts  and 
cracks  when  dry,  and  it  will  not  readily  absorb  water.     My 
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correspondent  is  of  opinion  that  it  will  take  sewage  during 
the  dry  season  at  the  rate  of  3,000  gal.  per  acre  per  day. 
Should  a  sewage  farm  be  established,  .'^killed  management 
would  of  course  be  essential. 

Mr.  Martin  did  not  even  consider  it  necessary  to 
screen  the  sewage,  at  least  for  years  to  come.  If,  later 
on,  some  treatment  of  the  liquid  portion  of  the  sewage 
of  the  city  in  question  became  desirable,  "the  activated- 
sludge  process  would  have  strong  claims  to  considera- 
tion, possessing  a*s  it  does  the  great  practical  advantage 
that  the  treatment  may  be  varied  in  amount,  or  even 
suspended  altogether,  according  to  the  needs  of  the 
moment." 

Activation  by  Spiral  Flow  in  Outfall 

Should  the  activated-sludge  process  be  ultimately 
adopted  in  this  South  American  citj',  Mr.  Martin  said 
that  it  might  be  possible  to  utilize  the  long  outfall 
sewer,  5  ft.  in  diameter  and  three  miles  in  length,  in 
place  of  the  usual  activated-sludge  tank  by  putting  into 
effect  a  principle  that  he  Lad  suggested  in  his  address 
a  year  earlier.  This  was  to  cause  "sewage  to  travel 
in  a  spiral  direction  in  a  long  tubular  chamber  at  a 
velocity  sufficient  to  keep  the  sewage,  the  air  and  the 
sludge  intimately  intermixed."  In  the  case  of  the  out- 
fall sewer  just  mentioned,  "the  rotation  of  the  sewage 
would  be  affected"  by  centrifugal  pumps,  "a  due  pro- 
portion of  air  being  drawn  into  the  suction  pipes  and 
thoroughly  churned  up  with  the  sewage  in  the  pumps." 
Reinforcement  of  the  spiral  motion  would  probably  be 
necessary  at  intervals  along  the  outfall  and  "the 
requisite  amount  of  sludge  would  have  to  be  pumped 
back"  from  the  lower  end  to  the  head  of  the  outfall. 
While  "it  may  be  that  the  purification  effected  in  this 
way  will  be  less  complete  than  that  obtained  by  means 
of  diffusers,  the  circumstances  are  not  such  as  to  call 
for  a  high  degree  of  purification." 

On  the  future  of  sewage  disposal,  Mr.  Martin  said, 
at  the  conclusion  of  his  address : 

The  whole  history  of  sewage  disposal  forbids  us  to  be- 
lieve that  finality  has  yet  been  reached.  There  was  some 
excuse  for  thinking  so  ten  years  ago,  for  the  bacterial  puri- 
fication of  sewage  followed  nature  so  closely — her  share  in 
the  work  was  so  large,  and  man's  so  small — that  it  did 
seem  as  if  we  were  at  last  on  the  right  lines.  And  now 
forced  aeration  has  taken  the  foremost  place,  and  finality 
seems  as  far  off  as  ever. 

There  are  two  processes  of  sewage  treatment,  and  only 
two  so  far  as  I  am  aware,  of  which  it  is  safe  to  say  that 
they  will  never  be  superseded,  purification  by  dilution,  and 
purification  by  means  of  land. 

It  is  proverbially  dangerous  to  prophesy ;*but  I  venture  to 
predict  that  among  the  developments  of  the  near  futui'e  will 
be  a  fuller  utilization  of  the  manurial  constituents  of  sew- 
age, and  a  more  general  recovery  of  grease.  We  were  all 
spendthrifts  before  the  war.  But  now  the  need  for  economy 
is  urgent;  and  the  sewage-works  manager  must  do  his  part. 


Jackson  Lake  Reservoir  Full  for  First  Time 

For  the  first  time  since  1916  when  it  was  raised  to 
its  present  elevation  the  Jackson  Lake  reservoir  in  Wyo- 
ming was  filled  in  June  to  its  designed  capacity  of 
847,000  acre-ft.  Water  from  the  run-off  of  the  820 
sq.  miles  of  area  tributary  was  available  in  1917  and 
1918  but  leakage  in  the  4,500-ft.  earth  dike  made  it 
inadvisable  to  fill  the  reservoir  to  its  full  height,  ac- 
cording to  the  Reclamation  Record  for  September.  This 
re.-iervoir  supplies  water  to  750,000  acres  of  land  in  the 
Snake  River  Valley  in  Idaho,  one  of  the  largest  areas 
in   the   world   irrigated    from  a   single   reservoir. 


Penstock  Bursts  During  Tryout  of 
High-Head  Turbine  Plant 

Six-Foot  Pipe  Under  560  Feet  Head  Ruptures 

After  Heavy  Short-Circuit — Structural 

and  Operating  Conditions 

THE  hydrolectric  plant  known  as  Big  Creek  No.  8, 
which  was  recently  completed  in  California  by  the 
Southern  California  Edison  Co.,  was  put  out  of  com- 
mission on  Aug.  20  for  tw^enty-three  days  by  the  burst- 
ing of  the  penstock  at  a  point  about  200  ft.  from  the 
power  house.  The  break  occurred  immediately  after  a 
short  circuit  on  the  transmission  line  that  caused  a 
surge  in  the  penstock,  and  the  fracture  occurred  in  a 
steel  manhole  casting  which  proved,  on  later  examina- 
tion, to  have  a  defect  in  the  form  of  a  slag  pocket. 
Because  of  the  solid  rock  and  well-founded  concrete 
saddles  supporting  the  pipe  where  the  break  occurred. 


i^ ^-^^,  ;  ,t      1 

steel  plate        Break '-^   Steel  casting 
Line  ofy^eld    manhole  nn^ 
Section  at  Point  "AT 
l' metal  "^ ^___ 


■  l$'-2\"- -r)  ■/''""«_ 

txpansion  Joint  at  '1 

lower  end  of  this  section  ' 
Plan  of  Ruptured    Penstock   Section 

};rPTURED    PEXSTOCK    SECTION    AND    SL.VG    POCKET    IX 
MANHOLE  RING   CASTING 
(In   "Srction   at  Point   .V   the  line  of  the  weld   is-  .shown   closer 
to   the   manhole   than   it   is   in   the   actual   pipe.) 

neither  the  shape  nor  the  alignment  of  the  penstock  was 
disturbed  on  either  side  of  the  section  that  burst,  though 
the  upper  part  collapsed  under  external  pressure  as 
the  water  rushed  out.  The  break  was  repaired  b.v 
cutting  out  the  damaged  portion  with  a  torch  anr^ 
fitting  into  place  a  sleeve  which  was  then  riveted  t' 
the  two  open  ends  after  the  necessary  rivet  holes  hat 
been  drilled.    The  section  removed  was  about  19  ft.  long 

The  Big  Creek  No.  8  plant  operates  under  a  head  oi 
(580  ft.  and  has  a  penstock  2,800  ft.  long  varying  ii 
inside  diameter  from  8  ft.  at  the  top  to  6  ft.  at  th' 
power  house,  and  in  thickness  from  2  in.  to  li  i" 
The  upper  part  is  riveted  pipe,  the  lower  part  hammei 
welded,  with  riveted  joints  between  sections.  The  rup- 
ture occurred  one  length  above  an  expansion  joint  in 
the  welded  pipe,  and  passed  close  to  a  manhole  or 
the  upper  side  of  the  pipe.  Th  static  head  at  thi- 
point  is  about  560  ft. 

Co7iditions  at  Time  of  Accident. — The  single  unit  in 
stalled  at  this  plant  has  a  capacity  of  22,500  kw.,  bu 
up  to  the  time  of  the  accident  it  had  not  been  carry  in  i 
a  load  in  excess  of  15,000  kw.  The  plant  had  been  und. 
test  for  four  days  and  on  the  night  previous  to  th' 
breaK  was  put  en  governor  control  for  the  first  tinu 
The  unit  was  then  developing  approximately  10,000  b* 
and  was  operating  at  about  .'■  gate  opening. 

As  nearly  as  the  facts  can  be  established  from  avail 
able  data,  at  the  time  the  short  circuit  occurred,  shortl 
before  G  a.m.,  the  gates  opened  and  the  unit  took  on  ai 
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additional  load;  some  accounts  estimate  this  additional 
load  as  high  as  10,000  kw.  Immediately  thereafter,  it 
is  stated,  the  short  cleared  and  the  turbine  gates  closed. 
Attendants  at  the  plant  describe  the  rupture  of  the 
pipe  as  a  progressive  occurrence.  With  the  first  re- 
port, presumably  marking  the  first  escape  of  water 
through  the  weak  spot  of  the  manhole-ring  casting 
where  the  slag  pocket  was  later  found,  a  small  stream 
of  water,  apparently  from  the  top  of  the  pipe  and  under 
extremely  high  pressure,  shot  high  in  the  air  and  passed 
entirely  over  the  power  house.  This  was  followed  by  a 
rapidly  broadening  stream  of  larger  volume  that  struck 
the  temporary  end  wall  of  the  power  house  squarely  and 
swept  into  the  structure.  The  broader  stream  is  be- 
lieved to  have  marked  the  longitudinal  ripping  of  the 
pipe,  which  occurred  for  a  length  of  8  to  10  ft.  Later 
still  a  circumferential  tear  laid  the  ruptured  section 
wide  open.  In  its  final  position  this  portion  of  the  side 
wall  of  the  pipe  was  almost  flattened  down  on  the 
ground.  The  circumferential  tear  and  the  large  open- 
ing it  caused  were  on  the  side  away  from  the  power 
house,  and  the  larger  volume  of  water  was  diverted  away 
from  the  structure  during  the  remainder  of  the  flow. 

Gages  and  other  instruments  in  the  plant  were  dam- 
aged by  the  stream  of  water  entering  the  plant,  so  that 
complete  operating  data  are  not  available.  It  is  stated, 
lowever,  that  the  short  circuit  caused  a  sudden  draft 
)f  water  resulting  in  a  drop  in  pressure  in  the  pen- 
stock of  about  30  lb.  per  sq.in.,  which  may  have  caused 
I  break  in  the  water  column.  On  this  analysis  the  clos- 
ng  of  the  turbine  gates,  upon  clearing  of  the  short 
•ireuit,  retarded  the  lower  water  column  to  such  an 
:xtent  that  it  was  rammed  by  the  upper  water  column, 
hus  producing  a  destructive  pressure  rise. 

Construction  Incomplete. — When  the  break  occurred 
he  plant  was  operating  without  forebay  or  surge  cham- 
«er.     Construction  on  that  feature  of  the  development 
ad  not  been   completed,  and  a  by-pass  or  temporary 
irect  connection  between  tunnel  and  penstock  was  be- 
ig  used.    This  connection  consisted  of  a  6-ft.  pipe  and 
/as  about  150  ft.  long.     The  air-vent  at  the  upper  end 
f  the  penstock  consisted  of  a  6-in.  pipe. 
At  the  time  of  the  break  the  sudden  release  of  water 
nder  spouting  velocity  emptied  the  pipe  quickly,  col- 
ipsing  the  riveted  pipe  at  the  upper  end  of  the  pen- 
tock  for  a  distance  of  approximately  450  ft.     The  col- 
ipsed  section  of  the  pipe  has   since  been  restored  to 
pproximately  the  original  shape  by  filling  the  pipe  and 
ibjecting   it  to   a  slight   additional   pressure,   a   tem- 
orary  bulkhead  in  the  lower  end  of  the  collapsed  see- 
on   being   used   meantime   to   hold   the   water.      This 
)llapsed  section  extended  down  to  an  expansion  joint 
I  the  first  length  of  welded  pipe.     The  expansion  joint 
as  pulled  open  by  the  collapse  of  the  pipe  above. 
Break  Not  at  Welds.— The  line  of  break  of  the  rup- 
ired   section   of  pipe   passed  along   the   manhole-ring 
isting  but  did  not  cut  across  the  ring,  as  may  be  seen 
1  the  plan  .sketch  herewith.     Except  at  this  manhole, 
16  break  did  not  follow  welded  joints  but  went  through 
18  metal.     The   longitudinal   tear   crossed   a   circum- 
Tential  weld,  and  the  circumferential  part  of  the  break 
■curred  about  a  foot  beyond   that  weld.     There   was 
ime  5,000  lin.ft.  of  welded  joint  in  the  penstock,  none 
which  gave  any  evidence  of  weakness  in  the  stress 
the  accident. 

Slag  Pocket  in  Manhole  Cojiting. — Early  reports  stated 
at  near  point  A  (see  sketch)  of  the  pipe  a  discoloration 


about  J  X  2*  in.  on  the  fracture  face  indicated  a  defect 
in  the  welded  joint  between  plate  and  manhole  casting. 
Closer  examination  showed  this  spot  to  be  outside  the 
weld,  wholly  in  the  casting,  and  to  represent  a  slag 
pocket  in  the  casting.  The  break,  in  fact,  passed  across 
the  weld  face.  A  sketch  of  the  conditions,  furnished  by 
the  M.  W.  Kellogg  Co.,  makers  of  the  welded  pipe,  is 
given  in  the  drawing  herewith. 

Samples  taken  from  this  point  as  also  from  other 
parts  of  the  fi-acture  were  examined  by  the  New  York 
Testing  Laboratories.  Their  report  on  microscopic 
study  of  the  samples  states  that  both  plate  and  casting 
are  of  excellent  character,  but  that  just  at  the  slag 
pocket  the  casting  has  a  large-mesh  structure  of  de- 
cidedly weak  type,  and  many  slag  inclusions. 

The  pipe  had  passed  both  shop  and  field  pressure 
tests  before  the  plant  was  put  in  operation.  In  the  shop 
tests,  each  length  was  subjected  to  50  per  cent  excess  of 
pressure  over  the  final  static  head.  In  the  field,  the 
penstock  as  a  whole  after  completion  was  tested  under 
full  static  head.  No  difficulties  or  weaknesses  devel- 
oped in  these  tests. 


Effect  of  Drought  on  British  Roads 

(London  Correspondence) 

British  road  engineers  are  complaining  of  the  effect 
of  the  prolonged  drought  on  road  surfaces.  This  has 
not  been  so  apparent  in  the  cities,  where  the  surfaces 
are  asphalt  or  wood  block,  nor  on  the  country  high- 
ways surfaced  with  tarmac.  On  all  roads,  however, 
which  have  been  surfaced  with  macadam  or  gravel,  the 
effect  of  the  prolonged  absence  of  rain  has  been  very 
marked.  In  the  majority  of  such  cases,  especially  where 
the  top  covering  has  been  comparatively  thin,  this  cov- 
ering has  been  broken  up  and  ground  to  powder  by 
heavy  vehicles,  especially  by  motor  coaches,  the  effect 
of  the  absence  of  moisture  being  to  present  a  brittle 
shell  to  heavy  traflic.  The  wind  has  carried  away  this 
powder  leaving  exposed  jagged  flints  and  stones. 

In  some  cases  cracks  have  ensued,  so  that  the  entire 
bed  has  thoroughly  disintegrated.  In  fact,  in  traversing 
some  of  these  roads  in  an  automobile,  one  has  the 
impression  of  utilizing  a  country  track  which  has  never 
yet  had  the  attention  of  a  road  engineer.  Much  repair 
work  on  these  and  other  roads  must  be  done  in  the 
short  space  of  time  between  the  arrival  of  necessary 
rain  supplies  and  the  heavy  and  continuous  winter  falls 
when  such  work  is  impossible.  In  the  majority  of  rural 
districts  where  local  authorities  are  dependent  on  well.- 
for  water,  none  has  been  available  for  steam  roller  use 
so  that  urgent  repairs  are  necessarily  delayed. 


Foreign  Commerce  for  August 

The  falling  off  in  exports  and  imports  during  August 
as  compared  with  the  corresponding  month  of  1920  is 
.shown  in  the  following  figures  recently  compiled  by  the 
Bureau  of  Foreign  and  Domestic  Commerce.  The  total 
imports  for  August,  1921,  were  valued  at  $194,767,564  as 
compared  with  $513,111,488  for  August,  1920.  The  value 
of  exports  during  August,  1920,  amounted  to  approxi- 
mately $372.0(10,000  as  compared  with  |.578,000,000  for 
the  corresponding  month  of  1920.  For  the  eight  months 
of  1921  imports  were  valued  at  about  $1,693,000,000 
as  compared  with  $3,994,000,000  for  August,  1920, 
and  exports  at  about  $3,227,000,000  as  compared  with 
$5,475,000,000  for  August,  1920. 
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Results  of  Impact  Tests  on  Bridges  in  England 

Photo-Recording  Strain  Gage  Applied  to  20  Bridges  Yields  362  Records  —  High-Frequency  Vibrations 
Found  Especially  in  Floor  Systems — General  Agreement  With  Prior  Tests — A  New  Formula  Proposed 


AN  ELABORATE  set  of  experiments  to  measure 
.impact  effects  in  railway  bridges  was  carried  out 
during  the  past  year  in  England  by  a  subcommittee  on 
bridge  specifications,  acting  for  an  advisory  committee 
for  the  revision  of  the  Board  of  Trade  requirements 
in  regard  to  the  opening  of  railways.  A  report  on 
these  tests  has  just  been  issued  by  the  Ministry  of 
Transport,  the  report  being  prepared  by  Major  A. 
Mount,  Inspecting  Officer  of  Railways  in  that  depai-t- 
ment.  The  work  done  is  notable  because  of  the  number 
of  measurements  made,  the  use  of  a  photo-recording 
strain  gage  of  high  sensitiveness  and  low  inertia,  the 
pi-esence  of  high-frequency  vibrations  in  the  record 
curves,  and  the  conclusion  of  the  subcommittee  that  a 
new  impact  formula  is  desirable,  of  the  same  form  as 
the  Pencoyd  but  with  different  constants.  The  main 
features  of  the  report  are  summarized  in  the  follow- 
ing paragraph. 

When    discussing    permissible   working    stresses    for 
railway     bridges,     in     May     1920,     the    subcommittee 

2  M.  P.  H. 


recognized  "that  there  was  divergence  of  practice  among 
railway  companies  in  dealing  with  impact  effect.  Some 
vary  the  permissible  working  stress  of  6i  tons  per 
square  in.  in  accordance  with  the  span,  or  with  a  range- 
of-stress  formula,  while  a  minority  make  no  allowance." 
Because  of  these  facts  and  the  active  interest  in  the 
subject  already  manifested  by  railway  bridge  engineers 
in  India,  the  adoption  of  a  unifonn  specification  was 
considered  desirable.  "The  adoption  of  the  Pencoyd 
formula  was  contemplated,  but  it  was  recognized  that 
the    view    was    held    by    engineei's  that  this  formula 
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Tiouph  l"ncier  Rail 
Impact  29%    ±2 

NORTHOLT  DRIDGE.  GREAT  WESTERN  RT. 
(LongiluUinal  troughine,  ballasted  2  ft.,  span  15  ft.) 
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Inside  .Stiingcr.  Impact  93%    ±50 
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Middle  of  Bottom  Chonl 
Impact  37%    a:33 

RKIUGE  i»80.  .=;oUTH  EASTERN  &  CHATHAM  RT. 
(Tiu.s-i  span  88  ft.  2  in.:  panels  10  ft.) 


28    M.  P.  H. 
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Troi-li    Flooring.    Imp.ict    IfiV, 

BRIDGE  ZVi.  SOUTH  EASTERN  &  CHATHAM  RY. 
(Platc-sirUcr  span,  CO  ft.) 


Top  Chord  "" 

Bottom  Chord  ^.n^^v^'w'^  , 
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^^  Impact   45%    ±10 

STOKE  CAN.VOM  BRIDGE,  GREAT  WESTERN  RY. 
(flatc-glrdcr  span,  66  ft.) 
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Main  Girder,  near  MIdspan.  Impact  26  Tc    +4 
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gel-.   Impact   61%    ±4 


r.VRRETT  RIVER  BRIDGE.  GREAT  WESTERN  RT. 
(Double-track  truss  span,  112  ft.    Panel  13  ft.  g  in.) 
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Bottom   Flange,   Impact  92%    ±g 
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Web   Plato    (diagonal  stress.    2nd   panel).   Impact   SSC'o    ±40 

DENIIAM   BRIDGE.  GREAT  WESTERN  RT. 

(Plato-girder  span,   26  ft.) 


Middle  of  Tod  Chord.  Impact  13%    ±2 
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Deflection   Diagram 
(For  two  engines  : 
2nd  has  counterweights  37*  ahead  of  flrst> 

MAUNBY  BRIDGE,  NORTH  EASTERN  RY. 
(Truss  spun,  146  ft.  S  In.) 


FIO.  1.     SPECIMEN  RECORDS  OF  ENGLISH  TESTS  OP  BRIDGE  IMPACT 
(The  ciirvea  arc  reproduced  full  orlelnal  size,  but  bIiow  only  short  sections  of  the  records) 
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TABULATED  RESULTS  OF  IMPACT  TESTS  ON  ENGLISH  BR  IDGES  FOR  COMMITTEE  OF  MINISTRY  OF  TRANSPORT 
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R.B. 

S'O" 

V.  98-101 

63 

63 

0-396 

3-78 

0-90 

1-50 

C7 

S.E.  &  C.R. 

980 

•94 

0. 

„ 

R.B. 

9' 8" 

V. 19-25 

54 

46 

0-277 

2-57 

U-89±ll 

1-57 

79+22 

S.E.  &  C.R. 

980 

•94 

0. 

R.B. 

9' 8" 

VI.  19-25 

54 

46 

0-277 

2-57 

0-78+17 

1-42+6 

93+50 

_ 

L.  &  N.W.R. 

45 

•65 

0. 

„ 

C.G. 

10'  0' 

VI.  178-181 

65^5 

65-5 

0-44 

1-49 

1-22 

1-95 

60 

43 

G.W.R. 

Blackthorn 

•94 

B. 

„ 

R.B. 

10' 8- 

V.  106-110 

64-5 

64-5 

0-43 

3-09 

1-65 

2-55  +  14 

54-5+9 

L.  i  N.W.R. 

27 

1-98 

J.A.C. 

„ 

C.G. 

12'  0" 

VI.  170-172 

65^5 

65-5 

0-96 

1-33 

0-5 

0-81 

62 



G.W.R. 

Parrett 

•62 

0. 

„ 

R.B. 

13'  8" 

VI.  88-92 

64-75 

63-75 

0-23 

4-00 

1-Si 

2-9S±6 

61+4 



G.W.R. 

Stoke  Cannon 

•81 

0. 

„ 

R.B. 

14'  8" 

VI.  71-75 

63^5 

54 

0-24 

3-66 

2-12 

2-65 

25 

_ 

G.W.R. 

Northolt 

■5 

B. 

„ 

L.T. 

15'  0' 

V.  126-130 

63-5 

63-5 

2-77 

5-56 

2-50 

3-22 

29 

1        

S.E.  &  C.R. 

134 

•56 

0. 

one 

C.G. 

1.5'  1" 

VI.  48-51 

63 

63 

0-437 

2-39 

1-85 

3  54 +23 

91  +  12 

i        

G.W.K. 

Parrett 

•35 

B. 

two 

C.G. 

16' 0" 

VI.  98-101 

63 

63 

0-66 

3-30 

2-12 

3-09 

46 



G.W.R. 

Stafford  s 

■35 

0. 

„ 

C.G. 

16' 0' 

V.  63-67 

56 

56 

0-22 

2-93 

2^28 

3-15 

38 



S.E.  &  C.R. 

980 

•94 

0. 

„ 

C.G. 

20'  d" 

V.  26-29 

57  •S 

57-5 

0-662 

1-84 

1-20 

1-93+8 

61±7 

_ 

S.E.  4  C.R. 

339 

•185 

0. 

one 

P.P. 

21'  4" 

V.  35-40 

57-5 

47 

0-33 

1-78 

1-42 

2-l±7 

48+5 



G.W.R. 

Blackthorn 

■94 

B. 

two 

C.G. 

22'  0" 

VI  106-110 

64^5 

64-5 

0-88 

2-27 

1^25±5 

1-70±10 

36+13 



8.E.  &  C.R. 

1597 

•54 

B. 

one 

P.P. 

23' 4" 

VI.  8-lS 

55 

55 

0-633 

1-17 

1-08 

1-31 

26 

14 

G.W.R. 

124/21 

•28 

B. 

two 

P.P. 

25' 0- 

VI.  83-87 

67^5 

38 

0-716 

2-60 

1^53 

2-07 

35 

G.W.R. 

Denham 

•46 

B. 

P.P. 

26'  0' 

V.  116-120 

62^5 

62-5 

1-66 

3-60 

1^55 

2-98+13 

92±8 

20 

G.W.R. 

Denham 

•46 

B. 

,, 

P.W. 

26'  0" 

VI.  121-125 

67 

67 

0-27 

0-89 

0-43±5 

0-85+7 

9S±40 

G.W.R. 

Denham 

•46 

B. 

„ 

P.P. 

26' 0' 

V.  121-125 

67 

67 

1-03 

2-20 

1-25 

1-95 

56 

20 

G.W.R. 

Parrett 

•62 

0. 

C.G. 

2S'  0" 

V.  88-92 

64-75 

64-75 

0-39 

2-08 

1^20 

1-73 

44 

21 

G.W.R. 

Stoke  Cannon 

•81 

0. 

„ 

C.G. 

29'  0' 

V.  71-75 

63^5 

63-5 

0-45 

2-08 

135 

2-00 

48 

S.E.  &  C.R. 

1577 

•48 

B. 

one 

P.P. 

30' 0" 

VI.  1-7 

58 

45 

0-652 

1-38 

1^05 

1-44 

37 

22 

G.W.R. 

Pairett 

•35 

B. 

two 

P.P. 

42' 0" 

V.  "102-105 

59 

59 

1-18 

3-34 

1^60 

2-21 

38 

G.W.R. 

Parrett 

•35 

B. 

„ 

P.P. 

42' 0" 

VI.  102-105 

59 

59 

1-18 

3-34 

0^80 

1-00 

25 

_ 

L.  &  N.W.R. 

31 

1-00 

J.A.L. 

„ 

R.B. 

44' 7" 

V.  161-163 

64-5 

64-5 

1-82    ■ 

1-70 

0-17 

0^30 

76 



L.  &  N.W.R. 

31 

1^00 

J.A.L. 

„ 

R.B. 

44' 7- 

VI.  155-160 

84 

84 

2-23 

2-20 

0-52 

0^75 

44 



S.E.  &  C.R. 

825a 

•65 

B. 

one 

P.P. 

48' 0' 

V.  52-55 

60 

45 

1031 

1-59 

0-80 

1-42 

77-5 

40 

S.E.  &  C.R. 

825a 

•65 

B. 

„ 

P.W. 

48'  0" 

V.  56-57 

52 

52 

0^259 

0-46 

1-17 

1-55 

32^5 

S.E.  &  C.R. 

134 

•56 

0. 

,, 

P.F. 

56'  8" 

V.  48-51 

63 

43 

0-863 

1-53 

1^07 

1-50 

40 

16 

S.E.  &  C.R. 

473 

•52 

B. 

„ 

P.P. 

60'  0" 

VI.  58-62 

42 

42 

1-71 

3-27 

2-05 

2-23 

9 

G.W.R. 

Staffords 

•35 

0. 

two 

P.P. 

64'  0" 

V.  68-70 

59-5 

59^5 

1-17 

3-3 

2-20+13 

3-43 

56  +  10 

40+S 

G.W.R. 

Staffords 

•35 

0. 

„ 

P.P. 

64'  0" 

VI.  68-70 

59-5 

59^5 

1^38 

3-9 

2-12+15 

3-05 

45±10 

26±9 

L.  4  N.W.R. 

27 

1-98 

J.A.C. 

„ 

P.P. 

66'  4" 

VI.  164-169 

67 

67 

3-18 

1-60 

0-65 

0-94 

45 



L.  4  N.W.R. 

27 

1^98 

J.A.C. 

„ 

P.P. 

66'  4" 

V.  164-169 

67 

67 

2-57 

1^31 

0^95 

1-34 

41 



L.  &  N.W.R. 

45 

•65 

0. 

P.P. 

75'  6" 

V.  173-177 

67 

67 

1-51 

2^31 

1^09 

1-45 

33 



L.  4  N.W.R. 

45 

•65 

0. 

„ 

P.P. 

75'  6" 

V.  178-181 

65-5 

65^5 

0-95 

151 

0^41 

0-73 

80 

17 

S.E.  &  C.R. 

980 

•94 

0. 

„ 

L.C. 

88'  2" 

VI.  30-32 

57 

35 

1147 

1-44 

1^10+5 

1-51+31 

37  ±33 



S.E,  &  C.R. 

980 

•94 

0. 

jj 

L.C. 

88' 2" 

V.  33-34 

58 

58 

0-616 

0-77 

0^37 

0-58+15 

57  +  40 



S.E.  &  C.R. 

980 

•94 

0. 

L.D.B. 

88'  2" 

VI.  33-34 

58 

58 

1.138 

134 

1-30 

2-02±50 

55  +  40 



G.W.R. 

Blackthorn 

•94 

B. 

P.P. 

94' 0' 

VI.  111-115 

65-5 

65^5 

2-43 

2^59 

1-40 

1-90 

36 

20 

G.W.R. 

Blackthorn 

•94 

B. 

1, 

P.P. 

94'  0' 

V. 111-115 

65-5 

65^5 

1-94 

2-07 

1^92 

2-45 

30 

23 

N.E.R. 

Tees  Viad. 

•48 

0. 

L.D.B. 

100-  0" 

V. 149-152 

60 

60 

1-865 

3-38 

3^15 

3-78 

20 

10 

N.E.R. 

Tees  Viad. 

•48 

0. 

L.V.B. 

100'  0" 

VI.  149-152 

60 

60 

1-236 

2-57 

1-40 

1-70 

21 



G.W.R. 

Parrett 

•62 

0. 

L.C. 

112'  0" 

VI.  93-97 

65^5 

65-5 

1-33 

2-14 

1^41 

1-77+5 

26±4 



G.W.R. 

Parrett 

•62 

0. 

jj 

L.C. 

112'  0" 

V.  93-97 

65^5 

63 

133 

2-14 

0-75 

1-07 

43 

_ 

N.E.R. 

Tees  Viad. 

•48 

0. 

L.C. 

116'  3" 

V.  143-148 

58 

41-8 

1-83 

3-81 

1-30 

1-90+19 

46±15 

21  ±14 

N.E.R. 

Tees  Viad. 

•48 

0. 

L.C. 

116'  3" 

VI.  143-148 

58 

58 

1-593 

3-32 

1-14 

1-32 

16 



G.W.R. 

Stoke  Cannon 

•81 

0. 

L.C. 

132'  0" 

VI.  76-78 

645 

64^5 

1^69 

2-126 

1-3 

16 

23 

13 

N.E.R. 

Maunby 

•634 

0. 

,j 

L.C. 

146'  8' 

V.  133-142 

56^8 

52-4 

1^82 

2-76 

0-97 

157  +  7 

62±7 

26+7 

N.E.R. 

Maunby 

•634 

0. 

^, 

L.C. 

146'  8- 

VI.  133-138 

56-8 

48-4 

1^44 

2-18 

1^85±5 

2-10 

13 

5 

N.E.R. 

Matinby 

•634 

0. 

" 

L.C. 

146'  8' 

VI.  139-142 

56^8 

44-4 

1^78 

2-70 

0^87+10 

1-31  +  10 

51+30 

18±40 

0.     Open  (unballasted) 


Ballasted. 


J..\.C.     Croea  Jack  -Arches 


J.A.I,.     Longitudinal  Jack  Arches 


Typ«3  of    floor: 

Members  : — 

C.T.    Cross  Trough.  R.B.     Rail  Bearer.      P.P.    Plate  Girder  Flango.       P.W.    Plate  Girder  Web.  L.V.B.     Lattice  Girder  Web,  Vortical 

L.T.    Longitudinal  Trough.  C.G.    Cross  Girder,    L.C.    Lattice  Girder  Chord.  L.D.B.     Lattice  Girder  Web,  Diagonal.   H.F.V.     Hish  Frequency  Vibrations. 

J^otea. — In  the  case  of  cross  ti-oughing  the  loaded  length  has  been  taken  as  the  assumed  wiiUb 
over  which  distribution  takes  place. 

-|-  is  the  ratio  of  the  calculated  dead  load  to  the  calculated  effect  of  the  test  live  load  on  the  main 
girder  tested. 

The  live  load  stress  shown  in  Columns  12,  13,  14, refers  to  the  test  load 


provides  inadequately  for  small  and  excessively  for 
large  spans."  It  was  thereupon  decided  to  make 
measurements  of  impact  in  a  number  of  bridges.  The 
instructions  governing  these  measurements  were:  "To 
determine,  as  a  provisional  measure,  pending  further 
more  extended  experiments  which,  it  is  recognized,  will 
be  necessary,  some  formula  or  curve  giving  the 
minimum  desirable  increments  for  impact  to  form  the 
basis  for  calculation  of  stress  in  the  immediate  future." 
All  the  tests  were  made  with  a  Fereday-Palmer 
photographic  stress  recorder,  an  instrument  in  which 
the  compression  of  the  gage  length  tilts  a  small  mirror 


and  changes  the  position  of  a  small  spot  of  light 
reflected  from  a  lamp  upon  a  photographic  film.  This 
film  is  moved  by  a  hand  winder,  under  control  of  a 
speed-changing  transmission,  intended  to  make  it 
possible  to  adapt  the  various  lengths  of  record  to  the 
available  film  length  (about  20  inches;  the  instrument 
uses  a  standard  six-exposure  film  for  21  x  3i-in. 
camera).  A  shutter  in  the  path  of  a  second  beam  of 
light  is  moved  by  clockwork  so  as  to  cover  and  un- 
cover alternately  the  film  on  the  datum  line,  breaking 
it  up  into  lines  and  spaces  each  one-quarter  second 
long.  This  gives  not  only  a  datum  line  for  the  strain 
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cun'e  but  also  a  time  scale  (see  the  specimen  records, 
Fig.  1). 

Major  Mount  states  that  the  instrument  was  found 
subject  to  a  certain  amount  of  datum-line  error,  prob- 
ably due  to  slip  of  the  gage  points  on  the  member. 
The  frequency  of  the  instrument  was  found  to  be  200 
to  300  vibrations  per  second.  Certain  t>-pes  of  trough 
flooring  and  stringers  had  equally  high  frequency;  the 
records  in  those  cases  were  not  reliable.  Attempts 
were  made  to  increase  the  frequency  of  the  instrument 
by  applying  a  stiffer  spring  to  the  moving  mirror,  but 
the  desired  effect  was  not  obtained.  By  clamping  the 
instrument  more  tightly  to  the  member  under  test,  how- 
ever, the  frequency  was  increased  to  about  350. 

Of  the  362  records  obtained  on  20  bridges  ( the  work 
was  done  on  eight  Sundays   in  the  period  from  July 
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FIG.    2.      IMPACT   TEST   RESULTS    AND    FORXIt'LAS 

to  October,  1920)  some  records  are  reproduced  here- 
with, selected  from  a  large  number  given  in  the  report. 
The  structures  selected  for  test  were  steel  bridges, 
"as  far  as  possible  typical  of  British  practice";  they 
ranged  in  span  from  15  ft.  to  146  ft.  8  in.,  and  in  t>T)e 
from  simple  longitudinal  troughing  to  two-girder  and 
three-girder  structures  (both  plate-girder  and  shallow 
truss).  Floor  types  included  open,  ballasted  and  jack- 
arch.  "Special  attention  was  given  to  testing  floor 
members  and  spans  under  40  ft.,  to  which  less  impor- 
tance was  attached  in  the  experiments  carried  out  by 
the  American  Railway  Engineering  Association." 

Test  trains  were  made  up  of  one  or  two  locomotives 
and  a  dynamometer  or  other  car.  "The  engines  were  of 
tj'pical  two-cylinder  passenger  type,  chosen  from 
approximately  the  heaviest  working  on  each  system. 
Speeds  from  zero  (or  crawling)  up  to  a  normal  maxi- 
mum of  55  to  65  miles  per  hour  were  used,  but  in  one 
case  the  speed  was  run  up  to  84  miles  per  hour." 

The  ordinate  scale  of  all  the  records  was  0.1  in.  to 
2,240  lb.  per  square  inch. 

In  determining  and  reading  records,  which  was  done 
with  dividers  and  an  ivory  scale,  readings  checking 
0.005  in.,  allowance  had  to  be  made  for  the  datum 
error,  that  is  the  difference  between  stress-line  ordinates 
at  beginning  and  end  of  a  record.  Half  of  the  datum 
error  was  taken  as  a  measure  of  the  reliability  of  the  re- 
sult, and  this  figure  (converted  to  impact  percentage)  is 
given  in  the  tabulated  results  as  a  plus-or-minus  adden- 


dum following  each  result.  Where  less  than  0.05  ton 
(,2,240-lb.  ton)  per  square  inch  it  was  neglected. 

Features  of  the  Results. — The  recorded  stress  at 
crawling  speed,  considered  as  the  static  stress  due  to 
live  load,  was  found  to  be  in  nearly  evei-y  case  less  than 
the  calculated  live-load  stress  for  the  weight  of  the  test 
train.  The  report  suggests  that  this  is  due  to  neglect- 
ing the  partial  continuity  of  the  stringers,  to  the  deduc- 
tion for  rivet  holes,  to  the  omission  of  web  and  some- 
times part  of  the  flange  in  calculating  moments  in 
plate-girders,  to  the  co-operation  of  floor  system  and 
bottom  laterals  with  the  chord,  to  the  relief  of  main 
stress  occasioned  by  the  secondary  stresses  (distortion 
stresses),  and,  in  the  case  of  jack-arch  floors,  to  assis- 
tance of  the  steelwork  by  the  masonry. 

Aside  from  the  instrumental  vibrations,  which  were 
ignored  in  reading  the  records,  "some  of  the  records, 
particularly  those  of  larger  spans,  show  high-frequency 
vibrations,"  ranging  in  frequency  from  about  30  to  70 
per  second.  "They  are  much  slower  than  those  due  to 
the  instrument,  and  faster  than  those  due  to  the  girder 
as  a  whole,"  and  they  are  considered  to  repi-esent 
definite  variations  in  stress  in  the  member.  These 
vibrations  appeared  in  records  of  bottom-flange  stress, 
but  were  generally  less  evident  in  corresponding  records 
from  the  top  flanges.  In  some  records  it  was  possible 
to  measure  the  amount  of  this  vibrational  stress,  which 
the  report  calls  "secondary  stress";  and  the  i*esults 
of  these  measurements  are  given  in  the  last  two  columns 
of  the  table  of  results,  p.  643. 

The  measured  live-load  stresses  given  in  the  table  are 
those  coiTesponding  to  the  maximum  ordinates,  thus 
including  the  effects  of  any  high-frequency  vibration. 
If  these  "secondarj'  stress  effects"  were  omitted  in 
drawing  the  limiting  cui-ve  of  experimental  results  (in 
a  diagram  like  Fig.  2)  the  curve  would  follow  generally 
the  direction  of  the  Pencoyd  curve  but  would  be  40 
to  50  per  cent  lower. 

The  report  says:  "It  may  then  be  argued  that,  if 
allowance  for  impact  should  exclude  any  inci-ement  on 
account  of  secondary  stress,  the  results  of  these  tests 
should  be  held  to  justify  a  percentage  addition  for 
impact  not  exceeding,  say,  60 ""r  of  the  live  load  for 
any  length  of  span.  These  experiments,  however,  have 
not  been  carried  out  with  the  object  of  exploring  the 
more  theoretical  side  of  this  controversial  problem." 
It  should  be  noted  that  the  term  "secondary  stress" 
in  the  report  i-efers  throughout  to  the  high-frequency 
vibration  and  not  to  what  is  more  commonly  called 
"secondary  stress,"  namely,  that  due  to  distortion  of 
a  truss  under  applied  load. 

After  comparing  the  test  results  with  those  computed 
from  the  Pencoyd  formula,  the  report  says: 

"The  opinion  may  at  fii-st  be  formed  that  there  is  no 
marked  evidence  to  justify  any  decided  departure 
from  the  Pencoyd  formula.  It  must,  however,  be  bonie 
in  mind  that  higher  speeds  than  those  attained  in  the 
experiments  (say  up  to  75  m.p.h.)  are  not  uncommon 
with  express  traffic.  At  the  same  time,  as  this  speed 
is  below  the  critical  speed  for  short  spans,  greater 
impact  effect  than  that  recorded  is  quite  likely  to  result 
under  ordinary  running  conditions.  Moreover,  no  steps 
have  been  purposely  taken  in  these  tests  to  locate 
engine  driving  wheels  in  their  worst  positions,  so  it  is 
improbable,  for  this  reason  also,  that  maximum  result.* 
have,  in  any  case,  been  attained.  In  regard  to  longer 
spans,  the  results  certainly  indicate  that  the  Pencoyd 
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allowance  is  excessive,  provided  that,  as  already  ex- 
plained, comparatively  high  secondary  stress  effect  is 
not  taken  into  account.  Although  in  the  case  of  trough 
flooring,  high  impact  percentages  were  not  measured, 
we  have,  in  view  of  the  above  considerations,  indica- 
tions that  for  floor  members  and  short  spans  the  Pen- 
coyd  formula  does  not  provide  an  adequate  allowance. 
It  will  be  of  interest  to  note  that  high  results  were, 
in  certain  cases,  obtained  on  ballasted  bridges,  and  it 
does  not  appear  therefore,  at  the  moment,  to  be  advis- 
able to  make  special  concession  in  respect  of  this  type." 
Two  formulas  devised  by  the  subcommittee  are  shown 
on  their  plot  of  results.  Fig.  2  on  the  preceding  page. 
The  first,  represented  by  a  dash  line,  is  I  ^  75/ (L  -f- 
50),  giving  a  maximum  of  150  per  cent  increment. 
"This,"  says  the  subcommittee,  "may  be  deemed  a  little 
too  high,  and  moreover  the  curve  does  not  cover  the 
maximum  results  of  the  A.R.E.A.  in  the  important 
neighborhood  of  60-ft.  spans."  The  second  formula, 
represented  in  full-line  curve,  is  I  =  120/ (L  -f  90), 
which  gives  a  maximum  increment  of  133  per  cent. 
Major  Mount  concludes,  "It  includes,  to  all  intents  and 
purposes,  the  A.R.E.A.  results  mentioned  above.  It 
practically  covers  the  mean  of  the  readings  on  7^-ft.  rail 
bearer  on  the  Southeastern  and  Chatham  Ry.  bridge  No. 
134,  and  if  considered  as  covering  only  normal  secondary 
stresses,  it  very  amply  embraces  our  results  for  longer 
'pans.  It  is  the  curve  which,  I  think,  more  nearly  repre- 
sents the  results  of  our  tests." 


capacity  and  could  not  furnish  enough  heat  to  generate  gas 
in  the  conduit,  but  an  electric  arc  caused  by  a  ground  and 
short  circuit  could  easily  heat  the  duct  to  such  a  point. 
Recording  instruments  show  that  the  first  serious  short- 
circuit  occurred  at  10:11  p.m.  on  July  30. 

Recovtvieytdations —  (1)  All  service  tubes  and  conduits 
entering  buildings  and  sidewalk  areas  from  underground 
manholes  should  be  sealed  at  the  entrance  to  the  building 
so  as  to  prevent  passage  of  gas  between  the  manholes  and 
buildings;  (2)  the  type  of  12-duct  conduit  which  failed 
should  be  replaced  by  single-duct  approved  conduits  sepa- 
rated by  concrete  so  that  a  burnout  in  one  will  not  spread 
to  adjacent  cables;  (3)  the  duct  space  should  provide  at 
least  25  per  cent  of  unused  conduit  for  ventilation;  (4) 
manholes  should  be  ventilated  and  have  covers  so  made  as 
to  prevent  them  from  baing  blow  into  the  air  in  case  of 
explosion;  (5)  fire  department  underground  circuits  should 
be  carried  in  municipal  cables  in  conduits,  but  not  in  the 
same  conduits  with  lighting  or  power  cables. 


Street  Explosions  in  Electric  Conduits 

EXPLOSIONS  along  an  electric  cable  conduit  in  the 
center  of  Minneapolis,  Minn.,  on  .July  30,  last,  re- 
ulted  in  blowing  off  manhole  covers  and  sidevfcfalk  lights 
nd  breaking  many  windows.  This  was  a  12-duct  conduit 
arrying  the  mains  of  the  Minneapolis  General  Elec- 
ric  Co.  The  direct-current  mains  to  which  the  build- 
ng  services  were  connected  were  in  an  adjacent  9-duct 
onduit  and  were  not  affected.  Smoke  from  a  manhole 
t  6th  St.  and  Nicollet  Ave.  was  seen  at  10:15  p.m. 
nd  in  a  short  time  two  manhole  covers  were  blown  off, 
oUowed  by  an  explosion  in  an  areaway  which  blew  a 
ole  in  the  sidewalk.  Later,  two  other  manhole  covers 
'ere  blown  off  and  there  was  a  second  areaway  ex- 
losion.  After  the  explosion  there  was  an  odor  of 
laminating  gas  at  the  opening  of  the  first  sidewalk 
xplosion,  and  leaks  were  found  in  a  It-in.  gas  pipe. 
>.n  investigation  was  made  by  the  chief  electrical  in- 
pector  in  the  building  department,  the  fire  marshal 
nd  the  inspector  of  outside  wiring  in  the  city  engineer's 
epartment.  The  report,  as  abstracted,  follows: 
Upon  digging  up  the  conduits  it  was  apparent  that  a 
round  and  short  circuit  had  occurred  at  two  places  and 
le  cables  were  damaged  between  these  points.  Heat  is 
enerated  in  conductors  carrying  current  and  if  prevented 
rem  escaping  it  may  reach  abnormal  temperatures.  The 
>nduit  was  an  asphaltic  compound  and  had  softened  either 
y  the  heat  of  the  short-circuit  or  previously  due  to  the 
eat  of  the  normal  current  and  the  long  spell  of  hot  weather, 
ins  closing  the  air  space  around  the  cables  and  shutting 
ff  ventilation.  The  soil  was  dry  and  afforded  little  escape 
t  heat  by  conduction  or  radiation.  It  was  found  that  this 
uct  softened  at  about  310  deg.  F.  and  gave  off  a  dense 
ellow  smoke  at  470  deg.  This  smoke  burned  freely  in  air 
nd  when  mixed  with  air  in  a  closed  receptacle  it  exploded 
1  ignition,  according  to  tests  made  by  the  city  engineer's 
epartment.  This  would  indicate  that  an  explosion  could 
appen  without  the  presence  of  illuminating  gas. 
The  load  on  the  cables  was  well  below  their  safe  carrying 


Stone  Carriers  Supplant  Cableway 

IN  THE  construction  of  the  Marikanave  dam  in  My- 
sore State,  India,  an  aerial  cableway  was  erected  to 
bring  the  stone  from  the  quarry  to  the  dam  site.  Ac- 
cording to  E.  W.  D.  Slater,  who  lives  in  that  state,  the 


"NOVPGUNNIES"— UNIONIZED  STONE  CARRIERS  OP  INDIA 

engineers  soon  found  that  it  was  cheaper  to  deliver  the 
stone  on  the  work  by  human  means;  that  is,  by  utilizing 
the  local  craft  known  as  "nowgunnies."  These  men  are 
professional  stone  carriers  who  work  in  gangs  of  fif- 
teen, twelve,  eight,  four,  and  two,  and  carry  from  70 
to  150  lb.  per  man,  working  10  hr.  per  day  for  8  annas, 
which  is  16c.  today.  The  stone  are  suspended  on  chains 
attached  to  bamboo  sticks  which  are  carried  on  the 
shoulders  of  the  men  as  shown  in  the  accompanying 
view.  Ninety  per  cent  of  the  stone  on  this  dam  was 
carried  by  gangs  of  four,  for  which  two  men  tracking 
each  other  carried  long  bamboo  sticks  on  their  shoulders 
with  cross  bamboo  sticks  suspended  in  the  middle  by 
chains  with  the  stone  suspended  from  the  cross  stick. 
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Railway  Tracks  Removed  from 
Streets  of  Dallas 

Texas  City  Establishes  Belt  Line  and  Takes 

Main  Lines  from  Streets  to  Form  an 

Industrial  District 

REMOVAL  of  railway  main  tracks  from  streets  and 
.  from  private  right  of  way  in  the  city  of  Dallas, 
Texas,  is  an  unusual  and  important  feature  of  a  "city 
planning"  program  which  includes  the  elimination  of 
grade  crossings,  the  more  systematic  arrangement  of 
railway  facilities  and  the  improvement  of  city  traffic 


RAILWAY  IMPROVEMENTS    AT   DALLAS,  TEX..  IN'CLUDK 
RELOC.\TION  OF  TRACKS 


conditions.     A  considerable  part  of  this  program  has 
been  carried  out,  particularly  as  to  the  railway  work. 

This  city,  with  a  present  population  of  nearly  160,000, 
was  located  originally  on  the  east  bank  of  the  Trinity 
River  because  the  Houston  &  Texas  Central  R.R  and  the 
Texas  &  Pacific  Ry.  happened  to  cross  near  there.  Since 
that  time  six  other  lines  have  entered  the  city,  and  with 
the  usual  unregulated  growth  of  both  the  city  and  the 
railways  there  developed  the  undesirable  feature  of  the 
city  being  cut  into  many  sections  by  main  line  railway 
tracks. 


As  a  result  of  this  situation  the  business  district 
expanded  as  a  long  narrow  stretch  and  grade  crossings 
were  numerous.  Some  of  the  crossings  were  particu- 
larly dangerous  from  the  fact  that  heavy  grades  called 
for  relatively  high  speed  of  trains  in  order  to  pull  over 
the  summits  of  grades.  Another  result  was  the  de- 
velopment of  "blighted  districts"  along  the  railways, 
where  property  which  would  ordinarily  be  good  for  busi- 
ness locations  was  given  over  to  the  cheapest  sort  of 
housing,  thus  constituting  an  economic  loss  to  both  the 
property  owners  and  the  city.  To  remedy  such  condi- 
tions and  to  promote  the  proper  development  of  the  city, 
the  municipal  authorities  in  1910  engaged  George  E. 
Kessler,  city  planning  expert, 
St.  Louis,  Mo.,  to  prepare  a 
city  plan  for  Dallas. 

In  regard  to  the  railway 
situation,  Mr.  Kessler's  report, 
made  in  1911,  recommended 
four  important  features:  (1) 
A  belt  railroad  in  two  loops 
on  the  east  and  west  sides  of 
the  Trinity  River,  connecting 
with  each  other  along  the 
bottom  lands;  (2)  a  union 
passenger  station  on  the  east- 
ern loop  and  at  the  west  end 
of  the  business  district;  (3) 
a  freight  terminal  for  local 
business,  located  near  the  pas- 
senger station  and  adjacent  to 
the  business  district;  (4)  the 
elimination  of  grade  crossings 
in  the  downtown  section  of 
the   city. 

The  union  passenger  station 
was  the  first  project  carried 
out,  this  being  done  by  a  com- 
pany representing  all  the 
railways  concerned.  The  sta- 
tion with  its  approaches  cost 
about  $6,500,000  and  wa.'* 
opened  on  Oct.  8,  1916  (see 
Engineering  News  -  Record. 
June  25,  1914,  p.  1415).  Next 
came  the  separation  of  grade.< 
on  the  Missouri,  Kansas  & 
Texas  Ry.  along  its  right  of 
way  from  the  north  yard  limit 
to  Knox  St.,  2!  miles.  The 
railway  was  elevated  slightly 
and  the  streets  were  depressed. 
This  work,  which  eliminated 
seven  street  crossings,  wa.i 
completed  in  October,  1919,  at  I 
a  cost  of  $460,000,  the  city  paying  for  property  damages 
and  .street  paving.  The  next  work  was  the  construction 
of  that  part  of  the  new  Houston  &  Texas  Central  R.R.  I 
belt  line  from  the  terminal  tracks  to  the  Texas  &  Pacific 
Ry.  main  line  beyond  the  city  limits,  a  distance  of  2.6 
miles.  This  construction  was  done  at  a  cost  of  about 
$300,000. 

Clearing  Tracks  from  Pacific  Ave. — The  completion  ot 
this  belt  line  connection,  in  the  spring  of  1921,  made  it 
possible  to  remove  the  Texas  &  Pacific  Ry.  tracks  on 
Pacific  Ave.  for  a  distance  of  0.67  mile  through  the 
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FIG.  2.     PACIFIC  AVE.  BEFORE  AND  AFTER  REMOVAl> 
OF  T.  &  P.  RT.,  DALLAS.  TEX. 

heart  of  the  citj%  thus  eliminating  nine  dangerous  grade 
crossings. 

Removal  of  the  tracks  from  Pacific  Ave.  was  an  im- 
portant event  which  closed  a  controversy  of  eleven 
years.  In  addition  to  negotiation  with  the  Texas  & 
Pacific  Ry.  it  necessitated  persuading  the  Gulf,  Colo- 
rado &  Santa  Fe  Ry.  to  relinquish  its  running  rights  on 
the  Pacific  Ave.  lines.  This  case  is  considered  a  strik- 
ing illustration  of  what  may  be  accomplished  through 
complete  co-operation  of  the  railways  and  the  city  gov- 
ernment, with  the  backing  cf  public  opinion.  For  sev- 
eral years  business  interests  had  hesitated  to  establish 
themselves  beyond  Pacific  Ave.,  on  account  of  the  rail- 
way obstruction  and  the  consequent  poor  condition  of 
the  property,  in  spite  of  the  fact  that  the  growth  of  the 
city  was  in  this  direction.  With  the  80-ft.  thoroughfare 
dear  of  tracks  there  is  oportunity  for  developing  a  high 
;lass  business  street.  Fig.  2  shows  the  condition  of  this 
street  with  and  without  the  railway  tracks. 

The  railway  company  had  a  long  term  franchise  on 
Pacific  Ave.  which  it  gave  up  in  exchange  for  rights  of 
way  in  a  new  industrial  district.  All  detai.s  of  the 
^reject  were  handled  by  the  Wholesale  District  Track- 
ige  Co.,  composed  of  a  committee  of  business  men. 
rhey  raised  approximately  $534,000  to  purchase  rights 
)f  way  in  the  district  bounded  by  Lamar,  McKinney  and 
Grange  Sts.  and  Ross  Ave.,  which  is  to  be  developed  by 
he  Texas  &  Pacific  Ry.  as  an  industrial  district.  In 
iddition  to  this,  the  railway  had  an  old  passenger  sta- 
ion  at  Lamar  St.  and  Pacific  Ave.  which  was  purchased 
TOm  the  Trackage  company  by  the  city  for  $166,000. 
This  was  the  only  amount  paid  by  the  city.  The  rights 
)f  way  in  the  industrial  district  were  then  given  to  the 
•ailway  in  return  for  the  abandonment  of  its  franchise 
ights  on  Pacific  Ave.  and  the  complete  removal  of  its 
racks.  A  stretch  of  the  Texas  &  Pacific  Ry.  track  north 
if  the  union  station  is  left  unchanged  (see  Fig.  1)  be- 
ause  it  forms  the  lead  into  the  new  industrial  district 
md  also  because  it  is  not  desired  to  remove  trackage 
vest  of  Lamar  St. 

Other  Track  Removal  Projects. — Several  other  prob- 
ems  involving  track  removal  have  been  given  encour- 


agement by  the  success  of  the  Pacific  Ave.  project. 
Chief  among  the  problems  now  under  consideration  are 
the  following:  (1)  Removal  of  the  Houston  &  Texas 
Central  R.R.  main  line  on  its  private  right  of  way  from 
Williams  St.  to  its  intersection  with  the  Missouri,  Kan- 
.sas  &  Texas  Ry.,  near  Highland  Park,  about  3.75  miles; 
(2)  removal  of  the  St.  Louis  Southwestern  Ry.  tracks 
from  Lamar  St.  (0.47  mile)  and  from  Parry  Ave.  (0.50- 
mile).  These  three  changes  would  eliminate  37  grade 
crossings  and  permit  rational  expansion  of  the  city. 

The  Houston  &  Texas  Ry.  project  differs  from  the 
others  mentioned  in  that  the  railway  is  on  its  own  right 
of  way,  but  entire  removal  of  the  line  is  considered 
preferable  for  the  city's  interests,  rather  than  eleva- 
tion of  the  tracks  simply  to  eliminate  grade  crossings. 
A  committee  is  new  working  on  this  project  and  will 
offer  rights  of  way  in  an  industrial  district  in  exchange 


FIG.    3. 


PAVED  MAIN  TRACK  ON  LAMAR   STREET 
(TRACK  TO  BE  REMOVED) 


for  abandonment  of  the  present  right  of  way.  It  is 
proposed  to  transform  the  50-ft.  right  of  way  and  an 
acquired  strip  150  ft.  wide  into  a  200-ft.  boulevard  be- 
tween the  business  di.strict  and  North  Dallas.  The  bene- 
fit to  the  city  and  the  adjacent  property  owners  would 
be  in  the  increased  value  of  this  property,  as  the  section 
of  the  city  traversed  by  the  railway  is  now  of  low  value 
and  is  either  vacant  or  occupied  by  cheap  housing. 

Removal  of  the  St.  Louis  Southwestern  Ry.  tracks  on 
Lamar  St.  would  release  a  thoroughfare  on  the  western 
boundary  of  the  business  section  which  has  been  desig- 
nated as  part  of  a  system  of  belt  trafficways.  It  would 
also  promote  the  opening  up  of  a  section  which  is  con- 
sidered ideal  for  industrial  development  but  which  has 
not  been  developed  on  account  of  inaccessibility  and 
railway  ob.struction.  These  tracks  originally  formed 
the  approach  to  the  company's  old  passenger  terminal, 
but  since  the  opening  of  the  Union  Station  they  are  used 
but  little,  except  as  team  tracks. 

On  Parry  Ave.,  a  re.sidence  street  50  to  100  ft.  wide 
fronting  the  Texas  State  Fair  Grounds,  the  St.  Louis 
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Southwestern  Ry.  has  a  single  track  connecting  \vith  the 
Texas  &  Pacific  Ry.  But  with  the  completion  of  the 
Belt  Line  this  connection  has  become  unnecessary.  Its 
removal  will  release  a  street  needed  for  vehicle  traffic 
.and  will  increase  property  valuations  considerably. 

hidustries  and  Freight  Stations. — Industry  tracks 
served  by  the  abandoned  lines  were  not  provided  for  in 
the  change,  but  most  of  the  industries  are  moving  to 
other  locations  and  others  are  using  trucks.  With  the 
removal  of  the  Houston  &  Texas  Central  line  north  of 
Williams  St.  the  lines  of  the  Texas  &  Pacific  Ry.  and 
the  Texas  &  New  Orleans  Ry.  which  now  connect  with 
the  former  (see  Fig.  1)  will  lose  their  through  connec- 
tion but  will  continue  to  be  used  as  industry  lines. 

The  union  freight  station  proposed  by  Mr.  Kessler 
has  not  been  built,  but  new  freight,  terminal  facilities 
are  expected  to  be  provided  by  individual  railways  when 
they  are  able  to  undertake  these  improvements.  A  new 
freight  station  has  been  completed  recently  by  the  Mis- 
souri, Kansas  &  Texas  Ry.  The  other  lines  are  badly 
cramped  and  probably  will  expand  their  present  facili- 
ties or  seek  new  locations. 

As  to  the  condition  of  the  streets  occupied  by  rail- 
ways, Pacific  Ave.  was  an  unpaved  thoroughfare  with 
ruts,  holes  and  pools  of  water  (see  Fig.  2).  This  street 
was  not  paved  because  the  property  values  did  not  jus- 
tify the  city  in  incurring  the  expense  and  the  property 
owners  would  not  do  so.  The  city  is  now  preparing  to 
spend  $300,000  on  a  storm  sewer  for  Pacific  Ave.  and 
when  this  is  completed  the  street  will  be  paved.  On 
the  other  hand  conditions  on  Lamar  St.  warranted  its 
paving,  as  shown  in  Fig.  3,  brick  being  used  along  the 
track  and  asphalt  at  the  sides. 

Track  Removal  and  Track  Elevation 

The  agitation  for  grade  separation  or  elimination  of 
grade  crossings  at  Dallas,  Tex.,  reached  its  climax  in 
1914,  when  amendments  to  the  city  charter  were 
adopted  giving  the  city  authority  to  require  such  elimi- 
nation. The  administration  which  went  into  office  in 
the  spring  of  1915  was  pledged  to  take  the  necessary 
action.  Removal  of  the  tracks  and  rearrangement  of  the 
railways  in  preference  to  elevation  of  the  tracks  on  their 
existing  locations  was  adopted  on  the  recommendations 
of  both  Mr.  Kessler  and  the  late  John  Findley  Wallace, 
consulting  engineer,  who  was  called  in  by  the  city  to 
investigate  the  situation.  The  following  is  an  extract 
from  Mr.  Wallace's  report,  made  Nov.  22,  1915: 

It  is  possible  tq  bring  about  the  elimination  of  grade 
crossings  by  the  elevation  of  the  tracks  of  the  several  rail- 
roads by  the  expenditure  on  the  part  of  the  railroads  of  not 
to  exceed  $5,000,000.  To  protect  all  of  the  existing  grade 
crossings  by  watchmen,  gates  and  bells  would  require  an 
annual  expenditure  that  would  represent  a  capitalized  value 
of  about  $3,200,000.  The  construction  of  a  bell  line  with 
adequate  interchange  and  terminal  facilities  for  the  joint 
use  of  the  railroads  of  Dallas  would  eliminate  the  necessity 
for  general  track  elevation  and  would  cost  approximately 
$900,000,  including  the  double  tracking  and  grade  separation 
of  a  portion  of  the  Missouri,  Kansas  &  Texas  Ry.  The  re- 
moval of  most  of  the  tracks  within  the  more  central  portions 
of  the  city  and  the  tiiking  over  of  the  rights  of  way  by  the 
city  as  a  part  of  the  street  system  would  be  a  desirable 
accomplishment. 

These  railway  and  municipal  improvements  have  been 
promoted  and  assisted  largely  by  the  Chamber  of  Com- 
merce Metropolitan  Development  Association,  of  which 
Charles  Saville  is  general  manager;  E.  A.  Wood,  engi- 
neer, and  George  E.  Kessler,  city  planning  consultant. 


Making  Chlorine  Gas  at  the  Point  of 
Consumption 

By  Clarence  W.  March 

Consulting  Engineer,  New  York  City 

Extracts  frmn  a  paper  read  b<  fore  the  New  England  Water 
Works  Association,  September,  1921. 

WHY  not  make  chlorine  on  the  job?  This  is  the  best 
and  most  efficient  way  because  the  chlorine  is  made 
as  a  gas  under  atmospheric  pressure  or  less  and  is  im- 
mediately available  for  use  and  in  the  exact  proportion 
to  the  dosage  and  water  pumped  without  the  need  of  further 
control  appai'atus. 

Why  is  it  not  done  to  a  much  greater  extent?  Up  to  the 
present  time  there  has  not  been  enough  recognition  of  the 
basic  economy  of  producing  chlorine  as  wanted  at  the  point 
of  consumption  without  the  necessity  of  tying  up  money  in 
inventories,  in  shipments  and  at  the  factories.  There  is 
not  enough  knowledge  of  various  steps  in  the  manufacture 
and  distribution  of  chlorine  in  the  possession  of  the  con- 
sumer. Manufacturers  of  bleach  and  chlorine  have  shown 
commendable  zeal  in  the  sale  of  their  products  and  have 
helped  the  consumer  by  placing  in  his  hands  excellent  devices 
for  the  control  and  dosage  of  chlorine  to  water,  but  until 
recently  there  has  not  appeared  in  the  market  an  efficient 
enough  machine  at  reasonable  cost  to  make  feasible  the 
manufacture  of  chlorine  in  small  quantities  by  the  small 
consumer. 

Recently  there  has  been  developed  an  electrolytic  cell  bat- 
tery which  takes  very  little  space  and  is  a  unit,  not  several 
units,  which  means  few  parts  and  a  very  low  cost  of  repairs, 
renewals  and  depreciation.  In  addition,  the  efficiency  with 
which  the  power  is  used  makes  the  cost  of  producing  chlor- 
ine 20  per  cent  less  than  present  methods  and  cuts  the  waste 
of  materials  used  in  cells  to  less  than  one-half  that  which 
formerly  seemed  necessary.  It  places  a  more  efficient 
machine  in  the  hands  of  the  small  cc'usumer  than  the  largest 
manufacturers  of  chlorine  use  today. 

[The  author  then  gave  somewhat  detailed  comparative 
estimates  of  the  cost  of  bleach,  liquid  chlorine  and  chlorine 
gas  at  the  place  of  use,  and  pointed  out  the  various  advan- 
tages of  the  latter,  as  he  sees  them.  Stress  was  laid  on  th" 
small  size  of  the  cells  and  the  fact  that  they  can  be  placed 
in  the  laboratory  of  a  small  water-works.  Finally,  the 
author  described  an  average  installation  to  produce  50  lb. 
of  chlorine  daily,  consisting  of  three  working  and  one  spare 
cells,  as  follows. — Editor.] 

Each  of  these  cells  will  produce  17  lb.  of  chlorine  daily  at 
a  rate  of  approximately  1 .'«  kw.-hr.  (a.c.)  per  lb.  of  chlorine 
or  1.^  kw.-hr.  (d.c.)  after  transformation  of  current  per 
pound  of  chlorine  at  the  switchboard.  The  current  used  will 
be  260  amperes  at  2.8  volts  per  cell  or  8.4  volts  at  the  cells 
for  the  battery  of  three  cells.  This  is  for  a  period  of  six 
months.  The  cells  are  approximately  21  ft.  long  x  10  in. 
wide  X  2i  ft.  high. 

The  cells  consist  of  tiiree  parts.    The  concrete  top,  which 
may  be  suspended  from  above  and  to  which  is  attached  peiv 
forated   and  horizontally   corrugated  steel  plates,  carrying 
in  turn  several  sheets  of  asbestos  paper  conforming  in  shape 
to  the  steel  plates.     The  steel  plates  are  the  cathodes  and 
the  asbestos  paper  is  the  diaphragm.     The  anodes  of  Ache-  ^ 
son  graphite  are  suspended  from  the  top  and  are  enclosed 
by  the  steel  plates  which  form  the  compartment  for  receiv-  I 
ing  the  brine  solution  or  electrolyte.     With  a  few  fittings, 
such    as    the   copper   conductors,   the   automatic    brine-feed 
floats,  the  gage  glasses  for  determining  the  height  of  the 
brine  in  the  coll,  and  the  chlorine  outlet  from  the  top  of  the 
cell,  the  cell  is  complete.     The  top  is  solid  except  for  the  ' 
openings  for  the  anode,  float  and  the  chlorine  outlet,  which 
are  sealed  tight  against  leakage  of  gas. 

There  are  no  expensive  parts  to  the  cell.  The  top  is  a 
concrete  casting  of  small  dimensions  and  will  last  five  years 
or  longer.  It  is  subject  to  no  stress  because  it  is  not 
restrained  in  any  direction.  It  can  be  readily  replaced  at 
very  small  cost.  The  cathodes  are  sheets  of  corrugated  steel 
which  last  not  less  than  five  years.  The  anodes  are  the 
most  expensive  but  weigh  only  about  85  lb.  for  the  above 
type.    They  last  two  years  without  replacement    The  mate- 
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rial  is  of  the  cheapest  form.  Cylinders  li  in.  to  2  in.  in 
diameter  and  2  ft.  long  and  a  post  rectangular  in  shape 
and  approximately  2J  ft.  long,  all  pinned  together  with 
graphite  pins.  The  fittings  are  glass,  rubber  and  lead — all 
standard  commercial  forms  and  cheap. 

Discussion — Frank  W.  Green,  superintendent  of  filtration 
Montclair  and  East  Jersey  Water  Companies,  Little  Falls, 
N.  J.,  said  that  his  plant  is  one  of  four  that  has  made  its 
own  chlorine  for  some  years  past  [the  other  three  being  the 
private  plant  at  Montreal  and  the  city  plants  at  Trenton, 
N.  J.,  and  Omaha,  Neb.]  The  cost  of  local  manufacture  at 
Little  Falls  is  lie.  against  8Jc.  per  unit  for  liquid  chlorine, 
but  with  no  allowance  for  power  at  Little  Falls.  An  old 
Nelson  cell  is  used  at  Little  Falls,  which,  Mr.  Green  said, 
is  not  so  good  as  the  Marsh  cell. 


Thin  Binder  Course  a  Menace  to 
Asphalt  Pavement 

Tendency  on  the  Part  of  Engineers  to  Specify 

Depth  of  1  Inch  or  Less  Is  Proving 

a  False  Economy 

By  Roy  M.  Green 

Manager,  Western  Laboratories,  Lincoln,  Neb. 

DURING  the  last  three  years  there  has  been  an 
increasing  tendency  in  asphalt  paving  practice  to 
use  binder  courses  only  1  in.  thick,  in  order  to  reduce 
costs.  In  the  construction  of  the  earlier  pavements  the 
use  of  IJ  and  2  in.  of  binder  was  considered  good 
practice,  the  2-in.  depth  being  regarded  as  the  best. 
The  present  tendency  to  decrease  the  depth  of  the 
binder  course  is  shown  by  the  fact  that  34  per  cent 
of  the  specifications  for  sheet  asphalt  for  1920  from 
42  states  and  municipalities  widely  distributed  over 
the  United  States  call  for  a  depth  of  1  in.,  49  per  cent 
for  1*  in.,  3  per  cent  for  1]  in.,  2  per  cent  for  no 
binder  course  at  all  and  12  per  cent  for  a  binder  depth 
"shown  on  the  plans."    In  other  words,  of  the  specifica- 
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VARIATIONS  IN  BINDER  DEPTH  OF  ASPHALT  PAVEMENT  IN  FORT  WORTH,  TEX 

tions  which  indicated  the  depth  to  which  the  binder 
was  to  be  laid,  approximately  40  per  cent  required  that 
it  be  1  in. 

In  the  construction  of  a  sheet  asphalt  pavement  there 
are  three  reasons  for  which  it  is  desirable  to  lay  a 
i)inder  cour.se.  First,  to  even  up  depressions  and 
irregularities  in  the  foundation  so  that  a  uniform  thick- 
ness of  the  wearing  surface  may  be  laid.  Second,  to 
bind  the  wearing  surface  to  a  stable  combination  and 
thus  reduce  the  possibility  of  waves  being  formed  by 
traffic.  Third,  to  assist  in  preventing  cracks  formed  in 
the  rigid  foundation  from  being  transmitted  through 
the  wearing  surface. 

When  the  concrete  foundation  is  completed  and  ready 
to  receive  the  wearing  surface  it  is  always  slightly 
irregular  in  cross-section.  If  a  fine  bituminous  mi.xture 
were  laid  upon  this  irregular  surface  and  rolled  all 
the   irregularities   of  the   base   would  be   apparent  at 


the  surface.  Due  to  the  poorer  compaction  of  the  weai"- 
ing  surface  above  the  low  spots  in  the  base  and  the 
resulting  porosity  the  surface  would  continue  to  become 
mere  wavy  with  usage.  When  a  binder  course  is  laid 
upon  such  a  foundation  a  surface  true  to  the  finished 
cross-section  and  parallel  with  it  should  be  produced, 
so  that  the  wearing  surface  may  be  laid  to  a  uniform 
depth.  This  is  one  of  the  important  functions  of  the 
binder  course. 

Bituminous  wearing  surfaces  laid  directly  upon  con- 
crete foundations  do  not  become  attached  to  them,  as 
is  shown  when  such  surfaces  are  torn  up.  Under  such 
conditions  there  is  generally  a  movement  between  the 
wearing  surface  and  the  concrete  base.  To  prevent 
such  motion  of  the  wearing  surface  along  the  base  a 
stable  mixtu»e  of  binder  is  interposed.  With  a  binder 
course,  then,  the  concrete  foundation  simply  acts  as 
a  support  to  the  pavement,  the  binder  furnishing  a 
stable  medium  to  which  the  plastic  wearing  surface 
mixture  may  attach  itself.  To  be  successful  the  binder 
course  must  be  a  dense  combination  laid  to  a  sufficient 
depth  so  that  it  may  possess  maximum  stability. 

Foundation  cracks  are  transmitted  to  the  surface 
much  more  readily  in  pavements  that  have  no  binder 
course  between  the  rigid  foundation  and  wearing  sur- 
face. The  reduction  of  the  number  of  these  cracks  in 
the  surface  is  one  of  the  chief  functions  of  the  binder 
course. 

If  the  binder  course  is  to  meet  these  requirements  it 
must  be  properly  prepared  and  laid  to  a  thickness  such 
that  it  may  effectually  even  up  all  irregularities  of  the 
concrete  base  without  being  so  thin  in  places  that  its 
stability  is  sacrificed.  If  the  average  thickness  of  the 
binder  is  only  1  in.  there  will  be  many  places  that  have 
a  thickness  of  only  i  in.  The  illustration  shows  sev- 
eral cross-sections  selected  at  random  from  the  streets 
of  Fort  Worth,  Texas,  where  1-in.  binder  has  been 
used.  It  shows  the  variation 
which  may  be  expected  in  the 
depth  of  the  binder  course  due 
to  irregularities  existing  in 
the  'base. 

Since    it   is   considered   the 
best  practice  to  construct  bind- 
er with  stone  having  a  maxi- 
mum   size    three-fourths    the 
depth   of  the   course,   a    1-in. 
binder  should  be   made   of  a 
stone   I  in.  in  maximum  size. 
When  constructed  of  stone  of  such   a  size   there   will 
he  places  where  the   f-in.  stone  will  be  exposed  at  both 
the  upper  and  lower  surfaces  of  the  binder  course.    When 
the  course  is  being  rolled  many  of  these  will  become 
shattered.     Under  such  conditions   it  is   impossible  to 
expect  any  great   amount  of   stability   to   result   from 
the  course  nor  will   it   be  of  any  great   assistance   in 
reducing  the  number  of  foundation  cracks  from  being 
transmitted  through  the  top  surface. 

Many  more  sheet  asphalt  pavements  that  fail  are 
failures  on  account  of  waviness  rather  than  because  the 
top  surface  is  worn  away  by  traffic,  thereby  exposing 
the  binder.  If  it  is  desirable  to  produce  a  cheaper 
pavement  it  is  much  better  to  reduce  the  depth  of 
wearing  surface  than  the  binder,  the  minimum  thick- 
ness of  which  should  be  1}  in.  This  will  result  in 
greater  economy,  as  the  wearing  surface  is  always  by 
far  the  more  expensive. 
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Interpreting  the  Chemical  Analysis 
of  Portland  Cement 

Suggested  System  of  Recasting  Has  Not  Denon- 

strated  Relationship  of  Such  Results 

With  Physical  Behavior 

By  J.  C.  Witt 

structural  Materials  Research  Laboratory   (Co-operation  Portland 
Cement  Association  and  Lewis  Institute),  Chicago.  111. 

IT  IS  the  purpose  of  this  paper  to  discuss  some  of 
the  tests  that  may  be  applied  to  a  given  sample  of 
Portland  cement  to  determine  its  value  as  a  material 
of  construction.  We  are  to  consider  the  sample  as  rep- 
resenting a  finished  product,  and  the  information  that 
may  be  gained  concerning  it  by  applying  tests,  without 
presuming  any  detailed  knowledge  of  the  raw  materials 
or  the  operation  of  the  particular  plant  in  which  it  was 
produced.  That  is,  the  statements  made  herein  are 
applied  to  the  testing  of  finished  cement,  and  not  to  plant 
control  nor  research. 

The  limitations  of  chemical  analytical  methods  have 
been  in  a  measure  taken  for  granted,  and  comparatively 
little  discussion  has  found  its  way  into  the  literature 
for  some  time  past.  The  general  opinion  has  been 
that  the  results  of  a  complete  chemical  analysis  add 
little  to  the  information  that  may  be  obtained  from  a 
series  of  physical  tests  and  often  magnesia,  sulphuric 
anhydride,  loss  on  ignition,  and  insoluble  matter  are 
the  only  chemical  determinations  made.  It  is  obvious 
that  the  composition  of  a  cement  is  of  the  highest  im- 
portance and  is  the  determining  factor  of  its  quality. 
However,  the  nature  of  the  material  is  such  that  com- 
paratively little  is  revealed  by  the  chemical  analysis, 
though  if  the  quality  is  not  satisfactory,  it  will  show 
up  in  one  or  more  of  the  physical  tests.  Irregularities 
in  composition  that  cannot  be  detected  by  chemical 
means  may  have  a  marked  effect  on  the  physical  proper- 
ties, and  therefore  physical  tests  have  come  into  general 
use  as  the  principal  basis  for  deciding  whether  or  not 
a  cement  is  satisfactory  for  the  use  for  which  it  is 
required. 

Processes  Duking  Clinkering 

The  reason  for  this  lack  of  relationship  between  the 
chemical  analytical  results  and  the  true  composition 
may  be  understood  if  we  consider  the  changes  that  take 
place  in  the  raw  mixture  as  it  passes  through  the  kiln 
and  is  formed  into  cement  clinker.  The  burning  may 
be  divided  into  three  periods.  These  are  not  sharply 
divided,  but  gradually  merge  one  into  the  other.  During 
the  first  period,  moisture  and  organic  matter  are 
expelled.  During  the  second,  the  calcium  carbonate  is 
decomposed,  the  carbon  dioxide  being  expelled,  while 
the  calcium  oxide  remains  behind.  During  the  third 
the  calcium  oxide  unites  with  other  substances  present, 
the  principal  ones  of  which  are  silica  and  alumina,  to 
form  the  mixture  of  chemical  compounds  which  con- 
stitute cement  clinker.  The  progress  of  the  process 
during  the  first  and  second  periods  may  be  readily 
traced  by  chemical  analyses.  Successive  samples  taken 
from  the  upper  to  the  lower  end  of  the  kiln  show  a 
progressive  decrease  in  the  percentage  of  moisture  and 
carbon  dioxide,  and  a  corresponding  increase  in  the  per- 
centage of  calcium  oxide  and  most  of  the  other  com- 
pounds present.' 

After  the  beginning  of  the  third  period,  practically 
no  further  appreciable  change  i.s  revealed  by  chemical 


analysis.  Volatile  substances  have  been  volatilized  and 
the  chemical  changes  taking  place  do  not  involve  any 
change  in  the  proportion  of  the  elements  present.  How- 
ever, if  successive  samples  are  taken  during  this  third 
period  and  subjected  to  physical  tests,  it  will  be  found 
that  they  vary  all  the  way  from  worthless  material  to 
cement  of  satisfactory  quality.  Assuming,  therefore, 
that  a  properly  proportioned  and  ground  raw  mixture 
enters  the  kiln,  the  quality  of  the  resulting  clinker  is 
dependent  on  the  last  period  of  the  burning  process. 
The  first  two  periods  are  simply  preparatory  for  the 
third  or  most  important  period. 

Recently  R.  .1.  Colony'  has  reopened  the  question  of 
the  value  of  chemical  anaylses  in  judging  the  quality 
of  cement.  He  states  that  "...  some  additional 
mode  of  determining  the  quality  of  cement  must  be  em- 
ployed. The  problem  is  to  find  a  simple,  usable,  easily 
applied  method  that  will  supplement  the  standard  tests. 
The  solution  of  this  problem  involves  a  knowledge  of 
the  chemical  composition  of  Portland  cements,  also  of 
their  constitution  (or  componental  composition),  as  the 
behavior  of  a  cement,  when  gaged,  is  dependent  on  the 
physical  and  chemical  characters  of  the  compounds  of 
which  it  is  composed,  the  proportions  existing  between 
them,  and  the  fineness  of  grinding.  It  is  likewise  essen- 
tial to  know  the  character,  behavior  and  composition  of 
the  hydration  products  of  portland  cement. 
As  the  components  of  portland  cement  have  a  definite 
composition,  the  various  oxides  found  oy  chemical 
analysis  must  be  uniformly  distributed  and  united  with 
one  another  according  to  fixed  laws  of  chemical  com- 
bination. Hence  it  should  be  possible  to  recast  an 
analysis  in  much  the  same  manner  as  rock  analyses,  and 
to  obtain  the  percentage  composition  of  the  cement  in 
terms  of  the  actual  compounds,  instead  of  the  oxides 
of  the  elements  forming  the  mass." 

Components  of  Cement 

His  method  of  calculation  is  based  principally  on  the 
constitution  of  portland  cement  as  determined  by  Ran- 
kin, Wright,  and  others  at  the  Geophysical  Laboratory. 
Work  in  this  field  has  also  been  carried  on  at  the 
Bureau  of  Standards  and  elsewhere.  According  to  these 
investigators  the  principal  components  of  portland 
cement  are  a  series  of  calcium  oxide  ana  silica  com- 
pounds, and  calcium  oxicie  and  alumina  compounds. 
Over  90  per  cent  consists  of  the  three  compounds, 
tricalcium  silicate  C3CaO.SiOJ,  dicalcium  silicate 
(2CaO.SiO,"),  and  tricalcium  aliiminate  (3CaO. AtO,)- 
Colony  proposes  to  calculate  the  amount  of  each  of 
these  three  components  from  the  chemical  analysis. 
The  carbon  dioxide,  sulphuric  anhydride,  ferric  oxide, 
and  alumina  are  calculated  to  the  corresponding  calcium 
compounds.  The  remaining  calcium  oxide  (which  we 
shall  designate  as  the  net  calcium  oxide"*  is  then  applied 
to  the  total  silica,  and  by  means  of  simultaneous  equa- 
tions the  amounts  of  tricalcium  silicate  and  dicalcium 
silicate  are  calculated. 

It  is  possible  to  determine  the  approximate  propor- 
tion of  the  components  of  a  cement  by  use  of  the 
petrographic  microscope,  and  the  chemical  analysis  of 
the  material  may  be  of  some  service  in  this  connection. 
However,  in  this  case,  the  real  information  comes  from 
the  petrographic  examination,  and  the  chemical  analysis 
is  only  auxiliary,  a\id  may  be  dispensed  with  entirely. 

In  order  to  make  clear  the  comments  of  the  writer 
on  this  proposed  system  of  calculating  results   (as  he 
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understands  it),  the  vai-ious  steps  are  indicated  in  the 
form  of  equations.  For  each  compound  to  be  consid- 
ered, let  P  =  the  percentage,  and  W  =  its  molecular 
weight.  Then,  starting  with  the  value  determined  by 
analysis  in  each  case,  we  have 
Carbon  dioxide  to  calcium  carbonate : 


p  WraC0_3  _   D 


(1) 


In  the  same  manner,  Pca.so42H.o.  F  Cao.KfjOj,  and 
PsCa'i.A'.jOs  may  be  obtained. 

The  net  calcium  oxide,  which  we  may  designate  as 
FcM.  may  be  calculated  by  the  equation 

PCaO  +  PCO,  +  P-03.2H20  +  PFe203  +  PaIjOj  -  (PfaCn., 
+  PcaS04.2H20   +   P.C'aO.FeoOs  +  PcaO.AljOa)    =  P'CaO.        '2' 

Now,  having  the  net  calcium  oxide,  P'caO.  calculated 
as  indicated,  and  the  total  silica,  PsiOj,  as  determined 
by  analysis,  we  may  calculate  the  percentages  of  tri- 
calcium  silicate  and  dicalcium  silicate  present  in  the 
eement  by  means  of  simultaneous  equations,  assuming 
that  these  two  compounds  (and  only  these)  are  present. 

Let    X  =  %  tricalcium  silicate  =  P2CaO.  .siOj 

y  ^=  *[(-  dicalcium   silicate  =  Pscao.  siOj 

a  =  ^f  net  calcium  oxide  =  P'caO 

b  =  '^c  silica  =  PsiO» 

m  =  the  ratio,  f..- 


the  ratio, 


WsCaO.  SiO. 
WCM 


Then 


WaCaO.  SiOj 

X  -\-  y  =  a  -\-  b 
mx  -\-  ny  =  a 
Solving  for  x  and  y, 

y  =  mia-\-  b)  — < 


X  ^^  a  -\-  b  —  y 
Conditions  in  Ideal  Cement 


(3) 

(4) 


(5) 
(6) 


In  discussing  these  equations  and  the  analytical  work 
on  which  they  are  based,  let  us  assume  two  cases : 

1. — An  "ideal"  portland  cement  made  from  chemically 
pure  materials.  The  calcareous  and  siliceous  materials 
are  exactly  proportioned,  the  burning  has  been  con- 
tinued at  sufficiently  high  temperatures  until  the  maxi- 
mum amount  of  tricalcium  silicate  has  been  formed. 
After  the  clinker  has  been  ground  and  cooled,  the 
proper  amount  of  chemically  pure  hydrated  calcium 
sulphate  ground  to  the  same  fineness  has  been  added, 
and  thoroughly  mixed.  The  sample  is  then  preserved 
in  such  a  manner  that  it  cannot  absorb  either  water  or 
carbon  dioxide. 

2.— A  commercial  portland  cement  of  average  quality, 
which  passes  all  standard  specifications. 

In  an  ideal  cement  there  should  not  be  more  than  a 
trace  of  moisture  or  carbon  dioxide  present.  There 
should  be  no  difiicuUy  in  calculating  the  percentage  of 
gypsum,  tricalcium  aluminate,  and  calcium  ferrite — 
assuming  that  the  formula  given  for  the  last  is  correct. 
Without  going  into  the  details  of  chemical  analytical 
methods,  it  may  be  pointed  out  that  every  determina- 
tion is  subject  to  experimental  errors'  and  results 
obtained  by  different  laboratories  do  not  always  agree.' 
When  the  net  calcium  oxide  is  calculated  by  equation 
(2),  the  result  is  subject  to  the  sum  of  practically 
all  the  analytical  errors  made  in  the  complete  analysis 
of  the  sample.  It  may  happen  that  some  of  the.se  errors 
compensate  each  other,  but  there  is  no  way  of  knowing 


when  this  occurs  and  consequently  it  is  not  possible  to 
make  allowance  for  this  in  the  calculation.  While 
the  error  in  the  result  of  any  one  determination  might 
be  negligible,  or  even  the  algebraic  sum  of  the  errors 
for  the  complete  analysis  might  be  negligible  (in  some 
cases),  it  may  be  seen  that  there  is  always  a  possibility 
of  a  considerable  error  and  the  value  for  the  net 
calcium  oxide  obtained  by  this  round-about  method  can- 
not be  considered  exact. 

In  calculating  the  percentage  of  tricalcium  silicate 
and  dicalcium  silicate  from  the  net  calcium  oxide  and 
the  total  silica,  use  is  made  of  what  is  termed  "indirect 
analysis."  In  some  cases,  it  is  not  possible  to  get  com- 
plete information  by  making  direct  determinations,  and 
in  other  cases  the  work  is  so  difficult  or  so  much  time 
is  required  that  direct  determinations  are  not  made.  It 
is  well  understood,  however,  that  such  indirect  analyses 
are  only  approximate"  and  that  they  should  be  used  as 
sparingly  as  possible.  The  method  is  sometimes  applied 
to  the  determination  of  sodium  and  potassium.  If  the 
weight  of  sodium  chloride  plus  potassium  chloride  and 
the  weight  of  the  chlorine  combined  as  chloride,  or  the 
weight  of  the  chlorides  and  the  sulphates  are  known, 
the  sodium  and  potassium  present  may  be  calculated 
without  determining  them  directly.  The  difficulty  is 
that  small  experimental  errors  cause  considerable  dif- 
ferences in  final  results. 

The  errors  that  may  arise  in  applying  the  principle 
of  indirect  analysis  to  calculate  the  percentage  of  tri- 
calcium silicate  and  dicalcium  silicate  in  a  cement  may 
be  easily  demonstrated.  By  placing  first  y  and  then  x 
equal  to  zero  in  equations  (5)  and  (6)  and  then,  in 
each  case,  solving  for  b  in  terms  of  a,  the  values  for 
silica  which  correspond  to  all  tricalcium  silicate,  and  to 
no  tricalcium  silicate,  respectively,  may  be  calculated. 
If  we  assume  45  per  cent  as  the  net  calcium  oxide  value, 
the  silica  values  are  16.2  per  cent  and  24.2  per  cent 
respectively.  Substituting  these  values  in  Equation 
(5)  and  (6),  the  first  sample  shows  61.1  per  cent 
tricalcium  silicate  and  no  dicalcium  silicate,  while  the 
second  shows  zero  tricalcium  silicate.  That  is,  in  round 
numbers,  a  difference  of  8  per  cent  in  silica  corresponds 
to  a  difference  of  61  per  cent  in  calculated  tricalcium 
silicate.  In  other  words,  in  this  one  part  of  the  system 
of  calculation,  an  analytical  error  is  multiplied  by  7.5, 
or  an  error  of  0.2  per  cent  in  making  the  silica  deter- 
mination becomes  an  error  of  1.5  per  cent — which  could 
hardly  be  considered  negligible.  In  the  same  way,  it 
can  be  shown  that  errors  in  the  calculated  value  for 
net  CaO  have  a  corresponding — though  smaller — effect 
on  the  final  result. 

Commercial  Portland  Cement 

A  recast  analysis  of  a  commercial  cement  is  subject 
to  all  the  errors  just  explained  and  to  a  number  of 
others.  These  arise  from  the  impurities  in  raw  mate- 
rials, differences  in  the  manufacturing  process  at  the 
various  plants,  contamination  from  the  grinding 
machinery  and  fuel  ash,  and  so  on.  It  must  be  re- 
membered also  that  the  work;  on  the  constitution  of 
cement  was  carried  out  with  the  ternary  system,  cal- 
cium oxide,  silica,  and  alumina.  While  these  constitute 
more  than  90  per  cent  of  an  average  cement  neverthe- 
less the  minor  constituents  are  by  no  means  negligible 
and  influence  the  reactions  taking  place  in  the  kiln, 
by  acting  as  fluxes,  for  example.  So  many  variables 
are  involved  that  it  is  impossible  to  say  just  haw  the 


652 


ENGINEERING     NEWS-RECORD 


Vol.  87,  No.  16 


reactions  known  to  take  place  with  pure  materials  are 
modified  under  plant  conditions. 

Indirect  analysis  will  not  reveal  whether  a  mixture 
consists  of  the  two  silicates  alone,  or  the  two  silicates 
plus  free  calcium  oxide.  The  fact  that  the  analysis  of 
a  cement  shows  it  to  occupy  a  given  position  on  the 
triangular  CaO  -  SiO- Al.O,  diagram,  does  not  neces- 
sarily indicate  its  composition  in  terms  of  tricalcium 
silicate,  dicalcium  silicate  and  tricalcium  aluminate. 

Without  discussing  the  merits  of  petrographic  meth- 
ods, it  is  evident  that  the  results  obtained  for  trical- 
cium silicate  and  dicalcium  silicate  by  the  proposed  sys- 
tem of  recasting  chemical  analyses  are  not  dependable, 
because  of  the  many  sources  of  error  that  exist.  Fur- 
ther, the  practical  value  of  such  results  even  if  accurate, 
is  questionable,  since  the  relation  between  the  silicates 
and  the  physical  properties  of  cement  has  not  been 
fully  established. 

According  to  Rankin's  paper'  "Of  these  constituents, 
the  compound  tricalcic  silicate  is  the  one  which  hard- 
ens and  devlops  the  greatest  strength  within  a  reason- 
able time.  This  most  important  constituent,  which 
is  the  one  formed  with  the  greatest  difficulty,  makes 
up  only  about  30  to  35  per  cent  of  an  average  normal 
Portland  cement.  It  may  be  said,  therefore,  that  the 
essential  process  for  the  manufacture  of  portland 
cement  is  the  formation  of  this  compound  and  that 
any  improvement  in  this  process  yielding  an  increased 
percentage  of  tricalcic  silicate  will  increase  the  cement- 
ing value  of  Portland  cement."  However,  Bates'  is 
of  the  opinion  that  "  .  .  .  the  composition  of  port- 
land  cement  should  be  along  lines  which  would  not 
produce  a  great  preponderance  of  either  silicate.  The 
ideal  cement  should  possibly  have  an  excess  of  the 
dicalcium  silicate,  which  would  give  a  not  too  dense 
hydrated  material,  gaining  strength  at  later  periods." 

Equivalent  Weight  Ratios 

Another  recommendation  made  by  Colony  is  that  the 
ratio  of  the  equivalent  weight  of  the  total  calcium 
oxide  to  the  equivalent  weight  of  the  total  calcium 
alumina,  and  ferric  oxide,  respectively,  is  to  be  used  as 
an  indication  of  the  quality  of  the  cement.  He  is  of 
the  opinion  that  the  minimum  value  for  this  ratio 
should  be  set  at  2.4.  It  may  be  seen  by  consulting  any 
book  on  cement  manufacture  that  some  such  formula 
is  always  used  for  calculating  the  composition  of  the 
raw  mixture.  It  is  generally  considered  that,  every- 
thing else  being  equal,  the  more  calcium  oxide  present 
in  a  cement,  the  higher  the  strength  (assuming  proper 
burning),  until  the  calcium  oxide  exceeds  the  equivalent 
of  the  other  compounds  present.  In  this  case  the  excess 
of  calcium  oxide,  will  tend  to  make  the  cement  unsound. 
Therefore,  a  maximum  value  for  such  a  ratio  is  more 
important  than  a  minimum,  but  neither  should  be  speci- 
fied until  unmistakable  evidence  of  the  relationship  has 
been  obtained  by  comparing  a  large  number  of  results 
of  physical  tests  and  chemical  analyses,  by  a  number 
of  operators.  Even  then  its  usefulness  is  questionable, 
if  physical  tests  of  the  cement  have  shown  it  to  have 
a  satisfactory  strength  and  soundness.  There  are  for- 
mulas for  calculating  the  tensile  strength  of  steel  from 
the  chemical  analysis,  and  for  calculating  the  calorific 
value  of  coal  from  its  analysis.  While  these  are  of 
great  value  theoretically,  we  rely  on  the  testing  ma- 
chine and  calorimeter  for  making  routine  tests  on  these 
materials. 


In  the  case  of  the  analyses  and  physical  tests  of  a 
number  of  samples  of  cement  taken  at  random  from  the 
records  of  this  Laboratory,  there  was  no  apparent  rela- 
tion of  the  tensile  and  compressive  strength  either  to 
the  calculated  tricalcium  silicate  content,  or  to  the  cal- 
cium oxide  ratio. 

Summary 

The  information  that  may  be  obtained  from  the  chem- 
ical analysis  of  a  cement  is  limited.  The  percentage 
of  the  various  components  cannot  be  determined  directly 
since  they  contain  the  same  elements  in  common,  and 
a  system  of  indirect  analysis  is  subject  to  so  many 
errors  that  the  results  obtained  are  unreliable. 

The  system  for  recasting  results  of  chemical  analyses 
has  not  demonstrated  any  definite  relationship  between 
such  results  and  the  behavior  of  the  cement  when  sub- 
jected to  physical  tests.  The  system  does  not  give  any 
indication  of  the  degree  of  burning  to  which  the  clinker 
has  been  subjected,  and  it  is  of  no  value  in  showing 
the  proportion  of  the  components  of  the  mix,  since 
this  is  shown  by  the  ordinary  analysis. 

The  ratio  of  the  calcium  oxide  to  the  other  principal 
components  may  offer  some  indication  of  the  strength 
of  a  cement,  but  is  of  little  importance  since  the 
strength  may  be  determined  directly. 
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Electrification  of  Railways  at 
Large  Steel  Plants 

IN  the  railway  systems  of  large  steel  manufacturing 
plants  there  is  a  large  field  for  economy  by  the 
introduction  of  electric  traction  for  the  entire  system, 
as  distinct  from  the  present  occasional  use  of  electric 
traction  for  individual  sections  of  the  plant.  This  view 
was  expressed  in  considerable  detail  in  a  paper  pre- 
sented at  the  recent  annual  meeting  of  the  Association 
of  Iron  and  Steel  Electrical  Engineers,  at  Chicago, 
by  R.  B.  Gerhardt,  electrical  superintendent  of  the 
Bethlehem  Steel  Co.  plant  at  Sparrows  Point,  Md.  A 
brief  abstract  of  this  paper  is  given  below: 

Electric  locomotives  or  cars  are  used  to  some  extent  at 
most  steel  plants  and  although  this  use  has  been  limited 
to  particular  pieces  of  work,  such  as  the  handling  of  hot 
coke  and  hot  ingots,  there  is  a  great  benefit  over  steam 
operation.  The  plan  now  in  view  is  the  complete  displace- 
ment of  the  steam  locomotive  and  the  introduction  of  the 
electric  locomotive  for  all  transportation  and  shifting.  A 
contact  system  is  necessary,  for  although  the  storage  bat- 
tery engine  offers  some  attractions  for  yard  work,  it  is  not 
able  to  withstand  so  much  rough  usage  as  the  straight  elec- 
tric machine,  its  batteries  are  subject  to  a  high  rate  of  de- 
preciation and  the  machine  must  be  idle  at  certain  periods 
of  charging  or  exchanging  batteries.  A  combination 
machine  using  both  line  contact  and  battery  may  have  con- 
siderable advantage  over  the  straight  battery  engine.  Prac- 
tically all  steel  plants  have  a  250-volt  direct-current  system, 
and  this  should  be  utilized  for  traction,  as  the  men  are 
familiar  with  it  and  the  railway  load  would  tend  to  equalize 
the  load  on  the  power  plant 

For  the  contact  system,  the  third  rail  would  be  the  most 
satisfactory,  the  objection  to  the  overhead  wire  being  the 
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extended  use  of  locomotive  cranes  at  steel  plants.  However, 
the  trolley  system  might  prove  of  advantage  for  the  classifi- 
cation yards.  As  to  safety  of  the  third  rail  system,  it  has 
been  in  use  on  blast  furnace  trestles  for  many  years  with- 
out a  single  accident  due  to  contact  with  the  live  rail  having 
the  usual  current  of  250  volts. 

The  under-contact  method  is  preferable  to  the  top  con- 
tact for  safety  and  convenience,  as  it  is  easy  to  step  over 
the  contact  rail  and  there  is  no  danger  in  stepping  on  the 
guard  which  covers  the  rail.  Gaps  up  to  40  ft.  in  length 
can  be  left  in  the  rail  at  road  crossings,  and  when  two 
tracks  are  parallel  the  third  rails  would  be  placed  between 

COST   OF  STEAJI   AKD   ELECTRIC  OPERATION   OF  STEEL  PLANT 
RAILWAYS 

Storage  Third 

Steam            Batter>-  Rail 

No.  of  locomotives 27                    27  23 

First  cost,  complete '. .;         $850,000      -$1,220,000       $1,376,000 

Annual  operating  cost 567,000            438,200  335,100 

Amiual  saving  over  steam 128,800  231,900 

Return  on  investment 1 0 .  5  p .  ct.  1 6.9  p.ct. 

them.  As  to  adapting  the  third  rails  to  complicated  track 
layouts  with  numerous  switches  and  cross-overs,  such  diffi- 
culties have  been  overcome  successfully  at  many  furnace 
tracks. 

For  work  in  buildings  and  at  special  places,  such  as  slag 
dumps,  where  the  third  rail  is  objectionable  or  prohibited, 
the  engines  would  be  equipped  with  a  500-ft.  cable  to  be 
attached  to  a  suitable  electrical  connection.  At  furnaces, 
the  third  rail  would  stop  at  a  convenient  distance,  an  idler 
car  being  placed  between  the  engine  and  the  ladle  car. 
At  scrap  yards,  where  metal  is  liable  to  block  the  track  at 
the  foot  of  the  scrap  pile,  the  cars  could  be  poled  from  an 
engine  on  an  adjacent  track  equipped  with  the  third  rail. 
When  the  plant  railway  is  electrified,  the  next  step  would 
be  to  convert  the  locomotive  cranes  to  motor  operation,  thus 
reducing  their  annual  operating  cost  by  about  50  per  cent. 

Comparative  cost  of  steam  and  electric  railways  for  steel 
plants  is  shown  in  the  accompanying  table,  actual  figures 
being  given  for  steam  and  estimated  figures  for  electric 
traction.  The  operating  cost  includes  fixed  charges,  locomo- 
tive depreciation,  fuel  or  power,  repairs,  operating  labor, 
cleaning  and  the  supply  of  coal,  water,  sand  and  supplies. 

Pump  Stop,  Water  Hammer  and  Pipe  Break 
Follow  Lightning  Bolt 

LIGHTNING,  striking  the  power  line  Sept.  20,  feeding 
^  one  of  the  electrically-driven  pumping  stations  in 
Minneapolis,  threw  out  the  circuit  breakers.  Two  50- 
m.g.d.  centrifugal  pumps,  delivering  water  through  a 
54-in.  steel  lock-bar  pipe  Sfni.  long  to  the  reservoir  under 
100-lb.  pressure  stopped  suddenly  when  the  current  was 
shut  off.  The  water  hammer  resulting  from  the  closing 
of  the  check  valves  caused  the  bursting  of  the  bonnet 
of  a  42-in.  valve  on  a  header  at  the  station  and  the 
failure  of  16  ft.  of  lock  bar  on  the  steel  pipe  i  mi. 
away  from  the  station  and  at  about  the  same  elevation. 
This  double  break  left  the  Northeast  station  tem- 
porarily out  of  service. 

Newspaper  accounts  attributed  the  damage  to  the  pipe 
directly  to  the  bolt  of  lightning,  but  J.  Arthur  Jensen, 
supervisor  water-works,  reports  the  foregoing  informa- 
tion. Further,  he  states  that  temporary  repairs  made 
by  removing  the  broken  bonnet  and  closing  the  opening 
on  the  gate  body  by  a  temporary  plate,  permitted  start- 
ing the  pumps  the  following  morning.  The  break  in  the 
steel  pipe  was  by-passed  by  using  a  second  force  main 
to  the  reservoir.  During  the  repair  the  Camden  station 
was  in  operation  at  a  20-m.g.d.  rate,  the  additional 
amount  required  being  made  up  by  reservoir  storage. 

Repairs  to  the  steel  pipe  were  made  by  tmtting  out  the 
opened  section  and  replacing  it  with  a  heavier  piece  of 
riveted  pipe. 


Cleveland  Reverts  to  Asphalt  Filler 
for  Brick  Pavements 

By  Fred  R.  Williams 

Paving  Engineer  Cleveland,  Ohio 

ASPHALT  filler  for  brick  pavement  in  Cleveland, 
l\  Ohio,  was  used  this  year  for  the  first  time  since 
1905  on  sections  of  Lake  Shore  Boulevard  and  Arlington 
Ave.,  where  a  7-in.  concrete  base  was  employed.  The 
city  has  approximately  7,000,000  sq.yd.  of  brick  pave- 
ment in  service,  built  cumulatively  since  1887.  A  large 
part  of  this  yardage  is  cement-grout  filled  and  is  laid 
without  other  foundation  than  the  natural  sand  of  the 
old  lake  bed  which  underlies  the  city. 

In  1913  Cleveland  laid  its  first  semi-monolithic  brick 
pavement  and  a  year  later  began  the  construction  of 
monolithic  brick.  The  latter  type  has.  in  recent  years, 
where  cement  filler  is  desired,  given  place  almost  en- 
tirely to  a  pavement  on  a  slag  cushion  with  concrete 
base,  approximating  the  semi-monolithic  type. 

That  the  city  now  turns  to  the  construction  of  im- 
portant sections  of  asphalt-filled  brick  pavement  is  due 
to  confidence  in  the  type  and  belief  that  a  higher  quality 
of  asphalt  filler  is  available  than  that  which  could  have 
been  obtained  in  earlier  years.  By  virtue  of  this  filler, 
promise  is  afforded  for  the  repetition  of  the  service- 
life  which  has  characterized  the  older  brick  pavements 
of  the  city,  some  of  which  are  more  than  25  years  old. 

In  addition  to  carrying  hea\'y  through  traffic  the  newly 
paved  section  of  the  boulevard,  lying  alongside  the  city's 
principal  lake-front  pleasure  resort,  is  called  upon  to 
bear  the  extra  traflic  of  thousands  who  visit  the  park  in 
automobiles  during  the  summer  months.  This  accounts 
for  the  heavy  construction.  The  filler  used  was  spe- 
cially made  for  the  city  according  to  the  specifications 
of  the  National  Paving  Brick  Manufacturers'  Associ- 
ation. It  was  applied  at  a  temperature  from  350  to 
375  deg.  F.,  and  immediately  squeegeed  into  the  joints, 
leaving  a  minimum  of  excess  filler  on  the  surface  of 
the  brick. 

The  filler  specification  follows: 

Description  —  Asphalt  filler  shall  be  homogeneous,  free 
from  water  and  shall  not  foam  when  heated  to  200  deg.  C. 
It  shall  meet  the  following  requirements: 

Flash  Point— Not  less  than  200  deg.  C.  (392  deg.  P.). 

Melting  Point — (Ring  and  ball)  not  less  than  65  deg.  C. 
(149  deg.  F.). 

Penetration— At  0  deg.  C.  (32  deg.  P.)  200  gm.,  1  min., 
not  less  than  10.  At  25  deg.  C.  (77  deg.  P.)  100  gm.,  5  sec, 
30  to  50.  At  46  deg.  C.  (115  deg.  F.)  50  gm.,  5  sec,  not 
more  than  110. 

Loss  on  Evaporation  —  163  deg.  C.  (325  deg.  F.)  5  hr., 
less  than  1.0  per  cent. 

Ductility — Not  less  than  3. 

Total  Bitumen  —  Soluble  in  carbon  disulphide,  not  less 
than  99  per  cent. 

Percent  of  Total  Bit  amen  —  Soluble  in  carbon  tetrachlo- 
ride, not  less  than  99  per  cent. 

Reduction  in  Penetration  —  At  25  deg.  C.  (77  deg.  F.) 
due  to  heating  specified  under  "Loss  of  Evaporation,"  not 
more  than  50  per  cent. 

Snow  Melted  in  Turntable  Pits 

In  clearing  snow  at  engine  terminals  the  Canadian 
National  Railways  have  had  very  satisfactory  results 
from  the  use  of  steam  coils  in  turntable  pits.  This 
not  only  facilitates  the  operation  of  the  turntable  but 
enables  the  pit  to  be  u.sed  as  a  snow  melter,  into  which 
is  thrown  the  snow  cleared  from  the  yard  and  tracks, 
the  water  being  carried  off  by  the  drains. 
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Enlargement  of  the  Sewage- Works  of  Baltimore 

After  Experience  with  Primary  Sedimentation  Followed  by  Separate  Sludge  Digestion  and  with  Imhoff 
Tanks  City  Adopts  the  Former  for  Extensions — New  Unit  Described 

By  C.  Edward  Keefer 

Assistant  Designing  Engineer.  SeAver  Division,  Baltimore,  Md. 


SINCE  the  last  extensions  to  the  Baltimore  sewage- 
works  were  completed  in  1916  about  10,000  buildings 
have  been  connected  to  the  sewers.  To  meet  the  added 
volume  of  sewage,  a  primary  sedimentation  tank,  a 
sludge  digestion  tank  and  a  small  pumping  station  are 
being  built.  In  November,  1920,  a  loan  of  $26,000,000 
was  voted  for  public  improvements,  $8,000,000  of  which 
will  be  used  to  extend  the  sewerage  system  into  the 
unsewered  areas  of  the  original  city  and  into  a  por- 
tion of  the  59.7  sq.mi.  of  territory  annexed  in  1918. 
The  sewage  from  all  of  this  annexed  territory  will  flow 
through  the  existing  outfall  sewer  to  the  treatment 
plant  except  that  from  a  section  which  is  separated 
from  the  city  proper  by  the  Patapsco  River  for  which 
another  sewage-works  will  be  built.  As  additional 
sewers   are   built   in   the  city  the  flow  will   increase, 


p.  50 — Editor.]  Everything  points  to  the  adoption 
of  sedimentation  tanks  in  conjunction  with  sludge 
digestion  tanks  as  the  most  logical  solution  of  the 
pi-oblem  for  Baltimore  conditions. 

None  of  the  many  troubles  that  have  to  be  con- 
fronted in  the  operation  of  Imhoff  tanks  are  found  in 
treating  sewage  with  sedimentation  and  sludge  diges- 
tion tanks.  No  foaming  is  met  with;  no  time  is  spent 
squeegeeing;  no  scum  has  too  be  removed;  no  skim- 
ming of  the  tanks  is  required;  and  no  uncertainties  of 
operation  have  to  be  considered.  The  settled  sewage 
from  the  sedimentation  tanks  compares  favorably  with 
that  from  the  Inhoff  tanks  (see  Table  I).  The  digested 
sludge  from  the  sludge  digestion  tanks  and  the  Imhoff 
tanks  are  practically  identical  and  one  dries  as  quickly 
as  the  other  on  sludge  beds.    The  interest  and  depreci- 


Sec+Son      A-A 
PLAN  AND  SECTIONS  OF  PRIMARY  SEDIMENTATION    TANK  FOR  THE  BALTIMORE  SEWAGE-WORKS 


and  provision  vdll  have  to  be  made  to  treat  it  by  the 
expenditure  of  large  sums  of  money  for  extensions 
to  the  plant.  These  extensions  will  consist  of  primary 
sedimentation  tanks  (until  recently  called  hydrolytic 
tanks),  sludge  digestion  tanks,  a  meter  house,  trick- 
ling filter  beds,  sludge  drying  beds,  a  workshop  and 
storage  building,  together  with  the  necessary  conduits, 
pumps,  pipe  lines,  comfort  stations,  roads,  etc. 

Before  designing  the  new  sedimentation  tank,  much 
thought  was  given  to  the  advisability  of  building  in 
place  of  it  one  or  more  Imhoff  tanks.  As  both  kinds 
of  tanks  have  been  in  service  at  this  plant,  it  has 
been  possible  to  get  comparatively  low  figures.  [See 
"Nine  Years'  Operation  of  the  Baltimore  Sewage- 
Works,"  by  Theodore  C.  Schaetzle,  principal  sanitary 
chemist    in   Engineering  News-Record,  July    14,    1921, 


ation  on  the  sedimentation  and  sludge  tanks  is  less 
per  million  gallons  of  sewage  treated  (see  Table  II) 
than  on  the  ImhofT  tanks,  and  the  operating  costs  at 
Baltimore  per  million  gallons  for  treating  the  same 
kind  of  sewage  through  the  .sedimentation  tanks,  sludge 
digestion  tanks  and  trickling  filters  is  53  per  cent  of 
what  it  is  when  the  Imhoff  tanks  and  trickling  filters 
are  used. 

The  primaiy  sedimentation  tank  is  420  ft.  long  and 
103  ft.  2  in.  wide,  with  a  capacity  of  3.800,000  gal. 
to  the  flow  line.  It  is  divided  into  two  compartments 
by  a  baffle  wall  5  ft.  high  at  the  outer  wall  of  the 
tank.  The  compartment  into  which  the  sewage  enters 
is  105  ft.  long  and  has  a  depth  varying  from  10*  to 
12 J  ft.  The  other  compartment  is  315  ft.  long  and 
from   13J   to   15J    ft.   deep.     In   the  smaller  compart- 
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PLAX  AND  SECTIONS   OF  SLUDGE   DIGESTION  TANK 


ment  there  are  three  U-shaped  channels  that  lead  to 
an  egg-shaped  drain,  which  in  turn  empties  into  a 
pump  well.  In  the  larger  compartment  there  is  also 
a  system  of  "U"  channels. 

Normally,  to  get  the  best  results,  the  tank  should 
be  kept  in  continuous  operation  from  ten  days  to 
three  weeks  in  summer,  and  about  six  weeks  in  winter. 


TABLE  I.     COMPARATIVE     AVERAGE     RESULTS     IN      1916 
B.ALTI.MORE    PRI.MARY    ^iEDIJIENTATION    AND    IMHOFF 
Parts   per    Million- 
Effluent  From 


FROM 
TANKS 


Prin 


Settling  solids     102 

Biochemical  oxygen  demand 91 

Total  bacteria I.IOO.OCO 

Add-forming  bacteria 89,000 


After  this  period  it  should  be  cleaned  by  opening  the 
two  12-in.  sluice  gates  which  connect  with  the  pump 
well.  The  sewage  runs  into  this  well,  and  is  lifted  by 
a  12-in.  open  impeller  pump  into  one  of  the  other  sedi- 
mentation tanks  in  operation.  Next,  the  sludge,  which 
is  often  4  or  5  ft.  deep,  is  broken  up  by  a  strei.m  from 
a  i-in.  nozzle,  delivered  under  a  pressure  of  45  lb. 
per  sq.in.  Enough  water  is  added  to  make  the  sludge 
flow  through  the  "U"  channels  and  the  egg-shaped 
drain  to  the  pump,  which  removes  it  to  one  of  the 
sludge  digestion  tanks.  The  grades  of  the  "U"  chan- 
nels vary  from  1.31  to  6  per  cent,  and  the  grade  of 
the  floor  from  8  to  8.2  per  cent.  As  it  wil  be  neces- 
sary for  the  man  who  flushes  out  the  sludge  to  get 
into  the  tank,  it  was  decided  not  to  give  the  bottom  a 
steeper  grade.  Previous  experience  has  demonstrated 
that  it  does  not  take  a  great  deal  of  time  to  remove 
the  sludge  if  the  tank  has  not  been  in  operation  longer 
than  the  period  named. 

The  need  for  additional  sludge  digestion   space  has 


been  urgent  for  the  past  few  years.  In  1916,  when 
the  last  dige.stion  canks  were  built,  the  sewace  flow 
averaged  39.16  m.g.d.  By  1920  this  flow  had  increased 
to  52.12  m.g.d.,  with  an  increase  in  the  quantity  of 
sludge.  Fortunately  there  were  several  low-lying  areas 
of  land  in  the  468-acre  tract  reserved  for  disposal 
purposes  which  have  been  filled  with  sludge  to  an 
advantage.  Because  of  the  lack  of  sludge  room  part 
digested  sludge  has  frequently  been  run  on  the  drying 
beds,  and  a  longer  period  of  time  has  been  required 
to  di-y  it. 

There  are  now  19  sludge  digestion  tanks,  of  which 
three  are  rectangular  and  16  are  circular.  Although 
all  of  them  adequately  serve  the  purpose  for  which 
they  were  designed,  local  experience  of  the  past  ten 
years  has  demonstrated  various  possible  improvements 
and  these  have  been  incorporated  into  the  new  tank. 
The  rectangular  tanks  are  a  considerable  distance  from 
the  sludge  drying  beds.  To  get  the  sludge  to  these 
beds,  a  12-in.  open  impeller  centrifugal  pump  is  used 
to  force  the  sludge  through  several  hundred  feet  of 
12-in.  cast-iron  pipe.  In  performing  this  operation 
much  water  has  to  be  added  to  get  the  sludge  in  a 
sufl[iciently  fluid  condition.  Hereafter  all  of  the  di- 
gestion tanks  that  are  built  will  be  adjacent  to  the 
sludge  beds  so  that  no  pumping  will  be  needed  to 
transfer  the  sludge  to  the  drying  beds. 

The  cJd  rectangular  tanks  were  built  with  a  covered 
channel  around  the  top.  It  was  thought  that  the 
clarified  sewage  could  be  easily  removed  through  this 
channel  but  it  was  found  that  it  distributes  itself  hap- 
hazardly in  pockets  throughout  the  .sludge  accordingly, 
a  similar  channel  was  not  incorporated  in  the  tank  under 
construction. 

The  sludge  draw-off  points  in  the  old  tanks  were 
placed  at  the  bottom  since  it  was  supposed  that  the  un- 
digested sludge  would  form  at  the  top,  and  in  gradually 
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digesting  would  settle  to  the  bottom.  The  reverse  con- 
dition, however,  has  usually  resulted.  To  get  the  well 
digested  sludge  at  the  top,  which  forais  a  thick  scum, 
to  the  sludge  beds,  a  good  deal  of  water  has  to  be 


TABLE  II.     COMPARATIVE  CAPITAL  AND  OPERATING  COSTS 

OF  PRIALARY  SEDIMENTATION  AND  IMHOFF  TANK 

TREATMENT  AT  BALTIMORE 

Three  Primary 
Sedimentation 

Tanks  and  Twenty-eiglit 

Nineteen  Sludge  Imhoff 

Digestion  Tanks  Tanks 

CoiiBtniotion  cost $202,213  *J?'i92 

Fixed  charges  (interest  and  depreciation) $14,155  5    -n 

Average  yearly  capacity,  m.g 16,060  i   ?n 

Fixed  charges  per  m.g $0.88  ^  o„ 

Total  operating  cost  1 1 920) $67,184  *^'"{' 

Total  sewage  flow  1920),  m.g 18078.42  '^toi 

Operating  cost  per  m.  g $3.71  $6.97 


added.  The  circular  tanks  were  also  built  with  draw- 
off  points  at  the  bottom  of  the  tanks,  but  in  these  tanks 
also  the  digested  sludge  forms  on  the  top. 

Features  of  the  New  Sludge  Tank 
The  new  tank  has  a  capacity  of  232,500  cu.ft.;  is 
150  ft.  long,  86  ft  wide  and  from  16  ft.  3  in.  to  21  ft. 
3  in.  deep.  The  undigested  sludge  enters  the  tank 
near  the  bottom  at  both  ends.  The  floor  slopes  towards 
the  center  with  a  grade  of  11.6  per  cent  so  that  the 
tank  can  be  emptied  with  ease  if  necessary.  There  are 
six  manholes  along  the  walls,  each  with  one  outlet  pipe 
and  three  10-in.  circular  sluice  gates,  placed  at  differ- 
ent elevations.  The  outlet  pipes  connect  with  an  exist- 
ing rectangular  concrete  channel,  14  ft.  deep  and  1  ft. 
wide,  through  which  the  sludge  flows  by  gravity  to 
the  drying  beds.  These  channels  are  built  level  through- 
out, and,  as  they  are  almost  900  ft.  long,  it  is  practi- 
cally impossible  to  get  sludge  to  run  from  one  end  to 
the  other  without  overflowing.  To  prevent  this  con- 
dition, these  channels  will  be  made  higher. 

Sludge  is  removed  from  the  tank  by  opening  one  of 
the  sluice  gates,  and  if  undigested  sludge  runs  out 
another  gate  at  a  different  elevation  will  then  be 
opened  in  order  to  draw  off  digested  sludge.  With  18 
sludge  outlets  situated  at  different  elevations  and  at 
different  points  the  chances  of  being  able  to  remove  di- 
gested sludge  is  greatly  enhanced.  Experiments  will  be 
conducted  to  see  what  effect,  if  any,  the  depth  of  the 
tank  has  on  the  rate  of  digestion.  The  tank  was  made 
of  such  a  depth  partly  to  conform  to  the  contour  of 
the  ground  and  partly  to  give  an  economical  design. 
The  contractor  on  both  tanks  was  Robertson  Bros., 
whose  bid  price  on  the  sedimentation  tank  was  $107,055 
and  on  the  sludge  digestion  tank  $57,329. 

AxjxiLiARY  Pumping  Station 

Another  improvement  has  been  the  building  of  a 
small  pumping  station.  Before  this  station  was  built, 
all  of  the  water  from  the  sludge  passed  through  the 
underdrains  of  the  sludge  beds  to  a  pipe  line  and 
emptied  into  a  large  pond  or  stream.  As  the  water 
from  the  .sludge  contained  much  organic  matter  in 
solution,  this  pumping  station  was  built  to  intercept 
it  so  that  there  would  be  no  complaint  because  of 
odors  and  the  contamination  of  the  pond. 

The  station  is  provided  with  two  5-hp.  vertical  a.c. 
motors,  direct-connected  to  two  2-in.  centrifugal  closed 
impeller  sump  pumps,  each  having  a  capacity  of  160 
gal.  a  minute  against  a  static  head  of  43.5  ft.  The 
pumps  are  in  separate  wells  so  that  if  one  breaks  down 


it  can  be  repaired  while  the  other  is  in  operation.  There 
is  an  overflow  from  the  station,  which  will  be  used 
only  if  both  pumps  are  out  of  service.  The  water  is 
pumped  through  a  4-in.  cast-iron  main  to  the  effluent 
channel  of  the  primary  sedimentation  tanks,  from  which 
it  flows  through  the  trickling  filters  and  the  final  set- 
tling basins.  Each  pumping  unit  will  work  automati- 
cally. 

Ordinarily  the  sluice  gate  connecting  the  two  wells 
at  the  bottom  will  be  left  open  so  that  a  greater 
storage  space  will  be  available.  The  floats  on  the  pumps 
will  be  set  at  different  elevations  so  that  if  one  fails 
to  start  the  other  pump  will  be  in  reserve  when  the 
level  of  the  water  reaches  the  elevation  of  the  higher 
float.  This  station  was  built  by  the  Whiting-Turner 
Construction  Co. 

The  improvements  as  a  whole  are  under  the  super- 
vision of  A.  E.  Christhilf,  highways  engineer,  with 
Milton  J.  Ruark  at  the  head  of  the  sewer  division.  The 
author  is  in  charge  of  the  design  and  construction  of 
this  work,  and  J.  S.  Gorsuch  has  direction  of  the  field 
operations. 


Conference  Accepts  Reports  Out- 
lining Unemployment  Relief 

Permanent  Measures  Included — State  Employment 

Offices  Urged — Financing,  Material  and 

Labor  Costs  Deter  Construction 

DURING  the  three  sessions  which  came  to  a  close 
Oct.  13  with  its  adjournment  sine  die,  the  Presi- 
dent's Unemployment  Conference  received  reports  from 
various  committees  and  adopted  recommendations  which 
outline  in  general  and  in  detail  recommendations  for 
both  emergency  and  permanent  relief  of  unemployment. 
Outstanding  were  the  report  of  the  committee  on  con- 
struction industries,  the  report  of  the  committee  on 
employment  agencies,  and  the  general  recommendations 
arrived  at  by  the  conference  itself  and  presented  during 
its  last  session. 

Temporary  Relief  Measures 

Construction  Financing — The  committee  on  construc- 
tion industries  felt  that  a  return  of  confidence  in  values 
in  construction  would  assure  more  employment  than  in 
any  other  business,  inasmuch  as  more  than  2,000,000 
people  could  be  employed  if  construction  should  be 
appreciably  resumed.  Its  report  indicated  that  the 
three  great  factors  affecting  a  resumption  of  construc- 
tion activity  were  financing,  material  costs  and  labor 
costs,  and  that  throughout  the  countiy  owners  had 
declined  to  start  new  projects  because  of  financing 
charges,  commissions  and  premiums  at  times  reaching 
from  10  to  20  per  cent  being  charged  in  addition  to 
from  7  to  8  per  cent  interest  on  money  loaned.  Exces- 
sive financing  charges  for  building  had  been  exceptional, 
and  the  committee  found  many  savings  banks,  trust 
companies,  and  insurance  companies  had  maintained  a 
conservative  loaning  policy  with  regard  to  real  estat?. 
and  home  building,  and  that  the  building  and  loan 
associations  with  their  !i;2..500,000,000  in  assets  had 
been  conducted  with  exceptional  etficioncy.  The  com- 
mittee reported  that,  underlying  the  whole  matter  of 
the  financing  of  construction,  there  is,  however,  "the 
sound  banking  principle  that  long-term  deposits  and 
the  savings  accounts  of  the  people  should  primarily  be 
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used  for  long-term  purposes  and  should  not  be  inter- 
mingled with  business  carried  on  for  speculative  and 
business  purposes." 

Materials  and  Labor 

Construction  Materials — Though  there  have  been  sub- 
stantial reductions  in  some  construction  materials,  the 
committee  found  that  other  construction  materials  had 
not  yet  been  reduced  in  keeping  with  the  trend  of 
wholesale  prices  of  other  commodities,  and  that  in  some 
instances  retailers  of  construction  materials  had  failed 
to  follow  reductions  of  manufacturers  and  wholesalers. 

Labor — As  to  labor  costs,  the  committee  reported  that 
wages  should  be  such  as  to  allow  not  only  proper  educa- 
tion of  the  family  of  the  laborer,  but  systematic,  though 
small,  saving.  In  reporting  upon  unfair  practices  the 
committee  asserted  that  "all  practices  which  unneces- 
sarily retard  the  work  or  add  to  its  cost  should  be 
immediately  discountenanced  and  abandoned  if  the  con- 
fidence of  the  public  is  to  be  fully  restored." 

Other  Considerations — In  order  further  to  revive 
activity  in  the  construction  industry  the  committee 
recommended  readjustment  of  freight  rates  on  a  more 
equitable  basis,  the  ironing  out  of  inequalities  in  the 
freight  schedules,  the  elimination  of  priorities,  and  the 
standardization  of  building  codes. 

In  its  recommendation  to  the  general  conference  the 
committee  on  construction  industries  recommended  the 
appointment  of  a  committee  selected  from  various  ele- 
ments interested  in  construction  which  would  be  charged 
with  the  responsibility  of  co-operating  with  the  gov- 
ernors and  mayors  in  the  several  states  in  carrying  on 
community  conferences  on  construction  and  to  look  to 
the  removal  of  unnecessary  or  inequitable  limitations 
and  restrictions  which  have  retarded  real  construction 
activity. 

Employment  Agencies — The  committee  on  employ- 
ment agencies  recommended  the  extension  of  state 
employment  agencies,  asserting  that  the  state  and  not 
the  federal  government  should  operate  the  local  offices 
and  do  placement  work.  However,  it  was  recommended 
that  the  federal  government  could  assist  the  state  em- 
ployment agencies  in  the  collection,  compilation,  and 
distribution  of  statistical  information  and  general  in- 
formation which  would  facilitate  interstate  placement, 
and  do  educational  and  other  work  which  would  improve 
employment  standards.  With  this  view  of  federal 
co-operation  with  the  states  in  mind,  the  committee  on 
employment  agencies  and  registration  urged  that  Con- 
gress be  asked  to  appropriate  $400,000  to  enable  the 
United  States  Employment  Service  to  operate  more 
actively  in  the  interstate  field. 

Permanent  Unemployment  Relief 

The  general  recommendations  which  the  conference 
adopted  for  permanent  recovery  from  unemployment 
included:  (1)  Readjustment  of  railway  rates  to  a  fair 
basis  of  relative  value  of  commodities;  (2)  speedy  com- 
pletion of  the  tax  bill;  (3)  a  definite  settlement  of 
tariff  legislation;  (4)  a  settlement  of  the  financial  re- 
lationship between  the  government  and  the  railways; 
(5)  limitation  of  world  armaments;  (6)  steps  looking 
to  the  minimizing  of  fluctuations  in  exchange;  (7) 
definite  programs  of  action  that  will  lead  to  elimination 
of  waste  and  more  regular  employment  in  seasonal  and 
intermittent  industries;  and  (8)  the  elimination  of  the 
disproportion  between  the  primary  price  of  commodities 


and  the  ultimate  retail  price,  the  disproportion  being 
due  to  increased  cost  of  transportation,  large  profits, 
interest,  taxes,  labor,  etc.  The  conference  concluded 
that  since  the  buying  power  of  the  different  elements 
of  the  community  was  to  be  restored,  these  levels  must 
reach  nearer  a  relative  plane. 

"For  example,"  cites  the  conference  report,  "the 
farmer  cannot  resume  his  full  consuming  power  and 
thus  give  increased  employment  to  the  other  industries 
until  either  his  price  is  increased  or  until  more  of  the 
other  products  and  services  come  into  fair  balance  with 
his  commodities  and  therefore  the  reach  of  his  income." 
As  an  indication  of  this  disproportion,  the  approximate 
index  numbers  of  various  commodities  were  included  in 
the  conference  report.  The  index  numbers  are  based 
upon  100  for  1913  and  are  cited  as  of  August,  1921. 
They  are  as  follows:  Cost  of  living.  Department  of 
Labor  (May  survey),  180,  National  Industrial  Confer- 
ence Board,  165;  average  price  to  producer,  farm  crops, 
109;  average  price  to  producer,  live  stock,  113;  average 
wholesale  price,  foods,  152;  average  retail  price,  foods, 
155,  wages  in  meat  packing,  186;  freight  rates,  dressed 
beef,  Chicago  to  New  York,  214. 

The  disproportion  existing  in  index  numbers  in  the 
building  industry  were  indicated  as  follows:  Lumber, 
average  Southern  pine  and  douglas  fir  at  the  mill,  128; 
brick,  average  common,  New  York  and  Chicago,  199; 
cement,  Portland,  net  without  bags  to  trade  f.o.b. 
Buffington,  Ind.,  175;  freight  rate  on  common  brick 
from  Brazil,  Ind.,  to  Cleveland,  204;  freight  rate  on 
cement  from  Universal,  Pa.,  to  New  York,  179. 

The  conference  found  that  the  index  number  for  the 
union  scale  of  the  average  of  fifteen  occupations  in 
building  labor  was  190.  The  union  scale  with  a  weighted 
average  of  eight  occupations  on  frame  house  construc- 
tion was  177,  and  the  union  scale  with  a  weighted 
average  of  eight  occupations  in  brick  house  construc- 
tion 193.  The  index  number  of  common  labor  was  found 
to  be  130. 

Clean  Concrete  Paving  Joints  With 
Automobile  Exhaust 

An  inexpensive  method  for  cleaning  joints  and  cracks 
in  concrete  pavement  before  filling  with  tar  has  been 
devised  by  Burgess  &  Dorrier,  contractors,  of  Scotts- 
ville,    Va. 

The  method  involves  the  use  of  a  30-ft.  length  of 
■(-in.  rubber  hose,  provided  with  a  i-in.  gas  pipe  noz- 
zle. The  hose  is  attached  to  the  exhaust  pipe  of  the 
small  motor  truck  used  for  hauling  the  tar  kettle  and 
other  tools.  The  end  of  the  gas  pipe  nozzle  is  drawn 
down  to  l-in.  diameter.  The  crack  or  joint  to  be 
cleaned  is  first  freed  from  any  tightly  packed  dirt  by 
means  of  a  metal  cleanout  hook.  The  material  thus 
loosened  is  then  dislodged  by  directing  the  exhaust 
pressure  of  the  motor,  by  means  of  the  hose  and 
nozzle  into  the  joint.  The  motor  is  speeded  up  to  pro- 
duce the  necessary  pressure  at  the  nozzle.  This  method 
leaves  a  clean  crevice.  The  exhaust  gases,  being  warm, 
evaporate  any  moisture  that  may  be  present  in  the  edges 
of  the  concrete,  thus  insuring  a  good  bond  between  the 
concrete  and  the  hot  bituminous  filler.  The  method  is 
stated  to  be  much  quicker  and  more  effective  than  the 
commonly  used  street  broom,  especially  in  getting  rid 
of  the  fine  dust  which,  if  left  in  the  crevices,  may  pre- 
vent the  bitumen  from  adhering  to  the  concrete. — The 
Concrete  Highv>ay  Magazine. 
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How  the  Patent  Office  Could  Help  Thousands 

Thousands  of  users  of  the  printed  copies  of  patent 
specifications  issued  by  the  United  States  Patent  Office 
must  curse  the  government  daily  for  persisting  in 
leaving  the  first  page  of  these  valuable  documents  en- 
tirely blank.  If  instead  of  this  the  patent  number, 
date,  title,  and  the  name  of  the  patentee  were  printed 
on  the  first  page  a  vast  amount  of  time  and  profanity 
would  be  saved  to  thousands.  Or,  if  the  government 
balked  at  the  extra  cost  thus  involved,  it  might  omit 
the  blank  cover  page  and  place  the  drawings  at  the 
end  instead  of  the  beginning  of  the  document,  thus 
revealing  the  basic  information  which  every  user  of 
each  patent  wants  every  time  he  has  occasion  to  refer 
to  a  patent.  As  the  matter  now  stands,  every  one  who 
has  occasion  to  file  a  patent  for  reference  is  compelled 
to  write  more  or  less  of  the  information  suggested 
above  upon  the  blank  page  for  purposes  of  identifica- 
tion. Why  a  vast  number  of  people  should  be  com- 
pelled to  do  each  for  himself  what  could  readily  be 
done  by  the  government's  printing  presses  is  a  mystery. 


The  Design  of  Centrifugal  Pumps 


CENTRIFUGAL  PUMPS — By  J.  W.  Cameron,  A.M.I.  Mech.  B. 
London :  Scott.  Greenwood  &  Son.  New  York :  D.  Van  Nostrand 
Company.     Cloth  ;   6x9   in.  ;  pp.   142,  illustrated.     $3.75. 

The  author  of  this  book  evidently  presents  a  digest 
of  notes  and  formulas  used  by  him  in  practical  centrif- 
ugal pump  design.  The  introductory  chapter  discusses 
in  non-mathematical  language  the  modus  operandi  and 
advantages  of  the  categorical  type  of  turbine  pump. 
Unfortunately,  the  book  begins  with  a  definition  of  the 
centrifugal  pump  that  applies  equally  well  to  reciprocat- 
ing and  other  pumps.  A  second  definition  of  the  centrif- 
ugal pump  is  given  as  "a  reversed  radial  inward  flow 
reaction  turbine."  While  interesting  and  descriptive, 
this  definition  is  wanting  in  other  respects. 

The  hydraulic  theory  of  centrifugal  pumps  as  related 
to  practical  design  is  treated  concisely,  yet  clearly,  in 
a  space  of  ten  pages.  Some  very  good  diagrams  used 
in  this  section  to  illustrate  the  vector  relations  of  flow 
through  centrifugal  pumps  could  be  greatly  improved  in 
clarity.  Next  follows  a  chapter  on  hydraulic  losses 
during  the  passage  of  fluid  through  the  pump.  For- 
mulas and,  where  available,  experimental  data  for  calcu- 
lation of  these  losses,  are  given.  The  mode  of  occurrence 
of  losses  is  rendered  clear  by  illustrations.  M.  Hanocq's 
formulas  for  friction  losses  in  guide  and  runner  pas- 
sages are  given  and  will  be  new  to  many  English 
readers. 

The  following  chapter  covers  calculations  of  the 
hydraulic  efficiency  obtainable  with  turbine  pumps  of 
various  designs.  The  theory  and  design  of  shaft  bear- 
ings and  the  determination  of  bearing  and  disc  friction 
are  next  taken  up,  thus  laying  a  complete  foundation 
for  the  succeeding  chapter  which  covers  calculation  of 
over-all  efficiency,  including  both  mechanical  and  hy- 
draulic losses.    A  chapter  on  the  effect  of  the  angle  of 


discharge  on  efficiency  completes  the  portion  of  the  book 
devoted  to  general  theory.  It  is  followed  by  details  of 
mechanical  design  of  the  various  parts  of  turbine 
pumps,  including  casings,  impellers,  shafts  and  axial 
thrust  bearings.  Then  actual  designs  of  single-  and 
multi-stage  pumps  are  worked  out  in  detail. 

The  97  pages  of  the  book  thus  far  covered  are  re- 
markable for  clearness  and  compactness.  Apparently 
there  is  little  omitted  that  is  essential.  The  next 
chapter  (30  pp.)  gives  brief  descriptions,  with  many 
half-tone  illustrations  (some  are  poor),  of  typical  de- 
signs and  installations  of  one  English,  one  Swiss  and 
one  American  pump  builder.  Descriptions  are  meager 
and  superficial.  Hydraulic  characteristics  and  efficien- 
cies are  not  given,  and  this  chapter  adds  little  value  to 
the  book. 

Probably  all  that  is  given  in  this  book  is  available 
elsewhere,  but  there  appears  to  be  no  book  that  gives 
the  essentials  of  ordinary  turbine  pump  design  in  an 
equally  complete  and  compact  form  with  so  little 
abstruse  theory. 

For  the  Practical  Concrete  Man 

CONCRETE  WORK  ;  Vol.  II.  A  book  to  Aid  the  Self-Development 
of  Workers  in  Concrete  and  for  Students  in  Engineering— 
By  William  Kendrick  Hatt.  C.E.,  Ph.D..  -M.  Am.  Soc.  C.  E- 
M.  Am.  Soc.  T,  M.,  M  Soc.  Prom.  Engr.  Ed.  ;  Professor  of  Civil 
Engineering.  Director  of  Laboratory  for  Testing  Materials, 
Purdue  University.  Lafavette.  Ind. :  President.  American  Con- 
crete Institute  ;  and  Walter  ('.  Voss.  U.S..  Assoc.  M.  Am.  Soo. 
C.  E.  ;  M.  Am.  Soo.  T.  M. ;  M.  Am.  Cone.  Inst.  Head.  Depart- 
ment of  Architectural  Construction.  Wentworth  Institute.  Bos- 
ton, Mass. :  Licensed  Architect,  State  of  Illinois ;  Master  Builder 
Boston.  .New  York:  John  Wiley  &  Sons,  Inc.  London:  Chap- 
man &  Hall.  Ltd  Cloth :  5  x  8  in. ;  pp.  206.  Illustrated. 
$2    postpaid. 

Vol.  I  of  this  novel  treatment  of  concreting  was  re- 
viewed in  Engineering-News-Record,  March  17,  1921, 
p.  475.  The  second  volume  is,  according  to  the  preface, 
prepared  to  develop  the  practical  ability  of  the  concrete 
worker,  the  inspector  and  the  student  in  technical 
schools,  which  is  effected  by  successive  job  sheets,  be- 
ginning with  the  use  of  the  triangle  and  continuing 
through  methods  of  building  a  pile  wall,  determining 
where  tension  and  compression  occur  in  beams,  of  ascer- 
taining proper  location  of  reinforcing  rods,  and  similar 
elements  of  the  concrete  art.  No  better  book  for  the 
practical  concrete  man  has  been  written,  but  it  requires 
considerable  study  and  experience  on  the  part  of  the 
instructor  to  make  it  most  effective  for  the  student. 


Valuable  Work  on  Forestry  in  France 

STUDIES  IN  FRENCH  FORESTRY— By  Theodore  S.  Woolscy, 
Jr..  Consulting  Forester.  Author  of  French  Forests  and  Forest! 
(Tunisia.  Algeria  Corsica),  and  Executive  Member  Intcrallle 
War  Timber  Committee.  Paris.  1917-19  :  with  Two  Chapters  by 
William  B.  Greeley,  Forester,  U.  S.  Forest  Service,  and  for- 
merly Chief,  Forestry  Section  C.  and  F.,  S.  O.  S..  .\merlcan 
Expeditionary  Forces.  New  York:  John  Wiley  &  Sons,  Inif. 
London:  Chapman  &  Hall,  Ltd  Cloth;  6  x  9  In.  ;  pp.  66(); 
illustrated.      »6. 

France  has  done  so  much  in  forestry  and  done  it  80 
well  that  a  careful  study  of  her  forestry  policy,  meth- 
ods, and  results,  such  as  is  presented  in  this  volume, 
cannot  fail  to  be  of  interest  and  value  to  all  interested 
in  forestry,  whatever  their  country.  The  book  contains 
much  that  has  a  direct  appeal  to  Americans.  The  chap« 
ter  of  widest  general  interest  here  is  Colonel  Greele/f 
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spirited  account  of  "The  American  Forest  Engineers 
in  France."  Chapters  of  direct  appeal  to  engineers 
are  those  dealing  with  engineering  works  and  with 
planting  to  prevent  erosion  in  the  mountains  and  to 
control  and  utilize  vast  sand  dunes.  A  number  of 
appendixes  add  largely  to  the  mass  of  data  and  opinion 
which  the  volume  affords. 


Insects  and  Communicable  Diseases 

SANITARY  ENTOMOLOGY:  Thp  Entomology'  of  Disease,  Hy- 
giene and  Sanitation — Edited  by  William  Dwight  Pierce,  Ph.D.. 
Consulting  Entomologist,  formerly  Entomologist  South  Field 
Crop  Insect  Investigations,  United  States  Department  of  Agri- 
culture. Bureau  of  Entomology.  Boston :  Rich-ard  G.  Badger. 
Cloth;   6   X   10   in.,   pp.    518;   illustrated.      $10   net. 

Not  the  least  valuable  feature  of  this  comprehensive 
survey  of  insect  life  in  its  relation  to  disease  among 
man  and  some  of  the  domestic  animals  is  its  promise 
of  stimulating  still  further  research  into  the  mysteries 
of  some  of  our  most  dreaded  communicable  diseases. 
The  volume  originated  as  a  series  of  lectures  by  ten 
entomologists  delivered  during  the  war — and  also  cir- 
culated in  mimeographed  form  at  that  time.  Most  of 
the  lectures  were  subsequently  revised  for  publication. 

After  a  number  of  general  lectures  or  chapters  on 
how  insects  carry  disease,  the  "needs  of  entomological 
sanitation"  in  America,  and  the  "seriousness  of  insect- 
borne  diseases  to  armies,"  the  several  authors  take  up 
the  relation  of  insects  to  the  parasitic  worms  of  ver- 
tebrates, the  bearing  of  climate  and  life  on  medical 
entomology,  non-biting  and  biting  flies,  mosquitoes,  lice, 
fleas,  cockroaches,  bedbugs,  mites  and  ticks,  flies  and 
lice  in  Egypt,  insects  in  relation  to  packing  houses,  and 
poisoning  by  insects.  Some  26  pages  are  filled  with  a 
tabulation  of  data  on  the  transmission  of  specific 
diseases  by  insects. 

The  general  plan  followed  is  to  present  for  each  main 
class  of  insect  the  diseases  which  it  bears,  with  much 
related  data;  the  biology  of  the  insect,  and  means  for 
its  control.  Such  topics  as  the  disposal  of  garbage, 
human  and  animal  excreta  are  considered,  and  also 
drainage  in  its  relation  to  mosquito  breeding.  The 
larger  part  of  the  space  is  given  to  the  insects  and 
dangerous  organisms  that  they  harbor  and  spread.  A 
vast  amount  of  material  was  gone  over,  in  the  prepara- 
tion of  the  volume,  digested,  classified  and  interpreted. 
Chapter-end  bibliographies  give  abundant  references  to 
more  detailed  sources.  The  volume  promises  to  be  of 
great  usefulness. 

A  British  Who's  Who  in  Engineering 

WHO'S  WHO  IN  ENGINEERING— Edited  by  ,Tohn  Ed.  Sears, 
C.  B.  E.,  M.  A.,  Assoc.  M.  Inst.  C.  E.  192ii-21.  London:  The 
Compendium  Publishing  Co,     Cloth;   7  x   10  in.;  pp.   426. 

Besides  following  the  well-known  lines  of  the  general 
personal  reference  manuals  in  giving  biographical  in- 
formation regarding  the  leading  engineers,  in  this  case 
with  particular  attention,  of  course,  to  their  engineer- 
ing education  and  e^.^erience,  this  volume  contains 
a  section  devoted  to  "The  Engineering  and  Allied 
Trades,"  classified  indexes  for  both  the  engineers  and 
the  concerns  engaged  in  the  production  of  materials 
and  appliances  of  engineering,  and  several  unique  addi- 
tional sections.  The  latter  are  devoted  to  the  various 
engineering  societies,  the  technical  schools,  the  trading 
and  research  associations,  the  associations  of  employers 
and  also  of  employees,  and  the  engineering  journals  of 
Great  Britain.  In  the  section  devoted  to  engineers 
there  is  a  separate  paragraph,  where  called  for,  giving 
the  "war  service"  of  each  engineer. 


Graphical  Representation 

GRAPHIC  PRODUCTION  CONTROL — B.  C.  E.  Knoeppel.  Mem- 
ber Society  of  Industrial  Engineers,  M.  A.  S.  M.  B.  ;  Assisted 
by  Various  Members  of  the  Author's  Firm  and  Staff,  New 
York:  The  Engineering  Magazine  Co.  Cloth  ;  6  x  9  in. ;  pp.  477  ; 
illustrated.      $10. 

Graphic  representation  has  been  extended  in  recent 
years  to  give  a  line  picture  instead  of  a  word  picture 
of  trends,  developments,  and  in  fact  a  record  of  any 
business  operation  which  has  continuity.  The  physician 
charts  temperature  curves,  the  production  manager 
graphs  output  with  the  proper  cost  distribution,  the  busy 
executive  watches  the  general  conduct  of  his  business 
through  series  of  charts.  But  not  everyone  can  produce 
a  graph  that  tells  the  exact  manner  in  which  a  business 
is  being  conducted  and  a  chart  that  will  denote 
"graphically"  what  the  status  of  industry  is.  To  give 
this  information  is  the  aim  of  this  book.  The  author 
plans  in  detail  the  application  of  graphs  to  production 
in  its  thousand  and  one  uses.  The  volume  explains  at 
length  the  history  of  graphical  representation,  and 
gives  instances  of  its  more  popular  as  well  as  technical 
application. 

Weekly  Foreign  Commerce  Reports 

Beginning  Sept.  5,  "Commerce  Reports,"  pub- 
lished by  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, U.  S.  Department  of  Commerce,  became  a 
weekly  ($3  a  year  for  domestic  and  $5  a  year  for 
foreign  circulation,  from  Superintendent  of  Documents, 
Washington,  D.  C.)  instead  of  a  daily.  In  the  new  form 
the  material  is  classified  by  commodities  and  edited 
by  specialists.  Among  the  eleven  divisions  thus  far 
established  are  iron  and  steel,  industrial  machinery, 
electrical  equipment  and  supplies,  lumber,  automotive 
equipment,  and  agricultural  implements  and  vehicles. 
To  save  delay  in  making  important  information  avail- 
able. Secretary  Hoover  states  in  his  foreword  to  the 
first  issue  of  the  new  weekly,  "special  material  will 
be  released  to  the  press  immediately  upon  its  arrival, 
in  advance  of  the  weekly  publication." 


The  Industrial  Digest 

A  semi-monthly  digest  of  selected  material  from  600 
Journals  covering  30  "industries"  started  its  first 
number  on  Oct.  1  (The  Periodical  Digest  Corporation,  25 
W.  45th  St.,  New  York  City;  $5  a  year  in  U.  S.;  $6  in 
Canada;  $7  elsewhere).  Among  the  "industries" 
covered  are  Building  and  Construction;  Cement,  Stone 
and  Brick;  Electrical;  Iron  and  Steel;  Economic; 
Financial. 

Research  Narratives 

For  the  purpose  of  stimulating  "interest  in  increas- 
ing the  resources  of  Engineering  Foundation"  (Engi- 
neering Societies'  Building,  New  York  City)  that  body 
has  begun  the  publication  of  a  bimonthly  series  of 
"Research  Narratives"  that  it  expects  to  continue  for  a 
short  time.  The  first  one  is  entitled  "Isolated  Research: 
Its  Handicap — The  Story  of  Mendelism." 


Industrial  India 

A  monthly  journal  entitled  "Industrial  India,''  devoted 
to  the  development  of  India's  re.sources,  is  now  being 
issued  by  the  Tata  Publicity  Corporation,  Bombay  and 
Calcutta,  with  a  London  office  at  Kern  House,  30  Kings- 
wav,  W.  C,  2, 
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THE  AMERICAX  RAILROAD  PROBLEM:   A  Study   in  ^^al■  and 
Reconstruction— Bv  I.  Leo  Schartman.  Professor  of  Economics. 
University  of  Michigan.     New  York:   The  Century  Co.     Cloth; 
5x8  in.  ;  pp.  474  ;  $3. 
\MERICAX    SOCIETY    FOR    TESTING    MATERIALS    STAND- 
.VRDS:    Triennial    Issue.    1921  —  Philadelphia,    Pa.  ;     American 
Society  for  Testing  Materials.     Cloth;  6x9  in. ;  pp.  890  ;  Folding 
Plates  and  Figures  in  the.  Text.      $10.     Half  leather,  $11.50 
These  engineering  standards,  "consisting  of  Standard  Specifica- 
tions,    Standard     Methods,     Standard     Definitions,     Recommended 
Practice,"  now   total  160.   divided  as  follows:   Steel  and  wrought 
iron,  61  :   pig  and  cast  iron  and  finished  castings,    i  ;   non-ferrous 
metals,    31:    cement,    lime,    gjpsum    and    clay    products,    18;    pre- 
servative  coatings   and   lubricants,    10:    road   materials,   19;    coal 
and    coke,    4 ;    timber,    and    timber    preservatives,    6 ;    rubber,    <; : 
miscellaneous  subjects,  2.     All  the  standards  adopted  up  to  June, 
1921,  with  subsequent  revisions,  are  given.     The  volume  is  wortny 
of  a  place  in  every  engineering  office  in  the  country. 
ANALYTICAL    MECHANICS    FOR    ENGINEERS— By    Fred    B 
Seely     M.S..    Associate    Professor    of    Theoretical    and    Applied 
Mechanics,    and    Newton    E.    Ensign,    A.B..    B.S      Associate    in 
Theoretical  and  Applied  Mechanics,  University  of  Hlmois.    New 
York  :  John  Wiley  &  Sons,  Inc.     London  :  Chapman  &  Hall,  Ltd. 
Cloth ;    6x9    in. ;   pp.    436 ;    illustrated.     $4    postpaid ;    24   s.    net. 
ANN-UAL  CONFERENCE  ON  CITY  PLANNING:  Proceedings  at 
Pittsburgh,    Mav    9    to    11,    1921 — Flavell    Shurtleff,    Secretary, 
60  State  St.,  Boston.  Mass.     Cloth  :   6x9  in.  :  up.   206. 
Contains  papers  on  the  city  plan,  zoning,  aerial  photography,  etc. 

BRUCKBN  IN  BISENBETON  —  Ein  leitfaden  fur  Schule  und 
Praxis  von  C.  Kersten,  vorm.  Oberingenieur.  Obeiiehrer  an  Der 
Baugewerkschule,  Berlin.  Teil  1.  Flatten-  und  Balkenbrucken 
mit  605  Textabbildungcn,  Funfte  Neubearbeitete  Auflage.  Ber- 
lin ;  Wilhelm  Ernst  &  Sohn.  Paper;  6x9  in. ;  pp.  256.  Paper, 
36m.      Cloth,    42m.  j    ,       i,      ■      __■ 

The    first   edition    of    this   work   was    reviewed   in    Engineering 

Neics,  May   16,   1907. 

CANADIAN  RAILWAY  STATISTICS,  1919— Ottawa  Dominion 
Bureau  of  Statistics,  Transportation  Branch.  Paper ;  6x9  m. ; 
pp.  272.    20  cents. 

COLUMNS:  A  Treatise  on  the  Strength  and  Design  of  Compres- 
sion Members — By  E.  H.  Salmon,  D.Sc.  (Engineering)  London, 
Assoc.  M.  Inst.  C.  E.  From  a  Thesis  Approved  for  the  Degree 
of  Doctor  of  Science  (Engineering),  in  the  University  of  London. 
London  :  Henrv  Frowde  and  Hodder  &  Stoughton.  Cloth :  6x9 
In. ;  pp.  279  ;  illustrated.     31/6  not ;  postage  Is.  extra. 

COURT  DECISIONS  ON  WORKMEN'S  COMPENSATION  LAW, 
JANU.VRY.  1920.  TO  JUNE.  1921 — Albany,  N.  Y. :  Department 
of  Labor.     Paper ;  6x9  in. ;  pp.  302. 

DIE  NATURWISSEN.Srn.\FTEN  IN  IHRER  ENTWICKLUNG 
VSD  IN  IHKE.M  Zl'SA.M .\I lO.NHANGE  :  Daigestellt  von  Fried- 
rich  Danneriiann,  Zw.-it.-  .Viidaf;.'  II  Band;  Von  Galilei  Bis  Zur 
.Mittc  Des  XVIII.  JahrlumiKit.';,  Mit  l.'i2  Abbildungen  Im  Text 
und  Mit  Einem  Blldnis  Von  Galilei.  Leipzig:  Wilhelm  Engel- 
mann.     Paper ;   6x9   In. ;  pp.   508.     75   marks  ;  bound,   85   marks. 

ELEMENTS  OF  SPECIFICATION  'U'RITING — By  R.  S.  Kirby, 
C.  E.,  Assistant  Professor  in  the  Sheffield  Scientific  School  of 
Yale  University.  New  York:  John  Wiley  &  Sons.  London: 
Chapman  &  Hall,  Ltd.  Cloth;  6x9  in.;  pp.  153.  $1.50  net 
(9 /-net). 

This  edition  has  been  revised  to  accommodate  the  text  to  certain 
developments  in  contracting  since  the  war,  principally  the  cost- 
plus  contract  in  its  various  stages.  It  is  frankly  a  student's  book 
and  an  excellent  one  of  that  class.  It  is  well  arranged,  clearly 
sub-headed,  £n<}  ^icfinite  in  Its  statements. 

FOOD  INVESTIGATION  BOARD:  Report  for  1920 — (British 
Department  of  Scientific  and  Industrial  Research).  London: 
His  Majesty's  Stationery  Office.  Paper ;  6x9  in. ;  pp.  39. 
Is.  net. 

Contains  summaries  of  technical  investigations  by  various  com- 
mittees, including  one  on  engineerings,  concerned  chiefly  with  cold- 
storage  problems.     Bacterial  studies  are  also  reviewed. 

FOURTEENTH  CENSUS  OF  THE  UNITED  STATES,  Vol.  I, 
Population,  1920:  Number  and  Distribution  of  Inhabitants — 
By  Willlatn  C.  Hunt,  Chief  Statistician  for  Population.  Wash- 
ington, D.  C. :  Bureau  of  Census.  Paper;  9x12  in.;  pp.  6.95; 
a  few  maps. 
A    brief    introductory    summary    is    followed    by    population    for 

1920,  1910   and   1900  by  states,  counties.   Incorporated  places,   and 

other  minor  civil  divisions. 

HANDBOOK  OF  THE  BUILDING  TRADES  EMPLOYERS'  AS- 
SOCIATIO.V  OI-  THE  CITY  OF  NEW  YORK.  1921— A  list  of 
Members,  the  Kates  of  Wages,  the  Joint  Arbitration  Plan.  Provi- 
sions of  Tradi-  .\greeniints  Setting  Forth  tin-  Work  Claimed  by 
Each  Union  ;  Decisions  Governing  In  Que.>itlons  of  Jurisdiction 
of  Trade.  New  York:  The  Association,  30  W.  33rd  St.  Paper; 
6x9  In. ;  pp.  176. 

INDIAN  RAILWAY  BRIDGE  COMMITTEE — Vol.  I,  Fourth  Re- 
port. Technical  Paper  No.  224  ;  Containing  a  Report  by  H.  S. 
Sales,  Investigating  Officer,  on  Impact  Tests  of  December,  1919- 
March,  1920.  Calcutta:  Superintendent  of  Government  Printing. 
Paper;  8x13  In.;  plates  and  diagrams.     5Rs. 

KANSAS  HIGHWAY  COMMISSION:  Report  for  1919  and  1920— 
Topeka,  Kan. :  The  Commission.     Paper  ;   6x9  In. ;  pp.   270. 

LAWS  AND  RULES  RELATING  TO  PUBLIC  WATER  SUP- 
PLIES AND  THE  ERECTION  OF  DAMS — Trenton,  N.  J.:  The 
Department  of  Conservation  and  Development.     Paper;  4x6  in.; 

pp.  52. 


Contains  basic  laws  giving  control  of  certain  phases  of  water 
supply  to  State  Water  Supply  Commission  and  later  on  trans- 
ferring same  to  district  commissions  and  some  to  the  department 
named.  Includes  rules  for  applications  for  water-supply  rights 
and  for  filing  plans  of  dams.  Control  of  the  purity  of  water  is 
exercised  by  the  State  Department  of  Health  and  over  rates  and 
service  by  the  Public  Utilities  Commission. 

A  MAJOR  STREET  PLAN  FOR  PITTSBURG  ;  Report  No.  2, 
Sept.  1921.  Pittsburgh,  Pa.:  Citizens'  Committee  on  City  Plan 
of  Pittsburgh.     Paper;   8  x   11   in.  ;  pp.  65.     50c. 

MECHANICS — A  Text-Book  for  Engineers,  First  Edition — By 
James  E.  Boyd,  M.S.,  Professor  of  Mechanics,  The  Ohio  State 
University ;  Author  of  "Strength  of  Materials,"  "Differential 
Equations  for  Engineering  Students,"  etc.  New  York  and  Lon- 
don: McGraw-Hill  Book  Co.,  Inc.     Cloth;  6x9  in.;  pp.  417.   $3.50. 

MANUAL  OX  ROAD  CONSTRUCTION  FOR  RESIDENT  ENGI- 
NEERS AXD  INSPECTORS — By  B.  H.  Piepmeier,  Engineer  of 
Construction,  Division  of  Highways.  Springfield,  111.  :  Depart- 
ment of  Public  Works  and  Buildings.  Paper ;  6x9  in. ;  pp.  73  ; 
illustrated. 
Contains    much    information    on    organization,    inspection    find 

details  of  various  current  types  of  road  construction. 

MODERN  BUILDING  SUPERINTENDENCE  AND  THE  ■VVRTT- 
ING  OF  SPECIFICATIONS— By  David  B.  Emerson.  New  York: 
Charles  Scrlbner's  Sons.  Cloth;  5x7  in.;  pp.  247.  $1.75. 
A  readable  but  unillustrated  description  of  the  materials 
and  some  of  the  construction  features  of  a  20-story  modern  office 
building,  with  general  remarks  on  specifications  and  a  section 
on  specifications  for  a  small  house.  Originally  written  for  juniors 
and  students  and  published  serially  in  an  unnamed  "magazine." 
A  creditable  production  within  its  actual  limits,  but  while  more 
up-to-date,  so  far  as  it  goes,  than  T.  M.  Clark's  "Building  Super- 
intendence" (see  Engineering  News,  June  18,  1903,  for  notice  of 
revised  edition)  it  falls  far  short  of  covering  the  same  ground 
as  does  that  much  larger,  more  comprehensive  and  liberally 
illustrated  book.  A  concluding  chapter  contains  some  valuable 
hints  on  a  reading  course  for  draftsmen — but  wholly  in  the  field 
of    building    as    a    fine    rather    than    an    industrial   art. 

NATIONAL    DRAINAGE    CONGRESS:     Proceedings,    1920— Chi- 
cago, 111. :    L.  K.   Sherman,  Director.      Paper  ;   6x9   in. ;   pp.   57. 
Papers  on  land  drainage,  river  regulation  and  malaria  control, 

presented  at  the  convention  at  Atlanta,  Ga. 

NEW  YORK  PUBLIC  SERVICE  COMMISSION,  SECOND  DIS- 
TRICT: Report  for  1920,  VoL  I — Albany:  The  Commission. 
Cloth  ;  6x9  in. ;  pp.  202. 

OERAS  Pt^BLICAS  VEN'EZUELA:  Memoria  que  presenta  el 
Mlnistro  de  Obras  Publicas  a  las  Camaras  Legislatlvas  en  su 
reunion  constitucional  de  1921.  Caracas:  Minister  of  Public 
Works.  Paper :  9x12  In. ;  pp.  516  ;  halftones,  line  drawings  in 
text  and  on  folding  plates. 
A  handsomely   illustrated   annual  report  on   the  various   public 

works  activties  of  the  department. 

OIL-CAMP  SANITATION— By  C.  P.  Bowie.  Wa.shington,  D.  C: 
Bureau  of  Mines.  Paper  :  6x9  in. ;  pp.  32  ;  illustrated.  10c.  from 
Superintendent  of  Documents. 

OKLAHOM-V  SOCIETY  OF  ENGINEERS  TRANSACTIONS,  1.921 
— Tulsa  :  Donald  Witten,  Seci'etary-Treasurer.  Paper  ;  9x12  in. ; 
pp.  51. 

Ol^TARIO  HYDRO-ELECTRIC  POWER  COMMISSION:  Report 
for  1919-20,  Vol.  I — Toronto:  The  Commission.  Paper;  7x10 
in.  ;  pp.  326  ;  illustrated. 

PETROLEUM  LAWS  OF  ALI>  AMERICA— By  J.  W.  Thompson. 
Washington.  D.  C. ;  Bureau  of  Mines.     Paper ;  6x9  in. ;  pp.  645. 
40c.  from  .Superintendent  of  Documents. 
Covers  both  continents,  nationally  and  by  states  and  provinces 

PLATTING  REGUL.\TIONS— The  Approval  of  Plats  and  Other 
Requirements.  Detroit,  Mich.;  City  Plan  Commission.  Paper; 
7    X    10    in.  ;    pp.    S. 

RADIO-COMPASS  BEARINGS — By  Oscar  S.  Adams,  MathemajU- 
cian,  U.  S.  Coast  and  Geodetic  Survey — Washington.  D.  C. : 
Free  on  application  to  Director.  Paper ;  6x9  in.  ;  pp.  39.  5c 
from   Superintendent  of   Documents. 

Gives  simple  instructions  for  two  different  methods  of  plottlne 
a  ship's  position  .at  sea  by  means  of  radio-compass  bearings  and 
a  mathematical  development  and  discussion  of  the  two  methods. 

THE  RAILROADS  OF  MEXICO — By  Fred  Wilbur  Powell.  Ph.D. 

Boston:   The    Stratford   Co.      Cloth;    5x7    In.;    pp.    220.      $2.   plus 

postage. 

Deals  mainly  with  the  history  and  development  of  the  railway 
system  and  some  of  its  more  important  lines.  A  useful  feature 
is  a  24-page  bililiography.  The  one  map  Is  of  little  use,  the  letter- 
ing  being   almost    illegible. 

RAILWAY  SYSTEM  LIGHTING  FOR  BUILDING  AND  YARDS 
— Compiled  by  J.  H.  Kurlander,  Llr-hting  Si.  >ice  Department, 
Edison  Lamp  Works  of  General  E'  trie  Co.  Harrison,  N.  J.: 
The  Company.     Paper ;  6x9  in. ;  pp.  32  ;  illustrated. 

REGULATIONS  FOR  THE  INST.VLLATION  OF  ROTARY  AND 
CE.XTUIirc.M.  rU.MI'S  aiul  for  Electrical  Driving  and  Ga.so- 
Ilne  Engine  Driving  of  Fire  Pun:pa.  1921 — Pnston,  Mass.:  Na- 
tional Fire  Protection  .\.<!sociatlon.     Paper;  3x5  In.;  pp.  100. 

THE  ROCKEFET.LER  FOI'NDATION:  A  Review  for  1920.  The 
Program  fir  1921  By  George  E.  Vincent,  President,  New  York; 
The  Foundation.     Paper  6x9  in.  :  pp.   47  ;  Illustrated. 

STATISTICS  OF  RAILWAYS  IN  THE  UNITED  STATES:  Report 
for  1919 — Washington,  1).  C. :  HuriNiu  of  Statistics.  Paper; 
9x11  in.  ;  pp.  83.     15c.   from  Superintendent  of  Documents. 

STEAM  -VERSUS  ELECTRIC  LOCOMOTIVES  FOR  HEA-VT 
GRADES — Bv  T.  A.  F.  Stone,  B.E.,  AM.I.M.B. ;  Locomotive 
Department,  'Indian  State  Rallway.i.  Technical  Paper  No.  2J0. 
Railway  Board,  Simla,  India,  Calcutta,  India :  Superintendent 
Government  Printing.  Paper ;  8x13  In. ;  pp.  39  ;  with  dlagrani* 
1  Real  12   .\nnas. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  ot  engineers  and  contractors. 
The  ranee  of  interest  should  he  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Road  Loads  Must  Be  Limited 

Sir — In  your  issue  of  Sept.  29,  p.  511,  you  quote  from 
the  testimony  I  gave  the  Senate  Committee  on  Interstate 
Commerce.  I  am  afraid  that  part  of  my, testimony  has 
been  overlooked  and  an  entirely  incorrect  view  presented 
to  the  engineering  profession.  You  also  refer  to  my 
remarks  as  the  railroad  viewpoint.  This  may  be  so  of 
some  railroad  officials  but  if  it  is  I  have  not  come  in 
contact  with  them.  I  am  a  consulting  engineer  in  private 
practice  with  highways  as  a  specialty  and  I  believe  that  my 
viewpoint  is  rather  that  of  those  interested  in  economical 
transportation  than  of  the  railroad  industry.  As  a  matter 
of  fact  I  know  of  no  body  of  men  that  taken  as  a  whole  are 
so  interested  in  providing  good  roads  to  the  country  as  the 
railroad  managers  whom  I  have  met. 

The  part  of  my  testimony  given  to  the  Senate  Committee 
on  Interstate  Commerce,  which  you  have  overlooked,  reads 
as  follows: 

•'I  of  course  do  not  mean  to  suggest  that  highways  be- 
tween large  centers  be  not  maintained  to  a  high  degree  of 
excellence  but  I  do  affirm  that  it  is  unnecessary  to  con- 
struct these  highways  so  that  gasoline  locomotives  can 
be  operated  over  them  and  that  the  major  portion  of  the 
road  funds  available  be  consumed  in  their  construction  and 
maintenance  to  the  detriment  of  tributai-y  territory." 

The  highway  system  of  this  country  is  being  rapidly 
wrecked  by  loads  moving  over  it)  that  are  far  in  excess  of 
even  the  ultimate  strength  of  the  roads  when  considered 
as  a  structure.  Every  state  has  many  miles  of  road  that 
are  today  almost  impassable  as  a  result  of  a  few  heavy 
trucks  operating  over  them.  So-called  outlaw  tiuck  com- 
panies have  developed.  They  operate  in  a  district  that 
has  good  roads  until  their  heavy  equipment  ruins  the 
roads  and  then  they  move  on  to  another  district  and  repeat 
the  performance. 

California  had  one  of  the  most  complete  system  of  good 
roads  that  had  ever  been  built.  The  automobile  associa- 
tions of  the  state,  realizing  that  this  road  system  was 
deteriorating  after  a  very  short  life,  employed  the  lead- 
ing engineers  on  the  Pacific  coast  to  find  the  cause.  Be- 
low I  give  extracts  from  their  report  that  show  the  condi- 
tion of  these  roads  and  the  cause  of  their  failure. 

"We  find  ourselves  at  the  end  of  four  short  years  with 
but  fifty  per  cent  of  our  state  roads,  especially  in  southern 
California,  pronounced  good  with  the  remainder  classified 
as  fair  and  poor.  In  southern  California  field  inspections 
indicate  that  as  high  as  30.5  per  cent  of  the  concrete 
pavements  are  in  poor  condition,  requiring  reconstruction 
either  now  or  at  an  early  date.  An  additional  19.3  per 
cent  is  in  only  fair  condition,  serious  failure  having  already 
begun." 

In  pointing  out  one  of  the  main  causes  the  California 
engineers  say:  "It  seems  incredible  that  in  the  face  of 
such  a  record  of  destruction  of  the  state  pavements  that 
these  persistent,  unreasonable  and  illegal  loads  should  be 
continuously  permitted  to  traverse  our  highways." 

The  record  of  failure  of  highways  is  the  same  the  country 
over.  In  Texas  we  find  the  Brownsville  "Sentinel"  com- 
plaining of  the  failure  of  Cameron  county's  most  expensive 
highway,  a  concrete  pavement  7  in.  thick  and  heavily  rein- 
forced with  steel. 

The  editorial  reads  as  follows:  "The  road  has  cost 
almost  $49,000  per  mile  to  build.  It  is  less  than  two  months 
old  and  with  a  surface  that  is  wearing  so  badly  and  crack- 
ing so  rapidly  that  you  cannot  blame  those  interested  from 
being  anxious   to  disclaim   responsibility." 

In    Maryland    we    find    Chief    Engineer   Mackall    of   the 


Maryland  State  Roads  Commission  describing  the  failure 
of  the  Washington  road  as  follows:  "Failure  of  the  con- 
crete sections  on  the  Washington  road  was  due  to  the 
most  part  not  to  poor  subgrade  nor  to  insufficient  depth 
of  concrete,  but  to  disintegration  of  the  surface." 

If  what  remains  of  the  country's  highway  system  is  to 
be  saved  from  destruction  some  measures  must  be  imme- 
diately taken  to  establish  what  is  the  safe  load  of  different 
sections,  material,  and  design  to  carry  with  the  proper 
factor  of  safety,  and  then  vehicles  weighing  in  excess  of 
these  limits  must  be  prevented  from  entering  districts,  the 
roads  of  which  are  incapable  of  carrying  them. 

Engineering  News-Record  is  the  paper  that  could  best 
voice  a  demand  that  the  highway  program  of  this  country, 
both  as  to  design,  construction,  and  operation  be  placed  on 
a  scientific  basis. 

I  should  be  greatly  interested  in  knowing  if  after  you 
have  read  the  complete  text  of  my  testimony  given  to  the 
Senate  Committee  you  do  not  more  or  less  agree  with 
me  and  if  not  would  it  be  presumption  to  ask  you  to  point 
out  in  your  paper  definite  rasons  why  you  do  so. 

Chicago,  111.,  Oct.  10.  Stuart  B.  Moore 

[We  regret  having  miscontrued  Mr.  Moore's  point  of  view 
— due  to  the  fact  that  only  part  of  his  testimony  was  at 
hand.  That  misconstruction,  however,  does  not  invalidate 
the  main  contention  of  the  editorial  in  question,  that  the 
railroad  point  of  view  is  of  value  in  helping  to  secure  an 
adequate  consideration  of  motor  vehicle  fees. 

It  is  hardly  necessary  to  remark  that  we  are  in  full  agree- 
ment with  him  as  to  limitation  of  loads.  That  view  has 
been  expressed  editorially  at  frequent  intervals.  Opinions 
differ,  of  course,  as  to  what  should  be  the  proper  limits, 
but  the  researches  under  way  at  Washington,  the  studies 
on  the  Illinois  and  California  test  roads,  and  similar  inqui- 
ries elsewhere  should  yield  much  data  on  which  limiting 
loads  can,  with  some  degree  of  scientific  sanction,  be  based. 
— Editor.]  

Oiled  Cinder  Streets  for  Light  Traffic 

Sir — I  have  read  with  interest  the  article  on  roads  treated 
with  cinders  in  the  Sept.  22  issue,  p.  477,  and  your  comment 
on  p.  510  of  the  issue  of  Sept.  29. 

Cinders  have  been  used  on  streets  for  light  travel  in 
Appleton,  Wis.,  for  a  number  of  years.  We  have  a  popula- 
tion of  20,000;  there  are  paper  mills  and  other  industries 
producing  a  large  volume  of  cinders  which  the  city  gets  for 
the  hauling,  as  the  mills  are  glad  to  get  rid  of  them.  Our 
sub-soil  is  a  heavy,  red  clay  which,  in  wet  weather,  is 
almost  impassable.  The  streets  generally  24  ft.  wide,  are 
improved  in  the  following  manner: 

We  excavate  the  surplus  earth  12  in.  below  the  grade  and 
then  fill  in  the  cinders.  After  a  block  has  been  filled  a 
10-ton  roller  is  used  to  compact  them;  then  a  light  grader 
smoothes  up  the  surface  prior  to  a  second  and  final  rolling. 
Best  results  are  obtained  when  a  little  water  is  used  and 
on  streets  havmg  curbs.  In  no  case,  however,  has  the  clay 
sub-soil  ever  worked  through  the  cmder  layer. 

After  the  first  year  some  of  these  cindered  streets  were 
oiled  with  a  65  per  cent  asphaltic  oil  and  the  results  are 
excellent.  After  several  applications  of  oil  a  mat  forms 
which  prevents  dust  and  holds  the  shape  of  the  road. 

This  construction,  of  course,  is  only  for  light-traveled 
residential  streets  and  the  cost  is  very  low.  On  a  24-tt. 
roadway,  we  charge  the  property  owners  25c.  per  foot  for 
the  complete  work  of  excavating  and  placing  the  cinders. 
If  the  street  is  later  oiled,  the  charge  is  about  6c.  per  front 
foot  each  season;  this  figure  includes  the  material  and 
labor.  The  oil  is  covered  with  a  light  coat  of  screenings  or 
coarse  sand — just  enough  to  keep  it  from  being  picked  up 
by  vehicles. 

Cindered  streets  will  last  for  years,  depending  on  the 
travel,  and  are  very  easily  maintained.  No  doubt  there 
are  many  cities  that  have  cinders  available,  but  have  not 
used  them.  Perhaps  these  suggestions  will  help  them  with 
some  of  their  problems.  Oscar  F.  Weisgerber, 

City  Engineer  and  Street  Commissioner. 

Appleton,  Wis.,  Oct.  3. 
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Hints  for  the  Contractor 


Concrete  Forms  Removed  from  2-In.  Space  \ 

IN  BUILDING  a  .substation  recently  completed  in  San 
Francisco,  it  wa.s  necessary  to  construct  a  concrete 
wall  as  close  as  practicable  to  the  adjoining  brick  build- 
ing without  leaving  any  contact  with  the  latter  through 
which  vibration  might  pass  from  one  structure  to  the 
other.  The  concrete  wall  was  located  so  that  its  fin- 
ished surface  is  only  2  in.  from  the  adjoining  building 
and  the  forms  were  ai-ranged  so  they  could  all  be 
taken  out  of  this  space  after  the  concrete  set. 


VERTICAL  SHEATHING  SHOWING  WIRES  TO  BATTENS 

In  setting  the  wall  forms  the  first  operation  was  to 
fasten  a  horizontal  run  of  1  x  4-in.  battens  to  the  brick 
wall  at  a  level  above  the  top  of  the  section  to  be  poured. 
From  nails  driven  into  these  battens  No.  10  wires  were 
strung  vertically,  and  on  their  lower  ends  other  horizon- 
tal 1  X  4-in.  battens  were  suspended.  Each  suspended 
batten  was  held  by  two  wires,  one  to  each  end,  the 
arrangement  being  such  that  a  series  of  continuous 
runs  of  battens  were  hung  2  ft.  apart  horizontally  for 
the  full  length  and  height  of  the  concrete  wall  to  be 
constructed.  The  nails  were  all  numbered,  correspond- 
ing numbers  being  used  on  nails  carrying  wires  to 
opposite  ends  of  the  same  run  of  battens.  The  batten 
runs  were  numbered  consecutively  from  the  top  down. 

The  next  step  was  the  placing  of  vertical  sheathing 
of  1  X  6-in.  lumber.  This  sheathing,  20  ft.  long,  was 
placed  and  the  wall  was  poured  in  two  vertical  stages 
of  20  and  10  ft.,  respectively.  As  fast  as  the  sheath- 
ing was  set  up  it  was  held  in  place  by  the  inner  half 
of  the  concrete  form  which  was  built  up  at  the  same 
time.  This  inner  half  was  of  the  usual  de.sign  except 
that  instead  of  wires  to  hold  the  two  sides  of  the  form 


together,  i-in.  lag  bolts,  17 i  in.  long,  were  used.  These 
lag  bolts  were  screwed  entirely  through  the  sheathing 
and  battens  and  were  turned  until  they  pressed  slightly 
against  the  brickwork  so  that  the  concrete  form  was 
held  firmly  to  its  prescribed  width  of  6  in.  Thus,  braces 
running  down  from  the  form  to  the  interior  of  the 
building  under  construction  could  hold  the  form  firmly 
against  the  brick  building  while  the  concrete  set. 

Vertical  sheathing,  battens,  and  the  lag  screws  were 
thoroughly  smeared  with  crude  oil  before  the  forms 
were  erected.  After  the  concrete  had  set  the  inside 
forms  were  taken  down  and  the  bolts  removed.  The 
liattens  were  then  drawn  up  by  means  of  the  wires,  the 
workmen  taking  care  to  pull  wires  in  the  proper  numeri- 
cal order.  Finally,  the  vertical  sheathing  was  with- 
drawn by  hand.  This  entire  operation  of  clearing  the 
2-in.  space  went  forward  rapidly  and  without  hitch, 
all  of  the  material  used  in  this  space  being  removed 
from  both  the  20-  and  10-ft.  sections.  The  holes  left 
in  the  concrete  wall  by  the  lag  bolts  were  filled  with 
maple  dowels,  turned  with  a  taper  to  insure  a  tight  fit. 

The  contract  for  the  construction  of  the  substation 
was  carried  out  by  Chadwick  &  Sykes,  engineers  and 
contractors,  San  Francisco,  Cal. 


Surfacing  Concrete  Blocks 

WHITE  cement  for  both  white  and  colored  finish  of 
concrete  building  blocks  was  recommended  at  the 
recent  annual  meeting  of  the  Concrete  Products  Asso- 
ciation, at  Chicago,  by  Gale  M.  Brooks,  engineer  of  the 
technical -department  of  the  Atlas  Portland  Cement  Co. 
An  abstract  of  his  paper  is  given  below: 

A  white  mortar  facing  made  with  white  sand  or  marble 
dust  in  which  A -in.  particles  predominate  will  make  a  good 
.surface  which  is  an  integral  part  of  the  block.  This  facing 
noed  be  only  i-in.  thick  and  can  be  used  with  little  additional 
labor  in  manufacture.  With  a  1:3  mix  of  white  cement  and 
white  sand,  the  body  of  the  block  car  be  made  with  a  leaner 
mix  and  larger  aggregate  than  would  be  used  otherwise. 
Colored  sands  may  be  used,  or  mica  spar  mixed  with  the 
white  cement  and  white  sand  to  give  a  surface  lightly 
flecked  with  black.  Brownish  yellow  sands  with  the  white 
cement  give  various  shades  of  buff.  A  little  selection  of 
sand  will  permit  the  matching  exactly  of  any  desired 
natural  stone  color. 

Further  variety  of  surface  can  be  secured  by  the  use  of 
color  aggregates  with  the  white  cement  motar,  such  as  one 
part  white  cement,  IJ  parts  white  sand  and  IJ  parts  of 
iV,-  to  i-in.  granite  or  marble  chips.  The  thin  film  of 
cement  on  the  surface  when  the  block  comes  from  the 
form  can  be  removed  with  a  very  fine  spray  of  clear  water 
if  the  forms  are  removed  early.  If  the  blocks  are  allowed 
to  harden  more  thoroughly  before  being  released  from  the 
forms,  this  film  can  be  removed  by  washing  the  surface  with 
1  to  3  diluted  muriatic  acid  or  by  rubbing  with  a  carbo- 
rundum block.  A  power  polishing  machme  may  be  used 
where  a   smooth   surface  is  desired. 

In  place  of  th£\  white  sand,  marble  dust  can  be  used 
in  conjunction  with  the  coar<;e  color  aggregate,  but  the 
dust  should  have  a  large  percentage  of  coarse  particles, 
:,'..-  to  iV-in.  The  dust  of  pink  granite  mixed  with  the  i-in- 
chips  and  white  cement  gives  a  good  surface.  Delicate 
color  tints  can  be  secured  by  the  use  of  mineral  pigments 
with  white  cement,  but  too  much  pigment  weakens  the 
stone  and  increases  the  chance  of  fading  and  of  uneven  dis- 
tribution in  the  mixture. 
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CURRENT    EVENTS    IN    THE    CIVIL    ENGINEERING    AND    CONTRACTING    FIELDS 

News  of  the  Week 


New  York,  Octcber  2C,  1921 


President's  Conference  on 
Unemployment  Ends 

standing   Committee   Named   to   Com- 
plete   Unfinished    Business    and    to 
Plan   for  Permanent  Relief 

After  having  made  provision  for  the 
appointment  of  a  standing  committee 
to  continue  emergency  unemployment 
organization  and  to  appoint  sub-com- 
mittees for  studying  more  or  less  per- 
manent remedies  for  unemployment, 
President  Harding's  Unemployment 
Conference  adjourned  sine  die  October 
13.  The  conference  held  three  sessions 
during  last  week  and  was  brought  to 
a  close  after  a  resolution  proposed  by 
Secretary  of  Commerce  Hoover  was 
unanimously  adopted  providing  for  the 
appointment  of  a  standing  committee. 

The  duties  of  the  standing  committee 
shall  be  to  continue  the  work  and  prog- 
ress of  emergency  organization  through- 
out the  country  and  to  convene  sub- 
committees for  future  reports.  The 
sub-committees  provided  for  are  (1) 
committees  of  service  on  the  present 
emergency  as  may  be  required;  (2)  a 
committee  on  construction  development; 
(3)  a  committee  on  remedial  measures 
for  reducing  intermittent  and  seasonal 
unemployment;  (4)  and  a  committee 
on  permanent  measures  of  preventing 
unemployment.  All  matters  undisposed 
of  by  the  general  conference  are  left 
to  the  standing  committee. 

Report  on  Manufacturing 

Though  the  general  conference  ac- 
cepted various  reports  offering  both 
emergency  and  permanent  relief  from 
the  unemployment  situation,  the  major- 
ity report  of  the  committee  on  emer- 
gency measures  by  manufacturers  was 
not  accepted,  though  it  was  included  in 
the  record  of  the  conference.  Inasmuch 
as  there  was  so  much  adverse  criticism 
of  the  majority  report  by  minority 
members  of  the  committee,  it  was 
deemed  inadvisable  to  accept  the  report 
because  of  its  controversial  nature. 

In  the  public  hearing  before  the  pub- 
lic works  committee  on  government  rec- 
lamation the  conference  heard  various 
pleas  from  local  public  bodies  and 
officials  urging  the  completion  of  this 
and  that  reclamation  and  irrigation 
project.  The  conference  also  learned 
that  were  sufficient  appropriations  for 
the  reclamation  work  available,  the  U. 
S.  Reclamation  Service  could  employ 
directly  44,000  men  during  the  winter 
and  indirectly  an  additional  44,000.  Mr. 
Ottomar  Hamerle,  Acting  Director  of 
the  Reclamation  Service,  stated  that 
$16,000,000  could  be  economically  spent 
during  the  winter  on  irrigation  projects 
already  underway  in  seven  states,  which 


Faulty  Design  Responsible  for 
Destruction  of  Dirigible 

After  the  coroner's  jury,  sitting  on 
the  destruction  of  the  giant  c  rigible 
ZR2  at  Hull,  England,  in  Augui*;,  re- 
turned a  verdict  finding  that  nobody 
was  to  blame  for  the  accident,  a  court 
of  inquiry  for  the  British  Admiralty 
has  now  reported  that  faulty  design 
was  to  blame.  It  states  that  the  de- 
sign should  have  been  but  was  not 
reviewed  by  an  official  committee  before 
construction  began,  chat  ""tmost  -con- 
omy  in  design"  lad  been  a  governing 
consideration,  that  necessary  aerody- 
namical information  with  respect,  to 
structural  strength  was  lacking,  that  a 
quick  reversal  was  being  made  at  the 
time  of  the  accident,  bringir:g  a  heavy 
strain  on  the  rear  part  of  the  hull  due 
to  the  swing  of  the  stern,  and  that  the 
structure  failed  to  the  rear  of  the  after- 
engine  car,  causing  the  vessel  to  break 
in  two  while  1,200  ft.  high.  The  results 
of  fuller  investigation  now  in  progress 
are  to  be  made  public  in  due  course. 


Colorado  Highwaj'  Work  Held  Up 

Failure  of  Colorado  state  officials  to 
sell  highway  bonds  authorized  by  vote 
has  resulted  in  a  reduction  in  the  en- 
gineering staff  by  one-third  and  elimin- 
ation of  some  of  the  large  road  gangs. 
Early  construction  on  some  projects 
next  year  will  be  hampered  because  of 
the  lack  of  plans  and  surveys.  Major 
L.  D.  Blauvelt,  state  highway  engineer, 
has  appealed  to  the  citizens  to  buy  bonds 
over  the  counter.  They  are  in  denom- 
inations of  from  $50  to  $1,000  and  bear 
5  per  cent  interest. 


Railroad  Division  of  A.  S.  M.  E.  to 
Discuss  Waste  Elimination 

The  Railroad  Division  of  the  Ameri- 
can Society  of  Mechanical  Engineers 
will  discuss  the  elimination  of  waste 
on  railroads  in  connection  with  the 
general  consideration  of  that  topic  at 
the  annual  meeting  of  the  society. 
Papers  to  be  presented  include  discus- 
sions of  avoidable  waste  in  locomotives 
as  affected  by  design,  in  operation  of 
locomotives  and  of  cars.  The  meeting 
is  to  be  held  at  the  Engineering  So- 
cieties' Duilding,  New  York  City,  the 
morning  of  Dec.  9. 

would  give  employment  to  16,000  men 
directly  and  as  many  more  indirectly 
in  furnishing  construction  materials, 
etc.,  if  a  loan  for  reclamation  funds 
were  authorized  by  congress.  He  as- 
serted that  $28,000,000  additional  could 
be  immediately  expended  on  irrigation 
and  reclamation  projects  in  the  western 
states  were  a  loan  made  to  the  fund. 


Am.  Soc.  C.  E.  Board  Holds 
Quarterly  Meeting 

Character  Annual  Meetings  of  Society 

Changed — Recommend  Secretary 

Visit   Local  Sections 

Passage  of  resolutions  changing  the 
character  of  the  annual  meeting  of 
the  society  so  as  to  make  it  more  tech- 
nical, instructing  the  finance  commit- 
tee to  include  in  the  1922  budget  an 
item  for  covering  the  expenses  of  the 
secretary  in  visits  to  local  sections,  in- 
stituting a  card  index  system  of  keep- 
ing a  professional  record  of  all  mem- 
bers, the  passage  of  other  resolutions, 
and  the  election  of  honorary  members 
and  the  approval  of  new  sections  were 
the  chief  accomplishments  of  the  Board 
of  Direction  of  the  American  Society 
of  Civil  Engineers  at  the  meeting  held 
October  10  and  11  at  the  Engineering 
Societies  Building,  New  York  City. 

Though  the  annual  meeting  of  the 
society,  held  in  January,  is  still  to  re- 
tain its  social  features,  there  are  also 
incorporated  in  the  tentative  program 
technical  discussions.  The  plan  now 
proposed  is  to  hold  a  conference  lasting 
for  the  better  part  of  two  days  on 
national  transportation  problems. 

Other  Resolutions 

By  another  resolution  the  secretary 
of  the  society  is  to  visit  each  of  the 
local  sections  of  the  society  each  year, 
and  be  reimbursed  for  his  traveling 
expenses.  The  Board  of  Direction  in- 
structed, through  a  resolution,  the 
finance  committee  to  include  in  next 
year's  budget  an  item  covering  such 
expenditure. 

Acting  upon  the  reconunendation 
made  at  the  June  6  meeting  the  Board 
of  Direction  resolved  to  compile  a  card 
index  system  incorporating  a  complete 
professional  record  of  all  members  of 
the  society.  The  cards  are  now  being 
printed  and  blanks  will  be  circulated 
shortly  so  that  by  the  first  of  the  year 
the  record  will  be  full  and  up-to-date. 
It  will  be  open  to  public  inspection  at 
the  offices  of  the  society  in  the  En- 
gineering Societies  Building. 

Three  now  honorary  members  were 
elected:  Howard  Adams  Carson,  of 
Boston;  Luigi  Luiggi,  of  Rome;  and 
Charles  Prosper  Eugene  Schneider.  V 
resolution  was  also  adopted  which  di- 
rects that,  probably  at  the  annual  meet- 
ing, certificates  be  presented  these  men 
and  the  two  elected  at  the  last  quarter- 
ly meeting  of  the  board,  accompanied  by 
suitable  ceremony.  Ambrose  Swasey 
and  Samuel  Rea  are  the  honorary  mem- 
bers elected  in  June.  " 

The  formation  of  two  "new  sections 
of   the   society   were   approved    by   the 
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board.  They  are  the  Northeastern  Sec- 
tion, Boston,  and  the  Sacramento 
(Cal.),  Section.  Formation  of  student 
chapters  at  Bucknell  University,  Uni- 
versity of  North  Carolina  and  West 
Virginia  wore  also  approved. 

Amonp:  the  other  resolution  passed 
by  the  board  were  those:  (1)  Approv- 
ing the  report  of  the  joint  committee 
composed  of  representatives  of  the 
American  Institute  of  Architects,  the 
American  Engineering  Council,  the 
Federated  American  Engineering  So- 
cieties and  the  Associated  General  Con- 
tractors of  America  upon  a  definite 
plan  for  quantity  survey  and  payment 
for  estimating;  (2)  approving  the  re- 
port of  a  special  committee  that  rec- 
ommended the  society  urge  Congress 
to  pass  legislation  which  would  give 
commissions  to  sanitary  officers  in  the 
Public  Health  Service  on  the  same 
basis  as  they  are  given  in  the  Medical 
Corps  of  the  army;  and  (3)  urging 
Congress  to  appropriate  an  adequate 
sum  to  carry  on  highway  research. 


Market  For  California  Irrigation 
Bonds  Improves 

During  September  and  early  in  Octo- 
ber there  was  notable  improvement  in 
th  dc.iand  for  California  irrigation 
bonds;  the  c  rrent  prices  of  this  class 
of  securities  showing  marked  advance- 
mert.  Bonds  of  the  Turlock  and  Mod- 
estr,  irrigatioa  districts  bearing  6  per 
cent  interest  are  now  selling  above 
par, 

I'  commenting  on  this  situation  the 
firancial  editor  of  a  San  Francisco 
newspaper  states;  "When  it  is  consid- 
01  ed  that  there  are  now  about  $40,- 
OOl  000  in  obligations  of  California 
i;  ligation  districts  organized  under  the 
snionded  Wright  Act  now  outstanding, 
end  fully  nine-tenths  of  which  are  held 
ir.  i;his  st^te,  it  is  obvious  that  an  up- 
ward trerd  in  *^he  prices  of  such  issues, 
no:,  only  strengthen  California's  finan- 
cial position  but  makes  it  possible  for 
districts  to  finance  new  construction  at 
lower  ra^«s  of  interest." 


Fall  Lettings  of  Contracts  Favored  by  Many 
State  Highway  Engineers 

Additional  Replies  Received  to  "Engineering  News-Record's" 

Inquiry  as  to  Policy  Adopted  for  Early  Award  of 

Next  Season's  Construction 


In  ansiver  to  its  inquiri/  regarding 
the  policy  adopted  by  the  states  in  re- 
gard to  the  fall  letting  of  road  contracts 
"Engineering  News-Record"  has  re- 
ceived from  state  highway  engineers 
the  following  replies  whicli  supplement 
those  published  in  last  week's  issue: 

Vermont — "We  are  preparing  for  a 
fall  letting.  It  is  the  policy  of  the 
State  Highway  Department  to  let  as 
much  of  the  1922  work  as  early  as  it  is 
practicable  to  get  ready  for  sucn  let- 
ting. We  believe  the  policy  of  early 
letting  is  sound  and  highly  desirable 
from  the  point  of  view  of  State's  in- 
terests."—  By  Thurman  W.  Di.v,  State 
High  way  Commissioner. 

New  Mexico — "The  New  Mexico 
Highway  Department  is  endeavoring  to 
relieve  the  unemployment  situation  as 
muct  as  possible  by  letting  contracts 
as  fast  as  we  are  able  to  make  the  field 
surveys  and  build  plans  covering  said 
road  projects." — By  L.  A.  Oillett,  State 
Highway  Engineer. 

Iowa — "For  the  past  two  years,  ever 
since  the  program  of  developing  our 
primary  road  system  was  undertaken, 
we  have  pursued  the  policy  of  letting 
contracts  in  the  fall  for  the  next  sea- 
son's work.  It  is  our  judgment  that 
the  letting  of  contracts  in  the  fall  very 
greatly  facilitates  the  progress  that  can 
be  made  during  the  next  season." — 
By  F.  R.  White,  Chief  Engineer,  State 
Highivay  Commission. 

Illinois — "In  my  judgment  the  best 
policy  as  to  the  time  for  awarding 
contracts  on  a  large  scale  varies  from 
year  to  year,  depending  upon  general 
conditions.  I  am  speaking,  of  course, 
from  the  point  of  view  of  the  owner 


or  builder.  Ordinarily  the  contractor, 
who  has  perhaps  50  per  cent  or  more  of 
the  road  equipment  needed  for  a  given 
job,  is  able  to  secure  the  balance  of  the 
equipment  and  be  ready  to  start  work  in 
appro.viniately  60  days.  This  would  in- 
dicate that  in  this  latitude  and  as  far 
as  the  contractor's  ability  to  start  work 
at  the  beginning  of  the  season  is  con- 
cerned, the  award  of  contracts  in  Feb- 
ruary or  March  would  be  satisfactory. 

"Such  an  arrangement  would  not,  of 
course,  enable  equipment  manufacturers 
to  forecast  very  definitely  the  demand 
for  the  next  season's  construction  and 
they  would  he  obliged  to  use  less  defi- 
nite data  in  anticipating  the  demand 
and  manufacturing  equipment  during 
the  winter  months.  The  advantage  of 
the  earlier  knowledge  of  the  demand 
for  equipment  might  easily  be  offset  by 
labor  and  material  conditions,  which 
cannot  definitely  be  foreseen  six  months 
in  advance. 

"In  regard  to  letting  contracts  for 
grading  and  bridge  work,  we  consider 
it  desirable  to  complete  grading  and 
bridge  work  as  an  independent  opera- 
tion at  least  six  months  or  a  year  in 
advance  of  paving  construction.  This 
is  particularly  desirable  where  reloca- 
tions are  made  and  where  the  road  is 
to  be  constructed  through  rough  coun- 
try. The  object  of  such  procedure  is 
two-fold:  First,  a  paving  contractor  is 
required  to  provide  equipment  for  one 
class  of  work  only  and  there  is  no  dan- 
ger of  his  operations  being  hindered  or 
delayed  by  failure  to  complete  one  or 
more  bridges  which  may  be  located  over 
streams  where  flood  hazard  is  to  be  con- 
(Continucd  on  next  page) 


Buffalo,  Rochester,  Syracuse  Hold 
Joint  Engineering  Conference 

Discussions  upon  the  civic  responsi- 
bility  of  the  engineer,  flood  abatement 
work  in  northern  New  York,  and  the 
usual  municipal  engineering  problems 
were  chief  among  those  heard  at  the 
tri-city  conference  held  under  the  aus- 
pices of  the  Rochester  Engineering 
Society  Oct.  14  and  attended  by  en- 
gineers from  that  city,  Buffalo,  and 
Syracuse.  The  chief  speakers  at  the 
morning  and  evening  sessions  were 
George  H.  Norton,  city  engineer  of 
Buffalo;  Henry  C.  Allen,  city  engineer 
of  Syracuse;  Glen  D.  Holmes,  chief 
engineer,  Syracuse  Sewer  Commission; 
A.  E.  Lindau,  president.  Engineering 
Society  of  Buffalo;  and  S.  B.  Storer, 
first  vice-president.  Technology  Club! 
Syracuse. 

Mr.  Storer  in  discussing  the  relation 
of  the  engineer  or  technical  man  to 
civic  life  decried  the  fact  that  en- 
gineers often  carried  out  their  duties 
only  with  a  fidelity  to  their  purely 
technical  training.  He  emphasized  the 
necessity  for  the  technical  man  to  grasp 
all  the  factors  back  of  an  engineering 
development. 

Mr.  Lindau  outlined  the  evolution  of 
engineering,  asserting  that  fifty  years 
ago  but  two  kinds  of  engineering — 
military  and  civil — were  known  and 
that  now  so  many  existed  that  it  was 
possible  for  one  engineer  to  attend  a 
meeting  of  a  different  type,  and.  be  un- 
able to  understand  the  topics  under  dis- 
■cussion. 

Flood  abatement  work  along  the 
Buffalo  River  and  that  along  Onondaga 
Creek  were  subjects  treated  by  Mr. 
Norton  and  Mr.  Holmes,  respectively. 
Sewage  disposal  problems  were  also  in- 
cluded in  the  discussion  of  each. 

0£  principal  interest  in  the  discus- 
sion given  by  Mr.  Allen  was  the  pro- 
posal of  the  City  of  Syracuse  to  move 
the  New  York  Central  R.R.  tracks 
from  their  present  position  to  the  bed 
of  the  abandoned  Erie  Canal,  thus 
eliminating  grade  crossings. 

During  part  of  the  evening  session 
the  meeting  was  turned  over  to  C. 
Arthur  Poole,  city  engineer  of  Roch- 
ester, who  called  for  an  open  dis- 
cussion, which  followed  upon  various 
routine  municipal  engineering  matters. 
The  afternoon  was  spent  in  an  in- 
spection of  the  new  garbage  reduction 
plant  in  Rochester,  the  sewage  disposal 
plant,  the  Barge  Canal  harbor,  and 
other  points  of  engineering  interest 
The  board  of  governors  of  the  Rochester 
Engineering  Society  were  hosts  to  the 
visitors  at  a  dinner  in  the  evening 
served  at  the  University  Club. 


Commission-Manager  Plan  in 
Effect  at  New  London 

The  newly  elected  commission  under 
the  recently  adopted  commission-man- 
ager form  of  government  took  office 
at  New  London,  Conn.,  Oct.  3.  A  city 
manager  will  be  chosen  by  the  com- 
mission. 
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(Continued  from  preceding  page) 
sidered.  Second,  it  makes  more  cer- 
tain a  satisfactory  job  of  paving  inas- 
much as  fills,  especially  adjacent  to 
bridges,  may  have  sufficient  time  to  be- 
come consolidated. 

"In  grading  work  the  rail  transpor- 
tation of  materials  is  of  but  little  im- 
portance. I  am  therefore  of  the  opin- 
ion that  it  does  not  make  much  differ- 
ence as  to  the  time  of  year  contracts 
for  such  work  are  awarded,  providing 
judgment  is  used.  Naturally,  contracts 
for  very  heavy  work  that  may  require 
an  entire  season  for  a  certain  type  of 
grading  outfit  should  be  awarded  suffi- 
ciently early  to  enable  the  whole  season 
to  be  utilized.  In  highway  work,  how- 
ever, where  many  sections  of  grading 
work  occur  that  do  not  require  more 
than  perhaps  a  few  weeks  or  a  month  to 
complete,  it  is  an  advantage  to  the  con- 
tractor to  distribute  the  award  of  such 
work  throughout  the  season,  in  order 
that  outfits  that  have  completed  else- 
where may  be  employed  the  full  season. 

"With  this  in  mind,  the  Illinois  Di- 
vision of  Highways  endeavors  to  award 
during  the  winter  or  early  spring  heavy 
grading  contracts,  requiring  a  v/hole 
season's  operations.  It  is  the  practice 
turther  to  award  contracts  for  lighter 
work  at  any  time  during  the  spring  or 
summer  when  it  is  known  that  contract- 
ors, who  are  able  to  finish  the  work 
during  the  season,  are  available. 

"From  the  point  of  view  of  the  state, 
it  is  my  opinion  that  the  awarding  of 
contracts  in  the  fall,  in  preference  to 
the  spring,  must  largely  be  based  on 
an  estimate  of  labor  and  material  con- 
Jitions  which  may  prevail  during  the 
3arly  part  of  the  succeeding  construc- 
tion season.  In  view  of  the  present 
arge  supply  of  labor  it  would  seem 
,'ery  desirable  to  let  contracts  this  fall 
n  order  that  work  may  be  started  in 
he  spring  as  early  as  weather  condi- 
ions  will  permit.  Illinois  is  following 
his  policy.  On  Oct.  4  we  received  bids 
"or  185  miles  of  road  work,  awards  for 
vhich  will  probably  be  made  immedi- 
itely.  It  is  expected  that  we  will  con- 
tinue to  advertise  additional  work  up 
0  the  first  of  the  year." — By  Clifford 
Older,  Chief  Highioay  Engineer. 

Virginia — "The  idea  of  fall  lettings 
if  contracts  appeals  to  me  very 
trongly.  We  have  let  quite  a  number 
luring  the  month  of  September  and 
vill  let  more  in  November,  totaling, 
lowever,  a  comparatively  small  amount, 
ipproximately  $2,000,000.  The  situa- 
ion  in  this  state  is  unfortunate  in  that 
ve  are  dependent  on  our  General  As- 
embly  for  appropriations  for  highway 
onstruction.  The  Assembly  meets  in 
anuary  and  February,  making,  it  im- 
lossible  for  us  to  carry  out  a  policy  of 
all  lettings." — By  George  P.  Coleman, 
>tate  Highway  Corwniissioner. 

Michigan — "I  regret  to  have  to  ad- 
■ise  you  that  Michigan  has  used  all  of 
ts  available  funds  for  contract  work 
luring  the  road-building  season  of  1921. 
'ince  our  next  fiscal  year  begins  July  1, 
922,  there  will  be  no  more  state  bond 
noney  available   until    that   time   and 


hence  it  will  be  impossible  to  let  con- 
tracts for  1922  work  before  next  soring. 

"I  am  in  sympathy  with  the  move- 
ment to  give  as  much  employment  to 
labor  as  possible  during  the  dull  months 
of  winter  but  our  hands  are  tied  and 
we  can  not  do  more  than  we  have  done. 
We  have  had  a  record-bi-eaking  road- 
building  season,  and  it  is  safe  to  say, 
counting  state  and  county  work,  that 
fully  three  times  as  much  road  building 
has  been  done  during  1921  as  in  any 
previous  year." — By  Frank  F.  Rogers, 
State  Highway  Coynmissiovcr. 

Florida — "Florida  is  just  beginning 
to  let  contracts  for  road  and  bridge 
work  for  the  remainder  of  this  year 
and  the  fore  part  of  next.  Within  the 
next  three  months  it  is  hoped  that  we 
may  be  able  to  place  from  $2,000,000 
to  $3,000,000  worth  of  work  imder  con- 


State  Highway  Engineers  An- 
nounce Policies  on  Fall  Lettings 
of  Next  Year's  Road-Building 
Contracts. 


tract.  It  will  be  our  endeavor  to  have 
all  of  this  work  advei'tised  between  now 
and  Jan.  1,  1922."  —  By  Charles  A. 
Browne,  State  Highway  Engineer. 

Montana — "In  regard  to  the  policy  of 
letting  contracts  for  next  year's  high- 
way program  this  fall,  please  be  advised 
that  our  program  is  not  sufficiently 
outlined  at  this  time  so  that  we  can 
proceed  with  a  systematic  award  of  con- 
tracts for  next  year's  work.  We  are, 
however,  proceeding  on  the  policy  of 
advertising  projects  as  rapidly  as  they 
are  ready  for  construction." — By  H.  C. 
Kuhl,  Principal  Assistant  Engineer. 

Arkansas — "In  Arkansas  no  definite 
policy  has  been  outlined  for  the  letting 
of  contracts  this  fall.  Because  of  the 
low  value  of  Arkansas  bonds  prac- 
tically no  new  work  is  contemplated  in 
the  near  future,  so  the  early  letting  of 
contracts  is  not  under  consideration. 

"The  vast  amount  of  unfavorable  and 
exaggerated  publicity  that  has  been 
given  the  Arkansas  road  situation  by 
the  eastern  newspapers  has  so  depress- 
ed the  bond  market  as  far  as  Arkansas 
Road  Improvement  District  bonds  are 
concerned  that  it  is  impossible  to  sell 
these  bonds  for  anything  like  a  reason- 
able price.  This  condition  has  forced 
a  number  of  c!i.'<tricts  that  have  author- 
ization for  additional  bonds  to  suspend 
construction  and  leave  the  work  in  an 
unfinished  state.  It  has  also  prevented 
the  progress  of  a  number  of  new  proj- 
ects that  are  ready  to  go  ahead  and  has 
practically  forced  the  abandonment  of 
all  new  work. 

"However,  Arkansas  has  under  way 
the  construction  of  approximately  4,500 
miles  of  improved  roads,  all  let  to  con- 
tract and  the  work  is  progressing  satis- 
factorily and  rapidly.  It  is  expected 
that  1,800  miles  of  this  program  will 
be  completed  by  Jan.  1,  1922." — By 
G.  Hunter  Sykes,  Acting  State  High- 
way Engineer. 


Recommend  Consolidation  of 
All  Government  Mapping 

Hydrographic,    Topographic,    Geodetic, 

Cartographic,    Map    Reproductiom, 

Cadastral  Branches  United 

Consolidation  of  all  the  general  sur- 
veying and  mapping  work  of  the  federal 
government  in  a  new  bureau  under  a 
single  directing  head  has  been  recom- 
mended to  the  President  by  the  Board 
of  Surveys  and  Maps  of  the  federal 
government.  It  is  believed  that  this 
will  reduce  duplication  to  the  minimum, 
will  lower  the  unit  cost  of  the  work  and 
will  permit  the  government  to  meet 
the  mapping  and  surveying  needs  of  its 
owTi  agencies  and  of  the  general  public 
in  a  more  effective  manner.  The  action 
was  taken  on  recommendation  of  the 
Board's  committee  on  co-ordination. 

The  recommendations  contemplate 
the  consolidation  in  the  new  bureau  of 
the  U.  S.  Coast  and  Geodetic  Survey  of 
the  Department  of  Commerce;  the 
U.  S.  Lake  Survey  of  the  War  Depart- 
ment; the  U.  S.  Hydrographic  office  of 
the  Navy  Department;  the  topographic 
branch  of  the  U.  S.  Geological  Survey 
and  the  surveying  and  mapping  activ- 
ities of  the  General  Land  Office.  The 
latter  two  bureaus  form  a  part  of  the 
Department  of  the  Interior.  There  are 
thirteen  other  organizations  which  are 
doing  certain  kinds  of  surveymg  and 
mapping.  A  part  of  this  work  can  be 
taken  over  by  the  new  bureau,  if  it  is 
established,  but  certain  amounts  of  sur- 
veying and  mapping  necessarily  will 
continue  as  an  incidental  activity  con- 
nected with  the  major  work  of  some  of 
those  bureaus.  Extracts  from  the  com- 
mittee report  as  amended  and  adopted 
are  as  follows: 

Advantages  in  Unified  Bureau 
"The  advantages  to  be  derived  from 
such  a  consolidation  may  be  sum- 
marized as  follows:  (a)  The  entire  sub- 
ject of  surveying  and  mapping  could 
be  considered  as  a  whole,  the  demands 
of  the  different  interests  weighed  and 
adjusted,  and  a  project  drawn  up  to 
meet  systematically  and  expeditiou.sIy 
the  needs  of  the  entire  country  in  the 
most  economical  manner.  Based  on  this 
project,  estimates  could  be  presented 
to  the  Bureau  of  the  Budget  by  a  single 
agency  with  greater  prospects  of  suc- 
cess in  securing  the  understanding  and 
support  of  that  Bureau  and  of  Con- 
gress; (b)  Such  overlapping  of  work 
and  duplication  of  effort  as  may  now 
oxist  would  be  eliminated;  (c)  A  con- 
siderable .saving  in  overhead  expense,  in 
field  operations,  in  the  procurement  of 
supplies  and  equipment,  in  map  repro- 
duction, and  in  map  compilation,  would* 
probably  result. 

"The  disadvantages  to  be  considered 
in  connection  with  a  consolidation  of 
mapping  agencies  are:  (a)  The  danger 
that  there  will  result  and  unwieldy 
organization,  unable  to  make  the 
prompt  and  sympathetic  response  to 
special  needs  that  can  be  expected  from 
a  group  of  smaller  agencies,  each 
created  to  meet  a  special  need;  (b)  The 
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existing  services  are  located  in  several 
buildings,  so  that  difficulty  would  result 
in  securing  a  smooth  running  organiza- 
tion, unless  provision  could  be  made  for 
housing  all  under  one  roof;  (c)  Some  of 
the  existing  services  are  closely  linked 
with  other  activities  which  will  be  more 
or  less  disturbed  during  the  transition 
period. 

"The  committee  therefore  recom- 
mends the  creation  of  a  Bureau  of  Sur- 
veys and  Maps  in  some  existing  or  new 
department.  This  bureau  should  com- 
prise six  major  branches,  or  divisions, 
and  should  perform  the  primary  sui-- 
veying  and  mapping  functions  of  ex- 
isting Federal  agencies,  under  six 
branches,  as  follows:  Geodetic,  Topo- 
graphic, Hydrographic,  Cadastral,  Cart- 
ographic and  Map  Reproduction." 


Pontoon  Bridge  Project  Aban- 
doned by  Its  Promoters 

Abandonment  of  the  plan  to  build  a 
pontoon  highway  bridge  over  the  Hud- 
son River  at  Yonkers,  N.  Y.,  was  an- 
nounced last  week  by  George  A.  Post, 
president  of  the  Hudson  River  Bridge 
Corp.  The  step  is  said  to  be  charge- 
able in  part  to  the  unexpected  amount 
of  opposition  to  the  proposed  construc- 
tion which  developed  at  the  hearing 
before  Col.  E.  A.  Burr,  U.  S.  District 
Engineer,  and  in  part  to  a  demand 
made  by  the  Shipping  Board  that  the 
corporation  purchase  immediately  the 
fifty  wooden  ships  which  it  planned  to 
use  as  pontoons  for  the  bridge.  The 
ships  were  to  be  bought  for  $2,400 
each,  requiring  an  investment  of  $120,- 
000  whose  usefulness  would  have  re- 
mained contingent  on  authorization  by 
Congress  and  the  War  Department  for 
construction  of  the  bridge. 


Dabney  Heads  Tennessee 
Engineer  License  Board 

The  Tennessee  'board  of  architecture 
and  engineering  examiners,  held  a  meet- 
ing in  Nashville  Oct.  1  and  organized 
by  electing  A.  L.  Dabney,  of  Memphis, 
chairman,  and  Henry  C.  Hibbs,  of  Nash- 
ville, secretary.  The  board  is  now  pre- 
pared to  receive  applications  for  license, 
for  which  the  fee  is  $25  and  the  annual 
renewal  $5. 

The  other  members  of  the  board  of 
examiners,  appointed  by  the  Governor, 
are:  Engineers:  Dr.  Charles  S.  Brown, 
Vanderbilt  University,  Nashville;  and 
Prof.  N.  W.  Dougherty,  University 
of  Tennessee,  Knoxville.  Architects: 
Bayard  S.  Cairns,  Memphis;  and  W.  H. 
Sears,  Chattanooga. 


Joint  Committee  Report  For  Sale 

Copies  of  the  recent  progress  report 
of  the  Joint  Committee  on  Concrete  and 
Reinforced-Concrete,  giving  spucificm- 
tions  for  concrete  and  reinforced-con- 
crete,  under  discussion  by  the  five  so- 
cieties concerned,  are  available  from 
E.  M.  Chandler,  acting  secretary,  Amer- 
ican Society  of  Civil  Engineers,  33 
West  39th  St.,  New  York  City,  at  60c. 
each. 


Great  Falls  Power  Development 
Started  at  Winnipeg 

Work  has  been  started  on  the  con- 
struction of  the  Great  Falls  dam  and 
power  house  on  the  Winnipeg  River  for 
the  Winnipeg  River  Power  Company. 
On  Oct.  1,  1921,  the  o^\Tlers  entered  in- 
to a  contract  for  the  construction  work 
with  Eraser,  Brace,  Ltd.  of  Montreal 
and  New  York,  and  the  Northern  Con- 
struction Co.  of  Winnipeg  which  com- 
pany had  already  started  preliminary 
work  at  the  site. 

The  work  contemplates  a  dam  3,000 
ft.  long  and  a  power  house  ultimately 
to  produce  168,000  hp.  The  initial  in- 
stallation will  comprise  the  dam  and 
power  house  substructure  complete  with 
a  power  house  superstructure  for  three 
units  of  28,000  hp.  each  and  an  installa- 
tion of  two  turbine  and  generator  units 
of  28,000  hp.  each.  About  70,000  cu.yd. 
of  rock  excavation  and  176,000  cu.yd. 
of  concrete  are  involved  in  the  construc- 
tion of  dam  and  power  house.  A  rock 
cut  of  240,000  cu.yd.  two  and  half  miles 
below  the  power  house  for  lowering  the 
water  level  in  tailrace,  an  earth  dike 
of  10.5,000  cu.yd.  for  confining  the  river 
at  its  new  level  above  the  power  house 
and  a  steel  tower  transmission  line  to 
the  company's  old  power  house  eighteen 
miles  up  the  river  form  a  part  of  the 
scheme. 

The  power  which  will  be  developed 
by  this  plant  is  to  be  utilized  in  Winni- 
peg and  vicinity  by  the  Winnipeg  Elec- 
tric Railway  Co.  and  local  industries 
the  old  plant  of  the  Winnipeg  River 
Power  Co.  being  inadequate  for  the 
present  demand.  It  is  expected  that 
by  the  time  the  initial  development  of 
56,000  hp.  has  been  completed  the  mar- 
ket for  power  in  the  Winnipeg  district 
will  justify  the  installation  of  other 
units.  The  first  installation  contem- 
plates an  expenditure  of  about  $7,000,- 
000  and  will  require  2  years  to  com- 
plete.  

Opposition  to  Highway  Bill 
Appears  in  House 

( Washington  Correspotidence) 
Decided  opposition  to  the  highway 
bill  from  New  England  and  eastern 
members  has  developed  in  the  House 
of  Representatives.  An  effort  is  being 
made  to  prevent  the  granting  of  a 
special  rule.  Such  a  rule  is  necessary 
before  the  House  can  vote  upon  the  ap- 
propriation that  will  be  required.  As 
this  is  written  the  consensus  of  opinion 
is  that  the  rule  will  be  forthcoming, 
but  as  the  appropriation  is  new  legisla- 
tion and  therefore  subject  to  a  point 
of  order,  the  failure  to-  secure  the  rule 
would  mean  an  indefinite  delay  to  the 
bill. 

W.  C.  Markham,  secretary  of  the 
Kansas  Highway  Commission,  who  has 
spent  seven  months  in  Washington  rep- 
resenting the  American  Association  of 
State  Highway  Officials,  believes  that 
the  obstacles  will  be  overcome  and  that 
the  federal  government,  by  the  approval 
of  this  bill,  will  establish  a  regular 
highway  policy. 


30-Ton  Gantry  Crane  Blown 
Off  Pier 

During  a  terrific  rain  and  wind  storm 
on  Sept.  29  the  30-ton  gantrj'  crane  on 
Pier  1,  Lackawanna  R.R.,  at  Hoboken, 
N.  J.,  was  blown  along  the  rails  into 
the  Hudson  River.  The  accident  is  de- 
scribed as  follows  by  M.  H.  Doughty, 
division  engineer  of  the  railroad. 

"The  crane  is  electric  driven,  using 
direct  current  265  volts,  delivered  by 
contact  boxes  located  adjacent  to  the 
running  rails.  It  has  a  capacity  of 
60,000  lb.  At  a  radius  of  29  ft.  the 
distance  center  to  center  of  tracks  for 
the  gantry  frame  is  47  ft.  6  in.  The 
crane  is  supported  on  four  4-wheel 
trucks  which  run  over  two  running  rails 
on  each  side  of  crane,  the  distance  be- 
tween centers  of  trucks  being  25  ft. 
All  movements  are  provided  with  auto- 
matic solenoid  brakes  operated  by 
springs  which  apply  the  brakes  to  the 
motor  shafts  at  the  moment  power  is 
cut  off. 

"The  crane  travels  along  the  length 
of  the  pier,  about  900  ft.  in  east  and 
west  direction.  On  Sept.  29  there  was 
a  heavy  rain,  followed  'about  four 
o'clock  in  the  afternoon  by  an  unusually 
high  wind  from  the  west.  On  account 
of  the  rain,  opei-ators  had  left  the  crane 
and  had  failed  to  put  in  place  anchor- 
ages which  had  been  provided  to  pro- 
tect the  crane  in  case  of  high  winds, 
and  they  had  also  been  operating  the 
crane  with  the  brakes  on  the  motors 
on  the  traveling  wheels-  blocked  off  so 
they  were  out  of  service.  Under  these 
circumstances  the  crane.Tiad  nothing  to 
prevent  its  moving  down  the  track  and 
it  was  blo\\Ti  off  the  end  of  the  pier, 
falling  into  about  30  ft.  of  water. 

"The  crane  was  raised  and  placed  on 
the  dock  by  the  Merritt  &  Chapman 
Wrecking  Co.,  the  work  requiring  about 
a  week  with  one  machine.  Inspection 
of  the  crane  indicated  that  the  gantry 
legs  wei-e  practically  destroyed,  with 
the  exception  of  the  trucks,  the  "A" 
frame  practically  destroyed  and  the 
boom  was  seriously  damaged.  The 
motors  will  have  to  be  rewound  and 
the  various  switchboards  and  control- 
ling devices  will  have  to  be  practically 
replaced  new.  The  trucks  and  the 
various  drums,  gears,  etc.,  ai'e  practic- 
ally intact.  A  small  number  of  boxes, 
a  certain  amount  of  shafting  and  minor 
operating  parts  will  ha%'e  to  be  pu^ 
chased  new.  The  total  expense  of 
putting  the  crane  back  in  service  is 
estimated  at  about  one-half  the  cost 
of  new  crane  of  similar  type  to- date." 


To  Hold  Road  Congress  in  Spain 

The  Permanent  International  Asso- 
ciation of  Road  Congresses,  with  head- 
quarters in  Paris,  has  accepted  the  in- 
vitation of  the  Spanish  Government  to 
hold  its  next  meeting  in  Se%'ille  dur- 
ing the  spring  of  1923.  The  propam. 
as  at  present  contemplated,  is  divided 
into  two  parts,  the  first  dealing  with 
construction  and  maintenance  and  th0 
second  with  traffic  and  motor  transport 
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Lackawanna  Plans  Electrification 
Both  Ways  From  Scranton 

Definite  studies  foi'  the  electrifica- 
tion of  the  Delaware,  Lackawanna  & 
Western  R.R.  east  and  west  from  Scran- 
ton are  now  being  made.  The  system 
to  be  used  has  as  yet  not  been  decided 
upon.  It  is  presumed  consti'uction  will 
begin  some  time  within  the  immediate 
future.  Officials  of  the  road  say  there 
is  no  foundation  in  the  report  that 
the  Morris  and  Essex  Division  is  in- 
cluded in  the  immediate  program, 
studies  having  been  made  seven  years 
ago  and  again  but  recently  and  in  each 
case  it  was  found  electrification  would 
be  excessive  as  compared  with  steam 
operation. 

Am.  Soc.  C.  E.  Meeting  to  Accord 
With  Health  Service  Jubilee 

Instead  of  November  2,  the  regular 
scheduled  date,  the  first  November  ses- 
sion of  the  American  Society  of  Civil 
Engineers  will  be  held  November  16 
and  17  so  as  to  harmonize  with  the 
annual  meeting  of  the  American  Public 
Health  Association.  The  program  will 
be  along  sanitation  lines,  and  symposia 
will  be  prepared  on  "Stream  Pollution 
and  Sewage  Disposal,"  and  "Water  Sup- 
ply and  Water  Purification."  A  paper 
on  "Odors  and  Their  Travel  Habits," 
by  L.  L.  Tribus,  followed  by  a  discus- 
sion, is  also   on  the   program. 


New  York  Engineers'  Club 
Honors  Hoover 

On  Oct.  13  the  New  York  Engineers' 
Club  gave  a  reception  in  honor  of  Her- 
bert Hoover,  Secretary  of  Commerce. 
After  the  formal  ceremony,  Mr.  Hoover, 
in  response  to  a  brief  address  by  E.  W. 
Kiddle,  president  of  the  club,  spoke 
briefly  about  the  worb  of  the  engi- 
neer and  the  significance  in  our  indus- 
trial  and    social    development. 


Accident  Records  Used  as  Guide 
to  Highway  Improvement 

In  order  to  assist  in  properly  deter- 
mining the  sections  of  roads  to  be  im- 
proved, the  Maryland  State  Roads 
Commission,  under  J.  N.  Mackall,  its 
chainnan  and  chief  engineer,  has  ar- 
ranged to  have  all  accidents  on  the 
highways  reported  to  it  daily.  Upon 
the  receipt  of  each  accident  report  a 
numbered  colored  pin  is  put  in  the 
proper  location  on  a  large  map  of  the 
road  system.  Fatal  accidents  are 
marked  with  red  pins,  other  accidents 
with  yellow  pins.  The  numbering  of 
the  pins,  corresponding  to  index  cards, 
enables  one  to  trace  back  and  find  the 
character  of  each  accident. 

By  keeping  this  record  and  marking 
the  map  bad  stretches  of  road,  on  which 
accidents  have  been  caused  by  too  nar- 
row a  width  or  too  much  crown  have 
been  di.sclosed.  In  some  cases  the  bad 
sections  had  not  been  listed  as  desirable 
for  immediate  improvement.  The 
method,  therefore,  has  proved  effective 
in  locating  some  of  the  danger  spots. 


Philadelphia  Council  Upsets  Plan 
for  Garbage  Incinerator 

The  City  Council  of  Philadelphia, 
on  Oct.  6,  repealed  the  ordinance  for 
the  construction  of  a  garbage  and 
refuse  incinerator  on  Cambria  St.,  in 
the  38th  ward,  under  which  bids  were 
received  Aug.  26.  Opposition  to  the 
use  of  the  site  is  responsible  for  the 
council's  action.  Bids  for  the  incinera- 
tor— which  have  not  been  acted  on, 
owing  to  the  site  controversy — were 
received  from  four  contractors  under 
two  plans,  each  on  a  24-hr.-day  basis: 
(1)  For  a  plant  with  a  capacity  of 
140  tons  of  mixed  refuse  or  280  tons 
of  rubbish  only;  (2)  480  tons  of  rub- 
bish only.     The  bids  were: 

Plan  I  Plan  2 
Chicago  Incinerator  Co    Chicago.  $41,940  $79,800 
Krenz  Boiler  Works,  Toledo.  Ohio     51.400  99,800 
Decarie    Incinerator   Co..    Minne- 
apolis'               75,100  142,800 

Nye    Odorless     Crematory  •Co., 

Macon,  Ga (no  bid)  126,500 

These  bids  were  for  an  incinerator 
complete,  with  forced  draft,  but  did 
not  include  foundations,  chimney,  and 
building. 


Cement  Association  Engineers 
Meet  in  Washington 

Engineers  of  the  eastern  districts  of 
the  Portland  Cement  Association  met  in 
Washington  Oct.  12  to  witness  tests  at 
the  Arlington  experiment  station  of  the 
Bureau  of  Public  Roads.  Advantage 
was  taking  of  the  gathering  to  give 
a  banquet  in  honor  of  A.  N.  Johnson, 
formerly  the  consulting  highway  engi- 
neer of  association  and  now  dean  of 
the  engineering  college  of  the  Univer- 
sity of  Maryland. 


Industrial   Relations  Conference 
To  Be  Held  at  Harrisburg 

A  state  industrial  relations  confer- 
ence is  to  be  held  at  Harrisburg,  Pa., 
October  24-27  under  the  direction  of 
Commissioner  C.  B.  Connelley  of  the 
Department  of  Labor  and  Industry. 
The  conference  is  to  take  the  place  of 
the  annual  safety  congress.  Men 
prominent  in  the  various  phases  of  in- 
dustrial relations  will  be  speakers  at 
the  several  sessions. 


Underwriters  Plan  Airplane 
Classification  Work 

R.  W.  Schroeder,  holder  of  the  world's 
altitude  record  (33,114  ft.),  and  until 
recently  major,  U.  S.  Air  Service,  and 
chief  test  pilot,  McCook  Field,  Dayton, 
Ohio,  will  join  the  staff  of  Underwrit- 
ers' Laboratories,  Sept.  1,  and  will  take 
a  principal  part  in  the  airplane  classi- 
fication work  which  the  laboratories 
are  doing  for  the  National  Aircraft 
Underwriters'  Association.  The  object 
of  this  work  is  "to  secure  the  best  and 
fairest  opinion  regarding  the  merits  or 
demerits  of  every  device,  system,  ma- 
chine or  material  in  respect  to  life  and 
fire  hazards." 


Railroad  Strike  Looms  as  Roads 
Talk  of  Freight  Reductions 

With  the  announcement  that  the  rail- 
roads of  the  country  would  seek  from 
the  Interstate  Commerce  Commission 
authority  to  reduce  freight  rates  from 
15  to  20  per  cent,  which  reduction  would 
undoubtedly  be  predicated  upon  further 
wage  cuts,  the  Big  Four  railway  broth- 
erhoods and  the  Raliway  Switehmens' 
Union,  controlling  some  2,000,000  trans- 
portation workers,  announced-last  week 
a  progressive  strike  order  to  Become 
effective  October  30  and  to  continue 
through  four  days  until  all  roads  In 
the  country   were   tied  up. 

The  strike  order,  according  to  union 
officials,  is  based  upon  the  12  per  cent 
rate  reduction  ordered  last  July  by  the 
Railway  Labor  Board,  though  it  is  be- 
lieved to  be  given  now  as  a  possible 
means  of  circumventing  new  wage  I'e- 
ductions.  Union  officials  declare  the 
strike  order  will  be  carried  out,  though 
government  officials  hope  to  avoid  it. 
The  public  group  of  the  Railway  Labor 
Board  offers  a  plan  whereby  wage  re- 
ductions ordered  last  July  be  immedi- 
ately translated  into  lower  rates  which 
would  probably  lower  living  costs, 
thereby  appeasing  transpoi-tation  em- 
ployees. 

Railway  Claims  to  Extent  of 
$387,000,000  Settled 

Practically  half  of  the  claims  of  the 
railroads  against  the  government  grow- 
ing out  of  federal  control  have  been 
settled  according  to  a  report  made  re- 
cently to  President  Harding  by  Director 
General  Davis  of  the  Railroad  Admin- 
istration. Up  to  Oct.  1,  an  aggregate 
of  $856,000,000  in  claims  had  been  filed 
by  sundry  carriers.  Final  settlement 
adjusted  up  to  the  same  date  aggre- 
gated $387,000,000.  Practically  all  of 
the  settlements  have  been  made  since 
Jan.  1.  Claims  filed  represent  108,- 
394  miles— 78.71  per  cent  of  the  total 
mileage  under  federal  control.  If  the 
remaining  pei'centage  of  mileage  should 
present  claims  on  the  same  basis  as 
those  already  filed  the  total  claims 
against  the  Railroad  Administration 
would  aggregate  in  excess  of  $1,000,- 
000,000.       

Actual  Property  Value  the  Basis 
of  Local  Improvement  Orders 

According  to  a  ruling  in  the  Superior 
Court,  the  City  Council  of  Seattle  has 
the  authority  to  order  local  improve- 
ments where  the  cost  does  not  exceed 
50  per  cent  of  the  actual  value  of  prop- 
erty in  the  district.  Hei'etofore,  the 
city  council  has  assumed  the  50-per 
cent  limitation  was  based  on  the  as- 
sessed valuation,  which  is  about  half  the 
actual  value.  The  ruling  was  made  in 
a  recent  suit  brought  by  a  property 
owner  seeking  an  injunction  to  halt 
street  improvement  work,  on  the  ground 
that  the  cost  exceeded  50  per  cent  of 
the  assessed  valuation.  E.  C.  Ewing, 
assistant  corporation  counsel,  states 
that  a  Supreme  Court  review  will  be 
sought  on  the  ruling. 
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Point  Bridge  Report  Recommends 
Immediate  Repairs 

Restriction  of  traffic  and  immediate 
emergency  repairs,  followed  by  the 
earliest  possible  construction  of  a  new 
bridge,  are  the  chief  recommendations 
of  a  board  of  engineers  that  has  just 
reported  on  the  Point  bridge  over  the 
Monongahela  River  at  Pittsburgh.  The 
board,  appointed  by  Norman  F.  Brown, 
director  of  public  works,  consisted  of 
John  D.  Stevenson,  T.  J.  Wilkerson, 
and  C.  S.  Davis. 

As  the  roadway  of  the  bridge  is  only 
20  ft.  wide,  which  the  engineers  say 
is  now  wholly  inadequate  to  accommo- 
date traffic,  and  the  suspension  cables 
of  the  structure  also  are  not  capable 
of  carrying  unrestricted  traffic  safely, 
the  report  says  that  construction  of  a 
new  bridge  will  be  necessary  and  should 
be  taken  in  hand  at  once.  For  present 
safety,  traffic  is  to  be  restricted  to  150- 
ft.  spacing  of  street  cars  and  the  use 
of  only  one  track,  and  exclusion  of  all 
trucks  weighing  more  than  10,000  lb. 
total ;  at  the  same  time,  certain  floor 
members  are  to  be  repaired  and  rein- 
forced in  order  to  make  the  floor  safe 
under  this  restricted  traffic.  The  cost 
of  the  repairs  is  estimated  at  $10,000. 
Should  the  recommended  restrictions  b.^ 
found  too  severe  to  take  care  of  traffic 
requirements  during  the  construction 
of  a  new  bridge,  reinforcement  of  the 
entire  floor  system,  at  a  cost  of  $.50,000, 
will  be  necessary,  and  thereafter  traffic 
can  be  operated  under  a  restriction  of 
200-ft.  spacing  of  street  cars  (on  both 
tracks)  and  exclusion  of  trucks  weigh- 
ing over  13  tons  total. 


Engineering  Societies 


East  St.  Louis  Drainage  Board 
Cancels  Canal  Contract 

A  contract  for  the  first  portion  of 
a  drainage  and  flood  protection  canal 
along  the  foot  of  the  bluffs  at  East 
St.  Louis,  111.,  has  been  canceled  by  the 
Board  of  Trustees  of  the  East  Side 
Levee  and  Drainage  District  for  the 
reason,  as  reported,  that  the  present 
benefit  to  taxpayers  has  not  been 
proved.  The  contract  was  awarded  by 
a  former  board  in  October,  1920,  and 
the  present  board  is  said  to  have  been 
elected  in  November  of  that  year  on 
the  basis  of  opposition  to  the  project. 
This  canal,  noted  in  Engineering  Ncwa- 
Record,  July  14,  p.  56,  was  considered 
by  the  engineers  of  the  flood  protec- 
tion project  as  a  future  supplement  to 
a  canal  across  the  district,  but  the 
former  drainage  board  decided  to  pro- 
ceed with   this  work  first. 


Camden  Creates  City  Plan 
Commission 

A  City  Planning  Commission  has 
been  created  at  Camden,  N.  J.  Among 
the  six  members  are  Levi  Farnham, 
city  engineer,  Martin  Schreiber,  super- 
intendent Public  Service  Railway  Co., 
and  E.  H.  Sapp,  of  the  New  York 
Shipyard.  The  other  commissioners 
are  members  of  the  City  Council. 


Calendar 

Annual  Meetings 


AMERICAN  SOCIETY  FOR  MU- 
NICIPAL. IMPROVEMENTS.  Val- 
paraiso, Ind.  ;  Annual  Convention, 
Baltimore.  Md.,  Oct   24-2S. 

CITY  MANAGERS  ASSOCIATION. 
Spartanburg,  S.  C. ;  Annual  Meet- 
ing,  Chicago,   Nov.    14-16. 

NATIONAL  MUNICIPAL  LEAGUE. 
New  York  City ;  Annual  Meeting, 
Chicago.   Nov.    16-18. 

AMERICAN  ROAD  BUILDERS  AS- 
SOCIATION. New  York  ;  Annual 
Convention  and  Good  Roads 
Show,  Chicago,  Jan.   17  20. 


The  Washington  Irrigation  Institute, 

at  its  annual  meeting  in  Yakima,  Oct. 
27-29,  will  be  addressed  on  the  follow- 
ing topics:  "Program  for  the  Irrigation 
Experiment  Station,"  Dean  E.  C.  John- 
son; "A  General  Survey  of  Reclamation 
in  the  State  of  Washington,"  Joseph 
Jacobs;  "Our  Irrigation  District  Law — 
Can  It  Be  Improved,"  Ralph  H.  Wil- 
liamson; "Some  of  the  Fundamental 
Facts  Upon  Which  Rests  the  Develop- 
ment of  the  Columbia  Basin,"  Prof.  O. 
L.  Waller;  "Some  Accomplishments  and 
Prospects  of  the  United  States  Re- 
clamation Service,"  F.  E.  Weymouth; 
"Progress  Under  State  Reclamation 
and  Land  Settlement  Laws,"  Dan  A. 
Scott;  "Old  Versus  New  Methods  of 
Land  Settlement,"  E.  F.  Benson, 

The  Kansas  Section,  Am.  Soc.  C.  E., 
has  elected  the  following  officers :  Presi- 
dent, Prof.  L.  E.  Conrad,  Kansas  State 
Agricultural  College;  vice-president. 
Prof  C.  C.  Williams,  Kansas  Univer- 
sity; secretary  and  treasurer,  F.  S. 
Altman,  field  engineer  of  the  Portland 
Cement  Association,  Topeka,  Kan. 

The  Pittsburgh  Section,  Am.  Soc. 
C.  E.,  at  a  meeting  Sept.  19,  with  15 
present,  passed  the  following  resolu- 
tion: "With  due  acknowledgment  of 
the  work  of  the  committee,  it  is  the 
sense  of  this  meeting  that  the  proposed 
revision  of  the  constitution  of  the 
American  Society  of  Civil  Engineers  be 
ejected." 

The  American  Water  Works  Associa- 
tion announces  the  formation  of  a 
North  Carolina  Section,  with  J.  L.  Lud- 
low, Winston-Salem,  as  president.  Prof. 
Thorndyke  Saville,  Chapel  Hill,  is  sec- 
retary and  H.  E.  Miller,  State  Board  of 
Health,  Raleigh,  is  chairman  of  the 
membership  committee.  A  meeting  in 
December,  probably  at  Greensboro,  Is 
planned. 

American  Water  Works  Associativ^ii, 
New  York  Section — At  the  first  meeting 
of  the  season,  held  in  New  York  City, 
Oct.  16,  Col.  Theodore  A.  Leisen,  civil 
engineer,  Detroit  water-works,  reviewed 
the  growth  and  present  program  of  the 
water-works  of  Detroit.  In  the  past 
eight  years,  construction  has  about 
equalled   all   that  had   gone  before   in 


sixty  years.  From  1914  to  1921  there 
were  laid  738  miles  of  water  mains,  of 
which  275  were  laid  in  1920  and  1921. 
Trenching  and  other  machines  have 
been  used  extensively.  Included  in  the 
large  amount  of  work  in  hand  or  pro- 
jected is  a  filtration  plant  with  a  ca- 
pacity of  320  to  350  m.g.d.,  which  it  is 
expected  will  be  completed  in  1922  or 
1923. 


Personal  Notes 


Col.  F.  F.  L  o  n  g  l  e  y,  assistant 
director  of  the  department  of  health, 
League  of  Red  Cross  Societies,  Geneva, 
Switzerland,  is  leaving  the  service  of 
the  League  in  November  and  will  go  to 
Australia,  where  he  will  assist  the 
newly  created  Ministry  of  Health  in  the 
organization  and  establishment  of  a 
department  devoted  to  sanitary  en- 
gineering. Col.  Longley,  prior  to  the 
war,  was  with  the  firm  of  Hazen,  Whip- 
ple &  Fuller,  consulting  engineers,  of 
New  York  City.  He  entered  the  mili- 
tary service  in  1917  as  a  major.  En- 
gineers, was  ordered  to  France  and  be- 
came head  of  the  water  supply  section 
of  tbe  Division  of  Military  Engineering 
and  Engineer  Supplies  of  fhe  A.  ©.  F., 
with  the  rank  of  colonel. 

F.  C.  W  I  B  SB  is  organizing  the  salet 
department  of  Ample.x  Incorporated, 
importers  of  S&N  beam  shears,  bal- 
anced steel  frame  combination  punches 
and  shears  and  Hercules  angle-bending 
machines.  R.  Bauer,  formerly  with 
Joseph  T.  Ryerson  &  Son,  Jias  been 
placed  in  charge  of  the  New  York 
metropolitan  district. 

Col.  Charles  Keller  took 
the  oath  of  office  as  Engineer  Commis- 
sioner of  the  District  of  Columbia  last 
week  and  was  selected  as  chairman  of 
the  Public  Utilities  Commission. 

Don  M  A  c  C  r  A  e,  senior  member  of 
Ford  &  MacCrae,  consulting  engineers. 
Little  Rock,  Ark.,  has  been  appointed 
consulting  engineer  for  district  10,  the 
Arkansas-Missouri  Highway  District 
and  tbe  Spring  Lake  District,  Pulaski 
County,  Ark. 

Dr.  Kenneth  G.  Matheson, 
president  of  Georgia  College  of  Tech- 
nology, has  accepted  the  presidency  of 
Drexel  Institute,  Philadelphia,  Pa.,  and 
will  assume  his  new  duties  in  April, 
1922. 

Frank  L.  Bolton,  formerly 
manager  of  the  Erie  office  and  district 
for  Gannett,  Seelye  &  Fleming,  engi- 
neers, Harrisburg,  Pa.,  has  been  ap- 
pointed general  manager  of  the  Cayuga 
Rock  Salt  Co.,  Inc.,  near  Ithaca,  N.  Y. 
This  company  is  being  operated  under 
the  management  of  Gannett,  Seelye  A 
Fleming. 

George  J.  Richajids,  formerly 
resident  engineer,  Mill  Creek  flood  con- 
trol project,  Erie,  Pa.,  for  Gannett, 
Seelye  &  Fleming,  Inc.,  engineers  for 
the  city  of  Erie,  has  been  appointed 
manager  of  the  firm's  Erie  office. 
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P.  H.  Long,  formerly  designing  en- 
gineer with  the  U.  S.  Steel  Corp.,  is 
now  in  consulting  engineering  practice 
in  Charlotte,  N.  C. 

William  Shingleton  has 
resumed  his  position  as  assistant  en- 
gineer on  the  Chicago,  Indianapolis  & 
Louisville  R.R.,at  Lafayette.  Ind.,  after 
a  three  months'  trip  in  Europe. 

D.  S.  W  A  T  K  I  N  s  has  resigned  as 
engineer  of  construction  with  the  Buf- 
falo, Rochester  &  Pittsburgh  Ry.  He 
has  been  connected  with  this  road  for  29 
years  and  has  been  in  charge  of  the 
developments  in  Western  Pennsylvania. 

Stanley  A.  Knisely  has  been 
appointed  economist  of  the  National 
Paving  Brick  Manufacturers  Associa- 
tion. He  was  formerly  on  the  staff  of 
the  Cleveland  Plain  Dealer  where  he 
specialized   on  business  news. 

Rudolph  T.  Wig  has  with- 
drawn from  the  engineering  firm  of 
Wig,  Hollister  &  Ferguson,  to  devote 
all  his  attention  to  the  Celite  Products 
Co.,  of  Los  Angeles,  Cal.  Mr.  Wig 
has  been  connected  with  this  company 
for  about  a  year  and  now  has  found 
that  his  duties  on  the  Pacific  coast  will 
take  all  of  his  ti.ne.  The  company  is 
engaged  in  the  mining  and  conversion 
to  various  uses  of  celite,  a  diatomaceous 
earth  occurring  in  large  quantities  near 
Lompoc,  Cal.  It  is  used  for  filtration 
and  insulation  mainly.  Mr.  Wig's 
place  in  the  engineering  firm  has  been 
taken  by  Wayne  W.  Light  and  the 
firm's  name  now  will  be  Light,  Hollister 
&  Ferguson,  Inc.,  Engineers,  with  office 
in  the  Land  Title  BIdg.,  Philadelphia. 


Obituary 


James  W.  Pierce,  civil  and  con- 
structing engineer,  died  recently  in 
Wellesley,  Mass.  He  was  born  in  Cam- 
bridge, Mass.,  in  1870  and  attended  the 
Massachusetts  Institute  of  Technology. 
For  about  three  years  he  was  rodman 
and  transitman  with  the  Board  of  Sur- 
vey, Boston,  and  from  1894  to  1897  he 
was  assistant  engineer  with  the  Massa- 
chusetts Highway  Commission.  From 
1897  to  1900  he  served  as  park  engineer 
in  the  office  of  the  city  engineer,  Cam- 
bridge. He  also  held  the  positions  of 
superintendent  of  parks  and  later,  city 
engineer  of  Cambridge.  He  has  been 
conected,  until  recently,  with  Lock- 
wood,  Greene  &  Co.,  Boston,  Mass. 

Dr.  Joseph  W.  Richards, 
professor  of  metallurgy  at  Lehigh  Uni- 
versity, died  in  Bethlehem,  Pa.,  on  Oct. 
12.  He  was  bom  in  Oldbury,  England 
in  1864.  He  was  a  graduate  of  Cen- 
tral High  University,  and  taught  at  the 
latter  institution  for  more  than  thirty 
years.  He  was  a  member  of  the  United 
States  Assay  Commission  in  1897  and 
of  the  United  States  Navy  Consulting 
Board,  191.5-1918.  He  was  a  charter 
member  of  the  American  Electrochem- 
ical Society,  its  first  president  in  1902 
and  1903,  and  its  secretary  since  1907. 


Business  Notes 


The  Cortlandt  Machin- 
ery &  Equipment  Co.,  Inc., 
has  been  organized  with  offices  in  New 
York  City,  and  will  specialize  in  the  sale 
of  saw  mills,  logging  tools,  wood-work- 
ing plants  and  power  machinery  and  is 
prepared  to  render  full  technical  serv- 
ice to  foreign  purchasers  and  export 
firms.  Maximilian  Aviles  is  secretary 
and  treasurer. 

The  Canadian  Chicago 
BRIDGE&  Iron  Co.,  Ltd.,  Bridge- 
burg,  Ont.,  and  Montreal,  Que.,  has 
changed  its  corporate  name  to  Horton 
Steel  Works,  Ltd.  The  name  has  been 
selected  in  honor  of  the  late  Horace  E. 
Horton,  who  founded  the  organization 
in  Chicago  in  1865.  The  Bridgeburg 
plant  was  constn'cted  in  1913. 

The  Blaw-Knox  Company 

announces  the  addition  to  Hs  staflf  of 
H.  0.  Davidson,  formerly  general  man- 
ager of  the  Hydraulic  Steelcraft  Co., 
to  hare  charge  of  the  Prudential  sec- 
tional building  department,  and  also 
serve  as  general  manager  of  the  C.  D. 
Pruden  plant,  with  headquarters  in 
Baltimore,  M  c». 

Homer  W.  Scott  is  now  in 
charge  of  the  Cleveland  office  of  the 
Jeffrey  Manufacturing  Co.,  located  at 
Leader-News  Building,  and  C.  R.  Heller 
is  in  charge  of  the  fc  jflfalo  office  in  the 
Marine  Trust  Building. 

R.  N.  V  A  n  W  I  N  K  I  E,  formerly 
assistant  operating  mar.ager,  France 
Stone  Co.,  Toledo,  Ohio,  and  assistant 
general  manager.  National  Lime  & 
Stone  Co.,  Carey,  Ohio,  has  purchased 
an  interest  in  the  Hawkeye  Quarries 
Co.,  Cedar  Rapids,  Iowa,  and  has  been 
made  general  manager  of  the  company. 

S  I  D  N  E  Y  G.  D  o  w  N,  for  the  last  ten 
years  Pacific  district  manager  of  the 
Westinghouse  Air  Brake  Co.  and  presi- 
dent of  the  Westinghouse  Pacific  Coast 
Brake  Co.,  has  been  appointed  general 
sales  manager  of  the  Westinghouse  Air 
Brake  Co.,  with  headquarters  at  Wil- 
merding.  Pa.  He  will  also  be  in  gen- 
eral charge  of  sales  for  the  Westing- 
house Traction  Brake  Co. 

N.  D  E  W  I  N  D,  formerly  connected 
with  the  Austin  Manufacturing  Co.,  is 
now  with  Mussens,  Ltd.,  agents  for  rail- 
way, mining  and  contractors'  supplies, 
Montreal,  Can.,  with  headnuarters  at 
the  Toronto  office  of  this  company. 


Equipment  and 
Materials 

One  Man  Subprader 

A  one-man,  gasoline- operated  sub- 
grader,  drawn  along  on  the  road  forms 
by  means  of  cables,  is  a  recent  addition 


to  the  road  equipment  manufactured  by 
the  Austin  Machinery  Corporation.  The 
subgrader  has  4-ft.  digging  buckets 
equipped  with  removable  steel  plow  lips, 
which  are  set  to  drive  in  five  distinct 
places  to  depths  varying  from  2  to  4  in. 
In  trimming  the  road,  two  plows  shave 


mh 

off  the  sides  between  the  forms  and  the 
buckets.  The  buckets  then  trim  the 
road  depositing  the  excavated  material 
on  the  15-in.  conveyor  belt,  which  dis- 
charges the  surplus  material  outside  the 
forms.  One  passage  over  the  road 
leaves  the  subgrade  in  condition  for 
laying  the   concrete. 


Power  Tamper 

A  number  of  new  features  are  in- 
corporated in  the  latest  model  P&H 
power  traction  tamper  made  by  the 
Pawling  &  Harnischfeger  Co.,  Mil- 
waukee, Wis.  In  this  new  tamper  all 
chains  and  gears  are  supplied  with 
enclosing  guards.  The  tamper  and 
steering  cables  used  are  i  in.  in  diam- 
eter instead  of  i  in.,  and  the  new  type 


traction  wheels  are  furni.slicd  with  ex- 
tension axles  to  allow  for  changing  the 
tread  from  58  in.  to  76  in.  The  stand- 
ard tamping  head  is  1.50  lb.  in  weight 
as  before.  Only  one  man  is  required 
to  operate  the  tamper,  the  control  of 
the  power  ram  and  the  forward  and 
backward  movement  of  the  tamper  be- 
ing readily  accomplished  from  the 
operator's  seat. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Southern  Pine  Orders  Still  Grow 

For  the  week  ended  Friday,  Oct.  7, 
the  orders  received  by  127  mills  re- 
porting to  the  Southern  Pine  Associa- 
tion totaled  almost  95,00,000  ft.  b.m., 
37J  per  cent  above  the  production  for 
the  week.  The  shipments  during  the 
week  amounted  to  approximately  82,- 
000,000  ft.  b.m.,— 19  per  cent  above 
the  production  for  the  week — leaving 
the  orders  on  hand  at  the  end  of  the 
week  298,000,000  ft.  b.m.,  in  round 
numbers.  The  total  orders  for  the 
week  were  10  per  cent  in  excess  of  the 
normal  production.  The  shipments  be- 
low normal  production  were  4*  per  cent 
and  production  20  per  cent  below. 


Idle  Freight  Cars  Fewer 

The  number  of  freight  cars  idle  be- 
cause of  business  conditions,  totaled 
375,370  on  October  1  compared  with 
414,698  on  Sept.  23  or  a  reduction  of 
39,328  according  to  reports  just  re- 
ceived by  the  car  service  division  of  the 
American  Railway  Association  from  the 


Construction  Volume  Index  Number  Compiled 

Engineering  News-Record  Establishes  Index  Which  Gives  True 
Picture  of  Present  Volume  Compared  With  1913 


To  get  a  true  picture  of  the  condi- 
tion of  the  construction  industry  it  is 
necessary  to  know  how  both  costs  and 
volume  of  construction  compare  with 
similar  figures  of  other  periods.  Erv- 
ghieering  News-Record,  since  July,  has 
been  satisfying  the  first  of  these  needs 
by  giving  its  readers  a  comparison 
of  costs,  through  the  Eiigineering 
News-Record  Construction  Cost  Index 
Number.  There  remains  now  to  give  a 
similar  picture  of  the  volume  of  work, 
and  this  will  be  accomplished  by  the 
establishment  and  regular  publication 
of  the  Engineering  News-Record  Con- 
struction Volume  Index  Number. 

This  new  index  number  which  will 
be  published  regularly  in  the  first  is- 
sue of  every  month,  will  give  a  true 
comparison  of  construction  activity  at 
the  minute  with  that  of  the  now  com- 


is  then  compared  with  the  total  amount 
of    money    appropriated    for    construc- 
tion in  1913.    This  can  be  expressed  as 
a  simple  equation  as  follows: 
Vol.  Index  No.   = 

Cost  Number  for  1913 
Cost  Number  for  19xx 

X 
Value  Contracts  Let  19xx 

Value  Contracts  Let  1913 
The  year  1913  was  seiei;L?d  as  the  base 
because  it  is  the  last  pre-war  year,  and 
because  practically  all  cost  index  num- 
bers (including  the  News-Record's)  are 
referred  to  that  year.  As  a  matter  of 
fact  it  was  not  a  normal  construction 
year,  either  in  total  volume  or  in  dis- 
tribution, and  plotting  the  monthly 
totals  (last  column  of  Table  1)  will 
not  give  the  characteristic  curve  of  a 


TABLE  I.     CONTRACTS  LET  IN   1913  ON  .\LL  CLAS.SES 

Water  Supply 

1913  Railways  Bridges  Irrigation 

January JI5.896,575  $2,183,349  $2,537,857 

Februao' 15,550,000  767.239  1,167,714 

March 25,561,555  2,246.544  923.470 

April 19,900,000  617,033  744.897 

May     23.383,295  923,479  2.988,265 

June 7,338,080  5,393,729  1. 631. 718 

July 37,550,000  1,257,028  6,335,307 

AuBuat  6.130,000  1,556,085  1,682,169 

Scpttmber 1,810,000  2,391,935  1,784.768 

October 17.787,500  1,257,003  1,789,466 

November 10,925,000  2,299,305  690,326 

December 13,165,000  2,398,201  2,097,043 

Total 194,997.005  23,290,930 


OF  coNsrarcmoN  as  reported  by  engineering  news-record 


Sewers 

K;i;.ils 

$2,601,466 

$1,792,67> 

2.722,93? 

1,971,145 

I,824.69i 

4,218.836 

2.IJI.0S8 

3,212,460 

3,281.660 

6,670,252 

2,828.831 

5,950,707 

2,338,361 

4,810,197 

1,099,440 

3.769,566 

1,646,049 

3,150,418 

2  479,178 

5,531,483 

\.:>:\&7i 

3,381,838 

2,425,v^«3 

4,112,041 

Industrial 
$2,037,758 

;,6/i,£24 
3,975,636 
7,976,676 
6.282,405 
14,294,249 
2,422.470 
1,675,546 
1,634.685 
3,070.564 
2.2/4.114 
1,784,372 


Fed.  Govt. 

$505,182 
1,122,341 
8,473,138 
2,173,268 
837,063 
1,987.220 
3,460, !  69 
3,356.282 
7,212,138 
3.502.491 
3,695,128 
3,079.969 


Buildings 
$9,833,166 

7,127,486 
11,223,293 

7,563,153 
24,937,849 
12,698,420 
20,075,028 
11,453,034 
11,187,289 
14.242,257 
16,238,030 
12,108,646 


Miscellaneous  All  Claa3 
$6,595,425  $43,983,452 
4,361,884       36,466,570 


21,779,491 
7,182.4«4 
3,141,655 
2.588,938 

16,543,420 
2,946,149 

24,968,911 

16,357,939 
6,667,198 

22,169,940 


0,2l7,45i 
51,501,009 
62,445,923 
54,711,892 
94,791,980 
33.668,271 
55.786,193 
66,017,881 
47,607,812 
63,341,205 


24,373,000      26,906,539       48,471,616      49,104,299       39,405,189     148,687,651       135,303,415    690,539,644 


railroads  of  the  United  States.  Of  the 
total  172,420  were  freight  cars  in  good 
condition  which  could  be  placed  in  im- 
mediate service  if  traffic  conditions  de- 
manded while  202,950  were  in  need  of 
repairs. 

Reports  showed  that  the  number  of 
surplus  cars  in  serviceable  condition  on 
October  1  was  a  reduction  of  28,733 
compared  with  the  total  on  the  previous 
date.  Of  the  2,306,036  freignt  cars 
on  line  on  October  1,  reports  showed 
364,372  to  be  in  need  of  repairs  or  15.8 
per  cent  compared  with  374,431  or  16.3 
per  cent  on  September  15. 


Road  Work  in  California  Costing 
$300,000  Weekly 

A  bulletin  recently  issued  by  the 
California  Highway  Commission  states 
that  expenditures  in  connection  with 
state  highway  consti-uction  are  now  ex- 
ceeding $300,000  per  week.  "The  re- 
cent sale  of  highway  bonds"  the  bulletin 
states  "has  permitted  the  inauguration 
of  a  construction  program  involving  a 
rate  of  expenditure  ir  excess  of  that 
during  any  previous  period  of  highway 
construction." 


monly  accepted  reference  year,  1913. 
This  will  be  done  by  determining  the 
volume  of  work  that  could  be  bought 
with  present  contract  totals  on  the 
basis  of  1913  prices.  The  contract 
values  for  1913  and  for  the  current  year 
are  reduced  to  comparable  terms  by 
use  of  the  Engineering  News-Record 
Construction    Cost   Index    Number. 

The  determination  of  the  basis  for 
this  comparison  entailed  a  great  amount 
of  labor,  but  it  is  believed  that  the 
resulting  benefit  to  readers  of  Engi- 
neering Netvs-Record  has  justified  the 
time  and  expense.  The  money  value 
of  all  important  engineering  construc- 
tion contracts  awarded  for  all  classes 
of  work  in  1913  has  been  determined 
and  also  for  the  year  1921  to  date.  The 
figures  for  1913  and  for  1921  to  date 
are  given  in  the  accompanying  table 
and  in  themselves  are  a  valuable  com- 
pilation. 

In  actual  procedure  the  volume  inde.< 
number  is  secured  by  determining  what 
amount  of  money  in  1913  would  have 
been  sufficient  to  buy  the  construction 
corresponding  tc  total  amounts  appro- 
priated  for  current  work.     This  figure 


normal  construction  year.  For  that 
reason  ic  will  not  to  do  to  compare  a 
fraction  of  say  1921  with  the  same 
fraction  of  1913.  If  the  monthly  vol- 
ume index  number  wei'e  calculated  on 
this  basis  (January,  February,  etc., 
1921,  compared  with  January,  Febru- 
ary, etc.,  1913)  the  result  would  be 
erratic  and  incorrect.  To  obviate  such 
error,  the  average  monthly  contracts  let 
in  1913  forms  the  basis  for  computing 
the  monthly  volume  index  number. 

To  put  it  as  a  formula,  let  C,  repre- 
sent the  contracts  awarded  in  the 
month  for  which  the  volume  index  num- 
ber is  desired,  C  the  1913  average 
monthly  value  of  contracts,  /,  the  cost 
index  number  for  the  d  period,  and  / 
the  1913  cost  index  number. 
Then 


Vol.   Index   No. 


/C, 


But  /  and  C  are  constants  — 100  and 
$.')7,545,000,  respectively;  therefore, 
100  C,  C 


Vol.  Index  No.  = 


57,545,000/,  "575.450/1 


October  20,  1921. 
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For  example,  contracts  let  in  August, 
1921,  amounted  to  $104,644,115,  and  the 
cost  index  number  was  193.07.  Hence 
the  volume  index  number  is 

104,644,115 
Vol.  Index  No.  193.07  x  575,450  =  ^^ 

This  means  that  in  August  of  this 
year  the  volume  of  wrork  placed  under 
contract  was  94  per  cent  of  that  placed 
in  the  average  month  of  1913.  The 
figure  thus  gives  a  picture  of  the  con- 
struction activity  of  today  compared 
with  the  activity  in  the  commonly  ac- 
cepted reference  year,  1913. 

The  comparison  of  the  individual  let- 
tings  in  any  one  month,  of  course,  is 
not  indicative  of  the  volume  of  work 
actually  under  way,  since  this  volume 
is  the  sum  of  all  jobs  let  over,  say, 
nine  or  twelve  months.  Consequently, 
a  better  comparison  is  afforded  by  the 


September  Pig  Iron  Production 

According  to  figures  compiled  by  the 
Iron  Age  there  was  a  further  im- 
provement in  the  production  of  pig 
iron  during  September.  The  total  for 
the  month  was  985,529  tons  for  30 
days,  a  figure  which  compared  with 
954,193  tons  in  August.  The  increase 
in  pig  iron  production  in  August  com- 
pared with  the  preceding  month  was 
the  first  that  had  taken  place  in  nine 
months.  The  September  increase  is 
consea.uently  the  second  gain  since  the 
decline  in  production  began  almost  a 
year  ago.  During  September  1920  the 
pig  iron  production  was  slightly  in 
excess  of  3,000,000  tons  and  during 
September,  1919  approximately  2,500,- 
000  tons.  Steel  corporation  operations 
are  now  about  38  per  cent  of  capacity. 
In    the    Chicago    district    the    Illinois 


A.  G.  C.  Plans  Conferences  to 
Stimulate  Construction 

In  accordance  with  a  recent  program 
adopted  by  the  executive  board  of  the 
Associated  General  Contractors  of 
America  to  stimulate  construction  as 
a  means  to  lessen  unemployment,  sev- 
eral members  of  the  executive  board 
are  soon  to  make  extended  trips 
through  Western  and  Pacific  Coast 
cities.  Meetings  of  represenative  citi- 
zens and  general  contractors  have  been 
arranged  in  the  principal  cities  of  the 
country  and  at  these  meetings  W.  0. 
Winston,  president  of  the  A.  G.  C, 
W.  A.  Rogers  of  Chicago,  F.  L.  Cran- 
ford  and  D.  A.  Garber  of  New  York, 
together  with  G.  W.  Buchholz,  secre- 
tary, and  E.  J.  Harding,  assistant 
secretary  of  the  national  organization, 
will  address  these  meetings  in  behalf 


TABLE  II.     CONTRACTS  LET  IN  1921  ON  ALL  CLASSES  OF  CONSTRUCTION  AS  REPORTED  BY  ENGINEERING  NEWS-RECORD 

Streets  and  ,,  „  Federal  .A 

1921                          Waterworks       Sewers  Bridges            Roads  Excavation  Industrial  Buildings  Government  Miscellaneous 

January $519,028       $3,146,948  $3,030,477     $11,597,810  $1,266,346  $12,881,968  $17,455,673  $2,071,141  $2,358,976     $54,328,367 

February 2,927,307         2,445,075  885,529       12.049,344  305,740  4.737,850  31,902.608  1.574,927  1,728,441       56,556.821 

March. 2.028,055         2,862,131  1,443,060       25,880,109  1,625,690  15,032.130  56,520.231  3.590.617  4,231,823     113,213,846 

ADril           3,342,150         3,817,401  1,987,808       31,026,312  580,039  9,346,586  51,647.900  1,186,403  2,732,799     105,667,398 

May   4,945,562         2,162.460  1,642,894       35,064,031  2,631,799  7.799,584  48,442,471  1,809.588  4,408,142     108.904,531 

June       3,494,584         3,802,040  2,417,632       56.772,257  1,240,398  6,111,307  56.576.768  4,158,430  6,005,398     140,578.814 

July    3,105,969         3,985,991  5,053,520       33,942,893  609,233  6,781,369  45,452,153  3.382,964  3,696,957     106,011.049 

August 2,404,304         3,988,318  2,353,227       28,692,878  89,403  7,210.378  50,475,001  1.355,545  8,075,061      104,644,115 

S^tember 1,487,296         5,063.990  3.405.876      23,256,996  9.025,229  13,259,789  60,979,116  3,694,113  3,301,392      123,473,797 


index  number  for  the  year  1921  to  date. 
Comparing  the  first  nine  months  of 
1921  with  nine  months  of  1913  it  is 
found  that  the  index  number  is  83, 
Arhich  means  that  to  date  this  year  only 
S3  per  cent  as  much  work,  in  volume, 
las  been  let  as  in  1913. 

Side  by  side  with  the  Construction 
3ost  Index  Number  the  Construction 
Volume  Index  Number  will  be  published 
n  the  first  issue  of  each  month — the 
ssue  containing  the  monthly  prices  of 
onstruction  materials  and  the  rates 
laid  labor  and  the  current  labor  situa- 
ion  throughout  the  country.  The  two 
ndex  numbers  for  the  months  of  1921 
?ere  as  follows: 

ENGINEERING  NEWS  RECORDS  INDEX 
NUMBERS 

Construction  Construction 

Co«t  Volume 

913 100.00  100 

920 238.79 

921  ( nine  months;         21 1 .  63  83 

anuary 230.87  41 

ebruary 230.67  43 

larch 224.27  88 

,pril 213.07  86 

lay 210.82  90 

une 209.82  117 

uly  203  82  90 

lUftust ...          193  07  94 

«ptember 188.27  114 


Unemployed  in  Texas  to  do 
Road  Work 

Texas  has  made  plans  to  carry  on 
ighway  work  throughout  the  winter, 
1  order  to  help  the  unemployed.  Rol- 
in  Windrow,  state  highway  engineer, 
xpects  to  give  employment  to  several 
housand  men  during  the  fall  and  win- 
er,  by  completing  several  million  dol- 
irs  worth  of  road  work.  If  congress 
ppropriates  sufficient  federal  aid,  it  is 
xpected  that  a  far  larger  program 
han  is  now  contemplated  will  be  cai> 
ied  forward. 


Steel  Company  is  on  about  a  39  per 
cent  basis  and  the  Inland  Steel  Com- 
pany 40  per  cent. 

Standard  Oil  Plans  Work 
For  Unemployed 

According  to  present  plans  the  Stand- 
ard Oil  Company  of  New  Jersey  will 
spend  in  the  neighborhood  of  $2,000,000 
for  repairs  and  reconstruction  at  his 
main  refineries  in  New  Jersey  in  an 
effort  to  lessen  unemployment.  The 
work  will  provide  employment  for  about 
5,000  of  the  oil  company's  10,000  em- 
ployees now  on  part  time  or  not  em- 
ployed at  all,  and  will  increase  the 
weekly  income  about  25  per  cent.  The 
plan  has  been  made  possible  by  the 
acceptance  on  the  part  of  the  em- 
ployees of  the  bonus  elimination,  a 
bonus  of  10  per  cent  having  been  paid 
by  the  company  since  August,  1919. 
The  three  refineries  upon  which  work 
will  be  extended  are  at  Jersey  City, 
Elizabeth  and   Bayonne. 


Freight  Rate  on  Road  Materials 
Ordered  Reduced  in  Ohio 

Effective  today  substantial  reductions 
in  intra-state  paving  brick  freight 
rates  were  recently  ordered  by  the 
State  Utilities  Commission  of  Ohio. 
Sand  and  gravel  also  shared  in  the  re- 
duction but  not  to  the  extent  of  the 
consideration  given  paving  brick  rates. 
The  ordered  reduction  restores  rates 
on  the  foregoing  materials  to  those  in 
effect  prior  to  Aug.  25,  1920.  In  addi 
tion,  because,  as  indicated  in  the  order, 
paving  brick  had  received  prior  ad- 
vances disproportionate  to  those  given 
under  competing  materials,  an  addi- 
tional reduction  of  10  cents  a  ton  is 
ordered  on   pavinif  brick. 


of  an  aggressive  program,  both  na- 
tional and  local,  to  start  construction. 

Central  committees  and  general  con- 
tractors in  each  of  the  cities  will  be 
appointed  as  nuclei  of  a  permanent  or- 
ganization. Under  the  direction  of  R. 
C.  Marshall,  Jr.,  general  manager  of 
the  A.  G.  C,  this  work  has  already 
been  organized  in  from  twenty-five  to 
thirty  cities  covering  in  some  instances 
entire  states.  From  headquarters  in 
Washington  General  Marshall  is  al- 
ready working  through  national  com- 
mittees and  general  contractors  on 
labor,  materials,  methods,  contracts, 
insurance  and  bond,s,  transportation, 
codes,  legislation,  information,  and 
statistics  to  bring  about  conditions 
which  will  make  possible  the  carrying 
out  of  the  construction  program  out- 
lined by  the  President's  conference  on 
unemployment. 

Local  committees  will  be  urged  to 
secure  the  fall  letting  of  public  work 
and  highway  contracts.  Other  commit- 
tees to  secure  adequate  legislation  for 
highway  and  water-power  development 
will  be  recommended,  investigations 
in  better  methods  of  accounting  and 
estimating  and  improved  contract  forms 
will  be  suggested.  Close  co-operation 
with  the  national  headquarters  in  the 
entire  campaign  will  be  assured  through 
monthly,  weekly,  and  special  bulletins 
and  reports. 


Relief  Works  for  Unemployed 
Not  Economical 

(London  Correspondence) 
A  large  number  of  public  workj  un- 
dertakings will  probably  shortly  be 
commenced  in  Britain,  chiefly  for  the 
purpose  of  alleviating  to  some  extent 
the  unemployment,  which,  at  September 
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2,  amounted  to  1,527.000  with  400,000 
on  short  time.  The  public  utility  works 
suggested  all  take  the  form  of  road  con- 
struction, dock  extension  and  drainage 
schemes.  Already  various  local  author- 
ities have  voted  large  sums  for  relief 
works  of  this  nature,  and  it  is  pi'oposed 
that  the  Treasury  shall  guarantee  the 
interest  on  all  sums  borrowed  by  local 
bodies.  Such  a  proposal  would  elim- 
inate too  heavy  a  burden  on  the  Ex- 
chequer, and  would  allow  local  author- 
ities to  raise  the  funds  without  the 
heavy  imposition  which  the  payment  of 
interest  entails  upon  the  rate  payers. 

Hitherto  the  provision  of  artificially 
created  work  for  the  sake  of  relieving 


unemployment  has  proved  anything  but 
successful,  and,  if  these  new  proposals 
actually  materialize,  great  care  must  be 
taken  that  legitimate  employment  is 
not  interfered  with  and  the  revival  of 
trade  impared.  Experience  has  shown 
that  it  is  far  more  economical  to  pay  out 
small  sums,  sufficient  to  meet  minimum 
expenses,  to  unemployed,  than  it  is  to 
provide  them  with  relief  works  which, 
in  many  cases,  have  resulted  in  chaotic 
financial  and  trade  conditions. 


September  Shows  Decrease  in 
Retail  Food  Costs 

According  to  figures  compiled  by  the 
Bureau  of  Labor  Statistics,  the  retail 


food  index  shows  a  decrease  of  1.1 
per  cent  in  the  retail  cost  of  food  to 
the  average  family  in  September  as 
compared  with  August.  Forty-three 
articles  of  food  are  used  in  the  com- 
pilation and  prices  are  received  from 
fifty-one  cities  throughout  the  United 
States.  During  the  year  ended  Sept 
15  the  percentage  decrease  in  all 
articles  of  food  combined  was  25  per 
cent. 

Little  change  in  the  general  level  of 
wholesale  prices  in  September  as  com- 
pared with  August  is  indicated.  The 
Bureau's  weighted  index  number  com- 
puted from  327  price  series  is  152  for 
September,  the  same  as  for  August. 


Weekly  Construction  Market 

THIS  limited  price  list  io  published  weeklv  for  the     changes  on  the  less  important  materials.     Moreover,  quotations  for  all  construction  materials  and  for  the 

t  purpose  of  eiviug  current  prices  on  the   principal     only  the  chief  cities  are  quoted.  important  cities.    The  last  complete  list  will  be  found 

construction  materials,  and  of  noting  important  p.ice         The  first  issue  of  each  month   carries  complete  in  the  issue  of  October  6,  the  next,  on  November  3. 

Minne-  San 

Steel  Products:                             New  York       Atlanta           Dallas           Chicago    apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb 32.88          24  00            S4  00             ?2  88     S3. 16  ?3.75          ?3.70              23.75       S4.00 

Structural  rivets,  100  lb 3.70            5.25              5.50               3.68      4. IS  4.25             5.50                5.00        6.50 

Reinforcing  bars,  i  in.  and  larger,  100 

lb 2.78            3.20              3.50               2.78       3.18  3.57J           2.35                3.75         3.75 

Steel   pipe,   black,  3|  to  6  in.   lap, 

discount .^1%        52.6.^-5%     45%              6S|%      58.9-5%     38%  51.8%              55%          5% 

Cast-iron    pipe.  6  in.  and  over,  ton      45.30          40.50            54.30        —45.60     47.80  52.00      —50.00              55.00      60.00 

Concreting  Material: 

Cement  without  bags,  bbl -2  40             2.69             2.SS              1.97      2.26  3.10           2.84               3.10        3.10 

Gravel    i  in  .  cu.yd 2.00              2   13               2. 25                165       2.00  2.50             2.25                 1.50         1.50 

Sand   cuyd                .             125              1   35              2.25               1.65       1.00  1.10             1.50                1.50         1.25 

Crushed  stone,  I  in.,  cu.yd 1.80tol.yO     2.25              3.20                            2.2S  3. SO            2.2S                3.00        2.10 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M  ft                    45.00      -1-38.00            35.00            48.00-f36.00  50.00          29.00          -(-24.00     120.00 

Lime   finishing,  hydrated,  ton....        16.99           19.00             25  00             IS  00     29.00  30.00           25.40               27.50       21.00 

Lime   common,  lump,  per  bbl....          3.69              1.60               2.75           —1.40       1.4C  2.95              1.90              <2.75        15.00 

Common  brick,  delivered,  1,000   .  18.90@19.40-(-ll  .00              12.72              11.00     17.00  14.00           18.00               14.00       16.00 
Hollow     building    tile,    4x12x12, 

block Not  used     +.14                 .124               .0821     .092  .09               .12J                 .10            15 

Hollow    partition    tile     4x12x12, 

block                       11370     +A-i                .124               .Or>57     .092  .10               .14J                .11       

Linseed  oii.  raw,  5  bbl.  lots,  gal 73               .86                .93                 .81     -|-.S1  -.93               .83                   .79           .90 

Common  Labor: 

Common  labor,  union,  hour 75@.80     .35             72^             50  .50@.55       .75               .S0@.60 

Common  labor,  non-union,  hour 20                .35@45    .35®. 40   .50  .3S@.40      .50@.55          .50     .25®. 30 

Explanation  of  Prices — Prices  are  to  Con-  on  job.  Chicagro  quotes  hydrated  lime  In  delivered  San  Francisco  quotes  on  Heatb 
tractors  In  carload  lots  unless  other  quan-  50-lb  bags;  common  lump  lime  per  lS(i-lb.  tile.  5J  x  8  x  llj.  Prices  are  all  f.o.b.  ware- 
fipq  are  SDecificd  Increases  or  decreases  net.  Minneapolis  quotes  on  flr  instead  houses  except  C.  I.  pipe,  which  is  mill  price 
fl.^^  iro^iV,T.Q  nimtattons  are  Indicated  by  of  pine.  Brick  and  hollow  tile  de-  plus  freight  to  railway  depot  at  any  ter- 
from  previous  quotations  are  maicatcaDy  ^.^^^^p^  Cement  on  cars;  $2.45  deliver.d.  Kiinal.  Lumber  prices  arr  delivered  "at 
■".,?  ~,.  ^  I  Al  li!.  T.r  J^' i^^ivpn  ■  Gravel,  sand  and  crushed  stone  quote  at  pit.  ship  tackle  in  San  Francisco  ex  mllL" 
vailing  discount  from  ''"'  I"\'5* „"= ,  ^'^ ?," ;  We  quote  on  brown  lime;  white  is  $1.70  Seattle  quotes  on  Douglas  fir  instead 
45-5%  means  a  discount  ol  *=>  ^"^  J"  P'''.  for  Kelly  Island  and  $1.65  for  Sheboygtin.  pine;  and  on  lime  In  paper  ba^.  .Montreal 
cent,  45'§  50  means  a  range  of  45  to  super  fon^non  labor  not  organized.  Denver  quotes  sand,  stone,  gravel  and  lump  lime 
cent.  Charge  of  15c.  per  100  lb.  for  cuttmg  juiotes  cement  "on  tracks" ;  gravel  and  per  ton.  Cement,  lime  and  tile  are  de- 
relnforced  steel  into  2-ft  lengths  or  over,  gand  at  pit,  stone  on  cars,  lime,  brick,  livered;  sand  gravel  and  stone,  on  siding. 
New  York  quotations  are  delivered  except  hollow  tih-  and  lumber  on  job.  Tile  price  brick  fob.  plant ;  steel  and  pipe  at  ware- 
tiles  which  are  "on  trucks."  Common  lump  is  at  warehouse.  Linseed  oil,  delivered,  house.  Cement  price  Is  In  Canadian  funda 
lime'  per  280-lb  net  •  both  lump  and  hy-  .Atlanta  quotes  sand,  stone  and  gravel  per  exchange  with  the  United  States  being  14 
rtratPff  Huoted  fob  car-*  New  York.  Sand  ton  instead  of  cu.yd.  Dallas  quotes  lime  per  cent  at  present.  Bag  change  is  SOC 
ertleT  and  crushed  stone  are  quoted  along-  per  180-lb.  bbl.  Steel,  cast-iron  pipe  and  per  bbl.  Discount  of  10c.  per  bbL  for  pay- 
fide  dOc£     Cement  delivered  to  contractors     crushed    stone    f.o.b.    cars,    other   materials  ment  within  20  days  from  date  ot  ahlpraent 

Changes  Since  Last  Week 

Pittsburgh  quotes  mill  prices  on  struc-    creases  in  cement  prices  are  reported  in  common  lump  lime  at  $1.40  as  apainsl 

tural  steel  shapes  at  $1.60@$1.7.5;  plates    three    Western    cities.      Peoria    quotes  $1.50   per  bbl.,   180   lb.  net      Commor 

at  ?1.55@$1.65;  and  reinforcing  bars  at    cedent  to  contractors  in  carload  lots  brick  has  advanced  $1  in  Atlanta,  mat 

n  50(S)$1  G5  ner  100  lb    iMill  shipments     ^■°-^-'  ^''thout  bags,  at  $2.14  as  against  mg  the  present  price  $11  as  comparec 

$1.50@?l.b5  per  lUU  lb.  MUi  snipments,                ^^^^^  ^^         ^^       28  as  against  with  $10  per  1,000  formerly. 

New  York,  of  steel  shapes  and  plates    j^g.gi,  a^j  Davenport  at  $2.22  as  com-  Linseed  oil  has  advanced  3c.  in  Min 

are  quoted  at  $1.98(S)$2.13;  and  bars  at         .^^  ^.^^^  ^2.27  per  bbl.  formerly.  Chi-  neapolis  and  declined  3c.  per  gal.,  5  bbl 

$1.98@$2.03  per  100  lb.    Denver  quotes    ^^^^    3,^0,^3    ^    reduction    of    15c.    in  lots,  in  Denver. 

mill  .shipments  of  structural  shapes  at    crushed  stone,  making  the  present  price  San  Francisco  reports  that  construe 

$3.05;  warehouse  price,  $3.75  per  100  lb.    $i.go  as  compared  with  $1.75  per  cu.yd.  tion  work  for  this  time  of  the  year  1 

Chicago  quotes  cast-iron  pipe  at  $45.60    previously.  becoming  more  satisfactory  every  da,\ 

as  against  $44.10@$46.10  per  ton.                 An  advance  of  $2  per  M.  ft.  b.m.  is  Large  building  operations  which   wev 

New  York  quotes  cement  at  $2.40  as    reported  in  Douglas  fir,  base  sizes,  in  being    held    up    by    strikes    are    now 

against  $2.50  per  bbl.,  delivered.     De-    Minneapolis  and  Seattle.  Chicago  quotes  progressing  rapidly. 
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The  Strike  Situation 

THE  THREATENED  railroad  strike  has  met  with  the 
universal  condemnation  that  was  expected.  Spurred 
by  the  public's  attitude,  the  railroads  are  vigorously 
preparing  for  the  maintenance  of  traffic  while  public 
officials  are  organizing  to  insure  food  and  fuel  supplies. 
The  public  condemnation  and  these  firm  preparations 
have  probably  had  much  to  do  in  inducing  the  chiefs 
of  railroad  unions  with  a  membership  of  1,400,000  to 
refuse  to  join  in  the  strike,  despite  the  fact  that  favor- 
able strike  votes  are  in  their  possession.  The  action  of 
the  Railroad  Labor  Board,  also,  in  calling  the  contending 
parties  before  it  on  Wednesday  of  this  week  was  prob- 
ably another  factor  that  encouraged  the  split  that  has 
developed.  The  situation  at  the  moment  fully  justifies 
the  view  expressed  in  these  columns  last  week — that  if 
the  big  brotherhoods  are  so  foolish  as  to  proceed  with 
the  strike,  they  will  fail  misei-ably.  What  is  more,  their 
hitherto  great  influence  will  probably  be  destroyed  in 
their  mad  attempt. 

Lack  of  Statesmanship 

THE  BLINDNESS  of  the  labor  leaders  of  this 
country  passes  all  understanding.  After  a  post-war 
experience  during  which  they  have  seen  their  influence 
dwindle  because  of  their  unreasoning  positions,  they 
have  failed  to  profit  by  the  lesson.  Their  voices  are 
raised  constantly  in  favor  of  maintenance  of  peak  war 
wages,  but  seldom  or  never  are  the  chief  officers  heard 
trying  to  lead  the  men  to  sounder  economic  grounds  by 
urging  increase  of  production  and  abrogation  of  unrea- 
sonable and  restrictive  working  agreements.  Under 
statesmanlike  leadership  the  labor  movement  could  win 
invincible  public  support.  Every  man  has  sympathy 
with  those  whose  lot  in  life  is,  apparently  at  least,  the 
harder.  With  that  advantage  to  start  with  the  labor 
organizations  could  clinch  public  sympathy  if  they 
"played  the  game"  in  the  best  interests  of  the  whole 
country.  Nothing  would  make  them  stronger  with  the 
public  and  better  able  to  carry  their  side  in  controversies 
than  a  position  that  would  look  primarily  to  public  bene- 
fit rather  than  to  their  immediate  personal  gain.  The 
leaders,  however,  lack  the  statesmanship  to  take  such 
8  stand. 

Good  Concrete  With  Big  Stone 

XTOT  OFTEN  can  the  natural  rock  of  the  quarry  be 
.  N  dug  out,  broken  up  and  remixed  into  the  artificial 
v  of  concrete  in  so  short  a  distance  and  under  such 
.curable  conditions  as  at  the  Barrett  dam,  described  on 
another  page.  It  is  the  very  antithesis  of  central  mix- 
ing with  long-distance  material  feeding  and  long-dis- 
tance concrete  delivery,  and  it  differs  in  the  feeding  end, 
at  least,  from  practically  all  large  concrete  jobs  where 
material  has  to  be  brought  from  a  distance.  Interest  in 
the  job,  therefore,  would  be  mainly  in  the  solution  of  an 
unusual  plant  layout  problem  were  it  not  for  the  use  of 


large-size  aggregate  through  the  mixer  and  the  excep- 
tional care  taken  in  the  manufacture  of  the  concrete. 
For  mass  work  the  opportunity  for  economy  in  big  stone 
is  great  if  equipment  is  made  sti-ong  enough  and  big 
enough  to  carry  the  stone  and  to  stand  its  wear.  Mr. 
Savage  has  successfully  used  it  before  and  apparently  is 
doing  so  now;  others  who  have  similar  conditions  would 
do  well  to  study  the  methods  and  results  at  the  Barrett 
dam.  It  should  be  remembered,  though,  that  with  the 
large-size  aggregate  there  is,  on  the  Barrett  job,  an 
attention  to  the  details  of  concrete-making  common 
enough  in  the  literature  of  concrete  and  in  some  build- 
ing work,  but  all  too  rare  on  the  big  mass  jobs. 

Revival  of  Scientific  Effort 

SCIENTIFIC  effort  is  reawakening  in  engineering. 
after  a  long  period  in  which  it  was  fairly  dormant. 
Investigations  like  the  British  Ministry  of  Transport 
measurements  of  impact,  the  Indian  tests  in  the  same 
field,  and  the  Swiss  bridge  experiments  soon  to  be  re- 
ported, are  symptoms  of  such  reawakening,  the  more  sig- 
nificant because  they  represent  a  wide  geographical 
range  and  people  of  different  habits  of  mind.  The  re- 
birth of  scientific  thought  has  no  local  limitations,  and 
evidently  defines  a  new  phase  of  engineering  develop- 
ment, the  forerunner  of  new  progress.  In  our  day-to- 
day thinking  we  are  apt  to  look  upon  engineering  as  the 
work  of  building  railroads,  digging  tunnels,  or  lifting 
great  weights — the  routine  of  practice,  in  other  words. 
This  is  a  natural  view,  even  if  not  an  inspiring  one. 
Yet  it  is  essentially  false,  by  being  incomplete.  The 
engineer's  life  is  more  than  a  pick-and-shovel  existence, 
and  its  best  part,  indeed,  lies  in  the  striving  for  prog- 
ress; in  trying  to  do  a  thing  in  a  better  way  than  was 
known  before,  or,  perhaps,  finding  a  way  of  doing  { 
thing  well  enough  so  that  it  will  be  worth  doing.  That 
is  the  scientific  element  of  engineering,  and  it  is  the 
life-giving  element,  since  it  stimulates  and  inspires  in 
a  way  that  the  mere  practice  of  the  art  can  never  match. 

Great  Opportunity  Missed 

ON  MONDAY  of  last  week  there  gathered  in  New 
York  one  of  the  most  distinguished  groups  of  engi- 
neers that  has  ever  been  brought  together  in  this 
country.  By  reason  of  the  fact  that  they  were  the 
present  and  past  officers  of  the  four  leading  national 
engineering  societies,  of  Engineering  Foundation,  and 
of  the  Federated  American  Engineering  Societies,  they 
were  the  acclaimed  chosen  leaders  of  the  engineering 
profession.  They  had  been  called  together  to  welcome 
home  the  delegation  which  last  summer  presented  the 
John  Fritz  medals  to  Sir  Robert  Hadfield  and  Eugene 
Schneider.  It  had  been  given  out  in  advance  that  the 
meeting  might  be  expected  to  be  the  occasion  for 
launching  some  great  agency  for  international  under- 
standing between  engineers — at  least  between  those  of 
Great  Britain,  France,  and  the  United  States.     Unfor- 
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tunately,  the  great  opportunity  was  missed.  There  was 
fulsome  praise  of  the  spirit  in  which  the  Americans 
had  been  received  in  England  and  in  France,  but  there 
was  no  adequate  respon.se  to  Sir  Robert  Hadfield's 
inspiring  cable  message  urging  the  formation  of  a 
definite  agency  of  understanding  and  co-operation. 
M.  Schneider's  message  also  implied  the  desirability  of 
such  an  agency.  With  the  inspiration  of  these  messages, 
of  the  enthusiasm  of  a  returning  delegation  and  of  an 
audience  of  most  distinguished  character,  it  was  a  time 
of  times  for  raising  engineering  thought  to  a  new 
plane,  of  showing  that  the  Americans  were  capable  of  a 
response  equivalent  to  the  highmindedness  of  the  mes- 
sages from  abroad.  An  evening  that  should  have  gone 
down  as  memorable  among  American  engineering 
gatherings  was,  for  lack  of  adequate  planning,  allowed 
to  dwindle  into  one  of  the  most  cold  and  formal  affairs 
we  can  recall.  It  must  remain  for  another  time  to 
proceed  with  the  launching  of  the  agency  proposed  by 
our  foreign  friends  and  so  sure  to  be  endorsed  by  the 
profession  in  the  United  States. 

Promoter  Versus  Engineer 

MR.  CABOT'S  paper  on  the  engineer's. failure  as  a 
manager  is,  in  our  judgment,  too  severe  with  the 
engineer.  There  are  engineers  with  vision ;  technical 
training  has  not  universally  destroyed  or  constricted  a 
broad  outlook.  On  the  other  hand,  we  do  believe  then 
he  is  correct  in  his  contention  that  it  is  the  promotional 
mind  that  is  chiefly  responsible  for  conspicuous  success 
in  large  enterprises.  There  is,  though,  still  another 
thought  that  deserves  emphasis ;  it  was  overlooked  both 
by  Mr.  Cabot  and  by  those  who  attempted  to  answer 
him,  namely,  that  the  conduct  of  all  great  enterprises 
requires  a  variety  of  talent  and  of  point  of  view  for 
success.  There  is  needed  the  men  of  vision.  There  are 
needed,  also,  though  they  may  not  get  into  the  public 
eye,  the  cautious  financier,  the  careful  administrator, 
the  efficient  production  manager,  the  capable  engineer. 
It  is,  in  fact,  in  recognition  of  the  need  for  a  variety  of 
experience  and  view  that  the  standard  form  of  corporate 
management  is  through  boards  of  directors  and  execu- 
tive committees.  Engineers  should  not  contend  that  the 
engineering  mind  alone  will  be  adequate  for  success  in 
great  projects.  Nor  should  Mr.  Cabot  place  exclusive 
stress  on  the  promoter.  Finally,  while  it  would  be 
dangerous  for  all  engineers  to  have  the  promotional 
instinct  it  would  be  helpful  to  the  profession  if  more  of 
them  had  that  fine  combination  of  vision  and  courage 
which  has  produced  our  great  enterprises. 

Fall  Highway  Lettings 

I7R0M  the  replies  received  to  Enciineerino  News- 
Record's  inquiry  regarding  the  fall  letting  of  next 
season's  highway  contracts,  published  in  this  week's 
and  last  week's  issues,  it  is  evident  that  a  substantial 
majority  of  the  states  not  only  favor  the  early  award  of 
road  construction  contracts,  but  are  actually  letting 
them  now  or  are  preparing  to  let  them.  Of  the  twenty- 
five  an.swers  received  from  state  highway  engineers,  as 
this  is  written,  fifteen  announce  definitely  that  either 
the  entire  1922  road  construction  program  or  else  as 
much  as  possible  of  it  will  be  placed  under  contract 
before  the  first  of  the  year.  Some  of  the  states  not 
included  in  the  foregoing  category  are  handicapped  by 
lack  of  funds  and  also  by  the  fact  that  a  number  of  the 
state  legislatures  do  not  meet  until  January,  making 


it  impossible  to  place  work  under  contract  until  new 
supplies  of  money  have  been  provided.  A  few  of  the 
states  are  opposed  to  awards  this  year  in  the  belief  that 
lower  prices  will  be  obtainable  next  spring,  Maryland 
and  Wisconsin  being  two  of  the  leading  states  to  fol- 
low this  line  of  reasoning.  Illinois,  another  big  road- 
building  state,  while  favoring  the  policy  of  fall  lettings, 
qualifies  its  position  in  an  analysis  which  concludes,  in 
effect,  that  the  proper  time  to  let  highway  contracts, 
from  the  point  of  view  of  the  state  highway  engineer, 
depends  upon  a  combination  of  labor  and  material  con- 
siderations rather  than  on  seasonal  conditions.  Taken 
as  a  whole,  the  enunciation  of  policy  by  the  state  high- 
way engineers  furnishes  a  basis  for  a  decidedly 
optimistic  outlook  for  next  year's  road-building  program. 
The  clear  evidence  regarding  the  advance  planning 
which  state  highway  departments  are  doing  is  also 
encouraging. 


The  Biggest  Business  Conference 

IN  LESS  than  a  month  the  disarmament  conference — 
or,  better,  the  conference  on  the  limitation  of  arma- 
ments— will  be  in  session  in  Washington.  Most  people 
look  upon  it  as  a  gathering  for  the  discussion  of  prob- 
lems in  international  politics.  As  a  matter  of  fact,  it 
is  the  biggest  business  conference  in  many  a  day. 

It  is  a  business  conference  not  merely  because  the 
limitation  of  armaments  would  turn  billions  of  capital 
into  productive,  instead  of  destructive,  d'rections,  but 
because  the  China  question,  which  will  be  discussed 
prior  to  disarmament,  is  chiefly  a  business  matter.  If 
a  constructive  and  conserving  program  for  China's 
future  can  be  mapped  out  by  unanimous  consent,  reduc- 
tion of  armaments  will  logically  follow.  The  center  of 
possible  future  world  disturbance  has  been  shifted  from 
Central  Europe  to  the  Pacific. 

Essentially  the  Chinese  question  is  that  of  mainte- 
nance of  the  "open  door,"  the  right  of  all  nations  to 
trade  in  any  part  of  China  on  an  equal  basis,  to  make 
investments  there  unaffected  by  the  preferential  inter- 
ests of  other  nations.  In  short,  it  is  a  matter  of  de- 
termining on  what  basis  American  business  men,  as  well 
as  the  business  men  of  every  other  nation,  shall  be  per- 
mitted to  share  in  Chinese  trade.  Also,  it  is  worth 
noting  that  the  disannament  meeting  as  a  business  con- 
ference has  an  important  class  interest  to  engineers 
and  contractors.  They  are  the  forerunners  of  intensive 
material  development.  They  lay  out  the  avenues  of  com- 
munication. Theirs  is  the  task  of  making  possible  the 
living  together,  in  a  sanitary  and  comfortable  way,  of 
large  aggregations  of  human  beings.  Theirs,  then,  is 
a  primary  interest  in  the  outcome  of  the  coming  Wash- 
ington meeting.  Before  extensive  material  development 
in  China  must  come  the  civil  engineer  and  the  con- 
tractor. 

A  Strike  With  Novel  Features 

A  STRIKE  with  two  novel  features  is  in  progress  in 
the  Kern  oil  fields  of  California.  In  the  first  place, 
the  strikers  are  perfectly  willing  to  accept  the  wages 
and  conditions  of  employment  which  the  producers  are 
willing  to  grant,  but  insist  that  the  federal  government 
shall  underwrite  the  agreement  for  a  period  of  a  year. 
The  second  novel  feature  is  that  the  strikers  have 
organized  upon  military  lines,  with  headquarters  at  fl 
Taft  and  divisional   headquarters  at  six  other  points. 
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A  motorcycle  corps  and  emergency  patrols  are  always 
in  readiness  to  send  reinforcements  with  the  aim  of 
preventing  the  introduction  of  strike  breakers  into  the 
district.  At  the  start  these  patrols  were  stationed  upon 
all  highways  entering  the  oil  district  and  were  main- 
tained night  and  day.  Upon  protest,  however,  of  the 
secretary  of  the  Governor  of  California  these  patrols 
were  abandoned. 

The  strikers  contend  that  their  maintenance  of  a 
military  form  of  organization  is  due  entirely  to  the 
desire  to  prevent  violence.  Many  of  the  officers  of  their 
"army"  are  constables  and  deputies  under  the  authority 
of  Kern  County.  The  reports  indicate,  that  while  the 
army  is  very  active  and  has  been  successful  in  prevent- 
ing the  introduction  of  strike  breakers  no  violence  has 
occurred. 

Naturally,  the  oil  producers  are  protesting  at  the 
breakdown  of  the  public  authority — or,  rather,  at  its 
partisan  use.  In  that  protest,  of  course,  they  will  be 
supported  by  all  fairminded  citizens.  The  situation  is 
novel,  to  say  the  least,  for  in  past  strikes  it  has  been  the 
frequent  charge  of  the  striking  employees  that  the  mili- 
tary and  police  powers  were  used  in  favor  of  the  em- 
ployers. Whether  justified  or  not  the  shoe  in  this  case 
in  on  the  other  foot. 

As  to  the  demand  of  the  strikers  that  the  federal  gov- 
ernment underwrite  the  agreement,  comment  is  hardly 
possible  without  knowing  the  full  circumstances  which 
have  resulted  in  this  extraordinary  demand.  On  its 
face,  and  in  the  baldness  with  which  it  has  been  re- 
ported, it  seems  to  go  beyond  all  former  measures  of 
composing  industrial  difficulties.  A  federal  sanction 
has,  of  course,  been  given  in  the  past  to  industrial  set- 
tlements, as  in  the  case  of  the  anthracite  commission 
of  the  Roosevelt  administration.  That  was,  however, 
decidedly  different  from  having  the  federal  government 
guarantee  the  carrying  out  of  an  industrial  compact. 


Will  of  a  Great  Engineer 

FOR  reasons  only  too  well  known  to  most  of  our  read- 
ers the  last  will  and  testament  of  an  engineer  is 
rarely  of  interest  outside  his  family  circle.  An  excep- 
tion rare  as  to  the  sum  total  bequeathed  and  notable 
because  of  the  beneficiaries  named,  the  evident  thought 
put  upon  their  selection  and  the  restrictions  and  expla- 
nations relating  to  the  residuary  estate,  is  afforded  by 
the  will  of  the  late  Hiram  F.  Mills,  which  has  just 
been  made  public.  Of  the  public  bequests  of  specified 
amounts,  two  are  outstanding  because  of  their  objects 
and  conditions.  A  large  cancer  research  fund  be- 
queathed to  Harvard  University  speaks  volumes,  coming 
as  it  does  from  a  man  who,  through  his  thirty  years  of 
devoted  work  on  the  State  Board  of  Health  of  Massa- 
chusetts, contributed  so  much  to  the  reduction  of  the 
mortality  rate  in  general  and  to  the  typhoid  rate  in  par- 
ticular. Some  decades  ago,  it  is  conceivable  that  Mr. 
Mills  might  have  established  a  fund  to  combat  typhoid. 
That  is  no  longer  an  urgent  need.  A  fund  to  aid  in  the 
reduction  of  the  general  death  rate  would  not  have  that 
directness  of  aim  to  be  expected  from  an  engineer  like 
Mr.  Mills.  What  more  natural,  familiar  as  he  was 
with  the  major  causes  of  disease,  suffering,  and  death, 
still  awaiting  successful  attack,  than  that  Mr.  Mills 
should  select  that  wide-spread,  baffling  and  dreaded  dis- 
ease, cancer? 

The  minor  public  bequests,  it  may  be  noted  in  pass- 
ing, show  discrimination.    The  gifts  are  small  but  they 


will  prove  helpful — materially  and,  in  some  respects 
more  important  yet,  because  of  the  appreciative  recogni- 
tion given  to  these  institutions  in  the  will  of  a  great 
and  thoughtful  engineer. 

Most  directly  human  of  all  the  gifts,  and  perhaps 
most  characteristic  of  the  giver,  is  the  bequest  of  the 
residue  of  Mr.  Mills'  estate  for  the  benefit  of  the  needy 
of  Lawrence  and  Lowell,  particularly  the  mill  workers. 
This  gift,  as  stated  in  the  will,  springs  from  Mr.  Mills' 
half  century  of  professional  work  in  making  the  most 
of  the  water-power  on  the  Merrimac  and  upbuilding  the 
cities  of  Lawrence  and  Lowell.  The  gift  shows  an  ap- 
preciation of  the  human  as  well  as  the  mechanical  factor 
in  the  growth  of  these  communities. 

Mr.  Mills'  bequests  prove  anew  that  a  man's  deeds  are 
his  best  monument.  They  also  show  that  a  last  will  and 
testament  may  be  the  most  self  revealing  of  the  docu- 
ments a  man  leaves  among  the  written  memorials  of  his 
life  work  and  his  deepest  and  most  heart-felt  aspira- 
tions. 

Fighting  a  Unified  Port 

THERE  is  evidently  trouble  ahead  for  the  Port  of 
New  York  Authority.  By  law  of  the  States  of  New 
Jersey  and  New  York,  confirmed  by  a  federal  act,  an 
interstate  Port  Authority  has  been  created.  Before  next 
January  this  body  must  submit  to  the  two  state  legis- 
latures a  comprehensive  plan  for  the  physical  develop- 
ment of  the  district,  on  the  acceptance  of  which  the 
Authority  will  i-eally  begin  to  function  as  a  sovereign 
body  subject  to  law  but  not  to  any  local  or  state  control. 
It  is  expressly  provided,  however,  that  "no  city 
within  the  port  district  shall  be  bound  by  the  compre- 
hensive plan  unless  and  until  it  has  approved  the  same." 
The  present  city  administration  of  New  York  has  con- 
sistently fought  the  idea  of  joint  control  of  the  port,  and 
though  step  by  step  it  has  been  beaten  in  the  legislative 
fight,  it  is  apparently  still  in  the  ring.  The  report  of 
the  special  committee  on  the  Brooklyn-Richmond  freight 
and  passenger  tunnel,  noted  in  the  news  columns  this 
week,  is  new  evidence  of  that  fact.  This  lengthy  report, 
filled  with  figures  and  maps,  mentions  only  twice  the 
Port  Authority  and  those  two  references  are  merely  an 
acknowledgement  of  statistical  data.  Yet  the  report 
which  they  render  is  merely  another  solution  of  the  belt- 
line  problem  fully  discussed  in  the  elaborate  report  of 
the  New  York,  New  Jersey  Port  and  Harbor  Develop- 
ment Commission  and  which  undoubtedly  will  foi-m  a 
major  part  of  the  proposed  "comprehensive"  plan  to  be 
presented  by  the  Authority  in  a  few  months.  Starting 
from  the  isolated  authorization  of  a  passenger  and 
freight  tunnel  across  the  Narrows,  the  Board  of  Esti- 
mate's committee  has  built  up  an  elaborate  study  of  the 
entire  freight  problem  of  the  port  of  New  York. 

It  is  not  our  purpose  here  to  discuss  the  relative 
merits  of  the  committee's  plan  and  the  plan  of  the  Port 
Authority,  or  to  advocate  one  over  the  other.  It  is  our 
.desire  to  condemn  the  obstructionist  policy  of  the  city 
of  New  York  in  the  development  of  the  port.  A  proper 
method  of  dealing  with  the  problems  of  the  port  has  been 
provided  in  the  Port  Authority.  The  city  has  its  rights 
and  privileges  fully  guarded  in  the  new  treaty.  Why 
does  it  not  deal  with  the  problem  in  the  propei-ly  con- 
.stituted  manner  instead  of  proceeding  along  its  own 
lines  independently  and  evidently  with  full  intent  of 
throwing  as  many  monkey  wrenches  into  the  machinery 
of  the  port's  development  as  it  legally  can  ? 
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Timbered  and  Roof-Shield  Tunneling  in  Deep 
Loose-Ground  Subway  Section 

Push-Rods  Embedded  in  Tunnel  Shell  Concrete  to  Take  Reaction  of  Shield  Jacks  —  Shield-Driven  Work 

Compared  With  Timbered  Excavation — Evidence  of  Heavy  Roof  Pressure — 

Unusual  Grouting  Experiences 


Engine 


By  W.  C.  Briggs 

in  Charge.   Dognon   Contracting  Co.,  New  York 


IN  constructing  a  section  of  double-track  concrete 
subway  at  100  ft.  depth  in  loose  ground  along  Flat- 
bush  Ave.,  Brooklyn,  two  radically  different  tunneling 
methods  were  used:  (1)  Timbered  excavation,  and 
(2)  roof-shield  work,  the  roof  shield  traveling  on  the 
concrete  sidewalls  of  the  finished  structure,  built  in 
drifts  in  advance  of  the  shield.  The  former  method 
was  unusual  in  the  arrangement  of  the  several  drifts 
and  headings  and  the  construction  of  the  timbering, 
as  well  as  in  the  sequence  of  concreting  operations. 
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from  Prospect  Park  Plaza  to  a  connection  at  Empire 
Boulevard  with  the  reconstructed  Brighton  Beach  line 
of  the  Brooklyn  Rapid  Transit  Ry.  Its  construction, 
during  1916  to  1919,  required  about  twice  the  time  it 
would  have  taken  but  for  delays  resulting  from  war 
conditions. 

Of  a  total  length  of  4,141  ft.  tunneled  (300  ft.  at  the 
south  end  of  the  section  was  built  in  cut-and-cover 
excavation),  2,293  ft.  or  55.4  per  cent  was  driven  by 
timbered  tunneling,  while  1,848  ft.  or  44.6  per  cent, 
was  driven  by  shield.  The  character  of  the  material 
penetrated  was  variable.  In  general,  the  work  passes 
through  terminal  moraine  deposits,  varying  from 
clean,  coarse  sand,  through  clay  (wet  and  dry),  some 
of  it  containing  fine  sand,  to  hardpan  which  at  times 
contained  numerous  and  often  very  large  boulders. 

Timbered  Tunnel 

Four  faces  were  operated  by  the  timbering  method, 
located  as  indicated  in  the  plan  in  Fig.  1.  The  se- 
quence of  operations  was  the  same  in  all  four,  with 
negligible  variations  in  detail,  and  is  represented  in 
the  composite  sketch  Fig.  2. 

First  a  top  center  heading   (1)  was  driven,  by  the 
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FIG.    1.      DOUBLE-TRACK   CONCRETE   SUBWAY    SECTION   BtULT  BY   TUNNELING  METHODS 


The  roof-shield  vi'ork  was  unique,  because  of  the  fact 
that  the  shield  was  shoved  directly  after  the  placing 
of  a  ring  of  concrete,  the  shield  jacks  depending  for 
their  reaction  upon  push-rods  embedded  in  continuous 
lines  in  the  concrete  of  the  tunnel  shell.  So  far  as  the 
author  is  aware,  the  combination  of  a  shield,  concrete 
forms  and  wet  concrete  immediately  behind  the  shield 
bad  never  before  been  used.  The  novel  features  of  the 
two  methods,  as  well  as  the  fact  that  both  methods 
proved  themselves  well  suited  to  the  work,  warrant  a 
brief  description.  An  incidental  point  of  great  value 
is  that  a  comparison  of  the  working  results  throws 
some  light  on  their  relative  advantages. 

The  work  in  question  is  a  section  of  rapid  transit 
subway  4,300  ft.  long,  extending  under  Flatbush  Ave. 


poling-board  method,  with  square-set  timbering.  The 
size  and  spacing  of  the  caps  varied  with  the  ground 
conditions.  At  first  8  x  10  caps  spaced  3  ft.  8  in.  on 
centers  were  used;  later  they  were  changed  to  10  x  12 
spaced  3  ft.  10  in.  on  centers.  Where  the  cover  was 
about  30  ft.  and  the  borings  showed  coarse  sand  from 
surface  to  subgrade,  12  x  12  caps  spaced  4  ft.  on  cen- 
ters were  used.  In  all  cases  the  caps  were  15  ft.  4 
in.  long  and  the  legs  9  ft.,  these  dimensions  defining 
the  size  of  the  heading.  The  poling  boards  were  2-in. 
hardwood   (beech  and  maple). 

Intermediate  support  of  the  caps  was  always  neces- 
sary. As  soon  as  a  set  was  in  place  two  plumb  posts 
were  erected  under  each  cap,  dividing  it  into  three 
parts.     After  a  number  of  sets  had  been  placed,  mud 
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sills  and  kneebrace  frames  as  shown  in  the  sketch 
were  put  in  place,  and  the  load  was  transferred  from 
the  two  intermediate  plumb  posts  to  this  frame.  The 
frames  were  a  very  essential  part  of  the  timbering  of 
the  top  heading,  not  only  as  support  for  the  caps  but 
also  because  it  was  important  to  have  at  least  some 
of  the  roof  load  carried  by  continuous  longitudinal 
sills  as  a  protection  against  accident  during  the  sec- 
ond operation.  With  the  entire  roof  load  supported 
on  isolated  posts,  failure  of  the  footing  of  a  single 
post  due  to  caving  of  the  center-wall  trench  would 
entail  the  failure  of  the  set,  and  this  would  inevitably 
be  followed  by  the  collapse  of  adjacent  sets.  The 
kneebraces  also  performed  an  important  function  in 
resisting  the  side  pressure. 

After  the  top  heading  had  advanced  two  or  three 
hundred  feet,  the   second  operation  was  begun.     A 
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Sequence    of  Tunneling  Sequence   of  Concreting 

FIG.   2.      SUBWAY  CONSTRUCTION  IN  TIMBERED 
EXCAVATION 

sheeted  longitudinal  trench  (2)  was  excavated  in  the 
floor  of  the  heading,  down  to  subgrade,  and  in  it  was 
constructed  the  center  wall  of  the  subway  structure, 
in  two  successive  concreting  operations,  A  and  B.  On 
this  wall  was  erected  under  each  cap  timber  of  the 
heading  a  precast  concrete  post  C  which  took  the  load 
carried  by  the  timber  kneebraces,  permitting  the  re- 
moval of  the  latter.  Thereupon  the  forms  for  the  um- 
brella section  D  were  pulled  into  place,  and  the  um- 
brella was  poured. 

It  is  evident  that  when  the  work  reached  the  stage 
just  described,  permanent  support  had  been  provided 
at  the  place  where  the  greatest  load  would  be  de- 
veloped in  making  the  full  excavation.  To  obtain  this 
condition  as  soon  as  possible  after  the  operations 
began  was  indeed  the  object  aimed  at  in  adopting  this 
sequence  of  operations.  As  the  work  developed,  it 
appeared  to  the  author  that  it  was  the  only  safe  way 
to  prosecute  the  work  by  timbering  methods  for  the 
reason  that  at  isolated  points  there  were  failures  of 
both  caps  and  po-sts,  through  crushing  and  fracture, 
which  showed  that  remarkably  heavy  loads  were 
brought  to  bear  on  the  sets.  Calculating  on  the  basis 
of  the  ultimate  strength  of  the  broken  timbers,  it  was 
found  that  the  load  supported  by  the  cap  was  equiva- 
lent to  the  weight  of  a  column  of  earth  extending  all 
the  way  up  to  the  surface,  with  base  equal  to  length 
of  cap  times  distance  between  caps  (the  load  was  not 
necessarily  the  weight  of  that  particular  prism,  but 
the  equivalent  of  such  a  prism.) 

The  failure  of  a  cap  or  a  post  was  always  promptly 
detected   and  easily   remedied.     It  was  promptly  de- 


tected because  men  were  constantly  passing  through 
the  top  heading;  and  due  to  the  size  of  the  heading, 
their  eyes  were  never  far  from  the  timber,  inspection 
being  therefore  easy  without  special  effort.  After  the 
first  failure  was  noted,  everybody  connected  with  the 
work  took  an  interest  in  watching  the  condition  of  the 
timber.  Failures  were  easily  remedied  because  all 
that  was  required  was  to  introduce  an  extra  set  next 
to  the  one  that  had  failed,  the  materials  for  which 
were  ready  to  hand,  as  they  were  the  same  as  those 
regularly  in  use.  The  loss  due  to  the  erection  of  extra 
sets  was  the  only  loss  sustained  on  account  of  timber 
failures. 

After  pouring  the  umbrella  concrete  the  wall-plate 
drifts  were  driven,  on  both  sides;  then,  as  soon  as  a 
wall  plate  had  been  placed,  a  set  of  segment  timbers 
was  placed  in  line  with  the  cap,  poling  boards  were 
driven,  and  area  4  was  excavated.  The  wall  plate  was 
posted  to  subgrade  in  pits,  in  the  usual  manner,  and 
the  excavation  (area  5)  completed.  The  side-wall 
footings  E  were  then  concreted,  after  which  the  forms 
for  the  arches  F  were  slid  along  into  place  on  the 
completed  side  walls  and  poured.  The  concrete  in- 
vert was  placed  at  irregular  intervals  according  to 
the  situation  relative  to  other  work,  usually  on  Sun- 
days in  order  to  eliminate  interference  with  mucking. 

In  a  number  of  cases  the  ends  of  caps  crushed  at 
X,  where  they  cantilevered  out  of  the  umbrella  con- 
crete, after  the  segment  timbers  had  been  placed  and 
the  excavation  completed.  These  failures  are  men- 
tioned simply  to  indicate  the  intensity  of  loading 
which  developed,  as  they  caused  no  inconvenience. 
With  this  exception  there  never  was  an  indication 
of  unusual  load  on  the  timber  after  the  umbrella 
was  in  place. 

Roof-Shield  Tunneling 

Three  miners,  three  timbermen  and  three  helpers 
would  make  a  set  of  top  heading  in  a  9-hr.  shift.  In  the 
wall-plate  drifts  one  miner,  one  timberman  and  one 
helper  would  make  a  set,  and  in  completing  the  arch 
( area  4)  two  miners,  two  timbermen  and  two  helpers  on 
each  side  made  a  set  in  a  shift.  This  progress  was  made 
where  the  tunnel  was  in  sand  requiring  careful  timbei'- 
ing  of  the  entire  face  of  each  drift.  In  hardpan  and  dry 
clay  the  progress  was  more  rapid. 

All  of  the  operations  could  be  conducted  simultane- 
ously and  at  times  were;  but  it  worked  out  better  not 
to  advance  the  top  heading  with  the  open  trench. 
Note  in  the  drawing  that  after  the  umbrella  is  in 
there  is  room  for  a  small  mine  car  to  pass  between 
it  and  the  legs  of  the  timber  set. 

The  muck  was  loaded  by  hand  into  1-yd.  buckets  on 
flat-cars  running  on  a  24-in.  track,  which  were  hauled 
to  the  shafts  by  mules. 

All  concrete  was  machine-mixed,  spouted  down 
shafts  into  all-round  dump  cars,  which  were  pushed 
by  hand  to  the  forms.  These  cars  traveled  on  a  track 
laid  on  a  light  trestle  erected  at  about  the  spring 
line;  the  same  track  was  used  for  the  delivery  of 
timber  to  the  headings,  thus  separating  the  muck  re- 
moval  from  the  other  operations. 

The  first  step  in  the  sequence  of  operations  in  con- 
nection with  the  shield-driven  tunnel  was  the  driving 
of  three  bottom  drift.s  (Fig.  3),  one  on  the  center  line 
and  one  at  each  side.  The  wall  footings  were  con- 
creted in  these  drifts.     Inasmuch  as  the  shield  was 
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supported  entirel.v  by  the  side  walls,  the  center  wall 
was  built  in  advance  of  the  shield  only  because  it  was 
impracticable  to  do  this  particular  work  as  a  part  of 
the  shield  operation. 

Shield  and  Push  Rods — The  shield  measured  36  ft. 
6  in.  out  to  out  in  width  and  11  ft.  11  in.  in  length. 
The  cutting  edge  was  3  ft.  6  in.  long,  the  body  4  ft., 
and  the  tail  4  ft.  5  in..  The  skin  was  IJ  in.  thick.  The 
inside  of  the  tail  corresponded  to  the  net  outside  of 
the  heavier  type  of  structure  (for  cover  exceeding 
60  ft). 

Movement  of  the  shield  was  effected  by  means 
of  14  hydraulic  shield  jacks  with  7i-in.  ram  and  36- 
in.  stroke,  designed  to  net  32  in.  for  each  shove.    The 


trouble  was  due  entirely  to  the  bulkheads,  the  weight 
of  which  at  the  end  of  an  extended  ram  caused  rela- 
tively great  and  certainly  unusual  reactions  on  rings 
and  packing  of  the  rams. 

Progress — The  greatest  rate  of  progress  attained 
was  155  ft.  of  completed  tunnel  in  a  month,  working 
24  hours  a  day  for  six  days  a  week.  This  record  was 
made  during  two  different  months,  when  the  material 
penetrated  consisted  of  hardpan  practically  free  from 
boulders.  No  breasting  was  required,  and  the  face 
was  cut  out  in  front  of  the  cutting  edge  of  the  shield, 
so  that  there  was  nothing  to  prevent  its  free  move- 
ment as  soon  as  the  pressure  was  turned  on  the  rams, 
Under  these  circumstances  ten  to  twelve  minutes  only 


Needle  beams  ibr 
I        verfical  had 

temporary  timber  io  hokf 
soldier  at  rangerjoirr' 


Provision  made 
for  removiri' 


^rcfi  in  place 
FIG.   A.      DEEP  OPEN-CUT  WORK  AT  SOUTHERN  END 


'>^-Side-wall  concreting->^--Invert  in  place 

Longi+udinal   Section 


rams  reacted  against  "push  rods,"  which  were  4  in. 
extra  heavy  wrought-iron  pipes  32  in.  long  filled  with 
concrete,  embedded  in  the  concrete  ring.  The  push 
rods  were  made  up  long  in  advance  of  their  use;  the 
concrete  filling  of  the  pipe  projected  2  in.  beyond  one 
end  of  the  pipe  and  extended  to  within  2  in.  of  the 
other  end  of  the  pipe,  thus  making  what  was  in  effect 
a  bell-and-spigot  joint. 

A  section  of  the  bulkhead  making  up  the  concrete 
form  between  the  arch  forms  and  the  inside  skin  of 
the  shield  was  fixed  to  the  end  of  each  ram.  After 
a  shove  of  the  shield  had  been  completed,  the  rams 
were  pulled  in,  carrying  the  bulkhead  with  them,  and 
a  pu.sh  rod  was  fixed  between  each  bulkhead  and  the 
end  of  the  push  rod  on  the  same  line  already  em- 
bedded in  the  arch  ring. 

At  times  considerable  trouble  was  experienced  with 
the  rams  due  to  ring  and  packing  failures.  While  no 
better  method  for  handling  the  bulkheads  than  that 
described  in  the  foregoing  paragraph  seemed  possible, 
nevertheless,  in  the  opinion  of  the  author,  the  packing 


were  required  to  complete  the  shove,  and  progress 
was  limited  only  by  the  time  required  to  move,  line 
and  fill  the  forms.  When  the  face  was  entirely  in 
sand  and  it  was  necessary  to  breast  the  face  from  top 
to  bottom,  the  progress  averaged  about  ten  shoves  per 
week.  It  is  the  opinion  of  the  author  that  155  ft.  per 
month,  or  roughly  two  shoves  a  day,  is  the  limit  for 
equipment  of  this  character,  because  at  a  higher  rate 
ihe  concrete  behind  the  shield  is  not  sufficiently  set 
to  prevent  buckling  of  the  push  rods  when  taking  the 
reaction  of  the  rams. 

The  shield  penetrated  two  peculiar  formations. 
One  consisted  of  gravel  and  boulders  ranging  in  size 
from  a  few  inches  in  diameter  to  upwards  of  15  cu.yd., 
the  interstices  of  which  were  entirely  free  from  any  fine 
material.  It  was  a  slow  and  difficult  process  to  work 
the  shield  through  this  material,  and  the  face  had  to 
be  timbered  over  its  entire  area.  To  have  attacked 
this  formation  by  the  timber  method  would  certainly 
have  involved  great  dilficulties,  if,  indeed,  it  would 
have  been  possible  at  all.     The  other  formation  was 
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FIG.  5.     TI.MBERING  METHOD:  TOP  HEADING  AND 
CENTER-WALL  TRENCH 

the  same  as  the  one  first  mentioned  with  respect  to 
gravel  and  boulders,  but  differed  in  that  the  inter- 
stices were  completely  filled  with  a  matrix  which 
bound  the  stone  about  as  firmly  together  as  if  set  in 
mortar.  In  this  formation  no  timber  was  used,  and 
frequently  a  boulder  which  had  been  exposed  every- 
where except  on  the  back  would  stick  in   its  place. 

Blowing  Concrete — All  concrete  for  the  shield- 
driven  tunnel  except  that  in  the  invert  was  placed 
pneumatically.  Although  some  concrete  was  mixed 
as  well  as  placed  pneumatically,  better  results  were 
obtained  when  the  concrete  was  premixed  and  the 
pneumatic  machine  was  used  solely  for  placing. 

For  the  purpose  of  conveying  the  concrete  to  the 
forms,  the  pneumatic  machine  was  a  success;  indeed, 
it  would  have  been  well  nigh  impossible  to  have  con- 
veyed it  to  the  forms  under  the  circumstances  by  any 
other  means.  While  it  is  generally  true  that  the  con- 
crete was  placed  properly,  it  is  also  true  that  some 
difficulty  was  encountered  on  account  of  the  segre- 
gation of  ingredients,  due  to  the  confined  space  to  be 
filled  and  to  the  fact  that  that  space  was  obstructed 
by  the  push  rods.  In  passing  it  may  be  stated  here 
that  the  pneumatic  machine  was  used  very  success- 
fully for  placing  the  concrete  in  a  part  of  the  tunnel 
built  by  the  timber  method.  This  particularly  applies 
to  the  concrete  poured  into  the  umbrella,  in  that  it 
was  poured  much  more  expeditiously  and  was  packed 
up  between  the  caps  more  completely. 

Standard  6-in.  wrought-iron  pipe  was  used  as  a  con- 
duit for  the  concrete.  The  straight  pipe  withstood 
the  abrasion  for  a  long  time,  but  bends  of  6  and  8  ft. 
radius  made  up  of  extra  heavy  pipe  often  would  fail 
after  a  few  batches  had  passed  through  them.  The 
straight  pipe  failed  first  at  the  joints,  where  the  metal 
is  thin  due  to  the  threads.  Further,  it  wore  out  at 
the  top  rather  than  at  the  bottom,  which  would  in- 
dicate, apparently,  that  the  batch  floated  through  the 
pipe.  A  very  effective  way  of  overcoming  the  short 
life  of  the  bends  was  developed;  it  consi.sted  of 
clamping  a  piece  of  scrap  solid  rubber  tire  to  the  back 
of  the  bend  by  means  of  a  bent  plate  held  by  U-bolts 
drawn  up  to  the  limit,  the  result  being  that  as  the 
pipe  wore  out,  rubber  was  forced  into  the  hole  and 
it  absorbed  the  impact  due  to  the  stone.  This  scheme, 
together  with  reversal  of  the  bends,  resulted  in  a 
fairly  long  life  for  the  bends. 

In  comparing  the  results  obtained  by  means  of  the 
two  methods,  it  must  be  borne  in  mind  that  whereas 


the  shield  was  uniformly  worked  on*  a  three-shift 
basis,  the  shifts  being  equal  as  to  number  and  effi- 
ciency of  the  men,  the  timbered  method  on  the  other 
hand  was  never  worked  in  three  shifts,  and  during 
the  comparatively  short  time  that  two  shifts  were 
used  the  day  shift  was  always  superior  to  the  other 
in  number  and  efficiency  of  the  men  employed. 

It  was  necessary  to  operate  the  shield  continuously 
because  of  the  impossibility  of  determining  the  time 
when  one  element  of  the  cycle  of  operations  would 
end  and  another  begin;  and  it  was  essential  that  an 
element  should  not  be  left  in  an  uncompleted  state. 
Therefore  the  shield  organization  was  maintained  at 
full  strength  at  the  cost  of  curtailing  the  strength 
of  the  other  organization,  where  the  cycle  of  opera- 
tions was  not  fixed. 

Under  the  conditions  described,  a  progress  of  100 
ft.  of  completed  tunnel  in  a  month  at  a  single  face  was 


FIG.   6.      TIMBERING  METHOD:   VIEW  IN  ONE  TUBE. 

LOOKING  BACK  TOWARD  COMPLETED  TUNNEL 

Umbrella  at  left ;   arch  form  in  center  background 

attained  by  the  timber  method.  From  this  it  is  a  fair 
assumption  that  three  equally  well  organized  shifts 
would  easily  maintain  the  maximum  rate  attained  by 
the  shield,  i.e.  155  ft.  per  month. 

As  to  safety  there  is  little  to  choose  between  the 
two  methods  so  far  as  the  actual  results  of  the  work 
disclosed.  Both  were  safe.  However,  in  the  opinion 
of  the  author  it  was  a  very  fortunate  coincidence  that 
the  shield  encountered  the  very  wet  clay  and  the 
boulder  formations;  for  by  the  timber  method  this 
work  would  have  been  extremely  difficult. 

With  regard  to  street  surface  settlement,  conditions 
over  the  shield-driven  tunnel  were  rather  worse  than 
those  over  the  timbered  tunnel,  although,  of  course, 
there  was  more  or  less  settlement  over  all  of  the  tun- 
nel. The  settlement  over  the  shield-driven  tunnel  re- 
sulted from  two  things:  The  void  left  by  the  skin 
of  the  shield,  and  the  loss  incident  to  the  timbered 
tunneling  in  the  drifts.  The  loss  due  to  the  drifts 
was  not  evident,  generally,  until  the  passage  of  the 
shield,  probably  because  the  surface  over  the  drifts 
was  supported  through  arching  of  the  earth,  which 
was  destroyed  by  the  opening  made  by  the  shield.    In 


680 


ENGINEERING     NEWS-RECORD 


Vol.  87,  No.  17 


FIG.  7.     SHIELD  METHOD:  CUTTING  EDGE  ENTERING  AN 
INTERMEDIATE  SHAFT 

any  event,  there  was  a  depression  in  the  street  all  the 
time  directly  behind  the  shield. 

An  objection  to  the  shield  method  as  applied  in  this 
case  is  the  fact  that  the  failure  of  an  element  in  the 
cycle  of  operations  resulted  in  a  delay  to  all.  How- 
ever, under  normal  conditions,  with  competent  labor, 
this  objection  should  not  be  serious. 

While  it  is  not  important,  it  is  interesting  to  know 
that  foremen  and  men  who  had  an  opportunity  to 
work  both  methods  preferred  the  shield.  The  work 
seemed  to  go  faster,  and  it  was  a  sati.sfaction  to  see 
the  completed  tunnel  close  to  the  working  face. 

To  obtain  the  best  results  with  a  timbered  tunnel 
of  the  character  described,  in  the  opinion  of  the 
author,  the  top  heading  should  be  driven  from  shaft 
to  shaft  in  advance  of  all  of  the  other  operations; 
for,  after  the  top  headings  holed  through,  all  the 
other  operations  could  be  conducted  simultaneously, 
beginning  at  the  shafts,  without  interfering  with 
each  other  and  under  favorable  conditions  with 
respect  to  ventilation.  The  side  poling-boards,  legs, 
and  sills  of  the  top  heading  would  all  be  used  in  tim- 
bering the  final  bore.  The  top  headings  were  not  run 
through  in  advance  of  the  other  operations  on  this 
job  because  of  the  uncertainty  as  to  the  extent  that 
the  timber  method  would  be  employed. 

Comparative  Coats — For  labor  otdij  (includes  mix- 
ing and  placing  concrete)  the  cost  per  lineal  foot  of 
completed  tunnel  by  the  timber  method  was  22  per 
cent  greater  than  that  by  the  shield  method.  The  cost 
of  the  three  bottom  drifts  is  included  in  the  shield- 
method  costs. 

Adding  to  the  foregoing  the  cost  of  the  power,  the 
timber,  the  shield  and  the  push  rods,  but  not  includ- 
ing the  cost  of  concrete  forms  and  ingredients,  the 
cost  by  the  timber  method  exceeded  by  9  per  cent  that 
by  the  shield  method.  The  wide  difference  between 
these  percentages  is  accounted  for  by  reason  of  the  fact 
that  the  power  charges  against  the  shield  method  are 
much  greater;  thatithe  push  rods  alone  cost  nearly  as 
much  as  all  of, the  timber  for  the  timbered  tunnel; 
and  that  the  shield  cost  $12.  per.  lineal  foot  of  the 
shield-driven  tunnel. 

Relative  to  these  comparative  costs,  it  is  important 
to  note  that  the  amount  of  both  excavation  and  con- 
crete was  less  witli  the  shield-driven  than  it  was  with 


the  timbered  tunnel,  although  the  pay  section  was 
the  same  in  each  case  (See  section  in  Fig.  1).  Cred- 
iting the  shield  method  for  the  amount  of  excavation 
not  removed  and  concrete  not  placed  but  paid  for,  t  .e 
cost  by  the  timber  method  exceeded  by  1.5  per  cent 
that  by  the  shield  method. 

The  determination  to  use  a  shield  on  this  contract 
was  based  on  the  assumption  that  by  means  of  it  a 
rate  of  progress  could  be  developed  which  would  make 

it  possible  to  complete  practically  the  whole  tunnel 

short  sections  at  each  end  excepted — within  the  con- 
tract time  limit.  Due  to  war  conditions,  however,  the 
delivery  of  the  shield  was  considerably  delayed;  and 
the  extremely  unfavorable  conditions  with  respect  to 
the  character  of  the  earth  encountered  at  the  very 
start  made  the  progress  of  the  shield  a  disappoint- 
ment, so  that  it  became  necessary  to  supplement  it  by 
adding  the  timber  method.  Had  it  not  been  for  these 
contingencies,  the  author  is  of  the  opinion  that,  while 
the  tunnel  would  not  have  been  completed  on  time, 
using  the  shield  alone,  the  delay  would  have  been 
immaterial  as  compared  with  delays  to  subway  work 
generally. 

The  statement  in  the  foregoing  paragraph  has  a 
bearing  on  comparative  costs.  As  the  shield  was  the 
major  and  timbering  a  minor  consideration,  the  plant 
was  all  arranged  to  suit  the  former;  and,  by  the  time 
it  was  detei-niined  to  push  the  timber  method,  ade- 
quate and  suitable  plant  and  labor  were  not  readily 
available,  due  again  to  war  conditions. 

Grouting — The  completed  tunnel  was  grouted  for 
its  entire  length.  Grout-pipe  nipples  were  inserted  in 
the  concrete  ring  at  several  points  in  a  cross-section, 
in  sections  about  20  ft.  apart.  Experience  disclosed 
that  the  best  results  were  obtained  by  connecting  to 
a  nipple  at  the  crown  only,  forcing  the  grout  through 
that  connection  to  refusal  at  about  60  lb.  pressure. 
As  grout  appeared  at  open  nipples  adjacent  to  the 
grout  connection,  they  were  plugged  and  the  process 
repeated  until  the  connection  refused.  The  grout 
machine  was  then  moved  forward  to  the  nipple  where 
grout  last  appeared  and  this  treated  to  refusal. 

Wherever  a  connection  was  grouted  to  refusal,  a 
bone-dry  tunnel  resulted  even  where  it  had  been  quite 
wet  before.  At  the  point  where  the  shield  passed  through 
the  clean  gravel  formation  the  tunnel  was  very  wet; 
and,  while  the  grout  cut  off  the  water  to  some  extent, 
it  did  not  cut  it  all  off.  A  verj'  large  amount  of  grout 
was  placed  in  a  short  length  of  tunnel,  but  it  was  im- 
possible to  grout  a  hole  to  refusal.  After  having 
worked  for  some  time  at  this  point,  with  very  little 
success,  grouting  was  cut  out  for  about  ten  days,  new 
holes  were  drilled  through  the  ring,  and  another  at- 
tempt was  made  to  cut  off  the  leaks.  However,  this 
attempt  also  was  unsuccessful.  Evidently  the  grout 
just  ran  awaj'. 

Surface  Cracla^ — An  interesting  development  in 
connection  with  both  tunneling  methods  was  the  oc- 
currence of  a  series  of  longitudinal  cracks  which  ap- 
peared in  a  gravel  walk,  closely  following  the  prog- 
ress of  the  headings.  It  apeared  at  a  point  hori- 
zontally distant  from  the  bottom  of  the  heading  equal 
to  one  half  the  depth  from  the  surface  to  the  bottom 
of  the  heading.  Where  a  crack  appeared  during  the 
progress  of  the  top  heading,  another  appeared  later 
farther  away  from  the  tunnel,  but  at  the  same  rela- 
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tive  point,  when  the  excavation  for  the  full  section 
was  completed.  There  was  no  variation  in  the  loca- 
tion of  the  crack  on  account  of  the  difference  in  the 
character  of  the  earth  penetrated. 

In  this  connection  a  quotation  from  the  minutes  of 
the  Institute  of  Civil  Engineers,  Vol.  LXV,  page  140, 
is  interesting.  "The  slope  of  these  fissures  was  so 
uniformly  at  the  angle  of  A  to  1,  measuring  from  the 
bottom  of  the  excavation,  that  the  resident  engineer 
professed  to  be  able  to  foretell  with  certainty  where 
a  building  or  fence  wall,  standing  over  the  tunnel, 
would  crack."  This  is  from  a  paper  by  Sir  Benjamin 
Baker,  referring  to  the  London  railway  tunnels. 

The  contract  was  executed  under  the  direction  of 
John  H.  Delaney,  Transit  Construction  Commissioner, 
succeeding  the  Public  Service  Commission,  D.  L. 
Turner,  chief  engineer,  and  Robert  Ridgway,  engineer 
of  subway  construction.  The  Degnon  Contracting  Co. 
was  the  contractor,  Hj  C.  Sanford,  chief  engineer, 
Francis  Donaldson,  engineer  in  charge  from  the  incep- 
tion to  July  1,  1917,  and  the  author  from  then  until 
completion,  John  H.  C.  Gregg,  principal  assistant 
engineer,  E.  A.  Herrick  and  John  O'Keefe  superinten- 
dents. 


Strength  Tests  on  Pre-Mixed  Concrete 
on  Detroit  Street  Railways 

By  W.  R.  Dunham,  Jr. 

Chief   Engineer,    Engel   &   Ilevenor,    Detroit,   Mich. 

CONCRETE  mixed  overwet  at  central  mixing  plant 
was  used  for  the  base  of  the  new  track  construction 
of  the  Detroit  Municipal  Railway  Lines,  as  described 
in  Engineering  Neivs-Record,  Sept.  29,  1921,  p.  532. 
Strength  tests,  not  noted  in  that  article,  were  made 
during  the  work  and  show  remarkably  consistent  and 
high  results. 

The  type  of  construction  adopted  depends  for  its 
permanency  on  the  concrete  foundation.  In  order 
that  the  work  could  be  carried  on  with  the  requisite 
speed  to  insure  its  completion  in  the  time  assigned,  it 
was  necessary  that  the  concrete  be  mixed  with  an  ex- 
cess of  water,  and  this  was  also  thought  to  be  desir- 
able in  order  that  the  mixture  would  flow  around  the 
steel  ties,  thus  thoroughly  embedding  the  ties  and 
rail  bases  in  a  monolith  of  concrete.  Some  tests  made 
on  the  concrete  are  given  here  to  show  the  compres- 
sive strength  of  concrete  mixed  to  the  consistency  of 
pea  soup.  Exact  percentages  of  water  content  are  not 
available.  There  are  included  tests  made  from 
samples  cut  out  of  the  work  as  actually  laid,  and  from 
samples  taken  each  day  from  the  mi.xers.  These 
latter  samples  were  taken  in  6-in.  cardboard  cylinders 
and  tested  at  the  ages  as  given.  At  the  age  of  40  days, 
block.s  were  cut  from  the  concrete  monolith  at  the 
locations  where  the  concrete  from  which  the  samples 
were  taken  had  been  deposited.  These  were  dressed 
to  size  and  tested.  Twelve  sample  blocks  were  made 
in  the  yards  using  the  same  aggregate,  sand  and 
cement,  and  kept  moist,  six  of  these  were  tested  at  the 
age  of  81  days  and  six  at  the  age  of  91  days. 

The  aggregate  u.sed  was  Detroit  River  gravel  known 
as  forty-sixty,  or  40  per  cent  sand  and  60  per  cent 
gravel.  To  make  up  the  gravel  deficiency,  25  per  cent 
of  :1-in.  to  2J-in.  crushed  furnace  slag  was  added. 

The  aggregate  was  delivered  to  the  mixers  by  grav- 
ity from  two  compartment  bins,  the  aggregate  in  one 


compartment  and  the  slag  in  the  other.  These  were 
delivered  by  chute  into  the  loading  hopper  and  the 
cement  was  added,  the  concrete  being  a  1:2:4  mix. 
Water  was  added  until  the  desired  consistency  was 
obtained,  when  the  mixer  was  discharged  into  a  train 
of  hopper  cars  and  the  concrete  was  deposited.  The 
average  output  per  mixer  per  day  was  400  cu.yd. 

The  consistency  was  such  that  the  concrete  flowed 
under  and  around  the  steel  ties  and  up  over  the  rail 
base,  but  to  insure  the  avoidance  of  voids  under  the 
plates  of  the  ties  and  under  the  rail  bases  the  concrete 
was  tamped.  The  plates  on  the  ties  had  1-in.  holes 
drilled  in  them  to  allow  the  impounded  air  to  escape 
and  prevent  the  formation  of  pockets. 


TABLE  I. 

Test  No. 

SUMMARY  OF 

TESTS  OF  CONCRETE  FOUNDATION 

Compression  Strength. 
'  b.  per  Sq.In. 
7-Day             28-Day 
1.869                2.94') 

1,373 

2,331 

1.252 

1.595 

2,125 

1,192 

1,905 

1,760 

2  390 

1.959 

II 

I.44U 

2,397 

12 

1,516 

2,500 

1,831 

1,007 

, ,      **675 

990 

1,945 

P-30 

2,033 

P-31 

♦•2,750 

P-32 

2  260 

P-34 

945 

2,462 

P-35 

950 

2,032 

P-36 

837 
1.200 

1,317 
1,579 

P-37 

28  days. 

2  480 

Average   

2,262 
2,247 

**  Least  at 

,  seven  days,  next 

to  highest  at 

It  will  be  noticed  that  the  samples  showing  the 
least  strength  at  seven  days  developed  about  the  same 
strength  at  twenty-eight  days  as  the  other  samples; 
and  that  the  sample  developing  the  least  strength  at 
sieven  days  was  the  next  to  the  highest  at  twenty- 
eight  days. 

T.\BLE   IL     POURED  SPECIMEN.S   COMPARED   WITH  THOSE  CUT 
FROM  STRUCTURE 


(■Compression.  Lb. 

per  Sq.In.) 

7-Day 

28-Day 

40-Day 

P-30 

*l,007 

*2,033 

M-3,4II    1 

P-31 

*675 

*2.750 

.M-2, 388    t  Cut  from  track  slab. 

Molded 

P-32 

*990 

♦2,260 

M-2,785   J 

in 

P-34 

*945 

♦2.462 

Cylinders 

P-35 

*954 

♦2,032 

P-36 

»837 

♦1.965 

P-37 

*l.200 
944 

♦2,480 
2,283 

Average..  .  . 

2.861 

*  Poured 

M  Cut  from  slab 

Samples  cut  from  the  base  as  laid  at  the  locations 
from  which  the  cylinders  were  filled  give  strengths  as 
noted  in  Table  II  compared  with  samples  taken  from 
mixer. 


TABLE  III.     TEST  OF  SAMPLES  MADE  AT  YARD 


81  Days 

2,972 

2,609 

2.328 

2.229 

2.083 

1,322 

Average 2,257 


91  Days 
2,454 
2,644 
2,450 
1,923 
2,179 
1,968 

2.270 


Tests  of  samples  made  at  the  yard  using  same  pro- 
portion of  aggregate  and  slag  and  same  cement,  and 
kept  moist  while  curing  are  given  in  Table  III. 


682 


ENGINEERING     NEWS-RECORD 


Vol.  87,  No.  17 


An  Oriental  Well-Drilling  Rig 

By  E.  W.  Lane 

Manager,   Morgan    Engineering   Conipaniis    in    China, 
Yangchow,  Ku.  China 

THE  Orient  is  rapidly  adopting  the  engineering 
methods  of  the  West,  with  modifications  to  adapt 
them  to  the  different  conditions.  Some  of  these 
modifications  are  very  interesting  and  ingenious.  One 
of  the  best  which  the  writer  has  seen  is  the  well- 
drilling  rig  shown  in  the  picture,  which  is  now  used  in 
Central  China,  but  was  probably  developed  by  the 
Japanese. 
The  unique  features  of  this  device  are  the  use  of  a 


CHINESE  WELL-DRILLING   DEVICE 

huge  bow  for  balancing  the  weight  of  the  drilling  rod 
and  cable,  and  the  "squirrel  cage"  treadmill  by  which 
the  baler  is  raised. 

The  bow  is  composed  of  a  bundle  of  bamboo  poles 
and  is  suspended  at  the  top  of  a  frame  work  of  poles 
in  such  a  manner  that  the  center  of  the  bow  string  is 
directly  over  the  point  where  a  well  is  desired.  From 
the  center  of  the  bow  string  is  suspended  the  drill  rod 
which  is  churned  up  and  down  by  man-power.  The 
tension  of  the  bow  balances  the  weight  of  the  rods  and 
cable  and  at  the  same  time,  by  its  flexure,  allows  the 
churning  of  the  drill  rod.  The  drilling  cable  consists 
of  strips  of  bamboo  about  11  in.  wide  by  i  in.  thick  and 
15  ft.  long  ingeniously  fastened  together  by  small  iron 
rings  and  wedges.  The  bamboo  cable  does  not  con- 
nect directly  to  the  bow  string  but  the  extra  cable 
is  wound  on  the  reel,  a  rope  from  the  center  of  the 


bow  string  being  fastened  to  the  cable  just  above  the 
top  of  the  well  with  an  adjustable  connection  which 
allows  the  lengthening  of  the  cable  as  the  well  deepens. 

Raising  the  drill  rods  from  the  well,  or  baling  out  is 
accomplished  by  winding  up  the  line  on  the  reel  shown, 
the  power  being  supplied  by  men  walking  inside  the 
reel  in  squirrel-cage  or  treadmill  fashion. 

At  the  time  the  above  photograph  was  taken  a  well 
with  a  3-in.  pipe  casing  was  being  driven  at  a  depth  of 
80  ft.,  although  depths  of  200  ft.  are  said  to  be  com- 
mon. The  drill  rod  and  baler  were  similar  to  those  in 
common  use  in  America. 


Repair  of  Concrete  Pavement 
With  Gunite  Unsuccessful 

A  PAVED  street  in  Aberdeen,  Wash.,  in  which  grooves 
were  made  by  heavy  traffic  before  the  concrete  was 
allowed  to  harden  properly,  according  to  the  contrac- 
tor's claims,  were  recently  repaired  with  gunite.  A 
30-day  period  was  allowed  for  hardening  the  gunite 
and  then  the  street  was  again  opened  to  traffic.  After 
a  short  period  of  service  the  gunite  began  to  peel  off 
and  soon  its  condition  was  no  better  than  before  the 
repair  was  attempted.  Some  of  the  conditions  involved 
that  might  be  useful  in  comparing  this  experience  with 
similar  work  contemplated  elsewhere  are  given  in  the 
following: 

The  original  pavement  was  made  with  a  1:2:3  mix; 
is  8  in.  thick  and  10  ft.  wide  on  the  south  side  of  a 
street-car  track.  The  30  days  allowed  for  hardening 
was  claimed  to  be  insufficient  on  the  ground  that  dur- 
ing the  time  of  pouring  and  curing  the  daily  tempera- 
tures approximated  the  freezing  point  and  the  nights 
were  below  freezing  point. 

When  the  pavement  was  thrown  open  to  traffic,  auto 
trucks,  being  obliged  to  travel  in  practically  the  same 
tracks,  because  of  the  operation  of  street-cars,  soon 
wore  off  the  surface  in  two  longitudinal  strips,  10  to 
12  in.  wide  under  each  wheel  track.  These  grooves 
ranged  up  to  about  1  in.  in  depth.  This  wear  devel- 
oped within  a  week  after  the  pavement  was  opened  and 
then  city  officials  closed  the  street  and  notified  the  con- 
tractor that  the  pavement  was  considered  defective 
and  his  final  payment  would  be  withheld.  Decision 
was  then  made  to  attempt  making  repairs  with  gunite. 

The  grooves  in  the  old  concrete  were  thoroughly 
cleaned  out  with  wire  brushes  and  the  gunite  was  shot 
on  in  thicknesses  ranging  from  a  feather  edge  to  1  in. 
where  the  raveling  was  deepest.  The  gunite  w:  -  cured 
in  the  same  manner  as  the  original  concrete,  being 
kept  wet  for  the  first  ten  days  and  then  air-cured  for 
twenty  days  more;  this  curing,  however,  being  under 
favorable  weather  conditions.  The  repair  work  cost 
more  than  $1,500,  it  is  stated,  and  it  is  said  to  be  a 
complete  failure.  Since  the  pavement  was  opened  to 
traffic  for  the  second  time  six  months  ago,  there  has 
been  no  further  raveling  or  breaking  up  of  the  original 
paved  surface. 

The  10-ft.  strip  on  the  north  side  of  the  street,  built 
in  the  light  of  experience  with  the  south  half,  was  kept 
closed  to  traffic  and  allowed  to  cure  for  90  days.  After 
six  months  of  traffic  the  north  side  of  the  street  is 
said  to  be  still  in  excellent  condition,  showing  no  signs 
of  wear  whatever. 
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Underground  Water  Storage  on  The 
Santa  Ana  Cone 

Flood  Spreading  Since  1911  on  Southern  California 

Stream  Proves  Success  As  Conservation 

Measure 

By  Hyde  Forbes 

San  Francisco.  Cal. 

IN  SEMI-ARID  SECTIONS  where  stream  flow  is 
torrential  in  character,  nature  provides  better  and 
far  more  extensive  reservoirs,  in  the  form  of  debris 
filled  valleys,  than  could  possibly  be  obtained  by  devel- 
oping artificial  reservoirs  in  the  mountains.  The  utili- 
zation of  these  natural  reservoirs  has  become  a 
large  factor  in  the  development  of  semi-arid  regions 
and  western  engineers  are  more  and  more  frequently 
being  faced  with  problems  as  to  their  extent,  duration 
of  the  supply  and  the  sources  of  their  replenishment. 
In  the  following  some  notes  are  given  on  underground 
storage  in  Southern  California  in  general,  and  in  par- 
ticular on  the  results  of  studies  made  on  the  debris 
cone  of  the  Santa  Ana  River. 
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Discharge  in  Seccnd  Feet 
FIG.   1.     RELATION  OP  NATURAL  ABSORPTION  TO  TOTAL 
FLOW.  SANTA  ANA  RIVER 

Subterranean  Storage  Conditions — Southern  Cali- 
fornia depends  to  a  large  extent  upon  underground 
sources  for  its  water  supply  and  there  has  been  marked 
development  of  these  in  recent  years.  Not  only  are 
underground  storage  basins  becoming  a  source  of 
water  for  domestic  and  municipal  water  supplies,  but 
large  areas  are  being  irrigated  with  water  pumped 
from  underground  reservoirs  onto  arid  bench  lands 
and  valleys. 

Alluvial  valleys  or  debris  cones  are  built  up  by  a 
ramification  of  lenzes  of  stream-deposited  material 
which  varies  from  fine  clay  to  coarse  gravel  and  boul- 
ders. The  void  spaces  in  these  deposits  act  as  a 
storage  reservoir  for  percolating  water.  The  greater 
the  volume  of  void  spaces  that  may  be  filled  with 
water,  the  more  extensive  the  reservoir  will  become. 
Moreover,  the  frictional  resistance  of  the  material  is 
such  as  to  retard  the  movement  of  the  water,  thereby 
materially  affecting  the  time  over  which  it  is  available. 

Water  Diverted  on  Santa  Ana  Cone — The  Tri-coun- 
ties  Conservation  Association  has  accomplished  a  ma- 
terial increase  of  capacity  of  one  of  these  natural 
reservoirs  on  the  Santa  Ana  debris  cone  in  San 
Bernardino  County,  Cal.  In  general  the  method  used 
is  that  of  diverting  the  winter  flow  from  the  river 
channel  into  numerous  streams  and  also  impounding 
portions  in  ponds,  thereby  increasing  the  wetted  area 
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FIG.  2.     RELATION  OP  NATURAL  FLOW,  DIVERSIONS  AND 
UNDERGROUND  WATER  LEVELS 

Note  ho^w  effectively  methods  applied  on  the  Santa  Ana  cone 
utilized  underground  storage  during  dry  years. 

and  decreasing  the  velocity.  Although  this  work  was 
undertaken  as  early  as  1911,  it  is  only  recently,  after 
a  considerable  period  of  time  and  a  series  of  dry 
years,  that  it  might  be  determined  just  what  effect 
the  artificial  spreading  had  on  the  supply  and  whether 
that  spreading  resulted  in  actual  conservation  of  water 
for  use  during  periods  of  low  replenishment. 

During  the  early  spring  months  of  1915  the  writer 
made  a  detailed  study  of  the  effect  of  this  spreading. 
The  work  consisted  mainly  in  measurements  of  stream 
flow  from  which  was  determined  the  relation  between 
the  total  flow  of  the  surface  stream  below  a  stage  of 
250  sec.-ft.  and  the  natural  seepage  loss  throughout 
the  entire  length  of  the  river  channel  across  the 
debris  cone.  This  relation  is  shown  in  Fig.  1.  From 
these  data  it  was  possible  to  determine  the  percola- 
tion loss  which  would  have  taken  place  naturally  had 
not  the  diversions  been  made,  and  to  compute,  from 
the  diversion  records,  the  amount  of  water  actually 
added,  (net  conservation)  to  the  storage  reservoir  dur- 
ing the  period  considered.  The  actual  figures  are  as 
follows : 


TOTAL  FLOW  OVER  CON.SERVATION  WEIRS,  SE.\SON  OF  1915, 
IN  ACRE-FEET 
Jan.  Feb.  Mar.  April  May  Total 

UpperWeir 788.91     1.370  14    2.117  65    2.355  80    2,469  71 

Middle  Weir 317,17    2,115  86    2,871    38    1.304  81    3.034  0 

LowerWeir 433.60    1,459.14    2.386   14       642  60    3.049  5 


Total. 


1,539.68   4,945.14    7,975.18    4,303.21    8,555.21      27,316.4 


The  net  conservation  for  the  year  1915  therefore, 
based  on  the  ratio  determined  for  March,  April  and 
May,  was  approximately  13,000  acre-feet.  Upon  the 
same  basis,  about  20,000  acre-feet  of  water  were  con- 
served in  1914.  The  year  1916  was  one  of  high  runoff 
with  several  flood  periods.  It  was  impossible  during 
that  year  to  control  the  stream  and  diversions  were 
not  as  extensive  as  the  two  preceding  years.  How- 
ever, the  natural  seepage  losses  were  much  greater 
than  those  that  had  occurred  for  several  years  prior 
to  1916. 

In  conjunction  with  the  river  measurements,  the 
writer  selected  a  number  of  wells  covering  the  affected 
area  and  made  continuous  water  level  measurements. 
A  test  pit  in  the  midst  of  the  spreading  area  regis- 
tered a  rise  of  over  50  ft.  during  that  part  of  the 
spreading  season  from  Feb.  20  to  May  31  and  fluc- 
tuated with  the  commencement  and  cessation  of  spread- 
ing operations.  Similar  ri.ses  were  measured  through- 
out the  Santa  Ana  Cone  but  varying  in  extent  according 
to  location.  These  well  measurements  have  been  con- 
tinued until  the  present  time. 

Rcsidtn  of  the  Studies— The  interesting  feature  of 
this  work  is  its  affect  during  a  series  of  dry  years. 
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This  is  readily  shown  in  Fig.  2  which  indicates  through 
the  year  1920,  the  relation  between  the  stream  flow 
of  the  Santa  Ana  River  plus  Mill  Creek  at  the  mouths 
of  their  canyons,  together  with  that  portion  of  the 
winter  flow  diverted  and  spread,  and  the  variation  in 
the  level  of  the  underground  water  throughout  the  Santa 
Ana  Cone.  The  fluctuation  curve  of  the  wells  is  the 
average  seasonal  fluctuation  of  thirteen  representative 
wells  covering  the  area,  with  the  low  point  of  the 
seasonal  fluctuation  at  the  end  of  1910  assumed  to 
be  zero  in  each  well.  The  average  accumulative  rise 
over  the  six-year  period,  to  the  end  of  1916,  was  ±  8  ft. 

Increased  Storage  Capacity 

The  average  normal  grade  of  the  water-table  prior  to 
1911  beneath  the  Santa  Ana  debris  cone  was  about  20  ft. 
to  the  mile.  After  the  spreading  operations  had  been 
carried  on,  the  grade  increased  to  an  average  of  50 
ft.  to  the  mile  in  1915.  As  the  water-table  rises  and 
falls  during  the  season  with  a  fixed  point  of  slight 
seasonal  variation  in  the  artesian  area  (due  to  escape 
of  ground-water  through  surface  drainage  in  the  Santa 
Ana  River  channel  and  Warm  Creek  together  with 
escape  from  artesian  wells  during  the  irrigation  sea-, 
son)  and  a  seasonal  variation  of  about  75  ft.  measured 
in  the  center  of  the  spreading  area,  the  additional  area 
of  void  spaces  filled  with  water  probably  averages  about 
75  ft.  high.  Furthermore,  the  building  up  of  the 
water-table  from  the  stream  channel  under  natural 
conditions  would  be  somewhat  limited  to  that  area 
beneath  and  adjacent  to  the  stream  channel.  The 
conservation  ditches  carry  the  water  over  a  greater 
area,  thus  building  up  a  water-table  of  nearly  uniform 
height  across  the  entire  debris  cone.  In  this  manner 
considerable  additional  storage  capacity  was  made 
available. 

After  the  water-table  had  been  built  up  to  the  1915 
level  it  has  been  maintained  with  the  lesser  amounts 
of  water  spread  since  1915  through  a  series  of  four 
dry  years.  This  is  effected  through  the  frictional 
resistance  offered  by  the  impounding  material  against 
the  movement  of  the  underground  water.  Pressures 
are  released  when  the  deeper  artesian  wells  are  un- 
capped and  pumping  operations  are  commenced  in  the 
shallower  wells  in  March  or  April.  The  result  is  a 
lowering  of  the  water-table,  greater  in  extent  at  the 
apex  of  the  cone.  In  the  fall  of  the  year  the  artesian 
wells  are  capped,  pumping  operations  are  discontinued 
and  the  water-table  is  again  built  up  through  natural 
seepage  and  consedvation  processes. 

During  the  past  few  dry  years  the  extractions  from 
the  basin  for  irrigation  purposes  exceeded  those  of 
years  of  normal  or  excessive  rainfall  yet  the  water 
table  showed  no  marked  lowering.  In  other  words, 
the  work  of  the  Tri-Counties  Conservation  Association 
has  shown  that  water  may  be  stored  during  periods  when 
it  is  not  needed,  for  extraction  during  periods  when 
it  is  extremely  valuable.  What  has  been  done  on  the 
Santa  Ana  Cone  can  be  duplicated  on  many  such  cones 
throughout  California,  in  the  writer's  opinion,  and  no 
alarm  need  be  felt  by  users  of  underground  water 
because  of  the  lowering  of  the  water-table  during  the 
recent  series  of  dry  years.  The  extracted  waters  can 
be  readily  replaced  and  supplemented  with  additional 
supplies  by  use  of  proper  methods  of  spreading  of  the 
unused  winter  flow. 


Preventing  the  Undermining  of  a 
Small  Sea  Wall 

By  Leo  G.  Hall 

Onekama,  Michigan 

THERE  are  on  the  rivers  and  lakes  of  this  country 
a  great  many  small  masonr\^  or  concrete  walls  built 
to  protect  the  banks  from  erosion.  It  frequently 
happens  that  shifting  sands  and  currents  threaten  to 
undermine  these  walls.  Two  common  methods  of  pro- 
tecting such  walls  from  undermining  are  piling  brush  or 
boulders  on  the  bed  in  front  of  the  wall.  A  third  cheap 
and  effective  method  which  the  writer  has  used  and  is 
using  to  protect  a  wall  along  the  waterfix)nt  of  his  home 
on  a  lake  in  the  sand  country  of  Northern  Michigan, 
where  rock  is  scarce,  is  illustrated  in  the  accompanying 
drawing. 

The  lake  waters  vary  about  3  ft.  in  height  through 
a  cycle  of  about  seven  years.  When  the  water  is  low, 
the  waves  beating  against  the  shore  build  up  the  beach 
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SECTION  OF  WALL  AND  SHEETING  PROTECTION 

in  front  of  the  wall.  But  when  it  is  high,  the  undertow 
from  the  waves  scours  out  this  beach,  and  tends  to 
undermine  the  wall. 

By  driving  a  row  of  sheet  piling  in  front  of  the  wall, 
the  sand  is  prevented  from  washing  out  from  under- 
neath it.  Even  though  of  light  construction  the  sheet 
piling,  when  driven  about  to  the  level  of  the  base  of 
the  wall,  is  not  liable  to  be  damaged  by  the  ice.  The 
sand  which  it  holds  in  place,  in  turn  protects  it.  It  is 
far  enough  from  the  toe  of  the  wall  so  that  the  line  of 
pressures  from  the  weight  of  the  wall  does  not  act 
against  it,  even  when  the  sand  outside  the  sheeting  is 
scoured  to  its  full  depth.  Also  the  2-in.  wale  which 
serves  as  a  guide  in  driving  and  which  is  of  sufliicient 
depth  to  reach  the  line  of  scour,  prevents  the  fine  sand 
from  filtering  through  the  sheeting.  The  small  space 
inside  the  piling  and  under  the  wall  is  then  filled  with 
sand  and  pebbles. 

During  low  water  the  whole  construction  is  covered 
under  a  foot  or  more  of  sand,  and  cannot  be  damaged. 
The  writer  was  of  course  helped  in  this  case  by  an 
exact  knowledge  of  the  depth  of  scour  as  observed  over 
a  period  of  many  years.  In  most  cases  heavier  sheet- 
ing would  be  required.  But  after  all,  the  greatest  skill 
in  engineering  lies  in  doing  things  as  economically  as 
possible,  and  in  this  case  and  others,  1-in.  sheeting  has 
been  found  sufficiently  heavy. 

The  cost  of  this  protection  runs  about  18  cents  per 
lineal  foot. 
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Accounting  Records  for  Consulting  Engineers 

Arguments  for  Keeping  Books  with  Segregated  Costs — Details  of  a  Loose-Leaf  System- 
Forms  for  Expense  Vouchers  and  Time  Distribution 

By  Arthur  L.  Mullergren 

Benham  &  Mullergren,  Consulting  Engineers,  Kansas  City.  Mo. 


FEW  consulting  and  practicing  engineers  attempt  to 
keep  a  set  of  books  and  accounting  records  of  their 
operations.  The  profits  and  losses  derived  from  their 
business  are  usually  determined  by  the  bank  balance 
at  the  end  of  the  year.  It  makes  little  difference  whether 
the  expenditures  were  made  for  furniture,  fixtures, 
tools,  instruments,  supplies,  personal  items,  development 
of  business  or  actual  operation — all  are  treated  alike. 
This  lack  of  system  may  be  due  largely  to  the  assump- 
tion on  their  part  that  the  practice  of  engineering  is 
similar  to  the  practice  of  medicine  or  law  and  that  cost 


engineers  should  recognize  this  fact.  Today  there  is 
keen  competition  among  the  engineers  and  business 
methods  must  be  employed.  This  does  not  mean  that 
the  standing  of  the  profession  is  likely  to  be  or  is  being 
lowered,  as  proper  business  methods  can  be  success- 
fully employed  that  are  in  keeping  with  the  dignity  of 
the  profession.  Although  the  average  engineer  under- 
stands very  little  of  accounting  practices  and  methods, 
it  is  very  important  for  consulting  and  practicing  engi- 
neers to  have  a  general  knowledge  of  accounting.  They 
are  called  upon  frequently  to  determine  the  feasibility 
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DISTRIBUTION  OF  TIME  TURNED 
I.V   ONCE   A    MONTH 


accounting  and  records  of  operation  are  neither  neces- 
sary nor  desirable.  Another  argument  advanced  against 
such  a  so-called  "refinement"  is  that  the  fees  are  fixed 
by  precedent  and  the  national  societies,  and  therefore, 
records  of  the  cost  of  operation  are  unimportant  and 
useless. 

As  a  matter  of  fact,  if  the  engineers  knew  the  exact 
cost  of  performing  certain  services  it  is  very  probable 
that  more  concerted  action  might  be  obtained  toward 
the  securing  of  adequate  and  proper  fees.  Generally 
speaking,  present-day  fees  and  charges  were  established 
years  ago  when  the  services  rendered  for  these  fees 
were  limited.  It  should  be  borne  in  mind  that  with  the 
advancement  of  the  science  present-day  practice  calls 
for  greater  skill  and  specialization,  thus  making  for 
higher  costs  of  rendering  the  proper  service.  The  engi- 
neer of  today  cannot  conduct  his  business  in  the  same 
manner  as  the  engineer  of  years  ago.  Today  the  engi- 
neer having  a  practice  of  any  consequence  must  main- 
tain an  organization  of  specialists  while  a  few  years 
ago  a  few  draftsmen  constituted  the  organization. 

Engineering  is  a  business  as  well  as  a  profession  and 


of  a  great  many  proposed  projects  from  an  economic 
standpoint.  The  economic  feasibility  is  largely  deter- 
mined from  the  yearly  fixed  charges  and  operating  costs 
and  this  necessarily  calls  for  an  understanding  of  ac- 
counting principles  and  methods.  In  appraisal  and 
evaluation  work  accounting  and  engineering  go  hand  in 
hand.  In  rate  cases  and  in  preparing  reports  on  utili- 
ties and  industrial  properties  a  knowledge  of  account- 
ing is  very  essential. 

This  general  lack  of  knowledge  of  accounting  is  prob- 
ably one  of  the  principal  reasons  why  the  engineer  has 
not  taken  the  trouble  to  maintain  a  system  of  accounts 
for  his  own  business.  Proper  records  and  accounting 
methods  are  very  essential  to  any  undertaking  or  busi- 
ness. These  are  necessary  to  an  engineering  business 
conducted  by  a  partnership  or  a  corporation  for  deter- 
mining the  true  net  profits  of  the  business,  for  appor- 
tioning the  assets  and  liabilities  in  the  case  of  a  dis- 
solution or  the  withdrawal  of  a  member  and  in  determin- 
ing the  costs  of  service.  The  individual  engineer  needs 
a  .system  for  determining  his  true  profits  and  the  costs 
of  performing  the  different  classes  of  service. 
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The  proper  system  to  be  used  and  the  degree  of  re- 
finement to  which  it  is  to  be  carried  out  depends  largely 
on  the  kind  and  size  of  organization,  and  volume  and 
zlass  of  work  handled.  The  larger  the  organization  or 
volume  of  business  the  more  elaborate  should  be  the 
detail  of  accounts.  The  object  is  to  provide  a  workable 
system  neither  burdensome  nor  expensive  to  maintain, 
but  one  that  is  in  keeping  with  the  business  in  hand 
and  so  established  that  it  can  be  expanded  as  the  or- 
ganization and  business  grow.  The  fundamental  sys- 
tem should,  therefore,  be  established  with  care.  A 
certified  or  public  accountant  should  be  consulted  at  the 
very  start.  He  should  be  fully  advised  as  to  the  char- 
acter and  extent  of  the  business  conducted  at  the  time 
and  the  prospects  for  increase,  with  the  possible  extent 
of  same  and  the  ultimate  scope  of  the  business.  This 
information  will  enable  the  accountant  to  open  a  system 
to  fit  present  needs  and  one  that  can  be  expanded  as 
the  business  warrants.  It  should  be  borne  in  mind  that 
the  scope  of  the  engineer's  activities  broadens  with  time 
and  the  increase  of  the  organization,  so  that  the  present 
activities  are  not  altogether  indicative  of  the  future 
scope  and  possibilities. 

Loose  Leaf  System 

The  loose-leaf  system  of  records  is  the  most  adaptable 
for  an  expanding  business  and  offers  a  further  advan- 
tage of  combining  various  records  under  one  cover  when 
only  a  small  volume  of  business  is  handled.  The  basic 
records  necessary  for  an  engineering  business  account- 
ing system  would  consist  of  cash  book,  check  record, 
journal,  voucher  record,  general  ledger  and  project 
record. 

For  an  average  engineering  business  all  of  the  above 
records  can  be  combined  under  one  cover  if  loose-leaf 
record  sheets  are  used.  In  addition  to  the  above  rec- 
ords, monthly  record  sheets  of  bank  statements  and 
monthly  trial  balance  can  be  included  in  the  one  cover. 
If  the  business  expands  so  that  a  very  large  volume  of 
work  is  handled  and  more  detailed  accounting  becomes 
necessary,  the  various  records  can  easily  be  separated. 

Voiichera. — The  use  of  vouchers  for  all  invoices  or 
accounts  payable  is  highly  recommended.  The  voucher 
system  enables  the  making  and  keeping  of  an  accurate 
distribution  of  all  expenses  and  keeps  a  permanent  record 
of  the  transaction  as  well  as  the  original  invoice.  For 
the  average  engineer  or  engineering  organization  the 
voucher  check  or  voucher  receipt  is  not  recommended. 
The  voucher  should  be  an  office  record  and  the  notation 
on  the  voucher  of  the  check  number  by  which  the  ac- 
count was  paid  gives  sufficient  evidence  of  payment  of 
the  invoice  without  having  the  payee's  signature  on  the 
voucher  proper.  Furthermore,  the  invoice  marked 
"paid"  can  be  attached  to  the  voucher.  The  voucher 
recommended  should  be  made  of  thin,  tough  cardboard 
so  as  to  be  folded  easily  and  not  be  too  bulky  when  the 
invoices  are  attached. 

Fig.  1  shows  the  form  of  a  voucher  that  will  fulfill 
the  requirements  of  the  average  engineer  as  well  as  a 
very  large  organization.  This  voucher  folded  measures 
41  X  9  in.  The  original  invoices  are  attached  to  the 
voucher.  The  distribution  of  the  charges,  the  payee, 
voucher  number,  number  of  check  by  which  paid  and 
total  amount  of  voucher  are  listed  on  the  face,  so  that 
full  information  of  the  transaction  is  readily  obtainable. 
In  the  event  any  partial  payments  are  made  on  account 
from  time  to  time  or  credits  given,  a  space  is  provided 


for  indicating  them,  as  shown  in  the  column  marked 
"endorsements."  This  column  provides  space  for  listing 
the  check  number  of  item  of  credit  and  a  balance  column 
to  show  the  unpaid  balance  of  the  voucher.  Further 
space  on  the  voucher  is  provided  for  making  detailed 
analyses  of  the  charges  to  the  various  accounts.  The 
vouchers  are  registered  by  payee's  name,  voucher  num- 
ber and  amount  in  the  voucher  record  in  numerical  order 
and  each  month's  entries  are  separated.  The  vouchers 
are  numbered  consecutively  for  an  entire  year  or  longer, 
as  desired.  The  vouchers  are  also  indexed  alphabeti- 
cally by  means  of  a  small  card  index  system.  A  separate 
card  is  used  for  each  payee  and  the  same  card  can  be 
used  for  a  number  of  vouchers  having  the  same  payee. 
On  the  card  are  listed  the  voucher  number  and  the 
month  issued.     This  enables  the  ready  location  of  the 
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voucher  for  reference  purposes.  At  the  end  of  each 
month  the  total  of  the  vouchers  issued  during  the  month 
is  credited  to  accounts  payable  in  the  general  ledger  so 
that  detailed  entries  are  unnecessary  in  the  ledger.  All 
vouchers  should  be  filed  in  numerical  order  and  sep- 
arated as  to  paid  and  unpaid  vouchers.  This  method 
will  enable  the  ready  reference  to  all  unpaid  accounts. 

The  journal  is  the  same  size  as  that  used  in  any  sys- 
tem and  needs  no  further  explanation.  The  cash  record 
is  merely  a  cash  book  showing  the  cash  received,  the 
date,  whether  the  money  was  paid  on  accounts  receiv- 
able or  was  a  cash  transaction,  and  daily  charges  to  the 
bank.  The  check  record  is  used  to  record  all  checks 
issued.  Columns  should  be  provided  for  date,  check 
number,  payee,  account  number  to  which  charged, 
accounts  payable  and  miscellaneous.  The  total  of  the 
charges  to  accounts  payable  at  the  end  of  each  month  is 
taken  from  the  accounts  payable  column  and  charged  to 
accounts  payable  in  the  general  ledger.  The  general 
ledger  accounts  should  be  opened  to  suit  the  business  in 
hand.  For  the  average  engineering  business  the  asset 
accounts  would  consist  of  (1)  accounts  receivable,  (2) 
notes  receivable,  (3)  bank  statement,  (4)  petty  cash, 
(5)  furniture  and  fixtures,  (6)  tools  and  instruments, 
(7)  library  and  (8)  investments.  The  liabilities 
accounts  would  consist  of  (9)  accounts  payable,  (10) 
accounts  payable  employees  and  (11)  notes  payable. 
The  remaining  accounts  would  be  (12)  capital  stock  or 
present  worth,  (13)  surplus,  (14)  income  and  (15) 
expenses. 

The  income  should  be  divided  into  two  accounts,  fees 
and  miscellaneous.  The  fees  account  would  represent 
all  income  received  from  clients  for  professional  serv- 
ices.   The  miscellaneous  account  is  used  to  handle  the 
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income  received  from  deposits  on  plans  and  specifica- 
tions, sales  of  supplies  and  any  other  income  derived 
from  other  than  professional  service. 

The  proper  division  of  the  expenses  will  depend 
largely  on  the  class  and  volume  of  business  handled,  but 
the  following  classification  of  expense  accounts  will 
probably  serve  for  a  general  engineering  practice:  (1) 
project  expenses;  (2)  general  expense;  (3)  office 
expense;  (4)  printing,  stationery,  supplies  and  post- 
age; (5)  office  rent;  (6)  telephone  and  telegraph;  (7) 
taxes  and  insurance;  (8)  legal  expenses;  (9)  organiza- 
tion dues  and  periodicals,'  (10)  interest  paid;  (11) 
development  and  advertising;   (12)  general  salaries. 

Project  Expenses 

Project  expenses  would  include  all  expenses  directly 
chargeable  to  the  various  projects  such  as  resident 
engineers'  salaries,  traveling  and  hotel  expenses  going 
to  and  from  the  project,  blue  printing,  supplies  and 
the  time  of  oflSce  principals  and  assistants  actually 
engaged  on  the  particular  work.  The  project  expense 
would,  therefore,  represent  the  total  direct  charges  to 
all  of  the  projects  handled  during  the  period.  The 
charges  to  each  project  are  kept  separately,  as  will  be 
shown  later.  The  other  detailed  accounts  are  more  or 
less  self-explanatory  and  represent  general  costs  not 
chargeable  to  any  one  particular  project  and  are  termed 
overhead  expenses.  The  development  and  advertising 
accounts  represent  expenses  incurred  in  attempting  to 
secure  new  work  and  for  professional  cards  and  other 
advertising.  It  frequently  happens  that  several  months 
may  elapse  between  the  time  of  the  first  expenditure 
made  in  attempting  to  secure  an  engineering  contract 
and  the  date  of  its  signing.  The  expenses  incurred  from 
time  to  time  should  be  charged  to  this  development 
account  until  the  project  is  secured.  Then  all  such 
charges  to  this  particular  project  should  be  transferred 
to  project  expense,  thus  making  each  project  show  its 
actual  total  cost.  Therefore,  when  the  books  are  closed, 
the  development  and  advertising  accounts  represent 
expenses  incurred  only  for  advertising  purposes  and 
unsecured  contracts.  This  account  corresponds  to  the 
average  mercantile  concern's  advertising  and  new  busi- 
ness expense. 

Project  Record — All  accounts  should  be  given  a  num- 
ber for  the  purpose  of  making  proper  reference  entries. 
There  should  also  be  included  in  the  records  a  distribu- 
tion sheet  for  each  project.  This  enables  the  po.sting 
of  charges  to  each  project  directly  from  the  voucher  at 
the  end  of  each  month.  The  sum  of  the  monthly 
entries  to  the  various  projects  is  then  entered  in  the 
expense  sheet  headed  "project  expense."  This  distribu- 
tion sheet  for  each  project  shows  the  total  direct 
expenditures  made  for  each  particular  project,  so  that 
the  total  cost  of  the  job  at  any  time  is  easily  ascertained. 
Cost  Distribution 

There  should  also  be  kept  an  additional  record  of  the 
projects  in  a  separate  loose-leaf  book.  This  project 
record  will  show  the  total  charges  to  the  particular 
project  at  the  end  of  each  month  as  taken  from  the 
distribution  sheets  in  the  large  record  and  carried  for- 
ward accumulatively.  The  overhead  expenses  as  desig- 
nated above  are  apportioned  to  the  various  active 
projects  in  accordance  with  their  size  and  importance 
and  charged  to  the  respective  projects  in  this  project 
record.  Credits  to  each  project  are  also  to  be  shown  in 
this  record,  consisting  of  the  payments  made  by  the 


client.  The  balance  column  will  indicate  the  profit  or 
loss  on  the  particular  project  at  any  time. 

In  addition  to  the  above  set  of  records,  there  should 
be  a  small  loose-leaf  accounts  receivable  ledger  listing 
each  client  separately,  which  would  represent  the  total 
contract  fee,  the  payments  made  from  time  to  time  and 
the  balance  due.  The  total  of  the  balances  in  this 
accounts  receivable  ledger  should  correspond  to  the 
amounts  shown  in  the  accounts  receivable  sheet  of  the 
general  ledger. 

Time  Segregation — In  order  accurately  to  make  the 
proper  charges  to  the  various  projects  and  to  keep  an 
accurate  record  of  the  various  expenses,  it  is  necessary 
that  the  principals  as  well  as  assistants  keep  a  daily 
record  of  their  time  and  any  expenditures  made  for  the 
operation  of  the  business.  The  time  of  everyone  con- 
nected with  the  organization  should  be  made  out  so  as 
to  show  the  time  devoted  to  each  particular  project, 
general  office  matters,  new  business,  etc.  The  form  sim- 
ilar to  Fig.  2  has  been  found  satisfactory  for  this 
purpose.  This  sheet  is  turned  in  to  the  bookkeeper  at 
the  end  of  every  month.  It  gives  complete  information 
of  the  time  and  amount  chargeable  to  each  project  or 
other  account.  An  expense  account  sheet  similar  to  Fig. 
3  should  also  be  turned  in  monthly  by  everyone  making 
any  expenditures  for  the  business  and  the  expenses 
should  be  detailed  and  separated  as  to  the  various 
projects  or  other  accounts.  Both  the  expense  account 
and  distribution  of  time  sheets  for  each  individual  are 
attached  to  one  voucher  and  the  charges  to  the  various 
projects  or  accounts  summarized  and  listed  on  the  face 
of  the  voucher. 

The  above  is  a  general  outline  of  a  system  of  records 
that  has  been  in  use  by  our  office  for  a  number  of  years 
and  has  been  found  entirely  satisfactory.  As  previously 
mentioned,  it  is  recommended  that  a  competent  certified 
accountant  be  consulted  for  the  establishment  of  any 
set  of  records  or  accounts,  as  no  one  particular  system 
would  apply  to  all  classes  of  business.  It  will  be  found 
that  a  proper  system  of  accounts  becomes  indispensable 
after  using  one  for  several  months,  and  the  desire  of 
this  paper  is  to  set  forth  the  advantages  of  a  proper 
system  of  accounts  and  records  for  consulting  and  prac- 
ticing engineers. 


British  Railways  Combined  in  Four  Groups 
Is  Government  Proposal 

Consolidation  of  the  entire  railway  system  of  England 
and  Scotland  into  four  large  groups  instead  of  six  as 
originally  proposed  (see  Engineering  N eios-Record, 
Feb.  24,  p.  341)  is  provided  by  the  government  bill  now 
before  Parliament.  These  groups,  all  radiating  from 
London,  are  to  be  approximately  as  follows:  (1)  East- 
ern group,  6,670  miles,  north  of  London  and  east  of  a 
line  drawn  a  little  west  of  north;  (2)  Midland  and 
Northwestern  group,  6,680  miles,  between  the  above  line 
and  another  drawn  northwest  from  London  to  Liver- 
pool; (3)  Great  Western  group,  3,420  miles,  between 
this  last  line  and  a  line  drawn  southwest  from  London 
to  Plymouth;  (4)  Southern  group,  2,130  miles,  south  of 
the  Thames  and  of  a  line  drawn  eastward  from  London. 
All  the  groups  interlock  and  overlap  more  or  less.  The 
mileages  given,  totaling  18,900  miles,  are  those  of  the 
several  large  companies  only  and  do  not  include  the 
numerous  small  lines  which  will  be  absorbed  into  the 
groups. 
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Large  Roofs  Suspended  by  Cables 
To  Avoid  Columns 

:>ench  Engineers  Have  Applied  This  Novel  Design 

to  Airship  Sheds.  Givin?  Unobstructed 

Full  Length  Side  Openings 

SUSPENDED  roofs  for  structures  in  which  it  is 
desirable  to  reduce  the  number  of  supporting  columns 
to  a  minimum  is  an  important  innovation  in  structural 
engineering  which  was  developed  in  France  during  the 
World  War  and  has  been  applied  to  a  number  of  struc- 
tures. This  tj-pe  of  construction  is  adapted  for  large 
shop  buildings,  for  airplane  and  hydroplane  sheds  or 
hangars,  and  especially  for  the  very  large  sheds  required 
to  house  modern  dirigible  airships.  The  suspension 
system  consists  of  a  pair  of  trusses  in  which  the  chords 


■■^-<at,k„.<horag<'    j^^,.^^^,  j|^^^,.^„ 


FIG.  1.   SUSPENDED  ROOF  FOR  HYDROPLANE  SHED 
AT  CHERBOURG,  FRANCE 

are  wire  cables,  separated  by  vertical  struts  and  having 
diagonal  members  in  the  panel  thus  foi-med.  Hangers 
at  panel  points  are  attached  to  the  longitudinal  girders 
of  the  roof  framing,  the  trusses  being  placed  over  the 
side  of  the  roof.  The  use  of  suspension  cables  to  carry 
the  trusses  of  long-span  signal  bridges  on  the  French 
State  Railways  was  noted  in  Engineering  News  of 
Aug.  12,  1915,  p.  293. 

This  novel  method  of  roof  support  is  described  in 
Le  Genie  Civil,  of  Paris,  from  which  the  following 
information  has  been  taken. 

In  the  first  place,  the  suspension  system  is  not  en- 
tirely new.     It  was  proposed  in  1833  for  a  shop  at  the 


FIG.   2.     LONG  SUSPENDED  ROOF  OF  SHED  .\ND  REPAIR  SHOP   FOR   AIRSHIPS 
AT    BIZERTA.    TUNIS 

arsenal  of  Lorient,  Frence,  by  Mr.  Laurent,  an  engineer 
of  the  French  navy  department.  This  roof,  built  in 
1837  and  said  to  be  still  in  existence,  has  a  length  of 
143  ft.  between  supports,  with  a  width  of  71  ft.  and 
a  headroom  of  8  ft.  Parabolic  suspension  trusses  were 
built  of  eyebars.  As  the  roof  is  low  and  heavy  and 
situated  in  the  interior  part  of  the  arsenal,  it  was  not 
subject  to  serious  unsymmetrical  loads,  for  which 
trusses  of  this  kind  are  not  well  adapted.  It  is  now 
recognized,  however,  that  snow  and  wind  loads  are 
not  applied  uniformly  over  large  roof  areas  and  that 
provision  must  be  made  for  upward  wind  pressures, 
especially  in  structures  near  the  coast.  It  is  recom- 
mended that  the  roofing  should  weigh  not  less  than  8 


2iW >j 

CfOC  of  trucks 

Sectional  Elevation 
of  Side  Panel 

FIG.  3.     SHED  FOR  DIRIGIBLES.  WITH  SUSPENDED  ROOF 
AND   ROLLING    SIDE   P.V.N'ELS 

lb.  per  square  foot  and  should  be  well  secured  to  the 
purlins. 

Anchorages  of  a  novel  type  are  employed  for  the  sus- 
pension trusses  of  a  hydroplane  shed  at  Cherbourg,  Fig. 
1,  owing  to  the  small  amount  of  space  available.  This 
shed,  which  was  being  erected  at  Havre  at  the  time 
of  the  armistice,  has  four  tall  end  columns  carrying 
trusses  of  197  ft.  span.  The  columns  are  mounted  on 
pin  bearings,  and  to  resist  the  pull  of  the  cables  they 
are  guyed  to  inclined  anchor  booms  seated  against  the 
masonry  pedestals  of  the  towers,  as  shown.  In  this 
way  the  total  length  of  anchorages  for  a  197-ft.  span 
is  only  260  ft.  Transversely  the  towers  are  spaced  105 
ft.  c.  to  c.  Two  cables  are  used  for  each  chord  of  the 
suspension  truss.  Rolling  doors  or  panels  16J  x  26}  ft. 
can  be  run  one  behind  the  other  so  as  to  give  an  open- 
ing 100  ft.  long  at  any  part  of  the  side  of  the  building. 
Two  other  sheds  of  this  type, 
but  with  roofs  394  x  210  ft., 
have  been  built  at  the  Cher- 
bourg arsenal. 

A  combined  hangar  and  re- 
pair   shed    having    three    sus- 
pended   roof   spans   of   233   ft. 
and  a   total   length   of  833   ft. 
(including    end    sections    sus- 
pended from  the  anchor  cables) 
was  under  construction  at  the 
Bizerta  arsenal,  in  Tunis,  at  the  time  of  the  armistice. 
In  this  large  shed,  Fig.  2,  the  roof  was  132  ft.  wide  and 
33  ft.  above  the  ground.     Upon  its  longitudinal  girders 
was  carried  a  saw-tooth  roof  covering,  and  the  framing 
included   girders   designed   to   carry  traveling   trolleys 
for  hoisting  and  handling  heavy  loads. 

To  facilitate  the  delicate  operation  of  getting  large 
dirigible  airships  into  and  out  of  their  sheds  during 
high  winds.  Captain  Cazenave  and  Inspector-General 
Minard,  of  the  French  aeronautical  service,  in  1917 
undertook  to  design  a  shed  in  which  the  rolling  side 
doors  could  give  an  opening  the  full  length  of  the 
shed  and  could  also  be  used  as  a  protection  or  wind 
shield    in   any   direction.      This    shed,   which   also   was 
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under  construction  at  the  time  of  the  armistice,  is 
shown  in  Fig.  3.  It  has  a  roof  432  x  82  ft.  and  92  ft. 
above  the  ground,  suspended  from  cable  trusses  attachted 
to  end  bents  148  ft.  high.  The  sides  consist  of  panels 
931  ft.  high  and  36  ft.  long,  with  triangular  frames 


FIG.  i.     ROLLING  SIDES  OP  AIRSHIP  SHED  FORM  WIND 
SHIELDS 

mounted  on  platforms  36  x  22  ft.,  the  sheathing  being 
on  the  outer  or  inclined  side  of  the  frames. 

Each  platform  is  carried  by  trucks  on  a  pair  of 
tracks  parallel  with  the  shed  and  extending  beyond  it 
m  curves  of  308-ft.  radius.  In  this  way  any  part  or 
the  entire  length  of  the  side  can  be  opened,  free  of 
any  obstruction,  to  allow  the  airship  to  enter  at  any 
mgle.  Further,  the  doors  can  be  so  placed  on  the 
iiverging  tracks  as  to  protect  the  movements  of  the 
iirships  from  wind  blowing  in  any  direction,  as  shown 
)y  Fig.  4.  The  door  panels  or  sections  are  operated 
:y  cables  and  electric  hoists. 


Equipment  and  Materials  Being  Assembled 
For  Lining  Hetch  Hetchy  Tunnels 

Work  is  to  start  at  once  on  the  installation  and  opera- 
ion  of  equipment  for  crushing  muck  from  the  Hetch 
ietchy  tunnels,  which  are  being  constructed  on  the 
jan  Francisco  water  supply  project,  to  be  used  later  in 
he  concrete  lining.  The  Construction  Company  of 
^orth  America,  general  contractors  on  the  tunnel  work, 
lave  awarded  a  subcontract  to  the  Universal  Concrete 
lun  Co.  for  lining  the  9  miles  of  tunnel  between  Priest 
ind  South  Fork.  The  actual  lining  operations  will  not 
le  begun  until  the  tunnel  is  holed  through,  about  Christ- 
nas  of  1922,  but  meantime  equipment  and  materials 
ire  to  be  assembled,  particularly  stock  piles  of  crushed 
ock.  Priest,  Big  Creek  and  Second  Garrote  are  the 
hree  points  from  which  lining  operations  will  be  car- 
led  on  when  lining  operations  start  and  where  material 
torage  piles  are  to  be  made  meantime.  The  lining 
iperations  on  this  9-mile  stretch  are  expected  to  occupy 
ive  months  after  the  tunnel  is  holed  through.  Specifi- 
ations  call  for  a  minimum  thickness  of  6  in.  of  1:2:4 
oncrete  without  reinforcement.  The  contract  price  was 
514  per  cubic  yard,  this  figure  to  cover  all  costs  includ- 
ng  royalty  on  the  Web  and  Cox  concrete-placing  machine 
v'hich  is  to  be  used  throughout.  This  machine,  which 
novea  the  concrete  by  means  of  a  piston  operated  by 
ompressed  air,  is  a  California  development  of  recent 

ears  which  was  described  in  Engineering  News-Record, 
'uly  7,  1921,  p.  14. 


Concrete  Block  Track  Supports  on 
Italian  Railways 

Fixed  and  Rocking  Blocks  Placed  Longitudinally 

Have  Rail  Seats  at  Each  End — Rockers 

Insure  Vertical  Loading 

LONGITUDINAL  but  non-continuous  concrete  sup- 
^  ports  for  rails,  with  provision  for  transmitting  a 
vertical  load  to  the  foundation  under  any  position  of 
the  wheels,  are  the  features  of  two  types  of  railway 
track  which  has  been  in  experimental  service  on  steam 
and  electric  lines  in  Italy  for  a  few  years. 

In  the  design  for  secondary  lines  and  street  railways. 
Fig.  1,  flat  blocks  40  x  20  in.  on  the  base  and  32  x  12  in. 
on  top,  with  a  thickness  of  8.8  in.,  are  spaced  about  12 
in.  apart  between  their  ends.  Transverse  tie  rods  have 
vertical  ends  grouted  into  holes  in  the  blocks.  A  rail 
seat  at  each  end  of  the  block  consists  of  a  wood 
cushion  resting  on  a  base  plate  and  carrying  a  tie-plate 
for  the  rail,  the  base  plate  being  anchored  to  the  con- 
crete. Lugs  or  stops  prevent  lateral  movement  of  the 
cushion.  This  arrangement  and  a  simpler  design  for 
branch  and  secondary  lines  are  shown  in  Fig.  1.  In 
both  cases  the  rail  is  held  by  bolts  which  are  screwed 
down  into  nuts  fitted  to  sockets  in  the  concrete. 


LONGITUDINAL  CONCRETE  BLOCKS  SUPPORT 

RAILS 

As  the  blocks  weigh  about  400  lb.  and  give  a  weight 
of  1,000  lb.  per  yard  of  completed  track,  it  is  claimed 
that  their  vertical  motion  under  traffic  is  negligible  so 
that  they  cause  no  pumping  of  the  ballast.  Further,  it 
is  stated  that  some  railways  have  decided  to  introduce 
these  blocks  first  under  rail  joints.  The  cost  of  this 
construction  is  given  as  less  than  half  that  of  ordinary 
track  with  wood  ties  and  screened  gravel  ballast. 

In  the  flexible  or  rocking  design  intended  for  heavy 
main  line  track,  Fig.  2,  the  rail  supporting  blocks  are 
about  29  X  9.6  in.  with  a  depth  varying  from  7  in.  at  the 
ends  to  14  in.  at  the  middle.  A  steel  plate  bent  to  form 
a  rocker  is  anchored  to  the  apex  of  the  block,  and  is 
seated  on  a  steel  channel  embedded  in  the  recessed  face 
of  a  fixed  foundation  block  28  x  32  in.  on  the  base  and 
8  in.  thick.  In  this  way,  the  latter  block  receives  only 
a  vertical  load.  Hook  bolts  secure  the  rocker  to  the 
foundation  block.  Longitudinal  connection  between  the 
rockers  is  provided  by  flat  bars  hooked  to  the  exposed 
ends  of  reinforcing  bars  and  attached  also  to  the  rails, 
as  shown.  Transverse  tie  bars  are  secured  to  the  rails 
instead  of  to  the  concrete  blocks.  Rail  seats  and 
fastenings  are  similar  to  those  for  the  rigfd  track 
design.  The  upper  and  lower  blocks  weigh  264  and  400 
lb.  re.spectively,  the  weight  per  yard  of  completed  track 
being  about  2,400  lb.,  including  the  earth  covering 
which  is  filled  up  to  the  rail  base. 

This  flexible  type  of  track  is  said  to  have  been  in 
use  for  328  ft.  on  the  Asti-Altavilla  line  since  1916, 
although  that  construction  differs  somewhat  from  the 
improved  design  shown  in  Fig.  2.  It  is  stated  that  the 
rocking  movement  is  so  slight  that  no  friction  need  be 
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FIG.    2.      ROCKING   TRACK   BLOCKS    TRANSMIT   VERTICAL- 
LOAD 

feared,  the  support  being  practically  a  knife  edge.  In 
fact,  allowing  for  rust  and  dirt,  since  the  blocks  are 
buried,  it  may  be  doubted  whether  the  rocking  would 
occur  in  old  track.  Adjustment  of  surface  in  mainte- 
nance work  is  effected  by  shims  or  wedges  under  the 
rails. 

These  two  track  designs  are  the  invention  of  0. 
Valeri,  civil  and  electrical  engineer,  Rome,  Italy,  who 
has  obtained  United  States  patents. 


Bulletin  Board  Posts  Public  on 
Progress  of  Work 

A  BULLETIN  board  progress  chart  is  employed  by 
the  County  Road  Commissioners  to  keep  the  public 
informed  of  the  construction  progress  on  all  large  opera- 
tions in  Wayne  County,  Michigan.  One  of  the  "prog- 
ress charts"  erected  at  a  new  county  bridge  is  shown 


BULLETIN    BOARD    KEEPS    PUBLIC    INFORMED    OP    CON- 
STRUCTION  PROGRESS 

by  the  accompanying  view.  It  is  kept  filled  in  with  the 
necessary  red  paint  ribbons  showing  progress^  and 
stands  where  it  may  be  seen  by  all  who  travel  the  detour 
around  the  bridge.  These  charts  are  considered  by  the 
Highway  Commissioners  to  be  a  service  which  the 
public  has  a  right  to  ask.  They  have  been  found  to 
help  also  with  the  people  in  getting  favorable  considera- 
tion of  improvements  planned  by  the  commissioners. 


Tar  Paper  Over  Subgrade 

With  the  idea  of  reducing  the  cracking  of  concrete 
pavement  on  a  clay  subgrade,  i  mile  of  18-ft.  subgrade 
in  Wayne  County,  Michigan,  has  been  covered  .with 
ordinai-y  tar-paper  roofing  laid  with  lap  joints  and  wire- 
fully  preserved  from  being  broken  through  in  placing 
the  concrete.  It  is  believed  that  the  watertight  dia- 
phragm will  keep  moisture  from  the  underside  of  the 
slab  and  may  thus  be  a  help  in  preventing  cracks. 


Railway  Work  in  Queensland 

1  INKING  up  isolated  lines  of  railway  into  a  connected 
^  system  and  revising  grades  and  curves  to  conform  to 
present  traffic  conditions  are  railway  developments  now 
in  progress  in  Queensland,  Australia.  The  original 
policy  was  to  divide  the  state  into  four  districts  and 
to  develop  each  by  a  line  running  inland  from  its  main 
port.  Thus  there  were  lines  extending  approximately 
westward  from  Brisbane,  Rockhampton  and  Towns- 
ville  and  southwest  from  Cairns.  Each  had  branches 
to  open  up  the  country,  but  for  several  years  they 
formed  four  disconnected  systems.  Later,  a  coast  line 
was  built  from  Brisbane  north  to  Rockhampton,  and 
this  has  been  extended  at  various  points  so  that  even- 
tually it  will  connect  all  the  ports,  but  this  work  was 
delayed  by  the  World  War.  A  diagonal  line  connecting 
the  western  ends  of  the  principal  main  lines  has  been 
authorized,  extending  from  Tobermory  northwest  to 
Camooweal,  about  6.50  mi.,  but  work  on  it  has  not  begun. 

The  Queensland  Government  Railway  system  com- 
prises 5,655  miles,  with  6,000  miles  of  track  and  700 
miles  of  sidetrack,  besides  which  there  are  133  miles 
of  private  railways,  the  entire  system  being  of  3J-ft. 
gage.  Many  of  the  pioneer  lines  were  of  light  con- 
struction, with  41  ^-Ib.  rails  and  engine  loads  limited 
to  8  tons  per  axle.  For  renewals,  60-lb.  and  75-lb.  rails 
are  being  used,  the  latter  for  the  main  lines  entering 
the  capital  city  of  Brisbane.  With  the  heavier  rails, 
12-ton  axle  loads  were  permitted,  which  necessitated 
strengthening  the  bridges,  but  all  new  bridge  work  is 
designed  for  engines  of  the  4:8:2  class  with  15-tor 
axle  loads. 

As  steep  grades  and  330-ft.  curves  were  used  freely 
in  original  construction,  extensive  revision  work  is 
being  carried  out  to  adapt  the  lines  to  present  traffic 
conditions.  On  the  new  coast  line  the  maximum  grade 
is  1.33  per  cent  with  a  minimum  curve  radius  of  792  ft 
and  transitions  for  all  curves  up  to  1,320  ft.  radius.  B> 
considering  momentum  as  a  factor  in  the  rearrangemeni 
of  grades  the  cost  of  this  i-evision  work  has  been  reducec 
materially.  Grading  is  done  partly  by  elevating  graders 
hauled  by  tractors.  In  October,  1920,  about  1,625  mer 
and  113  teams  were  employed  in  grading,  mainly  or 
extensions  of  the  coast  line. 

Electrification  of  the  Brisbane  suburban  lines  htu 
been  considered,  but  the  traffic  conditions  are  not  likelj 
to  warrant  the  change  for  some  years.  New  locomotivi 
and  car  shops  are  being  built  two  miles  from  Brisbane 
the  old  site  in  the  city  being  utilized  for  a  large  freigh 
terminal.  The  Central  Station,  for  passenger  service 
is  also  to  be  improved  and  a  new  building  erected  foi 
the  offices  of  the  Railway  Commissioner  and  his  staff 
R.  E.  Sexton  is  chief  engineer  for  railways. 


Building  Activily  in  New  York  Cities 

According  to  figures  comjiiled  by  the  New  York  Stat 
Department  of  Labor,  building  authorizations  in  Jul; 
for  the  principal  cities  in  the  state  show  a  new  higl 
record  for  this  year.  The  estimated  value  of  buildini 
work  for  which  permits  were  issued  in  July  in  the  firs 
and  second-class  cities  of  the  state  was  $52,332,357 
This  amount  is  21  per  cent  greater  than  that  reportei 
in  June  and  slightly  exceeds  the  previous  record  fo 
this  year  established  in  May.  Compared  with  the  sam 
month  of  last  year,  the  value  of  authorized  buildini 
work  in  July  shows  a  gain  of  113  per  cent. 
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Precautions  in  Handling  Liquid  Chlorine 

HAZARDS  in  the  handling  and  storage  of  liquid 
chlorine  together  with  methods  of  overcoming  them 
were  described  in  a  paper  presented  recently  to  the 
National  Safety  Council  Congress  in  Boston  by  D.  K. 
Bartlett,  vice  president,  Electro-Bleaching  Gas  Co. 
Chlorine  shipments  are  regulated  by  The  Interstate 
Commerce  Commission  rules  and  no  accidents  have 
occurred  since  the  regulations  have  been  put  into  effect. 
In  addition  to  its  use  for  water  sterilization  chlorine 
is  used  in  the  textile,  flour,  chemical  and  pulp-and- 
paper  industries.  It  is  stored  at  4,000  to  5,000  different 
points  in  quantities  up  to  many  thousand  pounds.  No 
storage  regulations  are  in  force  other  than  those  recom- 
mended by  the  producer.  Mr.  Bartlett  comments  on  the 
hazards  and  precautions  as  follows : 

As  long  as  any  compressed  gas  remains  in  the  container 
it  is  obvious  that  it  can  do  no  harm,  irrespective  of  its  effect 
when  released.  It  is  therefore  necessary  to  consider  the 
probability  of  escape  of  gas  from  the  container,  as  well  as 
the  qualities  of  the  gas  itself.  An  escape  of  gas  from  a 
container  may  be  due  to  (A)  a  true  explosion,  (B)  an 
increase  of  pressure  due  to  heat,  sufficient  to  rupture  the 
container  and  (C)  leaks.  If  the  gas  escapes  from  the  con- 
tainer, the  resulting  hazard  may  be  due  to  (1)  inflamma- 
bility; (2)  poisonous  effects;  (3)  irritating  effects,  with 
interference  with  sight  or  respiration. 

Considering  now  the  specific  case  of  chlorine,  we  can 
eliminate  (A)  since  it  is  non-explosive.  The  chance  of  a 
rupture  due  to  (B)  is  very  slight  on  account  of  the  high 
critical  temperature  of  chlorine,  146  deg.  Fahrenheit. 

By  Interstate  Commerce  regulation  all  cylinders  and  ton 
drums  are  provided  with  fusible  plugs  melting  at  158  deg. 
F,  at  which  temperature  the  pressure  is  about  half  the  test 
pressure  of  ton  drums  at  the  time  of  manufacture  and  a 
quarter  of  the  test  pressure  of  the  smaller  cylinders.  There 
has  never  been  an  instance  of  the  bursting  of  a  container 
in  transit,  or  in  a  user's  plant.  Four  or  five  cases  of  rupture 
of  containers  have  occurred  in  the  manufacturers'  plant  due 
to  the  presence  of  foreign  material  in  the  container  which 
reacted  with  the  chlorine.  To  guard  against  a  repetition 
of  such  accidents,  all  manufacturers  now  have  in  force 
a  rigid  system  of  inspection  of  empty  containers.  Even 
should  a  container  with  such  foreign  material  be  filled,  any 
trouble  resulting  will  necessarily  develop  within  a  few 
hours,  so  that  any  hazard  existing  from  this  cause  concerns 
only  the  manufacturer — not  the  user  or  the  carrier. 

'ires  and  Leaks 

A  few  fires  have  been  caused  where  a  large  quantity  of 
chlorine  has  been  stored.  In  each  case  the  upward  draft 
due  to  the  heat  of  conflagration  has  been  strong  enough  to 
carry  the  gas  upward  and  cause  such  a  dilution  that  the  fire 
fighters  were  caused  no  inconvenience  in  their  work. 

This  brings  us  to  leaks.  Here  the  evil  smell  of  chlorine 
is  its  own  greatest  safety  factor.  Its  presence  in  the  atmos- 
phere can  be  detected  in  very  minute  quantities  through 
the  sense  of  smell.  After  the  person  in  charge  of  the  use 
of  the  chlorine  in  any  plant  has  had  his  first  considerable 
whiff,  he  is  quite  ready — from  then  on — to  exercise  reason- 
able care,  take  necessary  precautions  and  follow  the  in- 
structions laid  down  by  the  manufacturer. 

The  next  factor  is  the  slow  absorption  of  the  heat  neces- 
sary to  evaporate  the  liquid  into  a  gas.  The  following 
table  gives  the  rise  of  temperature  of  the  liquid  chlorine  in 
a  tank  car  during  a  period  of  96  hours: 

Tfmp.  Change  ChanRO 

Content,  During  PrcMure,  During 

Time                      Deg.  C.  Period,  Deg.  C.          I.b.  PcriodiLb 

',Sl»rt) r— 9)  .    .  (64)  

Knd24hr —2  7  76  12 

^■<«i*ii<r 4-3.5  5.5  68  12 

Knd'^hr -t-6  2.5  93  5 

KDd96hr -(.8.5  2.5  98  5 

When  the  odor  of  chlorine  is  noticed  the  source  should 
immediately  be  located.     Never  hunt  a   leak   through   the 


sense  of  smell.  Always  have  a  gas  mask  handy  and  be 
sure  you  have  fresh  canisters.  The  mask  is  not  likely  to  be 
used,  but  it  gives  confidence  to  the  one  hunting  the  leak. 
Have  a  bottle  of  aqua-ammonia  and  a  piece  of  waste  fast- 
ened to  the  end  of  a  short  stick.  Dip  the  waste  into  the 
ammonia  and  start  your  search.  The  moment  you  come 
to  chlorine  in  the  air,  a  white  fume  of  ammonium  chloride 
will  appear.  If  this  leak  is  in  the  piping,  etc.,  shut  off  the 
valves  at  the  containers  and  repair.  If  in  a  valve  on  the 
container  or  the  container  itself,  and  it  cannot  be  stopped, 
connect  the  gas  valve  fi'om  the  container  to  your  absorption 
system  and  begin  to  operate.  The  liquid  cannot  evaporate 
in  the  containers,  without  the  application  of  heat,  as  fast  as 
the  gas  is  absorbed  in  your  system,  and  thus  the  leak 
quickly  stops. 

As  to  the  properties  of  chlorine,  it  is  non-inflammable, 
and  not  poisonous,  in  the  sense  that  carbon  monoxide  or 
phosgene  is  poisonous.  We  can  therefore  eliminate  risks 
(1)  and   (2)  and  confine  ourselves  to  (3). 

The  immediate  result  of  inhaling  a  large  quantity  of 
chlorine  gas  is  the  inflammation  of  the  tissues  lining  the 
throat,  with  resulting  coughing  and  nausea.  While  it  is 
highly  irritating  and  extremely  uncomfortable,  it  is  never 
fatal — unless  the  subject  remains  for  a  considerable  period 
in  an  atmosphere  of  highly  concentrated  gas. 

Should  a  person  be  affected  by  chlorine  gas  we  recom- 
mend the  following  treatment:  Remove  the  patient  at  once 
to  the  open  air  and  away  from  all  gas  fumes.  Place  him 
flat  on  his  back  with  head  slightly  elevated,  and  give  a 
half  teaspoonful  of  essence  of  peppermint,  or  a  moderate 
dose  of  bromo-seltzer  or  whiskey.  This  will  relieve  the 
tendency  to  cough  and  soothe  the  inflamed  membranes,  al- 
lowing the  passage  of  air  and  promoting  the  action  of  the 
respiratory  organs.  The  person  affected  should  himself 
resist  as  much  as  possible  the  impulse  to  cough.  A  mustard 
plaster  on  the  chest  will  give  prompt  relief.  While  there 
are  never  any  serious  after-effects,  a  physician  should 
always  be  called. 

Part  of  Stone  Church  Moved  30  Ft. 
To  Increase  Seating  Capacity 

By  Gus  T.  Britt 

Gus  Britt   Company,   House   Movers,   Euftalo,    New  York 

IN  ORDER  to  increase  the  seating  capacity  of  the  Cen- 
tral Presbyterian  Church,  Buffalo,  New  York,  which 
is  a  stone  structure,  the  front  was  cut  away  from  the 
rest  of  the  building,  set  on  rollers  and  moved  a  distance 
of  30  ft.  with  the  aid  of  screwjacks.  That  portion  of 
the  structure  moved  was  78  ft.  wide,  65  ft.  high  and  8 
ft.  thick.  The  actual  time  required  to  move  the  front 
of  the  structure  was  si.xteen  hours.  The  work  was 
done  by  the  Gus  Britt  Company,  housemovers  of  Buffalo. 
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The  Engineer  a  Failure  As  a  Manager 

By  Philip  Cabot 

Of  White,  Weld  &  Co.,  Bankers,  Boston,  Mass. 

Abstract  of  an  address  before  the  joint  meeting  of  the  Amrr- 
iean  Institute  of  Electrical  Engineers,  American.  Society  of  Civil 
Engineers,  American  Society  of  McchanieaJ  Engineers  and  Amer- 
ican Institute  of  Mining  and  Metallurgical  Engineers,  Netc  York 
City,  Oct.  19.  1921. 

ESSENTIALLY  the  ffreat  engineer  as  born  and  trained 
in  our  times  is  of  the  scientific  studious  type,  disciplined, 
severe,  ascetic.  By  nature  cool,  cautious  and  fond  of  formu- 
las, his  schooling  and  the  discipline  of  the  professional  career 
which  follows  teach  him  to  curb  his  enthusiasms  and  emo- 
tions sternly,  never  to  allow  his  hopes,  fears  or  aspira- 
tions to  influence  his  figures  or  color  his  conclusions,  and 
after  the  most  painstaking  analysis  of  all  his  calculations 
he  is  wont  to  add  15%  to  25%  as  a  factor  of  safety. 

Your  builder  and  leader  of  great  industrial  enterprises 
is  cast  in  a  different  mold.  He  is  essentially  an  idealist, 
imaginative,  enthusiastic,  impulsive,  intensely  human,  a 
dreamer  of  dreams  with  the  power  to  make  the  dreams 
come  true — in  short  an  artist  capable  both  of  great 
imaginative  conception,  and  fine  technical  execution;  pos- 
sessed of  the  power  both  to  conceive  and  do.  A  glance 
at  the  history  of  American  industry  during  the  last  fifty 
years  will  show  that  the  great  figures  are  all  men  of  this 
type:  Vanderbilt,  Hill,  Ripley,  Carnegie,  Schwab,  Rosen- 
wald,  Woolworth,  Armour,  McCormick,  Cudahy,  McElwain, 
Endicott,  Ford,  Westinghouse,  Coffin,  Vail. 

Reasons  for  Success 

As  one  excellent  example  take  Vail  of  the  telephone  com- 
pany. Distinctly  less  remarkable  than  .some  of  his  pred- 
ecessors in  intellectual  power,  and  scientific  training  he 
took  the  company  when  it  seemed  about  to  go  upon  the 
financial  rocks  and  left  it  the  most  shining  success  of  any 
public  utility  in  the  world,  having  steered  it  through  the 
most  difficult  period  for  companies  of  this  kind  that  we 
have  ever  known.  His  success  was  due,  not  to  commanding 
intelligence  but  to  imaginative  power  and  the  capacity 
to  select  and  direct  men.  And  look  at  our  dear  Henry 
Ford  with  all  his  sins  of  ignorance  upon  his  head,  who 
has,  as  it  were  overnight,  leaped  from  nowhere  into  the 
multi-millionaire  xilass.  On  most  subjects  his  ignorance 
seems  to  be  colossal,  and  one  is  almost  tempted  to  think 
that  he  knows  one  thing  only — human  nature. 

The  reason  why  such  men  succeed  is  obvious.  They 
have  faith;  they  believe  in  things  they  cannot  prove,  pos- 
sess the  courage  to  stake  their  reputation  and  their  future 
on  their  ability  to  make  their  dreams  come  true,  and  obtain 
from  these  qualities  the  power  to  inspire  with  enthusiasm 
and  loyalty  the  great  bodies  of  men  under  their  command 
who  are  their  necessary  tools,  controlling  them  with  the 
precision  and  power  with  which  the  great  painter  handles 
his  brush. 

The  foregoing  are  examples  of  shining  success  and  the 
reasons  for  it.  But  we  learn  more,  as  a  rule,  from  our 
failures.  Fifteen  or  twenty  years  ago  the  nation  witnessed 
a  magnificent  crop  of  organizations  known  as  trusts,  de- 
signed often  for  the  purpose  of  monopolizing  the  market, 
shutting  out  competition,  and  thereby  realizing  unreason- 
able profits.  I  fancy  it  is  generally  believed  that  the 
failure  of  the  great  majority  of  these  organizations  was 
due  to  governmental  action,  but  such  was  not  the  fact. 
The  ones  that  failed  bore  the  seeds  of  failure  within  them- 
selves. The  men  who  organized  and  led  them  had  a  false 
vision  of  the  market,  the  customer  and  the  public,  and 
they  were  wholly  lacking  in  the  vision,  enthusiasm  and 
courage  which  are  essential  to  successful  leadership. 

But  perhaps  the  most  striking  illustration  which  we 
have  today  of  failure  is  in  the  railroad  business.  Many 
reasons  are  as.signed  for  the  collapse  of  the  railroads',  and 
like  all  other  human  things,  there  is  doubtless  no  one  cause. 
But  it  is  very  striking  to  note  the  change  in  type  of  the 
men  who  now  lead  the  great  railroad  systems  as  compared 
with  the  men  who  led  them  when  they  were  successful. 


In  the  earlier  days  our  great  railroad  leaders  were  primarily 
traffic  men — men  whose  vision  naturally  focussed  upon  the 
market,  who  saw  the  thing  to  be  done  and  found  some 
way  to  do  it.  Now,  the  leaders  of  our  great  railroad 
systems  are  all  operating  men;  in  other  words,  essentially 
men  of  engineering  training  and  the  scientific  type. 

It  is  doubtless  true  that  whatever  the  ability  of  these 
men  might  have  been,  success  has  been  made  impossible 
by  the  systems  of  regulation  under  which  they  have  been 
placed.  Holding  the  ignominious  position  of  responsibility 
without  power,  it  is  no  wonder  if  they  have  failed  in  suc- 
cessful leadership.  But  it  is  undeniable  that  they  have 
failed  conspicuously.  The  huge  army  which  these  men 
command,  far  from  being  inspired  by  the  enthusiasm  and 
loyalty  which  are  essential  to  success,  is  admittedly  upon 
the  verge  of  mutiny.  For  years  the  relation  of  the  great 
railroad  executives  to  their  employees  has  been  such  as  to 
breed  disloyalty.  The  effect  of  government  regulation  as 
designed  and  administered  during  the  last  20  years  has 
been  to  develop  in  railway  executives  and  in  leaders  of  the 
great  railway  unions  the  most  conspicuous  and  magnificent 
example  which  the  world  has  ever  seen  of  the  great  game  of 
"pass  the  buck." 

Training  Natural  Handicap 

In  all  great  operations  whether  new  or  old  the  leading 
dominating  spirit  must  be  that  of  the  idealist,  the  pro- 
motor,  the  great  salesman,  rather  than  the  student  or  man 
of  science.  Such  an  attitude  of  mind  is  very  difficult  for 
the  typical  engineer  both  on  account  of  his  temperament 
and  his  training.  His  natural  position  is  that  of  the  hand 
which  executes  rather  than  the  mind  that  conceives.  Lead- 
ership is  not  native  to  him,  his  enthusiasms  have  been  put 
under  stern  control;  locked  up  so  that  they  cannot  warp 
his  judgment,  they  cannot  easily  be  released  to  inspire 
others.     In  fact,  they  are  often  atrophied. 

I  do  not  say,  nor  do  I  believe,  that  it  is  impossible  for 
an  engineer  to  be  a  great  leader  and  manager  of  industry. 
All  that  I  can  maintain  is  that  his  natural  handicap  is 
increased  by  our  present  methods  of  training  to  such  an 
extent  as  to  make  him  an  unpromising  candidate  for  pro- 
motion to  such  positions,  and  I  say  this  with  full  knowl- 
edge of  the  fact  that  his  selection  to  fill  them  has  becomi 
increasingly  common  of  late  years  especially  in  publi'. 
service  corporations. 

The  Engineer's  Opportunity 

If  this  fact  seems  to  you  extraordinary  the  reason  i 
not  far  to  seek.  The  directoi's  and  officers  of  corporation 
are  in  theory  elected  by  the  owners  (to  wit,  the  stock 
holders),  but  nothing  is  farther  from  the  fact.  Stockholder; 
are  in  practice  a  flock  of  sheep  incapable  of  concerted 
intelligent  action  but  eager  to  follow  any  leader,  so  that  thi 
task  of  selecting  corporation  managements  falls  upon  th> 
banker,  or  financial  godfather  of  the  enterprise.  Sucl 
men,  cautious  by  nature,  and  made  doubly  so  by  experience 
yearn  for  a  sure  thing  and  welcome  the  engineer  with  hi 
mathematical  accuracy.  Your  engineer  at  Jcaxt  will  no 
exceed  his  estimates,  will  tell  them  in  advance  what  h' 
will  do  and  do  it,  while  your  most  visionary  promote 
must  forever  be  watched  and  guided.  With  an  enginee 
at  the  wheel  the  company  will  run  itself  and  the  bankc 
and  director  can  sleep  in  peace.  But  there  is  apt  to  be  ; 
rude  awakening  when  he  discovers  that  the  business  ha 
gradually  evaporated,  wages  have  shown  a  disconccrtini 
tendency  to  cat  up  profits,  and  customers  are  becomin 
surly. 

In  this  case,  as  in  all  others,  the  search  for  the  sur 
thing  fails;  temporary  peace  is  purchased  at  the  cost  o 
the  ultimate  failure  and  the  practice  must  be  abandonet 
The  bankers  must  select  men  of  enthusiasm,  courage  an 
vision,  and  must  put  over  them  boards  of  directors  wh 
are  capable  and  willing  to  direct.  Your  dreamer  withou 
direction  will  wreck  you  faster  and  more  certainly  tha 
your  man  of  science.  But  with  adequate  direction  an 
control  he  is  your  safest  man;  and  if  our  engineers  ar 
to  occupy  such  positions  with  success  their  education  an 
training  must  be  profoundly  modified. 
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Tables  for  Designing  Non-Pressure 
Water  and  Sewer  Tunnels 


By  Julian  Hinds 

S.    Recl-aniation    Servlc, 


Denver,   Colo. 


Engineer, 

A  PAPER  on  the  "Hydraulic  Jump  and  Critical 
Depth  in  the  Design  of  Hydraulic  Structures"  was 
presented  by  me  in  Engineering  News-Record,  Nov.  25, 
1920,  p.  1034.  Inquiries  subsequently  received  indi- 
cate that  the  principles  outlined  may  have  an  impor- 
tant bearing  upon  the  design  of  water-supply  and 
sewage  non-pressure  tunnels. 

Where  horse-shoe  or  circular  cross-sections  are  used 


the  labor  of  testing  for  the  critical  depth  or  the  hy- 
draulic jump  is  materially  reduced  by  use  of  the  tables 
submitted  herewith.  These  tables  are  intended  to  sup- 
plement tables  of  "Areas,  Wetted  Perimeter,  and  Hy- 
draulic Radius  of  Circular  and  Horse-shoe  Conduits," 
by  George  Heniy  Ellis,  published  in  Engineering  News, 
June  17,  1915,  p.  1182. 

Suppose  that  it  is  desired  to  find  the  critical  depth 
for  650  sec.-ft.  flowing  free  in  a  9-ft.  diameter  circu- 
lar conduit.  Q/iy/"  =  650/243  =  2.675.  Entering 
Table  I,  column  3,  with  this  value,  the  corresponding 
value  of  d/D  is  found  to  be  0.701.     The  critical  depth 


\-ELOCITY  HEAD  AND  DISCHARGP;  AT  CRITICAL  DEPTHS  .VND  STATIC  PRESSURES  IN  CIRCULAR  CONDUITS  PARTLY  FULL 
hv  Q  P  d  hv  Q  P  d  hr  Q  P 


0.01 

0.0033 

0 

0006 

0  0000 

0  02 

0.0067 

11 

0025 

0  0000 

0  03 

D.OIOI 

11 

0055 

0  0001 

0  04 

0  0134 

11 

0098 

0  0002 

0.05 

0  0168 

1) 

0153 

0  0003 

0.06 

0.0203 

II 

0220 

0  0005 

0  07 

0  0237 

1) 

0298 

0  0007 

0  08 

0  0271 

II 

.0389 

0  0010 

0.09 

0.0306 

II 

0491 

0,0013 

0.10 

0  0341 

II 

0605 

0.0017 

0.  II 

0  0376 

II 

0731 

0  0021 

0.12 

0  0411 

II 

0868 

0  0026 

0.13 

0  0446 

(1 

1016 

0  0032 

0  M 

0.0482 

II 

1176 

0.0038 

0  15 

0.0517 

0 

1347 

0  0045 

0.16 

0.0553 

II 

1530 

0  0053 

0  17 

0.0589 

II 

1724 

0  0061 

0  18 

0  0626 

II 

1928 

0  0070 

0  19 

0  0662 

II 

2144 

0  0080 

0  20 

0  0699 

II 

2371 

0  0091 

02! 

U.Q736 

0 

2609 

0  0103 

0  22 

0  0773 

0 

2857 

0  0115 

0  23 

0  0811 

II 

31  16 

0  0128 

0.24 

0  0848 

II 

3386 

0  0143 

0.25 

0  0887 

II 

3667 

0  0157 

0.26 

0  0925 

1) 

3957 

0  0173 

0  27 

0  0963 

II 

4259 

0  0190 

0  28 

0  1002 

II 

4571 

0  0207 

0  29 

0  1042 

II 

4893 

0  0226 

0  30 

0  1081 

(1 

5225 

0  0255 

0  31 

0.  1121 

0 

5568 

0.0266 

0.32 

0  1161 

(1 

5921 

0  0287 

0.33 

0  1202 

u 

6284 

0.0309 

0  34 

0  1243 

0.5657 

0  0332 

0  35 

0, 1284 

0.7040 

0.0356 

0  36 

0  1326 

0.7433 

0.0381 

0  37 

0.1368 

0,7836 

0  0407 

0  38 

0  1411 

0  8249 

0  0434 

0  39 

0  1454 

0  8671 

0  0462 

0  40 

0  1497 

0  9103 

0.0491 

0  41 

0  1541 

0.9545 

0  0520 

0  42 

0.1586 

0  9996 

0  0551 

0  43 

0  1631 

1  0458 

0  0583 

0  44 

0  1676 

1  0929 

0  0616 

0  45 

0  1723 

1  1410 

0  0650 

0  46 

0  1769 

1  1899 

0  0684 

0  47 

0  1817 

1  2399 

0  0720 

0  48 

0  1865 

1  2908 

0  0757 

0  49 

0  1914 

1,3427 

0  0795 

0  50 

0  1964 

1  3955 

0.0833 

0  51 

0  2014 

1  4493 

0  0873 

0  52 

0  2065 

1  5041 

0  0914 

0  53 

0  2117 

1  5598 

0  0956 

0.54 

0  2170 

1,6164 

0  0998 

0  55 

0  2224 

1  6735 

0. 1042 

0  56 

0  2279 

1  7327 

0  1087 

0.57 

0  2335 

1  7923 

0  1133 

0  58 

0  2393 

1  8530 

0  1179 

0  59 

0  2451 

1,9146 

0  1227 

0  60 

0  2511 

1  9773 

0  1276 

0  61 

0  2572 

2.0409 

0  1326 

0  62 

0  2635 

2  1057 

0. 1376 

U  63 

0  2699 

2  1716 

0  1428 

0  64 

0.2765 

2  2386 

0  U8I 

0.65 

0  2833 

2,3067 

0  1  34 

0.66 

0  2902 

2.37o0 

0  1589 

0  67 
0,68 
0  69 
0  70 
0  71 
0  72 
0  73 
0  74 
0  75 
0  76 
0  77 
0  78 
0  79 
0  80 
0  81 
0  82 
0  83 
0  84 
0  85 
0  86 
0  87 
0  88 
0  89 
0  90 
0  91 
0  92 
0  93 
0  94 
0  95 
0  96 
0  97 
0  98 
0  99 
1.00 


0  2974 
0, 3048 
0  3125 
0. 3204 
0  3286 
0  3371 
0  3459 
0.3552 
0.3648 
0  3749 
0  3855 
0  3967 
0  4085 
0  4210 
0  4343 
0  4485 
0  4638 
0  4803 
0  4982 
0  5177 
0  5392 
0  5632 
0  5900 
0  6204 
0  6555 
0  6966 
0  7459 
0  8065 


U 


0  9885 

1  1410 
1  3958 
1,9700 


2  4464 
2  5182 
2.5912 
2  6655 
2  7414 
2  8188 
2  8977 

2  9783 

3  0607 
3  1450 
3  2314 
3  3200 
3  4112 
3,5050 
3  6019 
3  7021 
3  8061 

3  9144 

4  0276 
4, 1465 
4  2721 
4  4U56 
4  5486 
4  7033 

4  8725 

5  0603 
5  2726 

5  5183 
5,81 18 

6  1787 

6  6692 

7  4063 

8  82o3 


0, 1644 
0  1700 
0  1758 
0  1816 
0  1875 
0. 1935 
0, 1995 
0  2058 
0  2121 
0,2185 
0  2249 
0  2314 
0,2580 
0  2447 
0  2515 
0  2584 
0  2653 
0  2723 
0  2794 
0  2865 
0  2938 
0  3011 
0  3084 
0  3158 
0  3233 
0.3308 
0  3384 
0.3460 
0  3537 
0.3615 
0.3692 
0.3770 
0.3848 
Q.3927 


Diameter  of  circle. 

Depth  of  water. 

Velocity  head  for  a  critical  depth  of  d. 

Discharge  when  the  critical  depth  is  d. 

Pressure  on  cross  section  of  water  prism 


I  cubic  units  of  water.     To  get  P  in  pounds,  when  (/ and  Dare  in  feet,  multiply  by  62.5. 


TABLE  II.    VELOCITY  HEAD  AND  DISCHARGE  AT  CRITICAL  DEPTHS  AND  STATIC  PRESSURES  IN  HORSESHOE  CONDUITS  PARTLY  FUtL 
d  hr  Q  p  d  Ir,  Q  P  d  l.v  Q  P 


0  01 

0  0033 

0  0009 

0  0000 

0  34 

0.1427 

0  8421 

0.0421 

0,67 

0  3208 

2.7402 

0  1877 

0  02 

0  0067 

0  0035 

0  0000 

0  35 

0  1472 

0  8854 

0  0449 

0  68 

0  3283 

2  8155 

0  1937 

0  03 

0.0100 

0  0079 

0  0001 

0  36 

0  1518 

0  9296 

0.0478 

■  0  69 

0  3352 

2  8922 

0  1999 

0  04 

0.0134 

0  0139 

0  0002 

0  37 

0  1563 

0  9746 

0.0508 

0  70 

0  3443 

2  9702 

0  2062 

0  05 

0.0168 

0  0217 

0  0004 

0  38 

0. 1509 

1.0205 

0.0540 

0  71 

0.3528 

3.0499 

0  2125 

0  06 

0  0201 

0  0312 

0  0007 

0  39 

0,1555 

1.0673 

0.0572 

0  72 

0.3615 

3, 131 1 

0,2190 

0  07 

0.0235 

0  0425 

0  0010 

0  40 

0.1702 

1  1148 

0.0605 

0  73 

0  3707 

3,2140 

0.2255 

0  08 

0.0259 

0  0554 

0  0014 

0  41 

0  1749 

1  1633 

0.0639 

0  74 

0  3802 

3  2987 

0  2321 

0  09 

0.0305 

0  0703 

0  0018 

0  42 

0  1795 

1  2125 

0  0575 

0  75 

0  3902 

3  3853 

0  2385 

0  10 

0  0351 

0  0879 

0  0024 

0  43 

0  1843 

1  2626 

0  0711 

0.75 

0  4006 

3  4740 

0  2457 

on 

0  0397 

0  1069 

0  0030 

0  44 

0  1890 

1  3135 

0  0748 

0  77 

0  4116 

3  5650 

0  2525 

0  12 

0  0443 

0  1272 

0  0037 

0  45 

0  1938 

1  3652 

0  0786 

0  78 

0  4232 

3  6584 

0.2595 

0  13 

0.0489 

0  1487 

0  0045 

0  45 

0 . 1 986 

1  4178 

0.0825 

0.79 

0  4354 

3  7544 

0  2666 

0  14 

0  0534 

0  1714 

0  0054 

0  47 

0  2035 

1  4712 

0.0855 

0  80 

0  4484 

3  8534 

0  2737 

0  15 

0.0579 

0  1953 

0  0053 

0  48 

0  2084 

1.5253 

0.0907 

0  81 

0  4623 

3,9557 

0  2809 

0  16 

0  0624 

0  2203 

0  0074 

0.49 

0.2133 

1  5803 

0.0949 

0.82 

0  4771 

4  0616 

0  2882 

0  17 

0  0669 

0  2465 

0  0085 

0  50 

0  2183 

1  6361 

0.0992 

0.83 

0.4930 

4.1715 

0.2955 

0  18 

0  0714 

0  2736 

0  0098 

0  51 

0.2234 

1  6928 

0. 1036 

0.84 

0.5102 

4,2863 

0  303O 

0  0758 

0  3019 

0  0111 

0  52 

0  2285 

1  7505 

0.1081 

0.85 

0.5289 

4  4053 

0.3105 

0  20 

0  0803 

0  3312 

0  0125 

0  53 

0  2337 

1  8092 

0  1127 

0.86 

0  5494 

4  5325 

0  3181 

021 

0  0847 

0  3615 

0  0140 

0  54 

0  2391 

1  8688 

0  1174 

0.87 

0  5719 

4  6660 

0  3258 

0  22 

0  0891 

0  3928 

■  0  0155 

0,55 

0  2445 

1  9294 

0  1223 

0.88 

0  5969 

4  8080 

0  3335 

0  0936 

0  4251 

0  0173 

0,56 

0  2500 

1  9911 

0  1272 

0  89 

0  6251 

4  9505 

0  3413 

0  24 

IJ  0980 

0  4583 

0  0191 

0  57 

0  2557 

2  0537 

0  1322 

0  90 

0  6570 

5  1256 

0  3492 

0  1024 

0  4926 

0  0210 

0  58 

0  2615 

2  1174 

0  1573 

0  91 

0  6939 

5  3065 

0.3572 

0  26 

I)  1069 

0  5277 

0  0229 

0  59 

0  2674 

2  1821 

0  1425 

0.92 

0  7371 

5  5077 

0  3553 

0  1113 

0  5638 

0  0250 

0  60 

0  2735 

2  2479 

0  1478 

0.93 

0.7889 

5.7354 

0  3733 

0  28 

0  1158 

0  6009 

0  0271 

0.51 

0  2797 

2  1348 

0.1532 

0.94 

0,8528 

5.9995 

0.3813 

0  1202 

0  6389 

0  0294 

0  62 

0  2861 

2  3828 

0.1587 

0.95 

0,9345 

6  3157 

0.3894 

0  30 

0  1247 

0  6777 

0  0317 

0.63 

0  2926 

2  4519 

0.1643 

0.96 

1  0446 

6  7114 

0  3975 

0  31 

0  1292 

0  7175 

0  0342 

0.64 

0  2994 

2.5221 

0  1700 

0  97 

1  2053 

7.2417 

0  4058 

0  32 

0  1337 

0  7582 

0,0367 

0.65 

0  3063 

2.5935 

0  1758 

0  98 

1  4742 

8  0392 

0  4140 

0  53 

0  1382 

0  7997 

0  0393 

0.66 

0.3134 

2.5653 

0.1817 

0.99 
1.00 

2  0804 

9.5780 

0  4223 
0.4305 

Diainetor  of  horfm-fthoe. 

Di^th  of  wattT. 

Velocity  head  for  a  critical  depth  of  d. 

Discharge  when  the  critictil  depth  ia  d. 

Pressure  on  cross  section  of  wat«r  prism  in  cubic  unite  of  water. 


To  get  P  in  pounds,  when  d  and  D  arc  in  foet,  multiply  by  62.5. 
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is  therefore  d  =  9  X  0.701  =  6.31.  The  critical 
velocity  head  is  likewise  found  to  be  hv  =  0.3214  X  9 
-=  2.893,  which  gives  a,  critical  velocity  of  V  =  13. 63^ 
This  information  determines  whether  the  flow  at  a 
given  point  is  above  or  below  the  critical  depth,  and 
provision  may  be  made  for  any  contingency  likely  to 
occur. 

Column  4  gives  the  hydrostatic  pressure  upon  the 
cross  section  of  the  water  prism.  The  tabular  values 
must  be  multiplied  by  D^  to  give  pressures  in  cubic  units 
of  water.  The  pressures  thus  found  are  equivalent 
to  the  term  P  used  in  constructing  the  {Q'y  X  ^) 
+  P  curves  in  the  discussion  of  the  hydraulic  jump, 
above  referred  to.  These  curves  furnish  a  means  for 
determining  the  height  and  location  of  the  jump.  If 
the  pressure  is  required  in  pounds,  multiply  the  tabular 
value  by  62.5  D\ 

Table  II  is  identical  with  Table  I,  except  that  it  is 
computed  for  a  horseshoe  section  of  the  pi'oportions 
indicated.  Tables  for  other  forma  of  conduit  can 
readily  be  prepared. 


Temporary  and  Permanent  Garbage 
Disposal  Methods  at  Baltimore 

UNTIL  the  contract  for  garbage  disposal  by  reduc- 
tion entered  into  between  the  city  of  Baltimore  and 
the  Sanitary  Reduction  Co.  goes  into  effect  on  Jan.  1, 
the  garbage  of  the  city  will  be  disposed  of  by  burial 
at  the  site  of  the  old  hog-feeding  plant  on  Bodkin  Creek. 
This  work  is  being  done  by  city  forces  under  the  direc- 
tion of  the  highways  engineer,  who  assumed  charge  of  it 
on  Sept.  1.  After  transportation  by  scows  the  garbage 
is  transferred  by  a  gasoline-operated  crane  into  indus- 
trial railway  cars  and  hauled  about  1,000  ft.  to  the 
burial  site. 

Trenches  for  burial  are  being  excavated  to  a  depth 
of  about  4  ft.  and  a  width  of  about  12  ft.,  by  means  of 
a  small  steam  shovel,  which  also  covers  the  garbage 
immediately  after  being  dumped,  with  from  1  to  3  ft.  of 
sandy  loam  from  the  excavation. 

The  amount  of  garbage  buried  in  September  averaged 
about  340  cu.ft.  or  220  tons  per  day.  The  cost  of  burial 
in  that  month  approximated  $1  per  cu.yd.  or  about  $0.65 
per  ton,  including  unloading  from  scows  and  hauling  to 
the  trench.  This  takes  into  consideration  the  fuel 
used  and  the  rental  of  a  small  steam  shovel,  but  it  does 
not  consider  interest  or  depreciation  on  the  crane  and 
industrial  railway,  which  are  owned  by  the  city. 

At  the  start,  the  burial  trenches  were  2  ft.  deep  and 
5  ft.  wide.  Experience  indicated  the  wisdom  of  a  wider 
and  deeper  trench  and  it  is  proposed  to  experiment  with 
a  trench  25  ft.  wide. 

The  adoption  of  garbage  disposal  by  reduction  is  in 
accordance  with  the  report  by  Henry  G.  Perring,  chief 
engineer.  Department  of  Public  Improvements,  summa- 
rized briefly  in  our  issue  of  April  21,  1921,  p.  698,  ex- 
cept that  a  city-owned  garbage  reduction  plant  was  rec- 
omnnended  in  the  report.  Mr.  Perring  informs  Engi-^ 
neeriny  Newn-Rcnml  that  it  was  finally  decided  to  have 
the  garbage  disposed  of  by  contract  instead  of  by  the 
city  direct  since,  in  order  to  finance  a  city-owned  plant, 
it  would  have  been  necessary  to  get  authorization  from 
the  state  legislature  of  1922  and  then  to  secure  approval 
by  referendum  vote.  The  matter  was  considered  too 
pressing  to  wait  that  long. 


Accordingly,  bids  for  disposal  by  contract  were  in- 
vited. Besides  the  bid  from  the  Sanitary  Reduction  Co. 
(John  T.  Daily,  president,  Central  Savings  Bank  Build- 
ing, Baltimore),  one  was  received  from  William  F.  Huse 
for  disposal  by  burial  at  a  cost  to  the  city  of  $1.50  per 
ton.  The  accepted  bid,  from  the  Sanitary  Reduction  Co., 
was  for  $2.70  per  ton,  to  be  paid  by  the  city  to  the 
contractor,  the  city  guaranteeing  to  supply  not  less  than 
40,000  tons  of  garbage  each  year.  The  engineers  of  the 
Department  of  Public  Impi-ovements  of  Baltimore  unani- 
mously recommended  that  the  award  be  made  for  dis- 
posal by  reduction.  The  contract  becomes  effective  Jan. 
1,  1922,  and  runs  for  ten  years.  The  city  is  to  deliver 
the  garbage  to  the  reduction  plant,  which  is  located  on 
Bodkin  Creek,  about  11  miles  below  the  city,  imme- 
diately across  the  creek  from  the  old  hog  feeding  plant. 

The  Sanitary  Reduction  Co.  is  building  a  new  plant 
to  use  the  Arnold-Edgerton  process.  The  garbage  will 
be  unloaded  from  the  scows  by  steam-operated  grab 
buckets,  which  will  dump  into  a  hopper,  feeding  a  trough 
conveyor,  which  will  convey  the  garbage  from  the  wharf 
up  and  over  the  top  of  the  digestors.  There  will  be 
28  digesters,  each  with  a  capacity  of  ten  tons.  They 
will  be  brick  lined  and  the  vents  will  run  into  a  collector 
pipe,  connected  with  a  jet  condenser  to  prevent  the 
digester  fumes  from  spreading  over  the  plant  and  in  the 
community.  Live  steam  from  a  battery  of  six  125-hp. 
return  tubular  boilers  will  be  injected  into  the  digesters 
and  cooking  continued  about  eight  hours,  at  which  time 
the  digesters  will  be  discharged  by  gravity  into  seven 
receiving  tanks,  one  tank  for  a  group  of  four  digesters. 
Each  receiving  tank  will  feed  an  Edgerton  roll  press. 
The  pressed  tankage  will  be  moved  by  a  belt  conveyor  to 
scows  for  disposal  as  fertilizer  base. 

The  liquid  pressed  out  by  the  rolls  will  flow  through 
gutters  to  catch  basins,  where  the  grease  will  be 
skimmed  off  and  further  refined  by  heat,  after  which  it 
will  be  barrelled  and  disposed  of  commercially.  The 
water  remaining  in  the  catch  basin  will  be  passed 
though  sand  filters  before  its  final  discharge.  The  fine 
solids  remaining  in  the  bottom  of  the  catch  basin  will 
be  run  through  screw  presses  to  recover  the  tankage, 
while  the  grease  removed  by  this  process  will  be  recov- 
ered in  catch  basins  similar  to  those  previously  men- 
tioned. 

The  mechanical  plant  will  behoased  in  one  large,  well- 
lighted,  structural  steel  building,  which  is  the  property 
of  the  Sanitary  Reduction  Co.,  and  was  previously  used 
for  a  similar  purpose.  The  plant  is  located  on  a  100-acre 
tract  with  adequate  wharfage,  owned  by  the  company. 

City  Planning  Proposed  for  Canton,  China 

Sun  Fo,  mayor  of  Canton,  China,  has  written  to  the 
mayor  of  San  Francisco  asking  for  maps  of  the  larger 
cities  and  other  material  bearing  upon  "schemes  of 
.street  planning,  drainage,  sewerage,  playgrounds,  civic 
centers,  water  supplies,  bridges,  water  fronts,  electrii 
lights,  street  illumination  and  tramway  systems,  etc.,' 
which  would  be  of  assistance  in  "remodeling  the  city  ot 
Canton  along  modern  lines."  This  opportunity  for 
remodeling  has  arisen,  the  letter  states,  "in  consequence 
of  the  recent  demolition  of  our  old  city  wall."  The  letter 
is  published  in  full  in  the  October  Natintial  Mtitudpai 
Review  (New  York  City)  in  the  hope  that  its  publicity 
in  this  country  Vkill  lead  representatives  of  other  citie.' 
than  San  Francisco  to  send  helpful  material  to  Mayoi 
Sun  Fo. 
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Proportioning  and  Making  Concrete  on  Barrett  Dam 

Material  Transported  from  Quarry  at  Damsite  by  Gravity  Through  Mixer  to  Dam  —  Unusually  Large 
Aggregate  Used  in  Predetermined  Percentage  of  Four-Sized  Aggregate 

By  H.  N.  Savage 

Hydraulic  Engineer,  City  of  San  Diego,  San  Diego,  Cal. 


IN  the  construction  of  the  Barrett  Dam  for  the  City 
of  San  Diego,  Cal.,  special  attention  is  being  paid 
in  the  concrete  to  the  selection  of  materials,  sizing,  pro- 
portioning, production  and  delivery.  A  quarry  has  been 
opened  up  in  a  granite  formation  nearby,  the  quarry 
floor  being  about  400  ft.  above  the  level  of  damsite, 
from  which  the  rock  for  concrete  aggregate  is  being 
obtained,  crushed,  stored  and  delivered  to  the  mixers, 
all  in  a  horizontal  distance  of  about  1,000  ft.  A  pi-om- 
inent  feature  of  the  concrete  is  the  use  of  a  predeter- 
mined per  cent  of  four-sized  aggregate,  the  larger  size 


automobile  trucks.  It  will  be  a  grrvity,  arched  type, 
concrete  structure,  215  ft.  high  above  lowest  foundation, 
with  24  ft.  deeper  pressure  grouting;  750  ft.  long  on 
top,  forming  a  reservoir  with  maximum  depth  of  170  ft. 
and  maximum  length  of  four  and  one-half  miles.  The 
concrete  masonry  will  total  about  136,000  cu.yd.,  and 
the  reservoir  capacity  14 i  billion  gallons. 

Preliminai-y  operations  were  stai-ted  in  October,  1919, 
just  prior  to  a  municipal  bond  issue  of  $1,000,000  which 
was  voted  Nov.  25,  1919.  Work  with  bond  funds  was 
begun  Feb.   1,   1920.     Up  to  Aug.   1,  1921,  a  total  of 
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assing  a  6  in.  screen,  some  of  the  individual  pieces 
unning  in  longest  dimension  as  high  as  14  in.,  all 
eing  run  through  the  mixers  and  chutes  to  place  in 
le  masonry. 

The  Barrett  Dam,  being  constructed  by  the  City  of 
an  Diego  with  city  forces,  is  located  on  the  Cotton- 

ood  River  3G  miles  easterly  from  San  Diego,  the  dis- 
inc2  by  highway  being  43  miles.  Carload  shipment.s 
lOve  67  miles  by  rail  and  continue  14  miles  back  by 


60,000  cu.yd.  of  excavation  for  foundation  had  been 
taken  out  and  70,000  cu.yd.  of  concrete  had  been  placed. 
The  quarry  is  located  adjacent  to  and  downstream 
from  the  right  end  of  the  dam.  The  quarry  floor  has  an 
elevation  of  about  400  ft.  above  the  original  stream- 
bed.  The  rock  is  typical  granite  of  about  average  grain 
and  hardness,  well  suited  for  crushing  and,  when 
crushed,  for  concrete  aggregate.  Initial  quarry  drill 
ing  is  accomplished  with  a  6-in.  blast-hole  oil-well  drill- 
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ing  machine.  The  alignment  of  the  holes  is  parallel 
with  the  quarry  face  and  spaced  about  30  ft.  back  from 
the  average  face  of  quarry;  the  holes  have  an  average 
depth  of  about  115  ft.  and  are  spaced  about  20  ft. 
centers.  A  battery  of  about  6  holes  are  usually  drilled 
for  a  shot.  The  rock  is  transported  to  the  crusher  by 
means  of  all  steel  high  two-wheeled  one-horse  carts, 
each  using  successively  about  five  underhung,  detach- 
able skips,  each  skip  having  a  capacity  of  li  cu.yJ. 
solid  measurement. 

A  No.  8  crusher  installed  adjacent  to  the  quarry  floor, 
immediately  above  the  end  of  the  dam,  is  the  first  unit 
of  a  continuous  concreting  plant  which  produces  and 
delivers  the  concrete  to  place  in  the  structure.  The 
layout  of  the  construction  plant  and  the  stages  in  the 
process  of  construction  and  preparation  and  transporting 
materials  are  indicated  on  the  accompanying  drawing. 

These  stages  are,  successively,  as  follows:  First,  a 
No.  8  crusher,  the  crusher  run  material  from  which 
passes  6-in.  round  holes  in  48-in.  circular  screen  and  is 
delivered  by  gravity  onto  a  24-in.  belt  conveyor  to  the 
rock  aggregate  stock  pile.  The  oversized  material  re- 
jected by  the  screen  adjacent  to  the  No.  8  crusher  auto- 
matically passes  by  gravity  to  a  secondary  No.  4  crusher 


QUARRY     IN     MIDDLE     BACKGKul  .-. ,  ■     .■>  .  .  l.ii..-      Uw.  K 

WHICH  RUNS   THROUGH   CRUSHING   AND   MIXING 

PLANT  TO  BARHKTT  D.\M 

which  is  set  to  produce  the  predetermined  per  cent 
of  the  smaller  sized  rock  required  and  delivered  by  grav- 
ity also  to  the  same  24-in.  belt  conveyor. 

About  one-half  of  the  total  sand  required  is  furnished 
by  the  crusher  run.  The  balance  of  the  sand  is  ob- 
tained from  natural  deposits  in  the  floor  of  the  reser- 
voir, is  loaded  with  mobile,  power  elevators  and  hauled 
in  automobile  trucks  up  to  the  (luarry  floor  and  is 
either  dumped  into  and  passes  through  the  initial 
crusher  onto  the  24-in.  belt  conveyor  running  to  the 
rock  stock  pile,  or  is  dumped  into  a  sand  stock  pile 


QUARRYING  CONCRETE  AGGREGATE 

located  adjacent  to  the  crusher  run  stock  pile.  Tb 
crusher  run  stock  pile  has  a  storage  capacity  of  5,00( 
cu.yd. ;  the  sand  stock  pile  has  a  capacity  of  15,00i 
cu.yd. 

Sand  required  to  finish  the  job  is  now  being  salvagei 
and  stocked  in  advance  of  the  winter  drainage  basil 
runoff.  A  24-in.  belt  conveyor  is  installed  in  a  tunnt 
underneath  the  rock  stock  pile  taking  supply  througl 

-a  "glory  hole"  and  discharges  into  the  48-in.  by  40-ft 
■long  circular  screen  over  the  concrete  aggregate  bin; 
The  "glory  hole"  feed  is  automatic  and  actuated  by 
chain  drive  from  the  shaft  of  the  belt  conveyor  at  th 
stock  pile  end.     The  rock  stock  pile  and  the  sand  stoc 

..pile  are  limited  in  areas  by  means  of  timber  bulkhead: 
Sand  in  addition  to  the  crusher  run  as  required  i 

'discharged  through  ports  along  the  bulkhead  onto  a  11 
in.  belt  conveyor  which  operates  at  right  angles  to  th 
belt  conveyor  from  the  rock  stock  pile  and  discharge 
thereupon.  The  individual  sizing  aggregate  screens  ai 
located  on  top  of  the  battery  of  four  separate  aggregat 
bins.  The  aggregate  is  sized  by  the  screens  into  san 
(i  in.  and  less)  rock  Ci  in.  to  1}  in.),  rock  (1}  to  2*  in. 
rock  (2 J  to  6  in.,  by  up  to  14  in.  in  occasional  longe 
dimension.)  The  crusher  run  is  entirely  used.  Ai 
tendency  toward  deficiency  in  the  smaller  sized  aggr 
gate  is  cured  by  regulating  the  secondary  crusher.  Ai 
temporary  excess  in  any  of  the  smaller  sized  aggrega 
bins  is  automatically  discharged  through  side  por 
at  the  top  of  each  bin  into  the  adjacent  ne.xt  largi 
sized  aggregate  bin.  The  sand  aggregate  bin  is  ke) 
filled  from  the  sand  stock  pile. 

The  aggregate  rock  and  sand  is  discharged  from  tl 
bottom  of  the  four  bins  through  closed  box  chutes  ai 
the  predetermined  per  cent. of  individual  sized  aggr 
gate  measurement  is  accomplished  by  means  of  a  r 
ceiving  box  with  partitions  spaced  as  required.  Tl 
discharge  from  the  chutes  is  controlled  by  a  bin  ga 
actuated  with  hydraulic  pressure.  Cement  is  intr 
duced  through  an  independent  chute.  The  material 
charged  from  the  measuring  hopper  into  the  mixers  • 
required,  control  being  by  means  of  another  hydraul 
actuated  bin  gate. 

A  battery  of  two  81  cu.ft.  capacity,  dry  measui 
mixers  has  been  installed.  So  far  it  has  been  necessa 
to  use  only  one  mixer  at  a  time,  although  a  deflectii 
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gate  is  installed  by  means  of  which  discharge  from  the 
hopper  may  be  alternately  diverted  to  either  mixer. 
The  concrete  after  being  fully  charged  into  the  mixer 
is  required  to  be  retained  in  the  mixer  and  mixed  for 
a  minimum  of  one  full  minute  and  no  less  period  of 
mixing  is  permitted.  A  time  clock  is  installed  directly 
in  front  of  the  mixer  operator  and  sufficient  engineer- 
ing inspection  is  maintained  to  insure  a  full  minute 
minimum  mix  of  every  single  batch.  Notwithstanding 
the  unusual  size  of  the  mass  aggregate  being  used  and 
mixed  in  the  mixei's  and  transported  in  the  chutes,  no 
disastrous  wear  has  occurred.  The  lining  and  vanes  in 
the  mixers  require  frequent  replacing  but  this  work  is 
performed  by  the  mechanics  on  the  job,  thick,  common 
steel  plate  being   used. 

After  being  discharged  from  the  mixers,  the  concrete 
flows  down  a  fixed  20-in.  chute,  of  wood,  steel  lined,  on 


A  CONTINU.\L.   EXHIBIT   OF   CONCRETE   PROPORTIONS 
At  Barrett  Dam  this  set  of  bins   is  kept  outside   the   engineers' 
office   as   an   object   lesson   to   the   worltmen    and   visitors    of   the 
ingredients  which  go  to  mal<e  up  the  mass  concrete  of  the  dam. 

a  1  to  2i  slope  and  is  discharged  through  movable  steel 
chutes  by  gravity  Into  place  in  the  masonry.  It  is  also 
sent  by  means  of  side  gates  alternately  as  required  into 
elevating  hoppers  in  either  of  the  two  concrete  elevating 
towers.  A  considerable  portion  of  the  concrete  in  the 
base  of  the  dam  was  poured  by  gravity  without  requir- 
ing to  be  hoisted  in  the  towers.  The  movable  chutes  are 
16  in.  in  size  and  bottom  wear  is  provided  for  by  lining 
the  chutes;  the  lining  lasting  for  about  12,000  yd.  of 
concreting. 

The  concrete  is  proportioned  by  the  Fuller  and 
Abrams  methods,  with  such  modifications  as  are  found 
to  be  desirable  in  the  interests  of  workability,  the  ob- 
ject being  to  obtain  a  concrete  of  maximum  density 
from  the  materials  available,  within  the  limits  of  work- 
ability of  these  materials.  As  an  aid,  all  the  aggregate 
crushing  handling  and  concrete  machinerj'  is  dust  jack- 
eted to  retain  the  fine  particles  of  the  crusher  run,  the 
portion  of  the  sand  supply  obtained  from  natural  de- 
posits being  somewhat  deficient  in  fine  material. 

Only  the  minimum  amount  of  water  reciuired  to  per- 
mit the  concrete  being  handled  with  chutes  is  used. 
The  resulting  concrete  has  proved  uniformly  work- 
able and  satisfactory;  it  arrives  at  place  in  the  dam 
thoroughly  mixed,  without  excess  water  and  does  not 
separate  but  remains  homogeneous.  To  facilitate  chut- 
ing  the  dryest  practicable  concrete,  one  or  more  laborers 
continuously  ride  the  chutes  and  prevent  clogging. 

The  amount  of  cement  required  is  determined  h>y 
frequent  tests  of  8-  x  14-in.  cylinders  made  of  concrete 
taken  from  the  chutes  beyond  the  mixers.  This  size 
of  specimen  is  used  in.stead  of  the  standard  8  x  16  in. 


size  on  account  of  the  limitation  in  vertical  clearance 
between  the  heads  of  the  testing  machine.  Sufficient 
cement  only  is  used  to  produce  a  28-day  compressive 
strength  averaging  about  1,650  lb.  per  sq.  in.  In  mold- 
ing the  test  specimens,  the  aggregate  above  2 J  in.  in 
size  is  rejected  as  this  is  considered  the  maximum  size 
suitable  for  use  in  a  test  specimen  of  this  diameter. 

Tests,  however,  with  substitution  for  the  rejected 
rock  of  an  equal  amount  of  material  below  the  2 J  in. 
limiting  size,  show  approximately  the  same  strength 
at  the  28-day  period,  and  lead  to  the  conclusion  that 
the  test  cylinders  give  a  fair  indication  of  the  com- 
pressive strength  of  the  masonry  of  this  age  in  mass. 
A  representative  grading  of  the  aggregates,  showing 
proportions  of  the  several  sizes,  and  including  cement 
and  water  is  shown  in  the  accompanying  view  of  an 
exhibition  bin,  which  is  maintained  in  front  of  the 
technical  office  at  all  times  for  the  information  of  the 
public.  The  cement  content  is  varied  as  warranted  by 
the  increasing  strength  and  hardness  of  the  quarry  rock, 
as  development  of  the  quarry  progresses,  with  a  view 
to  maintaining  practically  a  constant  average  unit  com- 
pressive strength  as  indicated  above.  The  water  con- 
tent is  varied  as  required  by  the  moisture  in  the  sand 
and  the  temperature  of  the  air. 

Following  is  a  typical  estimated  cost  of  masonry. 

Per 
Cu.Yd. 

Cement  (delivered  to  mixers)  $5  ^^ 

Labor  (mixing  and  placing)              ^0 

Labor  (forms)        *2 

Form  lumber,  wire  and  materials 08 

Crushed  rock  (delivered  to  bins  at  mixing  plant)      .  I   08 

Sand  (delivered  to  bins  at  mixing  plant)    37 

Blacksmith  shop,  operation  and  maintenance 05 

Electrical  energy  (concrete  mixing  and  placing) jO 

Repairs  and  plant  maintenance                '0 

Grout  washing                  . .  -                 03 

Superintendence  and  unclassified 08 

General  expense  and  engineering  -  25 

Total  (exclusive  of  plant  charges) $6.20 

W.  A.  Stebbins  is  construction  engineer,  resident  on 
the  job.  S.  R.  Nelson  is  chief  clerk  in  charge  of  mess, 
dormitory  and  clerical  work.  Purchasing  is  handled 
by  the  Municipal  Purchasing  Bureau,  E.  D.  Williams, 
superintendent.    The  writer  is  in  charge  of  the  project. 


Decision  Against  Antioch  in  Suit 
Over  Brackish  Water 

The  California  Supreme  Court,  on  Sept.  14,  reversed 
the  decision  of  the  Alameda  County  Superior  Court 
and  dissolved  the  injunction  granted  last  January  to 
the  town  of  Antioch  restraining  irrigators,  including 
certain  irrigation  districts,  from  diverting  water  from 
the  Sacramento  River  in  quantities  that  would  reduce 
the  flow  of  that  river  at  Antioch  to  an  amount  less 
than  3,500  sec. -ft.  A  resume  of  the  case  and  the  deci- 
sion of  the  lower  court  appeared  in  Engineering  Neios- 
Record,  Mar.  24,  p.  513.  The  Supreme  Court  decision 
holds  that  Antioch,  as  a  mere  appropriator  of  water 
from  the  river  at  a  point  near  its  outlet  to  the  sea, 
does  not  acquire  the  right  to  insist  that  subsequent 
appropriations  above  shall  leave  enough  water  flowing 
in  the  stream  to  hold  back  the  incoming  tide  to  a  point 
below  the  city's  diversion.  The  case  was  declared  to 
be  unprecedented  in  that  the  plaintiff  does  not  contend 
that  anything  is  placed  in  the  stream  by  the  defendants 
that  effects  the  purity  of  the  water,  but  rather  that 
the  irrigators,  by  taking  water  from  the  river,  (an 
act  which  is  within  their  legal  right),  have  caused  more 
.salt  water  to  reach  the  vicinity  of  Antioch  than  would 
have   reached    it   had    there    been   no  depletion    of   the 
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Henry  Ford  Gives  His  Ideas 
on  Railroading 

Would  Reduce  Weight  of  Equipment.  Expedite 

Car  Movement,  Remove  Lawyers  and 

Simplify  Accounting 

T  TENRY  FORD,  in  an  article  in  the  Nation'^  Busi- 
J.  J.  ness,  given  his  vieivs  on  hoiv  to  run  a  railroad,  illus- 
trating some  of  his  points  by  telling  tvhat  has  been  done 
with  the  Detroit,  Toledo  &  Ironton,  which  he  acquired 
last  year.  He  would  get  the  ownership  into  the  hands 
of  those  who  operate  it,  cut  down  the  iveight  of  equip- 
ment, speed  up  the  moving  of  cars,  redxice  the  legal  force 
and  simplify  the  accounting.    Says  Mr.  Ford,  in  pari: 

The  real  purpose  of  a  railroad  is  to  serve  the  pilblic. 
There  is  no  reason  why  it  should  be  diverted  from  that 
service  and  set  to  doing  an  entirely  different  thing — putting 
money  into  the  pockets  of  stockholders  who  make  no  con- 
tribution to  the  road's  actual  operation.  .  .  .  There  is 
a  possible  and  practicable  system  of  financing  railroads  by 
which  those  contributing  the  money  will  be  in  positions  to 
aid  directly  in  the  success  of  the  undertaking.  If  the 
brakeman  on  a  railroad  owns  stock  in  it,  he  has  an  addi- 
tional inducement  to  competent  service.  Better  service  is 
a  valuable  by-product  which  will  come  from  his  ownership 
of  stock.  If  the  railroad  is  a  success,  it  is  due  to  him 
and  his  fellow-workmen,  and  they  are  entitled  to  the  profit. 

Railroads  should  not  have  to  go  to  banks  for  money. 
Make  it  possible  for  people  to  use  the  railroad  as  much 
as  they  want  to.  Then  there  will  be  no  trouble  about 
finances.  The  trouble  is  that  we  start  with  finance  and 
expect  finance  to  make  the  road  go. 

Proper  financing  would,  of  course,  be  easier  on  new  roads. 
On  the  old  ones,  however,  it  should  be  possible  to  retire 
the  parasite,  the  non-contributing  stockholder  and  get  the 
ownership  into  the  proper  hands. 

After  removing  "this  dividend  drain,  the  second  step 
would  be  to  remove  the  great  physical  burden  of  the  rail- 
roads— needless  weight  of  its  rolling  stock.  Overweight  of 
rolling  stock  is  the  prime  mistake  on  the  mechanical  side 
of  railroading.  Engines  and  cars  are  four  or  five  times 
as  heavy  as  they  should  be.  On  the  Detroit,  Toledo  &  Iron- 
ton  we  are  using  up  the  old  types  of  engine  and  car,  but 
they  will  be  displaced  by  better  types. 

The  third  step,  an  immediate  step  which  should  be  taken 
in  the  operation  of  any  great  railroad  system  would  be 
that  of  expediting  the  journey  of  the  freight  carrier.  On 
the  Detroit,  Toledo  &  Ironton  we  tolerate  no  idle  men,  idle 
cars  or  idle  engines.  Loaded  cars  or  trains  on  side  tracks 
are  proof  of  inefficient  operation.  They  can  be  made  to 
keep  moving.     .     .     . 

Our  experience  illustrates  this  [the  waste  of  shippers' 
money  due  to  slow  delivery]  excellently.  The  road  we  have 
acquired  runs  north  and  south  and  crosses  most  of  the 
transcontinental  lines.  By  speeding  up  our  freight  on  this 
preliminary  part  of  its  journey  we  have  been  able  to  shorten 
the  time  of  its  delivery  by  periods  ranging  from  7  to  14 
days.  This  means  that  our  product  gets  to  the  people  to 
whom  we  sell  it  from  7  to  14  days  quicker  than  it  used  to. 
It  means  that  we  carry  on  our  books  $30,000,000  less  un- 
delivered product  than  we  otherwise  would. 

Most  railroads  have  enough  lawyers  working  for  them  to 
operate  them  if  they  were  engaged  in  useful  work.  One 
of  the  first  things  is  to  dispense  with  the  legal  staff.  A 
well-managed  road  needs  less  of  that  sort  of  service.  We 
did  just  this  on  the  Detroit,  Toledo  &  Ironton.  The  lawyers 
are  mostly  in  the  claims  department.  Any  small  claim 
against  a  railroad  is  very  likely  to  knock  about  the  claims 
department  for  weeks  or  months,  to  require  endless  clerical 
attention,  to  clog  the  machine,  to  cost  many  times  as  much 
as  it  would  to  pay  it.  Proper  organization  would  lead,  at 
the  time  it  is  first  presented,  to  establishing  the  facts  about 
it  and  settling  it  on  the  basis  of  justice.  It  would  keep  all 
this  detail  off  the  books.  F''ew  claimants  would  refuse  to 
settle  on  the  basis  of  the  facts. 


The  bookkeeping  of  railroads  is  complicated  far  beyond 
all  necessity.  The  amount  of  unnecessary  work  you  can 
find  in  the  accounting  system  of  even  a  little  railroad,  the 
amount  of  duplication  and  red  tape,  is  almost  beyond  belief. 
We  have  simplified  this  department,  reduced  its  cost,  and 
have  transformed  it  into  an  actual  help  to  the  railroad 
instead  of  a  vexation  and  a  burden.  How  did  we  do  it? 
By  viewing  the  whole  pi'oposition  as  a  service  to  the  users 
of  railroads  and  making  everything  fit  into  that,  instead 
of  having  the  fear  of  stockholders  and  dividends  before 
our  eyes.  Our  faith  is  that  service  will  pay.  Finance 
does  not  come  first.     Work  comes  first. 

We  don't  claim  to  have  done  anything  new  in  railroad- 
ing— yet.  We  have  only  taken  the  old  system  of  operation 
and  cut  off  its  obvious  absurdities.  Even  the  old  system 
of  railroading,  brought  up  to  efficiency,  would  be  an  im- 
mense change  for  this  country.  We  have  simply  cut  out 
the  loafing  of  men,  the  loafing  of  engines  and  the  loafing  of 
cars.  The  result  seems  to  have  surprised  many  people. 
But  there  is  no  mystery  or  magic  about  it.  Anyone  can 
do  it.  If  the  introduction  of  plain,  everyday  good  manage- 
ment will  create  such  a  change,  what  may  we  not  expect 
from  really  new  ideas? 


Cape  May  Hangar  for  Dirigible 
Built  From  Two  Small  Ones 

Sheds  at  Montauk  and  Cape  May  Re-erected  on  New 
Base  Sections  To  Produce  Hangar 
of  Greater  Capacity 

WITH  the  completion  of  the  new  hangar  for  giant 
dirigibles  at  Cape  May,  New  Jersey  now  has  two 
sheds  capable  of  accommodating  the  largest  aerial  con- 
veyances yet  built.  The  Cape  May  hangar,  while 
considerably  smaller  than  the  great  Lakehurst  structure 
(described  in  Engineering  News-Reco)-d,  May  6,  1920, 
p.  892)  is  similar  to  it  in  type  but  differs  in  one  inter- 
esting respect,  namely,  in  having  been  constructed  by 
piecing  together  two  smaller  hangars,  at  the  same  time 
raising  them  40  ft.  by  setting  them  up  on  new  base 
sections.  This  unusual  reconstruction  was  carried  out 
by  the  Associated  Contractors,  of  New  York,  and  the 


FIG.    1.     NEW  CiVPE  MAY  HANGAR  DURING  ERECTION 

Bethlehem    Steel    Bridge    Corporation,    which    latter 
erected  the  steel  frame. 

The  completed  new  hangar  is  156  ft.  wide,  710  ft. 
long,  and  110  ft.  high  in  the  clear  at  the  door;  the  clear 
width  of  the  door  opening  is  106  ft.  A  lean-to  16  x 
122  ft.  extends  across  the  end  opposite  the  door.  The 
original  smaller  hangars,  which  were  identical,  were 
located  at  Montauk,  N.  Y..  and  Cape  May,  N.  J.,  respec- 
tively.   Each  was  250  ft.  long,  and  had  a  framework  of 
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dismantling  progressed.  The 
steel  members  were  match- 
marked  before  removal  to  fa- 
cilitate re-erection.  The  traveler 
was  then  re-erected  at  Cape 
May,  but  was  increased  in 
height  44  ft.  by  a  bottom  ex- 
tension, to  take  care  of  the 
greater  height  of  the  new 
hangar;  the  hoisting  engine 
remained  in  its  old  location 
on  the  lower  cross-framing  of 
the  original  traveler,  now  46 
ft.  above  ground.  Both  the 
dismantling  of  the  old  Cape 
May  hangar  and  the  erection 
of  the  new  one  were  handled 
by  the  traveler  thus  raised. 

Erection  of  the  new  struc- 
ture was  greatly  facilitated 
by  the  use  of  a  30-ton  loco- 
motive crane  as  assistant  to 
the  traveler.  The  70-ft.  boom 
of    the    crane,    fitted    with    a 


FIG.   2.      FR.\MEWORK    OF   OLD    H.\XG.\R    AT   CAPE   MAT 


three-hinged  steel  arches  of  122  ft.  span,  spaced  20  ft. 
10  in.  apart  center  to  center.  In  the  new  structure  these 
arches  are  set  on  steel  base  frames  41  ft.  high,  making 
the  height  of  the  new  structure  113  ft.  6  in.  from  floor 
to  crown  pin;  and  an  additional  amount  of  framework 
for  a  210-ft.  length  of  structure  was  provided. 

In  taking  down  the  Montauk  hangar  a  wooden  tower 
traveler  28  ft.  square  by  64  ft.  high,  with  two  55-ft. 
wooden  booms  seated  halfway  up  the  tower,  was  used 
to  handle  the  steel.  Both  booms  were  operated  by  one 
steam  hoisting  engine.  The  half  arches,  weighing  6 
tons,  were  handled  each  by  one  of  the  booms.  Only  the 
last  arch  had  to  be  guyed  temporarily.  The  traveler 
moved  forward  on  a  track  on  the  concrete  floor  as  the 


FIG.    4.      ERECTION    TOWER 

20-ft.  extension,  served  to  hold  up  arch  sections  while 
the  traveler  booms  erected  adjoining  sections,  drove 
pins,  and  filled  in  between  the  arches.  The  55-ft. 
traveler  booms  were  extended  by  20  ft.  for  this  latter 
work. 

The  old  hangars  contained  each  about  350  tons  of 
steel,  of  which  284  tons  in  one  case  and  238  tons  in 
the  other  were  used  in  the  new  structure. 

The  hangar  was  designed  to  be  part  bolted,  but  as 
the  work  was  carried  out  all  field  connections  were 
riveted. 

Each  of  the  three-column  base  bents  rests  on  a  rein- 
forced-concrete  girder  foundation,  carried  on  clusters 
of  wood  piles.  The  ma.stic  floor  of  the  hangar  contains 
two  box-shaped  docking  rails,  90  ft.  apart,  extending 
through  the  whole  length  of  the  hangar  and  1,000  ft. 
beyond  into  the  landing  field.  Within  these  rails  oper- 
ate the  trolleys  to  which  the  airship  is  attached  for 
landing  and  entering. 

The  sides  of  the  building  were  .sheathed  with  wood 
covered  with  asbestos  shingles,  while  the  two  sliding 
door.s,  'which  in  construction  are  substanliallj  identical 
FIG.  3.    THE  COMPLETED  HANGAR  FROM  THE  ENTRANCE  with  the  doors  used  at  Lakehurst.'  are.  covered  with. cor- 
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rugated  asbestos.  In  the  construction  of  the  packing 
or  cushion  strip  at  the  meeting  edges  of  the  doors  an 
essential  change  was  made,  however.  The  original  de- 
sign called  for  this  strip  to  be  a  sheet  of  I -in.  rubber 
cloth,  its  edges  bolted  to  the  flanges  of  the  steel  chan- 
nel forming  the  edge  of  the  door,  and  its  middle  portion 
held  out  to  a  semi-circular  contour  by  curved  strips  of 
No.  16  gage  spring  steel  4  in.  wide,  every  3  ft.  along 
the  length  of  the  door  edge.  As  built,  the  cushion  con- 
sists of  pure  rubber  sheets  backed  by  a  continuous  strip 
of  wood  of  segmental  cross-section,  which  is  held  out 
from  the  door  channel  by  spiral  springs. 

The  hangar  was  built  for  the  navy  by  the  Bureau 
of  Yards  and  Docks,  and  under  direction  of  the  Fourth 
Naval  District,  League  Island,  Rear-Admiral  F.  R. 
Harris,  public  works  officer.  Lt.-Com.  J.  N.  Laycock 
was  in  field  charge. 


Atmospheric  Conditions  Hasten 
Initial  Set  of  Cement 

standard  Physical  Test  Fails  To  Detect  Sub-normal 

Initial  Setting  Time  Disclosed  by  "Hot 

Water  and  Warm  Closet"  Test 

By  C.  L.  Jenken 

Construction  Engineer.  JEarlcopa   County   Highway  Commission, 
Phoenix.  Ariz. 

DURING  the  warm  summer  months  it  has  been 
noted  on  the  highway  construction  work  under 
way  in  Maricopa  County,  Ariz.,  that  often  the  fresh 
concrete  would  take  its  initial  set  in  the  pavement  so 
rapidly  that  within  30  minutes  after  mixing,  belting 
of  the"  surface  was  almost  impossible.  This  condition, 
which  occurred  with  the  use  of  cement  that  had  passed 
tests  made  most  carefully  according  to  standard 
methods,  was  studied  until  a  means  was  developed  for 
detecting  .cement  having  such  chariacteristics.  This 
is  now  accomplished  by  mixing  the  test  samples  of 
cement  with  water  after  both  water  and  cement  have 
been  warmed  to  a  temperature  of  100  deg.  F.,  and,  in 
order  to  approximate  in  the  laboratory  the  conditions 
that  obtain  in  the  field,  keeping  the  samples  at  this 
same  temperature  in  a  damp  closet  until  the  initial 
set  has  taken  place. 

After  a  series  of  tests  made  on  the  job  and  in  the 
laboratories  of  the  cement  manufacturers  in  Califor- 
nia, and  checked  by  other  laboratories,  it  was  con- 
clusively .shown  that  cements  would  take  their  initial 
set  in  one  to  two  hours  less  time  in  Phoenix  than  in 
Southern  California.  This  difference  was  believed  to 
be  due  to  the  arid  climatic  conditions  in  Phoenix,  which 
is  noted  for  the  low  atmospheric  humidity  and  high 
temperatures  between  June  15  and  Sept.  10.  The 
accompanying  table  giving  data  of  two  winter  months, 
and    two    summer    months    shows    the    extraordinary 

TYPICAI,  CLIMATIC  CONDITIONS.  PHOENIX,  ARIZONA 
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dryness  and  other  climatic  characteristics  of  the  locality 
where  the  Maricopa  County  highway  work  is  under  way. 

It  appeared  therefore  that  some  method  other  than 
standard  physical  test  must  be  developed  to  detect 
cement  that  would  take  its  initial  set  in  the  pavement 
too  quickly  to  permit  of  its  being  properly  handled. 
After  some  experiment  such  a  method  of  testing  has 
been  developed,  which  has  proved  very  satisfactory. 
The  method  of  carrying  out  these  tests  is  as  follows. 

After  the  regular  standard  physical  test  has  been 
made,  a  second  test  of  initial  set  only  is  made  from 
the  cement  sample.  First,  the  dry  cement  is  warmed 
to  a  temperature  of  100  deg.  P.,  or  very  nearly,  then 
mixed  with  a  mixing  water  of  the  same  temperature. 
This  usually  required  from  1  to  3  per  cent  more  mixing 
water  to  obtain  noi-mal  consistency,  and  a  much  more 
vigorous  kneading  than  the  standard  test  to  thoroughly 
mix  the  paste.  Two  test  pieces  are  made  from  this  paste, 
one  in  the  standard  hard  rubber  ring  for  the  Vicat 
needle  and  one  standard  pat  for  the  Gilmore  needle. 
These  are  run  in  duplicate  for  the  purpose  of  a  check. 
The  test  pieces  thus  made  are  stored  in  a  moist  closet 
which  is  kept  at  a  temperature  between  90  and  100 
deg.  F.  until  the  initial  set  takes  place. 

The  accompanying  table  showing  the  result  of  initial 
set  tests  under  different  temperatures,  clearly  shows 
the  effect  of  temperature.  Tests  A,  B  and  C  were  made 
from  the  same  sample  of  cement.  Test  A  being  the 
result  of  the  standard  test,  which  gave  an  initial  set 
of  2  hours  and  1  minute.  Test  B  was  made  under  a 
higher  temperature  and  in  this  case  set  in  less  time 
than  the  standard  test.  This  temperature,  however, 
does  not  consistently  cause  set  in  less  time  and  is  not 
dependable.  Test  C  was  made  in  accordance  with  the 
above  described  method  and  in  this  particular  case  set 
in  49  minutes.  This  same  cement  was  observed  in  the 
field  while  being  placed  in  the  pavement  and  was  found 
to  set  in  about  the  same  length  of  time.  About  1  hour 
for  the  initial  set  under  this  method  was  found  to  be 
about  the  minimum  length  of  time  to  work  properly 
in  the  field.  Cement  which  took  an  initial  set,  in  this 
test,  in  less  than  one  hour,  especially  on  extremely 
warm  or  warm  and  windy  days,  invariably  set  too  soon 
to  allow  the  proper  belting  of  the  finished  road  surface. 
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This  seems  to  prove  conclusively  the  contention  pre- 
viously made  that  the  extreme  dryness  and  high  tem- 
I)erature  is  responsible  for  this  peculiar  behavior  of 
the  cement.  With  the  aid  of  the  manufacturers' 
co-operation  and  through  their  effort  to  furnish  a  slow 
setting  cement  this  difficulty  has  been  almost  entirely 
eliminated. 


Exports  of  Koad-Makins  Equipment 

Road-making  machineiy  to  the  value  of  $73,108  was 
exported  during  September.  This  shows  a  slight  in- 
crease over  exports  of  September  of  1920  when  the  value 
of  such  machinerj'  exported  was  given  as  $67,169.  The 
figures  are  those  of  the  Department  of  Commerce. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  vieius  or  engineers  and  contractors. 
The  ranee  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Ills  of  Excessive  Mechanization 

Sir — That  excessive  mechanization  of  industry  has  denied 
many  workers  the  true  significance  and  physical  benefit  of 
of  labor  is  the  opinion  of  Mr.  Beck  and  forms  the  subject  of 
recent  editorials  in  Engineering  Sews-Rec^rd  and  other 
journals. 

This  opinion  presents  a  problem  as  to  whether  or  not 
engineers  should  design  industries  with  a  view  of  using 
automatic  machinery,  and  of  accomplishing  a  given  task 
with  a  minimum  number  of  motions.  The  correct  uolution 
of  this  problem  depends  upon  the  comprehension  of  che 
fundamental  nature  of  man. 

A  number  of  late  thinkers  have  proposed  the  doctrine 
that  man  is  fundamentally  a  "time-binder,"  (this  term  is 
jsed  by  Alfred  Korzybski,  on  "Manhood  of  Humanity"),  that 
he  diflfers  from  vegetables  and  animals  in  that  he  begins 
where  his  predecessors  left  off.  Anta  build  their  hills  in  pre- 
cisely the  same  manner  forever;  men  develop  their  race.  Man 
grows  two  blades  of  grass  where  one  grew  before,  and  this  is 
possible  because  man  can  intejjrate  all  the  accomplishments 
of  his  predecessors  into  a  desired  end. 

With  this  view  of  man  we  need  apprehend  no  fear  of  man 
becoming  a  mere  machine  tender.  Machines  should  be  made 
which  require  a  minimum  amount  of  tending.  There  is  ;n 
spiring  work  enough  for  all.  Just  as  a  workman  in  Jamas 
Watt's  day  was  congratulated  if  he  made  a  cylinder  on.y 
three-eighths  of  an  inch  out  of  true,  today  he  is  congrat 
ulated  if  he  makes  a  cylinder  only  three-ten-thou3»udth» 
of  an  inch  out  of  true. 

WlLBERT   BERNHAJiK;,.  . 

South  Bend,  Ind.,  Sept.  24.  Hydraulic  Entfinser. 

Design  of  the  Birkenhead  Covered  Reservoir 

Sir— I  am  greatly  interested  in  the  40,000,000-U.  S.  gal. 
covered  service  reservoir  for  Birkenhead,  England,  which, 
in  your  issue  of  Sept.  29,  p.  53.5,  you  describe  as  an  "amaz- 
ing structure,"  and  "a  curious  structural  layout."  But  why 
so  designate  it?  When  all  the  facts  are  understood  the 
design  will  be  seen  to  have  followed  rational  principles. 

As  I  was  as.sociated  with  the  engineer  of  the  reservoir, 
the  late  Dr.  Deacon,  and  his  successors,  Sir  Alex  Binnie, 
Son  &  Deacon,  from  its  inception  in  1906  to  the  completion 
of  the  contract  drawings  in  1912,  a  word  from  me  on  the 
basis  of  design  will  not  be  out  of  place.  The  construction, 
I  understand,  was  held  up  due  to  the  Great  War.  In  the 
design  of  this  reservoir  it  was  decided  not  to  follow  the 
precedents  of  reservoir  design  to  any  great  extent  but  to 
start  afresh  on  sound  principles  and  follow  them  to  their 
ultimate  and  proper  conclusions;  that  is  to  say,  it  was  to 
be  designed,  not  copied  from  earlier,  less  important  ex.'im- 
ples.  It  was  felt  that  such  an  important  work  should 
pos.sess  character,  should  be  economical  in  design  and  should 
properly  fulfil  the  purpose  for  which  it  was  to  be  con- 
structed in  that,  among  other  things,  it  should  be  antirely 
free  from  leakage,  and  these  requirements  have  been  met 
entirely.  The  reservoir  is  constructed  on  a  site  whera 
underneath  the  surface  deposits  of  a  variable  character  lie 
open  jointed  porous  sandstones  into  which  any  leakage 
would  find  its  way.  Puddled  clay  could  not  be  economically 
secured  and  as  all  concrete  linings  of  service  reservoirs 
leak  more  or  less  it  was  decided  to  u.se  bitumen  in  bulk 
since  the  water-tight  layer  throughout  and  moat  of  tho 
peculiarities  of  this  reservoir  are  due  to  this  material  placed 
as  a  vertical  layer  within  the  body  of  the  walla — it  being 
supported  on  the  inside  by  brickwork  in  the  form  of  hori- 
zontal arches  with  counterforts  at  intervals  stiffened  by 
the  vertically  placed  itee.l   beams  and   on   the  outside  by 


concrete  backed  with  earth.  The  inside  lining  of  vitrified 
briclcwork  was  adopted  owing  to  its  superiority  to  concrete 
and  as  it  could  be  constructed  without  forms.  The  principal 
use  of  the  so-called  reinforcing  at  the  groins  of  the  roof  is 
not  structural;  it  served  a  useful  purpose  during  construc- 
tion in  preventing  displacement  of  the  tops  of  the  high 
columns. 

The  decision  to  use  a  cover  of  domes  laid  out  on  a 
hexagonal  plan  arose  from  the  fundamental  fact  that  domes 
of  concrete  can  be  more  easily  supported  on  a  hexagon  at 
six  points  than  on  a  square  at  four  points;  or,  in  other 
words,  a  hexagonal  roof  plan  required  a  less  number  of 
columns  to  support  it  than  a  square  plan  with  the  same 
condition  of  loading.  As  the  number  of  columns  affect  the 
cost  and  column  points  in  the  floor  are  invariably  points 
of  disti-ess  and  leakage,  requiring  special  attention,  the 
less  their  number  the  better.  In  this  feature  there  was 
probably  also  the  element  of  boldness,  character  and  free- 
dom, the  absence  of  which  makes  many  engineering  struc- 
tures drab  and  commonplace.  William  Gobb, 

Toronto,  Ont.  Consulting  Civil  Engineer. 


Long-Lived  Pine  Stakes 

Sir — In  your  issue  of  Sept.  29,  page  530,  ia  a  short  article 

on  life  of  redwood  stakes  in  California,  some  of  the  stakes 
being  in  good  condition  after  standing  forty-seven  years. 
I  can  go  you  one  better. 

In  1835  the  City  of  Pensacola,  Fla.,  attempted  to  build 
a  railroad  northward  toward  Montgomery,  Ala.  Some  ten 
or  twelve  miles  of  roadbed  were  graded  and  the  right-of- 
way  cleared  for  a  much  greater  distance.  The  project 
failed  in  1837. 

In  1908  I  made  a  survey  over  the  old  grade,  which  had 
grown  up  with  long  leaf  pines  from  6  to  15  in.  in  diameter. 
I  counted  as  many  as  67  annular  rings  on  some  of  .the  trees 
that  were  cut  by  my  axmen. 

I  found  five  lightwood  knot  fat  pine  stakes  of  the  original 
survey,  two  on  the  center  line  and  three  on  the  slope*.  In 
size  they  were  about  2  x  3  x  36  in.  All  of  the  stakes  were 
sound,  and  seemed  to  be  in  as  good  condition  as  when 
placed,  over  seventy  years  before.  J.  M.  GARRirrT, 

Montgomery,  Ala.  Civil  Engineer. 


To  Prevent  Sand-Drifts  on  Roads 

Sir — The  note  on  how  Fresno  scrapers  were  used  to  keep 

sand-drifts  off  plank  roads  in  Imperial  County,  Cal.,  {EngU 
neering  News-Record.  Sept.  29,  p.  518)  suggests  the  pos- 
sibility of  combating  these  sand-drifts  with  a  beach-grass 
called  "helm"  celebrated  in  Holland,  which  has  done  and 
still  does  effective  work  over  there.  This  material  planted 
along  California  highways  would  go  a  long  way  toward 
eliminating  sand-drifts.  This  beach-grass  or  "helm"  spreads 
its  rough  roots,  with  numerous  long  lateral  sprouts,  close 
to  the  surface  and  to  a  distance  of  20  ft.  This  grass  is 
coarse,  yellow  and  greenish  in  color  and  grows  to  a  height 
of  3  ft.  Its  use  would  undoubtedly  save  Imperial  County 
great  sums  of  money. 

The  California  Highway  Commission  should  build  on  its 
road  berms  vertical  mats  3  ft.  high,  woven  from  local 
material  such  as  two-year-old  willow  shoots  OT  water  reed, 
placed  at  a  distance  of  100  ft.  apart.  These  mats  have 
to  be  stiffened  by  stakes  at  3  ft.  distances,  thoroughly  tied 
into  the  mats  with  good  twine  or  galvanized  wire.  The 
stakes,  3  in.  in  diameter,  should  be  solidly  driven  into  the 
b^-rm. 

If  the  winds  blow  most  of  the  year  from  one  direction 
the  mats  must  be  on  the  side  from  which  the  winds  blow 
and  bear  against  the  stakes.  When  placed  on  the  berm  at 
right  angles  to  the  road  or  on  a  slight  angle,  the  mats 
accomplish  about  the  same  work  as  groins  do  in  protecting 
the  river  shore  line  against  scour.  They  catch  the  sus- 
pended silt,  which  deposits,  causing  the  shore  line  to  advance 
and  raise  itself. 

The  roads  should  be  at  an  elevation  higher  than  the 
surrounding  level  to  prevent  sand  or  snow  from  settling 
on  the  surface.     If  the  Imperial  County  roads  happen  to 
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be  in  a  cut  with  wide  bernis,  there  is  no  reason  to  postpone 
the  mat  work. 

If  the  planting  of  helm  is  to  be  done  on  ilopes,  they 
must  not  be  too  steep,  preferably  a  slope  of  li  to  1  or  if 
possible  of  2  to  1  in  order  to  give  the  beach-grass  a  fair 
chance  to  grip  the  sand  soil.  C.  KOOY. 

New  York  City,  Oct.  8, 


It  is  to  be  hoped  that  the  statement  in  regard  to  the  live 
loads  used  in  computing  the  stresses  is  in  error,  othei-wise, 
I  believe  the  facts  ir(  the  cast  should  be  brought  to  the 
attention  of  the  proper  parties  in  order  that  there  may  be  a 
thorough  understanding  and  that  such  steps  as  seem 
desirable  may  be  taken  to  safeguard  the  public. 

Pittsburgh,  Oct.  21.  Charles  S.  Davis, 

Consulting   Engineer. 


Actual  Traffic  Loads  on  Bridges : 
Ohio  River  Bridge  at  Ironton 

Sir — I  read  with  interest  the  article  in  your  issue  of 
Oct.  13  descriptive  of  the  bridge  now  being  built  across 
the  Ohio  River  between  Ironton,  O.  and  Russell,  Ky.  There 
has  been  need  for  a  bridge  at  this  place  for  a  long  time, 
and  it  is  a  credit  to  those  who  successfully  raised,  by 
popular  subscription,  money  enough  to  completely  finish 
the  structure  without  an  issue  of  bonds  or  other  indebted- 
ness. 

There  is  some  doubt  in  my  mind  as  to  the  live-loads 
assumed  for  the  determination  of  stresses.  The  article 
states  that  live-load  stresses  were  computed  for  two  electric 
cars,  each  weighing  45  tons,  and  30  tons  on  the  remaining 
16  ft.  width,  distributed  over  a  length  of  roadway  and  side- 
walk of  90  ft,  and  a  road  roller  weighing  18  tons  applied 
at  any  point.  It  is  probably  true  that  stresses  due  to  the 
road  roller  have  been  used  in  designing  only  those  members 
in  which  the  stresses  due  to  it  exceed  those  caused  by  other 
live-loads.  The  other  live-loads  specified  amount  to  120 
tons  on  a  unit  length  of  90  ft.  This  question  arises:  Were 
the  stresses  determined  from  the  passage  of  a  single  90-ft. 
length  of  load  across  the  bridge,  or  were  they  determined 
from  a  continuous  series  of  90-ft.  loaded  lengths?  The 
statement  in  the  article  mentioned  indicates  that  the 
stresses  were  determined  from  the  application  of  a  single 
unit  of  length,  or  a  total  live-load  of  120  tons,  distributed 
over  a  length  of  90  ft.  and  applied  in  various  positions 
successively. 

If  it  is  assumed  that  the  facts  are  as  just  indicated,  it  is 
found  that  the  total  live-load,  when  applied  to  the  anchor 
arm,  amounts  to  686  lb.  per  lin.ft.,  when  applied  to  the 
suspended  span  it  amounts  to  640  lb.  per  lin.ft.,  when 
applied  to  the  channel  span  it  amounts  to  331  lb.  per  lin.ft., 
and  when  applied  to  the  200-ft.  approach  span  it  amounts 
to  1200  lb.  per  lin.ft. 

A  continuous  line  of  loaded  street  cars,  such  as  are  in 
service  in  cities,  will  weigh  about  1400  lb.  per  lin.ft.  Sub- 
urban cars  are  somewhat  heavier.  From  actual  observation 
it  has  been  found  that  the  weight  of  a  continuous  line  of 
automobiles  and  power-driven  trucks  is  about  500  lb.  per 
lin.ft.  and  of  a  mixed  line  of  street  cars,  automobiles  and 
trucks  about  800  lb.  per  lin.ft.  It  therefore  appears  that 
a  possible  live-load  may  be: 

Lb.  per  lin.ft. 

One  line  of  street  cars 1400 

One  line  of  automobiles  and  trucks 500 

One  line  of  sidewalk  at  50  lb.  per  sq.ft. 300 

Total    2200 

It  is  however,  probable  that  there  will  never  be  a  con- 
tinuous line  of  street  cars  on  the  bridge  and  that  auto- 
mobile trucks  will  not  all  be  fully  loaded  so  it  is  probable 
that  the  maximum  load  per  foot  that  the  bridge  may  be 
required  to  carry  will  not  exceed: 

Lb.  per  lin.ft. 
For  a  mixed  line  of  street  cars,  automobiles 

and  trucks 800 

One   line  of  automobiles  and  trucks,  not  all 

fully   loaded    400 

One  line  of  sidewalk 300 

Total     1500 

A  load  like  this  might  occur  on  any  occasion  that  would 
attract  crowds  onto  the  bridge,  as  is  possible  in  connection 
with  an  opening  celebration.  This  load  is  4J  times  that  for 
which  the  main  channel  span  has  apparently  been  desigrned. 
Even  the  wnnd  load  in  the  plane  of  the  floor  is  greater  than 
the^load  apparently  assumed  for  the  channel  span. 


Making  Water  Meters  Misdemeanors:  A  Rejoinder 

Sir — Referring  to  the  edtiorial  note  in  your  issue  of 
Sept.  29,  "Making  Water  Meters  Misdemeanors,"  I  think 
you  are  the  body  "having  so  little  information  and  judg- 
ment." Have  you  not  concluded  that  what  may  be  good 
and  necessai-y  for  a  large)  city  in  the  East  is  good  for 
Stockton? 

Have  you  duly  considered  the  fact  that  Stockton  is  nearly 
all  small  residences  and  is  located  in  an  arid  region  having 
8  to  10  in.  of  average  yearly  rainfall  with  maximum  daily 
temperatures  during  the  summer  of  from  100  to  110  deg. 
P.,  combined  with  air  of  a  very  low  relative  humidity;  and 
that  as  a  consequence  of  his,  without  liberal  sprinkling, 
lawTis  and  flowerbeds  would  disappear  in  less  than  a  week, 
to  the  great  detriment  of  the  people.  That  the  dead  grass, 
etc.,  does  constitute  a  serious  fire  hazard  can  hardly  be 
denied. 

Here  in  Fresno,  thanks  to  a  progressive  water  superin- 
tendent who  thoroughly  understands  the  situation,  we  have 
a  flat  monthly  rate  estimated  for  each  residence.  For  an 
average  five  or  six-room  bungalow  on  a  lot  of  say  50  x 
150  ft.,  this  rate  is  $1.75  during  the  summer  and  $1  in  the 
winter  for  all  the  water  needed.  There  is,  no  doubt,  some 
waste  of  water,  but  not  anything  like  enough  to  pay  for 
meters. 

If  you  could  compare  the  appearance  of  Fresno  with 
Berkeley,  where  vegetation  needs  far  less  water,  but  where 
water  meters  would  run  the  price  of  properly  watering  the 
average  small  bungalow  lawns  and  gardens  up  to  $6  or  $8, 
to  say  nothing  of  the  necessity  of  spending  an  additional 
$4  for  drinking  water,  as  was  the  case  a  couple  of  years 
ago,  as  the  water  was  unfit  for  drinking  purposes,  although 
no  doubt  absolutely  safe,  you  would  get  a  far  better  under- 
standing of  the  question  you  are  discussing.  This  is  not 
the  fault  of  the  water  meter,  to  be  sure,  but  its  effect.  Let 
us  not  forget  that  when  a  property  owner  keeps  his  lawns 
and  flowers  g^reen  and  pretty  it  is  worth  something  to  every- 
one who  sees  this,  and  with  water  meters  and  the  consequent 
much  higher  rates  he  could  probably  not  afford  to  do  this. 

I  do  not  believe  you  can  mention  a  single  city  or  town 
with  water  meters  where  water  is  as  abundant,  as  good,  and 
as  cheap  as  here  in  Fresno.  B.  F.  Jakobsein. 

Fresno,  Cal.,  Oct.  7. 
[The  water  meter  prevents  wanton  waste  and  where  such 
is  persisted  in  makes  the  wasters  foot  the  bills  instead  of 
putting  the  burden  on  the  careful  consumer.  If  the  meter 
rates,  including  minimum  charges,  are  properly  framed 
there  will  be  no  reason  for  letting  lawns  dry  up  to  keep 
down  water  bills.  Moreover,  the  provisions  of  the  Stockton 
ordinance  which  we  condemned  were  sweeping  in  making 
the  installation  of  any  water  meter  a  misdemeanor,  regard- 
less of  whether  the  water  were  to  be  used  for  irrigation 
or  some  other  purpose.  Such  legislation  is  like  using  a 
bludgeon  instead  of  brains. — Editor.] 


Labor  Supply  and  Demand 

Reports  from  the  Division  of  Employment  of  New 
York  State,  covering  operations  of  employment  offices 
in  six  cities,  show  that  the  ratio  of  workers  applying 
for  work  to  each  100  places  available  was  125  in  July. 
This   indicates  an   improvement  over  the  employment 
situation  of  the  preceding  month,  when  the  ratio  re- 
ported was  139.    Reduction  in  unemployment  from  June         i 
to  July  was  largely  due  to  a  temporary  ab.sorption  of         I 
some  of  the  unemployed  into  the  agricultural  industry        I 
for  harvest  work. 
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Concrete  Gang  Reduced  Through  Intensive 
Use  of  Mechanical  Equipment 

By  H.  W.  Yonts 

Ravenna.  Ohio 

IN  THE  construction  of  a  reinforced-concrete  bridge, 
148  ft.  long  with  a  24-ft.  roadway,  consisting  of  two 
approach  spans  and  a  steel  girder  concrete-incased  span 
over  the  Philadelphia  &  Reading  Ry.  at  Malino,  Pa., 
the  contractor  so  aiTanged  his  mechanical  plant  that  he 
was  able  to  operate  successfully  and  without  expensive 
shut-downs  with  an  average  crew  of  eight  men.  The 
bridge  was  built  in  order  to  provide  an  overhead  cross- 
ing for  the  highway  from  Hamburg  to  Pottsville,  Pa., 
and  was  constructed  during  1920,  when  there  was  a 


ARRANGEMENT  OF  MECHANIC.AX,  PLANT 

labor  shortage  and  the  contractor  was  forced  to  resort 
to  intensive  use  of  mechanical  equipment. 

The  plant  consisted  of  a  10-ton  derrick  with  an  85-ft. 
boom  and  an  82-ft.  mast,  equipped  with  a  11-yd.  clam- 
shell, which  unloaded  and  stored  all  the  sand  and 
crushed  stone  needed  for  the  work;  and  a  large  bin 
holding  65  cu.yd.  of  stone  and  35  cu.yd.  of  sand,  with 
the  concrete  mixer  located  in  front  of  the  bin  and  fed 
by  gravity  from  it.  The  bin  was  filled  each  morning, 
the  filling  occupying  about  2  hr.,  and  the  derrick  was 
used  to  handle  the  concrete  from  the  mixer  to  the 
forms.  The  bin  held  enough  material  for  a  run  of  7  hr., 
or  65  cu.yd.  of  concrete.  The  mixing  crew  consisted 
of  one  hoisting  engineer,  one  mixer  runner,  one  bin 
man,  one  man  at  the  forms  to  dump  the  derrick  bucket, 
two  men  spading  concrete  and  placing  reinforcing  steel, 
and  one  foreman.  When  this  crew  was  not  concreting, 
it  assisted  the  carpenters  in  building  the  forms. 

A  10-cu.ft.  gasoline-driven  mixer  was  used  with  a 
power  loader  which  slid  under  the  bin  and  was  loaded 
with  the  proper  amount  of  sand,  stone,  and  cement. 
The  cement  was  unloaded  from  the  cars  by  a  chute  to 
a  po-table  cement  house  and  the  mixing  plant  was 
located  at  the  door  of  the  cement  house  so  that  the 
cement  did  not  have  to  be  raised  by  laborers.  With 
the  use  of  the  large  derrick  it  was  possible  to  store  all 
materials  as  they  arrived  and  expensive  shutdowns 
due  to  waiting  for  materials  were  eliminated.  The 
contractor  eliminated  80  per  cent  of  labor  trouble  in 
mechanically  handling  all  aggregate. 


'  The  work  was  done  under  the  direct  charge  of  Ed- 
ward Gorman,  division  engineer,  Philadelphia  &  Reading 
Ry.,  assisted  by  D.  F.  Duffy,  inspector.  The  contractor 
was  Thomas  Sheahan,  Hagerstown,  Md.,  with  H.  W. 
Yonts  as  superintendent. 


Clean  Concrete  With  Burning  Gasoline 

GASOLINE  poured  over  asphalt  joints  between  con- 
crete slabs  or  on  concrete  surfaces  and  then 
ignited  constitutes  a  method  of  cleaning  the  surface 
that  is  quick,  inexpensive  and  does  not  damage  the  con- 
crete, according  to  the  Waterproof  Paint  Co.  of  Lanker- 
shim,  Cal.,  from  which  the  following  notes  were 
obtained.  Using  tools  to  remove  the  asphalt  from  a 
narrow  joint  often  breaks  out  the  side  walla  in  an 
unsightly  way  and  is  a  slow  process. 

A  convenient  way  of  removing  the  coating  is  to  use  a 
small  oil  can  filled  with  gasoline.  Several  applications 
may  be  required  to  entirely  remove  all  the  old  asphalt 
compound,  the  operator  walking  along  the  joints,  each 
time  leaving  a  trail  of  gasoline  which  is  then  ignited.  It 
is  better  to  use  a  small  quantity  of  gasoline  and  repeat 
the  process,  rather  than  to  use  a  larger  volume  which 
might  be  dangerous  in  inexperienced  hands. 

Where  the  method  is  used  in  concrete  reservoirs 
covered  with  wooden  roofs,  care  should  be  exei-cised  to 
see  that  adequate  ventilation  is  provided  before  the 
gasoline  is  used.  The  picture  shows  several  tons  of 
asphalt  being  moved  from  a  reservoir  surface  by  this 
method  which  left  the  surface  perfectly  clean.  On  this 
job  one  man  removed  a  J-in.  asphalt  coating  from  an 
area  of  15,000  sq.ft.  in  two  days.  As  a  safeguard  in 
avoiding  damage  to  the  concrete  when  treating  large 


BURNING  ASPHALT  FROM  CONCRETE  RESERVOIR 

areas,  a  continuous  fire  should  be  avoided.  The  work 
can  be  done  in  sections,  starting  fires  with  small  quanti- 
ties of  gasoline  and  returning  later  to  reburn  where 
necessary.  Working  in  this  manner  one  man  can 
ordinarily  clear  the  surface  quicker  than  a  dozen 
laborers  employed  in  scraping  off  the  compound. 
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News  of  the  Week 


New  York,  October  27,  1921 


Favor  Narrows  Tunnel  and 
New  York  Belt  Railway 

Engineering  Committee  from  Board  of 
Estimate  Recommends  Staten 
Island  Project 
In  a  preliminary  report  just  rendered 
to  the  Board  of  Estimate  Apportion- 
ment, New  York  City,  by  an  engineer- 
ing committee  headed  by  Arthur  S. 
Tuttle,  chief  engineer  of  the  board,  to 
study  the  project  for  a  Narrows  freight 
tunnel  which  the  state  legislature  re- 
cently directed  the  board  to  construct, 
the  committee  strongly  recommends 
that  such  a  tunnel  be  built  It  sUtes, 
however,  that  the  tunnel  will  be  in- 
expedient unless  it  is  connected  with 
all  the  railways  serving  the  city  so  as 
to  provide  direct  rail  interchange  be- 
tween railways  and  industries,  between 
the  metropolitan  districts  of  New 
Jersey,  Long  Island  and  Manhattan 
and  the  mainland  on  the  east  side  of 
the  Harlem,  and  between  freight  cars 
and  ships.  To  this  end  the  committee 
recommends  that  as  part  of  the  tunnel 
project  a  great  outer  belt  line  be  con- 
structed around  the  city,  extending 
from  Haworth,  N.  J.,  west  and  south 
through  Glen  Rock,  Paterson,  the  upper 
Passaic  Valley,  Summit  and  Scotch 
Plains  to  a  high  level  crossing  of 
Arthur  Kill  at  the  southwestern  part 
of  Staten  Island,  and  thence  via  a  huge 
classification  yard  northerly  to  the  Nar- 
rows tunnel;  and  that  on  Long  Island 
the  tunnel  be  connected  with  the  Long 
Island  R.  R.,  the  New  York  Connecting 
R.R.,  and  an  industrial  waterfront  ele- 
vated railway  to  be  built  in  Brooklyn. 
Follows  Wilgus  Report 

In  its  main  course  the  belt  line  fol- 
lows a  route  recommended  some  years 
ago  by  William  J.  Wilgus  and  a  similar 
route  surveyed  later  by  J.  B.  Snow.  The 
former  is  now  consulting  engineer  and 
the  latter  tunnel  engineer  to  the  com- 
mittee. Separate  reports  from  these 
two  engineers  and  J.  F.  Sullivan,  an- 
other consulting  engineer  to  the  com- 
mittee, accompany  the  main  report. 
Mr.  Wilgus  and  Mr.  Snow  differ  on  the 
preferable  location  of  the  Narrows 
tunnel  and  the  type  of  construction,  the 
former  favoring  a  northerly  route  and 
the  construction  by  the  trench  method, 
while  the  latter  favors  a  southerly 
route  and  shield  construction.  Mr. 
Sullivan  concurs  in  Mr.  Wilgus'  recom- 
mendations. In  a  separate  report  by 
Mr.  Sullivan,  a  tunnel  connection  from 
the  New  York  Central  frcigl  t  tracks 
along  the  Hudson  River  in  upper  Man- 
hattan to  the  railway  lines  in  the 
eastern  part  of  Bronx  borough  is 
recommended;  this  would  pass  under 
168th  St.,  crossing  under  the  Harlem 
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Expect  Early  Vote  on  Conference 
Report  of  Highway  Bill 

(Washington  Correspondence) 
Since  the  conferees  completed  their 
work,  the  fight  for  federal  aid  highway 
legislation  has  been  behind  the  scenes. 
The  fact  that  no  word  concerning  this 
bill  has  been  uttered  in  the  meantime, 
in  either  hall  of  Congress,  was  no  indi- 
cation that  the  opposition  had  quit  and 
the  fight  was  over.  The  opponents  of 
this  measure  have  fought  to  the  last 
ditch,  but  as  this  is  written,  it  seems 
practically  certain  that  the  House  will 
vote  on  the  conference  report  before  the 
end  of  the  week.  The  opponents  of  the 
measure  evidently  have  exhausted  their 
last  resource  which  they  could  use 
against  the  measure.  Once  that  the 
parliamentary  way  can  be  cleared  of 
obstacles,  the  result  is  assured.  The 
House  will  approve  the  $75,000,000  ap- 
propriation carried  by  the  bill  and  it  is 
believed  the  President  ilso  will. 

That  the  enemies  of  the  bill  were 
waging  a  good  fight  with  their  parlia- 
mentary weapons  may  be  judged  from 
the  fact  that  the  weight  of  Secretary 
Hoover's  influence  was  made  use  of  by 
the  proponents  of  the  legislation. 

Lack  of  Funds  May  Slow  Up 
River  and  Harbor  Work 

(Washington  Correspondence) 
An  understanding  is  said  to  have 
been  reached  on  Capitol  Hill  to  the  ef- 
fect that  a  very  small  amount  is  to  be 
carried  in  the  next  river  and  harbor 
bill.  Practically  all  of  the  accumulated 
surpluses  of  river  and  harbor  funds 
will  have  been  expended  by  the  end  of 
the  present  fiscal  year.  These  surpluses 
accumulated  during  1919  and  1920  when 
the  work  was  held  up  by  the  high  price 
of  materials.  Since  only  $12,400,000 
was  carried  in  the  last  river  and  harbor 
bill  practically  all  of  the  accumulated 
surpluses  will  have  been  expended  by 
the  end  of  the  current  fiscal   year. 

River,  to  the  line  of  the  New  York 
Connecting  R.  R.  Mr.  Wilgus  concurs 
in  this  recommendation. 

An  investment  of  $141,000,000  will 
be  required  to  carry  out  the  project. 
Of  this  total,  $42,000,000  is  for  the  belt 
line,  $51,000,000  for  the  freight  and 
passenger  tunnel  under  the  Narrows 
(including  separate  rapid-transit  con- 
nection from  Staten  Island  to  the 
Fourth  Ave.  subway  in  Brooklyn), 
$25,000,000  for  the  Brooklyn  industrial 
elevated  railway,  and  $23,000,000  for 
the  Manhattan-Bronx  tunnel.  The  sys- 
tem would  return  a  profit  of  $5,000,000 
per  year  over  and  above  operating  and 
fixed  charges,  the  committee  estimates. 


Paving  Conference  Opposes 
Long-Term  Guarantees 

Philadelphia  Meeting  Discusses  Recent 

Developments  and  Recommended 

Changes  in  Paving  Practice 

Almost  unanimous  opposition  to  the 
current  practice  of  demanding  from 
contractors  long-term  guarantees  on 
paving  construction  was  expressed  at 
the  City  Paving  Conference  held  Oct. 
20-21  in  Philadelphia,  under  the  aus- 
pices of  the  Engineers'  Club  of  that 
city,  with  the  co-operation  of  the  mu- 
nicipal highway  bureaus  of  Philadel- 
phia, Baltimore  and  New  York,  the 
Univei-sity  of  Pennsylvania  and  the 
Advisory  Board  on  Highway  Re- 
search of  the  National  Research 
Council,  Washington,  D.  C.  The  at- 
tendance at  the  five  sessions,  varying 
from  fifty  to  more  than  one  hundred, 
was  not  confined  to  Eastern  city  rep- 
resentation, as  delegates  were  present 
from  parts  as  far  west  and  south  as 
Chicago,  St.  Louis  and  New  Orleans. 
A  program  covering  recent  develop- 
ments and  changes  in  practice  in  the 
design  and  construction  of  all  the 
standard  paving  typeS'  in  addition  to 
such  subjects  as  research,  sub-struc- 
tures, inspection  and  guarantees,  was 
completed  in  a  business-like  manner. 
It  is  planned  to  repeat  the  conference 
next  fall,  at  which  time  a  summary  of 
answers  to  a  questionnaire  on  paving 
methods,  which  is  to  be  sent  to  all 
cities  having  a  population  of  10,000  or 
more,  will  be  presented. 

Asphaltic  Filler  Favored 

In  the  consideration  of  details  of 
paving  practice  a  marked  sentiment 
favoring  the  use  of  asphaltic  filler  for 
both  brick  and  granite  block  developed, 
following  papers  by  P.  C.  Painter,  city 
engineer  of  Greensboro,  N.  C,  and  C. 
D.  Pollock,  consulting  engineer.  New 
York.  It  was  also  emphasized,  in  the 
case  of  brick  paving,  that  with  a 
bituminous  filler  a  thin  sand  cushion, 
from  J  to  1  in.  thick,  is  preferable  to 
a  cement-sand  bed,  on  grounds  of  both 
service  and  economy.  Mr.  Pollock  was 
insistent  on  the  need  of  thorough  hand 
ramming  for  granite  blocks  and  de- 
cried the  substitution  of  road  rollers 
for  this  operation. 

In  wood  block  practice,  according  to 
a  paper  by  Ellis  R.  Dutton,  of  Minne- 
apolis, there  have  been  no  recent  devel- 
opments; for  best  results  it  is  desirable, 
he  said,  to  have  a  smooth  concrete  base, 
uniform  length  of  block,  a  thin  bitumi- 
nous cushion  and  a  bituminous  filler  so 
applied  as  to  leave  no  excess  of  filler 
material  on  the  top  surface  of  the 
block.     The  discussion  brought  out  the 
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fact  that  so  little  wear  fiom  abrasion 
by  traffic  had  been  observed  in  the  case 
of  wood  block  paving  that  blocks  thin- 
ner than  those  ordinarily  used  could 
be  employed  to  advantage.  Two  Penn- 
sylvania cities,  Lebanon  and  Tyrone, 
have  laid  wood  block  only  21  in.  thick. 
Asphalt  paving  methods  and  mate- 
rials were  considered  in  papers  by 
Major  F.  S.  Besson,  Corps  of  Engi- 
neers, Washington,  D.  C,  Julius  Adler, 
Bureau  of  Highways,  Philadelphia,  J. 
S.  Miller,  chief  chemist.  Barber  As- 
phalt Paving  Co.,  and  Dr.  Felix  Klee- 
berg,  Department  of  Public  Works, 
Manhattan,  New  York.  Major  Besson 
described  methods  developed  by  him  for 
proportioning  asphaltic  surface  mix- 
tures to  prevent  shoving  and  cracking. 
Defects  in  asphalt  paving,  according  to 
C.  M.  Pinckney,  Bureau  of  Highways, 
Manhattan,  New  York,  are  often  due 
to  lack  of  thorough  mixing  of  the 
material  at  the  plant.  The  probable 
extension  of  motor  bus  service  in  New 
York  and  other  cities,  he  pointed  out, 
justifies  more  care  in  the  design  and 
construction  of  asphalt  surfaces  than 
ever  before,  to  withstand  the  heavy 
loadings  which  will  be  imposed  on 
streets.  Displacement  of  surfacing  by 
heavy  traffic  is  Philadelphia's  chief 
problem  in  asphalt  paving  mainte- 
nance, according  to  Mr.  Adler,  who 
urged  quality  as  against  mere  quan- 
tity production  in  this  line  of  work. 

Against  Guarantees 

Prof.  S.  A.  Stephenson,  Jr.,  of  Rut- 
gers College,  New  Brunswick,  N.  J., 
with  his  paper  on  guarantees  and  in- 
spection of  paving,  precipitated  the 
keenest  discussion  of  the  conference. 
The  guarantee,  he  held,  should  be 
limited  to  cover  the  faithful  perform- 
ance of  the  requirements  of  the  con- 
tract and  specifications,  and  should  not 
be  camouflaged  as  a  long-term  mainte- 
nance fund.  This  view  found  wide 
support  among  the  highway  engineers 
present,  and  it  was  noted  that  the 
Pennsylvania  State  Highway  Depart- 
ment recently  eliminated  the  guarantee 
from  its  contracts  and  now  depends  on 
rigid  inspection  and  co-operation  with 
the  contractor  to  secure  good  results. 
New  York  City,  Mr.  Pinckney  an- 
nounced, is  considering  the  reduction 
of  the  term  of  its  paving  guarantees  to 
one  year.  W.  H.  Connell,  formerly 
chief  of  the  Philadelphia  highway  bu- 
reau, stated  that  a  guarantee  may 
sometimes  be  desirable  in  cases  where 
an  engineer,  due  to  the  injection  of 
politics  in  highway  administration,  is 
deprived  of  complete  control  over  his 
organization. 

Both  R.  A.  MacGregor,  Department 
of  Public  Works,  Manhattan,  New 
York,  and  Col.  R.  Keith  Compton,  of 
Baltimore  (through  a  representative 
of  the  City  Paving  Bureau)  urged  the 
adoption  of  policies  preventing  the 
cutting  of  newly  laid  paving  for  repair 
or  extension  of  sub-surface  structures, 
such  as  gas  or  water  mains,  electric 
light    conduits    and    sowers.      Advance 


notices  to  public  utility  corporations, 
individual  property  owners  and  other 
city  departments  of  intention  to  pave 
should  be  sent  out  and  warning  given 
to  have  all  extensions  and  repairs  on 
underground  structures  completed  be- 
fore the  pavement  work  starts. 

Mr.  Pinckney's  papers  on  factors  de- 
termining the  selection  of  pavement 
types  brought  out  discussion  on  the  ad- 
visability of  limiting  vehicular  loads 
on  city  streets.  Flint,  Mich.,  according 
to  Ezra  Shoecraft,  has  found  it  neces- 
sary, on  account  of  increased  traffic,  to 
thicken  all  new  pavement  foundations 
to  8  in.,  as  against  6  in.  formerly 
adopted.  Until  highway  engineers 
have  control  over  the  loads  which  pave- 
ments will  carry,  Mr.  Pinckney  pointed 
out,  types  of  construction  cannot  be  in- 
telligently selected. 

Research 

The  conference  opened  with  a  paper 
by  A.  T.  Goldbeck,  engineer  of  tests, 
U.  S.  Bureau  of  Public  Roads,  in  which 
it  was  pointed  out  that  paving  design, 
because  of  the  extreme  loads  which 
vehicular  traffic  of  today  imposes,  has 
become  a  problem  in  mechanics.  Mr. 
Goldbeck  reviewed  the  research  work 
in  the  fields  of  drainage,  soil  investi- 
gation, impact  and  wearing  qualities 
of  surface  which  the  Federal  Govern- 
ment is  now  conducting.  Much  of  the 
discussion  dealt  with  the  influence  of 
moisture  in  reducing  the  supporting 
power  of  sub-grade  material.  Plastic 
clays  are  particularly  troublesome  and 
tests  thus  far  carried  out  indicate  pos- 
sibilities in  the  mixture  of  dry  cement 
with  the  clay  to  change  Its  properties. 
It  remains  for  the  future  to  disclose, 
according  to  Mr.  Goldbeck,  whether 
such  methods  of  subgrade  treatment 
will  prove  economical  or  not.  Prof.  W. 
K.  Hatt  outlined  the  work  which  the 
.Advisory  Board  on  Highway  Research, 
of  the  National  Research  Council,  is 
doing.  He  pointed  out  that  there  are 
now  completed  or  under  construction 
six  experimental  concrete  roads,  tests 
of  which  are  expected  to  yield  data  of 
great  value  in  the  design  of  such  types. 

In  his  paper  on  repair  and  mainte- 
nance problems,  P.  C.  Sharpies,  of  the 
Barrett  Co.,  urged  that  more  attention 
be  given  to  the  lower  types  of  roads 
and  described  repair  methods  by  cold 
patching.  J.  C.  Grinnalds,  of  Balti- 
more, showed  how  the  selection  of  pav- 
ing types  is  facilitated  by  city  planning. 

Power  Development  Right  Granted 
Northern  Ontario  Railway 

The  Ontario  government  has  granted 
the  Timiskaming  &  Northern  Ontario 
Ry.  Commission  the  right  to  develop 
power  in  the  vicinity  of  the  Big  Bend 
on  the  Abitibi  River  north  of  Cochrane. 
It  is  understood  that  the  commission 
proposes  to  utilize  the  power  which  is 
variously  estimated  at  from  15,000  to 
.■',0,000  hp.  for  the  electrification  of  the 
road,  or  a  section  of  it,  and  surplus  to 
be  sold  to  mining  companies  or  other 
consumers. 


One-Fourth  of  Railway  Operatives 
Only,  Pledged  to  Strike 

Only  one-fourth  of  the  unionized 
transportation  employees  of  the  coun- 
try remain  pledged  to  strike  on  Oct. 
30.  These  are  all  included  among  the 
"Big  Five"  brotherhoods  and  the  teleg- 
raphers. Fourteen  union  organiza- 
tions directly  concerned  with  railway 
transportation  and  who  would  be  ex- 
pected to  go  out  in  the  case  of  a 
general  strike,  have  voted  against  such 
action.  One  organization,  the  signal- 
men, has  as  yet  not  voted. 

The  total  number  of  men  now  who 
stand  against  the  strike  order  issued  to 
take  eflFect  progressively  on  Oct.  30  ap- 
proximate 1,400,000.  The  membership  of 
the  "Big  Five"  composed  of  the  brother- 
hoods of  railway  trainmen,  locomotive 
engineers,  firemen  and  enginemen,  the 
order  of  railway  conductors,  and  the 
switchmen  is  about  325,000.  Together 
with  the  telegraphers  the  number  of 
transportation  operatives  who  still 
stand  instructed  to  carry  out  the  strike 
order  is  about  404,000. 

Anticipating  that  the  strike  order 
will  be  made  effective  according  to 
schedule  niunicinalities  the  country  over 
are  making  plans  for  the  mobilization 
of  other  available  means  of  transporta- 
tion for  the  movement  of  food  and  fuel. 
In  New  York  the  New  York  Port 
Authority  has  been  charged  by  the 
governor  with  the  co-ordination  of  all 
facilities  and  the  preparation  of  a  plan 
that  could  press  into  immediate  service 
every  state  agency,  should  the  strike 
take  place.  Gen.  G.  W.  Goethals  has 
been  appointed  to  take  full  charge  of 
fuel  and  food  distribution  in  the  New 
York  district. 


Changes  Ordered  in  Panama 
Canal  Administration 

Following  the  report  of  the  Connor 
Commission,  consisting  of  Brig.-Gen. 
W.  D.  Connor,  Capt.  A.  B.  Fry,  F.  A. 
Molitor  and  H.  A.  Wilson,  on  the  vari- 
ous administration  problems  of  the 
Panama  Canal  (noted  in  Engiiveering 
Neivs-Record,  Oct.  13-  p.  627),  Secretary 
of  War  Weeks  has  ordered  certain 
changes,  but  is  withholding  action  on 
the  major  part  of  the  recommendations 
of  the  commission.  The  changes  or- 
dered are  in  connection  with  the  pay- 
ment of  rent  by  employees,  the  exten- 
sion of  employment  of  tropical  labor, 
capitalization  of  auxiliary  activities, 
and  minor  pay  readjustments.  The 
larger  questions  of  open  shop,  etc., 
noted  in  the  original  report,  have  not 
yet  been   passed   upon. 


Commission  Recommends  Stand- 
ard Gage  for  Australian  Roads 

A  standard  gage  of  4  ft.  8i  in.  for 
all  railroads  in  Australia  has  been 
recommended  by  the  Uniform  Gage 
Commission,  say  cable  advices  to  the 
Department  of  Commerce.  The  com- 
mission estimates  that  the  change  to 
that  gage  would  entail  a  cost  of  £57,- 
000,000. 
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Port  Authorities  Meet  in  Seattle 

The  tenth  annual  convention  of  the 
American  Association  of  Port  Author- 
ities was  held  in  Seattle,  Wash.,  Oct. 
11-14,  with  over  a  hundred  in  attend- 
ance. Twenty  papers  were  presented, 
some  merely  descriptions  of  specific 
ports,  but  most  of  them  taking  up  an 
engineering  problem  of  port  design  or 
control.  Besides  pledging  support  to 
the  War  Department's  investigation  of 
port  terminal  charges  and  practices  in 
America,  the  convention  voted  to  join 
a  movement  to  petition  the  govern- 
ments at  Washington  and  Ottawa  to 
pass  laws  to  overcome  the  floating  oil 
menace  in  harbors.  The  petition  will 
point  out  the  fire  danger  to  terminals 
and  shipping  presented  by  this  menace. 
Benjamin  Thompson,  of  Tampa,  Fla., 
was  re-elected  president  and  M.  P. 
Fennell,  Jr.,  of  the  Harbor  Commission 
of  Montreal,  continues  as  secretary. 

Candidates  Named  for  Am.  Soc. 
C.  E.  Annual  Election 

The  nominating  committee  of  the 
American  Society  of  Civil  Engineers 
has  selected  the  following  candidates 
for  offices  to  be  filled  at  the  annual 
election   Jan.    18: 

For  president:  John  R.  Freeman. 
Providence,  R.  I. 

For  vice-president:  C.  E.  Grunsky, 
San  Francisco,  and  Robert  Ridgway, 
New  York. 

For  treasurer:  Otis  E.  Hovey,  New 
York. 

For  directors:  C.  M.  Holland,  New 
York;  J.  J.  Yates,  Jersey  City;  F.  E. 
Winsor,  Providence,  R.  I.:  John  N. 
Chester,  Pittsburgh;  A.  J.  Dyer,  Nash- 
ville; W.  L.  Huber,  San  Francisco. 


Cities  Lay  Plans  to  Allay 
Unemployment 

That  cities  all  over  the  country  are 
:  live  to  the  opportunity  presented  in 
relieving  the  unemployment  situation 
through  a  greater  activity  in  public 
vorks  construction  is  indicated  in  re- 
ports received  by  Col.  Arthur  Woods, 
chairman  of  the  committee  on  com- 
munity, civic  and  permanent  measures 
of  the  President's  Conference  on  Un- 
employment. Though  information  has 
not  come  in  from  numerous  centers,  it 
is  evident  that  municipalities  are  acting 
upon  the  recommendations  made  at  the 
conference,  recently  closed. 

Dayton,  Ohio,  has  voted  $.500,000 
with  which  to  continue  public  work. 
Only  citizens  of  that  city  will  be  given 
employment.  Lakewood,  Ohio,  has  dis- 
posed of  about  $2,000,000  in  bonds 
through  the  sinking  fund  commission 
of  Columbus,  in  order  to  carry  forward 
a  pavement  and  public-improvement 
program.  Public  work  estimated  to 
cost  $1,000,000  is  being  carried  forward 
in  Springfield,  Mass.,  and  a  representa- 
tive citizens'  and  business  man's  com- 
mittee examines  those  seeking  employ- 
ment. 

Plans  for  additional  work  are  being 
rushed  in  Buffalo,  where  now  about 
$12,000,000  worth  of  work  is  being 
done.  Portland,  Me.,  Worcester,  Mass., 
and  Tulsa,  Okla.,  are  other  cities  from 
which  communications  have  been  re- 
ceived by  Col.  Woods. 


National  Societies  To  Discuss 
St.  Lawrence  Project 

Under  the  auspices  of  the  New  York 
sections  of  the  four  national  engineer- 
ing .societies  the  St.  Lawrence  ship 
canal  and  power  project  will  be  dis- 
cussed at  a  meeting  to  be  held  in  New 
York  City,  Nov.  14.  W.  L.  Saunders  is 
chairman  of  the  committee  making 
preparations  for  this  event. 

Gov.  Henry  J.  Allen  of  Kansas  will 
discuss  the  project  from  the  standpoint 
of  the  producer  of  the  Middle  West. 
Dr.  R.  S.  MacElwee,  former  director  of 
the  U.  S.  Bureau  of  Foreign  and  Domes- 
tic Commerce,  will  deal  with  the  eco- 
nomic features  of  the  project.  H.  I. 
Harriman  of  Boston  will  discuss  "The 
Power  and  Transportation  Features  of 
the  Project,  Translated  Into  the  Eco- 
nomics of  New  England  and  the  East." 
Definite  acceptances  have  been  received 
from  these  speakers.  Ex-Governor  W. 
L.  Harding  of  Iowa  is  also  expected 
to  deliver  an  address.  Herbert  Hoover 
has  been   invited  to  preside. 


Federal  Highway  Council  to 
Cease  Activities 

Through  a  resolution  passed  at  a 
recent  meeting  of  the  executive  com- 
mittee of  the  Federal  Highway  Coun- 
cil, that  organization  which  for  four 
years  has  been  a  factor  in  the  dis- 
cussion and  working  out  of  highway 
transportation  problems,  is  to  cease 
functioning,  at  least  temporarily.  The 
business  depression  has  cut  the  con- 
tributions so  that  the  council  faces  a 
deficit.  A  recent  appeal  for  funds  was 
entirely  unsuccessful. 

Various  committees  of  the  council 
are  permitted  to  carry  on  research  and 
investigations,  though  they  are  con- 
strained from  incurring  any  financial  ob- 
ligation that  would  fall  upon  the  council. 


Am.  Soc.  C.  E.  Sections 

The  American  Society  of  Civil  Engi- 
neers now  has  31  local  sections  and  34 
student  chapters. 


Sanitary  District  of  Chicago  To 
Have  Expert  Commission 

A  commission  of  experts  in  sewage 
disposal  h;is  been  employed  by  the 
Sanitary  District  of  Chicago  to  recom- 
mend the  most  practical  process  of 
sewage  disposal  with  special  reference 
to  the  proposed  north  side  plant  on 
which  studies  have  been  made  by  the 
engineers  of  the  district  for  more  than 
a  year.  The  commission  consists  of 
Harrison  P.  Eddy,  Boston;  George  W. 
Fuller,  New  York,  and  T.  Chalklcy  Hat- 
ton,  Milwaukee.  The  proposed  plant  is 
to  care  for  the  sewage  from  a  popula- 
tion of  750,000  expected  in  1930  and 
1,250,000  by  19.50. 


Railway  Bridge  and  Building 
Association  Meets 

Cinder-Pit    Construction,    Station-Plat- 
form Surfacing,  Tunnel  Relining 
Chief  Topics 

Cinder-pit  construction,  station-plat- 
form surfacing,  and  relining  of  old 
tunnels  were  the  chief  subjects  of 
technical  discussion  at  the  meeting  of 
the  American  Railway  Bridge  &  Build- 
ing Association  held  at  New  York, 
Oct.  18-20.  The  attendance  was  larger 
than  at  any  prior  meeting  of  the  asso- 
ciation. Addresses  by  W.  G.  Besler, 
president  of  the  Central  Railroad  of 
New  Jersey,  and  L.  F.  Loree,  president 
of  the  Delaware  &  Hudson  Co.,  which 
made  reference  to  the  threatening 
strike  of  the  railroad  brotherhoods, 
gave  the  meeting  a  tone  distinctly  out 
of  the  ordinary.  Expressing  its  sup- 
port of  the  sentiments  set  forth  in  these 
addresses,  the  association  passed  a 
formal  resolution  deploring  the  threat- 
ened strike  and  reaffirming  the  loyalty 
of  its  members  to  the  railroad  service. 

CiNDER-PiT  Construction 
Reporting  on  cinder-pit  construction, 
a  committee  headed  by  G.  K.  Nuss 
classified  pits  into  dry  pits,  water  pits, 
and  pits  equipped  with  mechanical  ash 
removers.  Representative  structures 
of  the  several  types  were  shown  by 
drawing  and  view.  Reference  was 
made  to  the  deterioration  of  the  faces 
of  concrete  pit  walls  under  the  action 
of  hot  cinders.  Some  roads,  it  was 
reported,  use  crushed  slag  as  aggregate 
in  place  of  stone  in  the  concrete  "as  a 
precaution  against  hot  cinders  coming 
in  contact  with  the  concrete  while  the 
pit  is  without  water."  Others  use  fire- 
brick lining  on  the  sides  of  the  pits. 
Various  types  of  construction  of  plat- 
forms of  wood,  earth  or  cinder  fill, 
concrete,  brick  and  asphalt,  and  expe- 
riences on  different  roads  were  re- 
ported by  a  committee  headed  by  F.  E. 
Weise.  Experiences  were  shown  to 
vary,  especially  in  the  matter  of  the 
comparative  advantages  of  concrete 
and  brick  surface.  Wear  of  the  surface 
.■appeared  to  be  a  much  If^ss  important 
factor  than  solidity  of  foundation  and 
freedom  from  slipperiness  in  freezing 
weather.  The  voluminous  report  of 
the  conimittee  on  "Lining  Tunnels 
Under  Traffic,"  W.  C.  Ilarman.  chair- 
man of  committee,  recorded  methods 
used  on  the  Southern  Pacific  in  con- 
creting timber-lined  tunnels,  on  the 
Lehigh  Valley  in  concreting  two  brick- 
lined  tunnels,  on  the  Canadian  Pacific 
in  lining  the  Rogers  Pass  tunnel,  and 
on  the  Pugct  Sound  in  lining  the  St. 
Paul  Pass  tunnel  shortly  after  con- 
struction. Further  tunnel  lining  ex- 
periences are  to  be  added  to  the  report. 
The  new  officers  of  the  association 
are  C.  R.  Knowles,  president;  .\rthur 
Ridgway,  J.  S.  Robinson,  J.  B.  Wood, 
C.  W.  Wright,  vice-presidents;  C.  A. 
Lichty,  secretary-treasurer;  new  direc- 
tors, F.  C.  Baylis,  M.  Johnson,  0.  F. 
Dalstrom. 
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McGill  Celebrates  Centennial 

MeGill  University,  Montreal,  cele- 
brated recently  the  hundredth  anni- 
versary of  its  founding  with  a  series 
of  brilliant  functions  participated  in 
by  many  of  Canada's  most  distinguished 
men.  The  central  feature  of  the  cele- 
bration was  the  Centennial  Convocation 
on  Oct.  13,  attended  not  merely  by  the 
distinguished  guests  and  graduates  but 
by  delegates  from  universities  all  over 
the  world.  Addresses  were  made  by 
the  principal  of  the  University,  Sir 
Arthur  Currie;  Lord  Byng,  Governor- 
General  of  Canada;  Sir  Auckland 
Geddes,  British  ambassador  to  the 
United  States;  Premier  Taschereau  of 
Quebec;  Dr.  James  Rowland  Angell, 
president  of  Yale  University,  repre- 
senting sister  universities,  and  Dr.  C. 
W.  Colby,  representing  the  graduates. 
Fifty-five  honorary  degrees  were  con- 
ferred, among  the  recipients  of  the  de- 
gree of  Doctor  of  Laws  feeing  the 
folowing  well-known  civil  engineers: 
W.  W.  Colpitts,  of  Coverdale  &  Col- 
pitts,  consulting  engineers,  New  York; 
George  H.  Duggan,  president,  Dominion 
Bridge  Co.,  Montreal;  Phelps  Johnson, 
president,  St.  Lawrence  Bridge  Co., 
Montreal ;  George  F.  Porter,  of  the 
Canadian  Bridge  Co.,  Walkerville,  Ont. 

Among  the  other  important  events 
of  the  week  were  the  unveiling  of  a 
tablet  in  honor  of  the  McGill  men  who 
were  killed  in  the  Great  War,  a  recep- 
tion of  huge  proportions  and  a  meeting 
of  the  Graduate  Society  at  which  it 
was  determined  to  create  an  endow- 
ment fund,  the  income  to  be  devoted, 
under  the  society's  direction,  to  better- 
ment projects. 

Of  the  many  interesting  smaller 
events  of  the  week,  was  a  luncheon 
given  by  the  Montreal  branch  of  the 
Engineering  Institute  of  Canada  in 
honor  of  the  engineers  upon  whom 
honorary  degrees  had  been  bestowed. 
These  engineers,  in  addition  to  those 
already  mentioned,  were  C.  V.  Corless, 
of  the  Mountain  Nickel  Co.,  Coniston, 
Ont.,  and  James  A.  MacPhail,  of 
Queens  University,  Kingston. 

More  than  2,800  graduates  registered 
for  the   celebration. 


Colonel  Russel  Promoted 

Colonel  Edgar  Russel,  chief  signal 
officer  of  the  Second  Corps  Area,  has 
been  promoted  to  the  rank  of  Brigadier- 
General.  General  Russel  is  now  engaged 
on  important  duty  in  his  area  which 
composes   New  York   and   New  Jersey. 


Bridge  Makes  Big  Profit 

According  to  the  August  report  of 
the  Interstate  Bridge  Commission  on 
the  bridge  connecting  Portland,  Ore., 
and  Vancouver,  Wash.,  the  net  income 
of  the  bridge  during  the  month  was 
about  $800  a  day  over  and  above  oper- 
ating costs,  salaries,  and  interest  on 
bonded  indebtedness.  Multonomah 
County,  Ore.,  gets  about  $15,000,  and 
Clarke  County,  Wash.,  about  $10,000  of 
the  total  profit  for  the  year. 


Hoover  Sends  Editors  Message 

Though  unable  to  be  present  at  the 
recent  National  Conference  of  Business 
Paper  Editors  in  Chicago,  because  of 
the  pressure  of  official  duties,  Secretary 
of  Commerce  Hoover  has  sent  that 
body  a  message,  part  of  which  follows: 

"We  have  indeed  great  prob'ems,  yet 
I  can  not  but  feel  that  if  these  prob- 
lems are  considered  as  human  and  not 
as  material  questions  we  can  find  their 
solution.  We  are  dealing  with  ques- 
tions of  railways,  of  farms,  of  shops, 
and  of  instruments  of  commerce  and 
industry.  But  in  the  background  of 
every  person's  mind  there  is  the  fact 
that  we  are  dealing  not  with  mechan- 
ical things  but  that  we  are  concerned 
with  the  problems  of  men,  women  and 
children.  There  must  be  in  our  dis- 
cussion of  these  matters  the  dominat- 
ing thought  that  the  better  control  of 
economic  forces  is  in  fact  simply  the 
better  comfort  of  the  country.  'Those 
several  organizations  within  the  De- 
partment of  Commerce  which  we  have 
developed  and  set  at  work  within  the 
past  few  months  are  conceived  in  this 
spirit  and  it  is  a  fine  augury  of  our 
industrial  future  to  know  that  the  pro- 
grams and  purposes  of  these  various 
departmental  activities  have  come  from 
our  manufacturers,  merchants,  and  en- 
gineers themselves. 

"The  editors  of  the  business  press 
have  shown  a  fine  spirit  of  service. 
Your  opportunity  for  leadership  is 
unique  and  unchallenged.  Upon  you 
rests  in  large  measure  the  responsi- 
bility of  the  control  of  industrial 
thought  and  opinion  in  the  detail  of  the 
industrial,  economic,  and  technical 
problems  which  confront  us." 


Chicago  Zoning  Body  at  Work 

Since  its  appointment  July  28,  the 
Chicago  Zoning  Commission  has  organ- 
ized its  twenty-two  members,  chosen  a. 
zoning  e.xpert,  Edward  H.  Bennett,  and 
now  has  several  engineering  parties  in 
the  field  obtaining  information  on  which 
to  base  a  zoning  ordinance,  later  to  be 
presented  to  the  City  Council.  H.  T. 
Frost,  assistant  t:>  Mr.  Bennett,  is  di- 
rectly in  charge  of  the  field  and  office 
work.  The  commission  is  headed  by 
Charles  Bostrom,  commissioner  of  build- 
ings. Other  city  officials  are  the  chair- 
man of  the  Board  of  Local  Improve- 
ments, commissioner  of  health,  corpora- 
tion counsel,  chairman  of  the  Chicago 
Plan  Commission  and  eight  aldermen. 
Among  the  citizens  at  large  are  an 
architect,  E.  R.  Graham,  of  Graham. 
Anderson,  Probst  &  White,  and  two 
civil  engineers,  William  Artingstall  and 
Charles    B.   Duke. 


Tennessee  Issues  Highway  Bulletin 

The  State  Highway  Department  of 
Tennessee  has  issued  the  first  number 
of  a  quarterly  publication  called  "Ten- 
nessee Highways."  Its  aim  is  to  give 
the  people  of  the  state  a  clear  under- 
standing of  the  road-building  work 
now  in  progress  and  planned. 


State  Highway  Engineers 
Favor  Fall  Lettings 

More  Replies  Received  to  Inquiry  As  to 

Policy  for  Coming  Year's 

Construction 

The  letters  tchich  follow  covclude  the 
list  of  replies  received  by  Engineering 
News-Record  in  respo7ise  to  an  inquiry 
which  it  circHlatcd : 

California — Conditions  in  California 
are  so  different  from  those  in  the  East 
and  Middle  West  that  the  subject  mat- 
ter of  the  article  referred  to  in  your 
letter  has  little  application  here.  The 
California  Highway  Commission  is  now 
working  on  the  $40,000,000  bond  issue 
for  state  highways.  In  addition  to  the 
federal-aid  allotments,  and  this  will 
provide  a  very  considerable  use  of 
labor,  both   skilled  and  unskilled. 

•'The  climatic  conditions  in  California 
are  such  that  there  is  very  little  sea- 
sonal difference  in  t2ie  volume  of  high- 
way work  in  progress.  It  is  true  that 
in  the  northern  part  of  the  state  for 
a  few  weeks  in  the  winter  months 
rains  make  difficult  paving  operations, 
but  it  is  also  true  that  in  some  portion.^ 
of  the  southern  part  of  the  state  high- 
way work  can  be  done  with  success 
during   the    winter    months    only. 

"It  is  expected  that  the  letting  of 
contracts  for  state  highway  construc- 
tion will  be  fairly  continuous  for  two 
years  or  more  from  this  date.  When 
possible,  for  the  last  year  or  two,  it 
has  been  the  policy  of  the  commission 
to  order  materials  in  advance  of  the 
awarding  of  contracts,  and  this  plan 
doubtless  will  be  continued.  Where 
this  method  entails  in  some  instances 
an  added  expense  due  to  the  necessity 
for  moving  some  of  the  materials  a 
second  time,  it  often  happens  ultimately 
that  a  saving  is  made,  as,  when  the 
materials  are  delivered  in  advance  on 
the  work  ready  for  use,  the  commission 
is  not  subjected  to  claims  for  delay  in 
delivery." — By  A.  B.  Fletcher,  State 
Highway    Engineer. 

Utah — "We  are  endeavoring  to  get 
all  our  projects  shaped  up  for  advertis- 
ing and  lettering  at  the  earliest  possible 
date.  We  have  several  projects  that 
will  be  let  this  fall,  which  we  are  in 
hopes  will  materially  benefit  conditions 
locally.  It  is  our  plan  to  do  everything 
possible  along  the  lines  that  your  letter 
suggests." — By  Howard  C.  Means, 
State  Ruad  Engineer. 

Texas — "We  have  no  closed  season 
for  highway  work  in  this  state — we  let 
contracts  and  start  work  during  each 
month  of  the  year.  The  movement 
that  Is  now  on  foot  In  your  section  of 
the  country  to  encourage  the  fall  lettinr: 
of  highway  contracts  is  not  applicable 
to  Texas.  Thero  is  hardly  a  week 
passes  during  the  entire  year  that  we 
do  not  award  several  contracts  and 
work  on  them  is  started  immediately. 
I  believe,  however,  that  the  adoption 
by  the  northern  states  of  the  policy 
you  are  advocating  will  facilitate  high- 
way work."  —  By  Rollcn  J.  Windrow, 
State  Highway  Engineer. 
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Tennessee — ^"As  a  matter  of  general 
policy  it  is  the  desire  of  the  Tennessee 
Highway  Commission  to  let  as  many 
contracts  as  possible  during  the  fall  for 
two  principal  reasons:  (1)  To  keep  as 
many  men  employed  as  possible  during 
the  winter,  not  only  in  the  department 
itself,  but  in  the  contractors'  organiza- 
tions. (2)  To  insure  stability  of  fills, 
as  no  artificial  compaction  of  fills  by 
means  of  road  rollers,  tampers,  etc., 
equals  the  natural  settlement  of  the 
soil  in  place  in  the  fill  allowed  to  re- 
main through  the  winter  and  be  acted 
upon  by  the  continuous  rain,  freezing 
weather,  etc. 

"There  are,  unfortunately,  some  other 
considerations  of  which  cognizance 
must  be  taken  in  our  particular  case, 
one  of  which  is  that  our  funds  are  not 
always  available  just  at  the  proper  time 
to  let  all  our  contracts  in  the  falL 
Therefore,  we  are  compelled  from  this 
one  practical  consideration  to  let  at 
least  a  number  of  our  contracts  at  other 
seasons  during  the  year.  It  is  the 
policy  of  the  department  to  let  high- 
way contracts  at  some  time  during  the 
fall  or  early  winter  whenever  prac- 
ticable."—  Bxj  D.  Q.  McComb,  Chief 
Engineer,  Department  of  Highways. 

IdahQr^"This  department  believes  it 
would  'be  advantageous  to  the  state  to 
let  the  bulk  of  our  highway  contracts 
in  the  Fall,  but  owing  to  the  fact  that 
the  state  treasurer  has  just  succeeded 
in  selling  the  highway  bond  issue  and 
also  advises  that  it  will  probably  be  th« 
latter  part  of  November  before  this 
money  will  become  available,  the 
amount  of  work  let  this  Fall  will  nec- 
essarily be  curtailed." — By  D.  P.  OUor^ 
Director  of  Highways. 

Minnesota  —  "This  department  hai 
adopted  a  policy  of  providing  for  an 
early  letting  on  all  highway  construc- 
tion which  can  be  prosecuted  to  any 
advantage  during  the  fall  and  winter 
months.  In  line  with  this  policy  we 
hope  to  receive  bids  on  a  large  propor- 
tion of  our  gravel  surfacing  and  pavinji 
construction  for  1922.  These  lettings 
will  be  held  during  November  and 
December,  and  definite  dates  will  be 
announced  as  quickly  as  necessary 
details  can  be  taken  care  of." — By  O. 
L.  Kipp,  Construction  Engineer. 

North  Dakota — Owing  to  the  usual 
severe  winter  conditions  that  prevail 
in  these  latitudes  it  is  impractical  to 
carry  on  extensive  road  improvements 
during  the  winter  months.  Plans  are 
being  made,  however,  to  place  consider- 
able gravel  surfacing  during  the  com- 
ing winter. 

"The  bulk  of  the  work  wnl  be  adver- 
tised during  February,  March  and  April 
of  next  year.  It  will  be  impossible  to 
prepare  plana  earlier  than  this  date 
as  we  are  still  awaiting  the  action  of 
Congress  on  future  federal  aid.  As 
soon  as  this  question  has  been  settled 
we  will  then  have  to  make  preliminary 
surveys  and  prepare  plans  before  con- 
tracts can  be  let." — By  W.  H.  Robltison, 
Chief  Engineer  and  Secretary. 


New  York  Engineers  Hear 
Financing  Discussed 

At  a  joint  meeting  of  the  New  York 
sections  of  the  national  societies  of 
civil,  mechanical,  electrical  and  mining 
engineers,  Oct.  19,  A.  B.  Leach,  of  the 
New  York  banking  firm  of  A.  B.  Leach 
&  Co.,  discussed  the  present  world 
situation  as  affecting  the  financing  of 
public  utilities  and  large  engineering 
enterprises.  He  detailed  the  various 
factors  which  have  caused  such  a  de- 
mand for  money  that  rates  of  return 
have  been  pushed  to  levels  which,  at 
the  minute,  seriously  discourage  the 
financing  of  public  utilities  and  large 
engineering  enterprises.  The  situation 
will  right  itself,  he  declared,  but  just 
now  we  must  get  the  very  highest 
production  from  existing  plants-  and 
not  expect  money  for  new  developments. 
He  emphasized  also  that  an  essential 
requirement  for  public-utility  financing 
was  the  redeeming  of  public  confidence 
by  utility  enterprises. 

Philip  Cabot  of  Boston,  member  of 
the  banking  firm  of  White,  Weld  & 
Co.,  discussed  the  engineer's  failure  as 
a  manager.  His  paper  will  be  found 
abstracted  elsewhere  in  this  issue. 


Engineering  Societies 


Calendar 

Annual  Meetings 

CITT  MANAGERS  ASSOCIATION. 
Spartanburg.  S.  C.  ;  Annual  Meet- 
ing,   Chicago,    Nov.    14-16. 

NATIONAL.  MUNICIPAL  LEAGUE. 
New  York  City ;  Annual  Meeting, 
Chicago,   Nov.    16-18. 

AMERICAN  ROAD  BUILDERS  AS- 
SOCIATION, New  York  ;  Annuul 
Convention  and  Good  Roads 
Show.  Chicago,  Jan.  17-20. 


The  Engineers   Club  of  Seattle  has 

closed  negotiations  with  the  owners  of 
the  present  College  Club  quarters  to 
take  over  that  building  as  headquarters 
when  the  new  College  Club  building  is 
finished.  On  Oct.  13  the  Engineers 
Club  of  Seattle  in  co-operation  with 
other  engineering  organizations  ten- 
dered a  luncheon  to  the  visiting  engi- 
neers attending  the  tenth  annual  con- 
vention of  the  American  Association 
of  Port  Authorities.  Maj.-Gen.  Lan- 
sing H.  Beach,  Chief  of  Engineers,  U. 
S.  A.,  was  the  principal  speaker. 

The  Texas  Section,  Am.  Soc.  C.  E.,  at 
its  annual  meeting,  Oct.  28-29,  in  Dal- 
las, will  hold  an  inspection  tour  of  the 
Trinity  Portland  Cement  Co.  plant  and 
of  the  newly  finished  Dallas-Ft.  Worth 
concrete  highway.  After  a  dinner  given 
by  the  Dallas  Technical  Club  on  Oct. 
28  there  will  be  an  illustrated  lecture 
on  the  San  Antonio  flood  by  Terrell 
Bartlett  of  San  Antonio  and  a  talk  on 
"The  Engineer  and  City  Planning"  by 
E.  A.  Wood  of  Dallas.  On  the  morning 
of  Oct.  29,  there  will  be  an  inspection 
of  the  new  29  story  Magnolia  Building. 


The   Colorado    Society   of   Engineers, 

at  its  September  meeting,  was  ad- 
dressed by  Walker  Young  on  "Prob- 
lems of  the  Colorado  River,"  with  par- 
ticular reference  to  the  development  of 
lands  in  the  lower  Colorado  River  basin 
by  the  construction  of  the  Boulder 
Canyon  reservoir. 

The  American  Water  Works  Associa- 
tion, Iowa  Section,  will  hold  a  meeting 
Nov.   1-3,  in  Omaha,  Neb. 

The  Society  of  American  Military  En- 
gineers, Philadelphia  Post,  at  its  Oct. 
27  meeting  will  be  addressed  by  Col. 
Edward  Carpenter,  ^hief  of  staff,  79th 
Division,  on  "Proposed  Organization  of 
the  Reserve  of  the  Army  of  the  United 
States." 

The    Engineers'   Club   of   Cincinnati, 

was  addressed  Oct.  20  by  Dr.  Burtis 
B.  Breese,  professor  of  psychology.  Uni- 
versity of  Cincinnati,  on  "Personality 
and  the  Attempts  to  Measure   It." 


Personal  Notes 


J.  M.  H  E  R  B  E  R  T,  of  St.  Louis,  was 
elected  president  of  the  Dallas  Ter- 
minal Railway  &  Union  Depot  Co.  at 
a  meeting  of  directors  and  stockholders 
held  in  the  office  of  the  company  Oct. 
11.  Other  officers  are:  F.  W.  Green, 
Tyler,  vice-president;  J.  F.  Lehane, 
vice-president  in  charge  of  traffic; 
E.  M.  Reardon,  treasurer;  R.  T.  Allen, 
secretary  and  auditor,  and  G.  K. 
Warner,  assistant  secretary  and  assist- 
ant auditor. 

Major-Gen.  George  Goe- 
T  H  A  L  s  arrived  in  Dallas,  Texas, 
Oct.  9  for  the  purpose  of  making  a 
survey  to  determine  the  feasibility  of 
building  a  large  lake  in  the  Trinity 
River  bottoms  instead  of  leveeing  the 
river  as  originally  planned.  Gen. 
Goethals  is  accompanied  by  several 
engineers  of  his  firm  and  is  collaborat- 
ing with  the  city,  county  and  other 
local  engineers. 

Floyd  W.  Parsons,  formerly 
editor  of  Coal  Age  and  for  the  past 
two  years  in  charge  of  the  department 
entitled  "Everybody's  Business"  in  the 
Saturday  Evening  Post,  has  become 
editorial  director  of  the  Gas  Age- 
Record. 

J.  P.  J.  Williams  has  resigned 
as  editorial  assistant  of  the  American 
Society  of  Civil  Engineers  and  has 
joined  the  faculty  of  Cooper  Union, 
New  York  City. 

W.  T.  Chevalier  has  resigned 
as  general  manager  of  the  Wailes 
Dove-Herniiston  Co.,  manufacturers  of 
bitumastic  compositions.  New  York,  to 
become  vice-president  of  the  Brearley 
Service  Organization  which  is  engaged 
in  advertising  and  publicity  work, 
specializing  on  public  relations.  Dur- 
ing the  war  he  served  as  'ieutenant- 
colonel  with  the  11th  Engineers,  one  of 
the  earliest  contingents  sent  to  France. 
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James  Z  a  n  o  l  i  o,  recently  with 
the  Colorado  State  Highway  Commis- 
sion on  work  near  Durango,  Col.,  is 
now  engaged  on  railroad  location  for 
the  Rio  Grande  Ry.  in  Utah. 

E.  F.  KULTCHAR  has  been  ap- 
pointed district  engineer,  maintenance 
of  way,  of  the  Illinois  district,  Chicago, 
Burlington  &  Quincy  R.R.,  with  head- 
quarters at  Galesburg,  111. 

C.  P.  Richardson,  assistant  en- 
gineer, Dakota  division,  Chicago,  Rock 
Island  &  Pacific  Ry..  has  been  placed 
in  charge  of  special  work  in  the  engi- 
neering department  at  the  general 
offices  in  Chicago. 

Joe  C.  Thomas,  formerly  chief 
engineer  for  the  John  T.  Milliken  in- 
terests in  Oklahoma,  is  now  with  the 
New  Mexico  State  Highway  Depart- 
ment on  work  between  Socorro  and 
San  Antonio. 

S.  P.  R  E  E  s,  f  onmerly  with  the  Pitts- 
burgh Filter  &  Engineering  Co.,  Pitts- 
burgh, Pa.,  has  been  made  manager  of 
the  municipal  filtration  department  of 
the  International  Filter  Co.,  Chicago. 


Obituary 


F  .  W  .  C  A  P  P  E  L  E  N  ,  for  24 
years  city  engineer  of  Minneapolis, 
Minn.,  died  Oct.  16.  He  was  born 
in  Grammen,  Norway,  in  1858,  and 
studied  at  the  Technical  School  of 
Cerebro,  Sweden,  and  the  Dresden 
Polytechnic  Institute  at  Dresden,  Ger- 
many, from  which  he  was  graduated 
in  1880,  entering  the  service  of  the 
Northern  Pacific  Ry.  as  a  draftsman. 
A  year  later  he  was  made  assistant 
engineer  in  charge  of  location  and  con- 
struction work.  For  two  years  he  was 
bridge  engineer  for  the  St.  Paul  & 
Northern  Pacific  Ry.,  at  Minneapolis, 
and  designed  for  that  road  the  sub- 
structure of  the  1,600-ft.  bridge  over 
the  Mississippi  at  Minneapolis.  From 
1886  to  1893  he  was  assistant  city  en- 
gineer of  Minneapolis  during  which 
time  he  designed  and  built  three  large 
bridges  over  the  Mississippi  River,  one 
of  which  is  the  Franklin  and  rein- 
forced-concrete  bridge  now  under  con- 
struction with  a  400-ft.  span,  the 
longest  of  its  type  in  the  world.  He 
also  designed  and  built  the  North  Min- 
neapolis water-works.  Since  1893,  ex- 
cept for  a  4-year  period  when  he 
was  engaged  in  private  practice,  he 
filled  the  position  of  city  engineer  of 
Minneapolis.  Mr.  Cappelen  was  a 
member  of  the  committee  on  classifica- 
tion and  compensation  of  engineers  of 
Engineering  Council  and  was  also  one 
of  the  two  engineering  members  of  the 
Minnesota  State  Board  of  Health. 

Perry  A.  Haviland,  surveyor 
of  Alameda  County,  Cal.,  for  the  past 
16  years,  died  Oct.  12  after  a  brief 
illness.  He  was,  until  recently,  senior 
member  of  the  firm  of  Haviland  & 
Tibbetts  of  San  Francisco. 


Business  Notes 


The  Chain  Belt  Co.,  Milwau- 
kee, Wis.,  has  opened  offices  in  Buffalo, 
N.  Y.,  with  T.  E.  Crocker,  formerly 
assistant  engineer  with  the  New  York 
Central  R.R.  at  Buffalo,  as  district 
manager.  He  will  handle  the  Rex  line 
including  chain,  sprocket  wheels,  trav- 
eling water  screens,  elevators  and  con- 
veyors. 

A.  T.  M  E  R  C  I  E  R,  formerly  district 
engineer  for  the  Southern  Pacific  lines 
at  Los  Angeles  and  more  recently 
superintendent  of  the  Oregon  lines  of 
the  Southern  Pacific  Co.,  has  been  ap- 
pointed general  manager  of  the  San 
Diego  and  Arizona  Ry.,  with  headquar- 
ters at  San  Diego,  Cal. 

The  Austin  Machinery 
Corp.,  Chicago,  111.,  announces  the 
incorporation  of  the  Canadian  Austin 
Machinery,  Ltd.,  Woodstock,  Ont.,  as 
sole  manufacturers  and  distributors  in 
Canada  of  the  complete  Austin  line 
of  earth-moving  and  concrete-mixing 
equipment. 

The  Wisconsin  Construc- 
tion Co.,  general  contractors  and 
engineers,  will  in  the  future  be  known 
as  the  Paul  C.  Kroeck  Co.,  with  offices 
in  Milwaukee,  Wis. 


Equipment  and 
Materials 


Vertical  Lift  Pier  Shed  Door 

Double-leaf  vertical  lift  pier  shed 
doors  which  permit  cargo  being  stored 
close  to  the  interior  face  of  the  door 
are  being  made  by  the  McHarg-Barton 
Co.,  of  New  York.  Two  sample  doors 
have  just  been  installed  on  piers  17  and 
18  of  the  Stapleton  development  for 
the  City  of  New  York. 

The  door  consists  of  two  leaves  made 
of  steel  frames  covered  with  crimped 
metal,  each  approximately  18  ft.  wide 
by  10  ft.  high,  the  upper  leaf  hanging 
above  and  just  outside  of  the  lower 
leaf  with  the  face  of  the  two  doors 
overlapping  and  touching  at  the  center 
of  the  door  opening.  As  the  door  is 
opened  the  lower  leaf  rises  vertically 
until  suspended  back  of  and  touching 
the  upper  leaf,  when  both  leaves  rise 
together  as  a  unit  following  a  concave 
circular  path  until  they  rest  suspended 
in  a  horizontal  plane  overhead  above 
the  cargo  storage  space.  In  this  oper- 
ation the  door  leaves  are  guided  by 
curved  steel  channels  attached  to  the 
roof  trusses.  This  action  is  effected 
by  means  of  an  ingenious  arrangement 
of  two  continuous  chains  attached  to 
the  two  leaves  of  the  door  on  either 
side  passing  over  sheaves  and  so 
counterbalanced  that  the  mechanism  is 
always  is  perfect  mechanical  balance  at 
all  positions  whether  one  leaf  or  two  is 
being   raised   or   lowered.     It   is   easily 


operated  by  one  man  by  means  of  a 
hand  chain  operating  through  a  set  of 
gears;  the  doors  can  be  fully  opened  to 
their  horizontal  position  close  to  the 
roof  of  the  structure  in  from  45  to  60 
sec,  or  closed  in  the  same  time. 


Five-Ton  Bucket 

A  5-ton  bucket  designed  especially 
to  handle  coal  and  ore  from  pile  to 
car  and  vice  versa,  though  having 
other  uses,  has  recently  been  manu- 
factured by  the  Blaw-Knox  Company, 
Pittsburgh,  Pa.  The  bucket,  which  is 
known    as    the    Algoma,    is    massively 


designed  to  give  the  maximum  service 
combined  with  great  closing  power. 
The  closed  length  of  the  bucket  is  ex- 
tremely small  as  compared  to  the  open 
length.  The  weight  of  the  Algoma  is 
a  little  more  than  five  tons  and  is 
capable  of  picking  up  a  load  its  own 
weight. 


Goose-Neck  Boom 

In  adapting  a  P&H  206  crane  of 
the  type  shown  in  the  accompanying 
illustration  to  the  handling  of  loads 
such  as  unit  packages  of  lumber  from 
high  piles,  it  was  found  that  the  length 
of  the  lumber  interfered  with  the 
straight  or  standard-crane  boom.     To 


overcome  this  and  eliminate  much  of 
the  costly  labor  required  to  handle 
lengths  of  lumber,  pipe,  etc.,  Pawling 
&  Harnischfeger  Company  developed 
the  goose-neck  boom.  This  boom  may 
be  lifted  almost  straight  up  without 
having  the  load  interfere. 


710 


ENGINEERING     N  E  W  S - R  E  C  0  R  D 


Vol.  87.  No.  17 


Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Cement  Production  and  Ship- 
ments Heavy  in  September 

The  movement  of  portland  cement 
continued  on  a  large  scale  throughout 
September,  more  than  11,300,000  bbl. 
ha\ing  been  shipped  from  mills,  accord- 
ing to  figures  compiled  by  the  U.  S. 
Geological  Survey.  Shipments  during 
the  third  quarter  of  the  year  were  ap- 
proximately 33,970,000  bbl.,  a  record  for 
this  quarter.  For  the  nine  months  end- 
ing Sept  30,  1921,  the  shipments 
amounted  to  74,045,000  bbl.  which  ex- 
ceeds the  former  record  volume  moved 
in  the  corresponding  period  of  1920. 

Favorable  operating  conditions  are 
indicated  by  the  large  September  pro- 
duction of  10,027,000  barrels  of  finished 
cement,  which  established  a  record  for 
that  month.  The  average  daily  produc- 
tion was  greater  than  that  of  August, 
and  had  there  been  as  many  days  in 
September  as  in  August  the  September 
production  would  have  shown  the 
larger  total. 

Stocks  of  cement  at  the  mills  were 
drawn  upon  to  supply  demand  during 
September,  as  is  customary  in  the  sea- 
son of  active  demand.  At  the  end  of 
the  month  stocks  of  finished  cement  at 
mills  were  approximately  6,9.5^,000 
bbl.  compared  with  8,280,000  bbl.  at  the 
beginning  of  the  month.  This  is  about 
135,000  bbl.  below  the  average  for  the 
month  of  September,  1917-1921. 

The  production,  shipments,  and  stocks 
of  finished  portland  cement  in  the  first 
nine  months  of  1921,  are  shown  in  the 
following  table: 

Stocks  at 
End  of 
Production    Shipmenta       Month 
Month  (Barrels)       (Barrels)         (Barrels) 

January 4,098,000      2,539,000     10.300.000 

February 4,379,000       3,331,000     11.400,000 

March 6,763,000      6,221,000     12.000,000 


693  other  establishments  and  group  in- 
dustries throughout  the  country  re- 
ported during  the  first  seven  months  of 
this  year. 

Summarizing  the  wage  reductions 
made  during  the  last  60  days  and  for 
the  first  seven  months  of  the  year, 
the  analysis  shows  an  average  reduc- 
tion of  16  per  cent  affecting  almost 
5,000,000  workers  in  952,000  establish- 
ments or  industrial  groups  in  practi- 
cally every  key  industry  in  the  country. 

By  deducting  1,879,000  railroad  and 
express  employees  who  received  an 
average  wage  reduction  of  12  J  per  cent, 
the  average  reduction  for  the  other  950 
groups  and  establishments  is  18.1  per 
cent. 

In  the  buildng  trades  the  more  im- 
portant changes  reported  included 
wage  reductions  in  Chicago,  Detroit, 
Da^-ton,  Ohio;  Fort  Wa>-ne,  Ind.;  Cali- 
fornia, and  Westchester  County,  New 
York. 
60 


15,240,000 

12,091,000 

April 

\lBy 

June 

8.651.000 
9,281.000 
9,296,000 

27,228,000 

7.919,000 
9,488,000 
10,577,000 

27,984,000 

12.600.000 
12,450,000 
11,150.000 

July 

Auicuat 

September 

9,568,000 
10,244.000 
10,027,000 

29,839,000 

10,301,000 
12,340,000 
11,329,000 

33,970,000 

10.414.000 
8,280.000 
6,953,000 

Total 

72,307,000 

74,045.000 

Average  Wage  Reduction  So  Far 
This  Year  Is  16  per  Cent 

Wage  reductions  during  August  and 
September  from  3  per  cent  to  50  per 
cent  and  averaging  14,9  per  cent  for 
over  400,000  additional  workers  in  259 
industrial  groups  and  establishments, 
are  shown  in  a  special  digest  made  by 
the  J.  L.  Jacobs  Company,  engineers 
and  statisticians,  Chicago.  This  aver- 
age of  14.9  per  cent  compares  with  the 
average  reduction  of  15.9  per  cent  in 
wages  for  over  4,450,000  employees  in 


Unemployment  As  It  Affects 
the  Building  Trades 

Climatic   Conditions    Governing   Factor 
— ^Three  Winter  Months  Hardest 

By  Ernest  S.  Bradford 


The  Tinemplo>'ment  existing  from 
year  to  year  in  the  building  trades  is 
shown  in  one  of  the  charts  reproduced 
herewith  as  presented  to  one  of  the 
committees  of  the  President's  Confer- 
ence on  Unemployment.  The  data  from 
which  this  chart  was  compiled  were 
taken  from  the  state  of  New  York  and, 
while  not  purporting  to  apply  in  ex- 
actly the  same  ratios  to  the  entire 
country,  are  nevertheless  believed  to 
be  in  many  respects  fairly  typical  of 
the  ups  and  downs  of  the  construction 
industry. 

A   study  of  the   building   unemploy- 
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American  Locomotive  Company 
Receives  Large  Order 

Recent  orders  received  by  the  Ameri- 
can Locomotive  Company  include  the 
following:  For  the  Chilean  State  Rail- 
ways, 20  broad  gage  Mikado  type  en- 
gines, 195  tons  each;  for  the  Chicago, 
Rock  Island  &  Pacific  R.R.,  14  Mikado 
type  engines,  1G8  tons;  for  the  Missis- 
sippi Central,  two  Mikado  type  engines, 
89  Uuis;  for  the  I^iCrosse  &  South- 
eastern E.R.,  one  ten-whwler,  67  tons. 
The  firm  has  also  recently  finished  47 
engines  for  the  Pekin-Suiyuan,  7  of 
which  are  the  largest  engines  ever  ex- 
ported from  the  United  States.  The 
placement  of  an  order  by  the  Chicago, 
Rock  Island  &  Pacific  for  14  Mikado 
type  engines  is  one  of  the  largest  do- 
mestic orders  placed  in  some  time. 


ment  situation  as  shown  by  certain 
charts  and  figures  kept  over  a  long 
period  of  years  may  reveal  in  time 
respects  in  which  seasonal  lack  of 
work  can  be  reduced  by  making  some 
provision  for  other  work  for  building 
employees  during  slack  periods.  Such 
a  suggestion  was  made  by  the  economic 
advisory  committee  of  the  unemploy- 
ment conference.  Until  this  is  done, 
the  winter  will  mean  in  all  northern 
cities  a  marked  curtailing  of  construc- 
tion work  and  increased  idleness  due 
to  that  cause.  The  present  year,  how- 
ever, is  clearly  an  exceptional  one 
which  rt-quires  unusual  eiTort  to  ""S- 
suage  what  may  become  an  abnormally 
high   unemployment  season. 

As  compared  with  the  metal  trades, 
the    building     trades     curve     shows    a 
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much  greater  fluctuation  and  a  wider 
range  of  unemployment.  One  inter- 
esting feature  of  the  chart  herewith  is 
the  low  percentage  of  unemployment 
during  the  winter  of  1905-6,  and  again 
the  winter  of  1912-13.  The  explana- 
tion which  at  once  suggests  itself,  that 
this  was  due  largely  to  the  mild  win- 
ters of  those  years,  is  confirmed  by 
reference  to  the  files  of  the  United 
States  Weather  Bureau.  During  the 
winter  of  1905-6  the  entire  period  from 
January  to  March  was  mild  enough  to 
allow  the  carrying  on  of  construction 
almost  continuously. 

Figures  from  which  the  accompany- 
ing chart  was  made  were  collected  for 
more  than  a  dozen  years  and  extend 
over  a  long  enough  period  to  justify 
the  conclusion  that  they  represent  a 
clearly  marked  movement  in  the  in- 
dustry. No  figures  were  collected 
after  the  middle  of  1916  inasmuch  as 
funds  were  lacking.  How  valuable 
definite  fig'ures  would  be  for  the  cur- 
rent year,  collected  consistently  by  a 
responsible  statistical  body,  and  com- 
parable with  previous  years,  is  mani- 
fest. Knowledge  of  the  extent  of  ex- 
isting unemployment  in  the  building 
and  other  trades  would  assist  in  meas- 
uring the  extent  of  the  problem  con- 
fronting us  this  winter  and  taking  in- 
telligent action  regarding  it.  Relief 
for  unemployment  could  thus  be  ex- 
pedited and  the  improvement  of  the 
general  business  situation  would  be 
hastened. 

It  is  apparent  that  a  thorough  study 
is  necessary  before  the  problem  of  un- 
employed building  trade  mechanics  can 
be  handled.  As  yet  little  attention  has 
been  paid  to  discovering  what  occupa- 
tions will  dovetail  with  construction 
and  furnish  work  from  December  to 
March.  This  is  a  field  in  which  enter- 
prising employers  of  building  labor  or 
practical  students  of  unemployment 
problems  can  perform  a  service  to  the 
country  by  developing  a  plan  which 
will  eliminate  some  of  these  seasonal 
fluctuations. 


Employment  in  Selected 
Industries  Quickens 

Comparing  the  figures  of  September, 
1921,  with  those  of  identical  establish- 
ments of  September,  1920,  the  Bureau 
of  Labor  Statistics  finds  increases  in 
the  number  of  persons  employed  in 
eight  industries  and  decreases  in  six 
industries.  The  most  important  increase, 
59.2  per  cent,  appears  in  the  woolen 
industry,  while  an  increase  of  18.4  per 
cent  is  shown  for  boots  and  shoos,  and 
one  of  1.3.9  per  cent  for  cotton  finishing. 
Decreases  of  42  per  cent,  35  per  cent, 
and  31.6  per  cent  appear  in  iron  and 
steel,  car-building  and  repairing  and 
paper  making  respectively. 

Comparative  data  for  September  and 
August  of  this  year  show  that  in  eleven 
industries  there  were  increases  in  the 
number  of  persons  on  the  payroll  in 
September  as  compared  with  August, 
and  three  decreases. 


New  York  Construction  Materials 
and  a  Railroad  Strike 

New  York  is  so  favorably  situated 
that  even  a  serious  railroad  strike 
will  not  keep  out  necessary  supplies. 
With  barge  and  lighter  sei'vice  supple- 
menting, the  railroads  terminating  in 
Jersey  City  and  Manhattan,  New  York 
producers  and  dealers  believe  that  there 
will  be  no  serious  interruption  in  sup- 
plies of  construction  materials.  Pro- 
ducers and  dealers  have  foreseen  the 
possible  stringency  as  follows: 

Steel — A  large  dealer  advises  he  has 
ample  warehouse  stocks  in  Jersey  City, 
which  will  be  shipped  to  the  metropoli- 
tan district  by  trucks,  except  in  the 
contingency  of  a  ferry  tie-up.  Of 
course  mill  shipments  will  be  out  of  the 
question  except  in  the  event  of  emer- 
gency operation  of  the  railroads. 

Sand  and  gravel — Unlimited  supplies 
may  be  shipped  by  water. 

Crushed  Stone — 'As  stone  is  shipped 
by  water  the  only  possibility  of  short- 
age can  come  from  a  protracted  strike 
cutting  off  fuel  supplies  for  tow-boats. 
An  important  producer  advises  that  he 
has  two  months'  supply  of  coal  and  one 
month's  supply  of  powder. 

Common  Brick — There  is  no  reserve 
stock,  but  the  kilns  supplying  New 
York  district  can  supply  any  demand 
on  short  notice  by  barge  from  the  Hud- 
son River  district. 

Hollow  Tile  —  Reserve  stocks  are 
large  and  can  be  shipped  from  Perth 
Amboy  by  truck,  coming  in  either  by 
New  Jersey  or  Staten  Island  ferries. 

Cement — Liberal  supplies  already  in 
New  York  warehouses  will  be  aug- 
mented by  shipments  from  both  the 
Lehigh  and  Hudson  River  districts,  the 
latter  predominating.  Supply  is  safe 
except  in  the  case  of  a  protracted 
strike. 

Lime  —  Warehouse  stocks  are  heavy 
and  can  be  reinforced  by  water  ship- 
ments. 

Steel  Pipe  —  Heavy  warehouse  stock 
will  afford  ample  supply  for  a  reason- 
able length  of  time. 

Industrial  Association  Idea 
Spreads  on  Pacific  Coast 

The  Industrial  Association  of  San 
Francisco,  which  was  one  of  the  out- 
growths of  last  summer's  building 
strike  in  that  city  has  rapidly  gained 
popularity  as  the  principles  for  which 
it  stands  have  been  put  into  effect. 
Reference  to  this  organization  appeared 
in  Engineering  News-Record  Sept.  8, 
1921,  p.  427.  Early  in  October  reports 
from  other  Pacific  Coast  centers  indi- 
cated that  the  industrial  association 
plan  now  in  effect  in  Los  Angeles  and 
San  Francisco  is  more  or  less  definitely 
being  considered  in  other  Coast  cities. 

The  program  being  followed  is  that 
of  giving  equal  consideration  to  all 
three  interests  involved  in  industrial 
relations,  namely:  The  public,  capital 
and  labor.  Union  organization  is  not 
discouraged  in  any  way,  but  union 
activities  that  work  contrary  to  public 
interest  are  vigorously  opposed. 


Railway  Wins  Pay  Cut  Order 
From  Labor  Board 

The  United  States  Railroad  Labor 
Board  has  authorized  a  20  per  cent 
wage  reduction  for  engineers,  motor- 
men,  firemen,  conductors,  and  Drakemen 
of  the  Electric  Short  Line  Railway  Co., 
Chicago.  In  ordering  the  cut  the  La- 
bor Board  took  into  consideration,  for 
the  first  time  in  its  deliberations,  the 
financial  condition  of  the  petitioning 
railway.  It  was  pointed  out  that  unless 
a  reduction  was  allowed,  the  road  must 
become  bankrupt.  The  reduction  was 
made  retroactive  to  Oct.  16. 


To  Start  Railroad^  Work  in  Texas 
Costing  $425,000 

The  first  work  on  roadbed  improve- 
ments, totaling  $425,000  to  be  made  by 
the  M.  K.  &  T.  Ry.  Co.  in  Texas  will 
begin  Nov.  1  with  the  laying  of  new 
rails  between  Hillsboro  and  Waco  and 
continue  until  Jan.  1.  About  $25,000 
of  the  e.xpenditure  will  be  for  flood  dam- 
ages incurred  during  the  recent  San 
Antonio  storm.  A  meeting  of  the  dis- 
trict superintendents  of  the  maintenance 
of  way  department  was  held  in  Dallas 
Oct.  10  with  W.  M.  Whittenton,  assist- 
ant chief  operating  officer,  presiding. 


Average  Earnings  of  Factory 
Employees  in  New  York 

According  to  figures  compiled  by  the 
chief  statistician  of  the  New  York  State 
Department  of  Labor,  the  average 
weekly  earning  of  New  York  state  fac- 
tory workers  declined  45c.  during  July. 
The  July  average  weekly  earning  in  the 
factories  as  a  whole  was  $25.26,  which 
is  $3.67,  or  13  per  cent,  less  than  the 
record  average  earning  of  last  October. 
The  rise  in  weekly  earnings  since  June, 
1914,  is  99  per  cent.  Reductions  in 
working  time  were  again  responsible 
for  the  larger  part  of  the  decrease  in 
average  earnings. 


Increased  Demand  Further 
Reduces  Idle  Cars 

According  to  reports  just  received  by 
the  car  service  division  of  the  Amer- 
ican Railway  Association,  increased  de- 
mand for  transportation  facilities  has 
resulted  in  a  further  reduction  in  the 
number  of  idle  freight  cars.  For  the 
period  from  Oct.  1  to  Oct.  8  this  de- 
crease amounted  to  29,450  cars,  making 
the  total  idle  freight  cars  345,920.  Of 
this  number  202,950  were  in  need  of 
repairs  and  the  remaining  142,970  were 
in  good  order  and  could  be  placed  in 
service  immediately  if  traffic  conditions 
warranted.  This  figure  compares  with 
172,420  surplus  freight  cars  in  good 
order  on  Oct.  1. 


Residents  Get  Preference  on 
New  Jersey  State  Work 

Residents  of  the  state  will  be  given 
preference  when  it  comes  to  the  em- 
ployment of  skilled  and  unskilled  labor 
on   state   work   of  the   Department  of 
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Institutions  and  Agencies,  State  of 
New  Jersey.  This  announcement  has 
been  made  by  Commissioner  Burdette 
G.  Lewis,  and  is  in  keeping  with  a 
determination  on  the  part  of  the  state 
board  of  control  to  contribute  as  far 
as  possible  to  the  solution  of  the  unem- 
ployment problem  in  New  Jersey. 

British  Columbia  Prepares  For 
Winter  Road  Work 

The  British  Columbia  Government  at 
Victoria  has  sold  government  bonds  to 
the  value  of  $2,000,000  to  provide 
money  for  active  road  construction 
during  the  winter  months,  Hon.  John 


Hart,  minister  of  finance,  announces. 
The  bonds  are  six  per  cent,  run  for  25 
years,  and  are  payable  as  to  interest 
and  principal  in  Canada  only. 

Seattle  Building  Increases 

Substantial  increases  in  the  volume 
of  construction  undertaken  in  Seattle 
during  September  were  noted,  and  in- 
dications point  to  an  increasing  volume 
of  business  in  the  construction  field 
during  the  balance  of  the  year.  Dur- 
ing the  month  of  September,  permits 
valued  at  $1,355,430  were  issued,  some- 
thing like  $500,000  higher  than  for 
September  of  last  year. 


Dallas  County  Rejects  Bids 
on  Road  Bonds 

The  Dallas  County,  Texas,  Commis- 
sioners' Court  has  recently  rejected  a 
number  of  bids  made  for  the  second 
series  of  road  bonds  amounting  to 
$2,700,000  because  the  court  did  not 
believe  that  the  best  price  offered  was 
either  what  the  bonds  were  worth  or 
all  that  could  be  gotten  for  them.  The 
first  series,  disposed  of  last  year, 
amounted  to  $2,100,000,  bore  5  per  cent 
interest  and  sold  for  a  premium  amount- 
ing to  almost  7  mills.  The  series  now 
offered  for  sale  bears  5i  per  cent  and 
the  best  bid  offered  was  94Jc. 


Weekly  Construction  Market 

THIS  limited  price  list  is  published  weekly  for  the     changes  on  the  less  important  materials.    Moreover,  quotations  tor  all  construction  materials  and  for  the 

purpose  of  giving  current  prices  on  the   principal     only  the  chief  cities  are  quoted.  important  cities.    The  last  complete  list  will  be  found 

construction  materials,  and  of  noting  important  price         The  first  issue  of  each   month  carries  complete  in  the  issue  of  October  6.  the  next,  on  November  3. 

Minne-  San 

Steel  Products:                            New  York       Atlanta           Dallas          Chicago    apolis  Denver      Francisco          Seattle    Montreal 

Structural  shapes,  100  lb ?2  88           24.00             $4.00             ?2.8S     ?3 .  16  $3.75           33.70               ?4.00       $i.OQ 

Structural  rivets,  100  lb 3.70            5.2S              S.50               3.68       4.  IS  4.25             5. SO             -4. SO        6,50 

Reinforcing  bars,  i  in.  and  larger,  100 

lb 2.78            3.20             3.50              2.78      3.18  3.S7i          2.35               3.7S        3.75 

Steel   pipe,   black,  3;   to  6  in.  lap, 

discount 51%       52.65-5%     45%              65^%      58.9-5%     38%  51.8%               55%          5% 

Cast-iron    pipe,  6  in.  and  over,  ton     45.30          40.50          S4.30—42.60@44.10  47.80  52.00          50.00           -53.00      60.00 
Concreting  Material: 

Cement  vfithout  bags,  bbl 2.40          -2.60              2.55               1.97       2.26  3.10            2.84                3.10        3.10 

Gravel,  i  in.,  cu.yd 2.00          -2.00              2.25               165—1.50  2.50            2.25                1.50         1.50 

Sand.cu.yd          1.25               1.35              2.25                1.65     -.50  1.10             1.50                 1.50         1.25 

Crushed  stone,  1  in.,  cu.yd 1.80tol.90     2.25              3.20              1,60       2.25  3.50            2,25                3.00        2.10 

Miscellaneous: 
Pine,  3x12  to  12x12, 20  ft.  and  under, 

Mft                           45.00          38.00            35.00            48.00    36,00  50.00          29.00              24.00    120.00 

Lime  finishing,  hydrated,  ton....       16.99           19. ()0            25.00             18.00     29.00  30.00       -22.00              27.50      21.00 

Lime   common,  lump,  per  bbl. .. .          3.69              1.60               2.75                1.40       1.40  2.95              1.90                2 .  75        15.00 

Common  brick,  delivered,  1,000...    -18.40           11.00             12.72             11.00     17.00  14.00           18,00              14.00       16.00 
Hollow     building    tile.    4x12x12, 

block Notused         .14                 .124               .0821     .092  .09               .12*                 .10           .IS 

Hollow    partition    tile     4x12x12, 

block                               11370         ,14                 ,124               ,0657     ,092  ,10              .  14i                 .11       

Linseed  oil.  raw,  5  bbl.  lots,  gal 73           -.85                 .93            —.80     -.76  —.92               .83                   .79           .90 

Common  Labor: 

Common  labor,  union,  hour 75®, 80     ,35              72\         .50  .50@.55        .75                .50@.60.  ._.  .  .^ 

Common  labor,  non-union,  hour 20                .3S@.45     .35®. 40   .50  .3S@.40      ,50@.5S          .50      .23®. 30 

Explajiatlon  of  Prices — Prices  are  to  con-  sO-lb  bags;  common  lump  lime-  per  180-lb.  delivered,  San  Francisco  quotes  on  Heath 
tractors  in  carload  lots  unle.ss  other  quan-  net.  Minneapolis  quotes  on  fir  instead  tile,  5J  x  8  x  Hi,  Prices  are  all  t.o.b.  ware- 
ties  are  specified.  Increases  or  decreases  of  pine.  Brick  and  hollow  tile  de-  liouses  except  C.  I.  pipe,  which  is  mill  price 
from  previous  quotations  are  indicated  by  Uvered.  Cement  on  cars:  $2.45  delivered,  plus  freight  to  railway  depot  at  any  ter- 
+  or  —  signs.  For  steel  pipe,  the  pre-  Gravel,  sand  and  crushed  stone  quote  at  pit.  minal.  Lumber  prices  are  delivered  "at 
vailing  discount  from  list  price  is  given:  -^rg  quote  on  brown  lime  per  180-lb.  net;  .ship  tackle  in  San  Franci.sco  ex  mill. 
45-5%  means  a  discount  of  45  and  5  per  white  is  $1.70  for  Kelly  l.slaiid  and  $1  G.'j  .Seattle  quotes  on  Douglas  flr  instead  of 
cent  45(&50  means  a  range  of  45  to  50  per  j^j.  Sheboygan,  Common  labor  not  organ-  pine;  and  on  lime  in  paper  bags,  Montreal 
cent  Charge  of  15c,  per  100  lb.  for  cutting  j^ej  nenver  quotes  cement  "on  tracks"  ;  quotes  sand,  stone,  gravel  and  lump  lime 
reinforced  steel  into  2-ft  lengths  or  ovt-r.  gravel  and  .sand  at  pit,  stone  on  cars,  lime,  per  ton.  Cement,  lime  and  tile  are  de- 
New  Yoric  quotations  are  delivered  except  brick,  hollow  tile  and  lumber  on  job.  Tile  livered  ;  sand,  gravel  and  stone,  on  sidmg; 
tiles  which  are  "on  trucks."  Common  lump  price  is  at  warehouse,  l.insoed  oil,  deliv-  brick  fob,  plant ;  steel  and  pipe  at  ware- 
lime  ucr  28Mb  net;  both  lump  and  hy-  cred,  Atlanta  quotes  sand,  stone  and  gravel  house.  Ceme"t  price  is  in  (\.nadiai.  fuiids^ 
drateJ^  quoted  f.o.S  cars  New  vSrk.  Sand  per  ton  Instead  "f  -"^.^  .;->---  '^1?  per'^cen^"  a"''prls^'"n,""  Bat' ^chrge'"i's"*80c* 
gravel  and  crushed  stone  are  quoted  along-  '''"^^'•■•,h' ^^^Vl  S?eel  c^trron  pipe  and  per  bbl  D  iscounfof  10c  %er  bbK  for  pay- 
TiT^'c^ill^^uXrbU^^xlTu^rin     c^rushe'd  's'to  "e" f .o.!!'' cirt  other    n'la^terials  inent  within  20  days  from  date  of  shipment. 

Changes  Since  Last  Week 

Steel  plates  are  quoted  at  the  Pitts-    rail;  f2.45  per  100  lb.  by  lake  and  rati.  $25.40  per  ton  the  previous  Quotation, 

burgh  n^ills  at  ?1.60@$1.65  for  small     Reinforcing  bars  arc  quoted  in  Seattle  Conimon  brick  is  quoted  m  New  Yort 

tonnages;   but  business  has  been  done     at  $4.50  as  against  $5  per  100  lb.  Sl.'^l^c'To     "1'    "'    "/Tl      If 

as  low  as  $1.50@$1.55  per  100  lb.    Struc-        Decreases   in   cast-iron  pipe   are   re-  $16;  $18  40  per    housand  <  -^'ivered. 

tural  shapes  are  quoted  at  $1.50@$1.65     ported  in  two  cities.     Seattle  quotes  $53  A  decline  of    c.  per  gal    in  the  price 

asagatTarwrk'sprico\f  $1X0@     as   against    $55    and    Chicago   $42.60@  of    linseed    oil    .s    "PoHed    ,„    Denver. 

S1.75  per  100  lb.     Reinforcing  bars  are     $44.10  as  compared  with  $4.-,.60  per  ton.  Atlanta  and  Chicago;  while  M-nne^P^''" 

quoted    at    $1.50    with    small    tonnages         Atlanta    reports    a   drop    of    9c.    per  quotes  a  drop  of  5c.  per  gal.  in  5  bbl. 

selling  at  $1.G0@$1.65  per  100  lb.     Mill     bbl.    in    the    price    of    cement.     Gravel  lots.                    ,,     •     r>  ,   ,.„j„   CnWnirs 

shipments.    New    York,    of    structural    prices  have  declined  50c.  in  Minneapolis  Building  crafts  in  Colorado  Springs 

steel   shapes  and   plated  are   quoted  at     and    1.3c.   per  cu.yd.   in   Atlanta.     Min-  Col     are    reported    as    having    ceased 

S1.98@$2.13;   bars   at   $1.88@$2.03   per     neapolis  quotes  sand  at  50c.  as  against  work  October  20  when  th'^/^aee  ™- 

100  lb.     Minneapolis  quotes   mill  ship-     $1  per  cu.yd.  at  pit.     Hydrated  fini.shing  tion,  approved  by   the  State  Industrial 

ments  of  steel  shapes  at  $2.51  via  all     lime  is  quoted  at  $22  as  compared  with  Commission,  was  placed  in  effect. 
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Defeated  bj'  Public  Opinion 

SELDOM  has  there  been  a  more  striking  example  of 
the  force  of  public  opinion  than  in  the  capitulation  of 
the  railroad  brotherlioods  last  week.  The  public  not 
only  expressed  its  thorough  disapproval  of  the  strike, 
but  that  disapproval  backed  up  the  railroads  and  public 
officials  in  their  plans  for  meeting  the  emergency.  As 
Mr.  Sheppard,  president  of  the  Order  of  Railway  con- 
ductors put  it,  the  opposition  of  the  public  and  the 
Administration  made  it  plain  that  the  brothei'hoods 
could  not  obtain  their  "objectives." 

Working  Rules  Paramount 

BECAUSE  the  Labor  Board  has  agreed  to  consider 
all  current  working  rule  disagreements  before  tak- 
ing up  any  new  wage  reductions,  there  has  been  a  too 
wide-spread  feeling  that  the  brotherhoods  have  once 
more  in  effect  won  what  they  set  out  for.  The  fact  is 
that  the  working  agreements  are  more  important  than 
the  wage  scales.  The  cost  of  running  the  railways, 
which  after  all  is  what  must  be  made  less  if  all  of  us 
are  to  prosper,  can  be  reduced  by  a  rational  revision  of 
the  working  rules  much  more  quickly  and  justly  than 
by  any  straight  wage  reduction.  If  the  Labor  Board 
approaches  these  working  rules  with  a  fair  mind  and 
with  a  judicious  consideration  of  what  they  mean  in 
operating  costs,  its  decision  in  their  settlement  will 
make  the  matter  of  base  wage  scales  of  secondary 
importance. 

Hydraulic  Dam  Cores 

r'T  THE  light  of  the  observations  on  the  slope  washout 
at  the  Englewood  dam  reported  in  the  news  columns 
it  seems  necessary  to  revise  some  current  notions  on 
hydraulic  dam  construction.  The  essential  question  has 
been  whether  a  water-deposited  puddle  core  consolidates 
rapidly  or  remains  semi-fluid  for  a  time.  Much  has  been 
said  concerning  this  question.  The  discussions,  with  it.i 
background  of  the  large-scale  accidents  at  Necaxa  and 
Calaveras,  has  tended  to  cause  doubt  as  to  the  advisa- 
bility of  using  what  is  certainly  the  cheapest,  and  many 
think  the  best,  method  of  building  earth  dams,  namely 
the  hydraulic  fill  method.  But  the  facis  of  the  Engle- 
wood core  exposure  make  it  plainly  evident  that  a 
hydraulic  core  may  be  so  built  as  to  be  solid  even  up  to 
the  top  layers,  just  deposited.  The  section  of  the  dam 
in  which  the  washout  occurred  had  been  built  up  at 
much  more-rapid  rate  than  the  rest,  because  it  was  the 
closure  of  the  gap  at  a  temporary  spillway  maintained 
last  sea.son;  yet  consolidation,  or  perhaps  we  may  say 
precipitation  ef  the  core  silt  was  so  prompt  that  the 
much-discussed  semi-fluid  zone  was  not  80  ft.  deep,  nor 
even  20  ft.,  but  was  actually  non-existent.  Moreover, 
the  core  mass  laid  bare  proved  to  be  not  merely  a  solid 
substance  but  a  tough  substance,  one  possessing  dis- 
tinct structural  value.    These  facts  clarify  effectively  a 


field  in  which  doubts  have  had  a  harmful  influence.  The 
same  facts,  it  is  said,  have  been  revealed  in  othei 
aspects  on  various  earlier  experiences  in  the  Miami 
dam  work.  It  is  to  be  hoped  that  these  will  soon  be  laid 
before  the  profession  in  full. 

Joint  Committee  Report  Not  Final 

ALTHOUGH  the  progress  report  rendered  last  June 
.  by  the  Joint  Committee  on  Concrete  and  Rein- 
forced Concrete  was  expressly  labeled  "tentative"  there 
are  a  number  of  engineers  who  are  disposed  to  use  il 
as  a  finished  document.  Such  is  the  finality  printer's 
ink  confers.  The  committee  took  this  chance  when  it 
presented  a  unanimous  report  but  there  seemed  to  be 
no  other  way  in  which  prospective  specification  could 
be  gotten  before  the  thousands  of  members  of  the 
constituent  societies.  It  is  only  fair  to  the  committee 
to  say  that  there  was  by  no  means  agreement  on  all  of 
the  provisions  of  the  report  but  that  expediency  pointed 
to  a  unanimous  acceptance  of  the  preliminary  draft. 
Criticism  would  thereby  become  more  concentrated  and 
final  acceptance  made  more  easy.  This  criticism  will 
have  its  first  voice  at  a  three-day  meeting  proposed  by 
the  American  Society  of  Civil  Engineers  in  December, 
The  other  societies  will  follow  with  similar  meetings, 
and  until  these  meetings  are  reported  and  the  basis 
of  the  opposition  revealed  no  one  should  assume  any 
finality  to  the  provisions  of  the  specifications. 

Improvement  of  Plant  Railways 

POSSIBILITIES  of  economy  in  the  operation  of  the 
industrial  railway  systems  at  large  manufacturing 
plants  are  suggested  by  the  recent  paper  on  electric 
operation  of  the  railways  of  steel  plants  by  R.  B.  Ger- 
hardt,  abstracted  in  Engineering  News-Record,  Oct. 
20,  p.  652.  As  a  rule  such  a  plant  railway  is  apt  to 
receive  little  attention  as  to  cost,  being  regarded  as  a 
minor  expense  in  the  operation  of  the  plant.  Conse- 
quently there  are  unsystematic  track  layouts,  inadequate 
maintenance,  inconvenient  service  and  high  but  un- 
known or  unrecognized  operating  costs.  It  is  probable, 
then,  that  material  economies  may  be  effected  in  the 
construction  and  operation  of  many  railways  of  this 
class,  irrespective  of  a  change  in  traction.  It  is  of 
particular  interest  to  note  that  although  the  third-rail 
contact  .system  is  usually  considered  undesirable  for 
yard  service,  Mr.  Gerhardt  regards  it  as  entirely  prac- 
ticable. In  fact,  it  appears  to  be  necessary,  in  order  to 
meet  a  certain  condition  in  steel  plants.  But  as  this 
condition  is  not  universal,  most  plants  would  be  free 
to  compare  the  two  systems  on  their  merits.  As  deciaed 
economy  in  favor  of  electric  operation  is  indicated  by 
the  paper,  it  would  be  of  "value  to  be  able  to  check 
against  the  author's  views  the  actual  results  of  an  elec- 
trified plant  railway.  They  would  be  of  much  value,  too, 
to  those  having  to  deal  with  plant  design  and  opei-ation, 
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San  Francisco  Bay  Bridge 

THERE  has  ne%-er  been  any  consolidation  of  cities  on 
San  Francisco  Bay.  Oakland,  Richmond.  Berkeley, 
Alameda,  San  Mateo  and  others  are  independent  munici- 
palities, grouped  around  a  central  city  whose  area  is 
only  46.4  sq.  miles.  San  Francisco  is  like  New  York 
City  before  the  five  boroughs  were  united  to  form  one 
municipality.  The  last  census  figures  show  the  San 
Francisco  metropolitan  area  to  have  a  population  of 
approximately  1,000,000  but  means  of  intercommunica- 
tion between  the  city  and  the  suburban  districts  are 
not  good.  The  air  line  distance  between  the  San  Fran- 
cisco and  Oakland  city  halls  is  only  8 J  miles,  but  by  rail 
or  highway  it  is  nearly  90  miles.  The  direct  route 
involves  a  water  trip  of  20  minutes,  besides  a  street  car 
ride  in  both  cities.  Via  the  auto  ferry  route,  the  trip  is 
still  longer,  requiring  40  minutes  at  best.  Because  of 
this  long  trip  and  delays  due  to  congestion,  the  auto- 
mobile traffic  has  been  only  nominal.  The  automobile 
ferry  operated  by  the  Southern  Pacific  Co.  handled  an 
average  of  1,667  pleasure  cars  per  day  during  1920. 
This  might  be  considered  a  large  number  for  a  city  of 
the  same  size  in  another  part  of  the  country,  but  Cali- 
fornia has  more  automobiles,  on  a  per  capita  basis,  than 
any  other  state — one  for  evei-y  6.2  persons  in  1919.  On 
a  Sunday  or  a  holiday,  as  many  as  30,000  pleasure  cars 
have  been  counted  leaving  San  Francisco  over  the  one 
well-paved  highway  "down  peninsula." 

It  is  this  tendency  toward  much  auto  travel  that 
launched  the  pi-esent  campaign  for  a  transbay  bridge. 
The  commuters'  desire  for  something  better  than  the 
present  passenger  ferry  service,  of  course,  increased 
popular  interest  in  the  bridge  project,  but  so  far  as  the 
time  element  is  concerned  it  is  doubtful  if  the  running 
time  of  interurban  trains  over  the  majority  of  the  pro- 
posed bridge  routes  would  materially  decrease  the  time 
between  terminals.  It  may  be,  rather,  that  the  most 
satisfactory  service  for  the  regular  commuter,  within 
the  reach  of  economic  investment,  would  be  gained  by 
building  a  viaduct  from  the  Oakland  side  to  Goat 
Island,  thereby  reducing  the  ferry  trip  from  2.85  to 
1.5  mi.  But  putting  a  roadway  for  vehicles  on  that  via- 
duct and  using  auto  ferries  would  be  no  means  satisfy 
the  automobilist.  In  California,  at  least,  experience 
with  auto  ferries  is  that  peak  loads  are  so  great  that  it 
is  not  economical  to  maintain  the  equipment  necessary 
for  adequate  service  at  such  times.  For  these  reasons 
a  distinction  should  be  made  between  the  service  the 
commuter  wants,  that  is,  the  quickest  means  of  reach- 
ing destination,  and  that  which  the  automobilist  insists 
upon,  a  continuous  through  route.  To  the  automobilist 
it  will  not  matter  that  the  through  route  is  a  little 
longer  than  the  air  line  distance,  but  he  will  in  nowise 
be  content  with  the  interrupted  travel  of  a  ferry. 

Thus  if  a  crossing  for  automobiles  can  be  provided 
at  considerably  less  than  the  cost  of  a  structure  to  serve 
both  vehicular  and  rail  travel,  then  the  additional  cost 
of  a  railroad  bridge  does  not  seem  to  be  justified  at 
present.  The  proponents  of  crossings  designed  to  serve 
all  kinds  of  traffic  will  not  agree  with  this  view.  In 
fact,  it  has  already  been  charged  that  to  oppose  a 
"road  and  rail"  crossing  is  to  lack  confidence  in  the 
future  of  the  city  and  to  place  limitation  upon  its 
growth.  Quite  the  contrary  is  true.  San  Francisco 
Bay  is  destined  to  have  many  crossings  and  the  present 
question  is  merely  that  of  deciding  on  the  type  and 
location  of  the  one  which  should  be  built  first. 


The  A.  S.  M.  I.  Convention 

IN  ANY  engineering  society  whose  field  covers  so  wide 
a  range  as  does  that  of  the  American  Society  for 
Municipal  Improvements,  which  held  its  twenty-seventh 
annual  convention  at  Baltimore  last  week,  as  reported 
in  the  news  columns  of  this  issue,  the  program  of  tech- 
nical papers  and  committee  reports  must  necessarily  be 
comprehensive  if  all  specialties  are  to  be  treated.  It  is 
questionable,  however,  whether  the  maximum  of  service 
is  accomplished  by  attempting  to  dispose  of  any  such 
volume  of  material  as  was  scheduled  at  Baltimore.  The 
program  listed  no  less  than  35  technical  papers  and  37 
committee  reports — a  total  of  72  addresses — to  be  dis- 
posed of  in  six  sessions  averaging  3  hours  each,  or  a 
total  of  18  hours. 

If  such  a  program  is  to  be  completed,  it  is  obvious 
that  an  average  time  limit  of  15  min.  must  be  allotted 
to  each  paper  or  report,  assuming  they  follow  one 
another  without  interruption.  On  this  basis,  however, 
no  time  is  available  for  discussion,  admittedly  one  of 
the  most  important  features  of  any  gathering  of  engi- 
neers. Certainly  one-third  of  the  time  of  the  technical 
sessions  is  not  too  much  to  give  to  discussion  from  the 
floor,  especially  if  the  membership  present,  represent- 
ing a  country-wide  expei'ience  of  many  years  in  all 
branches  of  municipal  engineering,  is  to  give  expression 
to  details  of  practice  and  new  developments  of  timely 
value.  If,  therefore,  we  deduct  one-third  from  the  total 
of  18  hours  assigned  to  technical  subjects,  we  would 
have  12  hours  in  which  to  dispose  of  72  addresses,  or  an 
average  of  10  min.  for  each  paper.  Any  one  who  has 
been  an  attendant  at  engineering  society  meetings 
knows  the  futility  of  allowing  as  little  time  as  10  min. 
for  the  average  paper  or  report ;  three  times  this  amount 
would  be  nearer  the  actual  requirements. 

If  some  analysis  of  this  sort  had  been  made,  it  is 
doubtful  whether  the  Baltimore  program  would  have 
been  so  heavily  overloaded  as  was  the  case.  The  result, 
of  course,  was  an  almost  total  elimination  of  discussion. 
In  the  face  of  this  situation,  however,  the  chair,  through- 
out the  four-day  meeting,  never  once  strove  to  relieve 
the  tediousness  of  most  of  the  sessions  by  imposing  any 
time  limit  on  any  speaker.  The  incoming  administra- 
tion of  the  society  will  have  an  opportunity  of  exercis- 
ing to  a  greater  degree  than  was  evident  at  this  year's 
convention,  businesslike  methods  in  scheduling  and 
actually  conducting  the  technical  program. 

The  fault  noted  is  not  confined  to  the  American 
Society  for  Municipal  Improvements,  but  that  organiza- 
tion has  been,  for  years,  a  consistent  offender.  Far 
more  valuable  than  an  attempt  to  pile  up  the  largest 
possible  volume  of  technical  papers  and  reports  would 
be  an  effort  to  inquire  into  what  new  developments  had 
taken  place  in  the  various  engineering  specialties  during 
the  year,  select  men  competent  to  present  the  chief 
points  of  interest,  and  request  others  to  start  discussion 
in  the  hope  of  bringing  out,  at  the  meeting,  details  of 
procedure  which  others  have   found  useful. 

Then,  too,  there  is  the  important  point  of  exercising 
discrimination  in  the  placing  of  papers  and  reports  on 
the  program  so  that  the  new  and  important  develop- 
ments may  be  accorded  more  prominence  than  merely 
routine  matters.  Lengthy  general  descriptions  of  local 
engineering  works,  representing  nothing  but  standard 
practice,  should  be  curtailed  and  time  devoted  to  what 
the  year  has  brought  out  in  methods,  materials,_orjequip- 
ment  that  make  for  progress. 
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To  be  of  maximum  value  to  those  who  attend  it,  an 
engineering  convention  must  receive  a  considerable 
amount  of  advance  planning  by  men  with  an  apprecia- 
tion of  relative  values,  and  a  generous  amount  of  time 
should  be  allotted  to  discussion  from  the  floor. 


Politics  or  Engineerin 

SOME  of  the  engineers  who  wrote  the  report  on  the 
Narrows  tunnel  for  the  New  York  City  Board  of 
Estimate  object  to  our  editorial  comment  on  that  report 
last  week.  They  contend  that  this  tunnel  was  author- 
ized by  the  same  legislature  and  governor  as  authorized 
the  Port  Authority  and  that  blame  for  ignoring  that 
Authority  lies  at  Albany.  They  feel  that  our  criticism 
implies  a  political  bias  to  their  report. 

We  refuse  to  consider  the  case  of  the  Port  of  New 
York  a  .political  one ;  its  future  is  so  bound  up  in  the 
life  of  the  whole  nation  that  it  presents  one  of  the  fore- 
most economic  problems  of  the  day.  Both  from  an  eco- 
nomic and  engineering  standpoint  the  port  must  be  con- 
sidered as  a  geographical  unit,  which  means  that  it 
must  either  be  in  the  joint  control  of  the  two  states  in 
which  it  lies  or  it  must  pass  under  national  jurisdic- 
tion. The  former  solution  has  been  initiated,  but  the 
City  of  New  York — and  by  that  we  do  not  mean  the 
mayor  or  the  Board  of  Estimate  or  any  of  the  so-called 
political  elements  alone,  i)ut  also  the  i-eal  estate  inter- 
ests and  most  of  the  business  bodies — have  fought  the 
merger  of  the  port  interests  from  start  to  finish.  That 
is  the  reason  why  any  report  to  a  city  body  which 
ignores  the  Port  Authority  appears  to  be  merely  a 
phase  of  the  same  opposition. 

There  is  no  quarrel  with  the  engineering  features  of 
the  report — that  was  made  plain  in  last  week's  com- 
ment— in  fact,  the  figures  and  deductions  are  more  con- 
cise and  complete  than  we  have  seen  in  any  similar 
analysis  but  we  insist  that  the  proprieties  would  have 
been  better  served  by  some  reference  to  the  Port 
Authority's  report  or  activities.  That  Authority  has 
been  established;  New  York  City  has  its  rights  and 
privileges  guarded  in  the  future  actions  of  the  Au- 
thority. A  proper  sympathy  with  the  joint  scheme  of 
control  would  seem  to  require  an  acknowledgment  of 
the  role  the  Aufnority  will  play  in  the  development  of 
the  port  through  the  proposed  tunnel  and  belt  line. 
Would  the  engineers,  for  instance,  have  recommended 
elaborate  changes  in  channel  deepening  or  location  with- 
out reference  to  the  War  Department's  control  or  ap- 
proval? And  yet  in  justification  of  an  interborough 
tunnel  scheme  they  emphasize  the  value  to  the  port  of 
a  new  railroad  in  the  neighboring  state  and  object 
when  it  is  suggested  that  they  might  have  accorded 
some  recognition  to  an  interstate  body  that  has  been 
formed  to  control  just  such  a  railroad. 

The  conflict  between  the  city  and  the  interstate  idea 
has  been  so  acrid  that  to  disregard  it  even  in  an  engi- 
neering report  is  to  throw  the  weight  of  those  making 
the  report  against  the  joint  port  idea.  To  criticise  such 
an  omission  is  not  to  ascribe  sinister  political  motives 
to  the  engineers.  Their  off'ense,  if  any,  is  not  positive 
but  negative  and  Is  serious  in  that  it  may  be  taken  as 
indicating  a  state  of  mind  in  the  city  of  New  York 
which  does  not  augur  well  for  the  joint  port  idea.  The 
Port  Authority  itself  is  by  no  means  blameless;  it  has 
shown  little  disposition  to  concede  anything  or  explain 
anything  to  the  city  authorities.  Both  city  and  inter- 
state body  need  instruction  in  the  art  of  compromise. 


Lessons  of  the  Crisis 

THERE  are  various  lessons  to  be  learned  from  last 
week's  crisis — one  of  preparation  and  the  other  of 
the  folly  of  flying  in  the  face  of  a  policy  that  has 
solid  support.  Of  preparation,  the  lesson  can  be  put  in 
the  old  adage,  "In  time  of  peace  prepare  for  war." 
Public  opinion — combined  with  efforts  to  run  the  roads 
— would  have  defeated  the  strike  after  it  had  come. 
But  the  victory  before  the  battle  was  due  to  the  ener- 
getic preparations  by  the  railways  and  public  officials 
to  meet  the  situation.  Many  railroad  and  public  officers 
believed  even  at  the  announcement  of  the  strike  that 
it  would  not  occur.  Nevertheless  they  did  not  remain 
idle.  They  worked  under  the  theory  that  it  would  come. 
The  railroads  recruited  new  forces.  Public  officials 
made  censuses  of  food  and  fuel  supplies  and  organized 
trucking  transportation.  To  them  there  was  no  other 
thought,  as  far  as  their  actions  were  concerned,  than 
that  the'  war  would  come.  Possibly  we  are  not  clear 
now  of  a  railroad  stoppage,  and  that  eventually  the 
brotherhoods  will  make  the  test.  Should  that  occur 
the  public  will  be  several  laps  ahead  in  the  lesson  of 
last  week,  "In  time  of  peace  prepare  for  war." 

On  the  brotherhoods'  side  we  hope  that  they  have 
learned  the  lesson  that  it  is  futile  to  work  against  a 
policy  that  has  practically  universal  public  appi-oval. 
Just  now  the  public  favors  price  reduction.  Particu- 
larly is  it  demanding  lower  railway  rates.  Further- 
more, it  is  intolerant  of  efforts  whereby  one  element 
of  the  community  tries  to  maintain  an  advantage  over 
the  others.  The  farmers,  the  salaried  workers  and 
large  groups  of  manual  workers,  both  organized  as 
well  as  unorganized,  have  suffered  heavy  pay  cuts. 

When  it  is  appreciated  that  the  support  of  these 
classes  was  absolutely  necessary  to  the  brotherhoods  if 
they  were  to  win,  the  absurdity  of  the  proposed  strike 
rises  to  the  height  of  the  ridiculous.  In  effect  the 
brotherhoods  were  saying,  "We  know  that  your  pay 
has  been  cut,  but  nevertheless  we  want  you  to  go 
through  the  inconvenience  of  a  great  railroad  strike 
and  see  your  mines  and  factories  close  so  that  we  may 
not  have  our  pay  reduced."  It  was  a  fine  display  of 
lack  of  good  sense  and  generalship. 

Not  only  the  railroad  brotherhoods  but  the  mine  work- 
ers as  well  need  to  realize  the  futility  of  antagonizing 
the  whole  public.  The  latter  are  preparing  for  a  big 
strike  on  April  1  next;  at  least  they  refuse  now  to  sur- 
i-ender  the  strike  weapon  by  agreeing  to  arbitration  in 
a  new  wage  agreement,  although  the  operators  are  ready 
to  arbitrate.  All  those  with  the  best  information  believe 
that  the  strike  is  almost  certain.  The  issues  are  bound 
after  a  month  or  two  to  get  into  the  public  prints  and 
the  public  will  have  an  opportunity  to  prepare  itself 
well  in  advance  of  the  difficulty.  Without  attempting 
now  to  discuss  the  merits  of  the  case  it  is  apparent  that 
the  miners  have  lost  the  first  engagement  in  refusing 
to  agree  to  arbitration.  It  is  also  certain  that  the  public 
is  going  to  be  ranged  on  the  side  that  will  tend  to  bring 
a  reduction  in  price  of  coal.  Coal  prices  are  more  gall- 
ing to  the  individual  than  railroad  rates.  These  factors 
must  be  taken  into  consideration  by  the  mine  workers 
or  they  are  likely  to  find  themselves  next  spring  in  the 
position  the  unions  were  in  last  week. 

In  any  event  the  public  is  far  stronger  today  than  it 
was  last  week  in  meeting  issues  of  that  sort.  If  it  backs 
up  unanimous  views  by  vigorous  preparation  it  can  save 
itself  the  sufferings  inevitable  in  general  strikes. 
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Concrete  River  Wall  Poured  Inside  Large  Steel  Form 

In  Building  Ohio  Basin  Terminal  of  Barge  Canal  at  Buffalo  Under  Water  Concrete  Placed  True  to  Line 

and  Grade  by  Flexible  System  of  Forms 


HEAVY  steel  forms  in  units  40  ft.  high  and  20  ft. 
long  are  being  used  in  the  construction  of  the  con- 
crete dock  walls  of  the  Ohio  Basin  at  Buffalo,  N.  Y.,  for 
the  New  York  State  Barge  Canal.  The  forms  were 
adopted  for  undenvater  concrete  work  after  careful  con- 
sideration of  the  relative  cost  and  efficiency  of  the  usual 
cofferdam  method.  \Yhi\e  the  investment  in  the  steel 
forms  is  greater,  it  is  expected  that  there  will  be  a 
material  saving  due  to  the  speed  that  can  be  made  by 
the  adopted  method. 

The  major  part  of  the  work  at  Ohio  Basin  completed 
up  to  1920  consisted  of  the  entrance  retaining  walls 
founded  on  rock  and  built  inside  of  cofferdam  and  the 
dredging  of  the  basin  to  a  depth  of  20  ft.  This  work 
was  done  partly  by  the  Walsh  Construction  Co.  until 
suspended  by  war  conditions  and  then  taken  over  by 


Holf  Elevation 


DETAILS   OF   STEEL    FORMS    USED    O.V  BUFFALO   BAliGE  CANAL  WALL 


the  state  authorities  under  the  Walters  Act  until  sus- 
pension for  lack  of  funds.  In  1920,  proposals  for  con- 
structing certain  portions  of  the  dock  wall  around  the 
Ohio  Basin  were  invited  and  the  work  subsequently  let 
to  the  Great  Lakes  Dredge  &  Dock  Co.,  Buffalo,  N.  Y. 

The  principal  part  of  the  present  construction  of 
this  terminal  consists  of  building  a  conci'ete  gravity 
wall  1,550  ft.  long  and  founded  on  the  rock  at  eleva- 
tions from  21  to  28  ft.  below  normal  water,  the  com- 
plete wall  being  from  28  to  35  ft.  high.  The  original 
proposed  section  had  a  vertical  harbor  face  of  19.6  ft., 
then  battered  6  on  1  to  bedrock.  The  back  had  a  top 
batter  followed  by  offset  steps.  The  lower  section  of 
the  dock  wall  is  built  of  third  class  concrete  made  of 
1  part  cement.  3  parts  sand  and  6  parts  crushed  stone 
or  gravel.  The  upper  section  is  built  of  second  class 
concrete  made  of  1  part  cement, 
^  2i    parts    sand    and    5    parts 

crushed  stone  or  gravel. 

Under  the  specifications  the 
contractor,  if  he  so  desires,  is 
allowed  to  place  concrete  under 
water  to  El.  561.9,  which  is 
12  ft.  below  mean  water  sur- 
face. Concrete  so  placed  shall 
have  added  thereto  one  extra 
bag  of  cement  per  cubic  yard 
of  concrete,  and  shall  be  placed 
by  tremie  or  by  any  other 
?  method  which  may  be  accept- 
able to  the  engineer.  All  con- 
crete above  El.  561.9  shall  be 
placed  in  dry.  Permission  was 
granted  the  contractor  to  build 
this  wall  by  placing  concrete 
under  water. 

Departing  from  the  usual 
method  of  building  submerged 
gravity  walls  inside  cofferdam 
the  Great  Lakes  Dredge  &  Dock 
Co.  decided  to  develop  a  form 
which  could  be  made  to  fit  the 
variations  in  the  rock  surface, 
and  could  be  lifted  as  a  unit, 
and  used  continuously  without 
being  in  any  way  destroyed  or 
i-ebuilt  except  in  so  far  as  it 
was  necessary  to  make  the 
changes  in  the  bottom  to  lit 
the  variations  in  the  rock.  Such 
a  form  was  designed  and  con- 
structed by  the  Blaw-Knox  Co. 
of  Pittsburgh. 

The  form  consists  of  a  rigid 
frame  made  up  of  trusses  rig- 
idly braced  in  the  vertical  and 
horizontal  direction  and  built 
to  enclose  the  outline  of  the 
dock  wall.  From  this  frame 
the  form  for  the  front  and 
back  is  suspended  and  supported 
by  mea«s  of  screw  jacks   and 
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STEEL.  DOCK  WALL  FORM  BEFORE  BEING  DROPPED 
OVERBOARD 

toggle  arms  in  such  a  manner  that  the  forms  can  be 
set  exactly  to  the  desired  shape  and  dimension  of  the 
wall  and  aftei-wards,  when  the  form  has  been  filled  and 
the  concrete  sets,  released  from  the  concrete  from  above 
without  the  help  of  a  diver,  and  moved. 

The  general  design  of  the  trusses  and  the  front  and 
back  form  suspended  from  the  trusses  is  shown  in  the 
views  and  drawings.  The  bulkheads  for  each  end  are 
made  so  that  they  can  be  either  removed  separately  or 
handled  with  the  fonn.  They  are  held  to  the  form  by 
means  of  lugs  riveted  to  the  ends  of  the  steel  wales  on 
the  forms,  into  which  wales  the  trusses  of  the  bulk- 
head fit  so  that  when  the  bulkheads  are  placed  and  the 
concrete  poured  the  pressure  on  the  bulkheads  is  trans- 
mitted into  the  longitudinal  wales  of  the  forms. 

One  of  the  views  shows  in  larger  detail  the   turn- 


buckles  and  jacks  which  sus- 
pend the  form  from  the 
frame  by  means  of  which 
the  form  can  be  set  to  exact 
elevation  in  the  water  and 
adjusted  horizontally  in  re- 
lation to  the  trusses  until 
the  desired  dimensions  are 
obtained. 

When  submerged  the  form 
rests  on  four  adjustably 
posts,  one  at  each  corner  t)f 
the  frame.  These  posts  are  adjustable  in  a  vertical 
direction  by  means  of  a  series  of  holes  which  bolt  up 
to  the  frame  or  where  quicker  adjustment  is  needed 
by  means  of  screw  jacks.  These  corner  posts  are  set 
at  the  right  elevation  while  the  form  is  out  of  water. 

The  correct  elevation  of  the  comer  post  is  obtained 
by  sounding  the  rock  surface  where  the  form  is  to  be 
placed,  using  a  specially  built  sounding  raft,  60  ft.  long 
and  30  ft.  wide.  This  is  built  of  12  x  12-in.  longitudinal, 
end  and  intermediate  cross  timbers,  covered  by  3  x  6-in. 


SECTION  OP  CONCRETE 
WALL 


fOR.M  IX  PLACE— ROCK  SURFACE  BEING  CLEANED  WITH 
CENTRIFUGAL  PUMP 


plank,  spaced  with  6-in.  horizontal  intervals,  through 
which  the  soundings  are  taken  with  a  wooden  sounding 
pole  shod  with  a  steel  point.  Four  steel  pipes,  4  in. 
in  diameter  are  used  to  steady  the  raft.  These  slide  up 
and  down  within  a  5-in.  pipe,  which  projects  several 
feet  above  and  below  the  deck.  In  other  words,  these 
larger  pipes  slide  up  and  down  the  outside  of  the 
smaller,  when  the  raft  rises  and  falls  with  the  changing 
water  level.  A  wooden  staff  gage  is  attached  to  the 
smaller  pipe,  which  is  adjusted  to  give  elevations  above 
tide  water  corresponding  to  the  plans  and  profiles. 
The  sounding  raft  is  further  steadied  by  four  lines 
leading  diagonally  to  anchors. 

A  fixed  water  opening  for  base  line  sounding  is  used, 
which  corresponds  to  the  face  line  of  the  dock  wall, 
which  is  established  by  a  point  on  shore  and  a  distance 
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target.  After  the  sounding  raft  is  in  exact  position 
.soundings  are  taken  both  longitudinally  and  trans- 
versely, which  are  corrected  for  the  rise  and  fall  of  the 
water.  Transverse  soundings  are  then  plotted  on  cross- 
section  paper  and  carefully  examined  for  any  possible 
error. 

To  facilitate  obtaining  the  depth  below  the  established 
water  surface,  a  celluloid  template  is  used,  from  which 
when  correctly  placed,  the  depths  are  read  off  a  gradu- 
ated edge.    These  depths  are  referred  to  the  lower  edge 


When  the  wall  to  be  built  is  less  than  20  ft.  in  height, 
trusses  are  of  sufficient  strength  to  take  the  horizontal 
pressure.  As  these  walls  are  more  than  this  height,  it 
was  necessary  to  place  one  row  of  tie  rods  at  the  bottom 
holding  the  trusses  together.  These  tie  rods  are  placed 
in  the  form  before  it  is  lowered  and  pulled  from  above 
after  the  concrete  has  set.  \\'hen  a  diver  is  available  it 
is  quicker  to  have  him  take  off  the  nuts  at  one  end  before 
the  rods  are  pulled  or  arrangement  is  made  to  pull  the 
rods  without  a  diver  if  necessary. 


CONCRETING    PLANT   IN   BACKGROUND 


of  the  steel  plates  forming  the  side  of  the  form.  Meas- 
uring down  from  this  edge  nails  are  driven  in  the  lower 
planks  of  the  form  and  the  form  sawed  to  a  cui-ve  cor- 
responding  to   the   bedrock   surface. 

When  the  forms  were  built  the  maximum  and  mini- 
mum of  the  bedrock  was  obtained  and  the  lower  timber 
part  of  the  form  fixed  accordingly.  The  deepest  portion 
of  the  dock  wall  was  first  poured,  followed  in  sequence 
by  the  decreasing  shallower  ones.  This  allowed  the 
timber  to  be  steadily  reduced,  so  that  up  to  this  time 
no  shimming  has  been  found  necessaiy. 

The  forms  weigh  approximately  60  tons  and  are 
handled  by  a  derrick  barge  of  that  capacity.  This  barge 
is  the  G.  L.  D.  &  D.  Co.  dipper  dredge  No.  8.  the  dipper 
ai-m  being  removed  and  a  boom  substituted. 

After  the  form  is  set  the  rock  surface  is  cleaned  by  a 
centrifugal  pump  operating  a  12-in.  suction  pipe,  which 
removes  the  mud  loosened  by  water  jets  directed  by 
divers.  Examination  of  the  bottom  by  a  diver  is  also 
made  before  any  concrete  is  placed. 


tfTLLL  FORM   I\  FOKEGKOUND 


The  form  is  operated  for  alternate  2T)-ft.  blocks.  Two 
forms  are  used  and  the  first  is  provided  with  bulkheads, 
casting  blocks  and  leaving  a  gap  between  the  blocks 
corresponding  to  the  length  of  a  block,  so  that  the  rear 
form  overlapping  two  precast  blocks  will  fill  in  the  gap. 
Construction  joints  between  the  different  blocks  are 
provided  and  the  recesses  for  same  are  cast  in  connec- 
tion with  the  first  forms  carrying  the  bulkheads. 

The  Niagara  River  sand  and  gravel,  which  forms  the 
aggregate  for  the  concrete,  is  brought  to  the  side  of 
the  floating  mjxer  plant  on  scows  and  is  transferred  to 
the  storage  hopper  placed  over  the  mixer  by  a  revolving 
crane  operating  a  clamshell  bucket.  The  concrete  is 
placed  in  the  form  by  means  of  a  2  cu.yd.  bottom  dump 
bucket  operated  from  a  steel  boom  supported  on  the 
mixer  scow.  Ordinarily  8  hours  are  occupied  in  filling 
a  form  to  about  one  foot  above  water  surface,  the  con- 
tents being  about  2.'J0  cu.yd. 

In  order  to  examine  the  concrete,  several  ?.0-in.  diam. 
test  wells  have  been  provided.     Examination  has  shown 
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that  the  concrete  is  of  excellent  quality.  These  wells 
are  filled  before  the  top  of  the  dock  wall  is  poured — ^in 
the  dry  in  the  usual  manner. 

The  method  was  conceived  and  designed  by  F.  C. 
Hibbard,  manager  of  the  Great  Lakes  Dredge  &  Dock 
Co.  at  Buffalo,  W.  P.  Feeley,  division  engineer  and 
R.  W.  Reed,  superintendent  of  the  work.  B.  E.  Failing, 
senior  assistant  engineer  and  Elias  H.  Anderson,  assist- 
ant engineer,  are  in  charge  of  the  work  for  the  State 
of  New  York,  under  the  direction  of  Frank  M.  Williams, 
state  engineer,  and  it  was  through  their  co-operation 
that  the  present  method  was  made  possible. 


The  Tulsa,  Okla.,  Water  Situation 

THREE  different  sources  of  water  for  Tulsa,  Okla., 
the  Arkansas  River,  Shell  Creek  and  Spavinaw 
River,  each  have  such  strong  advocates  that  the  news- 
papers of  that  city  are  filled  with  columns  of  comment, 
some  of  which  is  personal  and  acrimonious.  However, 
there  does  not  seem  to  be  much  serious  disagreement 
as  to  the  engineering  features. 

At  present  the  Arkansas  River  water,  filtered,  is  the 
supply.  It  is  hard  and  contains  such  a  large  amount  of 
salt  at  times — up  to  1,500  p.p.m. — that  many  people  do 
not  use  it  for  domestic  purposes.  In  boilers  it  foams 
and  encrusts  badly.  Contracts  have  recently  been  let  to 
increase  the  filter  plant  capacity  from  6  to  12  m.g.d. 
However,  few  people  in  Tulsa  apparently  look  upon  the 
Arkansas  as  the  ultimate  source  of  water  for  the  city. 

The  privately  developed  Shell  Creek  supply  is 
impounded  behind  a  hollow  dam  nearing  completion, 
storing  the  water  from  a  drainage  area  of  20  sq.  miles 
which  in  dry  years  would  probably  not  furnish  suffi- 
cient water  for  the  city's  present  needs.  The  quality  is 
good  and  the  controversy  is  over  the  expediency  of 
utilizing  it  for  a  few  years  only  at  the  high  figure  and 
on  the  conditions  at  which  it  may  be  obtained  from  the 
owner,  Charles  Page.  A  few  thousand  feet  of  pipe  line 
will  make  it  available.  Mr.  Page  has  already  made  a 
contract  for  a  36-in.  pipe  line  from  the  Shell  Creek 
resei-voir  to  Sand  Springs.  This  can  be  extended  all 
the  way  to  Tulsa  within  four  months. 

Ultimately  it  is  the  unanimous  opinion  that  an 
adequate  supply  can  only  be  obtained  through  a  .50-mile 
conduit  from  the  Ozark  Mountains.  Surveys  have  been 
made  of  a  line  to  the  Spavinaw  Creek  as  the  most  likely 
source.  All  i-eports  indicate  that  the  quantity  and 
quality  are  satisfactory.  Estimates  of  costs  are  now 
being  made. 

Recently  reports  have  been  made  by  water-works  en- 
gineers on  all  of  these  supplies.  A  report  by  C.  Arthur 
Brown  on  the  present  condition  of  the  filter  plant  (see 
Engineering  Neva-Record,  Aug.  1,  1918,  p.  221,  for 
description  of  the  plant)  indicated  that  it  is  in  good 
physical  condition  but  that  recent  poor  results,  putting 
muddy  water  into  the  city,  were  due  to  incompetent 
operation.  Mr.  Brown  found  that  too  many  baffles  had 
been  removed  to  keep  the  water  moving  through  the 
mixers.  The  diaphragms  on  the  filter  controllers  he 
found  clogged  with  mud  which  gained  entrance  during 
the  period  when  the  plant  was  improperly  operated.  A 
competent  operator  has  recently  been  employed  and  the 
plant  is  being  put  back  into  shape.  It  can  clarify  and 
soften  the  water  if  properly  handled. 

W.  R.  Holway,  consulting  engineer  for  the  water 
department,  has  just  made  a  report  on  the  Spavinaw 


supply.  He  has  been  able  to  locate  a  gravity  conduit 
leading  the  water  to  within  five  miles  of  the  city.  It 
must  then  be  pumped.    The  water  requires  no  treatment. 

A  committee  of  the  local  chapter  of  the  American 
Association  of  Engineers,  headed  by  Donald  Witten, 
consulting  engineer,  reported  fully  on  the  Shell  creek 
supply  and  recommended  its  use  but  advised  keeping 
up  the  Arkansas  River  plant  as  a  reserve. 

The  last  i-eport  made  public  was  by  George  G.  Earl 
general  superintendent.  New  Orleans  Sewerage  and 
Water  Board,  and  Prof.  Edward  Bartow,  University 
of  Iowa,  Iowa  City,  the  former  representing  the  Tulsa 
Water  Commission  and  the  latter  the  Retail  Merchants 
Association.  They  recommend  (1)  negotiating  for  a 
temporary  supply  from  Shell  Creek;  (2)  expediting  the 
additions  to  the  filter  plant;  (3)  pushing  the  Spavinaw 
project  to  completion  as  rapidly  as  possible  (three  years 
is  the  earliest  estimated  time)  ;  (4)  arranging  as  far  as 
possible  tnat  the  three  systems  be  mutually  supporting. 

The  situation  appears  to  be  decidedly  complicated 
politically.  The  water-works  oflScials  are  apparently 
against  the  temporary  supply  idea  but  the  filter  plant 
has  been  allowed  to  get  into  such  shape  that  the  poor^ 
water  purveyed  has  proved  to  be  a  powerful  factor  in 
the  hands  of  the  adherents  of  the  temporary  supply. 
The  fancied  or  actual  financial  advantages  to  be  gained 
by  Mr.  Page  through  marketing  a  good  water  supply  at 
10c.  per  1,000  gal.  for  a  three-year  period  are  held  up  to 
the  public  by  the  sellers  of  bottled  water  and  other 
interests  opposed  to  him  in  as  profiteering  a  light  as 
possible.  Now  that  the  filters  have  been  put  back 
into  shape  the  water-works  officials  are  opposed  to 
repudiating  their  own  plant  by  admitting  a  temporary 
supply  that  will  entail  high  water  rates. 

C.  S.  Younkman  is  chairman  of  the  Tulsa  Water 
Commission. 


Cause  of  Chicago  Grain  Elevator  Explosion 

IGNITION  of  dust  due  to  a  fire  in  the  drier  "is  by  far 
the  most  probable  cause"  of  the  disastrous  explosion  at 
the  Chicago  &  Northwestern  grain  elevator  on  March 
19,  according  to  a  paper  read  recently  before  the  West- 
ern Society  of  Engineers  by  David  J.  Price,  engineer  of 
development  work  for  the  Bureau  of  Chemistry,  U.  S. 
Department  of  Agriculture.  The  accident  was  described 
in  Engineering  Neivs-Record,  March  31,  p.  560,  and  a 
paper  by  Mr.  Price  was  published  April  14,  p.  634. 

In  the  recent  paper  on  the  elevator  explosion  it  is 
stated  that  the  drier  had  been  in  opei-ation  until  1} 
hours  before  the  explosion,  and  that  a  week  previously 
there  had  been  a  fire  in  the  drier,  supposed  to  have 
been  due  to  the  ignition  of  dust  on  the  steam  coil.  This 
fire  was  discovered  about  5  a.m.  and  though  it  was  sup- 
posed to  have  been  extinguished,  it  broke  out  again  at 
3  p.m.,  when  it  was  necessary  to  run  a  hose  line  into  the 
building.  Furthermore,  fires  in  the  drier  had  been  more 
or  less  frequent  for  some  time,  and  it  is  assumed  that 
this  was  one  reason  why  that  part  of  the  plant  was 
being  given  a  thorough  cleaning  at  the  time. 

Possibly  dust  which  had  lodged  in  the  drier  became 
ignited  and  during  the  cleaning  was  brushed  or  shaken 
from  its  lodging  place,  thus  igniting  the  dust  in  sus- 
pension throughout  the  drier.  The  fact  that  the  drier 
house  was  so  completely  destroyed  is  held  to  indicate 
that  possibly  there  was  an  explosion  with  some  violence 
in  the  drier  before  the  flames  spread  to  the  basement. 
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Non-Bacteriai  Population  of  Sewage  Trickling  Filters 

Review  of  Literature  and  Observations  at  Three  Maryland  Plants  Indicate  That  Vegetable  Growths  Are 
More  Harmful  Than  Helpful  and  Animal  Growths  Harmless  or  Beneficial — Methods  of  Control 

By  Charles  R.  Cox 

The  Department   of  Bacteriolog)-.   School   of  Hy^ene   and  Public 
Healtli,  Johns  Hopkins  University,  Baltimore.  Md. 

ALL  SEWAGE  trickling  filters  depend  in  part  for 
l\  their  efficiency  upon  the  biochemical  reactions  re- 
sulting from  the  activity  of  the  organisms  induced  to 
grow  on  the  filtering  medium  by  the  abundant  supply  of 
organic  food  material  from  the  sewage  in  the  presence 
of  atmospheric  oxygen.  The  accepted  theoiy  of  the 
action  of  these  filters  is  that  the  organic  solids  in 
suspension  and  colloidal  solution  are  adsorbed  by  the 
gelatinous  film  on  the  stones,  after  which  they  are  acted 
upon  by  the  enzymes  of  the  bacteria  constituting  part 
of  the  film  mass.  The  products  of  these  biochemical 
actions  ai'e  usually  simpler  compounds,  such  as  carbon 
dioxide  and  ammonia  and  stable  organic  matter.  Thus 
full  credit  for  this  action  is  given  to  the  bactei'ia  bring- 
ing about  the  liquefjK'tion  of  proteins,  carbohydrates 
and  fats,  and  the  nitrification  of  the  ammonia  resulting 
from  the  protein  degradation.  There  is  no  doubt  that 
this  view  is  substantially  correct,  but  as  all  active 
trickling  filter  mediums  contain  numerous  organisms 
other  than  bacteria,  the  complete  action  may  not  be 
understood  unless  the  significance  of  this  higher  life  is 
also  considered. 

Summary  of  Literature  of  the  Subject 

A  search  of  available  engineering  and  biological  liter- 
ature has  failed  to  bring  to  light  any  extensive  studies 
regarding  the  biochemistry  of  sewage  disposal,  other 
than  those  concerned  with  the  well  known  specific  ac- 
tions of  the  bacterial  enzymes  mentioned  above.  With 
few  exceptions,  the  only  mention  made  of  the  higher 
organisms  in  trickling  filters  was  when  some  type  of 
growth  was  causing  abnormal  operation  or  nuisances. 
Few  data  were  given  regarding  the  nonnal  flora  and 
fauna.  The  following  summary  of  the  literature  of  the 
subject  is  given: 

Fuller,  in  his  "Sewage  Disposal,"  states  that  most  trick- 
ling filters  contain  "enormous  numbers  of  several  varieties 
of  worms  which  undoubtedly  play  a  considerable  part  in  the 
alimination  of  organic  matter."  The  most  prevalent  are 
the  white  larva  of  the  small  moth-like  fly,  Psychoda  alter- 
nata,  and  small  red  worms  similar  to  earthworms.  The 
adult  Psychoda  are  found  in  large  numbers. 

Mctcalf  and  Eddy,  in  "American  Sewerage  Practice," 
state  that  excessive  organic  growths  in  England  occur  in 
winter  and  early  spring,  and  that  they  could  be  removed 
by  applying  one  liter  of  a  20  per  cent  solution  of  NaOH  to 
each  1.6  cu.yd.  of  the  stone  filter  medium.  The  efficiency 
ot  the  filters,  as  measured  by  nitrification,  was  not  impaired 
by  this  treatment.  An  experimental  trickling  filter  at 
Andnver,  Mass.,  became  clogged  in  1906  by  an  amphorous 
jelly-like  mass  of  bacteria  and  the  larvae  of  Psychoda  (1). 
Both  were  removed  by  applying  a  strong  solution  of  copper 
sulphate,  or  by  resting  the  bed  a  few  days.  A  pinkish 
growth  appeared  on  the  surface  of  several  filters  at  the 
sewage  testing  station  in  Philadelphia  (2).  Resting  the 
beds  in  warm  dry  weather  destroyed  the  growth,  which  had 
to  be  washed  out  of  the  filters  at  times  with  a  fire  hose. 
As  many  as  115,000  gal.  of  water  were  required  per  acre  of 
filter.  Satisfactory  results  were  also  obtained  by  using 
hypochlorite  of  lime  at  the  rate  of  two  tons  per  acre,  applied 
with  the  sewage  through  the  nozzles.  The  most  satisfac- 
tory method,  however,  was  the  continuous  disinfection  of 


the  influent,  which  did  not  seem  to  interfere  with  the  bac- 
terial activity  of  the  filters.  At  Worcester,  Mass.,  growths 
occurred  upon  the  advent  of  cold  weather  and  disappeared 
during  the  summer.  Two  species  of  fungi  caused  the  great- 
est trouble,  pink  to  brown  gelatinous  colonies  resembling 
Leptothrix,  and  white  or  grey  filamentous  gri'owth  fesem- 
bling  Leptoniitus.  Resting  one-seventh  of  the  filter  area 
for  one  day  each  week  served  to  control  this  growth.  A 
rubber-like  growth  appeared  on  the  Birmingham,  England, 
filters  in  cold  weather  when  fresh  sewage  was  applied,  but 
it  disappeared  when  septic  tank  effluents  were  applied. 

Worms  Aid  Digestion  of  Organic  Matter 

Metcalf  and  Eddy  state  that  the  very  large  worm  popu- 
lation of  trickling  filters  undoubtedly  aids  in  the  digestion 
of  large  quantities  of  organic  matter  prepared  for  them  by 
bacterial  action,  the  final  material  being  in  a  granular  con- 
dition more  easily  unloaded  from  the  filters.  Large  num- 
bers of  small  worms  similar  to  eartTiwornis  were  observed 
in  the  Worcester  filters.  Deeper  in  the  filter  they  were 
larger  in  size.  When  the  digested  organic  matter  sloughed 
off  the  stones  numerous  worms  were  washed  out  with  it. 
Psychoda  larvje  and  adults  appeared  on  the  Worcester  fil- 
ters one  month  after  they  w-ere  placed  in  operation.  The 
flies  seek  shelter  in  the  stones  during  cold  weather  and  are 
seldom  visible,  but  at  times  swarms  flew  about  a  building 
100  yd.  from  the  filters. 

At  Fitchburg,  Mass.,  (3)  during  the  year  December,  1914, 
to  December,  191.5,  it  was  found  that  gi'owths  in  early 
spring  caused  the  pooling  of  sewage  on  the  surface  of 
sprinkling  filters.  Picking  the  upper  6  in.  of  the  stones 
solved  the  problem.  In  summer  the  surface  was  covered 
with  a  green  growth,  but  a  few  inches  below  the  surface 
there  was  the  usual  film  and  swarms  of  "white  worms," 
probably  larvse.  On  Feb.  25,  white  flies  appeared,  and 
caused  a  nuisance  until  they  disappeared  the  last  of  May. 
A  small  black  fly  then  appeared  and  stayed  until  the  filters 
were  shut  dovm  in  September,  causing  no  nuisance. 

Dunbar,  in  "Principals  of  Sewage  Treatment,"  states  that 
the  red  mold,  Piziza  omphalodes,  was  sometimes  present  on 
trickling  filters,  as  well  as  in  the  upper  scum  of  septic 
tanks.  This  scum  often  contains  also  the  brown  mold,  Pilo- 
bolus  oedipus,  the  earthworms,  Lumbricidje,  and  the  larva 
of  Psychoda.  It  may  be  very  easy,  therefore,  for  a  trickling 
filter  to  be  seeded  with  these  organisms  if  septic  tank  efflu- 
ents are  applied  to  them. 

Leo  F.  Rettger  (4)  found  a  pink  to  black  fungus  clogging 
an  experimental  filter  at  Waterbury,  Conn.  The  growth 
was  greatest  on  cloudy  days  on  top  of  the  stones  and  was 
at  times  0.4  in.  thick.  He  states  that  the  red  color  is 
probably  due  to  iron.  The  identification  was  uncertain,  but 
it  was  thought  that  the  growth  was  the  mold,  Jlonilla. 
Resting  the  beds  for  a  day  or  longer,  and  then  washing  with 
a  stream  of  water  from  a  hose,  removed  the  growtli  and 
prevented  clogging.  Two  days  rest  in  seven  followed  by 
ordinary  sprinkling  also  sufficed. 

Psychoda  or  Trickling  Filter  Fly 

The  trickling  filter  fly,  Psychoda,  was  studied  by  Thomas 
J.  Headlee  (5)  at  the  Plainfield,  N.  J.,  sewage-works  in 
1918.  He  found  that  the  larvae  live  in  and  con.sume  the 
gelatinous  film.  Their  number  depended  upon  the  thickness 
of  the  film,  wliich  was  greater  in  winter  and  spring.  The 
unloading  of  the  filter  in  the  summer  reduces  the  food  sup- 
ply and  in  turn  the  number  of  larv,-?.  The  presence  of  the 
flies  and  larvae  did  not  seem  to  influence  the  action  of  the 
filter,  or  to  interfere  with  the  society  of  organisms  present. 
They  were   active   in   the   filters   at   all    seasons,   but   the 
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adults  remained  below  the  surface  of  the  stones  in  cold 
weather.  With  the  first  advent  of  warm  weather,  and  also 
at  the  latter  part  of  summer,  the  flies  emerged  in  great  num- 
bers and  flew  or  were  carried  by  winds  at  least  i  of  a  mile. 
The  small  size  of  the  adults  enabled  them  to  penetrate  house 
screens  and  thus  create  nuisances.  There  is  no  definite 
knowledge  whether  the  flies  may  carry  intestinal  para- 
sites, but  no  doubt  it  would  be  best  to  assume  that  they  can. 

The  adult  lays  her  eggs  in  masses  on  the  film,  the  young 
larvEe  hatching  and  entering  the  film  with  their  breathing 
tube  projecting  into  the  air.  The  transformation  to  pupae 
takes  place  in  the  film.  The  front  end  of  the  pupae  cases 
breaks  open,  and  the  adult  flies  emerge.  The  larvae  and 
pupae  are  most  numerous  -in  the  zone  between  3  to  12  in. 
below  the  surface.  The  adults  are  not  strong  fliers,  and 
thus  spend  most  of  their  life  resting  upon  the 
underside  of  the  upper  stones  and  side  walls  of  the  filters. 
The  length  of  the  life  cycle  naturally  depends  upon  the 
temperature.  Observations  show  that  the  eggs  hatch  at 
70  deg.  F.  in  32  to  48  hr.,  the  larval  stage  lasting  from 
9  to  15  days.  The  pupal  stage  lasts  20  to  48  hr.  at  this 
temperature. 

Psychoda  may  be  controlled  by  submerging  the  filter 
medium  for  24  hr.,  which  is  sufficient  to  drown  the  larvae 
and  pupse  but  not  to  deprive  the  aerobic  bacterial  film  of 
all  its  free  oxygen.  The  film  is  slightly  putrefactive  in  36 
hr.  and  strongly  so  in  48  hr.  Submergence  once  every  two 
weeks  permits  the  development  of  numerous  flies,  but  once 
every  10  days  is  successful  in  completely  controlling  their 
development.  The  use  of  chemicals  to  kill  the  larvae  was 
not  successful  because  a  dose  sufficient  to  control  their 
growth  also  killed  the  bacterial  film. 

The  part  played  by  the  non-bacterial  population  of  con- 
tact beds  was  studied  to  some  extent  in  England  'in  1913. 
James  Crabtree  (6)  states  that  the  fauna  keep  the  beds 
"open"  by  "working  over"  the  film.  A  bed  with  a  low  fauna 
population  had  very  spongy  films,  whereas  in  the  normal 
beds  this  material  was  more  granular  and  easily  washed 
off.  There  also  seemed  to  be  a  selective  action  on  the  part 
of  the  protozoa  with  regard  to  their  bacterial  food,  the  nor- 
mal sewage  bacteria  being  consumed  rather  than  the  bac- 
teria constituting  the  film.  This  action  is  not  significant  in 
reducing  the  number  of  sewage  organisms,  because  of  the 
constant  supply  of  fresh  material  in  the  influent. 

Observations  at  Three  Plants  in  Maryland 

The  growth  on  the  surface  of  two  small  institutional 
trickling  filters  in  Maryland,  treating  fresh  Imhoflf  tank 
effluents,  was  examined  in  the  summer  of  1920.  The 
material  in  both  cases  was  a  very  dark  green  and 
adhered  firmly  to  the  upper  stone  surfaces.  At  the  time 
the  extent  of  the  growth  was  not  sufficient  to  cause 
pooling,  but  the  depth  of  the  green  film  increases  ap- 
parently during  the  summer  and  fall.  Unloading  is 
greatly  reduced  in  winter  and  thus  the  prolific  summer 
and  fall  growths  sometimes  cause  clogging  in  winter. 
At  one  of  the  plants  clogging  occurred  when  the  tem- 
perature was  20  deg.  F.  The  ashes  resulting  from  small 
wood  fires  built  to  thaw  some  frozen  nozzles  quickly 
killed  the  growth.  Since  then  a  thin  layer  of  wood  ashes 
is  spread  over  the  filter  when  clogging  occurs,  and  when 
the  sewage  is  again  applied  a  weak  lye  is  formed,  which 
soon  kills  the  growth.  Nothing  is  known  of  the  effect 
of  this  treatment  upon  the  bacterial  film,  but  all  life  is 
probably  killed. 

Additional  information  upon  the  subject  under  dis- 
cussion was  obtained  by  frequent  visits  to  a  large  sew- 
age disposal  plant  at  Back  River,  Maryland,  during  the 
first  part  of  December,  1920.  The  disposal  plant  con- 
sists of  the  following  units:  Coarse  bar  screens,  plain 
sedimentation  (septic)  and  Imhoff  tanks,  fine  screens, 
trickling  filters,  and  final  plain  sedimentation  tanks. 


Following  is  a  list  of  the  organisms  found  on  the  top 
surface  of  the  two  institutional  sewage  trickling  filters : 

Maryland  House  of  Correction  Maryland    State    Tuherculosis  Sanatorium 

July,  1920  August,  1920 

Sewage  verj'  weak  and  fresh Sewageof  medium  strength,  but  fresh. 


Algae — Ulothrix 
Diatoma — Melosira. 
Rotifers — Few. 


Diatoma — Navicula. 

Algae — Oscillaria,  Plurococcus,  Tribinema. 

Protozoa — Amoeba:  Areilla  and  Cysts. 

Ciliates:    Paramecium,  Colpidium, 
Chaenia. 

Worms — Few  Nematodes. 
Rotifers — Few. 

Bacteria — Numerous.        Numerous  large 
apirillae. 


The  trickling  filters  have  an  ai-ea  of  30  acres,  being 
made  up  of  10  units  of  3  acres  each.  The  crushed  stone, 
about  the  size  of  railroad  ballast,  is  laid  upon  a  system 
of  underdrains  to  an  average  depth  of  8.5  ft.  The 
screened  effluent  of  the  sedimentation  tanks  is  dis- 
tributed to  the  filter  units  through  a  piping  system  and 
numerous  spray  nozzles,  spaced  12  ft.  apart.  The 
nozzles  are  designed  to  deliver  a  square  spray  so  that 
the  whole  filter  area  receives  sewage.  This  desii-able 
feature  is  not  obtained  in  practice,  however,  due  to  par- 
tial clogging  of  the  nozzles.  There  are  portions  of  the 
beds,  therefore,  which  do  not*  receive  sewage,  at  least 
at  the  surface,  and  any  growth  on  the  beds,  induced  by 
the  food  material  in  the  sewage,  is  usually  lacking  in 
these  areas.  The  probability  is  that  the  sprays  cover 
about  80  to  90  per  cent  of  the  total 'area  ordinarily. 
The  flow  of  sewage  to  each  bed  is  controlled  by  a  gate 
valve  and  a  motor-driven  butterfly  valve,  which  revolves 
once  in  about  8  minutes.  The  rate  of  flow  is  thus 
changed  every  4  minutes  from  minimum  to  maximum. 
The  gradual  change  in  the  rate  of  flow  produces  a  cor- 
responding change  in  the  spread  of  the  spray;  thus 
every  portion  of  the  beds  reached  receives  a  dosage  of 
sewage  for  only  a  few  seconds  at  a  time.  The  operation 
of  the  various  beds  is  controlled  by  the  specific,  hand- 
operated  gate  valves.  The  length  of  filter  runs  may  be 
varied  at  will,  therefore,  and  advantage  is  taken  of  this 
to  operate  each  bed  on  an  independent  schedule.  The  effi- 
ciency of  the  beds  varies  as  a  result,  depending  upon 
the  length  of  time  they  are  used.  The  growth  on  the 
stones  also  varies  from  bed  to  bed,  but  the  difference 
is  one  of  degree  and  not  of  character.  Thus  the  Beds  1 
and  2,  which  are  used  about  20  hr.  per  day,  show  the 
greatest  growth,  while  the  Beds  5  and  10,  used  only  a 
few  hours  per  day  in  times  of  peak  flow,  are  practically 
free  of  growth  and  thei.-  efliciency  is  correspondingly 
low.  The  growth  upon  the  filters  is  thus  seen  to  be  of 
great  practical  importance,  and  warrants  much  closer 
study  than  it  has  received  in  the  past. 

No  Good  Picture  of  Available  Food  Material 
Complete  chemical  analyses  are  not  made  at  the  dis- 
posal plant  as  a  routine  procedure,  and  thus  a  satis- 
factory picture  of  the  available  food  material  in  the 
applied  sewage  is  not  to  be  had.  Judging  from  past 
and  present  records,  however,  it  appears  that  the  settled 
and  screened  sewage  admitted  to  the  filters  is  devoid  of 
dissolved  oxygen  at  all  times  and  contains  no  nitrites 
or  nitrates.  The  settleable  and  total  suspended  solids, 
due  to  previous  sedimentation,  are  only  about  30  p.p.m. 
and  90  p.p.m.,  respectively.  The  effluent  of  the  filters 
contains  on  an  average  about  70  p.p.m.  su.'^pended  mat- 
ter, indicating  a  reduction  of  solids  by  li(iuefaction,  etc. 
The  total  solids  in  the  influent  and  effluent  during  1916 
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averaged  644  p.p.m.  and  649  p.p.m.,  respectively,  show- 
ing no  losses  by  the  production  of  gases.  The  physical 
aeration  of  the  sewage  in  passing  through  the  filter  is 
sufficient  to  enable  the  nitrifying  organisms  to  grow 
and  produce  an  average  of  7.1  p.p.m.  nitrates  in  the 
effluent.  The  aeration  also  supplied  the  sewage  with 
sufficient  free  oxygen  to  produce  a  relative  stability 
averaging  94  per  cent.  During  the  period  of  observa- 
tion the   relative  stability  was   around   90  per  cent. 

Few  data  are  available  regarding  the  effect  on  the 
bacterial  flora  in  the  sewage  by  their  passage  through 
the  filters.  The  total  plain  agar  counts  and  counts  of 
acid  colonies  on  litmus  lactose  agar  are  available.  These 
vary  greatly,  but  averages  for  the  year  1919  show  a 
great  reduction  in  organisms  growing  on  both  media  at 
37  deg.  C.    The  counts  are  as  follows : 

Total  Count— 37°  C.  Red     Colonies— 37°C. 

I'lain  Agar  Litmus    Lactose   Agar 

Influent 700.000  per  <-.r.  66.000  per  .-.c. 

Effluent 1 90,000  per  e.c.  9,300perc.e. 

Without  doubt  the  total  number  of  bacteria  actually 
present  in  the  filter  effluent  is  greater  than  in  the 
influent,  due  to  growth  of  organisms  in  the  filter  which 
do  not  develop  on  the  above-mentioned  media.  The 
heavy  reduction  in  the  red  count  is  of  great  importance, 
however,  showing  that  the  environment  is  not  well 
suited  to  some  typical  intestinal  organisms. 

Controlling  Environment  at  Back  River 

It  will  be  seen  from  the  above  that  the  controlling 
environmental  features  in  the  Back  River  sewage  trick- 
ling filters  are  as  follows:  An  abundant  supply  of 
decomposing  organic  food  material  at  all  depths  of  the 
filters;  a  very  limited  supply  of  nitrates  in  the  upper 
filter  layers,  but  increasing  in  amount  as  nitrification 
progresses  through  the  beds;  an  abundant  supply  of 
free  oxygen  throughout  the  filters  but  no  doubt  more 
abundant  in  the  upper  layers;  a  plentiful  supply  of 
water  at  most  points  in  the  beds;  the  limiting  to  ex- 
posure to  light  of  all  portions  of  beds  except  the  upper 
few  inches;  and  the  temperature  prevailing  in  the  beds. 
The  chief  variables  in  the  above  list  are  the  quality  of 
the  sewage,  the  temperature,  and  the  intensity  of  light. 
The  only  marked  variations  in  the  growth  to  be  ex- 
pected, therefore,  are  slow  seasonal  changes,  and  those 
induced  by  limiting  the  supply  of  food  material.  Ex- 
perience substantiates  this  conclusion.  Thus,  little  if 
any  change  was  observed  in  the  growth  of  any  specific 
part  of  a  bed  between  Nov.  29  and  Dec.  16,  1920,  pro- 
vided it  was  supplied  with  a  fairly  constant  flow  of 
sewage.  The  partial  clogging  of  a  nozzle,  depriving  a 
portion  of  the  bed  of  sewage,  soon  resulted,  however, 
in  a  gi-eat  reduction  in  the  surface  growth. 

The  rates  of  flow  onto  the  various  beds  diflfer,  as 
mentioned  before.  A  record  is  kept  of  the  time  they 
are  used,  which  shows  that  a  few  beds,  such  as  No.  1, 
are  used  about  6.5  days  per  week,  whereas  others  may 
be  used  only  for  a  few  hours  per  day,  totaling  about  two 
days  per  week.  In  order  to  obviate  variations  in  the 
material  studied,  due  to  changes  in  operation,  most  of 
the  observations  were  restricted  to  Bed  1.  The  material 
from  this  bed  was  compared  frequently  with  that  from 
the  others  to  avoid  incorrect  general  conclusions.  The 
flow  to  Bed  1  was  at  the  rate  of  2.9  m.g.d.  (24  hr.).  The 
total  sewage  flow  averaged  49  m.g.d.  during  the  first 
part  of  December,  1920.  The  average  flow  for  1919  was 
55  m.g.d.,  or  1.8  m.g.  per  acre  per  day. 


The  operator  was  questioned  regarding  the  growth 
and  its  significance.  He  stated  that  no  detailed  study 
has  ever  been  made  of  the  materials,  but  that  observa- 
tion of  the  beds  has  shown  that  in  spring  the  filter 
surface  is  covered  with  a  greenish  bi-owTi  film,  while  in 
summer  a  grey  growth  appears.  There  would  be 
numerous  weeds  in  summer  if  the  young  plants  were 
not  pulled  up.  The  fall  and  winter  growth  is  similar  to 
that  existing  during  the  period  of  observations.  The 
filter  flies  are  most  numerous  in  September  and  early 
spring.  The  small  earthworms  are  present  at  all  times, 
but  are  discharged  in  the  effluent  in  greatest  numbers 
when  unloading  occurs  in  early  spring,  at  the  begin- 
ning of  hot  weather,  and  at  the  end  of  summer.  The 
filter  medium  has  been  disturbed  but  little  and,  there- 
fore, the  vertical  distribution  of  the  various  organisms 
is  not  known.  Worms  have  been  seen  at  least  6  ft. 
below  the  surface,  however,  whereas  the  larvae  appar- 
ently remain  in  the  upper  foot  or  so  of  the  filter  beds. 
The  operator  stated  that  the  new  filters  were  "ripened" 
by  applying  sewage  for  about  1  hr.  twice  a  day  for  a 
period  of  six  weeks.  In  four  weeks  a  growth  was 
visible  and  by  the  end  of  six  weeks  the  material  had 
reached  its  full  growth.  Visible  life  is  removed  from 
near  the  surface  of  the  beds  by  resting  from  1\  to  3 
days,  and  it  appears  again  5  to  6  days  after  the  rested 
bed  is  placed  in  use  in  summer,  and  about  two  weeks 
afterwards  in  winter. 

Seasonal  Variations  in  Growths 
The  observations  made  at  the  disposal  plant  during 
the  first  part  of  December,  1920,  are  diflicult  to  record, 
because  they  do  not  lend  themselves  to  tabular  form. 
Visits  of  inspection  were  made  Nov.  29,  Dec.  2,  7,  9, 
14  and  16.  The  only  significant  visible  change  in 
the  life  in  Bed  1  during  this  period  was  the  gradual 
spread  of  a  pink  fungoid  growth  on  the  upper  surfaces 
of  the  top  stones.  On  Nov.  29,  this  growth  was  re- 
stricted to  about  one-sixth  the  wetted  surface  ai-ea,  but 
by  Dec.  16  it  had  spread  to  about  one-half  this  area. 
The  surface  stones  of  Bed  1  were  covered  with  a 
greenish  black  granular  film  over  that  portion  of  the 
area  between  the  sprays,  and  thus  not  directly  wetted. 
The  undersides  of  these  stones  were  covered  with  a 
thin  slimy  grey  deposit,  in  which  numerous  Psychoda 
larvae  were  living.  The  adult  Psychoda  were  most 
numerous  in  this  portion  of  the  bed.  A  few  small 
brown  spiders  were  also  encountered.  The  green  film 
proved  to  be  practically  pure  cultures  of  Protococcus. 
Upon  removing  the  upper  stones  it  was  found  that  this 
green  gro^vth  was  restricted  to  the  upper  layer  of 
stones.  The  Psychoda  adults  and  lan-ae,  and  the  grey 
film  were  encountered  for  at  least  12  in.  below  the 
surface.  It  was  impossible  to  enter  the  bed  deeper 
while  it  was  in  operation. 

The  area  reached  directly  by  the  sprays  contained 
a  greenish  grey  surface  growth,  with  pinkish  patches 
over  part  of  the  area.  Upon  disturbing  the  surface 
layer  it  was  found  that  the  pinkish  and  greenish  grey 
growths  Were  restricted  to  the  upper  surface  of  the 
top  layer  of  stones  exposed  to  light.  The  lower  stones 
were  covered  with  a  slimy  grey  film  in  which  swarms 
of  larvae  and  the  small  red  worms  were  living.  A  few 
adult  P.sychoda  were  also  found  here.  The  worms  were 
often   in   dense  clusters   several   inches   in   diameter. 

The  examination  of  the  material  from  the  stones 
under  a  microscope  disclosed  that  comparatively  few 
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higher  organisms  and  masses  of  bacteria  constituted 
the  films.  The  drier  portions  of  the  surface  stones 
were  covered  with  Protococcus,  whereas  the  wetted 
area  was  covered  with  greenish  grey  slime  consisting 
of  bacteria,  decomposing  organic  matter,  Protococcus 
and  patches  of  Oscillaria,  and  a  dense  surface  growth 
of  a  colorless  fungus,  to  be  described  later.  There 
were  no  worms,  larvae,  or  protozoa  on  the  upper  sur- 
faces exposed  to  the  direct  action  of  the  sprays.  The 
pink  portion  of  the  surface  growth  contained  the  same 
assortment  of  organisms,  except  that  the  pink  fungus 
predominated.  The  stone  surfaces  not  exposed  to  the 
light  or  direct  action  of  the  sprays  were  covered  with 
a  light  grey  slime.  This  material  consisted  of  a  dense 
gx'ovvfth  of  the  colorless  fungus,  larvae  and  worms,  and 
masses  of  bacteria.  There  were  a  few  filaments  of 
Crenothrix  here  and  there,  and  occasionally  black 
patches,  which  proved  to  be  Beggiatoa.  A  very  limited 
number  of  Chlamydomonas  were  also  seen.  Numerous 
clusters  of  Epistylis  were  observed  attached  to  the 
fungi,  as  were  also  a  few  Scyphidia.  A  few  small 
Nematodes  were  also  observed.  At  very  infrequent 
intervals  green  patches  were  seen  on  the  surface  stones, 
which  were  shown  to  be  composed  to  clusters  of  Con- 
ferva. The  following  table  gives  a  summary  of  the 
organisms  found: 

LIST  OF  ORGANISMS  FOUND  ON  SURFACE  OF  STONES  IN 
SEWAGE  TRICKLING  FILTER  NO.  I,  BACK  RU'ER, 
NOV.  29  TO  DEC.   16,   192C 
OrgaDisms  WteTe  Found 


Protococcus Upper  stone  surfaces . 


Conferva. . 
Protozoa: 
Cblanjydoi 

Scypliidia. 

Kplstylis  . 


Remarks 

Greatest  development  in  compar- 
atively dry  are.is.  Chief  cause 
of  greenish  color  in  grey  growth 

Do Limited  in  extent,  but  very  firm 

growth.  Could  easily  cause 
clogging  if  extensive. 

Do Very  limited  in  extent. 

Under  atones  in  grey 

film Very  limited  in  number. 

Attached  to  fayphia  of     Limited  in  number. 

colorless  fungi. 


Unknown  (pink). 


Unknowo  (grey). 


On  all  surfaces  of 
stone^H  examined  ex- 
cept in  dry  portions 
of  area. 


Neninlodes 

Choctino<ln: 
Li.nibriculidiic... 
(eartliworniH) 

Ihsceta: 
Spiders 


NumerouM.  Probably  are  instru- 
mental in  reducing  number  of 
sewage  bacterin. 

Very  firni.  wrinkled  growth  over 
ProtococcuH.  l*ink  by  reflected 
light.  Pate  green  by  trans- 
mitted light.  Apparently  one 
of  the  Fungi  hnperfecti.  No 
fruiting  bodies  seen,  but  light 
green,  detat'lied  spherical  spores 
were  observed  in  material. 

C'oninmncst  plant  found.  Was 
easily  torn  fioni  stone  surface. 
Complex  cell  structure  and 
branch  system.  No  fruiting 
bodies  found. 

1  significance. 


In  all  portions  of  bed  Very  numerous.  One  of  the 
below  surface  re-  three  commonest  organisms 
(reiving  sewage.  found. 

In  dryer  nortions  of  ,Snuill  dark  bi  own  spidcrH.  Slug- 
bed,  under  the  Bur-  gisli.  Apparently  cntirli  adult 
face.  Psyclioda. 

Do Larvae  nimierous  in  norliotis  of 

bed.  Adult  sluggish.  Poor 
fliers  Kcldoiu  seen  on  surface 
of  beds.  Not  obser\'ed  at  any 
distance  from  (illerfl. 


Spirilla  . 
Crcnothri 
Hcggiuto 


On  all  stones  receiving    Great 
sewage.  seen  i 

gus  oi 
faces. 

Do Large     s 

fairly  i 
On   underside  of  top     Limited  i 

stones. 
On  filaments  of  grey     Fairly  ni 
fungus. 


nixed   — 
all  the  I 


of    biK-tcrin    wc 

til  the  grey  fii 

stone  sii 


ilphur     I 
n  extent. 


The  identification  of  the  two  mold-like  fungi  could 
not  be  made  because  of  the  absence  of  fruiting  bodies 
on  all  of  the   numerous   specimens   examined.      There 


was  not  time  to  grow  cultures  on  artificial  media.  The 
pink  growth  on  the  upper  surfaces  of  the  top  stones 
apparently  did  not  grow  unless  exposed  to  light.  A 
selection  of  those  parts  of  the  surface  receiving  the 
greatest  flow  of  sewage  was  also  characteristic  of  this 
growth.  To  the  unaided  eye  the  material  had  a  pink 
to  red  color.  The  growth  is  firm,  adhering  to  the 
stones  so  that  the  action  of  the  spray  does  not  loosen 
it.  The  surface  is  wrinkled,  and  made  up  of  very 
numerous  small  mounds,  apparently  resulting  from 
growth  in  bushy-like  masses  from  many  centers.  The 
mold  does  not  seem  to  interfere  with  the  growth  of  the 
Protococci  underneath.  Under  the  microscope  the 
material  was  pale  green  in  color.  The  mycelia  consisted 
of  long  celled  filaments  with  few,  irregularly  spaced 
branches,  having  the  same  diameter  as  the  parent  stem. 
The  whole  mass  apparently  radiated  from  common 
centers,  but  the  tree-like  branched  structure  was  lack- 
ing. Numerous  spherical  spores  were  observed,  pale 
green  in  color  and  slightly  less  in  diameter  than  the 
mycelia.  These  spores  were  actively  developing,  and 
produced  slightly  crescentic-shaped  pointed  cells,  which 
developed  into  straight,  many  celled  filaments,  un- 
branched  at  first.  This  fungus  probably  belongs  to  the 
Mucedinaceae  family  of  molds.  Its  pink  color  and 
spherical  spores  seem  to  indicate  that  it  may  be 
Monillia,  which  was  found  at  Waterbury.  Nothing 
could  be  learned  in  available  literature  regarding  the 
morphology  of  Peziza  omphalodes,  the  red  fungus  found 
by  Dunbar  on  trickling  filters  in  Germany.  The  sim- 
ilarity  in  color  of  this  fungus  and  the  pink  one  at 
Back  River  is  of  course  insufficient  evidence  to  warrant 
saying  that  the  two  are  identical. 

Frungs  Not  Identified 

The  colorless  fungus  was  found  to  constitute  the 
bulk  of  the  light  grey  film  on  the  stones  below  the 
surface  of  the  filter.  The  material  was  loose  and  easily 
detached  from  the  stones,  which  probably  is  one  reason 
why  it  was  so  easily  superseded  on  the  upper  exposed 
surface  by  the  pink  growth.  Under  the  microscope  the 
material  was  seen  to  consist  of  pale  green  to  colorless 
filaments,  with  firm  short  cells.  Dichotomous  branching 
occurred  very  frequently,  with  the  result  that  very 
perfect  tree-like  structures  were  formed.  These  are 
grouped  in  dense,  bushy  clusters,  radiating  from  com- 
mon centers.  The  cells  are  4  or  5  of  their  diameters 
in  length.  The  cell  divisions  are  very  complete  !arid 
definite.  The  protoplasm  is  pale  green  to  colorless,  and 
contains  numerous  vacuoles  and  granules.  The  proto- 
plasmic structure  is  more  complex  than  that  of  fhe 
common  molds.  The  absence  of  any  reproductive  bodies 
made  identification  impossible.  One  would  be  inclined 
to  believe  that  the  organism  was  the  green  algae 
Cladophora  were  it  not  for  the  apparent  absence  of 
chlorophila,  and  the  fact  that  the  growth  occurs  below 
the  light  line.  The  classification  as  an  unknown 
fungus,  therefore,  has  been  adopted. 

No  attempt  was  made  to  determine  the  species,  and 
in  some  cases  even  the  family  of  a  few  of  the  organisms 
found,  because  little  practical  importance  can  be  at- 
tached to  these  more  detailed  biological  data.  Most  of 
the  organisms  were  identified  with  the  aid  of  the  keys 
in  Ward  and  Whipple's  "Fresh  Water  Biology,"  and 
Whipple's  "Microscopy  of  Drinking  Water."  Dr.  Root, 
of  the  School  of  Hygiene  of  the  .lohns  Hopkins  Uni- 
versity,  kindly   identified   the   filter   flies   as   P.sychoda. 
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The\  are  small,  thickly  haired,  moth-iike  flies,  wnth 
comparatively  large,  hairy  wings,  which  lie  roof-like 
over  the  abdomen  when  at  rest.  Their  description  can 
be  found  in  Williston's  "North  American  Diptera." 

The  results  of  the  microscopical  studies  of  the  mate- 
rial from  the  sewage  disposal  plant  are  very  surpris- 
ing in  showing  that  the  number  of  types  of  organisms 
is  very  limited.  This  finding  is  unlike  that  resulting 
from  a  study  of  the  life  in  sewage  polluted  streams. 
The  most  significant  characteristic  of  most  of  the 
organisms  found  is  their  attached  nature.  If  the  very 
limited  number  of  Chlamydomonas  are  excepted,  all  the 
organisms  are  attached  in  some  way  to  the  filter 
medium,  or  are  sufficiently  strong  to  resist  the  washing 
action  of  the  sewage.  This  does  not  apply  to  the 
bacteria  and  the  larger  sulphur  spirilla,  but  these  live 
for  the  most  part  in  the  comparative'y  quiescent  por- 
tions of  the  sewage  between  mold  mycelia,  etc.  The 
two  commonest  Ciliates  of  sewage  polluted  water, 
Paramaecium  and  Colpidium,  were  not  observed  at  any 
point.  The  outstanding  difference  between  the  material 
from  the  larger  plant  and  that  from  the  other  much 
smaller  Maryland  plants  is  the  presence  of  fungi  and 
the  comparative  absence  of  algae  at  the  former.  It 
is  thought  that  the  septic  condition  of  the  applied 
sewage  at  the  large  plant,  or  in  other  words  the  com- 
plete absence  of  nitrates  and  dissolved  oxygen,  accounts 
for  this  difference.  As  nitrification  starts  at  or  near 
the  surface  in  the  filters  some  nitrates  are  formed,  no 
doubt,  near  enough  to  the  surface  to  support  the  lim- 
ited algae  growth  present.  On  the  whole,  the  presence 
of  algae  would  seem  to  be  detrimental,  because  they 
are  likely  to  cause  pooling,  as  at  the  plant  of  the 
Maryland  State  Sanatorium.  In  addition,  they  con- 
sume as  food  the  stable,  dissolved,  mineralized,  organic 
matter,  and  transform  this  to  living  protoplasm,  which 
eventually  dies  and  adds  to  the  undesirable  albuminoid 
ammonia  content  of  the  effluent. 

SCHIZOMYCETES  LIMITED  IN  NUMBER 
It  is  doubtful  if  any  of  the  schizomycetes  found,  other 
than  the  very  important  saprophytic  bacteria,  are  of 
any  practical  importance  at  the  plant,  because  of  their 
limited  number.  Sewages  high  in  iron  or  hydrogen 
sulphide  would  no  doubt  feed  much  greater  numbers 
of  Crenothrix  and  Beggiatoa  than  found,  and  thus  these 
organisms  would  then  be  of  significance.  The  convert- 
ing of  soluble  iron  into  the  insoluble  state  would  have 
little  practical  value,  however,  other  than  the  ability 
to  remove  the  insoluble  iron  by  sedimentation  in  the 
final  tanks.  The  physical  aeration  in  the  beds  would 
bring  about  this  result  in  any  case.  Hydrogen  sul- 
phide might  easily  be  produced  in  sufficient  quantities 
to  cause  local  nuisances,  and  thus  its  conversion  to 
sulphur  by  Beggiatoa  would  be  beneficial. 

The  protozoa  are  too  limited  in  number  to  be  of  any 
service  in  the  filters.  Their  attached  character  restricts 
their  activities  to  that  of  feeding.  Large  numbers  of 
bacteria  are  no  doubt  consumed  but  the  great  removal 
of  bacteria  by  the  filters  is  probably  due  to  physical 
adsorption  followed  by  death.  The  beneficial  effect  of 
the  "working"  of  the  film  by  the  motile  Ciliates,  as 
discussed  by  James  Crabtree,  is  entirely  lacking  at  the 
plant,  because  of  the  absence  of  such  forms.  Their 
presence  in  the  filter  at  the  Maryland  House  of  Correc- 
tion indicates  that  motile  protozoa  can  maintain  their 
exi.stence  in  the  environment  of  trickling  filters  as  well 


as  in  contact  beds,  provided  the  applied  sewage  is  suit- 
able in  chai-acter.  The  indications  are,  however,  that 
the  "working"  effect  is  best  accomplished  by  the  much 
larger  worms  and  larvae. 

The  two  fungi  types  may  be  of  significance  in  two 
ways:  (1)  In  causing  pooling,  and  (2),  in  the  bene- 
ficial results  which  may  be  derived  from  enzyme 
digestion  of  the  complex  organic  material.  Pooling  has 
never  occurred  as  yet  at  the  large  plant,  and  little 
trouble  along  this  line  is  to  be  expected,  because  of 
the  facility  of  resting  any  particular  bed.  In  small 
plants,  however,  trouble  may  be  experienced  such  as 
that  at  Waterbury.  This  indicates  the  desirability  of 
constructing  even  small  trickling  filters  so  that  portions 
may  be  thrown  out  of  service  to  kill  off  growths.  It 
would  seem  that  the  light  grey  growth  would  not  have 
the  consistency  necessary  to  cause  pooling,  but  this  does 
not  apply  to  the  pink  growth. 

Action  of  Enzymes  of  Fungi 

There  are  many  data  in  literature  regarding  the 
action  of  specifi.c  enzymes  of  certain  fungi  uiwn  vari- 
ous kinds  01  oxganic  matter.  No  references  could  be 
found,  however,  which  gave  detailed  data  covering  the 
conditions  in  trickling  filters.  It  is  known,  neverthe- 
less, that  most  fungi  secrete  specific  enzymes,  which 
liquefy  proteins,  carbohydrates,  and  fats.  Thus  the 
very  high  fat  content  of  a  dried  sewage  sludge  was 
reduced  in  a  few  months  from  20  per  cent  by  weight 
to  nothing  by  the  secreted  lipase  of  fungi.  The  aerobic 
decomposition  of  the  complex  carbohydrates  by  analytic 
enzymes  of  fungi  is  common  in  nature,  as  is  also  the 
liquefaction  of  proteins.  It  is  impossible  to  say,  how- 
ever, whether  the  two  fungi-like  organisms  found  at 
Back  River  secrete  these  enzymes,  and,  if  so,  whether 
their  limited  number  would  materially  affect  the  large 
amount  of  organic  matter  passing  through  the  filters. 
Considerable  work  would  be  required  before  any  definite 
conclusions  could  be  reached.  The  liquefying  power  of 
fungi  is  no  doubt  greatly  in  excess  of  the  needs  of 
their  metabolism.  This  excess  of  the  material  lique- 
fied is  the  measure  of  their  usefulness  in  a  trickling 
filter.  The  soluble  matter  formed  and  absorbed  is 
transformed  into  complex  protoplasm,  however,  which 
increases  the  load  on  the  filter  when  the  growth  dies. 
In  the  light  of  present  knowledge,  it  would  seem  best 
to  consider  fungoid  growths  as  nuisances,  and  likely 
to  cause  pooling  or,  at  least,  reduced  aeration  in  the 
beds. 

Chaetopoda  or  Bristle-Bearing  Worms 

The  very  numerous  bristle-bearing  worms,  or 
Chaetopoda,  found  at  the  large  plant  undoubtedly  have 
a  marked  effect  u[X)n  the  organic  matter  in  which  they 
live.  Like  the  well-known  earthworms,  they  consume 
complex  organic  matter,  which  is  digested  and  broken 
down  in  their  intestines  to  much  simpler  materials. 
The  family,  Tubificidae,  has  become  closely  identified 
with  the  digestion  of  sewage  sludge  banks  in  polluted 
streams.  It  is  safe  to  conclude  that  the  Lumbriculidae 
found  in  the  filter  likewise  consume  and  digest  con- 
siderable organic  material,  although  probably  not  as 
much  as  is  claimed  for  the  Tubificidae — amounts  equal 
to  their  own  weight  per  day.  The  constant  passage  of 
the  foi-ms  through  the  organic  film  naturally  keeps  this 
material  more  porous  than  it  otherwise  would  be. 
Aeration  is  thus  favored,  and  no  doubt  this  factor  Js 
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one  of  the  most  important  effects  of  the  presence  of 
the  higher  organisms  in  the  filters.  There  was  no  bed 
having  a  thick  film  and  few  worms  at  the  Back  River 
plant,  so  the  effect  of  the  absence  of  worms  could  not  be 
ascertained.  One  would  expect  that  the  resulting  film 
would  be  similar  in  character  to  the  sticky  spongy  one 
observed  in  England  by  Ci-abtree  when  protozoa  or 
other  motile  animals  were  absent.  The  few  small 
Nematodes  observed  in  the  grey  film  are  of  little 
significance  in  themselves,  but  if  numerous  they  could 
greatly  aid  in  consuming  the  organic  matter.  It  may 
safely  be  concluded,  therefore,  that  the  large  worm 
population  is  beneficial  to  the  processes  going  on  with- 
in a  trickling  filter. 

Only  two  types  of  insects  were  observed  on  or  in 
the  filters  at  the  plant.  Small  brown  spiders  were  seen 
on  the  underside  of  the  upper  stones  of  the  drier  por- 
tions of  the  beds,  where  the  adult  Psychoda  were  most 
numerous.  They  were  evidently  living  -on  these  flies, 
but  of  course  did  not  materially  reduce  their  number. 
Psychoda  were  very  numerous.  Their  larvae  lived  in 
the  film  together  with  the  worms,  and,  therefore,  aided 
these  organisms  in  consuming  the  deposited  organic 
matter  and  in  keeping  the  film  "open."  There  have 
been  times  in  the  past  when  the  adults  created  a 
nuisance  on  or  near  the  beds,  but  the  fly  was  not 
observed  at  any  distance.  It  thus  seems  that  the  bene- 
ficial action  of  the  Psychoda  larvae  makes  this  organism 
a  valuable  member  of  the  filter  population.  Its  growth 
should  be  aided,  except  where  sewage  trickling  filters 
are  near  dwellings,  and  the  adults  are  likely  to  be  a 
dangerous  nuisance. 

Conclusions 

It  may  be  concluded  from  the  above  data  that  grovrths 
on  sewage  trickling  filters  are  of  more  importance  than 
they  are  usually  considered  to  be. 

Vegetable  growths  on  such  filters  are  likely  to  cause 
pooling  trouble,  which  far  outweighs  any  benefits 
derived  from  biochemical  changes  induced  by  them. 

The  animal  population  of  trickling  filters  is  either 
harmless  or  greatly  beneficial  to  the  action  of  the  filters. 

The  dissolved  oxygen  and  nitrate  contents  of  the 
applied  sewage  are  probably  the  controlling  factors  in 
determining  the  character  of  the  growths  in  the  filters. 

Objectionable  life  in  filters  may  be  prevented  or  killed 
by  the  use  of  chemicals,  flooding,  or  resting  the  beds. 
The  use  of  chemicals  is  expensive,  or  would  require 
.special  supervision  to  be  economically  feasible.  Flood- 
ing is  usually  not  possible  because  of  the  open  structure 
of  trickling  filters.  The  resting  of  clogged  filter  beds 
is,  therefore,  the  most  successful  way  in  which  to 
restore  them  to  a  normal  condition. 

The  desirability  of  being  able  to  rest  portions  of  the 
filter  area  indicates  that  all  trickling  filters  should  be 
constructed  with  several  independent  units.  The 
amount  of  reserve  area  required,  however,  is  hard  to 
proportion  without  advance  knowledge  as  to  the  char- 
acter of  the  growths  to  be  anticipated. 
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Long  Concrete  Trestles  to  Cross 
Southern  River  Swamps 

Four  Bridges  To  Improve  South  Carolina  Coastal 

Plain  Transportation — Concrete-Pile 

Type  Proves  Cheapest 

By  J.  L.  Parker 

Bridge  Engineer.  South  Carolina  Highway  Department,  Columbia 

SOUTH  CAROLINA  is  crossed  by  two  large  rivers, 
the  Santee  and  Pee  Dee,  and  a  third,  the  Savannah 
forms  the  boundary  between  the  states  of  South  Caro- 
lina and  Georgia.  None  of  these  rivers  is  crossed  by 
a  highway  bridge  within  170  miles  of  the  sea,  and  they 
have  long  been  barriers  to  the  proper  development  of 
the  state.  Provision  was  recently  made  for  a  highway 
bridge  over  the  Santee  River  at  Murray's  Ferry,  over 
the  Pee  Dee  River  at  Mars  Bluff-Ferry,  over  the 
Wateree  River  at  Garner's  Ferry,  and  over  the  Savannah 
River  at  Augusta  and  Savannah.  These  bridges  will 
cost  about  $2,200,000.  The  largest,  the  Santee  River 
bridge,  will  be  described  briefly.  It  is  typical  of  the 
group. 

The  rivers  referred  to  above  flow  through  the  Coastal 
Plain  for  150  to  200  miles  from  the  sea.  As  with  nearly 
all  rivers  in  the  Coastal  Plain,  the  main  channels  are 
small,  carrying  all  of  the  water  only  under  normal  con- 
ditions, the  greater  part  of  the  flood  water  being  car- 
ried through  swamps  several  miles  wide.  These  swamps 
are  low,  with  heavy  timber  and  undergrowth,  and  are 
subject  to  frequent  overflows. 

Located  at  Murray's  Ferry,  about  65  miles  above  the 
mouth  of  the  river,  the  Santee  bridge  will  be  an  impor- 
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tant  link  in  the  proposed  Atlantic  Coastal  Highway.  At 
the  site  the  main  channel  is  only  about  330  ft.  wide,  and 
the  swamp  is  nearly  four  miles  wide.  The  flow  of  water 
is  retarded  to  such  an  extent  by  the  hea\T  timber  and 
undergrowth  that  the  extreme  high  water  in  the  flood 
of  1908  averaged  about  21  ft.  deep,  across  the  swamp, 
although  the  drainage  area  is  only  15,000  sq.mi.  In 
order  to  reduce  the  maintenance  charges  to  a  mini- 
mum, all  structures,  except  the  main  spans,  will  be  of 
reinforced  concrete.  The  bridge  will  have  an  18-ft. 
roadway,  and  will  be  above  the  highest  known  water. 
This  width,  the  minimum  used  for  bridges  built  by  the 


ment  piers  at  each  end  of  each  trestle  to  take  up  the 
thrust  from  the  fills. 

The  embankments  will  be  23  ft.  high,  have  a  total 
length  of  13,200  ft.,  and  require  800,000  cu.yd.  of  earth. 
Material  is  to  be  taken  from  borrow  pits  outside  of 
swamp.  As  no  rapid  currents  can  develop  under  the 
swamp  conditions,  the  end  slopes  will  run  through 
abutment  piers  of  the  trestles  and  will  be  riprapped. 
Wooden  railings  are  used  on  the  embankments,  on 
account  of  the  risk  of  settlement  causing  cracking  of 
concrete  railings.  On  the  trestles  a  simple  and  pleasing 
form  of  concrete   railing,  widely   used   in  the   South, 
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state  highway  department,  is  believed 
to  be  ample  for  this  countiy  bridge, 
although  a  heavy  tourist  traffic  should 
develop.  As  the  Santee  River  is  a  nav- 
igable stream,  a  63-ft.  draw  span  is 
provided.  The  main  channel  crossing 
has  one  180-ft.,  through  steel  truss 
swing  span  and  two  120-ft.  through 
steel  truss  fixed  spans  on  concrete  piers. 
The  approach  trestles  will  have  a 
total  length  of  about  6,000  ft.  There 
are  seven  trestles,  of  lengths  and  posi- 
tions such  as  to  provide  for  the  most 
jfFective  discharge  of  the  flood  wtiters.  The  plans  pro- 
vide for  two  types  of  structure,  one,  the  pedestal  type, 
having  36i-ft.  concrete  beam  spans  on  cast-in-place 
bents  on  timber  piles,  the  other  having  24J-ft.  concrete 
beam  spans  on  concrete  pile  bents.  These  types  of 
structures  have  been  found  generally  to  be  the  most 
economical  for  bridges  through  the  low  and  wide  swamps 
of  the  rivers  of  the  coastal  plain.  The  pedestal  type 
of  trestle  is  probably  more  rigid,  but  the  low  bid  was 
based  on  the  concrete-pile  type,  and  this  type  will  be 
used,  as  it  will  also  permit  of  more  rapid  construction 
under  the  difficult  swamp  conditions.  The  trestles  were 
designed  for  a  live-load  of  two  15-ton  trucks  with  25 
per  cent  allowance  for  impact. 

As  the  lower  part  of  the  bents  and  concrete  piles  will 
be  in  water  for  the  greater  part  of  the  year,  particular 
attention  has  been  given  to  the  protection  of  the  rein- 
forcing steel  in  the  footings  and  piles.  The  concrete 
piles  will  be  pre-cast,  and  will  be  16  in.  square  for  piles 
40  ft.  long  or  less,  and  18  in.  square  for  piles  more  than 
40  ft.  long.  Borings  at  the  site  show  the  material  in 
the  swamp  to  oe  silt  or  clay  to  a  depth  of  8  to  16  ft., 
underlain  with  a  coarse  sand,  and  rock  at  18  to  40  ft. 
below  the  ground  surface.  This  material  is  of  sufficient 
firmness  to  give  the  necessaiy  lateral  support  to  the 
concrete  piles  and  to  support  the  embankments  without 
excessive  settlement.  To  maintain  the  alignment  of  the 
trestles,  the  outer  piles  are  battered,  anchor  piers  are 
provided  at  the  center  of  the  long  trestles,  and  abut- 
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End   Bent 
CONCRETE    TRESTLE    CON'STRUCTION   FOR   APPRO.\CJlES    OF 
SANTEE  RFVER  BRIDGE 


will  be  applied.  As  the  bridge  is  on  tangent  and  it 
is  extremely  unlikely  that  a  truck  could  strike  a  blow 
normal  to  the  railing,  its  strength  is  believed  to  be 
adequate  to  give  protection  to  traffic. 

In  order  to  protect  the  trestles  from  the  heavy  drift 
carried  by  the  Santee  River  in  flood,  a  strip  of  land 
225  ft.  wide  is  provided  on  the  upstream  side  of  the 
right  of  way  on  which  the  timber  is  to  remain  standing 
for  so  long  as  protection  of  the  trestles  is  necessary. 

Construction  work  is  now  under  way.  Contracts  have 
been  awarded  to  the  Atlantic  Bridge  Co.,  Roanoke.  Va. 
for  the  main  spans,  to  the  Simons-Mayrant  Co.,  Charles- 
ton, S.  C,  for  the  substructure  of  these  spans,  and  to 
the  Rollin  Construction  Corp.,  New  York,  for  the  ap- 
proaches. The  total  cost  of  the  bridge  will  be  about 
$850,000.  Funds  are  provided  by  the  Santee  Bridge 
District,  composed  of  the  counties  of  Charleston,  Wil- 
liamsburg and  Berkeley,  and  the  federal  government. 
The  work  is  being  directed  by  the  State  Highway  De- 
partment, Charles  H.  Moorefield,  chief  engineer. 


Local  Freight  in  California  Moves  by  Truck 

In  a  recent  opinion  handed  doavii  by  the  railroad  com- 
mission of  California.  Ilarlcy  W.  Brundige,  president  of 
the  commission,  made  the  following  statement:  "About 
70  per  cent  of  less-than-carload  freight  within  a  radius 
of  100  miles  of  San  Francisco,  Los  Angeles  and  other 
jobbing  centers,  is  now  moved  by  auto  trucks;  on  a 
50-mile  basis  the  percentage  is  considerably  larger." 
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Incinerator  For  Mill  Refuse  Made 
Of  Brick  and  Concrete 

Air  Vents  and  Expansion  Joints  Increase  Life 

of  Materials  Under  High  Heat — Space 

Between  Shell  and  Lining 

AN  INCINERATOR  for  destroying  mill  refuse 
l\  designed  for  low  first  cost  and  long  life  has  been 
in  service  at  the  plant  of  the  Pacific  Box  Factory  in 
San  Francisco  18  months  and  is  reported  to  be  wholly 
satisfactory.  It  consists  of  a  concrete  shell  with  fire 
brick  lining,  14  ft.  in  diameter  at  the  base  and  60  ft. 
high,  built  at  a  cost  of  $6,000.    Thus  far  the  capacity 
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has  not  been  reached  by  the  maximum  rate  at  which  it 
has  been  possible  to  blow  material  in  through  the  18-in. 
feed  pipe.  As  much  as  400  cu.yd.  of  refuse  have  been 
consumed  in  9  hours  and  it  is  claimed  that  the  greater 
the  rate  of  feeding  the  hotter  the  fire  and  hence  the 
greater  the  capacity.  Features  of  the  design  are  the 
means  provided  for  the  expansion  of  the  brick  work  and 
the  arrangement  of  vents  for  cooling  concrete  thus 
increasing  the  life  of  the  structure. 

The  outer  or  concrete  shell  was  made  in  two  pours, 
each  pour  being  made  in  a  day.  The  first  pour  carried 
the  structure  to  height  of  28  ft.  and  left  reinforcing 
projecting  for  bond.  This  was  the  only  joint  as  the 
second  pour  completed  the  structure  to  full  height.  Self- 
supporting  forms  of  the  ordinary  type  were  built  up 


on  the  inside,  and  outside  forms  were  built  up  inde- 
pendently supported  by  scaffolding.  The  only  cor.- 
nection  between  the  two  sets  of  forms  were  the  tie 
wires  run  through  from  side  to  side  to  prevent  spread- 
ing. A  1:2:4  mix  was  used,  delivered  by  a  hoist  in  the 
scaffold.  All  reinforcing  was  deformed  steel  bars  tied 
at  each  intersection  with  No.  18  soft  annealed  wire. 
Dimensions  and  arrangement  of  reinforcing  are  shown 
in  the  accompanying  illustration.  Inside  forms  were 
removed  in  about  four  days,  but  outer  forms  were  left 
in  place  as  long  as  possible  as  a  protection  against 
wind  and  weather. 

The  brick  lining  put  in  after  the  inside  forms  were 
removed,  was  likewise  placed  in  two  sections,  the  upper 
section  resting  on  a  shelf 
in  the  concrete  and  being 
entirely  independent  of  brick 
work  below.  This  separa- 
tion makes  it  possible  to  put 
an  expansion  joint  in  the 
brick  work  which  is  said  to 
be  the  most  important  feature 
of  the  design.  The  brick  of 
the  combustion  chamber  can 
expand  upward  without  lift- 
ing the  weight  of  the  lining 
above,  thus  preventing  the 
overloading  that  tends  to 
crush  or  buckle  the  lining 
and  shorten  its  life. 

Heat  in  the  combustion 
chamber  ranges  from  1,500 
to  2,000  deg.  F.  and  is  said 
to  cause  the  brick  lining  to 
expand  3  in.  in  a  vertical 
direction.  This  movement  is 
taken  up  in  the  expansion 
joint  between  the  two  sec- 
tions of  brick  work.  The 
clearance  between  the  lining 
and  the  outer  concrete  shell 
is  nowhere  less  than  1  in. 
and  this  is  more  than  the 
expansion  of  the  brick  work 
circumferentially. 

The  concrete  shell  around 
the  combustion  chamber  is 
octagonal  in  plan,  thus  afford- 
ing a  considerable  air  space 
between  concrete  and  brick. 
Sixteen  4  x  4-in.  terra-cotta 
vents  through  the  concrete, 
just  above  ground  level,  admit  cool  air  into  this  space. 
Heated  air  passes  out  of  this  space  through  correspond- 
ing vents  near  the  top  of  the  octagonal  section  28  ft. 
above  the  base.  In  the  upper  circular  section  the  one- 
inch  space  between  brick  and  concrete  is  vented  by  one- 
inch  galvanized  pipe  set  in  the  concrete  at  intervals 
that  place  one  vent  in  every  16  sq.ft.  of  surface. 

The  firebrick  used  in  the  lining  are  rated  as  capable 
of  withstanding  3,200  deg.  F.  and  are  all  laid  as 
headers,  i.e.  "end  on"  to  the  combustion  chamber.  The 
bricks  are  8  in.  long  and  2^  in.  thick  with  a  width,  in 
a  horizontal  plane,  that  varies  from  3i  in.  on  the  fire 
box  face  to  4J  in.  at  the  outer  end,  thus  giving  a  joint 
.slightly  narrower  at  the  rear  than  at  the  front  end.    In 
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the  upper  part  of  the  combustion  chamber,  or  fire  box, 
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the  concave  curve  or  corbeling-in  of  the  brick  work 
toward  a  smaller-diameter  throat  is  said  to  improve  the 
draft  at  the  same  time  that  it  reflects  the  heat  in  such 
way  that  high  temperature  and  e.xcellent  combustion 
is  secured.  A  very  small  quantity  of  ash  accumulates 
as  the  draft  and  high  temperature  are  such  as  to 
reduce  the  residue  to  a  minimum  and  to  carry  away  a 
part  of  it  as  very  fine  particles  that  escape  in  the  draft. 
No  grate  bars  are  used,  the  concrete  foundation  at 
ground  level  being  covered  only  with  a  layer  of  fire 
brick  on  the  flat. 

A  means  of  controlling  the  rate  of  burning  and,  to  a 
certain  extent,  the  temperature  of  the  brick  lining  is 
provided  by  four  20  x  20-in.  iron  doors  at  a  height  of 
19  ft.  above  ground  extending  through  both  the  con- 
crete and  brick.  These  doors,  controlled  by  rods 
running  down  to  a  convenient  height  are  opened  after 
the  fire  is  well  started  and  by  admitting  cold  air  near 
the  top  of  the  combustion  chamber  prevent  excessive 
heating  of  the  brick  work.  The  inlets  covered  by  these 
doors  incline  sharply  upward. 

Draft  for  suitable  combustion  conditions  is  secured 
by  means  of  short  tunnels  at  ground  level,  each  of 
which  has  an  indirect  air  entry  by  way  of  a  pair  of 
iron  doors.  These  doors  are  held  open  as  desired  by 
ratchet  latches  and  are  set  according  to  the  direction 
of  wind.  At  the  outer  end  of  these  tunnels  a  wall  with 
fire  brick  facing  takes  the  direct  heat  from  the  com- 
bustion chamber,  except  in  the  case  of  one  tunnel  pro- 
vided with  a  large  end-door  for  clean-out  purposes  and 
for  convenience  in  passing  in  refuse  too  large  to  be 
blown  in  through  the  18-in.  pipe. 

The  top  of  the  incinerator  is  covered  with  screen  of 
1-in.  mesh  to  catch  sparks  and  a  gutter  is  built  in  the 
concrete  around  the  top  which  can  be  flooded  when 
desired.  A  li-in.  galvanized  water  pipe  runs  up  to  this 
gutter  and  a  2-in.  drain  pipe  leads  down  from  its  lowest 
point. 

In  applying  a  design  of  this  sort  where  hot  air  is 
needed  for  some  auxiliary  use,  such  as  in  a  dry  kiln, 
the  concrete  shell  could  be  made  octagonal  in  cross- 
section  all  the  way  up  to  increase  air  volume  between 
shell  and  lining.  Vents  to  the  outer  air  would  be 
omitted  and  a  blower  at  the  base  would  draw  the  heated 
air  into  a  pipe  for  delivery  as  desired. 

The  incinerator  was  designed  by  Captain  W.  W. 
Breite,  structural  engineer  of  San  Francisco  and  built 
by  Hei-man  Ludwig  who  has  been  granted  a  patent 
under  the  name  of  the  Ludwig  incinerator  and  hot  air 
dry  kiln. 

Uncompahgre  River  Flood 

During  June  floods  in  Uncompahgre  River,  Colo., 
exceeded  any  previous  floods  of  record.  On  June  11  a 
stage  of  3,900  sec.-ft.  was  reached  and  continued  until 
June  14,  when  a  heavy  storm  over  the  whole  watershed 
raised  the  flow  to  between  4,300  and  4,500  sec.ft.  at 
the  upper  end  of  the  valley.  Reporting  on  the  flood 
in  the  October  Redamatinn  Record,  L.  J.  Foster,  project 
manager,  states  that  former  seasonal  flood  discharges  as 
far  back  as  1898,  range  only  from  1,500  to  2,450  sec.-ft. 
Much  damage  was  done  to  works  of  the  U.  S.  Reclama- 
tion Service,  private  ranches  and  the  Denver  &  Rio 
Grande  tracks.  At  one  point  it  required  three  days 
time  with  a  dragline  to  turn  the  river  back  into  its  old 
channel  by  closing  a  315-ft.  gap  in  the  river  bank. 
Bundles  of  trees  were  anchored  with  rock  baskets. 


A  Study  of  Topeka  Mixed  Bituminous 
Pavement  Specifications 

Practice  in  46  Cities  and  States  Analyzed — Wide 

Variations  Noted — Desirable 

Mixture  Suggested 

By  Roy  M.  Green 

President,  Western  Laboratories,  Lincoln,  Neb. 

IN  ORDER  to  study  the  methods  of  specifying  the 
laying  of  mixed  asphaltic  (Topeka)  roads  in  common 
use  in  the  United  States  requests  were  sent  to  every  state 
highway  department  and  the  city  engineers  of  the  two 
principal  cities  in  each  state,  asking  for  copies  of  their 
specifications.  As  a  result  of  these  requests  46  specifica- 
tions were  received.  The  wide  variation  in  many  of 
their  features  forms  the  subject  of  the  following  dis- 
cussion : 

Large  Aggregate — Fifty-four  per  cent  of  the  specifi- 
cations described  the  large  aggregate  as  "a  hard,  tough 
and  durable  stone,"  or  as  a  material  "satisfactory  to 
the  engineer" ;  72  per  cent  contained  a  clause  requiring 
the  material  to  be  clean ;  20  per  cent  called  for  a  certain 
toughness;  39  per  cent  demanded  a  certain  minimum 
French  coefficient  of  wear;  19  per  cent  required  a  cer- 
tain grading  on  only  two  screens;  and  9  per  cent  a 
grading  more  than  two  screens. 

A  cleanliness  clause  for  this  material  is  desirable 
and,  since  there  are  accurate  methods  for  determining 
the  suitability  of  stone,  limits  for  toughness  and  resist- 
ance to  abrasion  should  be  given,  so  that  the  instruc- 
tions may  be  more  specific.  It  must  be  borne  in  mind, 
however,  that  the  limiting  requirements  for  the  various 
types  of  mixtures  should  be  different,  as  in  the  case 
where  the  Topeka  specifications  are  modified  by  the 
introduction  of  more  stone  in  the  mixture  than  is  per- 
missible under  the  Topeka  decree.  The  properties  of 
the  local  materials  should  also  be  kept  in  mind  so  that 
the  best  local  materials  may  be  used  and  at  the  same 
time  make  it  possible  to  obtain  materials  economically 
that  will  meet  all  requirements  specified. 

The  exact  grading  of  the  large  aggregate  need  not 
be  given  if  limits  of  composition  are  specified  for  the 
finished  mixture. 

Sand  Grading  Requirements 

Sand — Of , the  specifications  examined  80  per  cent  con- 
tained a  cleanliness  clause  for  sand;  38  per  cent  a  grad- 
ing requirement  on  only  two  sieves;  24  per  cent  a  grad- 
ing on  more  than  two  sieves ;  38  per  cent  pave  no  specific 
grading  requirements;  and  59  per  cent  limited  the  maxi- 
mum amount  of  material  passing  the  200-mesh  sieve. 
This  limiting  amount  passing  the  200-mesh  sieve  varied 
from  4  to  10  per  cent. 

Since  it  is  possible  for  a  fine  sand  to  be  too  dirty  for 
this  type  of  construction  a  cleanliness  clause  is  desir- 
able. As  the  fine  sand  passing  the  200-mesh  sieve  is 
not  usually  useful  as  a  filler,  and  may  be  a  detriment,  a 
clause  limiting  its  amount  to  not  more  than  10  per  cent 
is  desirable.  In  some  cases,  depending  upon  the  nature 
of  the  sand,  this  limit  should  be  reduced  to  6  per  cent. 

It  is  not  necessary  to  give  the  grading  limits  for  this 
material,  other  than  that  passing  the  200-mesh  sieve, 
if  the  formula  for  the  mixture  is  closely  drawn  so  as 
to  control  the  finished  mixture. 

Filler — Eighty-five  per  cent  of  the  specfications 
allowed   the   use   of  either   portland   cement,   limestone 
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or  dolomite  dust  to  be  used  as  a  filler;  7  per  cent  did 
not  mention  the  filler  in  any  way ;  and  57  per  cent 
placed  a  minimum  amount  passing  the  200-mesh  sieve 
for  this  material. 

Since  portland  cement,  limestone  and  dolomite  dust 
have  been  successfully  used  as  a  filler  it  is  desirable 
to  allow  the  use  of  any  one  of  them.  A  minimum 
amount  of  material  passing  the  200-mesh  sieve  is  desir- 
able, so  that  a  certain  definite  proportion  will  be  suffi- 
ciently fine  to  be  classified  as  filler.  A  limit  on  the 
maximum  size  of  the  filler  should  also  be  specified. 

Asphalt  Cement — Of  the  specifications  examined  55 
per  cent  were  of  the  blanket  type,  that  is,  they  described 
the  oil  asphalts  and  natural  asphalt  cements  by  one  and 
the  same  group  of  test  limits;  36  per  cent  were  of  the 
alternate  types,  that  is,  for  purposes  of  description 
the  natural  asphalt  cements  were  separated  from  the  oil 
asphalt  cements ;  9  per  cent  were  closed  to  all  except  oil 
asphalts.  Forty-five  per  cent  were  modeled  after  the 
asphalt  cement  requirements  of  the  1914  sheet  asphalt 
specifications  of  the  American  Society  of  Municipal 
Improvements;  33  per  cent  were  modeled  after  the 
specifications  suggested  by  the  U.  S.  Bureau  of  Public 
Roads ;  and  7  per  cent  allowed  the  use  of  a  tar  as  well 
as  an  asphalt  cement. 

Since  eq»ally  good  results  may  be  obtained  by  the 
use  of  any  asphalt  cement  of  recognized  standard  no  en- 
gineer is  justified  in  drawing  his  specifications  in  such 
a  way  that  he  will  eliminate  any  one  of  them  or  give 
one  material  the  advantage  over  the  other.  The  fact 
that  the  natural  asphalts  are  separated  from  the  oil 
asphalts,  for  purposes  of  description,  in  some  of  the 
specifications  is  no  indication  that  separate  bids  are 
received  on  pavements  constructed  with  the  two  types 
of  materials.  In  case  this  kind  of  a  specification  is 
used,  bids  should  be  received  upon  an  equal  basis  for, 
if  properly  handled,  one  material  is  in  no  way  superior 
to  the  other. 

Variations  in  Temperature  Clauses 

Temperatures  at  Paving  Plant — Forty-six  per  cent  of 
the  specifications  limited  the  temperature  of  the  asphalt 
cement,  aggregate  and  finished  mixture;  50  per  cent 
limited  the  temperature  of  the  aggregate  and  asphalt 
cement  only;  2  per  cent  limited  the  temperature  of  the 
aggregate  only ;  and  2  per  cent  limited  the  temperature 
of  the  asphalt  cement  and  mixture  only.  The  tempera- 
ture range  of  the  aggregate  in  30  per  cent  of  the 
specifications  was  from  225  to  325  deg.  F.;  for  the 
asphalt  cement  35  per  cent  called  for  a  limit  of  from 
275  to  350  deg.  F.;  and  for  the  finished  mixture  26 
per  cent  called  for  the  limiting  temperatures  of  from 
225  to  325  deg.  F. 

The  temperature  limits  for  the  aggregate  and  asphalt 
cement  should  be  sufliiciently  high  to  allow  the  two  to 
mix  thoroughly  and  at  the  same  time  must  be  low 
enough  so  as  not  to  injure  the  asphalt  cement.  The 
temperature  limits  for  the  aggregate  should  be  high 
enough  to  compensate  for  the  fact  that  the  cold  filler 
is  added  to  the  aggregate  before  the  asphalt  cement, 
but  it  must  be  remembered  that  the  larger  particles 
of  aggregate  will  remain  at  practically  the  same  tem- 
perature after  the  addition  of  the  filler,  as  they  do  not 
readily  drop  in  temperature  because  of  their  greater 
volume. 

Reasonable  temperatures  for  the  mineral  aggregate 
for  this  type  of  construction  would  be  from  250  to  375 


deg.  F.;  for  the  asphalt  cement,  from  250  to  350  deg. 
F. ;  and  if  the  temperature  of  the  finished  mixture  is  to 
be  specified  it  should  be  from  250  to  850  deg,  F.  It 
must  be  remembered  that  the  various  asphalt  cements 
are  not  affected  to  the  same  extent  by  high  temperatures 
and  the  proper  working  temperatures  are  therefore 
different. 

Time  of  Mixing — In  the  specifications  examined  96 
per  cent  contained  a  clause  that  the  material  should  be 
mixed  "until  uniform  in  color  and  appearance"  or  a 
similar  clause;  11  per  cent  required  a  mixing  of  at  least 
1  min.;  4  per  cent  for  at  least  1*  min. ;  4  per  cent  for 
at  least  45  sec. ;  while  2  per  cent  did  not  mention  how 
long  the  mixing  should  be  continued. 

The  time  of  mixing  is  important,  as  it  is  essential 
that  the  mixture  be  made  uniform  and  that  every  batch 
be  the  same,  otherwise  the  pavement  is  certain  to 
"bunch  up"  under  traffic.  This  is  a  matter  that  must 
be  handled  by  the  inspector  at  the  paving  plant  but  it 
is  well  to  specify  a  minimum  limit  on  the  mixing  time. 
This  time  limit  should  be  made  as  short  as  possible, 
consistent  with  good  work,  and  it  should  be  remembered 
that  mixtures  containing  a  high  percentage  of  the  larger 
particles  mix  much  more  readily  than  those  made  up 
entirely  of  the  finer  material.  For  modified  Topeka 
mixtures  containing  a  high  percentage  of  material 
retained  on  the  10-mesh  sieve  the  minimum  time  should 
be  45  sec.  The  mixing  can  be  more  thoroughly  and 
completely  done  if  the  man  placing  the  asphalt  cement 
in  the  mixer  is  very  careful  to  have  it  evenly  distributed 
along  its  entire  length,  or  at  least  to  be  sure  that  it 
is  not  placed  near  one  end. 

Composition  of  Mixture 

Type  of  Mixture — Seventeen  per  cent  of  the  specifica- 
tions called  for  the  Topeka  mixture  just  as  it  is 
described  in  the  decree;  74  per  cent  were  of  the  modified 
Topeka  type;  and  9  per  cent  did  not  call  for  any  partic- 
ular formula. 

It  has  been  pointed  out  many  times  that  it  is  im- 
possible to  expect  good  results  from  a  pavement  mix- 
ture which  follows  the  Topeka  decree  formula  without 
modifications.  For  this  reason  that  form  of  specifica- 
tion should  be  discontinued.  If  the  Topeka  decree  is  to 
be  modified  simply  by  making  the  sand  grading  more 
satisfactory  and  not  by  increasing  the  amount  of  aggre- 
gate retained  on  the  10-mesh  sieve  it  would  be  well  to 
make  use  of  the  formula  which  was  used  by  28  per  cent 
of  the  cities  and  states  whose  specifications  were  exam- 
ined.   This  formula  follows: 

Per  Cent 
Ktumon    7,,,  II 

1'a.ssing  200-mrsh  sieve 5  f  o  I  1 

P.'LssinR    80-mcah  and  on  200-meah  sieve (0  to  2^ 

P.iasinff    40-mesh  and  on    SO-mesh  sieve 1 1  to  36 

Passine     lO-mcsh  and  on    40-rnesh  sieve 7  to  23 

Passinit      i-in.  screen  and  on  lO-mcsh  sieve 1 1  to  25 

Passing       j -in- and  on  } -in.  screen 5  to  10 

If  it  is  desirable  to  obtain  some  stability  of  the  pave- 
ment mixture  through  the  interlocking  effect  of  the 
aggregate  retained  on  the  10-mesh  sieve  it  is  necessary 
to  increase  the  amount  of  material  of  that  size  to  much 
more  than  that  allowable  under  the  foregoing  formula. 
Such  a  mixture  has  practically  never  been  specified 
in  the  past  because  of  the  Bitulithic  patents  even  though 
a  great  many  pavements  of  this  type  have  been  laid 
under  other  specifications.  Since  the  basic  Bitulithic 
patent  has  now  expired,  it  is  possible  to  specify  such  a 
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mixture  as  the  following,  which  is  much  more  desir- 
able than  the  foregoing  under  most  traffic  conditions : 

Per  Cent 

Bitumen 7  to  10 

.Aggregate:  -        ,„ 

Passing  200-mesh  sieve ,„.    in 

Pai»ing    80-mesh  and  on  200-niesh  sieve in       in 

Parsing    40-mesh  and  on    SO-mesh  sieve ?  !°  in 

Pa.ssing     lO-mesh  and  on    40-niesh  sieve in       in 

Passing      {-in.  screen  and  on  lO-mesh  sieve 0 'o  « 

Passing      J-in.  and  on  J-in.  screen lu  to -lu 

The  finished  mixture  sh.111  have  not  less  than  40 -per  "en*  of  aggregate  retained 
on  the  lO-iucsh sieve. 

Such  mixtures  must  be  controlled  within  the  limits 
given  in  the  specifications  if  satisfactory  results  are 
to  be  obtained.  A  clause  stating  that  the  engineer  shall 
have  the  right  to  varj'  the  proportions  within  the  limits 
given  should  also  be  included. 

Temperature  of  Mixture  on  Street — Thirty-three  per 
cent  of  the  specifications  called  for  a  temperature  higher 
than  200  deg.  F.  for  the  mixture  just  before  it  is  spread; 
15  per  cent  required  a  temperature  higher  than  250 
deg.  F.;  and  17  per  cent  did  not  mention  any  tempera- 
ture. 

The  temperature  at  which  the  material  shall  arrive 
at  the  street  should  be  placed  high  enough  so  that  it 
will  insure  proper  spreading  and  rolling.  A  tempera- 
ture of  250  deg.  F.  is  reasonable  for  the  lower  limit. 
No  upper  limit  need  be  specified,  because  the  matter 
of  excessively  high  temperatures  is  taken  care  of  at 
the  plant. 

Roller  Should  Weigh  7  Tons 

Rolling — As  in  all  other  tj^pes  of  bituminous  pave- 
ments the  wearing  surface  must  be  thoroughly  com- 
pacted. Such  compaction  is  always  obtained  by  rolling. 
Eighty-nine  per  cent  of  the  specifications  requii-ed  that 
the  surface  "shall  be  rolled  until  no  further  compression 
is  obtained"  or  "until  all  roller  marks  disappear";  44 
per  cent  required  that  two  rollei-s  be  used ;  24  per  cent 
required  that  the  roller  or  rollers  shall  weigh  from  7  to 
8  tons ;  20  per  cent  did  not  .specify  any  particular  roller 
weight;  28  per  cent  required  that  the  weight  be  from 
200  to  300  lb.  per  inch  width  of  tread  of  the  roller; 
28  per  cent  did  not  specify  any  particular  unit  weight 
per  inch  width  of  tread;  and  20  per  cent  limited  the 
area  to  be  rolled  to  2,000  sq.yd.  per  10-hr.  day. 

For  this  type  of  construction  it  is  not  desirable  to 
use  a  roller  weighing  less  than  7  tons,  nor  to  roll  the 
surface  first  with  a  light  roller  before  using  the  heavy 
one.  A  light  roller  used  in  advance  of  the  heavj^  one 
chills  the  top  surface  without  forcing  the  larger  pieces 
of  aggregate  down  into  the  mortar  mixture.  After 
becoming  chilled  it  is  then  impossible  for  the  heavy 
roller  to  compress  the  surface  enough  to  allow  these 
particles  to  become  properly  surrounded  with  the  bitu- 
minous mortar.  The  weight  of  the  roller  should  also 
be  defined  in  weight  per  inch  width  of  ti-ead  and  the 
limits  should  be  between  200  and  300  lb.  per  inch 
width. 

It  is  always  convenient  to  have  two  rollers  on  the  job, 
but  if  the  roller  is  good,  the  operator  an  experienced 
man,  and  the  output  of  the  plant  not  more  than  200 
sq.yd.  per  hour,  one  roller  will  sutfice,  unless  the  surface 
finish  is  to  be  put  on  by  the  flush  coat  method.  It  is 
well  to  specify  two  rollers  but  that,  with  the  permission 
of  the  engineer,  one  may  be  used. 

Surface  Finish — Of  the  specifications  examined  37  per 
cent  required  the  use  of  the  portland  cement  or  stone 
du.st  finish  for  the   surface;    24   per   cent   called    for 


the  flush  coat  method  of  sealing;  33  per  cent  did  not 
require  any  finishing  other  than  the  final  rolling;  and 
4  per  cent  called  for  the  mixed  method  bituminous 
seal  co.at. 

The  stone  dust  or  portland  cement  finish  is  satisfac- 
tory for  the  finer  mixtures,  where  the  amount  of  mate- 
rial retained  on  the  10-mesh  sieve  does  not  e.xceed  that 
Tiven  in  the  Topeka  decree.  For  mi.xtures  containing 
much  higher  proportions  of  the  larger  size  the  flush 
coat  method  of  sealing  should  be  used. 

Weather  Limitations — Forty  per  cent  of  the  specifica- 
tions did  not  place  any  weather  or  seasonal  limitations 
upon  the  work  of  laying  the  wearing  surface;  22  per 
cent  allowed  no  work  between  Dec.  1  and  April  1,  or 
when  the  tempei-ature  is  below  50  deg.  F.  unless  special 
permission  is  obtained  from  the  engineer;  and  13  per 
cent  required  that  the  work  be  discontinued  when  the 
weather  conditions  are  not  satisfactory  "in  the  opinion 
of  the  engineer." 

The  seasonal  limitations  given  above — work  to  be 
discontinued  from  Dec.  1  to  April  1 — is  entirely  too 
strict  in  most  localities  in  the  United  States.  Good 
work  can  be  done  when  the  temperature  is  below  50 
deg.  F.  if  other  weather  conditions  are  satisfactory. 
The  temperatures  at  which  work  can  be  properly  per- 
formed depend  upon  humiditj'  and  wind.  For  these 
reasons  it  is  difficult  to  fix  a  minimum  temperature  at 
which  work  should  be  discontinued.  It  is  better  to  leave 
this  matter  to  the  judgment  of  the  engineer,  even 
though  it  is  always  undesirable  to  have  such  points  so 
indefinitely  stated  in  the  specifications. 


Lockington  Dam  Completed 

WITH  the  completion  of  the  Lockington  dam  of  the 
Miami  Conservancy  District,  just  announced,  two 
of  the  five  detention  dams  for  flood  protection  of  the 
Miami  Valley,  in  southwestern  Ohio,  are  in  service  in 
their  final  condition.  The  view  herewith  shows  the  main 
portion  of  this  structure,  which  in  its  entirety  is  6,500 
ft.  long  and  at  its  maximum  78  ft.  high  from  river  bed 
to  crest.    It  is  the  longest  of  the  five  dams. 


LDWICK    END    OF    PISCIIAKGI-:    CONDUITS 
AT  LOCKINGTON 

The  Lockington  dam  controls  the  flood  waters  of  Lo- 
ramie  Creek,  a  stream  which  enters  the  Miami  River 
just  north  of  Piqua.  The  two  outlet  conduits  of  the 
dam,  each  about  8  ft.  wide  by  10  ft.  high,  which  pass 
through  the  base  of  the  concrete  spillway  weir  seen  in 
the  view,  would  discharge  about  10,000  second  feet 
under  maximum  conditions.    In  a  flood  like  that  of  1913 
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when  the  dam  would  impound  water  to  60-ft.  depth  and 
the  basin  storage  would  total  63,000  acre-feet,  the  con- 
duits would  discharge  8,600  sec.-ft.  The  72-ft.  spillway, 
16  ft.  below  the  top  of  the  dam,  constitutes  a  safety- 
provision  under  maximum  flood  conditions.  The  bridge 
seen  crcssing  the  spillway  opening  carries  a  25-ft.  I'oad- 
way  across  the  valley. 

About  1,100,000  cu.yd.  of  material  were  required  to 


again.  A  pump  and  water  plug  proved  of  little  use,  as  the 
fire  behind  the  lining  could  not  be  reached.  It  was  then 
decided  to  wTeck  the  tunnel  and  four  sets  of  timbers  were 
blasted  out  so  that  the  ground  caved.  In  this  way  the  fire 
was  blocked  off  and  sealed  on  all  sides,  but  the  enclosed 
timber  burned  as  in  a  kiln,  due  to  the  air  admitted  through 
cracks  in  the  rock.  The  water  pipe  was  used  repeatedly 
to  cool  the  rock  and  to  put?  out  fires  discovered  during 
excavation  of  the  debris.    Only  the  checking  of  the  fire  by 


UPSTRB.\M  .SIDE  OF  LOCKINGTON  DAM.  WITH  COMBINATION  OUTLET- 
CONDUIT  AND  SPILLWAY  STRUCTURE 


make  the  dam.  Most  of  this  was  handled  and  deposited 
by  the  hydraulic  method.  Enough  rock  was  found  in 
the  material  to  provide  for  paving  the  dam  slopes  below 
the  upper  berm  with  cobble-stones,  which  provided  a  very 
cheap  surface  protection  for  the  dam  slopes.  Construc- 
tion of  the  dam  was  in  charge  of  B.  M.  Jones,  Division 
Engineer;  C.  H.  Shea,  Assistant  Division  Engineer,  and 
G.  E.  Werburton,  Superintendent. 


Fire  Protection  for  Railway 
Timbered  Tunnels 

OF  151  tunnels  aggregating  28.6  miles  on  the  Pacific 
system  of  the  Southern  Pacific  Ry.,  all  but  1.6  miles 
in  solid  rock  were  built  with  timber  lining,  according  to 
a  paper  read  at  the  recent  annual  meeting  of  the  Rail- 
way Fire  Protection  Association,  at  Chicago,  by  Harry 
Pollard,  general  fire  inspector  of  the  Southern  Pacific 
Ry.  In  the  past  few  years  the  timbering  has  been  re- 
duced to  20.6  miles  by  the  construction  of  concrete  lin- 
ing at  different  places.  The  following  is  an  abstract  of 
the  paper: 

Numerous  fires  have  occurred  and  the  difficulties  of  fight- 
ing them  are  increased  by  the  limited  space,  the  necessity 
of  attack  from  one  or  both  ends,  the  lack  of  light  and 
ventilation,  the  mass  of  timber  packing  in  cavities  outside 
of  the  lining,  and  the  air  drafts  which  come  from  the 
portals  and  through  seams  in  the  rock.  Three  examples 
of  tunnel  fires  may  be  noted. 

1.  A  brush  fire  sweeping  over  a  mountainous  district  was 
drawn  into  a  tunnel  by  the  draft.  In  a  few  hours  the 
workmen  succeeded  in  closing  the  ends  and  steam  was 
turned  in  from  locomotives.  After  about  48  hours  one 
end  was  opened,  but  fire  was  discovered  and  when  the  tunnel 
was  again  closed  carbon  dioxide  was  forced  in  for  about 
36  hours.  It  was  then  decided  to  open  both  ends  and  if 
the  fire  was  still  alive  to  let  it  burn  itself  out.  In  a  short 
time  the  tunnel  was  again  burninp  furiously. 

2.  A  torch  was  left  in  a  tunnel  by  a  repair  gang  when 
going  out  to  let  a  train  pass.  The  lining  was  burned  and 
the  tunnel  caved  in,  a  temporary  track  being  laid  around 
it  until  the  tunnel  could  be  restored. 

3.  A  fire  from  an  outside  wreck  spread  to  the  tunnel 
lining  and  into  the  timber  packing.  In  a  few  hours  the 
ground  caved  in  and  it  was  hoped  the  fire  would  be 
smothered.  Expert  firemen  from  San  Francisco  were  em- 
ployed to  explore  the  tunnel,  using  pas  and  smoke  masks, 
but  though  they  reported  the  fire  was  out  it  soon  developed 


the  early  caving  made  it  possible  to  get  into  the  tunnel  from 
the  opposite  end  and  keep  the  fire  in  check. 

Sprinkler  systems  and  peiforated  pipes  are  of  little  value 
in  tunnels,  owing  to  the  conditions  of  steam  and  heat  from 
the  engines,  damp,  coiTosion  and  the  possibilities  of  destruc- 
tive effect  by  wrecks.  Such  protecton  is  out  of  the  question 
in  view  of  its  cost,  the  difficulty  of  maintenance  and  the 
lack  of  reliability  in  time  of  need.  It  is  doubtful  if 
expensive  fire  protection  in  tunnels  is  worth  its  cost.  Fire- 
proof paint  on  the  timbers  is  not  satisfactory,  as  it  will 
not  adhere  to  green  timber,  it  is  liable  to  scale  off  and  no 
such  paint  will  resist  the  heat  developed  in  a  tunnel  fire. 

Strangely  enough  there  is  no  record  of  fire  being  started 
by  a  locomotive,  even  in  the  coal  burning  days,  and  the 
oil  burning  engines  now  used  are  less  hazardous.  The 
causes  to  be  guarded  against  are  outside  sources,  train 
wrecks  and  human  carelessness.  For  the  first,  it  is  well 
to  clear  the  ground  of  brush,  trees,  grass  and  weeds  for  100 
ft.  beyond  the  entrance,  and  to  whitewash  the  timbering 
annually  for  50  ft.  from  the  portal. 

Fire  protection  equipment  needs  to  be  something  that 
is  simple  and  can  be  used  not  only  by  eniplovees  but  by 
others,  as  such  outside  help  has  sometimes  saved  property. 
Two  water  barrels  and  buckets  may  be  placed  near  each 
end,  or  a  5-gal.  extinguisher  of  the  type  that  will  not 
freeze  and  does  not  have  to  be  recharged  except  after  being 
used.  At  500-ft.  intervals  there  should  be  a  fire  extin- 
guisher and  a  water  barrel  with  bucket.  Where  water 
is  available  it  should  be  stored  in  a  reservoir  or  tank  with 
as  much  head  as  possible  and  piped  into  the  tunnel,  where 
hose  would  be  stored.  Valves  should  be  about  250  ft.  apart, 
to  reduce  length  of  hose,  and  should  be  protected  by  under- 
ground boxes. 

Electric  light  should  be  provided  where  possible.  Open 
lights,  whether  oil  or  carbide,  should  not  be  left  unattended 
and  should  be  extinguished  while  trains  are  passing.  In- 
flammable material  not  required  for  maintenance  should  be 
kept  outside,  and  such  waste  as  shavings,  small  wood  blocks 
and  chips  from  adzing  ties  and  timber  should  be  taken 
out  daily. 

Fire  prevention  can  be  secured  only  by  fireproof  con- 
struction, which  means  solid  rock  or  a  lining  of  brick  or 
reinforced  concrete.  Brick  is  not  favored,  owing  to  the 
possibility  of  knocking  out  a  section  and  wrecking  the 
tunnel.  Concrete  will  stand  more  punishment.  In  the 
past  few  years  the  Southern  Pacific  Ry.  has  placed  concrete 
lining  in  about  6.3  miles  of  tunnel,  leaving  20.6  miles  yet 
to  be  lined.  This  work  was  begun  by  .selecting  the  most 
hazardous  tunnels  and  placing  concrete  for  50  ft.  at  each 
end.  In  bad  ground  a  section  of  concrete  lining  was  put 
in,  which  acts  as  a  fire  break. 
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Foundation  Problems  in  Erecting  Standard  Oil  Building 

Adjoining  Heav\'  Buildings  Underpinned  Down  Through  Quicksand — 
Novel  Method  of  Cofferdam  Construction 

By  Ralph  H.  Chambers 

Jarrett-Chambers  Co..  Inc..  Consulting  and  Constructing 
Engineers,  New  York  City 


'"T^HE  necessity  to  maintain  existing  usable  space,  un- 
X  til  new  quarters  could  be  made  ready  for  occupancy, 
led  the  designers  and  constructors  of  the  new  Standard 
Oil  building,  New  York  City,  to  erect  the  building  in 
sections.  This  method  of  construction  added  to  the 
usual  problems  of  shoring  and  underpinning  the  build- 
ings adjoining  the  site,  the  further  problem  of  the 
maintenance  of  the  heavy  buildings  which  still  occu- 
pied the  remainder  of  the  site. 

The  new  Standard  Oil  building  will  be  thirty  stories 
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FIG.  1.  GENERAL  PLAN 
OP  NEW  ST\.NT)\RD 
OIL  BUILDING.  SHOW- 
ING THE  POPITIO.N'  OF 
THE  VARIOUS  KI.\"DS 
OF  SHORING  AND 
UNDERPINNING 

high  and  will  occupy 
the  site  bounded  by 
Broadway,  Beaver 
and  New  Streets,  ad- 
joining the  present 
Standard  Oil  build- 
ing. The  soil  under- 
lying this  site  is 
water-bearing  clay 
and  quicksand  to  a  depth  of  27  to  30  ft.  below  curb 
level.  Below  the  quicksand  is  a  stratum  of  hardpan 
13  to  28  ft.  thick,  lying  upon  the  rock  and  as  the  upper 
layer  of  the  rock  was  found  to  be  decomposed  to  a 
depth  of  several  feet,  the  sound  rock  lies  at  a  depth 
of  41  to  73  ft.  below  curb  level. 

The  first  section  of  the  building  will  occupy  the 
portion  of  the  site  adjoining  the  Welles  building  on 
the  west,  and  the  present  Standard  Oil  building  on  the 
north,  and  fronting  on  New  and  Beaver  Streets.  The 
second  section  will  extend  the  first  section  to  the  west 
and  will  occupy  the  site  of  the  Beaver  Street  wing  of 
the  Welles  building. 

The  plans  for  the  building  provide  for  a  deep  sub- 
basement  under  sections  one  and  two,  the  floor  of  which 
will  be  37  ft.  below  the  curb  level.  This  requires  a 
cofferdam  wall,  sunk  to  rock  and  entirely  surrounding 
sections  one  and  two.    The  north  side  of  the  cofferdam 


wall  is  coincident  with  the  south  face  of  the  wall  of  the 
old  Standard  Oil  building  and  this  cofferdam  wall  was 
sunk  40  to  48  ft.  below  the  bottom  of  the  foundations 
of  the  old  Standard  Oil  building. 

The  foundations  for  some  of  the  interior  columns  of 
the  new  building  were  located  immediately  under  the 
east  wall  of  the  Welles  building.  Furthermore,  to  ad- 
vance the  date  of  completion  of  the  new  building  it  was 
determined  to  sink  foundations  for  the  new  building, 
under  the  Beaver  St.  wing  of  the  Welles  building,  with- 
out disturbing  the  tenants  of  this  building. 

Shoring  and  Underpinning 

Confronted  with  these  conditions,  it  was  evident 
that  the  south  wall  of  the  old  Standard  Oil  building  and 
the  ea.st  wall  of  the  Welles  building  would  have  to  be 
underpinned,  and  the  underpinning  would  have  to  be 
carried  down  to  rock,  before  the  caisson  foundations  for 
the  new  building  could  be  sunk.  The  theory  set  up  as 
governing  the  work  to  be  done  to  safeguard  and  main- 
tain the  old  building  was  as  follows: 

First,  the  foundations  of  the  old  buildings  being  very 
heavily  loaded,  would  not  allow  any  underpinning  work 
which  might  disturb  them  to  be  begun  until  adequate 
shoring  had  been  installed;  second,  the  type  of  under- 
pinning to  be  adopted  and  the  method  of  installation 
used  should  disturb  to  the  least  possible  extent  existing 
foundations;  and  third,  the  underpinning  installed 
should  sustain  the  old  buildings  without  dependenc£ 
upon  portions  of  the  old  foundation  left  in  place  when 
the  work  was  completed. 

Two  forms  of  shoring  were  used  and  installed. 
Needles  were  placed  under  the  greater  part  of  the  east 
wall  of  the  Welles  building  and  spur  shores  were  used 
to  support  the  balance  of  the  Welles  building  wall  and 
the  old  Standard  Oil  building.  The  needle  form  of 
shoring  was  not  feasible  under  the  wall  of  the  Standard 
Oil  building  without  seriously  interfering  with  the 
operation  of  the  mechanical  equipment  in  the  basement. 
Each  set  of  needles  had  a  capacity  of  about  300  tons. 
Each  shore  under  the  Welles  building  had  a  capacity 
about  equal  to  that  of  the  needle  shores,  although  the 
mat  was  of  smaller  area.  The  shores  used  on  the  Stand- 
ard Oil  building  were  of  about  500  tons  capacity  each. 
By  actual  test  of  the  screw  jacks,  the  lifting  capacity 
of  the  shores  was  determined  and  the  shoring  was 
maintained  at  its  full  capacit.v  until  the  adjacent  under- 
pinning was  completed.  The  two  types  of  shoring  are 
illustrated  in  accompanying  photographs. 

The  needle  shores,  used  in  this  work,  were  made  up 
of  two  sets  of  steel  beams,  each  set  consisting  of  three 
24-in.  beams,  the  upper  set  supported  by  the  lower.  The 
jack  blocks  and  mats  were  timber  in  the  usual  form 
and  adjustment  of  the  shoring  was  provided  by  eight 
steel  screw  jacks  each  3i  in.  in  diameter. 

The  spur  shoring  consisted  of  heavy  timber  mats 
each  carrying  as  many  as  twelve  steel  screw  jacks, 
which  controlled  the  24-in.  square  spur  shores  engaging 
with  the  wall  to  be  sustained.     It  is  believed  that  this 
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is  the  first  instance  of  the  use  of  screw  jacks  with  spur 
shores  of  this  capacity.  Experience  in  this  work  with 
this  form  of  shoring,  as  compared  with  needle  shoring, 
was  very  favorable  to  the  spur  shores. 

It  was  found  that  the  cost  of  the  spur  shoring  as 
compared  with  the  needle  shore  was  somewhat  less 
for  equal  capacity.  Furthermore,  the  spur  shores  had 
the  decided  advantage  in  that  they  could  be  used  with- 
out having  to  gain  access  to  the  interior  of  the  build- 
ing to  be  shored. 

When  the  underpinning  work  under  the  east  wall  of 
the  Beaver  Street  wing  of  the  Welles  building  had  been 
completed,  64  per  cent  of  the  foundation  of  this  wall 


account  in  foundation  work  and  the  >determination  of 
the  bearing  capacity  of  a  pile  or  footing  cannot  be 
made  by  a  single  test,  but  that  it  must  be  obtained  by 
a  series  of  tests  extending  over  a  considerable  period 
of  time. 

To  conform  to  the  second  and  third  conditions  of  the 
theory  adopted,  it  was  determined  to  construct  con- 
crete underpinning  piers  under  the  walls  of  the  old 
buildings  and  to  sink  these  piers  by  the  compressed 
air  method  to  the  rock.  In  doing  this  the  following 
method  was  employed. 

The  piers  were  installed  by  sinking  cylindrical  steel 
shells  down  to  a  level  2  ft.  below  the  surface  of  the 


PIG.  2.     SYSTEM  OP  UNDERPINNING  BY  NEEDLES  AND  SHORES 


had  actually  been  removed  and  the  portion  of  the  foun- 
dation left  in  place  had  been  subjected  to  the  dis- 
turbance caused  by  the  sinking  of  the  foundation 
caissons  under  this  wall,  as  well  as  the  underpinning 
cylinders.  Also,  50  per  cent  of  the  foundations  of  the 
wall  of  the  Standard  Oil  building  had  been  removed. 
This  work  was,  however,  accomplished  successfully  and 
without  any  settlement  or  cracking  of  the  walls  being 
noted. 

One  of  the  interesting  phenomena  observed  in 
the  action  of  the  shores,  was  the  slow  yielding  of  the 
soil  under  the  pressure  of  the  shores.  When  the 
shores  were  first  installed,  after  the  lapse  of  some 
hours  the  jacks  were  found  to  be  comparatively 
loose.  The  jacks  were  then  tightened  and  again  the 
yielding  of  the  soil  was  observed.  This  action  con- 
tinued for  a  week  or  more,  depending  upon  the  char- 
acter of  the  soil,  before  the  jacks  remained  tight  during 
a  considerable  period  of  time.  It  would  appear  from 
this,   that   the   element  of   time    must   be   taken    into 


hard  pan  and  continuing  the  excavation  in  the  hard 
pan,  without  a  shell,  to  the  rock.  Each  steel  shell  was 
in  three  or  four  lengths  and  was  fitted  with  air-tight 
heads  and  doors  so  that  there  was  an  air  lock  chamber 
in  the  second  length  of  each  shell.  The  excavation  to 
rock  completed,  concrete  was  filled  in  up  to  the  level 
of  the  bottom  of  the  wall  footing.  Air  pressure  was 
maintained  during  the  whole  operation  until  the  con- 
crete had  reached  a  level  above  the  bottom  of  the  steel 
shell  and  had  set  for  24  hours.  After  the  concrete  in 
the  cylinder  was  set  the  notch  cut  in  the  wall  footing 
was  filled  with  concrete  except  that  a  space  about  4  in. 
high  was  left  at  the  top.  This  space  was  finally  filled 
with  diy  concrete  rammed  into  place.  Each  of  the 
underpinning  piers  has  a  capacity  of  approximately 
700  tons 

Another  underpinning  difficulty  was  met  in  under- 
pinning a  steel  column  which  supports  a  large  portion 
of  the  weight  of  the  upper  six  stories  of  the  old 
Standard  Oil  building  and  runs  down  from  the  ninth 
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floor  to  the  fouildation.s  of  this  building.  Originally, 
the  present  Standard  Oil  building  was  ten  stories  high 
and  later  six  additional  stories  were  added.  These 
additional  stories  are  supported  by  a  system  of  dis- 
tributing and  cantilever  trusses,  resting,  in  general,  on 
the  walls  at  the  ninth  floor  level.  Owing  to  an  offset 
in  the  south  wall  of  the  building,  one  of  the  main  canti- 
lever trusses  overhangs  the  wall  and  the  load  on  this 
truss  is  supported  by  a  single  steel  column  which  was 
inserted  into  the  wall  and  which  carries  the  load  from 
the  ninth  floor  to  the  foundation  at  the  basement  floor. 
The  loading  on  this  column  was  about  400  tons 
and  the  column  was  apparently  well  bricked  into 
the  original  wall,  but  some  doubt  was  felt  as  to  whether 
the  shoring  of  the  wall  would  take  care  of  the  column 
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FIG.  3.  LONG  COLUMN  INSIDE  BUILDING  WAS  SUPPORTED 
ON  GRILLAGE  SHOWN  IN  FOREGROUND 

also.  It  later  developed  that  this  doubt  was  well  founded 
as  it  was  found  possible  to  lift  the  column  slightly 
without  lifting  the  wall. 

The  shoring  of  this  column  was  planned  upon  the 
assumption  that  no  appreciable  settlement  of  the  col- 
umn could  be  allowed.  Any  settlement  would  redis- 
tribute the  stresses  and  reactions  in  the  cantilever 
girder  above.  Also  it  was  decided  that  the  footing 
originally  provided  for  the  column  would  be  entirely 
adequate,  even  if  slightly  disturbed  by  the  underpin- 
ning operation,  if  the  load  were  properly  distributed 
on  the  footing. 

Support  of  the  column  was  therefore  provided  by  a 
short  steel  girders  connected  with  each  of  the  two  sides 
of  the  column  by  cutting  out  the  rivets  near  the  bot- 
tom of  the  column,  reaming  out  the  holes  and  riveting 
the  girder  to  the  column.  To  avoid  cutting  out  too 
many  rivets  at  a  time,  the  girders,  placed  on  each  side 
of  the  column,  were  each  made  up  of  two  similar  girders, 
one  above  the  other,  only  one  of  these  girders  being 
connected  at  a  time.  Between  the  girders  four  dia- 
phragms on  each  side  of  the  column  were  riveted.  Thes? 
diaphragms  were  intended  to  carry  the  column  load  to 
the  shoring  needles  below  and  in  order  to  distribute 


Section  Caisson  Foundoition 
under  Welles  Building 

SECTION  OF  COFFERDAM  WALL  AND 
FOUNDATION  CAISSON 

the  reaction  equally  to  the  two  girders,  the  bearing 
surface  of  the  diaphragms  was  confined  to  the  middle 
part  of  the  ends  of  the  diaphragms.  The  ends  of  the 
shoring  needles  inside  the  building  rested  on  steel 
beams,  which  in  turn  were  supported  by  the  grillage 
beams  of  the  original  footing.  No  settlement  of  this 
footing  was  looked  for,  although  means  for  jacking 
up  the  ends  of  the  needles  were  provided  should  the 
emergency  arise. 

The  outer  ends  of  the  needles  were  riveted  to  a  dis- 
tiibuting  beam  which  was  supported  only  at  one  point 
in  the  middle  of  this  beam.  The  support  under  the 
(li.stributing  beam  rested  upon  four  screw  jiicks  which 
in  turn  rested  upon  a  timber  mat  on  the  soil.  Thus 
the  column  which  sustained  the  floors  of  the  six  upper 
stories  of  the  building  transmitted  its  load  to  the 
girders  riveted  to  it  and  through  the  diaphragms  be- 
tween the  girders  the  load  was  carried  to  the  shoring 
needle.s  and  then  to  the  mat  on  the  soil  outside  the 
Iniikling,  and  to  the  footing  originally  provided  for  this 
column  inside  the  building.  Thus  the  column  was  sup- 
I)orted,  at  its  base,  by  three  points  of  support. 

This  balanced  system  of  support  was  deemed  neces- 
sary as  a  precaution  against  unequal  loading  of  the  ends 
of  the  girders  riveted  to  the  column,  as  any  but  a 
uniform  loading  of  these  girders  would  have  produced  a 
torsion  and  would  have  increased  the  shearing  stresses 
in  the  rivets  connecting  the  girders  to  the  column,  as 
well  as  a  bending  of  the  column  itself. 

After  the  shoring  was  comi>letely  installed,  the  jacks 
were  screwed   up   and   it   was    found   that    the   column 
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could  actually  be  lifted.  This  shoring  accomplished, 
the  masonry  under  the  column  was  cut  away  and  an 
underpinning  pier  was  sunk  under  the  column.  The 
shoring  was  then  removed.  The  work  was  accomplished 
without  any  settlement  of  the  column. 

An  unusual  condition  was  met  in  installing  the 
foundation  for  the  first  section  and  in  putting  in  the 
sub-basement  walls.  Only  two  sides  of  the  cofferdam 
to  include  the  sub-basement  could  be  constructed  until 
after  the  building,  which  occupied  the  site  of  the  sec- 
ond section,  had  been  demolished  and  the  foundations 
for  the  columns  of  the  first  section  of  the  building  which 
were  within  the  area  enclosed  by  the  cofferdam  had  to 
be  sunk  from  the  surface. 

In  the  construction  of  the  cofferdam  wall,  to  take 
advantage  of  the  comparative  shallow  depth  of  quick- 
sand and  to  limit  the  thickness  of  the  wall  to  a  mini- 
mum, timber  caissons  were  sunk  but  these  were  carried 
only  a  short  distance  into  the  hardpan.  From  the 
bottom  of  the  timber  caissons  the  excavation  through 
the  hardpan  down  to  the  rock  was  limited  in  width  to 
the  required  thickness  of  the  finished  wall.  When  the 
excavation  had  been  completed  the  concrete  was  carried 
up  to  a  level  just  above  the  bottom  of  the  timber  cais- 
son and  having  been  allowed  to  set,  the  air  pressure 
was  taken  off,  the  deck  of  the  caisson  removed  and 
the  wall  was  finished  in  the  open  cofferdam.  The  timber 
bracing  was  removed  as  the  wall  was  carried  up. 

It  will  be  evident  that  the  method  adopted  makes  it 
possible  to  limit  the  thickness  of  the  wall  to  any  desired 
minimum.  This  cannot  be  accomplished  in  the  ordi- 
nary method  because  the  thickness  of  the  working 
chamber  walls  govern  the  minimum  width  of  the  coffer- 
dam wall.  Also  the  method  used  in  this  work  makes  it 
possible  to  build  a  cofferdam  wall  which  is  continuous 
from  the  rock  to  the  top  without  any  cause  for  appre- 
hension as  to  possible  voids  left  unfilled  under  the  roof 
of  the  working  chamber. 

In  putting  the  caissons  under  the  Welles  building  a 
cylindrical  steel  shaft  was  sunk  under  air  pressure,  into 
the  surface  of  the  hardpan.  A  temporary  wooden  deck 
was  used  to  form  a  working  chamber  in  the  shaft  and  a 
small  lock  was  bolted  to  this  deck.  The  excavation 
was  carried  down  through  the  hardpan  below  the  bot- 
tom of  the  steel  shaft  to  the  rock  and  was  extended 
laterally  to  a  rectangular  section  of  the  dimensions 
desired  for  the  column  footing.  The  concrete  was  then 
carried  up  to  the  bottom  of  the  steel  grillage  and  the 
grillage  was  set  under  air  pressure. 

This  work  was  done  under  the  direction  of  Theodore 
Pratt,  of  the  Standard  Oil  Company.  The  architects 
are  Carrere  &  Hastings,  Shreve,  Lamb  &  Blake  Asso- 
;iated.  Charles  T.  Wills,  Inc.,  is  the  builder.  The 
ilans  for  the  foundation  work  were  made  by  the 
larrett-Chambers  Co.  and  the  work  was  done  by  that 
irm. 


Refuse  Pulverization  in  English  Towns 

The  Borough  of  Oswestry,  England,  has  adopted  a 
system  by  which  its  refuse  will  be  pulverized  for  utili- 
sation on  land.  We  are  informed  by  G.  William  Lacey, 
wrough  surveyor  and  water  engineer  of  Oswestry  that, 
)efore  pulverization  of  the  mixed  refuse,  tins,  metal, 
aga,  and  bottles  will  be  sorted  out  for  sale.  Mr.  Lacey 
dso  states  that  the  same  general  system  is  now  in 
>peration  at  the  Borough  of  Southwark,  London,  and 
lit  Bury,  Durham,  Gateshead,  and  elsewhere. 


St.  Paul  City  Planning  Projects 
Form  Broad  Scheme 

Arcade  Sidewalks — Improved  Street  System — 

Bridges  and  Viaducts — Civic  Center — Use 

of  Vacant  Land — Railroad  Work 

A  COMPREHENSIVE  scheme  of  municipal  improve- 
ments proposed  by  the  City  Planning  Board  of  St. 
Paul,  Minn.,  in  order  to  give  better  routing  of  traffic 
around  and  across  the  city  and  to  relieve  the  serious  con- 
gestion of  traffic  in  business  districts,  includes  sidewalk 
arcades,  street  widenings,  linking  up  streets  into  con- 
tinuous main  thoroughfares,  a  civic  center,  railway 
grade  crossing  elimination,  and  bridges  at  some  street 
intersections  to  provide  for  grade  reduction  of  streets. 
Parks  and  parkways  and  some  work  to  improve  the 
appearance  of  the  city  are  auxiliaries  of  the  main 
scheme.  Some  of  the  projects  have  been  adopted  already 
by  the  municipal  authorities.  The  following  review  of 
the  situation  is  prepared  from  information  furnished  by 
George  H.  Herrold,  city  planning  engineer  for  St.  Paul, 
and  from  a  report  to  the  City  Planning  Board  by  Ed- 
ward H.  Bennett  and  William  E.  Parsons,  consultant 
city  planners,  Chicago.  A  general  plan  of  the  improve- 
ment scheme  is  given  in  Fig.  1  and  a  more  detailed 
plan  of  the  difficult  and  costly  works  in  the  central  por- 
tion of  the  city  is  given  in  Fig.  2. 

Improvements  in  Street  Layout 

A  rectilinear  street  system  apjDlied  to  a  site  of  irregu- 
lar topography  has  led  to  unfavorable  traffic  conditions 
in  St.  Paul  by  lack  of  continuity  of  several  major 
streets.  There  is  still  opportunity  to  correct  this  defect, 
however,  by  opening  new  connections  and  by  connect- 
ing dead  ends  of  streets  at  topographic  breaks  by  via- 
ducts in  order  to  establish  major  arteries  both  through 
and  around  the  business  district  and  afford  direct  com- 
munication with  the  east,  west  and  southwest  districts. 
The  heavier  grades  on  existing  streets  range  fi'om  4i 
to  11  per  cent,  but  the  improvements  provide  for  a 
maximum  of  3  per  cent  on  all  main  traffic  routes.  Inci- 
dentally, it  is  stated  that  the  rectilinear  street  system 
has  cost  the  city  more  than  $6,000,000  for  grading. 

A  conspicuous  example  of  the  inadequacy  of  the 
present  street  layout  is  that  between  7th  and  Maiyland 
Sts.,  a  distance  of  nearly  two  miles,  there  is  no  other 
east  and  west  street  to  serve  as  a  crosstown  line.  This 
defect  will  be  remedied  by  the  proposed  plan.  Districts 
north  and  northeast  of  the  business  district  are  reached 
now  by  zigzags  only  causing  inconvenience,  increased 
costs  of  transportation  and  hindering  the  development 
of  the  districts  in  which  they  occur.  Diagonal  cut-offs 
are  proposed  to  rem-^d^'  this  condition. 

Where  major  streets  having  street  car  lines  are  par- 
alleled closely  by  other  streets  suitable  for  light  vehicles, 
it  is  planned  to  develop  traflic  on  the  dual  arteries  rather 
than  to  incur  the  expense  of  widening  the  major  street. 
In  most  cases,  however,  the  ooly  way  of  increasing  the 
traffic  capacity  is  to  widen  the  street.  Much  of  the 
heavy  traffic  to  and  from  the  freight  terminals,  local 
yards,  warehouses  and  wholesale  houses  now  passes 
through  the  central  business  district.  To  widen  many 
of  these  streets  would  involve  prohibitive  expense,  but 
l)y  providing  a  circuit  of  wide  streets  around  this  dis- 
trict the  through  traffic  may  be  diverted  with  advantage 
to  both  through  and  local  traffic.  This  circuit  includes 
8rd,  Wacoutah,  12th  and  Main  Sts. 
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STR32ET    IMPRO\'EMENTS    FOR    THROUGH    ROUTES    AT    ST.    PAUL,    MINN. 


The  value  of  special  thoroughfares  for  the  use  of 
motor  trucks  has  become  apparent  with  the  rapid  in- 
crease in  this  form  of  traffic.  Unless  such  thorough- 
fares are  provided,  giving  direct  routes  and  easy  grades, 
the  trucks  will  continue  to  mingle  and  interfere  with 
the  traffic  of  business  and  residential  streets.  Several 
truck  routes  are  proposed. 

Arcades  in  Business  District 

In  the  central  business  district  the  street  area  is  only 
29  per  cent  of  the  total,  as  compared  with  35  per  cent 
in  Chicago  and  37  per  cent  of  Minneapolis.  In  addi- 
tion to  this  defect,  St.  Paul  has  sacrificed  sidewalk 
space  to  provide  greater  freedom  of  movement  for 
vehicles,  the  streets  in  the  business  district  having 
40-ft.  roadways  and  10-ft.  sidewalks,  except  that  in 
Robert  St.  (widened)  the  respective  widths  are  49  and 
13  ft.  In  all  these  streets  the  sidewalks  are  incon- 
veniently congested  and  this  congestion  will  increase 
with  the  construction  of  higher  buildings.  For  proper 
capacity  on  7th  St.,  for  example,  a  sidewalk  width  of 
22  ft.  would  be  required.  But  as  the  roadway  widths 
are  barely  adequate,  and  in  some  cases  are  inadequate, 
for  vehicle  traffic,  there  is  no  opportunity  for  widening 
the  sidewalks  at  the  curb. 

Arcades  through  the  street  fronts  of  the  buildings 
are  the  only  remedy  for  such  conditions.  This  remedy 
was  applied  a  few  years  ago  on  7th  St.,  the  first-floor 
store  fronts  being  set  back  24  ft.  from  the  building  line 
and  the  wall  columns  of  the  buildings  l)eing  concealed 
within  columns  of  architectural  treatment.  It  is  pro- 
posed to  extend  this  system  to  St.  Peter  St.,  by  acquir- 
ing an  ca.sement  of  20  or  25  ft.  within  the  building 
line.  A  further  advantage  of  this  plan  is  that  it  will 
permit  widening  the  roadway  14  ft.,  the  curbs  on  each 
side  being  set  back  7  ft.,  thus  leaving  a  3-ft.  open  side- 
walk outside  of  the  arcade. 

A  novel  extension  of  this  plan  is  to  carry  arcades 


through  the  middle  of  certain  blocks,  as  shown  by  the 
plan.  It  is  expected  that  these  arcades  will  provide 
ample  circulation  for  pedestrian  traffic  in  the  center 
of  the  retail  district  for  several  years.  It  is  proposed 
in  some  instances  that  vehicles  be  allowed  to  use  them 
during  the  night  to  serve  stores,  restaurants  and  offices. 

Apart  from  this  special  sidewalk  problem  the  im- 
provements within  the  business  district  include  the 
following:  Wabasha  St.  widened  to  86  ft.  by  a  26-ft. 
strip  on  the  west  side ;  8th  St.  widened  25  ft. ;  12th  St. 
widened  50  ft.  and  extended,  as  shown,  to  form  an 
east-and-west  artery;  Wacoutah  St.,  widened  to  84  ft. 
and  extended;  Broadway  widened  40  ft.  on  the  east 
side,  as  it  receives  all  the  heav>'  trucking  of  the  freight 
terminals.  In  addition  to  arcading  7th  St.  and  widen- 
ing its  roadway  from  40  to  56  ft.,  it  is  proposed  to 
widen  it  to  106  ft.  lieyond  the  business  district  and 
eventually  to  build  a  subway  for  the  car  line. 

At  the  new  Union  Station  it  is  planned  to  improve 
appearances  and  traflic  accommodations  by  cutting  a 
100-ft.  plaza  from  4th  to  5th  Sts.,  widening  4th  St.  by 
36  ft.  (to  96  ft.)  and  widening  Wacoutah  and  Sibley 
Sts.  by  24  ft.  (to  84  ft.)  between  4th  and  6th  streets. 

Auxiliary  Improvements 

Although  the  improvement  of  the  street  system  is 
the  main  feature  of  the  present  plan  there  are  a  num- 
ber of  important  developments  more  or  less  closely 
related  to  the  general  scheme. 

BridfiCK — It  is  planned  to  widen  the  bridge  over  the 
Mississippi  River  on  Wabasha  St.  and  to  rebuild  the 
Robert  St.  bridge.  The  latter  is  of  particular  impor- 
tance as  the  street  was  widened  a  few  years  ago  and 
will  he  the  main  traffic  street  for  many  years.  Pending 
entire  recon.struction  it  is  suggested  that  the  piers  can 
be  extended  and  a  third  line  of  trusses  placed  for  the 
deck  span,  a  new  truss  channel  span  being  required. 
Both  of  these  structures  are  high-level  bridges  without 
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FIG.    2.      PROPOSED    "CITY    PLAN"    DEVELOPMENTS    IN    CENTRAL    SECTION   OF   ST.    PAUL,    MINN. 


Jrawspans.  They  are  level  with  the  streets  on  the 
aorth  side  of  the  river  and  have  3i  per  cent  grades  in 
;he  south  approaches  from  the  district  known  as  River- 
.'iew. 

For  an  additional  bridge  to  serve  the  business  dis- 
;rict  there  are  two  rival  plans  for  Sibley  St.  and  Broad- 
.vay  respectively,  as  shown  in  Fig.  2.  The  former 
.vould  be  a  low-level  bridge  with  draw  and  has  been 
luthorized  by  Congress,  but  there  i.s  considerable  oppo- 
iition  to  it  on  the  following  grounds:  (1)  That  being 
;o  near  Robert  St.  it  will  depreciate  property  which  has 
)aid  heavily  for  street  widening;  (2)  that  it  will  inter- 
"ere  with  the  car  routing  scheme  and  the  development 
)f  river  traffic;  (3)  that  its  approaches  will  interfere 
vith  heavy  traffic  on  cross  streets  and  with  that  of 
he  new  U.  S.  Post  Office  at  Sibley  and  3rd  streets; 
^4)  that  it  will  increase  rather  than  relieve  congestion, 
IS  Sibley  St.  is  not  a  continuous  thoroughfare  or  artery 
md  has  recently  been  narrowed  between  3rd  St.  and 
he  levee  to  give  30-ft.  additional  length  to  the  head- 
louse  and  stub  tracks  of  the  new  Union  Station;  (5) 
hat  being  a  low-level  bridge,  the  opening  of  its  draw- 
pan  will  back  up  traffic  in  the  entrance  of  the  C, 
•I.  &  St.  P.  Ry.  freight  station  and  completely  block 
my  movement  of  traffic  here  while  the  span  is  open. 

The  Broadway  bridge  location  is  strongly  recom- 
nended  by  the  City  Planning  Board  as  an  essential 
element  in  the  growth  of  the  city.  The  proposed  plan 
irovides  for  widening  Broadway,  which  is  not  only  a 
nain  artery  but  would  be  connected  by  the  bridge  with 
itate  St.,  an  arterial  thoroughfare  in  West  St.  Paul, 
t  is  considered  that  a  bridge  on  this  location  would 
•elieve  the  traffic  congestion  of  the  business  district, 
ind  being  at  a  high  level  it  would  require  no  drawspan. 


To  open  additional  communication  across  railway 
property  it  is  proposed  to  build  a  viaduct  connecting 
Minnehaha  St.  with  Pennsylvania  Ave.,  and  to  replace 
the  old  3rd  St.  viaduct  with  one  on  the  line  of  4th  St., 
giving  a  better  approach  to  the  Union  Station.  This 
latter  project  has  been  taken  up  with  the  railway  com- 
panies, which  are  committed  to  the  rebuilding  of  the 
3rd  St.  viaduct. 

Railways— A  thorough  investigation  of  the  railway 
situation  in  its  relation  to  the  city's  interests  is  under 
way,  but  it  is  pointed  out  already  that  there  is  oppor- 
tunity for  improvement  in  thi-ee  directions:  (1)  Sep- 
aration of  grades  at  street  crossings ;  (2)  electrification 
of  certain  lines  to  reduce  smoke  and  noise;  (3) 
detouring  through  freight  to  avoid  congestion  of  the 
city  terminals.  In  this  last  part  of  the  program  would 
be  included  the  proposed  Twin  City  Belt  Line  described 
in  Engineerinci  News-Record,  Oct.  25,  1917,  p.  784,  the 
construction  of  which  was  stopped  by  the  war. 

Capitol  Boulevard — A  conspicuous  feature  in  the  City 
Plan,  Fig.  2,  is  the  proposed  boulevard  approach  from 
Seven  Corners  to  the  State  Capitol,  which  is  slightly 
modified  from  plans  approved  by  the  Capitol  Approach 
Commission.  Although  this  is  included  as  a  logical 
part  of  the  general  scheme  it  will  be  paid  for  by  the 
State  as  part  of  the  capitol  developments,  but  as  finan- 
cial conditions  are  unfavorable  the  plans  have  not  yet 
been  presented  to  the  state  legislature. 

Civic  Center — The  present  city  and  county  building, 
now  40  years  old,  is  so  inadequate  that  several  depart- 
ments are  located  in  rented  offices.  It  occupies  a  highly 
valuable  site  in  the  center  of  the  business  district.  In 
selecting  the  new  site  shown  on  the  plan,  the  controlling 
conflitions  were:      (1)    It  is  easily  accessible  but  out- 
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side  the  line  of  future  business  development;  (2) 
although  convenient  to  street  car  lines  it  is  far  enough 
away  to  avoid  the  excessive  noise  of  the  present  loca- 
tion; (3)  it  is  in  logical  relation  to  the  State  Capitol, 
Union  Station  and  other  public  buildings,  all  on  high 
ground  in  full  view^  from  the  river. 

Zoning  and  Vacant  Property — Only  a  tentative  zon- 
ing plan  has  been  prepared  so  far,  but  the  investigation 
as  shown  the  striking  fact  that  nearly  half  of  the  area 
vithin  the  city  limits  is  vacant,  due  to  large  outlying 
areas  having  been  taken  into  the  city  during  a  real 
estate  boom  in  1887.  In  the  accompanying  table  are 
shown  the  present  uses  of  the  area  and  the  uses  under 
the  proposed  plan.  The  area  includes  the  adjacent 
streets.  With  the  new  distribution  the  population 
could  be  doubled  without  increasing  its  density.  But 
before  such  a  grovrth  could  be  reached  there  would  be 
expansion  beyond  the  city  limits,  so  that  major  streets 
should  be  planned  to  meet  futux'e  suburban  ti'affic  con- 
ditions. 

Examples  of  "City  Plan"  Projects  Adopted 

Two  specific  improvements  which  have  been  approved 
by  the  City  Council  and  for  which  condemnation  pi-o- 


FIG.    4.      WIDENING   AND   NEV7  CONNECTION 
ON    THIRD    ST. 

to  reduce  the  grade  to  6  per  cent,  the  latter  street  being 
carried  across  the  avenue  by  a  handsome  concrete 
bridge. 

Further,  the  alignment  of  Robert  St.  is  to  be  changed 
so  as  to  run  into  University  Ave.  on  a  curve  of  192-ft. 
radius.  In  1913,  Robert  St.  was  widened  from  the  river 
to  Central  Ave.  by  taking  20  ft.  of  property  on  the  west 
side.  This  widening  will  be  continued  to  Aurora  Ave., 
but  in  order  to  avoid  the  Mechanic  Arts  High  School, 
the  center  line  will  be  shifted  slightly  and  land  taken 


oyer  Z4~fr  cut 


Property  acquirect  tor  yviofen/ngr 
Property  aajuired  tor  retaining  wa//s 
Temporary  easemerrttbr  construction  work 


Sip/eivo/k  ancf  stairway 


University 


Robert  St  nic^ened  ioifiis  point  in  igi3- 


FIG.    3.      GRADK    REDUCTION    A.Xl)   WIDENING    ON   UNIVERSITY  AVE.  AND  ROBERT  ST. 


ceedings  have  been  started  are  the  widening  and  grade 
reduction  of  University  Ave.  and  the  widening  of  Third 
St.  These  are  described  below  as  being  illustrative  of 
the  various  improvements  included  in  the  proposed 
plans. 

University  Ave.  I mprovement— This  main  artery  to 
the  State  University  and  the  adjacent  city  of  Minne- 
apolis is  120  ft.  wide  from  the  city  limits  to  Dale  St., 
80  ft.  for  about  a  mile  to  Rice  St.  and  then  from  60  to 
72  ft.  wide  as  far  as  Jackson  St.  It  is  proposed  to  make 
it  120  ft.  wide  to  Rice  St.  and  then  84  ft.  to  Jackson 
St.,  beyond  which  a  new  84-ft.  street  will  extend  it  to 
Wacoutah  St.  (see  Fig.  3).  There  is  a  descending 
grade  of  105  per  cent  from  Cedar  St.  to  Robert  St. 
.ind  6  per  cent  thence  to  Jackson  St.  It  is  proposed  to 
lower  University  Ave.  about  24  ft.  at  Cedar  St.,  in  order 


on  both  sides,  as  shown,  the  75-ft.  width  increasing 
on  the  curve  to  fit  the  84-ft.  width  of  the  avenue. 

For  this  new  connection,  the  acquirement  of  prop- 
erty, change  of  grade,  construction  of  retaining  walls 
and  repaving  are  estimated  to  cost  $225,000,  which  will 
be  paid  for  in  assessments  against  the  property  along 
Robert  St.  In  consequence  of  objections  made  by  prop- 
erty owners  who  are  in  the  assessment  district  but  not 
on  the  street,  the  Robert  St.  property  owners  have 
agreed  to  shoulder  the  entire  cost  of  the  improvement 
if  the  city  will  order  it  carried  out.  This  action  affords 
further  evidence  of  their  belief  in  "city  planning" 
projects  as  they  paid  about  $1,000,000  for  the  widening 
of  the  street  in  1913. 

Third  St.  Improvement — A  more  expensive  project 
is  the  widening  of  3rd  St.  in  the  retail  district  along 
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PROPEKTY  USE  OF  LAND  IX  ST 

• Present  

Use                       Sq.Mi.  per  Cent 

Residence 17  06  30  75 

Industrial,  railway  lines  and 

yards 3  77  5  69 

Business 0.90  1   62 

City  property  and  parks 2-98  5  33 

Rivers  and  lakes 3  27  5  90 

Vacant 27  46  49  71 

Total witJiin  city  limits 55,44  1 00.  00 


PAUL,  MINN. 


• Proposed — — >     Increase 

Sq.Mi.       per  Cent  per  Cent 


8  32 

2  00 
5  25 

3  27 


15.05 
3.61 
9  44 
5  90 


the  river,  as  shown  in  Fig.  4,  the  cost  being  estimated 
at  $1,400,000,  including  new  fronts  for  the  buildings. 
The  present  width  of  53  to  57  ft.  will  be  increased  to 
90  ft.  and  the  city  will  acquire  the  property  indicated 
to  form  a  park  at  the  head  of  the  Wabasha  St.  bridge, 
this  park  being  on  the  edge  of  the  bluff,  80  ft.  above  the 
railway  tracks  along  the  river  bank.  From  this  point 
3rd  St.  and  2nd  St.  have  descending  grades  eastward. 


Thirteen  Projects  Submitted  for  San 
Francisco  Bay  Bridge 

y\T  THE  hearing  on  the  propo.sals  to  bridge  San  Fran- 
/TL  Cisco  Bay  before  Col.  Herbert  Deakyne,  Corps  of 
Engineers,  U.  S.  A.  on  Oct.  7  {Engineering  News- 
Record,  Oct.  13,  p.  627)  thirteen  separate  projects  wei-e 
put  forward.  Their  main  features  are  outlined  in  the 
accompanying  table.  Some  special  features  may  be 
emphasized  in  the  following  notes: 

"Floating  Cantilever"  Bridge.^The  plan  of  the  Union 
Construction  Co.  carries  the  weight  of  structure  and  traffic 
on  a  floating  support  of  reinforced  concrete  pontoon.s,  thus 
eliminating  the  foundation  problem.  The  lateral  stability 
of  the  structure  is  provided  for  by  4-post  towers,  960  ft. 
apart,  held  in  place  by  cables  to  anchorages  in  the  bay 
bottom.    The  structure  is  made  up  of  sections  320  ft.  long 


connected  by  pin  joints,  each  section  being  a  rigid  unit 
supported  on  two  pontoons.  The  pontoons  are  40  x  90  ft. 
in  plan  and  14  ft.  deep,  placed  transverse  to  the  roadway 
on  160-ft.  centers.  In  each  rigid  unit  steel  trusses  span 
the  distance  between  the  pair  of  pontoons  and  also  carry 
the  roadway  for  the  60-ft.  cantilever  projections  on  each 
end.  The  design  provides  for  a  live-load  of  100  lb.  per 
square  foot. 

The  "Suspended  Tube." — The  plan  proposed  by  Mr. 
Greene  calls  for  a  tube  of  stream-line  cross-section,  built 
in  sections  of  either  steel  or  concrete  which  would  be 
flanged,  gasketed,  and  bolted  together.  Messenger  cables,  used 
for  construction  purposes  would  later  be  supplemented  by 
cables  within  the  tube.  Sections  would  be  made  with  end 
faces  sloping  on  a  45-deg.  angle.  By  means  of  rails  along 
the  tops  of  the  sections  and  down  the  inclined  faces,  fitting 
corresponding  parts  on  the  under  side  and  rear  face  of  each 
section,  successive  sections  would  be  hauled  along  on  top  of 
the  completed  portion  of  the  tube  and  allowed  to  drop  into 
place.  Detachable  faces  at  each  end  would  be  removed 
when  the  outer  shells  were  secured. 

The  Foivlcy  Plan. — The  plans  filed  with  this  proposal  were 
the  same  as  were  submitted  some  seven  years  ago,  {Engi- 
neering Record  Oct.  10,  1914,  p.  398)  with  some  additional 
suggestions  regarding  terminals.  By  the  use  of  an  elevated 
loop  it  is  now  proposed  to  handle  traffic  from  the  top  of 
Telegraph  Hill  on  grades  not  exceeding  11  per  cent.  The 
main  bridge  spans  would  consist  of  two  650-ft.  cantilever 
arms  and  a  700-ft.  suspended  span.  Four  supports  in  the 
stream  would  each  consist  of  two  piers  on  250-ft.  centers. 
The  total  length  of  crossing  on  this  route  would  be  20,500 
ft. 

Davies  and  Modjeski  Plan. — The  route  recommended  by 
these  engineers  is  practically  the  same  as  the  one  proposed 
by  John  G.  Little  and  C.  H.  Snyder,  described  in  Engineer- 
ing News-Record  July  7,  p.  16.  The  Davies-Modjeski  report 
was  reviewed  in  Engineering  News-Record  Aug.  18,  p.  269. 


SAN  FRANCISCO  BAV  RRIDCIE  PLANS  FILED  WITH  WAR  DEPARTMENT 

Proponents 

Engineers 

Tv-pe  of 
Crossing 

Provisioi:     for. 
and  Widil:  of 
Ship  Channel 

2.500  ft.    unob- 
structed 

Western 
Terminus 
(S.  F.  Side) 

Near  Fifth  and 
Townseud  Sts. 

Eastern 
Terminus 

Width  of 

Roadways 

No.  of  Tracks 

Estimated 
Cost  (Dollars^ 

40,000,000 

Remarks 

.San  Francisco 
Bay  Bridge 
Committee 

Davies  and 
Mwljeski 

Tunnel  and 
Bridge  300-ft. 
spans 

Western  end  of 
Alameda 

40  ft.  vehicular, 
2  R.R.  tracks 

40  ft.   of  water 
over  tunnel 

C.  H.  Snyder 

Little  and 
Snyder 

Tunnel  and  via- 
duct 

2,500  ft.   unob- 
structed 

.\bout  1  mile  S. 
of  Market  St. 

Western  End  of 
Alameda 

28  ft.  vehicular, 
only 

15,000,000 

50  ft.  of  water 
over  tunnel 

Union  Con- 

W. P.  Roop 

Concrete     pon- 
toons 

440-ft.  swing 
span 

Hunter's  Point 

Point  on  line 
with  Oakland 
City  Hall 

40  ft.  vehicular 
only 

8,000,000 

struction  Co. 

E.  B.  and  A.  L. 

H.  F.  Droste 

Double  deck 
concrete  via- 
duct 

250-ft.  double- 
leaf  bascule 

S.  Side  of 
Hunter's  Point 

Bay  Farm  Is. 

35  ft.  vehicular 
4  R.R.  tracks 

13, 130,000  to 
16,000,000 

Stone 

L.E.  Fowler.... 

Fowler,  Wing, 
Durj-ea,  Haehl 

High  level  can- 
tilever   bridge, 
2,000-ft.  spans 

High  level  can- 
tilever   bridge, 
2.000-ft,  spans 

210  ft.  clearance 
under  bottom 
chord 

Telegraph  Hill 

Goat  Is. 

40  ft.  vehicular 
4  R.R.  tracks 

75,000,000 
(1916  prices) 

li.H.    yards   on 

N.  Side  of 
Goat  Is. 

U.  S.  Chew 

R.  S.  Chew 

210  ft.  clearance 
under    bottom 
chord 

Telegraph  Hill 

Goat  Is. 

70  ft.  vehicular 
6  R.U,  tracks 

50,000,000 
(exclusive  of 
approaches) 

Three  trusses, 
double  deck 

E.  M.  Greene 

E.  M.  Greene 

Gustav  Linden- 
thai 

Tube  suspended 
on  cables 

Unobstructed 

Market  St. 

V  to  Key  Route 
and  S.  P. 
Moles 

4  auto  roadways 
4  R.R.  tracks 

A.  J.  Rich  &  Co. 

Concrete  arches 
I50-ft.  spans 

Double  leaf  bas- 
cule, 200-ft. 
channel 

Candlestick 
Point 

S.  Side  of  Ala- 
meda 

60  ft.  vehicular 
6  R,R.  tracks 

25,000,000 

Entirely  on 
curve  of  4-mi. 
radius 

iw   Club 

C.  A.  Piatolesi 

Concrete  pile 
via<Iuct 

200-ft.  bascule 

Little  Coyote 
Knoll.    18.  mi. 
So,  of  S.  Fran. 

Near    Albarado 

21  ft.  vehicular 
R.R.   tracks 
later 

2,500,000 

(including  ap- 
proaches) 

■'    '  .  C'ouchot 

M.  C.  Couchot 

Tunnel  25,000 
ft.  long 

I''nob8tructc<l 

Harrison  .St. 

Between  Moles 
of  S.  P.  and 
W.  P.  R.R.'s 

26  ft.  vehicular 
2  R.R.  tracks 

30,000,000 

100  ft.  below 
~  rater  level 

"  ''•  Holmes 

H.  C.  Holmes 

Concrete  via- 
duct 

CoMcrere  via- 
duct 

140-rt.  single 
leaf  basculu 

S.  Hide  HunU-r's 
Point 

Mulford  Land- 
ing 

40  ft,  vehicular 
only 

5,000,000 

Construction 
period  of  18 
months 

■".  -Mateo  Co. 

Geo.  A.  Knec«c 

125-fl.  draw- 
bridge 

Dumbarton 
Point.    30   mi. 
S.  of  S.  Fran. 

South  of  S.  P. 
R.Il.  Bridge 

20  ft.  vehicular 
only 

24  ft.  vehicular 
2  R.R.  tracks 

1.150,000 

I2,nim,nnr) 

liiMrd  of  Hu- 
pcrv-inore 

0.  A.  EUia 

U.  A.  Ellb 

l>oubic  bore 
tunnel 

Unobstructed 

HarrUon  St. 

8.  P.  Molo 

200  ft.  below     > 
.iir  level 

740 
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What  Business  Papers  Can  Do  to  Speed 
the  Revival  of  Business 

An  Address  by  James  H,  McGraw,  President  of  the  McGraw-Hill  Co.,  Inc.,  New  York,  Before  the 
Annual  Convention  of  the  Associated  Business  Papers,  Inc.,  Chicago,  Oct.  24,  1921 


TO  INTERPRET  to  American  business  the  bearing 
of  world  conditions  upon  each  of  our  industries  and 
to  lead  in  the  advocacy  of  broad,  sound  policies  in  refer- 
ence to  both  foreign  and  domestic  economic  problems  is 
the  duty  and  the  great  opportunity  of  the  business  press 
at  the  p7-esent  critical  moment:  such  is  the  view  of 
James  H.  McGraw,  president  of  the  McGraxv-Hill  Co., 
Inc.,  in  an  address  before  the  convention  of  the  Asso-^ 
dated  Business  Papers  at  Chicago  last  week.  Mr. 
McGrato's  paper,  while  not  addressed  to  engineers  and 
contractors,  will  nevertheless  interest  them  because  of 
his  strong  grasp  of  the  present  situation,  his  vision  and 
his  courage.  The  oppm-tunity  he  pictures  to  the  biis- 
imess  press  lies  at  the  door,  though  obviously  in  less' 
degree,  of  every  thinking  man. — Editor. 

There  are  two  great  classes  in  the  world  today — those  who 
look  on  the  world  in  chaos  and  see  no  hope  for  the  futyre 
and  those  to  whom  the  world  disaster  is  but  an  inspiration 
for  greater  effort.  I  am  putting  the  business  papers  in 
the  latter  class. 

The  leader  of  today  is  the  man  looking  straight  ahead  with 
new  thoughts  or  with  new  vision  of  old  thoughts.  The 
business  publisher  as  never  before  must  grapple  with  the 
great  problems  before  us,  with  new  thought  and  new  vision 
and  with  a  full  knowledge  of  world  conditions. 

Let  us  picture  these  world  conditions  of  the  moment. 

The  European  Crisis 
Across  the  Atlantic  the  financial  systems  of  Central 
Europe  are  going  down  in  a  horrible  crash.  The  Austrian 
crown  and  the  German  mark  sell  at  1/300  and  1/50,  respec- 
tively, of  their  gold  value,  and  since  there  is  no  such  thing 
as  i.solation  in  the  economic  world,  we,  innocent  of  the 
causes,  must  share  the  burden  with  Europe. 

Germany  is  in  the  throes  of  another  cabinet  crisis,  with 
the  danger  of  losing  the  gains  of  some  eighteen  months  of 
political  peace. 

Russia  daily  slips  deeper  into  the  slough  of  economic 
dissolution — though  possibly  the  deeper  she  goes,  the  quicker 
will  come  the  day  when  her  180,000,000  people  will  again 
buy  from  the  outside  world — a  buying,  by  the  way,  essen- 
tial to  a  normal  world  functioning. 

Petty  wars  still  rage  in  Europe,  despite  the  nominal 
advent  of  peace  three  years  ago. 

American  Conditions 
Such,  in  a  word,  is  the  situation  in  Europe.     In  America 
conditions  are  more  hopeful. 

We  have  a  tremendously  improved  banking  and  credit 
situation  and  plentiful  evidences  that  we  have  passed  the 
low  point  in  the  curve. 

The  oncoming  disarmament  conference  hasiawakened  the 
hopes  of  the  world  in  the  possibility  of  turning  into  produc- 
tive lines  millions  of  treasure  that  go  into  armaments,  and 
of  settling  the  terms  on  which  America  and  all  other 
nations  shall  do  business  with  China. 

But,  while  there  are  bright  spots  in  the  business  firma- 
ment, there  are  also  heavy  clouds.  Right  before  us  looms 
a  nation-wide  railroad  strike.  When  that  cloud  has  dis- 
sipated, or  after  it  has  been  weathered,  we  shall  probably 
find  ourselves  hard  up  against  a  coal  strike,  for  while  the 
operators  are  ready  to  agree  to  arbitration  in  settling  the 
wage  scales  which  come  up  for  renewal  on  March  1,  the 
coal  miners  are  unwilling  to  give  up  the  strike  weapon. 

Quite  disturbing,  too,  is  the  fact  that  4,000,000  of  our 
people  who  want  to  work,  who  want  to  make  the  goods  and 
build  the  houses  necessary  to  make  up  for  our  war  depletion 
and  shortage,  are  unable  to  work,  and  between  10  and  20 
per  cent  of  them  are  cither  in  want  now  or  will  be  wi'-'; 
the  advent  of  cold  weather.     While  this  in  itself  is  disturb- 


ing, far  more  important  is  the  evidence  it  affords  of  our 
failure  to  have  developed  a  sound  social  system,  in  which 
the  functioning  of  industry  must  necessarily  prove  an 
integral  part. 

Business  is  stagnant,  yet  a  dallying  Congress,  imitating 
Nero,  plays  the  fiddle  of  back-home  politics  while  business 
goes  to  pot.  The  tax  bill  languishes  on  Capitol  Hill.  The 
tariff  measure,  universally  condemned,  has  been  shelved, 
casting  just  so  much  added  doubt  upon  the  business  future. 
The  railroad  refunding  bill  makes  no  progress.  All  that 
could  stabilize  business  and  restore  confidence  is  neglected, 
despite  the  urgings  of  an  administration  that  displays  a 
gratifying  amount  of  business  sense. 

Interpreting  the  Situation  to  Business 

Such  are  some  of  the  features  of  a  world  situation  unpre- 
cedented in  complexity,  in  difficulties  and  in  the  number  of 
discouraging  features. 

Each  and  every  one  of  the  situations  referred  to  has  a 
present-day  bearing  on  American  business.  What  is  more, 
some  of  them  will  determine  how  America  is  to  do  business 
for  many  years  in  the  future.  If  American  business  is  to 
function  up  to  the  new  position  that  has  come  to  it  during 
the  war,  and  that  necessarily  flows  from  the  fact  that  the 
center  of  world  finance  and  of  world  influence  has  shifted 
to  our  shores,  these  governing  conditions  must  be  inter- 
preted in  terms  of  their  influence  on  every  industry.  We 
may  become,  if  we  have  but  the  knowledge,  the  foresight, 
and  the  energy,  what  England  has  long  been — the  market 
center  of  the  world.  But  we  can  take  this  position  only  if 
we  have  a  race  of  business  men  equal  to  the  occasion — 
a  race  worthy  of  a  world-wide  commercial  dynasty. 

How  shall  American  business  men  get  this  conception, 
how  shall  they  rise  to  this  opportunity  unless  the  business 
press  carries  the  message  to  them  in  each  issue,  strong  with 
knowledge  of  the  situation  and  its  bearing  on  American 
business,  convincing  in  the  wisdom  of  the  remedies  it 
suggests,  invincible  in  the  enthusiasm  and  courage  it  dis- 
plays ? 

It  is  no  job  for  weaklings,  but  for  the  broadest-gaged 
men  that  the  country  commands.  It  will  not  be  accom- 
plished by  editors  chained  to  their  desks,  nor  by  mere 
reporters  nor  by  publishers  who  are  bearish  on  America's 
future.  It  can  only  be  accomplished  by  men  of  broad 
vision,  sound  judgment  and  unfliching  courage. 

As  to  European  and  other  world  factors  which  bear  on 
American  business,  there  must  be  a  wise  policy  carried 
home  constantly  by  the  business  press.  We  must  help 
mobilize  American  opinion  on  the  stabilization  of  European 
currencies.  When  Russia  comes  back,  when  the  other 
weakened  powers  are  in  a  position  again  to  buy  in  normal 
quantities  the  business  press  must  picture  the  opportunity 
and  be  the  apostle  of  whatever  credit  structure  is  neces- 
sary to  bring  these  nations  again  into  the  world  economic 
family. 

Likewise,  as  to  every  other  factor  in  the  European  and 
the  world  situation,  business  papers  must  rise  to  the  occa- 
sion and  help  American  business  to  adopt  a  wise  and  cour- 
ageous policy. 

Interpreting  Our  Own  Situation 
This  task  of  interpreting  world  conditions  to  American 
business  is  not  an  easy  one,  yet  it  is  only  part  of  the  great 
job  which  American  business  paper  editors  and  publishers 
must  do.  We  must  necessarily  be  concerned  with  the  affairs 
of  the  world,  but  naturally  our  first  responsibility  is  for 
our  o\"^  country,  for  our  own  industrial,  economic  and  so- 
cial conditions.  Studying  the  problems  that  are  closer  to 
home,  we  find  many  avenues  along  which  business  papers 
can  work  in  speeding  the  revival  of  business. 

War  breeds  extravagance.  In  spite  of  the  noble  ideaW 
which  inspired  this  nation  to  take  up  the  great  conflict 
across  the  seas,  the  inevitable  result  was  the  accumulation 
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of  innumerable  wastes  and  habits  of  extravagance.  We 
became  wasteful  of  our  time,  our  money,  materials  and  even 
life  itself.  We  could  not  help  it,  but  we  can  and  we  must 
overcome  the  habits  and  tendencies  which  were  developed 
throughout  our  entire  social  and  industrial  fabric  by  that 
terrible  conflict. 

As  a  tangible  example  of  what  can  be  done,  Herbert 
Hoover  has  focused  the  attention  of  industry  upon  the  un- 
necessary wastes  which  are  sapping  the  vitality  and  reduc- 
ing the  productivity  of  our  nation. 

We  are  appalled  when  our  attention  is  called  to  criminal 
wastes  of  life  through  accidents  and  negligence,  the  prodi- 
gal waste  of  our  natural  resources  through  under  develop- 
ment or  political  chicanery,  the  prodigious  waste  of  ma- 
terials through  mismanagement  and  inefficiency.  But  of  all 
the  wastes  which  affect  our  happiness  and  prosperity,  the 
waste  of  time  and  human  effort  is  the  greatest  and  has  the 
most  damaging  influence. 

Along  all  these  lines  the  business  press  must  constantly 
be  urging  and  championing  broad,  sound  policies. 

Its  greatest  single  task,  though,  looking  to  domestic  con- 
ditions, is  to  bring  home  among  thinking  men  that  what 
this  country  needs  more  than  anything  else  is  to  leam  anew 
the  gospel  of  work — intelligent  work,  untiring  work,  work 
in  its  most  homely  sense. 

We  cannot  talk  ourselves  into  prosperity.  We  cannot 
argue  ourselves  into  stability,  but  we  can  work  ourselves 
out  of  the  valley  of  depression  and  up  to  the  heights  of 
plenty.    We  must  do  these  three  things: 

First,  urge  everybody  to  get  busy  at  his  present  task,  and 
make  the  most  of  it. 

Second,  demand  that  everybody  consider  the  "winning  of 
the  peace"  in  the  same  spirit  as  characterized  the  winning 
of  the  war. 

Third,  show  that  selfishness  has  now  no  more  place  than 
in  war  time;  that  interest  in  the  welfare  of  all  men, 
individually  and  as  society,  lies  at  the  basis  of  prosperity. 

In  conclusion  let  me  say,  we  must  consecrate  ourselves  to 
giving  a  full  measure  of  the  best  service  we  have  within  us. 
As  a  nation,  and  as  publishers,  we  must  quit  our  petty 
quarrels  and  arguments  and  devote  ourselves  to  the  tasks 
that  lay  before  us.  We  had  to  fight  and  destroy  to  win  the 
war.  We  will  have  to  rvork  and  build  to  win  the  peace.  The 
first  nation  that  gets  hold  of  the  idea  that  the  only  salva- 
tion comes  fron^  work,  will  come  out  on  top  and  really 
win  the  peace. 

The  business  papers  have  an  opportunity  such  as  has  never 
come  to  them  before,  to  direct  the  thinking  of  industry  into 
sane  channels.  Let  us  demonstrate  by  our  own  untiring 
efforts  to  serve  and  by  our  diligence  in  meeting  the  prob- 
lems of  the  day  that  we  have  accepted  the  gospel  of  in- 
telligent work  as  the  big  step  in  speeding  the  revival  of 
business. 

Increased  Speed  On  Tie  Perforating  Machine 

The  machine  developed  for  perforating  railroad  ties 
preliminary  to  a  presei-vative  treatment  and  which 
was  described  in  Engineering  News-Record,  April  28, 
1921,  p.  730.  has  been  moved  to  San  Diego,  Cal.,  and 
set  up  with  a  somewhat  different  arrangement  that  has 
made  possible  an  increased  speed  of  handling  the  ties. 
The  greased  plank  formerly  used  for  conveying  tics  to 
the  perforating  rolls  and  delivering  them  to  cars  after 
passing  through  the  machine,  is  now  i-eplaced  by  mov- 
ing chains.  To  keep  the  machine  running  at  capacity, 
ten  men  are  required — 4  unloading,  1  watching  the 
chains,  4  loading  the  perforated  ties  upon  the  cars  and 
1  mechanic.  With  this  arrangement  3,600  ties  can  be 
handled  in  eight  hours.  As  about  an  hour  per  day  is 
lost  in  switching  cars  to  and  from  the  machine,  the 
actual  maximum  rate  of  passing  through  the  machine 
is  about  .500  per  hour.  Several  hundred  thousand  ties 
were  treated  by  this  process  in  the  lumber  yard  of  the 
Charles  R.  McCormick  Co.  at  San  Diego  for  the  Santa 
Fe  Railroad. 


Low  Grade  Line  Saves  Pavement 
From  Flood  Damage 

By  C.  L.  Jenken 

Construction  Engineer,  Maricopa  County  Highway  C"Timission 
Phoenix,  Ariz. 

UNUSUALLY  heavy  rainfall,  coupled  with  the  fail- 
ure of  a  dike  10  miles  northeast  of  Phoenix,  Ariz,, 
recently  caused  a  flood  that  swept  across  about  30  miles 
of  the  road  system  built  by  the  Maricopa  County  High- 
way Commission.  The  currents  were  so  swift  that  it 
was  expected  at  least  5  miles  of  the  concrete  pavement, 
which  took  the  brunt  of  the  flood,  would  be  almost  a 
total  loss.  However,  when  the  waters  had  subsided  an 
inspection  trip  showed  that  $125  in  repairs  to  dii't 
shoulders  would  cover  all  the  damage.  The  success  with 
which  the  pavement  resisted  this  flood  is  ascribed  in 
part  to  the  design  of  the  slab  but  chiefly  to  the  fact 
that  the  danger  of  flooding  by  irrigation  water  had 
been  taken  into  account  in  the  original  plans  for  the 
system  and  had  resulted  in  a  decision  to  keep  the  grade 
line  low. 

An  exceptionally  large  runoff  from  the  Cave  Creek 
water  shed  had  caused  flood  waters  to  back  up  water 
behind  the  south  bank  of  an  irrigation  canal  just  north 
of  and  above  this  part  of  the  road  system.  When  this 
embankment  was  overtopped  the  impounded  water  was 
released  onto  land  which  has  an  average  fall  to  the  south 
of  about  10  ft.  to  the  mile  and  to  the  west  of  about  8 
ft.  to  the  mile,  thus  creating  very  strong  currents 
especially  where  the  water  reached  a  depth  of  18  to  24 
in.,  as  was  the  case  along  several  of  the  roads  inundated. 
The  danger  of  damage  to  the  roads  was  increased  by  the 
high  ditch  banks  built  in  many  places  along  the  edge  of 
the  right-of-way  on  the  lower  side,  thus  tending  to  keep 
the  water  current  running  for  considerable  distance 
parallel  to  the  edge  of  the  pavement. 

Danger  From  Irrigation  Water 

When  this  road  system  was  being  planned,  the  final 
location  was  made  so  that  the  grade  line  was  held  down 
to  a  point  where  the  cuts  would  equal  the  fill  without 
utilizing  any  material  borrowed  from  pits  or  side 
ditches.  In  fact,  the  drainage  ditches  already  existed 
in  many  cases,  having  been  built  to  care  for  the  waste 
water  from  irrigation.  In  keeping  the  grade  line  low 
the  object  was  not  to  reduce  the  danger  of  floods  from 
the  Cave  Creek  water  shed,  as  this  was  not  anticipated, 
but  was  rather  to  prevent  damage  from  irrigation  water 
that  occasionally  escaped  onto  the  roads.  The  latter  was 
a  considerable  and  ever-present  danger  because  burrow- 
ing animals  occasionally  released  the  water  from  as 
much  as  160  acres  covered  to  a  depth  of  4  to  6  in. 
Another  factor  believed  to  have  been  of  material  impor- 
tance in  preventing  damage  is  the  fact  that  the  6-in. 
slab  is  increased  to  a  thickness  of  9  in.  at  the  curb. 

The  writer  believes  that  the  prevailing  custom  of  con- 
structing first-class  highways  well  above  the  natural 
surface  of  the  surrounding  ground  is  good  practice  so 
long  as  drainage  can  unquestionably  be  handled  in  side 
ditches  or  by  other  means.  Where  unknown  quantities 
of  water  are  to  be  considered  or  where  drainage  waters 
are  likely  to  endanger  fills  or  even  a  slightly  elevated 
sub-base,  it  would  seem  that  the  low  grade  line  has 
certain  merits  that  should  warrant  the  most  careful 
consideration. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  or  engineers  and  contractors. 
The  ranee  of  interest  should  fr«  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


What  Is  An  Engineer? 

Sir — The  following  advertisement  in  the  "Help  Wanted— 
Male"  columns  appeared  recently  in  a  paper  of  this  city. 
ENGINEER— LICENSED ;    STE.\iI,    ELECTRIC.U., 
HYDRAULIC     POWER,     ICE    AND     REFRIGERA- 
TION,   MECH.\XIC^VL ;    SOBER,    STEADY;    GOOD 
REFERENCES;     NO     NEGRO     OR     DAGO     DUMP 
XEED  .\PPLY.     ^VDDRESS  B-109  STAR. 
How  many  of  us  can  qualify? 

It  has  been  reported  with  pride  in  one  of  the  trade  papers 
of  a  concern  which  manufactures  plumbers'  supplies  that 
the  term  "Sanitary  Engineer"  is  being  adopted  for  the 
plumbers  and  that  the  States  of  Indiana,  Tennessee,  Mmne- 
sota  and  Colorado  have  already  officially  recognized  this 
dignified  title.  This  paper  suggests  that,  as  more  fitting, 
the  name  of  "Domestic  Sanitary  Engineer"  be  used,  but  that 
"all  things  requfre  time." 

What  is  there  in  a  name  anyway?    It  is  to  laugh! 

Webster  L.   Ben  ham. 
Consulting  "Engineer"  (We  do  sanitary  work). 
Kansas  City,  Mo.,  Oct.  22. 


Error  in  Transition  Curve  Table 

Sir — I  would  like  to  call  youi-'  attention  to  an  error  I 
have  just  discovered  in  a  paper  of  mine,  "True  Transition 
Curve  for  Railway  Problems,"  in  Engineering  News-Record, 
Aug.  26,  1920.  In  the  table  for  all  the  values  of  the  func- 
tion T(a)  there  should  be  inserted  another  9  between  the 
decimal  point  and  the  first  figure:    e.g. 

T(a)  for  4°30'  now  reads  0.9938 
it  should  read  0.99938 
and  so  on.  Geoiige  Paas^vell, 

New  York  City,  Oct.  26.  Consulting  Engineer. 


used  in  connection  with  a  long  light  straight  edge,  will  not 
only  take  care  of  any  position  on  the  board,  but  is  much 
faster  and  probably  more  accurate  than  triangles. 

This  method,  though  more  rapid  and  involving  fewer 
sources  of  error  than  either  of  the  methods  referred  to 
above,  is  consistent  only  with  such  field  work  as  is  usually 
done  by  stadia  of  rapid  chaining  and  cannot,  by  any  means, 
take  the  place  of  a  system  of  computed  co-ordinates,  where 
computed  co-ordinates  are  appropriately  used. 

New  York  City,  Sept.  7.  G.  T.  Whelton, 


Another  Method  for  Platting  Traverses 

Sir — Regarding  a  letter  of  Aug.  2  by  Emile  Low,  com- 
menting on  a  method  for  platting  traverses  explained  by 
Herbert  N.  Bradstreet  in  Engineering  Neics-Reeord,  July 
28,  1921,  I  wish  to  submit  the  follo^ving  as  involving  fewer 
operations  than  either  of  these  methods  and  at  the  same 
time  minimizing  certain  sources  of  error. 

Protractors  stamped  on  transparent  parchment  are  easily 
obtained.  These  may  be  used  directly,  or  blue  prints,  on 
very  thin  paper,  may  be  made  from  them  and  the  parch- 
ment put  away  for  future  use. 

First  lay  out  a  meridian  and  on  this  orient  and  gum  or 
tack  down  the  thin  protractor.  Now  instead  of  pricking 
off  and  numbering  the  various  bearings,  which  are  two 
unnecessary  operations  and  which  involve  most  of  the  er- 
ror in  such  work,  lay  the  parallel  ruler  or  triangle,  as  pre- 
ferred, on  the  protractor  and  bring  its  edge  to  coincide  with 
the  given  course,  the  center  of  the  protractor  and  the  course 
in  the  opposite  quadrant,  then  transfer  it  and  plat  it  in  its 
proper  place,  without  permitting  the  operation  to  get  cold. 

This  not  only  gives  a  longer  base  than  is  used  when  the 
pricking  off  method  is  applied  but  is  also  an  excellent  guard 
against  laying  out  the  wrong  course  for  if  the  selection  of 
the  direct  course  is  incorrect  it  becomes  conspicuous  when 
the  reverse  course  is  sought  for  in  the  opposite  quadrant. 

In  this  way  the  working  sheet  will  be  kept  clean,  there 
will  bo  no  temporary  penciling  such  as  angle  numbers. 
Meridian  lines  or  deflection  angles  at  or  through  every 
point,  a  feature  which  is  of  considerable  advantage  espe- 
cially when  there  is  a  mass  of  detail  which  has  to  go  on  the 
sheet. 

I  prefer  a  well-made  rolling  parallel  rule,  which,  when 


Possibilities  in  Fused  Cement 

Sir  —  The  article  by  Mr.  Eckel  on  "Quick  Hardening 
Cement  Developed  by  the  French,"  Engineering  News- 
Record,  Oct.  6,  p.  566,  calls  to  the  attention  of  the  engi- 
neering public  of  this  country  a  product  which  is,  as  he 
states  "certainly  worth  more  attention  than  has  been  given 
to  it  heretofore."  Abroad  this  material  has  during  the  past 
several  years  received  considerable  attention,  as  evidenced 
by  the  paper  of  Endell,  entitled  "Cement  Rich  in  Alumina," 
read  before  the  1919  meeting  of  the  Portland  Cement 
Association,  and  an  article  by  Bied  dealing  with  the 
use  of  this  material  in  reinforced  concrete,  published 
in  "Revue  de  I'lngenieur,"  27-191.  I  have  also  called 
attention  to  some  of  the  work  along  this  line,  which  has 
been  done  by  the  Bureau  of  Standards,  in  a  paper  presented 
before  the  American  Society  for  Testing  Materials,  in  1919. 
It  is  now  being  issued  by  the  Bureau  as  Technologic  Paper 
No.  197,  in  this  form  giving  complete  data  obtained  in  test- 
ing a  series  of  cements  of  this  type  manufactured  by  the 
Bureau.  The  tests  extended  over  a  period  of  five  years  and 
showed  the  results  obtained  by  using  the  cement  both  as  a 
mortar  and  a  concrete,  under  various  conditions  of  storage. 
In  every  way  the  tests  fulfilled  the  results  which  have 
been  obtained  abroad,  with  the  sole  exception  that  it  was 
not  found  satisfactory  to  use  any  in  concrete  which  would 
be  subjected  continuously  to  water.  As  a  cement  for  rein- 
forced concrete  they  would  have  much  to  justify  their  use 
over  Portland  cement  on  account  of  the  very  rapid  harden- 
ing, which  as  Mr.  Eckel  states,  in  twenty-four  hours  gives 
results  which  are  rarely  obtained  with  portland  cement 
under  twenty-eight  days. 

The  French  refer  to  this  cement  as  fused  cement,  and 
call  particular  attention  to  its  being  made  in  a  blast  fur- 
nace. Our  results  would  lead  us  to  believe  that  this  pro- 
cedure is  not  one  that  has  been  used  because  it  would  give 
a  particularly  good  cement,  but  rather  one  caused  by  manu- 
facturing conditions.  A  reference  to  the  work  of  Rankin, 
which  is  the  fundamental  work  in  all  portland  cement  in- 
vestigation, would  reveal  the  fact  that  a  mixture  of 
alumina,  lime,  and  silica  of  the  composition  cited  by  Mr. 
Eckel,  and  apparently  used  by  the  Lafarge  company,  will 
fuse  at  a  temperature  of  about  1,380  deg.  This  tempera- 
ture is  about  .'50  deg.  lower  than  that  used  in  this  country  in 
Portland  cement  clinkering.  In  the  Bureau's  work  but  one 
difficulty  was  encountered,  namely,  preventing  the  material 
from  fusing.  A  rotary  kiln  was  used  in  which  it  was 
thought  desirable  to  produce  a  clinker  instead  of  a  fused 
product,  on  account  of  the  greater  ease  of  reducing  a 
clinker  to  a  ground  product.  The  control  required  under 
these  latter  conditions  is  far  more  exacting  than  would  have 
been  required  to  have  fused  the  mix,  especially  when  com- 
positions approaching  that  used  by  the  Lafarge  company 
were  used.  . 

There  is  no  question  about  the  many  remarkable  qualities 
which  this  cement  has.  So  far  as  its  production  in  this 
country  is  concerned,  however,  it  is  largely  a  matter  01 
source  of  raw  material.  If  alumina  in  any  form  would  be 
available  in  large  quantities  near  a  market  where  such 
cement  could  be  used,  it  would  be  found  possible  to  produce 
these  cements  in  an  ordinary  portland  cement  plant  without 
anv  changes  whatsoever.  ,     ..     u     u  Ko 

It  would  be  verv  befitting  that  this  product  should  be 
manufactured  in  this  country,  as  undoubtedly  attention  was 
first  called  to  it  bv  the  work  of  Messrs.  Spack-niann  ^na 
T   i7ell  P-  ^^"   '^'^''"'^'^ 

'  Washington,  D.  C.  Oct.  26.    U.  S.  Bureau  of  Standards. 


November  3,  1921 


ENGINEERING     NEWS-RECORD 


743 


Hints  for  the  Contractor 


Simple  Loading  Hopper  Proportions 
Aggregates  from  Stock  Pile 

TWO-COMPARTMENT  trucks  are  loaded  with  pro- 
portioned batches  of  sand  and  gravel  by  means  of 
the  elevated  hopper  illustrated  as  installed  on  a  28-mile 
concrete  road  job  near  Garden  City,  Kan.  The  hopper 
has  a  sand  and  a  gravel  compartment  and  both  have 
gates  into  the  measuring  chute.  This  holds  the  aggre- 
gate for  one  batch  and  is  filled  and  discharged  twice 
for  a  two-compartment  truck.  After  the  sand  and 
gravel  is  chuted  into  the  truck,  it  is  driven  to  the  cement 
pile  where  five  bags  of  cement  are  poui-ed  on  top  of 
the  sand  and  gravel.  When  it  is  windy  or  stoi-my  the 
cement  is  carried  in  bags  to  the  paver,  where  it  is 
deposited  directly  into  the  charging  skip. 

From    twelve    to    fifteen    2i-ton,    two-compartment 
trucks  take  the  materials  to  the  pavers.     Two  cars  of 
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cement  a  day  are  used.  Because  of  the  fast  handling  of 
materials  and  sufficient  water  supplj^  it  is  common  to 
get  large  daily  yardages.  On  June  24,  according  to  the 
Chain  Belt  Co.,  which  has  furnished  this  information, 
the  peak  was  reached,  when  818  lin.-ft.  of  concrete,  16 
ft.  wide  and  7-8-7  in.  thick,  were  put  down  in  8  hr.  15 
min.  This  record  was  made  with  a  1-min.  mixing  time 
and  10  sec.  for  handling,  making  a  total  of  1  min.  10 
sec.  per  batch.  Steel  forms  and  a  finishing  machine 
were  used.  The  contractors  were  the  Ammennan  Con- 
tracting Co.,  Garden  City,  Kan. 


Steam  Shovel  Digs  for  Dragline 
in  Hard,  Stiff  Material 

WHEN  a  dragline  bucket  wouid  not  dig  into  the 
hard  yellow  and  blue  clay  on  a  sewer  excavation 
job  in  Detroit  the  contractor  conceived  the  idea  of 
using  a  heavy  steam  shovel  to  do  the  digging.  A  pit 
had  previously  been  excavated  along  the  line  of  the 


STEAM    SHOVEL    AND    DRAGLINE    IN    OPERATION 
ON    DETROIT    SEWER    JOB 

sewer  trench  and  into  this  pit  was  placed  a  20-ton 
steam  shovel — weighing  about  25  tons  with  continuous 
tread  type  of  mounting.  A  large  locomotive  crane 
picked  up  the  shovel  and  placed  it  in  the  cut. 

The  sewer  cut  is  16  ft.  wide  and  varies  in  depth  from 
24  to  27  ft.  The  shovel,  after  its  installation  in  the  cut, 
loaded  the  material  on  a  bench  straight  ahead,  15  ft. 
above  the  bottom  of  the  cut.  The  dragline  then  swung 
its  bucket  into  the  bench  and  removed  the  loose  material 
as  shown  in  the  accompanying  view.  Working  in  this 
way  an  average  output  of  350  cu.yd.  per  day  was  main- 
tained with  about  400  cu.yd.  as  the  best  day's  work. 
The  speed  of  the  dragline  governed  the  amount  that 
could  be  dug. 

The  contractor  who  did  the  work  is  the  Gass-Thurston 
Co.  of  Detroit.  The  foregoing  information  is  supplied 
by  the  Ball  Engine  Co.,  whose  type  B  Erie  steam  shovel 
was  used  in  the  pit  to  break  up  the  clay  for  the  dragline. 


CURRENT    EVENTS    IN    THE    CIVIL    ENGINEERING    AND    CONTRACTING   FIELDS 


News  of  the  Week 


New  York,  November  3,  1921 


Hydraulic-Dam  Core  Exposed 
by  Slope  Washout 

Summit     Pool     Overflow     Cuts     15-ft. 
Trench    in    Face    of    Miami    Con- 
servancy  Structure 

Overflow  of  the  summit  pool  ot  the 
nearly  completed  Englewood  dam  of 
the  Miami  Conservancy  District,  10 
miles  northwest  of  Dayton  Ohio,  diu'- 
ing  the  night  of  Oct.  25  to  26,  cut 
a  narrow  trench  15  ft.  deep  mto  the 
upstream  slope  of  the  dam  and  ex- 
posed the  upper  part  of  the  clay  core. 
The  core  material  was  washed  out  for 
40  to  50  ft.  along  the  axis  of  the  dam 
and  15  ft.  deep,  but  the  exposed  ends 
of  the  core  remained  as  nearly  verti- 
cal banks,  with  only  slight  sagging  of 
the  top  surface  for  a  few  feet  back  from 
the  edge.  About  7,000  cu.yd.  were 
washed  out;  of  this  amount  not  more 
than  800  cu.yd.  were  core. 

As  seen  by  a  representative  of  Engi- 
neering News-Record,  just  after  the 
accident,  the  dam,  which  will  be  125 
ft.  high  and  is  now  within  15  ft.  of 
crest  elevation,  has  a  present  top  width 
of  only  about  60  ft.,  and  affords  scant 
room  for  the  retaining  dikes  required 
along  the  edges  to  confine  the  dis- 
charge of  the  hydraulic  pumps.  The 
entire  embankment  is  being  built  by 
hydraulic  filling,  the  discharge  from 
the  pipe  lines  along  the  edges  of  the 
top  forming  gravel  and  sand  beaches 
sloping  down  to  the  central  pool  in 
which  the  fine  materials  deposit  and 
build  up  the  core. 

Core  Nearly  Completed 

According  to  H.  S.  R.  McCurdy,  divi- 
sion engineer  at  Englewood,  the  core 
was  to  be  carried  only  a  few  feet 
higher,  after  which  a  central  discharge 
pipe  was  to  be  used  for  bringing  in 
the  ttopping-out  material,  permitting 
substantial  dikes  to  be  built.  At  the 
time  of  the  accident  the  dikes,  formed 
of  beach  material  cast  up  by  a  small 
dragline,  were  small  sharpcrested 
levees  about  5  ft.  wide  by  2  ft.  high. 
The  pool,  about  2  ft.  deep  by  4,000 
ft.  long,  contained  some  150,000  cu.ft. 
of  water.  Seepage  through  the  dike, 
unnoticed  in  the  night,  is  believed  to 
have  caused  the  dike  to  slump  and  thus 
allowed  the  pool  to  overflow  down  the 
slope,  in  spite  of  regular  inspection 
of  the  dikes  by  a  watchman.  The  flow 
of  nearly  a  million  gallons  of  water 
down  the  bank  trenched  it  in  a  V- 
shapcd  gully,  running  out  about  50  ft. 
below  the  top. 

Filling  of  the  tr2nch  will  require 
two  or  three  weeks,  but  the  summit 
work  will  continue  at  the  same  time 
over  the  rest  of  the  dam,  and  it  is 
expected  that  the  final  topping  out  of 
the  dam,  about  Dec.  15,  will  not  be 
delayed.  Charles  H.  Paul,  chief  engineer 
of  the  district,  states  that  the  acci- 
dent revealed  a  gratifying  rapid  con- 
solidation of  the  core  material.  It  had 
been  thought  that  directly  below  the 
pool  water  a  layer  of  several  feet  of 
the  clay  was  semi-fluid,  but  this  ap- 
744 


pears  not  to  be  the  case,  for  even  the 
immediate  bottom  of  the  pool  showed 
no  disturbance  by  the  outflowing  water. 
A  fuller  technical  report  of  the  inci- 
dent is  soon  to  be  made  public. 


Engineering  Employment 
Improving 

The  outlook  for  engineering  services 
was  slightly  better  for  September,  ac- 
cording to  records  of  the  American  As- 
sociation of  Engineers.  Not  as  many 
men  registered  for  employment  as  in 
August  while  nearly  as  many  vacancies 
were  received  and  more  men  were 
placed  during  the  month.  The  accom- 
panying table  shows  the  trend: 

Sept.  1921  Aug.  1921  Sept.  1920 
.Vpplicants  for 

employment..    1749  2320  1372 
Positions      r  e  - 

c.ived   34S  360  779 

Men    referred..    1861  2250  3697 

Men  pl.aced 213  204  309 

Fifty-five  per  cent  of  the  men  who 
registered  for  employment  stated  that 
they  could  report  "at  once,"  indicating 
unemployment  or  present  employment 
terminating.  Forty  per  cent  of  the 
registrations  were  civil  engineers.  The 
average  monthly  salary  of  positions 
filled  in  September  was  $184  ($3  more 
than  last  month),  while  for  the  same 
month  last  year  it  was  $206.  The 
greatest  demand  for  engineers  was  in 
highway  engineering,  architectural,  ap- 
praisal and  public  utility  work. 


Engineering  Dispute  in  Britain 

(London  Correspondence) 

Hard  on  the  heels  of  the  coal  stop- 
page in  Britain  comes  a  dispute  in  the 
engineering  trades,  which,  should  the 
threatened  strike  materialize,  will  prove 
just  as  ruinous.  In  the  absence  of  any 
agreement  being  made  the  engineering 
and  shipbuilding  employers  have  given 
notice  to  their  men  of  the  withdrawal 
from  Oct.  12  of  the  12i  per  cent 
bonus  on  total  earnings  for  time  work- 
ers and  the  7  J  per  cent  on  piece  rates. 
The  general  effect  of  such  a  reduction 
will  be  to  reduce  wages  of  3,000,000 
skilled  and  unskilled  men  from  10s.  to 
9s.  a  week,  which  follows  a  somewhat 
recent  cut  of  6s.  per  week.  So  far  the 
employees  have  refused  arbitration  and 
the  unions  are  urging  the  Minister  of 
Labor  to  institute  an  inquiry.  The  em- 
ployers will  not  order  a  lock-out  unless 
the  unions  withdraw  the  labor,  but  they 
are  resolved  that  these  cuts  shall  take 
place  since  neither  industry  can  pay  the 
present  high  wages. 


General  Goethals  Completes 
Lake  Dallas  Survey 

Gen.  George  W.  Goethals  who  went  to 
Dallas,  Texas,  in  the  capacity  of  a 
consulting  engineer  to  consider  the  pro- 
posal of  damming  the  Trinity  River 
has  finished  his  Survey  and  returned 
to  New  York  City.  The  work  upon 
which  Gen.  Goethals  has  been  engaged 
is  known  as  the   Lake  Dallas  project. 


Hiram  F.  Mills  Made  Notable 
Public  Bequests 

$200,000  to  Harvard  for  Cancer  Study- 
Gifts  to  Schools  and  Societies — 
Residue  to  City  Charities 

Among  the  numerous  bequests  in  the 
will  of  the  late  Hiram  F.  MilLs,  hydrau- 
lic engineer  and  sanitarian  (see  obit- 
uary in  these  columns,  Oct.  13)  is  one 
of  $200,000  to  Harvard  University,  the 
income  from  which  is  to  be  used  in 
"the  investigation  of  the  origin  and 
cure  of  cancer,"  the  gift  to  be  a  memo- 
rial to  Mrs.  Mills.  Gifts  to  other 
colleges  and  to  technical  and  profes- 
sional societies  are:  Rensselaer  Poly- 
technic Institute  and  Jlassachusetts 
Institute  of  Technology,  $10,000  each; 
American  Society  of  Civil  Engineers, 
$2,000;  New  England  Water  Works 
Association  and  Boston  Society  of  Civil 
Engineers,  $1,000  each;  American  Acad- 
emy of  Arts  and  Sciences,  $5,000. 
Other  bequests  bring  the  total  of  spe- 
cific gifts  to  nearly  $450,000. 

Mill  Workers  Aided 

The  residue  of  the  estate  is  left  in 
trust  as  the  "Hiram  Francis  Mills 
Fund,"  the  net  income  from  which  is 
to  be  used  for  charitable  purposes  in 
Lawrence  and  Lowell,  with  special  re- 
gard "to  the  needs  and  welfare  of 
mill  workers  and  their  families."  In 
explanation  of  this  gift  the  will  men- 
tions the  fact  that  more  than  fifty 
years  of  Mr.  Mills'  life  were  "largely 
devoted  to  the  maintenance  and  im- 
provement of  the  water  power  of  the 
Merrimac  River." 

The  will  also  provides  that  since  for 
many  years  Mr.  Mills  had  been  engi- 
neer of  the  Essex  Company  in  Law- 
rence and  of  the  Proprietors  of  the 
Locks  .  and  Canals  on  the  Merrimac 
River  in  Lowell,  the  allotment  by  the 
trustees  of  the  income  from  this  fund 
for  use  in  each  city  shall  be  subject 
to  approval  of  the  companies'  directors. 

It  appears  that  Mr.  Mills'  fortune 
was  amassed  by  himself,  except  for  a 
small  inheritance  from  his  father,  and 
that  it  was  due  to  his  business  capacity, 
savings,  and  the  increases  in  value  of 
judicious  investments,  all  through  an 
exceptionally  long  life.  When  he  be- 
came engineer  of  the  Essex  Co.,  nearly 
a  half  century  ago,  he  conditioned  ac- 
ceptance of  the  position  on  the  trans- 
fer to  him  of  a  stated  number  of  shares 
of  stock.  His  long  connection  with  the 
company  named  and  the  similar  com- 
(lany  at  Lowell,  and  the  many  friends 
lie  made  not  only  in  those  organiza- 
tions but  also  among  the  manufactur- 
ers and  business  men  in  the  Merrimac 
valley  enabled  him  to  invest  success- 
fully in  various  mill  stocks,  some  of 
which  paid  handsome  returns.  An  in- 
timate acquaintance  of  long  standing 
informs  Rnf/inccring  Newn-Record  that 
Mr.  Mills  "had  a  very  strong  faith  in 
the  manufacturing  interests  of  the 
Merrimac  valley  and  a  belief  that 
money  invested  there  would  always 
come  back  four-fold." 
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Court  Restrains  Formation 
of  Drainage  District 

By  a  recent  decision  in  the  Wash- 
ington State  supreme  court,  King 
County  Commissioners  are  permanently 
restrained  from  proceeding  with  the 
formation  of  a  drainage  district  which 
would  involve  the  construction  of  nine 
miles  of  ditch  along  a  country  road  and 
which,  when  it  is  constructed,  would  be 
an  additional  burden  to  the  abutting 
property.  The  supreme  court  decision 
affirmed"  the  decision  of  the  King  County 
court.  The  1921  legislature  passed  a 
law  giving  counties  the  right,  so  far  as 
they  have  power,  to  construct  longi- 
tudinal ditches  along  highways.  The 
ditch  in  this  case,  however,  was  found 
to  be  one  which  would  carve  a  10-ft. 
zone  out  of  the  highway  to  drain  private 
property,  and  which  would  sei-iously 
hamper  ingress  and  egress  to  the 
property  of  the  plaintiffs. 

Princeton  Association  Meets 

The  Princeton  Engineering  Associa- 
tion, the  organization  of  the  engineer- 
ing alumni  of  the  institution,  held  a 
smoker  at  Princeton,  Oct.  21,  in  order 
to  extend  a  welcome  to  Dr.  Arthur  M. 
Greene,  Jr.,  who  is  to  become  dean  of 
the  engineering  department  of  Prince- 
ton next  fall.  It  was  the  first  oppor- 
tunity of  the  engineering  graduates  to 
meet  the  new  dean. 

The  occasion  was  honored  by  the 
presence  of  Dr.  John  G.  Hibben,  presi- 
dent of  the  University,  who  explained 
to  the  assembled  graduates  that  Dr. 
Greene  had  been  selected  after  a  most 
extensive  survey,  resulting  in  the  con- 
clusion that  he  was  the  man  best  fitted 
for  the  work. 


Problems  of  City  Engineer  Feature  A.S.M.I. 
Convention  at  Baltimore 

Twenty-Seventh  Annual  Meeting  Considers  Paving  Practice  and 
Wide  Range  of  Municipal  Subjects — E.  S.  Rankin  New  President 


Engineers  on  Connecticut  Stream 
Pollution  Commission 

Appointments  by  the  Governor  of 
Connecticut  to  the  new  commission 
for  the  investigation  of  stream  pollu- 
tion in  that  state  include:  Caleb  M. 
Saville,  chief  engineer  and  manager, 
Hartford  Water  Department,  chair- 
man; Robert  A.  Caims,  city  engineer 
of  Waterbury;  Shepard  B.  Palmer,  an 
engineer  of  Norwich;  Charles  E. 
Wheeler  of  Stafford,  representing  the 
oyster  industi'y  of  the  state;  and  George 
Kimball  of  New  Britain  and  John  Goss 
of  Waterbury,  representing  manufac- 
turing interests.  Frank  E.  Healy,  at- 
torney-general, is  an  ex-officio  member. 
Mr.  Kimball  has  been  made  secretary 
of  the  commission. 

The  bill  providing  for  the  present 
commission  abolished  the  Industrial 
Wastes  Commission  created  a  year  or 
two  ago.  That  commission,  which  was 
given  an  appropriation  of  $75,000,  and 
worked  in  conjunction  with  the  State 
Department  of  Health,  has  completed 
a  report  which  is  now  in  the  hands  of 
the  printer.  The  new  commission  has 
no  appropriation.  The  State  Depart- 
ment of  Health  has  been  ordered  to 
turn  over  to  the  new  commission  all 
of  the  records  of  stream  pollution. 

The  work  of  the  Industrial  Wastes 
Commission  and  proposals  for  a  sub- 
stitute were  the  subjects  of  much  con- 
tention in  the  last  session  of  the  Con- 
necticut legislature.  A  proposal  to  give 
the  new  commission  $50,000  for  its 
work  was  voted  down  The  new  com- 
mission is  to  report  to  the  legislature 
of  1922. 


In  contrast  to  its  sessions  of  several 
years  ago  the  27th  annual  convention 
of  the  American  Society  for  Municipal 
Improvements,  held  at  Baltimore,  Oct. 
25-28,  developed  hardly  a  ripple  of  dis- 
cord in  the  consideration  of  changes  in 
paving  specifications.  As  a  matter  of 
fact,  no  radical  revisions  were  pro- 
posed, the  chief  differences  of  opinion 
relating  to  the  committee's  recom- 
mendation, for  bituminous  concrete,  of 
only  one  mineral  aggregate  grading, 
approximating  that  of  the  expired  War- 
ren bitulithic  patent,  instead  of  alter- 
nate forms  including  practically  a  I'un 
of-crusher  product.  In  the  brick  pav- 
ing specifications  the  committee's  pro- 
posal to  limit  the  blocks  to  the  lug 
type  was  met  with  opposition  from  the 
manufacturers,  who  urged  that  pro- 
vision be  made  also  for  a  straight- 
faced    brick;    a    decision    in    this    mat- 

Reconstruction  of  South  St. 
Bridge  To  Be  Readvertised 

Bids  on  the  removal  of  the  old  South 
St.  bridge  over  the  Schuylkill  River  in 
Philadelphia  and  construction  of  foun- 
dations for  a  new  bridge,  as  noted  in 
these  pages  June  30,  p.  11.38,  proved  to 
be  too  high  to  be  acceptable,  and  the 
city  is  now  planning  to  ask  bids  for  the 
entire  work  of  reconstruction.  The 
work  to  be  done  is  the  replacement  of 
the  present  old  wrought-iron  pin  con- 
nected hand  operated  draw-bridgte  (built 
in  1878  and  reinforced  in  1895)  by  a 
plate-girder  structure  of  five  spans,  of 
which  the  central  span  will  be  a  double 
leaf  electrically  operated  bascule  draw, 
giving  a  100-ft.  clear  channel.  The 
length  of  the  work  is  576  ft.  I'ounda- 
tion  work  is  to  be  carried  as  far  as 
possible  before  closing  down  the  old 
bridge.  Charles  Frommer,  acting  chief 
engineer  of  the  Bureau  of  Surveys,  De- 
partment of  Public  Works,  Philadelphia, 
is  in  charge. 


Engineering  Building  Planned 
for  San  Francisco 

Plans  are  under  way  for  interesting 
a  large  number  of  engineers  of  San 
Francisco  in  an  enterprise  for  construct- 
ing and  operating  a  20-  to  25-story 
office  building  which  would  serve  as  a 
center  of  engineering  activity.  The 
movement  is  fostered  by  the  San  Fran- 
cisco Electrical  Development  League 
which  estimates  the  cost  of  the  project 
at  about  $2,000,000.  Several  schemes 
for  financing  have  been  considered,  the 
preferred  means  being  to  accept  the 
offer  of  a  capitalist  who  has  agreed  to 
advance  $1,700,000  toward  the  total 
amount  necessary  provided  1,500  San 
Francisco  engineers  will  buy  stock  in 
the  enterprise  to  the  extent  of  $200 
each.  An  alternative  plan  is  to  accept 
an  offer  of  capitalists  to  meet  the 
entire  cost  of  construction,  provided 
engineering  societies,  the  Engineers' 
Club,  and  a  representative  number  of 
other  engineering  interests  agree  to 
become  tenants  so  the  building  would 
be  assured  of  being  a  center  of  engi- 
neering activity. 


ter  will  be  held   over  until  next  year. 

With  only  one  or  two  exceptions,  the 
papers  and  committee  reports  developed 
practically  no  discussion,  a  condition 
explainable,  in  part,  by  the  overload- 
ing of  the  technical  program  with  more 
papers  than  could  be  disposed  of  ef- 
fectively and  failure  to  set  any  time 
limit  on  the  speakers.  One  paper  fol- 
lowed another  in  steady  succession,  un- 
relieved by  discussion  from  the  floor. 
The  lax  control  of  the  technical  pro- 
gram was  in  shai-p  contrast  to  the 
efficient  handling  of  the  entertaimnent 
features  of  the  convention.  Attendance 
was  representative  and  on  the  final 
day  the  registration  figures  showed  162 
active  inembers,  78  associate  members, 
and    279    guests,   or   a    total    of   519. 

Membership  and  Finances  —  Reports 
by  the  officers  of  the  society  showed 
an  active  membership  of  648,  as  of 
Oct.  1,  1921,  as  against  611  at  the 
beginning  of  the  year,  a  gain  of  6  per 
cent.  Receipts  for  the  vear  totaled 
$5,702  and  expenditures  $5,518;  last 
year's  deficit  of  $1,600  has  been  re- 
duced $500. 

In  his  presidential  address,  R.  Keith 
Compton,  chairman,  Baltimore  Paving 
Commission,  urged  an  extension  of  the 
scope  of  the  organization  by  inaugu- 
rating as  an  annual  convention  fea- 
ture a  conference  of  mayors.  He  also 
recommended  that  the  organization 
take  steps  to  stimulate  construction  as 
a  means  of  relieving  unemployment,  a 
policy  which  is  being  followed  by  Mayor 
Broening  of  Baltimore,  who  delivered 
the  opening  address. 

Technical  Sessions 

Following  the  business  meeting  there 
were  6  general  sessions  in  which  the 
papers  and  reports  were  grouped,  in 
so  far  as  practicable,  to  cover  broad 
subjects,  such  as  street  lighting;  water 
supply,  sewerage  and  sanitation;  city 
planning  and  zoning;  sti-eet  fiaving 
methods  and  materials;  specifications 
for  pavements;  and  transportation  and 
traffic. 

Street  Lighting — A  committee  report 
by  C.  W.  Koiner,  city  manager,  Pasa- 
dena, Cal.,  and  papers  by  E.  A.  Ander- 
son, National  Lamp  Works,  Cleveland, 
C.  A.  B.  Halvarson,  General  Electric 
Co.,  West  Lynn,  Mass.;  and  L.  A.  S. 
Wood,  Westinghouse  Electric  &  Manu- 
facturing Co.,  South  Bend,  Ind.,  brought 
out  as  the  most  important  develop- 
ment during  the  year  the  tendency 
to  supersede  the  use  of  arc  lights  by 
gas-filled  incandescent  electric  lamps 
of  high  intensity,  these  units  running 
up  to  1,000  cp.  In  fact,  Mr.  Ander- 
son exhibited  a  2,500-cp.  unit,  not  yet 
commercially  introduced.  A  trend,  also, 
away  from  plain  glassware  globes  to 
lantern  type  heads  was  noted.  Mr. 
Halvarson  described  a  new  type  of 
highway  lighting  unit,  in  which,  by 
means  of  concentric  reflectors,  light 
beams  were  confined  to  the  roadway 
area. 

Water-works  —  The  report  of  the 
committee  on  water-works  presented  by 
Nicholas  S.  Hill,  .Ir.,  consulting  engi- 
neer. New  York  City,  emphasized  the 
need   for   employing   trained   men   and 
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pal    paving   programs    as    a    means    of  tion    for    asphaltic    concrete    in    which 

furnishing    emplovnnent    to    labor.  the  grading   of  the  mineral  aggregate 

In    his    report    on    the    experimental  is   similar   to   that   of  the   old    Warren 

wood  block  paving  laid  in  Minneapolis  specifications.     Prof.    Arthur   H.   Blan- 

in  1906   Ellis  R.  Button  rnnounced  that  chard    objected    to    the    elimination    of 

the  results  indicated  the  ^ollowin;,-  or-  the  grading  based  on  a  single  product 

der  of  preference  for  wood:     (1)   Lonjr  of  a  stone  ci-ushing  plant.     The  speci- 

leaf  yellow  pine  and  white  birch;    (2)  fications   as   revised   to   carry   only  the 

tamarack;  (3)  Noi-way  pine;  (4)  West-  one  grading  will  go  out  to  letter  ballot, 

ern   larch.  ^^  *^®  committee   hearings   on  brick 

Describing    the    co-operative    investi-  pavement  the  manufacturere  urged  the 

gation  which  has   been   undertaken  by  adoption    of    a    plain-faced    bnck,    al- 


paying  them  adequate  salaries,  if  plants 
are  to  be  managed  efficiently.  A 
scientific  basis  of  rate-making  and  a 
uniform  system  of  accounting,  in  or- 
der to  make  possible  comparisons  of 
different  plants,  were  urged.  Oppor- 
tunities for  substantial  economies  are 
possible,  the  report  stated,  in  the 
standardization  of  water-works  fittings, 
particularly  brass  goods  for  service 
connections.       The     centrifugal     pump 

was  characterized  >  as  the  most  im-  ^cw„..  •^"'g  ""-  ~f- p -^jjj-  jj^^^^g  ti)  though  the  committee  sentiment  favored 
?he'tv"aterworks  TeU  A  wiTer  m'ain"  To'Jci  fte^Xv^g  of  aiphaltTave-  onl/a  lug  t>-pe.  This  matter  will  be 
tenance  of  ra'nfall  and  Vun-off  records     ments,  Prevost  Hubbard   of  the  Asphalt    held  over  for  another  year. 

~"  ■  Association,  stated  that  the  tormation  Traffic  AND  TRANSPORTATION 

of    transverse    waves    is    most    preva-  ^     m  j   i. 

lent  near  the  gutters  of  streets  where  The  committee  on  traffic  and  trans- 
most  of  the  horse-drawn  and  slow  portation.  Prof.  Arthur  H.Blanchard, 
moving  motor  traffic  travels.  "While  chamnan,  recommended  the  use  of 
it  is  possibly  true,"  the  report  stated,  "dummy  cops"  at  street  inter-sections, 
"that  the  impact  of  fast  moving  traf-     rotaiT   traffic   where    practicable,   long 


was  recommended.  The  report,  in  pre- 
dicting that  a  period  of  more  active 
construction  is  rapidly  approaching, 
sounded  the  following  optimistic  note: 

"Work  on  the  new  Providence  sup- 
ply has  been  resumed,  large  purifica- 
tion projects  are  under  way  in  Balti- 
more. Milwaukee,  Cambridge,  Kansas 
City  and  Detroit,  while  in  general,  the 
undone  work  of  war  time  is  only  await- 
ing a  stabilized  labor  market  for  its 
doing." 

A  description  of  Baltimore  s  water- 
works system  by  J.  W.  Armstrong  and 
V.  B.  Siems  closed  the  water-supply 
session.  It  was  stated  that  tentative 
plans  for  a  new  filtration  plant  at 
Baltimore  have  been  prepared. 


fie  will  accelerate  shoving,  once  started, 
or  may  be  directly  responsible  \vhere 
iiTegularities  in  contour  first  existed, 
comparatively  slow-moving,  heavily 
loaded  vehicles  are  believed  to  be  the 
predominating  cause."  A.  W.  Dow, 
consulting  engineer.  New  York,  in  dis- 
cussing the  foregoing  paper,  asserted 
that  the  presence  of  moisture  coming 
up  through  the  base  to  a  point  of 
contact  with  the  asphalt  surfacing  is 
the  most  prolific  cause  of  shoving.    An 


radius  curb  corners,  and  bypass  high- 
ways for  towns  and  cities  on  trunk 
routes.  The  committee  condemned  the 
"wild  cat"  jitney  service  in  competition 
with  street  railways  lines.  The  com- 
mittee also  recommended  that  a  high- 
way transport  division  be  installed  in 
engineering"  or  highway  departments 
of  cities  having  a  population  of  over 
100,000.  In  the  discussion,  the  trackless 
trolley  in  large  cities  was  characterized 
bv   Prof.   Blanchard   as   an   uneconomic 


Utilizing  Sewage  Sludge 
Setverage  and  Scmitation  — Disposal    out,    is    the    crashing    of 
of    sludge    formed    the    principal    sub-     course 
ject  of  the  reports  of  the  general  com-         '^'-'• 
mittee    and    sub-committees    on    sewer- 
"    Chalklev   Hat- 


other   contributory   factor,    he    pointed    development      He   believes    that  there 


age  and  sanitation,  T. 
ton,  Milwaukee  Sewerage  Commission, 
chairman.  The  desirability  of  studies 
of  methods  for  utilizing  the  fertilizing 
value  of  sewage  sludge  was  pointed  out, 
culminating  in  the  passage  of  a  resolu- 
tion, by  the  society,  calling  upon  the 
Bureau  of  Soils,  U.  S.  Department  of 
Agriculture,  to  undertake  research 
work  along  this  line.  England,  ac- 
cording to  Mr.  Hatton,  who  has  just 
returned  from  that  country,  has  made 
no  progress  in  sludge  disposal  since 
1907.  The  field  for  American  effort, 
he  said,  is  wide.  In  a  sub-committee 
report,  Langdon  Pearse,  Chicago  Drain- 
age District,  advocated  the  formation 
of  metropolitan  districts,  including  a 
number  of  municipalities,  for  purposes 
of  water  supply,  sewerage,  lighting, 
garbage  disposal,  etc.  Operating  re- 
sults of  the  Rochester  (N.  Y.)  sewage 
works  were  presented  by  N.  Adelbert 
Brown,  enginecr-in-charge,  while  John 
F.  Skinner,  principal  assistant  engi- 
neer, Rochester,  N.  Y.,  presented,  as 
a  portion  of  a  sub-committee  report, 
a  careful  and  logically  arranged  analy- 
sis of  the  factors  entering  into  the 
design    of   sewage-work.s 


the  "binder  '^^'ill  be  a  wide  utilization  of  motor  truck 
lines  for  freight  service  installed  and 
operated  by  the  railways. 

The  principal  feature  of  the  final  ses- 
sion of  the  convention  was  an  illu- 
strated paper  on  "Subways  for  City 
Transportation"  by  Robert  Ridgway, 
chief  engineer,.  New  York  Transit  Com- 
mission; an  abstract  will  appear  in  an 
early    issue. 

Dean  A.  N.  Johnson,  of  the  University 


The  economical  extent  of  asphalt 
pavement  repairs  and  maintenance 
formed  the  subject  of  an  exhaustive 
paper  by  George  H.  Norton,  city  engi- 
neer, Buffalo,  N.  Y.,  which  was  very 
favorably  received.  It  was  based  on 
the  complete  records  which  Buffalo  has 
kept  of  all  repair  costs  on  asphalt 
pavements  for  about  40  years,  cover- 
ing about  75,000,000  yard-years  of  "'  ^'^a^.v'"-",  ^^t,^^  ...e,...^^...^«  — ^  - 
maintenance  after  guarantee  on  which  more  active  part  in  public  affairs  and 
the  vard  rate  was  kept  separately  for  pointed  out  that  the  engineering  col- 
about  800  different  contracts.  lege  is  under  obhgation  to  broaden  its 

A  strong  endorsement  of  the  practice  courses  of  instraction  the  better  to 
of  inspecting  at  their  source  materials  prepare  young  men  to  enter  the  public 
which    enter    into    the    construction    of    service.  vrp,v  oPFirFRs 

bituminous     surfaces     was     made     by  jnewufficers 

George  Cobb,  of  Baltimore.  At  the  The  society  elected  the  following  of- 
asphalt   plant,   he    said,    the    inspector    ficers: 

should  devote  most  of  his  time  to  President,  Edward  S.  Rankin,  engi- 
watching  the  asphalt  buckets,  to  insure  neer-in-charge.  Bureau  of  Sewers,  New- 
proper  proportioning  of  the  materials,  ark,  N.  J.;  first  vice-president,  W.  W. 
Papers  on  "Oil  .Asphalt"  by  H.  Spencer,  Horner,  principal  assistant  chief  engri- 
of  the  Standard  Oil  Co..  and  "The  Real  neer,  sewers  and  paving,  St.  Louis, 
Value     of     Highway     Literature"     by    Mo.;    second    vice-president,    Ellis    R. 


Dutton,  assistant  city  engineer,  Min- 
neapolis; third  vice-president,  H.  H. 
Smith,  deputy  chief  engineer,  Board  of 
Estimate     and     Apportionment,     New 


Charies  E.  Murphy,  of  Th»  Texas  Co., 
completed   the   session    or    paving. 

Specifications 

Nothing  important  developed   in   the  York    City;    seci-etai-y,    Charles   Carroll 

consideration    of    proposed    changes    in  Brown,  engineer,   Department  of   Pub- 

„,^„   ..I    .,^,.„6^ the     society's     standard     specifications,  lie  Works,  St.  Petersburg,  Fla.;  treas- 

City  Planning  —  Baltimore  is  on  the     The    present    sheet    asphalt    specifica-  urer,  Linn  White,  chief  engineer,  South 

eve    of    drafting    a    zoning    ordinance;     tions,  according   to   Herman   H.   Smith,  Park    Commission,    Chicago, 

the  advantages  of  a  topographical  map,     committee    chairman,    are    too    lengthy  Cleveland    was    selected    as    the   city 

in   this   connection,   were   explained   by     and  are  being  completely  revised.     Col.  for   next   year's   convention. 

J.     C.     Grinnalds,    assistant     engineei",     J.   W.    Howard    urged    the   adoption   of  The   local   committee   of   the    society, 

City      Plan      Commission,      Baltimore,     standard  tests  for  asphaltic  cement  to  under  the   guidance   of   Ezra   B.   Whit- 

Among  the  other  papers  were  commit-     serve    as    a   criterion    of    their    value,  man,    consulting    engineer,    chairman, 

•        irrespective  of  the   source  from  which  and     Gustav     J.     Requardt,     assistant 

the  material  comes.  chairman,     provided     an     exceptionally 

As   noted    in   the   first  paragraph   of  well-arranged    program     of    entertain- 

this  report,  the  committee  on  bitumin-  ment,  [ncluding  a   dance   at   the   Balti- 

ous     pavement     specifications     recom- 

Pnving  Practice — ^The  general  report  mended  the  discontinuance,  in  the  case 
of  the  committee  on  street  paving,  by  of  bituminous  concrete,  of  the  provi- 
W.  A.  Howell,  chief  engineer,  Bureau  sions  for  a  grading  involving  one  prod- 
of  Paving,  Newark,  N.  J.,  noted  a  trend     uct     of     crusher     plant     and     for    the 

toward  asphalt  or  bituminous  surfaces     Warren   Go's,   bitulithic   pavement,  the  , 

for    residential    streets    in    cities    and     basic  patent  for  which  has  expired,  and  pnpcrs^  and  reports  will  appear  i«  an 

advocated   an   enlarerement   of   munici-    the   continuance   of   a   single   specif  :a-  early  ismte 


tee  reports  on  local  subdivisions  by 
Nelson  P.  Lews,  of  New  York,  and  on 
zoning  by  .Joseph  W.  Shirley,  chief 
engineer.  Topographical  Surv'ey  Com- 
mission, Baltimore. 


more  Country  Club,  an  inspection,  by 
special  boat  of  Baltimore  harbor,  a 
Press  Club  entertainment  and  an  auto- 
mobile tour  covering  the  city's  paving 
operations  and  parks. 

Abstracts  of  some  of  the  convention 


November  3,  1921 


ENGINEERING     NEWS-RECORD 


747 


Senator  Townsend  Makes 
Statement  on  Road  Bill 

Federal  Duty  To  Assist  Interstate 

Highways   Kecojjnized   For 

First   Time,   He    Says 

(,Was7iington  Correspondence) 

The  House  of  Representatives  Nov. 
1,  approved  the  conference  report  on 
the  highway  bill.  The  test  of  strength 
came  on  a  motion  to  recommit  offered 
by  Representative  Hudspeth  of  Texas. 
The  vote  was  253  to  36.  The  principal 
opposition  came  from  representatives 
of  Texas  and  other  states  that  are 
precluded  by  their  constitutions  from 
issuing  bonds  for  internal  impi-ove- 
ments.  Approval  of  the  conference 
report  by  the  Senate  is  assured,  al- 
though some  further  delay  may  be 
occasioned.  At  the  request  of  the 
Washington  correspondent  of  Engineer- 
ing News-Record,  Senator  Townsend 
prepared  the  following  statement: 

"The  proposed  federal  road  act,  which 
is  now  certain  to  become  a  law,  is  in 
my  judgment  the  most  progressive  step 
ever  taken  by  Congress  in  aid  of  good 
roads. 

"Representing  a  sentiment  which 
favored  a  change  in  existing  law  to  the 
end  that  a  real  federal  purpose  might 
be  served  with  federal  money — I  pro- 
posed that  a  system  of  roads  should 
be  laid  out  of  which  the  principle  in- 
terstate highways  should  be  the  back- 
bone through  all  of  the  states — high- 
ways connecting  at  state  lines.  These 
roads  would  serve  from  60  to  85  per 
cent  of  the  highway  traffic  of  the  states. 
Upon  this  system,  and  until  it  was 
completed,  I  proposed  that  all  of  the 
federal  money  should  be  expended. 

General  Principles 

"In  the  bill  which  has  just  passed 
the  Congress,  I  did  not  obtain  all  that 
I  had  hoped  for.  I  was,  perhaps,  ask- 
ing too  much,  considering  the  or- 
ganized forces  against  a  proposition 
which  had  so  little  of  selfish  i' terests 
to  sei-ve.  The  new  law,  howev'er,  con- 
tains as  its  fundamentals  the  general 
principles  for  which  I  have  contended. 
Before  any  state  can  participate  in 
federal  aid  it  must  lay  out  a  system 
of  roads  approved  by  the  Secretary  of 
Agriculture,  consisting  of  not  more 
than  7  per  cent  of  the  road  mileage 
of  the  state;  3/7  of  that  7  per  cent 
shall  be  inter-state  mileage,  connect- 
ing with  similar  roads  in  adjacent 
States,  and  4/7  shall  inter-county 
roads,  connecting  with  the  inter-state 
highways.  Sixty  per  cent  of  the  states 
share  of  the  federal  money  will  be 
spent  upon  inter-state  roads  until  they 
are  completed,  and  with  the  consent  of 
the  state  highway  department,  all  of 
this  money  may  be  spent  on  these 
highways.  Thus  for  the  first  time  do 
we  have  a  recognition  by  the  federal 
government  of  the  principle  that  it  is 
the  first  duty  of  the  government  to 
assist  in  building  its  primary,  or  inter- 
state roads. 

"The  law  also  provides  that  the  states 
which  accept  federal  aid  must  accept 
it  on  the  condition  that  they  shall  pro- 
vide, from  whatever  source  they  can, 
the  money  to  match  the  federal  money. 
They  must  also  provide  the  means  for 
maintaining  the  roads  built  with  federal 
aid. 

"Evei-y  provision  for  safe-guarding 
the  federal  appropriation  against  waste 
in    the    construction    and    maintenance 


of  durable  types  of  road  which  it  was 
possible  to  obtain  has  been  incorpo- 
rated in  the  new  law.  A  proper  ad- 
ministration of  the  act  can  be  had, 
for  thei'e  is  ample  power  confeiTed  to 
secure  approximately  the  objects  which 
the  friends  of  good  I'oads  desire." 


Rock  Crusher  Repair  Parts 
Shipped  by  Airplane 

At  8:30  one  morning  a  telephone  call 
was  received  by  the  Allis-Chalmers 
Manufacturing  Co.,  Milwaukee,  from 
the  Lutz  Stone  Co.,  Oshkosh,  Wiscon- 
sin, stating  that  its  rock-crushing  plant 
was  closed  down  due  to  the  need  of 
repair  parts.  The  parts  being  in  stock, 
Mr.  Lutz  said  he  would  call  for  them 
within  an  hour.  This  was  somewhat 
of  a  surprise  as  Oshkosh  is  more  than 
3  hours  distant  by  train.  According  to 
his  request,  however,  the  parts  were 
delivered  to  the  Milwaukee  Air  Port, 
7  miles  from  the  Allis-Chalmers  plant, 
within  45  min.  after  the  call  was  re- 
ceived. Mr.  Lutz  called  for  the  parts 
in  his  airplane,  and  upon  reaching 
home  was  able  to  have  his  plant  in 
operation  shortly  after  noon. 

Over  2,000,000  Hp.  Approved  by 
Federal  Power  Commission 

Since  March  1,  1921,  the  Federal 
Power  Commission  has  authorized  the 
issuance  of  thirty  licenses  involving 
1,269,000  hp.  and  twenty-four  pre- 
liminary permits  involving  1,280,000 
hp.,  a  total  of  2,549,000  hp.  It  has 
already  taken  final  action  upon  one- 
third  of  the  applications  filed.  Several 
of  the  applications  approved  under  the 
Act  involve  projects  for  the  construc- 
tion of  which  specific  congressional 
authority  was  sought  for  many  years, 
but  never  obtained.  Notable  among 
these  are  projects  on  the  Niagara,  on 
the  Connecticut  River  at  Enfield  Rapids, 
and  on  the  Coosa  River  in  Alabama. 
Notwithstanding  the  industrial  depres- 
sion and  the  uncertain  financial  situa- 
tion, projects  aggregating  1,277,000 
hp.  and  an  investment  of  approxi- 
mately .$100,000,000  are  already  under 
construction  in  New  York,  Alabama, 
Wisconsin,    Oregon   and   California. 

Up  to  Oct.  8,  1921,  there  have  been 
filed  with  the  commission  256  applica- 
tions involving  over  16,000,000  hp.  of 
which  about  10,500,000  hp.  is  primai-y 
power  and  5,500,000  secondary  power. 
The  great  majority  of  these  applicatioms 
contemplate  the  development  and  sale 
of  power  as  public  utilities.  The  reports 
of  the  Bureau  of  the  Census  for  1917 
showed  an  aggregate  water-power  de- 
velopment in  the  United  States  in  that 
year  of  about  seven  million  horsepower. 
The  total  today  is  probably  between 
eight  and  nine  million  horsepower,  or 
approximately  one-half  the  amount  rep- 
resented by  the  applicatiom  before  the 
commission.  In  1917  there  were  only 
259  water-power  stations  of  a  capacity 
in  excess  of  1,000  hp.  engaged  in  the 
public  utility  service,  with  an  aggregate 
capacity  of  4,000,000  hp.  The  average 
investment  in  plant  and  equipment  of 
these  stations  was  $240  per  hp.  If  the 
average  investment  required  in  the  pro- 
jects Ijefore  the  Commission  is  only  one- 
half  as  much,  an  expenditure  of 
$2,000,000,000  will  be  involved.  The 
collateral  expenditures  for  distribution 
systems,  for  customers'  installation,  and 
in  accessory  industries  will  be  several 
times  greater. 


Build  97-Ft.  Concrete  Arch 
in  One  Month 

Steel  Bridge  Wrecked  By  Colliding  Autos 

Replaced  By  Concrete  Structure 

In  25  Days. 

On  Sept.  21  a  steel  truss  bridge  in 
Maryland  was  wrecked  by  two  colliding 
automobiles;  on  Oct.  22  a  new  97-ft. 
reinforced-concrete  arch  was  opened  at 
the  site  to  take  the  place  of  the  bridge 
destroyed.  At  the  request  of  Engineer- 
ing News-Record,  John  N.  Mackall, 
chairman.  State  Roads  Commission,  has 
sent  the  following  story  of  the  rapid 
replacement  woi'k: 

"On  the  Washington  Boulevard,  run- 
ning from  Baltimore  to  Washington, 
over  the  Little  Patuxent  river  near 
Savage,  there  was  a  pin  connected  steel 
bridge  101-ft.  long  with  a  height  of 
about  IS  ft.  and  a  driveway  of  13  ft. 
The  bridge  was  posted  on  each  side 
'One  Way  Bridge,'  but,  despite  this, 
a  5-ton  truck  loaded  with  asphalt  tried 
to  pass  a  runabout  on  the  bridge,  with 
the  result  that  the  two  sideswiped,  and 
the  truck  was  thrown  through  the  side 
of  the  bridge,  and  knocked  out  a  number 
of  the  vertical  and  diagonal  members, 
after  which,  of  course,  the  bridge  settled 
doviTi  in  the  river.  The  automobile  hung 
on  one  of  the  abutments,  and  the  truck 
was  not  badly  damaged,  because  it  went 
down  with  the  bridge  and  did  not  have 
a  long  fall.   This  was  on  Sept.  21. 

Award  of  Contract 

'The  State  Roads  Commission,  in 
session  on  the  22nd,  authorized  the 
chairman  to  enter  into  a  contract  for 
the  rebuilding  of  a  new  reinforced-con- 
crete arch  at  this  point.  Plans  were 
prepared  and  three  bids  received  on  the 
24th.  The  contract  was  awarded  to  the 
Luten  Bridge  Co.,  at  York,  Pa.,  at  their 
bid  of  $19,000,  to  be  completed  within 
30  working  days.  The  new  bridge  has 
a  span  of  97  ft.  and  a  rise  of  18  ft.  and 
is  built  of  reinforced  concrete. 

"On  Monday,  Sept.  26,  the  construc- 
tion company  began  work  with  a  force 
of  men  excavating  for  each  abutment 
and  another  force  erecting  forms,  so 
that  on  Oct.  6,  the  two  abutments  were 
poured,  and  on  Oct.  10,  the  pouring 
of  the  arch  rings  started,  ana  was  com- 
pleted on  the  i2th.  The  first  spandrel 
wall  was  concreted  on  the  ISth,  the 
second  was  started  on  the  17th,  back 
filling  was  started  on  the  19th,  and  on 
Oct.  22  at  noon,  traffic  was  turned  over 
the  bridge.  On  Sunday,  Oct.  23,  the 
macadam  roadway  was  laid  and  the  road 
opened  for  the  entire  width  of  24  ft. 

"When  it  is  considered  that  the  bridge 
was  97  ft.  long  and  18  ft.  high,  the 
contract  price  of  $19,000  was  not  exces- 
sive even  for  a  bridge  built  under 
ordinary  conditions  of  approximately  six 
months  time  from  the  award  of  the 
contract  to  its  completion.  Of  course, 
the  supporting  forms  remained  under 
the  arch  ring,  and  the  spandrel  wall:'. 
remained  braced  on  the  outside.  The 
work  of  constj'ucting  the  parapets  will 
continue  and  perhaps  the  cntii-e  bridge 
will  be  completed  in  two  more  weeks." 


The  Engineers'  Club  of  the  Lehigh 
Valley  met  at  DrovvTi  Hall,  Lehigh 
University,  Bethlehem,  Pa.,  Oct.  25,  to 
hear_  E.  J.  Mehren,  editor  of  Engi- 
neering Neivs-Record,  speak  on  "Engi- 
neering and  Economic  Conditions  in 
Europe." 
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Railroad  Strike  Called  Off 


Followins  a  four-hour  joint  confer- 
ence the  executive  committees  of  the 
"Big  Five"  transportation  unions  on 
Oct  27  adopted  a  resolution  canceling 
the 'strike  call  set  for  Oct.  30.  In  ac- 
cordance with  the  resolution,  a  code 
order  was  sent  out  from  the  headquar- 
ters in  Cleveland  withdrawing  the 
strike  order.  After  the  leaders  of 
the  conductors,  engineers,  switchmen, 
trainmen,  and  firemen  had  taken  their 
action,  officials  of  the  railroad  teleg- 
raphcrs  organization  announced  they  ■ 
would  follow  suit.  These  constituted 
the  only  unions   which   had  authorized 

^  The  belief  on  the  part  of  the  unions 
that  a  strike  would  be  in  direct  contra- 
vention to  the  wishes  of  the  fetlejal 
government,  as  expressed  through  the 
United  States  Railroad  Labor  Board, 
was  responsible  for  recalling  the  strike 
order.  The  vote  not  to  strike  was  un- 
conditional. 

Tie  Standardization  Conference 
Held  in  Washington 

Rules  covering  the  standardization 
of  grades  and  sizes,  and  the  inspection 
of  wood,  cross  and  switch  ties  are  to 
be  drawn  up  as  a  result  of  a  tie  stand- 
ardization conference  held  in  Wash- 
ington, Oct.  25.  The  conference  %yas 
called  by  the  American  Engineering 
Standards  Committee,  at  the  request  of 
the  American  Railway  Engineering 
Association.  Recommendations  made 
at  the  conference  included  one  that  the 
United  States  Forest  Service  and  the 
American  Railway  Engineering  Asso- 
ciation be  appointed  as  sponsors  to 
organize  a  sectional  committee.  Pro- 
ducers and  consumers  are  to  be  repre- 
sented on  the  committee  which  is  to  be 
directly  responsible  for  the  preparation 
of  the  standards.  The  rules  thus 
standardized  will  be  presented  to  the 
American  Engineering  Standards  Com- 
mittee with  the  recommandation  that 
thev  be  adopted.  Organization  of  a 
bureau  of  inspection  will  be  necessary, 
but  it  was  decided  to  leave  that  step 
to  the  producers  and  consumers. 

The  conference  was  presided  over  by 
A.  A.  Stevenson,  chairman  of  the 
American  Engineering  Standards  Com- 
mittee. Representatives  of  ten  organ- 
izations directly  interested  in  tie  stand- 
ardization  attended   the  conference. 

Road  Congress  Dues  Advanced 

From  .Ian.  1,  1922,  the  annual  fee 
for  individual  membership  in  the  Per- 
manent International  Association  of 
Road  Congi-esses  will  be  increased  from 
10  to  20  francs.  On  July  1,  1921,  the 
sum  to  be  paid  in  order  to  become  a  life 
member  was  increased  from  125  francs 
to  200  francs.  The  fee  for  corporate 
membership  in  the  association  is  100 
francs,  the  corporation  having  the 
right  to  be  represented  in  the  associa- 
tion and  at  congress  by  as  many  dele- 
gates as  it  subscribes  multiples  of  100 
francs.  However,  libraries,  schools, 
etc.,  which,  without  paying  the  mini- 
mum subscription  which  gives  the  right 
to  a  delegate,  desire  nevertheless  to 
receive  copies  of  the  publications  of  the 
association,  may  obtain  them  by  an 
annual  payment  of  50  francs. 

According  to  the  report  of  the  treas- 
urer on  June  10,  1921,  total  funds  in 
hand  amounted  to  515,183  francs. 


To  Hold  Ohio  Conference  on  Water 
Filter  Plant  Operation 

The  State  Department  of  Health  of 
Ohio  has  called  a  conference,  to  be 
held  in  Columbus,  Nov.  21-22,  at  the 
Southern  Hotel,  at  which  it  is  expected 
that  every  water  purification  plant  in 
the  state  "will  be  represented.  An  in- 
vitation has  been  extended  to  mayors, 
directors  of  public  service,  and  superin- 
tendents of  water-works  to  attend  the 
conference   as   guests. 


Engineering  Societies 


Calendar 

Annual  Meetings 

AMERIC^VN  PUBLIC  HEALTH  AS.SO- 
CIATION.  .X.W   Vork.City:   Annual 
Mteting.  New  York  City,  Nov.  i>-rJ- 
CITY      MANAGERS      ASSOCIATION. 
Spartanburg.  S.   C.  ;  Annual  Meet- 
ing,  Chicago,  Nov.    14-16. 
NATIONAL     MUNICIPAL     LEAGUE. 
New  York   City  ;    Annual  Meeting, 
Chicago,   Nov.    16-18. 
AMERICAN    ROAD    BUILDERS    AS- 
SOCIATION.   New    \prk;    Annuul 
Convention       and       Good       Roads 
Show,  Chicago,  Jan.  17-20. 
AMERICAN  SOCIETY  OF  CIVIL  EN- 
GINEERS.  New  York  City  ;  Annual 
Meeting,  New  York  City,  Jan.  18-19. 


The  New  York  Sections,  Am.  Soc.  C. 
E     A.  S.  M.  E.,  A.  I.   M.   M.   E.  and 

A '  I.  E.  E.,  will  hold  a  joint  meeting, 
Nov.  14,  in  the  Engineering  Societies' 
Building,  New  York  City.  The  subject 
will  be  "The  St.  Lawrence  Ship  Chan- 
nel and  Power  Project,"  and  the  speak- 
ers will  be  Governor  Henry  J.  Allen  of 
Kansas,  W.  L.  Harding,  former  Gov- 
ernor of  Iowa,  Dr.  R.  S.  MacElwee, 
director  of  the  School  of  Foreign  Serv- 
ice, Georgetown  University,  Washing- 
ton, D.  C.  and  H.  I.  Harriman  of 
Boston. 

The  New  England  Water  Works  As- 
sociation will  have  as  a  feature  of  the 
opening  monthly  meeting  at  Boston, 
Nov.  9,  a  paper  on  "Steam  Boilers, 
by  F.  W.  Dean.  Nominations  for  the 
ensuing  year  include,  beside  a  number 
of  present  oflicials:  president,  Frank  A. 
Barbour,  consulting  engineer,  Boston; 
vice-presidents,  David  A.  Heffernan, 
superintendent  water  works,  Milton, 
Mass.;  Frank  E.  Winsor,  chief  engi- 
neer. Water  Supply  Board,  Providence, 
R.  I.;  Theodore  L.  Bristol,  president, 
Ansonia  Water  Co.,  Ansonia,  Conn.; 
treasurer,  Frederic  I.  Winslow,  division 
engineer.  Metropolitan  District  Com- 
mission,  Framingham,   Mass. 

National  Municipal  League — The 
twenty-seventh  annual  meeting  of  the 
League  will  be  held  at  Chicago,  Nov. 
16-18.  Some  of  the  sessions  will  be 
held  jointly  with  the  American  Civic 
Association,  the  City  Managers'  Asso- 
ciation, and  the  National  Association  of 
Civic  Secretaries.  The  morning  of 
Wednesday,  Nov.  16,  will  be  devoted  to 
a  discussion  of  "The  Financial  Plight 
of  Our  Cities— What  Shall  We  Tax?" 
This  session  will  be  opened  by  the  re- 
port of  the  Committee  on  Sources  of 
Revenue,  Luther  H.  Gulick,  chairman, 
who  will  take  up  possible  new  sources 
of  revenue.     Municipal  tax  limits  will 


R.  A.  Thompson,  has  resigned  as 
a  member  of  the  engineering  board. 
Interstate  Commerce  Commission,  in 
charge  of  the  Pacific  District,  Bureau 
of  Valuation,  San  Francisco,  and  has 
been  appointed  chief  engineer  in  charge 
of  construction  of  dams  and  the  irriga- 
tion system  of  the  Wichita  County 
Water"  Improvement  District,  Wichita 
Falls,  Tex. 

H.  J.  Kesner  has  been  appointed 
associate  professor  of  civil  engineering 
at  Armour  Institute  of  Technology, 
Chicago,  111. 

V.  A.  Zehr,  consulting  engineer, 
Pekin,  III.,  returned  from  a  business 
trip  to  Europe,  Oct.  17. 

Jacob  H.  Brillhart,  has  re- 
signed as  chief  and  consulting  engineer 
for  the  Mosher  Manufacturing  Co., 
Dallas,  Tex.  to  open  an  office  in  Dallas 
as  consulting  engineer.  He  will  spe- 
cialize in  the  design  of  steel  and  rein- 
forced concrete  bridges,  industrial  and 
power  plant  layouts,  and  buildings  of 
all  types. 

R.  H.  Bennett,  formerly  assist- 
ant engineer  with  the  United  Fruit  Co., 
on  railway  construction  in  Honduras, 
Central  America,  has  accepted  a  posi- 
tion as  resident  engineer  with  the 
Illinois  Division  of  Highways. 


also  be  discussed.  After  a  joint  lunch- 
eon with  the  City  Managers'  Association 
at  the  City  Club  of  Chicago  Wednes- 
day afternoon,  Nov.  16,  there  will  be  a 
discussion  of  "Is  City  Manager  Gov- 
ernment Applicable  to  Our  Largest 
Cities?"  Among  those  scheduled  to 
discuss  this  subject  are  Henry  M. 
Waite,  formerly  city  manager  of  Day- 
ton, Ohio,  and  Prof.  Chas.  E.  Merriam, 
of  the  University  of  Chicago.  Mr. 
Waite  will  deliver  his  address  as  presi- 
dent of  the  National  Municipal  Leagiie 
after  an  informal  banquet  at  the  City 
Club,  Wednesday  evening,  Nov.  16. 
Among  the  other  subjects  to  come  be- 
fore the  convention  will  be  "The  High 
Cost  of  Housing"  and  "Zoning,"  each 
of  which  will  have  a  session  on  the 
afternoon  and  evening  of  Nov.  17.  The 
secretary  of  the  League  is  H.  W. 
Dodds,  261  Broadway,  New  York  City. 
Society  of  Terminal  Engineers — On 
Nov.  15  at  the  Engineering  Soci- 
eties Building,  New  York  City,  there 
will  be  presented  a  paper  by  Nathan 
C.  Johnson,  consulting  engineer. 
New  York  City,  entitled  "Subaque- 
ous Concrete."  Arrangement  has 
been  made  for  an  extensive  discussion 
by  engineers  interested  in  the  subject. 


Personal  Notes 


Henry  S.  Cowell,  recently  with 
the  Champion  Fibre  Co.,  Canton,  N.  C, 
as  designing  engineer,  has  opened  an 
office  in  Charlotte,  N.  C.  to  engage  in 
the  practice  of  structural  and  consult- 
ing engineer.  i 

Prof.  Theodore  H.  Trams 
has  joined  the  engineering  faculty  of 
Valparaiso  University.  He  is  a  graduate 
in  civil  engineering  of  the  University 
of  Illinois,  1907,  and  for  two  years 
after  graduation,  was  a  member  of  the 
faculty  of  the  Missouri  School  of  Mines. 
In  19i3  he  became  assistant  city  engi- 
neer of  Lewiston,  Mont.  Lately  he  has 
engaged  in  general  engineering  prac- 
tice. 
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The  Topeka  Engineering 
Corp.,  Topeka,  Kan.,  has  been  organ- 
ized to  engage  in  general  engineering 
practice,  with  Irvin  Pribble  as  presi- 
dent and  general  manager,  Ralph  H. 
Gaw,  vice-president  and  J.  C.  Marlett, 
secretary-treasurer. 

Prof.  H.  S.  J  a  c  o  b  y,  for  31  years 
a  member  of  the  faculty  of  the  engi- 
neering college  of  Cornell  University 
and  for  the  past  21  years  professor  and 
head  of  the  department  of  bridge  engi- 
neering, will  retire  from  active  duty 
at  the  close  of  the  present  college  year, 
having  reached  the  age  specified  for 
retirement. 

J.  L.  Hu  G  H  s  0  N  has  been  appointed 
vice-president  of  the  Robertson  Con- 
struction &  Engineering  Co.,  Ltd., 
Niagara  Falls,  Ont. 

E.  V.  Deveral  has  joined  the  staff 
of  Barber,  Wynne-Roberts  &  Seymour, 
consulting  engineers,  Toronto,  Ont. 

F.  P.  S  H  E  A  R  w  0  0  D,  who  has  been 
in  the  employ  of  the  Dominion  Bridge 
Co.,  Ltd.,  since  1887,  has  been  ap- 
pointed chief  engineer  of  this  company. 

Clarence  McN.  S  t  e  e  v  e  s,  re- 
cently in  government  employ,  has 
joined  the  staff  of  D.  C.  Burpee  &  Son, 
contractors  for  the  sub-structure  of  the 
International  bridge  across  the  St. 
John  River  between  Edmunston,  N.  B. 
and  Madaeaska,  Me. 

Dr.  Livingston  Farrand, 
for  five  years  president  of  the  Uni- 
versity of  Colorado,  was  inaugurated, 
Oct.  20,1  as  president  of  Cornell  Uni- 
versity, Ithaca,  N.  Y. 

James  H.  M  c  G  r  a  w,  president  of 
the  McGraw-Hill  Co.,  Inc  ,  was  elected 
president  of  the  Associated  Business 
Papers,  Inc.,  at  the  annual  convention 
of  the  association  held  in  Chicago  last 
week. 

G.  R.  Abney  of  Beaumont,  Tex., 
has  been  appointed  highway  engineer 
of  Angelina  County,  Tex. 

Jacob  L.  Crane,  Jr.,  who  has 
completed  a  trip  through  England, 
France,  Belgium,  Holland,  Germany, 
Austria,  Czechoslovakia,  Switzerland 
and  Italy,  studying  city  planning  and 
civic  affairs,  will  return  to  the  United 
States  this  month. 


Obituary 


Col.  George  D.  Snyder,  since 
1902  associated  with  Jacobs  &  Davies, 
consulting  engineers,  New  York,  died 
Oct.  21,  in  Jersey  Shore,  Pa.  He  was 
bom  in  Williamsport,  Pa.,  in  1866.  Col. 
Snyder  commenced  his  professional 
education  with  his  uncle.  Antes  Snyder, 
engineer  of  right-of-way,  Pennsylvania 
R.R.  He  served  for  several  years  in 
the  engineering  departments  of  the 
Pennsylvania  R.  R.  and  the  Union 
Pacific  R.  R.  In  1894  he  was  appointed 
city  engineer  of  Williamsport,  Pa., 
which  position  he  filled  for  seven  years. 
During  his  connection  with  Jacobs  & 
Davies  he  served  as  principal  assistant 
engineer  on  the  construction  of  the 
Hudson  &  Manhattan  R.R.  sy.stem.  Ho 
took  part  also  in  the  deveiopment  of 
the  city  subway  system  for  the  New 
York  Municipal  Ry.  and  made  a  special 
study  of  the  subject  of  city  transporta- 
tion.    He  received  the  "George  Steven- 


son" gold  medal  of  the  British  Institu- 
tion of  Civil  Engineers  in  1913  for  a 
paper  on  "City  Passenger  Transporta- 
tion in  the  United  States."  He  serve-1 
in  all  ranks  from  private  to  captain  in 
the  infantry  of  the  Pennsylvania  Na- 
tional Guard.  In  the  war  with  Spain, 
he  took  a  commission  with  the  12th 
Pennsylvania  Volunteer  Infantry,  and 
during  part  of  that  campaign  was 
assistant  chief  engineer.  Second  Army 
Corps.  In  1915  he  received  a  commis- 
sion in  the  Corps  of  Engineers,  N.  G. 
N.  Y.,  and  in  1916  went  to  the  Mexican 
border  with  his  regiment,  the  22nd 
Engineers,  N.  G.  N.  Y.  During  the 
World  War,  he  served  with  the  Twenty- 
Seventh  Division.  He  returned  as 
major  of  his  regiment  and  was  dis- 
charged from  U.  S.  Service  in  1919, 
retaining  his  rank  in  the  reserve.  In 
1920,  became  colonel  of  the  22nd  Engi- 
neers. In  Oct.  1920,  at  his  own  request, 
he  was  transferred  to  the  reserve  list, 
N.  G.  N.  Y.  He  also  served,  after  his 
discharge  from  the  U.  S.  Army,  as 
Secretary  of  the  Military  Affairs  Com- 
mittee, Engineering  Council. 

Henry  Harvie,  hydro-electric 
engineer,  was  killed  Oct.  14  in  the  plant 
of  the  Canadian  General  Electric  Co. 
at  Peterborough,  when  a  large  gen- 
erator burst  due  to  an  overspeed  test. 
He  was  born  in  England  and  studied 
at  London  University.  He  came  to 
America  in  1900  and  in  1901  joined  the 
engineering  staff  of  the  Ontario  Power 
Co.  at  Niagara  Falls,  Ont.,  where  he 
spent  seven  years  in  the  drafting  and 
designing  rooms.  Thereafter  he  was 
employed  in  designing  work  by  the  Al- 
goma  Steel  Corp.,  the  Ontario  Hydro- 
Electric  Power  Commission,  and  the 
Canadian  Ingersoll-Rand  Co.,  at  Mont- 
real. Last  year  he  joined  the  staff  of 
C.  H.  &  P.  H.  Mitchell,  Toronto. 

Sir  John  Kennedy,  consulting 
engineer  of  the  Montreal  Harbor  Com- 
missioners since  1907,  died  Oct.  2.5,  in 
Montreal,  Can.  He  was  born  in  1838 
in  Spencerville,  Ont.,  and  v/as  educated 
at  McGill  University.  From  1872  to 
1875  he  was  chief  engineer.  Great 
Western  Ry.  of  Canada.  He  was  chief 
engineer  of  the  Montreal  Harbor  Com- 
mission from  1875  to  1907  during  which 
time  he  had  charge  of  the  deepening  of 
the  St.  Lawrence  River  ship  channel 
between  Montreal  and  Quebec,  and  the 
enlargement  of  the  harbor  of  Montreal. 
On  Mr.  Kennedy's  advice,  the  commis- 
sioners took  over  the  tracks  of  the 
Grand  Trunk  Ry.,  which,  in  1871,  had 
been  permitted  to  lay  a  railway  track 
on  the  wharf  in  the  central  part  of 
the  harbor  and  to  have  exclusive  use 
of  it,  in  order  that  the  harbor  should 
be  made  both  a  railway  and  oce^n  ship- 
ping terminal.  The  Montreal  harbor 
enlargement  work  was  commenced  in 
1890  and  by  the  end  of  Mr.  Kennedy's 
active  administration  in  1907,  the  de- 
velopment of  tha  harbor  had  reached 
an  advanced  stage.  In  1907,  due  to 
defective  eyesight,  Mr.  Kennedy  re- 
signed as  chief  engineer,  and  was 
appointed  their  consulting  engineer  by 
the  Montreal  Harbor  Commissioners,  in 
which  capacity  he  served  until  his 
death.  His  Knighthood  was  conferred 
in  the  honors  of  1916.  He  was  a  mem- 
ber of  the  American  Society  of  Civil 
Engineers  and  of  the  Institute  of  Engi- 
neers of  Great  Britain.  He  was  one 
of  the  founders  of  the  Canadian  Society 
of  Civil  Engineers  of  which  he  was 
president  in  1892. 


Equipment  and 
Materials 

Hoist  and  Compressor  Combined 

A  gasoline  hoist  and  air  compressor 
on  one  frame  is  now  being  manufac- 
tured by  the  Novo  Engine  Co.,  Lansing, 
Mich.  It  is  designed  for  light  steel 
erection,  pipelaying  and  other  opera- 
tions where  hoisting  and  riveting  or 
caulking  are  accompanying  processes. 
A  15-hp.  gasoline  engine  operates  a 
drum  and  double  niggerheads  by  direct 


gears  and  a  6  x  6-in.  single-acting  com- 
pressor by  belt  and  pulley.  The  drum 
holds  700  ft.  of  l-in.  wire  rope  and  the 
compressor  has  a  displacement  of  60 
cu.ft.  of  air  per  minute,  or  enough  to 
operate  one  riveting  hammer.  Either 
hoist  or  compressor  can  be  operated 
separately  as  can  the  drum  and  the 
niggerheads.  The  compressor  has  a 
cooling-water  tank,  circulating-  pump, 
automatic  unloader  and  all  the  required 
attachments  of  a  self-contained  com- 
pressor.        

Out-of-the-Ordinary  Trade 
Publications 

The  engineer  who  is  interested  in  the 
comparative  value,  as  measured  in  per- 
formance, of  riveted,  cast-iron  and 
hammer-weld  pipe  may  secure  it  from 
a  recent  bulletin  issued  by  the  Na- 
tional Tube  Company,  dis- 
tributors of  the  National  hammei--weld 
pipe.  The  method  of  manufacturing 
hammer-weld  pipe  is  described,  and 
pictorial  or  other  descriptions  of  its 
various  uses  are  included  in  the  bulle- 
tin, as  well  as  certain  hydraulic  formu- 
las and  miscellaneous  tables  which  the 
water  supply  engineer  may  find  con- 
venient to  clip. 


A  veritable  text  book  on  the  proper- 
ties and  utilization  in  construction  of 
steel  sheet  piling  is  provided  by  the  170- 
page  Bulletin  No.  109  just  published 
by  the  Lackawanna  Steel  Co.  Sizes, 
properties  and  shapes  of  piles  are  cata- 
logued and  described.  Of  more  interest, 
however,  are  the  discussions  of  coffer- 
dam design  and  the  many  descriptions 
of  actual  steel  sheet  piling  installations 
dating  from  the  period  of  salv.iging  the 
battleship  Maine  to  the  prescmt  time. 

Engineers  of  industrial  liuildings  and 
architects  will  find  much  value  in  the 
series  of  "Chapters"  of  20  to  30  pages 
on  the  use  of  structural  .slate  which  are 
being  published  by  the  Structural  Slate 
Co.,  Pen  Argyl,  Pa.  Chapters  6,  7  and 
8  on  urinal  stalls,  shower  stalls,  and 
tubs  and  sinks  have  just  been  issued. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Reserve  Board  Finds  Residential 
Building  Increasing 

In  analyzing  the  building  situation, 
the  Federal  Reserve  Board,  in  its  Nov. 
1  report  says:  "As  a  whole,  building 
continued  to  be  well  sustained  during 
September,  but  improvement  was  evi- 
dent chiefly  in  residential  construction. 
All  districts  except  No.  1  (Boston) 
and  No.  9  (Minneapolis)  showed  in- 
creases in  residential  contracts." 

District  No.  1  (Boston) — Contracts 
amounted  to  $15,282,766  as  compared 
with  $19,276,29.5  during  August.  Of 
this  total  approximately  $6,548,000  was 
for  residential  purposes  as  compared 
with  $6,703,000  in  August. 

District  No.  2  (New  York) — Con- 
tracts awarded  during  September  to- 
taled   $90,730,134    in    comparison    with 


District  No.  10  (Kansas  City) — Re- 
ports from  19  cities  show  an  increase 
for  September  over  September,  1920, 
of  71.2  per  cent  in  the  number  of  per- 
mits and  106.9  per  cent  in  their  valua- 
tion. 

District  No.  11  (Dallas) — In  nine 
cities  2,598  permits  valued  at  $5,680,968 
were  issued  during  September  as  com- 
pared with  1,864  permits  valued  at 
$3,284,841  issued  during  September, 
1920. 

District  No.  12  (San  Francisco)  — 
"September  building  i-eturns  reached 
the  highest  point  ever  touched."  Per- 
mits granted  in  20  cities  of  the  dis- 
trict number  11,169,  with  a  valuation 
of  $20,134,993  as  compared  with  9,382, 
with  a  valuation  of  $17,117,294,  granted 
during  September,  1920. 


October  Contracts  Valued 
at  $104,318,674 

Sums  To  Be  Spent  On  Road  Work  And 
Miscellaneous  Building  Are 
80  Per  Cent  of  Total 
Contracts  valued  at  $104,318,674,  as 
reported  to  Engineering  News-Record, 
were  let  throughout  the  United  States 
during  the  month  of  Octobei'.  Such 
contracts  cover  the  constniction  of 
water  works,  sewers,  bridges,  streets 
and  roads,  excavation  and  dredging,  in- 
dustrial buildings,  miscellaneous  build- 
ings, (banks,  office  buildings,  churches, 
schools,  theaters  etc.),  federal  govern- 
ment woi'k  and  miscellaneous  installa- 
tions. No  account  is  taken  of  housing 
construction  except  that  for  industrial 
purposes,  nor  for  residential  buildings. 


Engineering  News-Record 

Construction  Cost 

Index  Number 

November  1921    166.32 

October  1921   182.57 

November  1920   ' 255.32 

Peak,  June,   1920   273.80 

1913 100.00 


Engineering  News-Record's  Construction  Cost  Index 
Number  i.s  16.25  points  (9  per  cent)  lower  than  last 
month  owing  to  the  low  price  of  steel  and  numerous 
decreases  in  labor.  Structural  .shapes  in  large  quan- 
tities can  be  bought  for  $1.50  per  100  lb.  The  average 
labor  rate  for  the  country  this  month  is  45c.,  as  against 
50c.  la.st  month.  Lumber  and  cement  bases  remain 
unchanged.  Thus,  general  construction  co-st  is  35  per 
cent  cheaper  than  one  year  ago  and  39  per  cent  under 
the  peak;  it  is  only  66  per  cent  above  the  1913  level. 


Engineering  News-Record 

Construction  Volume 

Index  Number 

Monthly 

October    1921    109.00 

September  1921    114.00 

October  1920  73.00 

1913 100.00 

Yearly 

1921   (10  months)    85.00 

1920  (10  months)    98.00 

1913 100.00 

Engineering  News-Record's  Construction  Volume  In- 
dex Number  is  109  for  the  month  of  October,  and  85 
for  the  whole  of  1921  to  date,  as  against  100  for  1913. 
This   means  that  the  actual  volume  of  construction  in 

1921  ("not  the  mere  money  value  of  the  contracts  let 
this  year)  is  15  per  cent  under  the  volume  in  the  first 
10  months  of  1913.  Our  monthly  volume  number,  109 
for  October,  1921,  is  really  the  increment  of  construc- 
tion, and  indicates  the  rate  at  which  contracts  are  be- 
ing let  as  compared  with  1913  awards. 


$62,043,905  during  August,  and  resi- 
dential building  totaled  $48,789,646  as 
compared  with  $36,061,717. 

District  No.  3  (Philadelphia) — Con- 
tracts amounted  to  $16,197,500  in  Sep- 
tember and  $22,350,500  in  August. 
Residential  contracts  totalkd  $5,526,400 
in  September  and  $5,331,500  in  .\ugust. 

District  No.  4  (Cleveland)— The  to- 
tal amount  of  contracts  awarded  was 
$36,041,601  as  compared  with  $26,065,- 
555  for  August.  Of  these  $8,987,610 
were  for  residential  purposes  as  com- 
pared  with    $8,209,645   during   August. 

District  No.  5  (Richmond)  — Con- 
tracts amounted  to  $19,.597,191  in  Sep- 
tember, as  compared  with  $17,337,624 
in  August,  while  $6,171,436  of  the  Sep- 
tember total  represented  residential 
building  as  compared  with  $5,938,417 
for  August. 

District  No.  7  (Chicago)  —  Building 
contracts  totaled  $41,461,283  during 
September  as  compared  with  $44,680,- 
034  during  August. 

District  9  (Minneapolis) — Building 
contracts  amounted  to  $8,162,640  as 
compared  with  $9,173,652  during  .^.n- 
gust. 


Southern  Pine  Situation 
Shows  Improvement 

Reports  from  the  Southern  Pine  .As- 
sociation are  to  the  effect  that  dur- 
ing the  month  of  September  the  or- 
ders received  averaged  129  per  cent 
of  the  actual  production  and  106  per 
cent  of  the  normal  production.  During 
the  same  month  the  shipments  were  12 
per  cent  in  excess  of  the  actual  produc- 
tion and  91  per  cent  of  normal  produc- 
tion. The  actual  production  for  the 
month  was  about  82  per  cent  of  normal 
production.  Stocks  on  hand  totaled  92 
per   cent   of   normal   production. 

For  the  first  nine-months  of  this 
year  the  shipments  were  104  per  cent 
of  the  actual  production,  while  dur- 
ing the  corresponding  period  of  1920 
shipments  were  but  90  per  cent  of 
production. 

During  the  week  ending  Oct.  14  or- 
ders received  totalled  94,472,000  ft.  b. 
m.,  or  4  per  cent  in  excess  of  normal 
production.  The  shipments  for  the 
same  week  aggregated  87,000,000  ft.  b. 
ui.,  while  actual  pro'ijction  amounted 
to  71,000,000  ft.  b.ni. 


Of  the  nine  classifications  into  which 
the  contracts  are  divided,  the  value  of 
contracts  let  for  two  classes  of  con- 
struction— street  and  road  work  and 
miscellaneous  building — is  80  per  cent 
of  the  total  for  the  month.  Contracts 
for  public  work  construction  and  for 
federal  government  reported  rather  a 
low  valuation  though  industrial  work  is 
quickening.  Particularly  is  it  noticeable 
in  the  number  of  larger  industrial  plants 
which  are  being  constructed  as  com- 
pared with  six  months  ago.  The  falling 
off  in  industrial  work  may  be  attributed, 
partially  at  least,  to  the  uncertainty  as 
to  federal  appropriations. 

The  most  remarkable  fact  to  be  noted 
in  an  analysis  of  the  contracts  let  for 
October  is  that  the  total  value  of  mis- 
cellaneous building  put  under  contract 
approximated  $63,000,000.  that  is  the 
largest  figure  recorded  for  miscellane- 
ous building  coi>^<'ruction  since  May. 
1920.  For  the  first  ton  months  of  1921 
the  total  amount  of  money  involved  in 
the  construction  of  bank  and  ofTico  build- 
ings, iofts,  churches,  theatres,  schools, 
etc.,  amounts  to  $482,000,000. 

More    than   a   quarter   of   a    million 
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dollars  are  involved  in  contracts  let  for 
street  and  road  work  since  the  first  of 
the  year.  The  exact  amount  is  in  the 
neighborhood  of  $278,000,000  and  is  far 
in  excess  of  the  amount  authorized  for 
expenditure  during  1920. 

CONTRACT.?  AWARDED  IN 

OCTOBER  1920  AND  1921 

Class                                         1920  1921 

Waterworks $11,168,855  $899,091 

Sewers 8,051,674  2.828,974 

Bridges f, 573.114  1,144,810 

Steetfl.roaAs 12,894.173  20,054.543 

Excavation,  dredging..            1.086.06/  372.871 

Industrial 28,044.893  9.441.074 

Buildings 26.385.881  62.927,041 

Fed.  Covorament 7,487.375  385.950 

Miscellan.'ous 10.749,260  5.263,410 

Total 107,441,302       104,318,574 


The  total  value  of  contracts  let  for 
the  past  month  is  within  3  per  cent  of 
the  total  money  value  of  contracts  let 
during  the  corresponding  mo>..,it  of 
1920.  However,  taking  into  considera- 
tion   the    fact    that    there    has    been    a 


How's  Your  Business? 

The  Ransome  Concrete  Machinery 
Co.,  Dunellen,  N.  J.,  has  decided  to 
put  an  addition  to  its  present  plant 
which  will  increase  manufacturing 
space  54  per  cent.  Ground  for  the 
building  was  broken  Oct.  6  A.  P. 
Robinson,  sales  manager,  speaking 
for  the  Ransome  Concrete  Machinery 
Co.,  recently  said: 

"We  hive  great  faith  in  the  fu- 
ture and  our  experience  in  the  past 
year,  despite  inactivity  of  industrial 
building,  causes  us  to  feel  that  at 
least  a  50  per  cent  increase  in  fac- 
tory space  is  necessary  to  take  care 
properly  of  the  business  that  is  being 
offered  and  which  will  come  with  the 
spring." 


decline,  within  the  year,  in  the  cost  of 
constiTjction  of  between  25  and  30  per 
cent,  the  actual  money  value  of  October 
1921  contracts  is  from  22  to  27  per  cent 
in  excess  of  the  value  of  contracts  let 
during  October  1020.  Were  the  figures 
of  the  past  month  reduced  to  a  basis 
of  construction  costs  obtaining  in 
October  1920,  the  October  1921  con- 
tracts would  amount  to  about  $132,000,- 
000.  

Suit  in  Equity  Filed  Against 
24  Cement  Firms 

A  suit  is  equity  to  erjoin  the  Mid- 
west Cement  Credit  and  Statistical 
Bureau  fi"om  "keeping  up  an  unlawful 
combination  and  conspiracy  in  restraint 
of  interstate  trade  and  commerce  in 
cement"  has  been  filed  in  the  federal 
court  in  Chicago.  Twenty-four  firms 
are  named  as  defendants.  The  de- 
fendants operate  thirty  mills  in  Pennsyl- 
vania, Ohio,  Michigan,  Indiana,  Illinois, 
Iowa,  Missouri  and  Kentucky. 


Labor  Rates  and  Conditions  Throughout  the  Country 


Reductions  in  labor  rates  are  I'e- 
ported  in  eleven  out  of  the  twenty  cities 
listed.  Chicago,  Dallas,  Denver  and 
Seattle  report  reductions  in  common 
labor  only.  Carpenters  in  Boston  are 
receiving  75c.  as  against  90c.  and  com- 
mon labor  40c. — as  compared  with  55c. 
per  hr.  formerly. 

The  wage  scale  shown  for  Cincinnati 
is  effective  on  and  after  Nov.  8.  Al- 
though common  labor  is  quoted  at  37ic., 
a  minimum  of  27c.  per  hr.  is  paid  for 
common  laborers  on  street  work. 

The  Landis  decision  placed  common 
labor  at  72Jc.  in  Chicago,  but  men  are 
obtainable  at  35@40c.  per  hour. 

Denver  and  Dallas  both  quote  com- 
mon labor  at  35c.  as  an  average  rate, 
with  40c.  as  a  maximum  in  Denver  and 
45c.  per  hr.  the  maximum  in  Dallas. 

The  Associated  Building  Contractors 


of  Detroit  report  no  change  in  the  reg- 
ular scale,  but  individual  contractors 
are  hiring  men  on  miscellaneous  jobs 
for  less  than  the  regular  rates.  Hoist- 
ing engineers  in  Kansas  City  are  re- 
ceiving $1  as  against  $1,075  per  hour. 

Los  Angeles  reports  conditions  good 
and  very  few  men  idle  in  all  classes  of 
construction  work,  excepting  pile  driv- 
ers and  unskilled  laborers.  There  is 
not  much  call  for  pile  drivers  and  the 
rate  now  paid  is  87Jc.  per  hr.  Not  less 
than  30,000  men,  mostly  unskilled,  are 
unemployed  in  Los  Angeles,  many  hav- 
ing drifted  in  from  the  colder  parts  of 
the  country. 

The  established  wage  scale  in  Min- 
neapolis as  agreed  to  by  the  unions  and 
the  employers  is  being  cut  consider- 
ably, the  amounts  varying  on  diflFerent 
jobs,  especially  as  affecting  carpenters. 


hod    carriers    and    common    laborers. 

Montreal  reports  further  adjust- 
ments in  wage  rates.  Bricklayers  are 
now  receiving  80c.  as  against  85c.;  hod 
carriers,  30@35c.  as  compared  with 
35@40c..;  structural  iron  workers,  55c. 
instead  of  60c.  per  hi-.  Common  labor 
is  procurable  at  25@30c.'per  hour. 

Common  labor  is  quoted  in  St.  Louis 
at  G2hc.,  as  against  67Jc.  formerly,  and 
in   Seattle  at  50c.,  as  against  50@60c. 

San  Francisco  reports  a  reduction  to 
$1.03  from  $1.12i  per  hr.  for  carpen- 
ters, hoisting  engineers  and  pile  drivers. 
Bricklayers  receive  $1.16,  as  against 
$1.25;  hod  carriers,*92c.,  as  against  $1; 
and  common  labor,  75c.,  as  compared 
with  81iic.  per  hour-.  We  print  the 
union  scale  for  San  Francisco,  but  un- 
skilled, non-union  labor  is  actually  re- 
ceiving 50@55c. 


Labor  plentiful,  all  classes. — Higher  rates  indicated  by  -t-,  decreases  by- 


Brick- 

Cities  layers 

Atlanta ?0.90 

Baltimore 1.2S 

Birmingham 1 .00 

Boston 90 

Cincinnati —  1 .  HJ 

Chicago   1.10 

Cleveland 1.04 

Dallas 1.00 

Denver 1 .375 

Detroit    1 .  00 

Kansas  City 1 .07; 

Los  Angeles 1 .  25 

Minneapolis 1 .00 

Montreal -.80 

New  Orleans 1 .00 

New  York 1.25 

Pittsburgh 1.12J 

St.  Louis 1.25 

San  Francisco                 .                ...          —1    16 

Seattle 1    00 


Car- 
penters 

Hoisting 
Engineers 

Hod 
Carriers 

I'ile 
Drivers 

Srnicniral 

Iron 
Workers 

Common 
Labor    ' 

$0.70 
.80 
.75 

-.75 

31.00 
.87  J 

■  ■  .90' 

?0.30 
.54 
.25 
.60 

30 .74' 

■  ■  '.go 

?1.00 

1.00 

1.00 

.90 

30.20 

.30 
.15®. 25 
—  .40 

-.87J 
1.00 
1.04 
1.00 
1.00 

.87?j 
1.10 
1.04 
1.00 
1.00 

-.725 

'■'.66' 

.60 
.75©   Sli 

-.77i 

"!9i' 

1.00 
1.00 

—  .77.'. 
1.05' 
1.04 
1.00 
1.00 

— .  375 

—  35®  .40 

—  .35®. 4.=; 

—  .35®.  40 

.80 
1.00 

.80®.  90 
-1.00 

.50^.60 
.80 

1.00 
1.075 

.60(0  .80 
1.07J 

.50 
.70 

1.00 
.80 

1.00 

.80 

1.12J 

.65 

-.87,i 

1.00 
.80 

—  50 
.50 

.60 

.88 

50 
'JO 

-  30®. 35 
.40 

.50 
80 

-.55 
1.00 

—  .25®. 30 
.30 

1.121 

1.25 

.87  .J 

1.00 

1.12J 

.75 

1.00 
1.25 

1.00 
1.37J 

.80 

.875 

'i'.2S' 

1.00 

1.25 

Open 
—  .625 

-1.03 
.80 

-1.03 
90 

-  .92' 
.70 

—  1  03 
1  00 

1.16 

80®.  90 

—  .50®, 55 
—.50 
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Increased  Demand  for  Brick 
Tends  to  Equalize  Prices 

During  September  the  upward  ten- 
dency in  the  construction  industry  which 
had  been  reflected  in  previous  reports 
has  had  its  effect  upon  the  price  of 
brick  according  to  the  recent  digest 
issued  by  the  Common  Brick  Manu- 
facturers Association  of  America.  Pre- 
dictions appearing  in  the  digest  several 
months  ago  that  a  stiffening  of  demand 
would  show  itself  in  equalization  of 
prices  has  been  realized  inasmuch  as 
the  variation  between  the  highest  price 
and  the  lowest  price  quoted  by  manu- 
facturers to  the  association  is  much  less 
than  it  was  a  month  ago.  In  some 
sections  where  open  competition  had 
driven  the  price  below  the  cost  of 
manufacture  there  are  found  advances 
in  the  price  due  to  the  better  demand. 
In  other  sections  where  the  price  is 
based  upon  fractional  production  there 
is  a  lowering  of  the  quotation  due  to 
a  larger  production  of  the  plants.  Alto- 
gether the  digest  finds  that  "price  quo- 
tations in  this  issue  are  on  a  much  more 
business-like    and   wholesome   basis." 

The  railroad  freight  situation  is  found 
to  be  still  the  principal  factor  in  keep- 
ing up  the  cost  of  manufacture,  in- 
asmuch as  producers  have  to  pay  a 
large  transportation  cost  on  coal  which 
is  passed  on  to  the  consumer.  In  addi- 
tion, the  consumer  pays  for  the  •  high 
rate  of  delivery. 

According  to  the  digest  if  the  general 
pick-up  in  industrial  conditions  con- 
tinues brick  men  will  find  themselves 
pressed  to  take  care  of  the  demand 
when  the  spring  season  opens.  The 
chance  that  fuel  may  become  less  costly, 
and  that  other  elements  of  manufacture 
will  be  reduced,  have  tended  to  keep 
manufacturers  who  otherwise  might 
operate  during  the  winter  from  piling 
up  stocks  against  the  spring  demand. 


Trend  of  Business 

Stock  Market — Principal  activity 
in  oil  stocks,  as  was  the  case  the 
previous  week.  As  oils  are  specu- 
lative, the  real  trend  may  be  deter- 
mined only  by  examining  the  invest- 
ment groups,  such  as  industrials  and 
railroads.  The  chief  feature  is  the 
professional  character  of  the  market. 
Bond  Market  —  Continued  heavy 
demand  for  state  and  municipal 
issues,  last  week's  total  nearing 
$30,000,000,  with  purchases  plenti- 
ful, despite  rising  prices.  United 
States  Government  bonds  closed  the 
week  strong,  in  sympathy  with  the 
high  price  commanded  by  munici- 
pals, with  Liberty  bonds  from  one- 
half  to  one  point  higher  than  at  the 
close  of  the  previous  week.  Railroad 
bonds  strong,  due  largely  to  the  good 
September  showing  of  several  rail- 
roads. Interest  in  public  utilities 
seems  to  be  increasing,  as  indicated 
by  the  quick  sale  of  the  Philadelphia 
Company's  6s.  Interest  in  foreign 
government  issues  centers  on  the 
impending  loan  to  China  by  the  Con- 
sortium, which  may  reach  ?20,000,- 
000. 

Money  market — Call  money  was  5 
to  6  per  cent  throughout  the  week. 
Time  money  same  as  last  three 
weeks,  at  5i  per  cent.  Money  easier 
throughout  the  country,  and  Govern- 
ment recognition  of  this  is  shown  by 
the  lowing  of  the  interest  rate  on 
the  Treasury's  offering  of  six 
months'  certificates  at  il  per  cent, 
as  against  5.1  per  cent  at  the  end  of 
the  summer. 

Foreign  Exchange — Erratic,  with 
only  small   changes.      Sterling   firm. 

Little  change  in  the  market;  no  rise 
expected  while  note  circulation  in- 
creases. 


About  75  per  cent  of  the  manufac- 
turers report  an  outlook  of  "fair  to 
good."  This  optimism  is  about  equally 
distributed  among  the  ten  districts  into 
which  the  membership  of  the  associa- 
tion is  divided  for  the  purpose  of  the 
report.  Every  section  seems  to  have 
felt  something  of  the  business  revival, 
says  the  report. 

On  Oct.  1  the  number  of  burnt  brick 
on  hand  reported  bv  104  manufacturers 
was  205,602,000  and  the  orders  on  the 
books  amounted  to   137,644,000  brick. 


Railroad  Rates  and  Wages 

According  to  a  recent  bulletin  issued 
by  the  Association  of  Railway  Execu- 
tives, New  York  City,  since  1915  there 
have  been  four  general  increases  in 
freight  rates  which  average  as  follows: 
3.7  per  cent  on  June  27,  1917;  2  per 
cent  on  March  15,  1918;  22  per  cent  on 
June  25,  1918;  and  34  per  cent  on 
Sept.  1,  1920.  This  makes  a  total  of 
78  per  cent.  The  average  annual  com- 
pensation of  all  classes  of  railroad  em- 
ployees has  been  increased  as  follows, 
says  the  bulletin:  1916,  7  per  cent  over 
1915;  1917,  13  per  cent  over  1916;  1918, 
41  per  cent  over  1917;  1919,  5  per  cent 
over  1918;  and  1920,  22  per  cent  over 
1919.  The  bulletin  contains  this  state- 
ment: 

While  freight  rates  increased  the 
percentage  stated  (78  per  cent)  and 
wages  were  increased  119  per  cent,  the 
freight  rate  increase  percentage  is  a 
theoretical  one,  while  the  wage  increase 
percentage  is  actual.  Between  1915 
and  1920  the  average  annual  compensa- 
tion per  eniplovee  increased  from  $830 
to  $1,820.  On  the  other  hand,  with 
r.ites  theortically  78  per  Cent  higher  in 
1920  than  in  1915,  the  average  receipts 
of  the  railroads  per  ton-mile  increased 
only  from  0.722c.  in  1915  to  1.052c.  in 
1920  or  only  46  per  cent. 


Monthly  Prices  of  Construction  Materials 

Ups  and  Downs  of  the  MarJ^et 


Iron  and  Steel. — Structural  shapes, 
plates  and  bars  are  quoted  at  the  Pitts- 
burgh mills  at  $1.50@$1.65  per  100  lb. 
Mill  shipments,  New  York,  of  shapes 
and  plates  are  ?1.88@$2.03;  bars  at 
$1.80(a$1.88  per  100  lb.  Minneapolis 
quotes  mill  shipments  of  steel  shapes 
at  $2.51  via  all  rail;  $2.45  per  100  lb. 
by  lake  and  rail.  Demand  for  struc- 
tural material  is  small,  due  to  the  ten- 
dency of  the  buyer  to  anticipate  a  re- 
duction in  freight  rates.  Weaker  mill 
prices  have  not  as  yet  been  reflected  in 
the  warehouse  quotations.  Pig-iron 
prices  remain  firm  with  small  demand. 

Railway  Supplies — Heavy  open-hearth 
steel  rails  have  dropped  $4.65  per  ton; 
light  rails  15c.  per  100  lb.  at  BiiTning- 
ham  mills.  Steel  rails  quoted  in  Can- 
ada at  $53  per  gross  ton  at  the  mill. 
Pittsburgh  reports  decrease  of  70c.  on 
standard  spikes  and  75c.  per  100  lb.  on 
track  bolts. 

Rivets  and  Nails — Drop  of  25c.  per 
too  lb.  on  structural  rivets  and  15c.  per 
keg  on  wire  nails  at  Pittsburgh  mill. 
Decrease  of  10c.  per  keg  on  wire  nails 
at   San  Francisco   warehouses. 

Pipe — Wrought-iron  pipe  discounts 
on  the  Pittsburgh  basing  card  of  Sept. 


10  show  an  even  increase  of  5  per 
cent  on  all  sizes.  Cast-iron  pipe  ad- 
vanced $2  in  New  York  and  Birming- 
ham and  $1  per  net  ton  in  Chicago. 
Sharp  rises  in  sewer  pipe  prices  again 
reported  in  St.  Louis. 

Ruad  and  Paving  Materials — Cincin- 
nati quotes  rise  of  $1.61  in  asphalt  in 
packages,  and  $2.31  per  ton  in  bulk. 
Montreal  quotes  drop  of  $5  per  M.  in 
granite  paving  block.  Wood  paving 
block  has  dropped  10c.@15c.  in  New 
Orleans  and  has  risen  25c.  per  sq.yd. 
in  Cincinnati. 

Sand,  Gravel  and  Crushed  Stone — 
Gravel  down  5c.@50c.  in  Chicago,  St. 
Louis,  Minneapolis,  Cincinnati,  San 
Francisco,  Dallas  and  Atlanta;  up  50c. 
per  cu.yd.  in  Denver  and  25c.  per  ton  in 
Montreal.  Sand  down  ]0c.@50c.  in 
Chicago,  Minneapolis,  Birmingham, 
Dallas  and  Denver.  Crushed  stone 
down  10c.@30c.  per  cu.yd.  in  Chicago. 
Cincinnati,  San  Francisco  and  St. 
Louis;  slight  advances  in  Kansas  City 
and  Dallas. 

Lime  and  Cement — Hydrated  finish- 
ing lime  down  $3.40  in  San  Francisco 
and  $5  per  ton  in  Montreal.  Seattle 
quotes  drop  of  25c.  in  lump  finishing 


lime  and  50c.  per  bbl.  in  common  lump 
lime.  Average  decline  of  27c.  per  bbl. 
in  cement  prices  in  eight  principal 
cities.  Minneapolis  quotes  cement  at 
$2.26  f.o.b.;   $2.45   per  bbl.   delivered; 

Brick  and  Hollow  Tile — Common 
brick  down  50c.  in  Cincinnati  and  up 
$1  per  1,000  in  Atlanta.  New  York 
quotes  brick  at  $15  wholesale  as  against 
$15@$15.50  per  1,000.  Slight  declines 
in  hollow  tile  in  Kansas  City,  Montreal. 

Lumber — Long  leaf  yellovv'  pine  up 
$1@$4  in  Cincinnati  and  Atlanta  and 
down  $l((ii$9  per  M  ft.  in  Minneapolis, 
Birmingham  and  Kansas  City.  Douglas 
fir  up  $l(a)$8  in  Denver,  Los  Angeles 
and  Seattle  and  down  $10)$5  per  M. 
ft.  in  Minneapolis  and  Kansas  City. 
Hemlock  has  advanced  $4  in  Los  An- 
geles and  declined  $1  per  M.  ft.  in  Min- 
neapolis. 

Manila  Rope — Advance  of  Ic.  re- 
ported in  Los  Angeles,  \\c.  in  Kansas 
City  and  2c.  per  lb.  in  Cincinnati  and 
St.  Louis. 

Explosives — Advance  of  2c.  on  40% 
and  60%  gelatin  <lynamite  in  Kansas 
City  and  Los  Angeles;  decrease  of  2c.@ 
23c.  per  lb.  in  Birmingham  and  St 
Louis. 
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PIG  IRON— Per  Gn  ss  Ton— QuotmtioM  compiled  by  The  Matthew  Addy  Co: 

Current  Oce  Year  Ago 
CINCINNATI 

No.  2Southem  (silicon  2.25  @  2.75) J24  50t  $45.60 

Northern  B««ie 22   ^2t  51    30 

SoutbernOhioNo  2  (siUccn  1.75(5  2  25)  23   52t  48  50 

(JEW  YORK,  tidewater  delivery 

SoulhcrnNo.  2(«ilicon2.25(s.  2.75) 30  26t  52    10 

BIRMINGHAM 

No  2  Foundry  (.silic.n  2  25  (^  2.75) 20.00t  42.00(<i45  00 

PHILADELPHIA 

EaatemPa.  No.  2X.  (2.25(9  2.75  sil.) 22  76t  5125» 

Virginia  No.  2  (sUicon  2.25  @  2.75) 28  74t  50  OOt 

Buic 20  75t  5100* 

GreyFoiEC 2l.75t  49  00* 

CHICAGO 

No  2  Foundry  Local  (sUicon  1 .75  @  2.25) 22  70t  46  00 

No  2  Foundry  Southern  (silicon  2.25  @  2.75) . .  26 .  66t  50 .  00 

PITTSRVRGH.  including  freight  charge  from  the 
Valley 

No.  2  Foundiy  Valley  (silic.n  1  75  @  2  25)   .  22  '>6t  49  56 

Basic.               21    96t  48  96 

Beesemer 2l.96t  5196 

•Fob  furnace      t  Delivered. 


RAILWAY  SUPPLIES 


8TEF.L   RAILS — The   following  quotatii 
Chicago  for  carload  or  larger  lota.     For  I 


are  pet   ton  f  o.b.   Pittaburgh  and 
than  carload  lota  5c    per   100  lb    is 


-Pittaburgh- 


On 


Standard  b — 

Standard  openhearth 
Light  rails.  8  to  10  1b 
Light  rails.  12  to  14  lb 


;45   00 
47   00 

I    65(.i  I    75* 
.  I    65(.r 


25  tu  45  lb.  .  ,.  .1   65(y  I   75» 
100  lb 


Year  .\go      B 

J55   00 

57  no 

2  88(1.4  00* 
2  84(0-3  84» 
2  75®3  75* 


HO  00 
I  60* 
1 .  HO' 


Chicago 

i.18.00 
iO  00 
l!5@.l.S0* 

i;r,(a.  I .  so* 


1.60*  J.65@1.S0* 


RAILWAY  TIES— For  fair-siied  orderp,  the  following  pii 


Chicago.    White    Oak 

Chicago,  Hardwood  and  Red  Oak 

Chicago.        Empty  C'ell  Creosoting  (add'l) 

San  Francieco Gieen  Douglas  Fir 

San  Francisco.  Empty  Cell  Creosoted    Dougl 


fi  In    X  R  In. 

by  SS  Ft. 

$1   35 

I   20 


by  a  Ft  (i  In 
(1  50 

1.30 


For  tie."  on  standard  "railn  ad  adnjinistration"  .•■pecificationH.  fob.  cars.  Rt  I,i 


Grade  : 
Grade  : 
Grade 


Red  Oak 
$1    05 


Sap  Cyprejw 
JO  95 


TRACK  SUPPLIES— The  following  prices  arc  base  per  100  lb.  fob      Pitts- 
burgh for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named: 

Pitt-.burgh .San  Bir- 

Onc- Year  Fran-  miiig 

Current  .Ago      C'hicago  St.  Louis  cif-co  ham 

Standard  «pikes,  A-in. 

and  larger t2.S0@Si0    $4  00(a  4  25  $,'.«,'(     $3  60     $J..i((  4  05 

Track  bolls S.Sa&srio     6  aO(fj  6  50  y  ,v.s       4  60       ;1  .50  4   15 

Standard  section  angle 

ban 2  75           3  00((i  4  00  ,'SS       3  25       4  00  3  25 


PIPE 


WROUGHT  PIPE— The  following  discount"  arc  to  jobbcrf  for  carload  Iota 
n  the  Pilfburgh  basing  card  of  S<pt.  16.  1921: 


BUTT  WELD 


Inches  Black 

lto3 68i 


Inches 
:  to  11 


Galv. 
291 


LAP  WELD 


2Ho6 (,5j 

7lo8     624 

9  to  12 "i 


:»tcd  by  heavy  type;  declines  by  ifn/irs 

Bl  TT  WELD.  EXTRA  STRONG.  PLAIN  ENDS 


LAP   WELD.   EXTRA  .STRONG.   PLAIN   ENDS 


66 ', 

2  to  3  ... 

.      ..      67; 

2 

LAP   W 

59; 

H  to  4... 
4S  to  6   . . . 

635 

62; 

7  to  8 

58! 

9to  12   .. 

:"    ."        52 

2   iOi 

2;  to  4 i^i 

4ito6 m 

7  to  8  *5i 

9  to  12 M} 


Slk 
30k 

2.ii 


STEEL— Ffom  warehouses  at   the  places  nai 
for  steel  pipe; 

New  York 

1  to  3  in    butt  welded 60<'i 

3i  to  6  in.  lap  welded 51% 

New  York 

I  to  3  in.  butt  welded '.  .      46% 

3i    o  6  in.  lap  welded 37% 

Malleable  fittings.  Class  B  and  C,  from  N( 
Cast  iron,  standard  sises,  32%  off. 


raed  the  following  discounts  hold 


S7;%  535% 

—  Galvanised 

Chicago  St.  Louis 

«S%  42!% 

*3%  39!% 

York  stock  sell  at  list  less   5% 


CAST-IRON  PIPE— The  following  : 
. New  York 


?  prices  per  net  ton  for  carload  lots 


San  Fran- 
Correut    Year  .-Vgo   Birmingliam  Chicago      St.  Louis     eisco 

4in IS2  30''53  30  $87  22       t40  00  (48  10i<>  50  10  $46  20  $33  00 

6  in.  and  over  47  30i»  48  30     77  22        36(»  38     45  10(»47.10     43  20     50.00 

Gas  pipe  and  Class  "A,"  $3  per  ton  extra;    I6-ft.  lengths,  $1  per  ton. 


CLAY  DRAIN  TILE— The  following  prices  are  per  1000  lin 

New  York  

One 

Size.  la.                 Current       Year  Ago  St.  Louis  Chicago 

3     «40  00         $62  00  $35  00  $50  00 

4      50  00           77   00  85.00  60  GO 

5     80.00          MO  00  140  00  80.00 

6     105  00          140  00  140  00  100.00 

8     175  00         228  00  200  00  150.00 


$90  00 
115  00 
150  00 
250  00 


Dallas 
$55  00 

65  00 

84  00 

no  00 

181    00 


SEWER  PI  PE— The  following  prices  ai 

New  York  Pitts-    : 
size.  Id  Delivered    burgh 

3 $0   14  087 

4 14  087 

5 21        .1305 

6 21  1305 

8 35         203 

3045 
.3915 


nts  per  foot  for  car  load  lots; 


Boston 

Minneapolis 

Denver 

Seattle 

Los  Angeles 

New  Orleans 

Cincinnati 

Atlanta 

Montreal,  delivered., 

Detroit 

Baltimoref/ ob). .  . 

Kansas  City,  Mo.  .. 

*4-in.,  6-in..  9-iii. 


52 
67 
I  15 
I  55 

1  98 

2  64 
2  97 
4  50 
5.00 
6  55 
7.50 


.522 

725 

87 

I  16 

I  305 
1  885 


.1175 
1575 
1645 
225 
315 
329 
441 


1  95 

2  75 
i  40 
4  05 
4  70 


$0-108       to -16 


I  00 
1  20 
I  60 
I    K(l 

3  75 

4  75 

5  50 

6  00 


4165 
I    35 
4725 
6885 


Fran- 
cisco Dallas 

to. 12        

.16  $0.18 

.18  165 

.11  25 

.80  -35 

.ii  

..-U  .80 

.90  

1  8e       

s'.ir,"  2*b' 

.1  00         

.i-60         

24  36 

tl  62  $4  92 

2  55  5   66 

1  95  

2  59  

1    65  

I    755        

/   .W  i..i05 

1  5925      

4  50  6  50 

2  115  5  4325 

2   41  4  74 


ROAD  AND  PAVING  MATERIALS 


ncd: 


ving  arc  prices  per  gallon  in  tank  ( 


New  >'ork.  45%  asphalt. ...      (at  terminal)  .  .  . 

New  ^'o^k.  65^";  asphalt (at  terminal) .... 

New  ^'o^k.  binder (at  terminal).. . 

New  York,  flux (at  terminal)... 

New  Yrtrk.  liquid  asphalt ....  (attcrminal) .... 
St.  Louis.  50-60%  asphalt  (/.o.t.)  Tulsa,  Okta.. 

Chicago.  40-50%  asphalt 

Chicngt..  60-70':i  asphalt 

Dallas-.  40-50%  asphalt 

Dallas.  60-70%  asphalt 

Dallas.  75-90%,  asphalt 

San  Francisco,  binder,  per  ton 

•  Freight  $21  75  uer  t^.n  to  Whiting,  Ind. 

t  F.o  b.  ( Hi'iini,  f 'al.  Freight  to  San  Francisco,  80o.  per  ton. 


Current 

On 

e  Year   , 

$0  OS! 

(15 

$0   13 
12 

08 

13 

061 

13 

.06! 

.015* 

12 

.05 

.081 

.05; 

.08; 

15. OOt 
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CRUSHED  STONE — Price  for  cargo  or  carload  lots  f.o.b.  city,  unless  stated 
otherwt?e.  is  as  follows,  per  cu.yd.: 

IS  In.  .  . J   In. 

Current      One  Year  .\go  Current      One  Year  Ago 

New  York J180@i90     $1  90(a.2  00  $i  S0(a/.9O  J2.I5 

Chicaeo 1.60  2  75  r.'SO  2.75 

St    Louis  de!!tn-«i 1   .5.5*  2  00  i  ..ii  2.00 

Dallas.  (Wirersd 3  20  2.50  3.20  2.50 

San  Francisco 2,25  1    50  2.2~'t  1.50 

Boston. 'Wirered 3  00»  3  00*  ul,  1  i  3.00«  3.00*   deli 

Minneapolis,  ol  pianj..  2  00  2.25  2  25  2.50 

Kansas  City 2  75  2.35  2.75  2.35 

Denver 3.50  3   50 

Seattle  drfirfred 3  00  3  50   del  i  ,?.<)()  3  50   d>-l  - 

Atlanta 2  25»  3  25  3  25*  3  50 

Cincinnati  deiircTfii.. .  S.37i  ...  2  08  I   65 

Los  Aneeles 1.60*  I   60*  I    70*  I   70» 

Detroit 1   90*  2.00  1.90*  2.00* 

Baltimore 175*  1.80*  1.65*  2.20* 

Montreal 2  00*  2.30*  2.10*  2  55* 

Biimingham  djfitcTfd  3  20  3   10  

*Per  ton. 

CRUSHED  SLAG — Price  of  crushed  slag  in  carload  lots,  per  net  ton,  at  plants: 

U-In.  l-ln.  Roo&n£  Sand 

Lebanon  or  Rethlebem.  Pa $1   00  SI   00  $2   50  $0  90 

EastonorCata-a.iua.  Pa     .                        I    00  I    00  2  00  90 

Buffalo,  N"    Y    and  Erie.  Pa                    125  125  2   25  125 

Empnum,  Pa                                   .       I   25  I   25  I  25 

East  Canaan,  Conn I    25  I    55  4  00  I    10 

Birmingliam,  Ala 7.i  95  2  05  90 

Toledo,  Ohio I    50  I    50  2  35 

Atlanta.  Ga 2.10                

Easter  i    Penns>'lvania    and     New 

Jersey I    20  1,20  2   50  90 

Westrn  Pennsylvania     and     New 

Jersey 125  1.25  2  50  125 

Birmingham,  f.o.b.  sidings  $1.12  ("r  $1.45  per  cii.  yd.  on  site) 

LIME — -Warehouse  prices: 

Hydrated,  per  Ton  Lump,  per  180-Lb.  BarreUiietl 

Finishing            Common            Finishing  Common 

New  York $15  99                 $3.69* 

Chicago IS -00                  I    40 

St.  Louis 0  58                  SO  50  $2.25  0  70f 

Boston 23   00                  20  00  S.3S  3   10 

Dallas 25   00  2  75 

Cmcinnati 0.49                    0  43  

San  Franci-co ,','  /)»                  Ifl  '10  ....  1 ,  90 

MinneapoUs 29  00                  22 /CO  (whit«)  1.80  I   40 

Denver 30  00  95t  2.95 

Detroit 15  25                  13.25  ll.50t  10  50t 

Seattle 27   50                     ...  .1.S5  .';,■; 

Loi  Angeles 30  00  3.00*  3  00* 

Baltimore 15  00                  13  00  12  OOt 

Montreal 'Jl -Od                 2100  15.00:  15  00? 

Atlanta       19  00                   15  00  2.00  I    60 

New  Orleans 17  25  I    75 

•  280-lb.  barrels  (net),     t  Per  bushel.     :  Per  ton. 

Minneapolis  quotes  brown  lime;  Kelly  Is.  white  is  $  I  70,  Sheboygan  SI   60 

Cincinnati  and  ,"<t.  Louis  quotes  hydrated  lime  per  50-lb.  sack. 

NOTE — Refund  of  10c  per  barrel. 

NATURAL  CEMF.NT— Price  to  dealers  for  500  bbl.  or  over,  f.o.b..  eiolusiv* 
of  bags:  Current     One  Year  .\fo 

M'nneapohs  (Rosendale) $2  80  $3  00 

Kansas  City  (Ft.  Scott) 1.50  160 

New  Orleans     3.16  3   36 

Atlanta  (Magnolia) ll.OOlon  190 

Cincmnati  (Itica) J.  77  2  «5 

Boston  (Rosendale) So®  95  2  35 


packages  (350-lb  bbl 


Pad 


Bulk 
517  00 


New  York  (Bayonne,  N.J.) $23  00 

Boston \"  qu 

Chicago 25  85  19  50 

San  Francisco,  f.o.b.  rtfineru.  Oleum,  Cal 21   50*  15  00* 

Dallas 35  00  27  00 

Seattle 27   50  2150 

Denver 45  00  65  00 

Minneapolis 20  50 

St.  Louis 28  00  22  00 

Baltimore 28  00  ... 

Los  Angeles,  <ij  factory 22   50  1 5  00 

Montreal 28  00  21    00 

Atlanta 30  00 

Detroit  (petroleum  asphalt) 24   50  20  00 

Cincinnati 26  10  21.80 

Maurer.  .N.  J.  (asphalt) 27oi  38         

Maurcr,  .\.  J,  (asphalt  cement) 29(a.35     25(ai3I 

•Freight  to  San  Francisco,  80c.  per  ton. 

NOTE — Barrels  or  drums  are  optional  in  roost  cities.     About  6  bb's.  to  the 
ton,  and  from  4  to  5  drums.     Rebates  of  about  $1  pei  bbl.,  no  rebate  for  drums. 


PAVING  STONE— 

New  York 5-in.  granite,  28("  29blockspei  sq.yd.  $/.?o.00per  M 


Chicago 

San  Francisco. 

Boston 

Atlanta 

Detroit 

Baltimore 

Montreal 

Now  Orleans.. 

Cincinnati 

St.  Louis 

Kansas  City. . 


(  About  4x8x4  dressed 3   35  sq.yd. 

I  About  4x8x4  common 3 .  00  sq.yd. 

Basalt  block  4x7x8 65.00  per   M 

5-:n.  granite 125.00  per  M 

Granite 2-00  sq.yd. 

Granite,  261  blocks  per  sq.yd.  107.00  per  M 

Granite 2,15  sq.yd. 

Granite 11:',.00  per  M 


Granite.  4x8: 

Granite 

(  4x8x4  dres.sed,  , 

[  4x8x4  i-omuion 

No.  1  Gianite.. 


3.25  sq.yd. 
1, .  30  sq.yd. 
5  .'.3  sq.yd. 
3  00  sq.yd. 
:; .  .9.3  sq.yd. 


FLAGGING— 

New  York 


(  Bronx 

J  Manhattan.  4  ft. 

•1  Queens,  5  ft 

L  6x20-in.  cros,s-w3l 


$0  25  sq.ft, 

.  26  sq.ft. 

,26  sq.ft. 

1.00  lin.ft 

.99  Im.tt. 


CURBING — Blucstone  per  lineal  foot, 
for  5x16  in.;  in  cargo  lots. 


1  77i    for  5x16  in 


WOOD  BLOCK  PAVING- 

New  York 

New  York 

New  York 

Beaton 

Chicago 

Chicago 

St.  Louui 

St.  Louis 

Seattle 

Minneapolis 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal,  delitered 

Detroit 

Detroit 

Cincinnati 

Kansas  City 


Size  of  Block       Treatment         Per  Sq.Yd. 


4  50 

2  84 

3  00 
2  SO 


CONSTRUCTIOiN  MATERIALS 

SAND  AND  GRAVEL — Price  for  cargo  or  carload  lol-s  in  as  follows,  per  cu.yd.: 

. Gravel    ■ 

. I  j  In. . !  In. . Sand 

One                        One  One 

Year                         Year  Ycal 

Current       .\go    Current       Ago    Current  Ago 

Now  York $2  00       $3  00       «2  00       $3  00     $1.25  $150 

Denver 2  50         2.00        2  50          1.80       1.10  150 

Chicago l.r,;;         2.75         1.65         2.75       I. GO  2.75 

St.  Loui«,  ;'<T  «.>! I. .10         1.55        l.SB         1.70       l.SO*  1.70 

Seattle 1.50         1.25         1.50         1.25.     1.50  I   25 

Dallas,  dWi rend ».»5         2.50         S.2o        2.50       S.26  2  50 

Minneapolis,  a(  pi ( 1.50        2.00         150         50  1   25 

Cincinnati l.87\        SO.)          1.50       l.SO  I    45 

San  Frnnei.sco 2.25         1.50         J.-'.i         1.59       1.50  I   50 

Boston,  per  ton 2  55         3.50         2.65         3.00       2.00  2  75 

New  Orleans 2.85         3.60         1.35  I   85 

Los  Angeles,  per  ton 1 .  35t       1. 25         1  35t       125       l.20t  I    15 

Atlanta,  per  ton S.OO         3  12         S.OO                      1.35  152 

Detroit 2.00         185*       2  00         185*     2  00  170* 

Baltimore,  per  ton 1.40          140}        150          l.tOf     2.40  70 

Montreal,  per  ton t.SS         1.50t       ISO          1.25  I    25t 

Birmingham,  per  ton  (Crushed  slag  used  instead  of  gravel)                1.S8  1 .  2$t 

*  Fine  white  sand:  Pacific,  $4  per  ton;  Ottawa.  $4.50 

t  Freight  from  quarry  to  Loe  Angeles  is  70c.  per  Ion,  and  is  included  m  above 
price. 

t  Per  cu.  .vd. 


PORTLAND  CEMENT — Current  prices  are  for  barrels  in  carload  lots 
bags,  to  contractors: 

Current  One  Month  .\go 

Without  Bags 


>Mul 


New  York  (delivered) tS  iO 

New  York,  alongside  dock  to 

dealers 2   10 

Jer.«ey  City S.iS 

Bo.ston i-SI 

Chicago 1.97 

P  ttj-burgh 2.22 

Cleveland 2   38 

Detroit 2  21 

Indianapolis 2   23 

Toledo 2  31 

Milwaukee 

Duluth 

Peoria 

Cedar  Rapids 

Davenport 

St.  Louis 

.San  Francisco 

New  Orleans 

MinneapoUs   .(on cars). , 

Denver 

Seattle 

Dallas  (f.o.b,) 2.55 

-Atlanta.  , S.  6i> 

Cincinnati 

Los  Angeles 

Baltimore  (dal.) 

Birmingham 


1.95 

s^  n 
s.ss 

2.84 

S   HH 

2  26 

3  10 
3  10 


3  31 


2.10 
2.60 
2.61 

1  97 

2  02 
2  28 
2  31 
2  23 
2  31 
2  19 


2  84 

3  20 

2  25 

3  10 
3  10 
2.55 
2.69 
2.37 
3  31 

2  88  (del.) 
2.85 
2  80 
3. 10  (del.) 


>ne 

Year  Ago 

Without  Bags 

»4 

10 

55 

32 

35 

42 

73 

71 

57 

71 

51 

35 

63 

71 

67 

09 

60 

71 

25 

12 

85 

75 

77 

10 

59  idel  1 

76 

95.(ob 

Montreajideiivercd).........       '3   10  .       , 

KOTE— Bags  lOc.  each,  40c.  per  bbl.;  80e.  per  bbl.  in  Montreal;  60c.  per  DDI 
in  I  OS  Angeles 

Current  mill-prices  per  barrel  in  carload  lota,  without  bags:  to  ornf  rncio 
KutRngton,  Ind 

Pittsburgh,  Pa    

Steelton,  Minn 

hunipt<: 
Hudson,  N. 
VuUanile,  ^ 


$1.70 
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TRIANGLE  MESH— Price  per  100  sq.ft.  in  carload  lots: 
PLAIN  4-INCH  BY  4-L\CH  MESH 


395 

036P 
053P 
072P 
097P 
049R 
067R 
064H 
Made 


Weight  in 
Pounds 
0  022 
0  028 
0  035 
0  045 
0  057 
0  068 
0  078 
0  103 
0  119 
0   138 


0  017 
0  024 
0  031 
0  040 
0  024 
0  031 
C  040 


Pitts- 
burgh, 
Mill 
$0  74 
94 
I  14 
1  46 
1    80 


16-   20-,  24-,  28-,  32- 


150-,  200-  and  300-ft.  lengths.    Galvo 


New  York 
(Ware- 
house) 
I    13 

1  40 

1  (.7 

2  1  I 
2  58 


4  55 

5  25 

6  07 

7  01 
PAVING 

$'J  88 

I  i'j 

I  48 

1  87 

I  20 

1  48 

I  87 

36-.  40-.  44. 


2  02 
2  40 

2  76 

3  63 

4  20 

4  87 

5  65 

0  62 
D  88 

1  II 
1  43 


1 5', 


$1 

li 

1 

4h 

1 

SO 

> 

((I 

1 

86 

3 

40 

J 

93 

San 
Fran- 
cisco 
t\  24 
I    56 

1  92 

2  46 

3  07 


I   24 

1  57 

2  02 


Weight 
233 
250 


*Ne 


2  433 

'  Material  shipped  fron 
c.  per  sq.yd 


<23  25 
24  65 
27  30 
29  10 
33  80 


Chicago 
$23  39 
24  93 
27  45 
29  33 
34  06 
11,  freight  alio 


carload  lots  per   100  yd.  for  painted 

St.  San 

Louis          Francisco  Dallas 

<23  39          $27  62  $25  50 

29  21  


35  73 


r  at  warehouse 


27  56 
30  71 
33  16 
35  10 
Delivery  charge 


BARS,  CONCRETE  REINFORCING— Current  quotations  per  100  lb.: 


Pitts- 
burgh 
Incheii         Mill 
1  and  larger   $1    65 
I  and  larger      I   70 
\  and  larger     1   75 
I  and  larger     1.90 
i  and  larger     2   15 
•  Includes 
Twisted  b; 


ROLLED  FROM  BILLETS 
Warehoi 


I    90 

;  '.la 


Chicago 
$/    90 

/   9.3 
2  00 


jO 


St. 
Louis 
$2  87 

2  92! 

2  97S 

3  12! 
3  37! 


2  93 
15  I    'M  2  98 

?  charge  for  cutting  to  lengths  of  2  ft.  and  c 
cut  to  length  take  extra  of  27;c.  per  100  lb 
ROLLED  FROM  RAILS 


DLillas 
$3  50 
3  55 
3   60 

3  75 

4  00 


St. 


Chicago  Louis 

!  snd  larger  (I   75  t1   90 

I  in                   I  SO  I   95 

! I  So  2  00 


Dallas 
$3  25 


%2  on      n   15 


San 
Fran- 

$3  00 
3  OS 
3  10 
3  25 
3  50 


Dallas 
$3  50 


BRICK — -Contractors  price  per  1,000  in  cargo  or  carload  lots 


Sew  York  (del ) .     .  , 
New  York  lat  dock). 

Chicago 

St.  Louis,  salmon, 

Denver,  sain. on    ,  , 

Dalla- 

San  I  ran<i-<  n 

Los  ,\r,gele-   

Boston  (del.)   , 

Minneapolis  (del.) . . . 

Kansas  City 

Seattle 

Cincinnati  ...    . , , .  . 

Montreal  (del.) 

Detroit  (del.)    

Baltimore  (del.) 

Atlanta 

New  Orleans , 

Birmingham .,.,.. 


One         One  Year 
Current     Month  Ago      Ago 
$18  40$l8.40r<i  19  40  $22  70 
1  5(o  1  5  50 


. —  Paving  Block  ^ 
3-inch*  4-iuch* 
S47  00       $42  50 


11  00 
17  00 
14   00 

12  72 


17  00 
14  50 
14  00 
IH  nn 

16  00 

17  OO 
20  00 
U  00 
14  00 
II   50 


11  00 
17  00 
14  00 

12  72 


15  on 

17  00 
15  00 
25  00 


18   00  18   00 


15  50 
17  00 

17  00 
14  50 
14  00 

18  50 

16  00 

17  00 
20  00 

10  00 
14  00 

11  30 


13  50 
30  00 
24(«  26 
22  00 

19  00 

24  00 

20  00 
20,.i  22 
20W  25 

20  00 

25  50 


44  00         

44  38 
(not  used) 
46  00         56  25 
43  00 


48  00 
41  00 
100  00 


53  50 


plan 


t  X'itrificd,  f.o.b. 


HOLLOW  TILE — Price  per  block  in  carload  lots  to  contractor  for  hollow  build 
ing  tile, 

New  York 

Current         One 


on             Year 

Trucks*         Ago 

4jI2xI2.       to  11370  $0  2444 

6il2xl2  ..          15160          3259 

8il2x12...         20210         4345 

10il2i12 

12xl2il2 

*  5  per,  off  for  caflh, 

Bonton 

Chi- 
cago 
$0.0821 
1343 
1575 
1853 
2408 

4x12x12 

Minneapolis  (f,o,b,  oars) 

Minneapolis  (delivered) 

Cincinnati 

Denver,.'*..,,;.;.;.;;;;;;;;; 

084 
092 
.0682 
OM 
09 

Seattle 

10 

I^  Angelm  factory 

New  ( >rlcanj4 

Detroit  (delivered) 

Montreal 

103 
14 
.070 

Atlanta 

0765 

Dallas 

124 

Birnungham 

09j 

Perth 
San  Amboy 
Fran-  N.  ,1,, 
Cisco       Factor^' 

to  108     

154   

.'JS  $0  17810 

22260 

26720 

12x12x12 
i0.251 
230 


tSan  Francisco  quotes  on  hollow  partition  tile 


STRUCTUR.\L  M.\TERI.\L— Following  are  ba^e  prices  f. 
and  Birmingham  together  with  quotation^"  per  100  lb,  from 


:'burgl, 
t  places 


Pitts- 
burgh, 
Mill 
Beams.  3  to  15  in  i  65 

Channel.  3  to  15  in,  ,  1  65 

Angles,  3  to  6  in,.  {  in. 

thick i  6.1 

Tees.  3  in.  and  larger. .        1  6,5 
Plates 1  65 


mmg- 
ham 
Mill 


York 
(del.) 
$2  88 


Louis 
82  97\ 
2  97! 

2  97; 
2  97S 
2  97; 


Chi- 
cago 
(del.) 


RIVETS — The  following  quotations  are  per  1 00  lb, : 
STRUCTURAL 

Warehouse  - 


—  New  York  — 

Pittsburgh,   Current       One  Chi- 

Mill                          Yr,  Ago  cago 

,  and  larger   ,    ti-iO         $3  70       $6   1 1  $3  68 

CONE  HEAD  BOILER 
0  S-SO 


i  in.  and  larger.  ,      »,,;o 

SandJi S  So 

J  and  A 2.90 

Lengths  shorter  than  I  i 
take  an  extra  of  25c. 


, take  i 


7   10         3  78 

7  25         3  9? 

7  50         4  28 

1  extra  of  50f  l.en 


St. 
$3  77! 


3  87; 
3  87! 
3  87; 


Dallas 
$5  50 


5  60 

5  75 

6  00 


5  65 

5  80 

6  05 


NAILS— The  foil 


mg  (luotations 

Pittsburgh, 
Mill 
$S  90 
3  00 


:  per  keg  from  warehou:e 


Chicago 
$3  60 


PREPARED  ROOFINGS— Standard  grade 
nails  and  cement,  cost-s  per  square  as  follows 


rubbered  surfaci 


1-Plv 
l.cl. 


2-Plv 
l.cl. 


3-Plv 
l.c.f. 


1-Plv 
l.cl. 


No.  1  grade. 
No.  2  grade. 


-  Philadelphi( 
2-Ply 
l.cl. 


Ic.l 


2  $2  48  $2  90  $2  02  $2  38  $2  8 

7  2   18  2  55  1   77  2  08  16 

.Slate-.surfaced  roofing  (red  and  green)  in  rolls  of  108  sq.ft.  costs  $2.15  per  ro 

carload  lots  and  $2.40  for  smaller  quantities  fob.  Philadelphia. 

.Shingles,  red  and  green  slate  finish,  lo-t  $6.15  per  square  in  carloads;    $6.40  i 

laller  quantities,  in  Philadelphia. 


ROOFING  MATERIALS— Prices  f,o,b.  New  York: 

Tar  felt  ( 14  lb.  per  square  of  100  sq.ft.)  per  roll  of  432  sq.ft $2  35 

Tar  pitch  (in  400-lb.  bbl  ).  per  100  lb 1  85 

Asphalt  loofing  (in  barrels* .  per  ton 47  50 

A-phalt  felt  (Ughtl,  per  ton 77  00 

Asphalt  felt  (heavy) .  per  ton 78  50 


SHEETS — Quotations  are  per  100  lb.  ii 
base  quotations  from  mill: 

Pittsburgh, 
Large 
Blue  Annealed  Mill  Lots 

No.  10 $2  50 

No.  12 J  J.; 

S'o,  14 3  60 

No,  16 2  80 

Black 

*Nos.  18  and  20 2  85 

•Nos.  22  and  24  2  90 

*No,  26 2  95 

*No,  28 3  00 

Galvanized 

No,  10 3  00 

No,  12 3   10 

No,  14 3   10 

Nos    17  to  21 3  40 

Nos.  22  and  24 3  55 

•Nos.  25  and  26 3  70 

•No,  28 4  00 

•For  painted  corrugftted  ahceta  add  ?0( 
19  to  24  gaged;  for  galvanized  corrugated 


various  cities  from  wareho 


Louis        Chicago           c 

SCO 

York 

$2  87;         $3  38           $5 

50 

$3  28 

2  92;            3  43              5 

55 

3  33 

5  97',             3   48              5 

60 

3   38 

3  07i            3  58             5 

70 

3  48 

3   95              3   95              5 

sn 

4  OS 

4  00              4   00              5 

85 

4  10 

4  05              4  05              5 

9(1 

4  IS 

4    15              4    15              6 

00 

4  25 

4    15              4    15 

4  25 

4   25              4  25               5 

85 

4  35 

4  25              4   25               5 

85 

4  35 

4   55              4  55              6 

15 

4  65 

4  70             4  70              6 

30 

4  80 

4  85             4  85             6 

45 

4  95 

5  15             5  15             6 

75 

5  25 

c,  per  LOOO  lb,  for  5  to  28  gage: 

25c    ,„: 

sheets  add  1  Sc„  all  gages. 

LINSEED  OIL— These  prices  ( 


c  per  gallon: 
—   New  York 


Raw  in  barrel  (S  bbl.  lota). 


Current 
%0  7t 


Year    Ago 
»l    15 


. Chicago ' 

One 
Current        Year  Ago 

to  t;  $1  25 
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WHITE  AND  RED  LEAD — Base  price  per  pound: 


Dry 

1 80- lb  keg 12   25 

25  and  50-lb.  kegs.  .    12   50 

12!-lb.  keg 12   75 

5-lb.  cans 15  25 

1-1  b.  cans 17.25 


In  Oil 

13  75 

14  00 
14  25 
16  75 
18  75 


Drv 
15   50 

15  75 

16  00 
18  50 
20  50 


In  Oil 
17  00 
17  25 
17  50 
20  00 
22  00 


Current 
Dry 
and 


In  Oil 
15   50 

15  75 

16  00 
18  50 
20  50 


LUMBER 

Prices  wholesale  tc  dealers  in  carload  lots,  f.o.b. 


San  Francisco — Prices 'of  rough  Douglas  fir  No.  1  common,  i 
load  lots: 

Lumber   Prices  in   Yard.'"  at   San  Fran<isc<, 

6-8  and              10- 1 6- 18  and  22  and 

12  Ft.                    20  Fl.  24  Ft 

3x3  and  4 $25  00                 $28  00  $3100 

3i6  and  8 25   00                    28  00  2'*  00 

4x4-6  and  8 27  00                    30  00  3100 

3ilOand  12 27  00                    29  00  31    00 

3x14         28  00                   30  00  32  00 

4il0and  12                        29  00                    31   00  33  00 

4x14       30  00                    32   00  34  00 

24Ft.andi:nder  25  to  32  Ft 

ixlO $30  00  $32   00 

6x14 32  00  34   00 

8x10 30  00  32   00 

3x14 32  00  34  00 


25  to 

2  Ft. 

$35 

on 

31 

(III 

33 

00 

33 

oil 

34 

(Ml 

35 

(Id 

36 

00 

33  to 

40  Ft 

$34 

no 

36 

no 

34 

on 

36 

00 

New  York,  Chicago  and  St.  Louis 

Southern   Pine ■■ • 

. New  York* Chicago 

20  Ft.  20-24  20  Ft.  22- 

andl'nder  Ft  and  Indor  24  Ft. 

3x4  to    8x8 $35  00  $36   00  )I4I    00  J!42   00 

3il0to  10x10 37   00  38   00  43   00  44   00 

3il2to  12x12 40  00  4100  48  00  47  00 

3xl4to  14x14 45  00  46  00  49  00  50  nO 

3x16  to  16x16 50  00  51    00  59   00  60  00 

3xl8to  18x18     55  00  56   00  64   00  65  00 

4x20  to  20x20 65    00  66   00  66   00  67   00 

•  Wholesale  price  (to  dealers)  of  long  leaf  pine  Short  leaf  pine  up  to  14  x  14 
rost.s  $15  per  M.  less. 

Price  to  contractors,  on  lighters  or  cars.  New  York,  about  $5  additional. 

St.  louis:  Yellow  pine.  22(a  24  ft.  long.  3  x  4  to  4  x  4.  $34  50;  3  x  6  to  8  x  8. 
133;  3  X  12  to  5  X  12.  $40;  3  I  14  to  4  x  14.  $46;  3  x  16  to  4  x  16.  $51 ;  3  x  18  to 
5  I  18.  »58. 

Over  24  ft.— Add  $1  for  each  additional  2  ft  in  length  up  to  30  ft.  for  sizes 
12x12  and  under,  for  sites  over  12  x  12  add  $2.  for  merchantable  add  $2  to  sixes 
lOx  lOand  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 


Other  Cities 


Boston $47  00 

Seattle 

New  Orleans 28  00 


30  00 
42  00 

78  00 


I!alt 

Cincinnati 
Montreal 
Los  Angele 
Denver  ... 
Minncapoli 
Atlanta   .. 

Dallas   33  00 

Kansas  City SSOO 

BirmiDgham IG.OO 


$52  00 

22  00 

23  50 

■56  66 

85  00 
41  00 
33  25 


20Ft.andrnder 20  Ft  a: 

Hemlock       .Spruce  P. 

$55. 00       $48  00       $57  00 


29  00 


33 

09 

32 

SO 

46  00 

78 

OU 

50  00 

40  50 
37  00 

.«  00 


$52  00 

24  00 

27  00 

64  66 

100  00 

41  00 

38  75 


^  l-In.  Rough,  101 


16  Ft  -    2-In.  T    and  Gr 
10  In.  X  16  Ft. 


Bosto 


$47  00 


Seattle    

New  Orleans,  at  mill 52  00 

Baltimore 34  00 

Cincinnati 6250 

Montreal 120  00 

1  Angelea 


$48  00 
15  00 
25  00 

80' 60 
60  00 
38  00 

30  75 

31  25 


so.sr, 


De 

Minneapolis ,17 .50 

Atlanta 16  50 

Dallas 32  00         30  00         

KansasCity 36.00         33  00  

Birmingham 15.00         

Montreal — Up  to  32  ft.;    over  which.  $3.00  per  M.  increase 
Birmingham — Quotes  carload  lots,  f .»  .!>.  sidings.       $2  additi 

delivery. 

Cincmnati— Prices  t"  contractors  in  carload  lots,  f.o.b. 


$45   00  $48  00 

24  00 

32  00         

32  50  .... 

33  50         

80  00  80  00 

63  00 

29  25 

:ir,.oo  29  25 

20  00         

36  00         

.;:'  .50  31.00 

ir.on       

up  to  30  ft. 

onal  per  M.  ft.  for 


1  KHIGH  I   RATES 


On  finished  steel  prmlucts  in  the  Pittsburgh 
tural  shapes,  merchant  steel,  bars,  pipe  fittings,  pla 


rivets,  spikes,  boltit,  Hat  sheets  (except 
f  rfight  rates  ore  cfifectivc  in  cents  per  100  ll 
Baltimore   $0  33) 


includini^  plate 
id  galvanized  ' 


hcd),  chains,  etc.,  the  following 
,  in  carloads  of  36.0001b,: 

Detroit $0  32J 

Birmingham 76)  KansasCity 81) 

Boston    41)  New  Orleans 51) 

Buffalo 29)  New  York 38 

Chicago 38  Pacific  Coast  (all  rail) 1.66) 

Cincinnati 325  Philadelphia 35 

Cleveland 24  St.  Louis  47) 

Denver 135*  St.  Paul 66) 

Note — Add  3'^  transportation  tax.     *  Minimum  carload,  40000  lb. 

Minimain  carlon<l,  50,000  lb.,  structural  steel  only;    80,000,  lb.  for  other  iron  or 

^tccl  prmhicls. 


CONTR.ACTORS'  SUPPLIES 


STEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.  b.  Pitt-v 
burgh,  with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year  A^o 

$/  S0(.q,.1.90  $2.00  $4.00@$4  50 


egular  grodes  of  bright  and  ealvan- 

New  Yori.- 

and  East  ol 

Missouri  Rivir 

Hercules  red  strand,  all  constructions 25% 

Patent  flattened  strand,  special  and  ca.s'  steel.  .    . . 25% 

Patent  flattened  strand,  iron  rope 10% 

Plow  steel  round  strand  rope ....      ,  .        4C% 

Special  steel  round  strand  rope 35% 

Cast  steel  round  strand  rope .  271% 

Iron  .strand  and  iron  tiller 10',';, 

Galvanized  iron  rigging  and  guy  rope +?)% 

California,  Oregon.  .Nevada   and  Washington:    Oalvanucd  ifOD  n^ini;  and 
guy  ropes  4-  I2J%;  bright  plow  35%  off. 

Wyoming.  New   Mexico  and  Colorado:       Plow  steel,  lound  strand,    35%  ofl« 
galvanized  iron  rigging  and  guy  rope  -t-  12)% 

.^rizona:   30%  plow  steel;     -f-l/)%  galvanized  iron  rigging  and  guy  ro"d, 

Montana,    Idaho  and   Ftah:    30%  plow  .steel;  -|-i7i%  galvam::ed  iron  ;i3^ Jig 
and  guy  rope. 

W'estern  territory  not  included  in  above:   Plow  steel.  35%;  galvanized  irOtt  ti£>* 
ging  and  gu.v  rope  -f-  12.)%. 


MANILA  ROPE — For  rope  smaller  than  J-in.  the  price  is  )  to  2e.  extra:  wh'Is 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  le.  The 
number  of  feet  per  pound  for  the  various  sizes  is  as  follows:  |-in.,  8  ft.,  i-ir.,  6; 
J-in.,  4);  l-in,  3!;  1  !-in  .  2  ft.  10  in.;  l}-in..  2  ft.  4  in.  Following  is  price  per 
pound  for  J-in.  and  larger,  in  1200-ft.  coils: 


Boston $0   19 


York 
Chicago.  . . 
Minncapoli 
San  Franc; 
Atlanta-  . 
Denver,  ,  . 
Cincinnati 
Dallas 


17; 


New  Orleans $0   16 


Los  .\ngelei 
Seattle 
St.  Louis  ... 
Montreal .  .  . . 

Detroit 

Baltimore.  . . 
Kansas  City . 
Birmingham. 


15! 


EXPLOSIVES— Price  per  pound  of  dyi 


40'-, 


New  Y'ork 0  3075 

Boston 24 

Kansas  City 26 

Seattle 1875 

Chicago 2275 

MinneapoUa 2274 

St.  Louis JG 

Denver 2350 

Dallas 29 

Los  .Angeles .25 

Atlanta 2675 

Baltimore 2550 

Cincinnati 2275 

Montreal 32 

Birmingham,  delivered 165 

New  Orleans 2725 

San  Francisco 195 


60% 
$0  3425 
275 
295 
2125 
2525 
2530 


.2725 
.37 

3075 


PILES — For  plain  pine  piles,  delivered  New  York,  the  price  is  as  follows: 

Pine  12-in.  butts,  6-in.  tops,  length  41-50ft $9  OOfii  1 1  00 

Pine  14-in.  butts,  6-in.  tops,  length  5 1-60  ft 18  50("  1  5  50 

Pine  14-in.  butts,  6-in.  tops,  length  61-71  ft 19  00<ai2l  00 

Dallas  St.  Louis 

6-in    X  20-ft $4  60              6-in.  x  30-ft $6  95 

7-in.  X  30-tt 8  30      , 

6-in.  X  30-ft 7    10              7-in.  x  35-ft 1170      1 

8-in.  X  35-ft 13  90 

8-in.  X  30-ft           8  45             7-in.  x  40-ft 13  90 

8-in.  X  45-ft 18  70 

8-in.  X  35-ft 10  38             8-in.  x  50-ft 22  10 


SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  produeer  [ 
in  New  York.  In  Chicago  and  St.  Louis  the  quotations  are  per  net  ton  and 
cover  delivery  at  the  buyer's  works,  including  freight  transfer  charges. 

New  York  Chicago  St.  I.oui* 

No.  1  railroad  wrought $10  50  $1150  $13  50 

Stove  plate 10   50  12  00  13  50 

No.  1  maeliinerv  east 16   50  13  50  16  00 

Machine  shop  turnings 3  00  4  00  6  50 

Cast  borings 3  75  5   50  8  50 

Pailroad  malleable  ea.st 9  50  12  50  1100 

Re-rolUng  rails 1150  13  00  12  00 

Relaying  rails 30  00  30  00  27  00 


.SHIP  SPIKES— Current  prices  per  1001b.: 

. —  .San  Francisco — .  SoattI' 

In.  Golv.  Black  BUd 

$9  10  $8  40  $«  55 

8  65  6  65  «  25 

8  50  6  50  8  30 

Pittaburgh  base,  $S .  tS®  t3 .  40  per  1 00  lb. 
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The  Disarman-ienl  Conference 

IT  IS  not  our  purpose  to  discuss  here  at  length  the 
limitation  of  armaments,  but  we  cannot  refrain  in 
the  week  in  which  the  disarmament  conference  con- 
venes from  adding  our  voice  to  the  hopeful,  acclaiming 
chorus  from  all  over  the  world.  The  task  is  a  mighty 
one  but  who  shall  say  that  it  is  insuperable  when  it  is 
backed  by  the  public  opinion  of  the  whole  world!  We 
have  just  come  through  the  logical  result  of  the  nursing 
of  armaments  and  the  accompanying  sword  rattling. 
Few  are  so  optimistic  as  to  expect  either  complete  dis- 
armament or  an  end  to  war,  but  still  fewer  need  to  be 
persuaded  that  relatively  disarmed  nations  are  less  apt 
to  tiy  the  issue  of  war  than  those  that  are  heavily 
armed.  Newspaper  and  magazine  discussion  has  ap- 
proached the  conference  chiefly  as  a  means  of  relieving 
the  world  from  the  oppressing  costs  of  armaments.  The 
terrific  cost  constitutes  a  valid  argument.  Past  wars 
hold  a  heavy  mortgage  on  the  business  of  every  nation. 
The  consequent  taxes  press  on  the  whole  world  and, 
while  they  may  be  uppermost  in  the  minds  of  many  who 
are  publicly  discussing  the  disarmament  conference, 
their  appeal  is  not  more  substantial  and  not  half  as  piti- 
ful as  the  prayers  of  the  millions  of  those  bereft  in  the 
late  war.  These  particularly  raise  appealing  hands  to 
those  who  will  assemble  in  Washington,  begging  that 
the  danger  of  a  repetition  of  these  horrors  may  be  re- 
moved as  far  as  possible. 

We  pray  for  a  fine  success  of  the  labors  of  the  Wash- 
ington conference. 

Too  Many  Pier  Fires 

ONCE  more  a  million  or  so  has  gone  up  in  smoke  in 
a  shipping  pier  fire  in  New  York  harbor.  This 
is  one  way  to  modernize  port  facilities  but  it  is  a  pretty 
expensive  one.  Nevertheless,  the  frequency  of  such 
fires  in  all  the  ports  of  this  country  would  lead  an 
outsider  to  believe  that  there  is  a  theory  that  the  way 
to  get  new  piers  is  to  burn  down  the  old  ones,  together 
with  a  respectable  quantity  of  merchandise  that  neces- 
sarily is  stored  in  such  terminals.  These  frequent  fires 
ought  to  be  reduced,  if  not  stopped  altogether.  There 
is  nothing  about  a  shipping  pier  that  makes  its  fire 
hazards  extraordinarily  high.  On  the  contrary  both  in 
the  matter  of  fire  resistance  and  fire  protection  its 
problems  are  easy  compared  to  most  buildings.  That 
there  are  so  many  destructive  pier  fires  indicates  a  lack 
of  proper  interest  and  control  on  the  part  of  those  re- 
sponsible, a  too  easy  acquiescence  in  the  existence  of 
dangerous  conditions  and  of  insufficient  structures. 

A  World  Reserve  Bank 

WHETHER  it  is  possible  to  organize  a  world  re- 
serve bank  to  stabilize  the  whole  economic  situa- 
tion, as  has  been  proposed  by  Frank  A.  Vanderlip,  the 
New  York  financier,  remains  to  be  seen.  Apparently  the 
details  have  not  yet  been  fully  considered  by  the  great 
banks  of  issue    and  other  financial  agencies.    The  plan. 


though,  looks  in  a  direction  that  bears  universal  indorse- 
ment from  those  who  realize  the  difficulties  of  the 
present  situation.  International  financial  stabilization 
more  quickly  than  any  other  step  would  start  the  world's 
industries  toward  normal  functioning.  If  the  identical 
plan  proposed  by  Mr.  Vandei-lip — which  apparently  is  an 
amplification  of  the  one  he  advanced  two  years  ago — 
does  not  get  support  it  may  furnish  the  basis  of  a  final 
plan.  The  acuteness  of  the  financial  situation  is  greater 
now  than  when  he  proposed  the  previous  plan.  That  is 
apparent  from  the  hope  expressed  in  British  financial 
circles  that  the  disarmament  confei-ence  would  approach 
the  question  of  financial  stabilization. 

Making  Superpower  Practical 

SUPERPOWER  is  a  rather  grandiose  term  for  what 
has  been  common  enough  in  engineering  practice — • 
the  interconnection  of  power  plants  with  the  consequent 
savings  due  to  leveling  of  peak  loadings  and  to  the 
economies  of  co-ordinated  operation.  Wherein  the  so- 
called  superpower  survey  is  new  is  the  application  of 
these  principles  to  a  large  industrial  area — the  largest 
in  fact  in  the  country — and  the  viewing  of  that  district 
as  an  engineering  entity  rather  than  as  a  collection  of 
political  and  financial  separates.  This  is  useful  work 
which  gives  the  necessary  base  data  upon  which  future 
plans  can  be  made  and  visualizes  for  the  'financier  and 
legislator  just  what  the  engineer  has  to  offer  toward  the 
reduction  in  the  cost  of  living.  It  must  be  admitted, 
however,  that  considering  how  the  world  ,of  business 
now  thinks,  it  is  a  highly  idealistic  matter.  To  con- 
solidate the  many  sources  of  power  and  the  many  lines 
of  distribution,  to  say  nothing  of  the  many  systems  of 
railroads,  so  that  they  not  only  work  in  mutual  harmony 
but  in  conformance  with  state  and  federal  law  and  con- 
trol is  a  herculean  task,  which  the  lawyer,  the  legislator 
and  the  financier  must  attack.  The  engineer  has  pointed 
out  the  way ;  it  remains  for  some  one  else  to  find  the 
means. 

Vacillating  Connecticut 

CONNECTICUT  legislatures  continue  to  vacillate  in 
matters  relating  to  the  study  of  stream  pollution. 
Some  years  ago  these  studies  were  put  in  charge  of  a 
State  Sewerage  Commission,  but  after  a  relatively  short 
time  the  work  of  this  commission  was  brought  to  a 
close.  The  State  Board  of  Health  appears  to  have  had 
some  control  of  the  subject  at  times.  A  year  or  two 
ago  an  Industrial  Waste  Commission  was  created  to 
work  in  conjunction  with  the  State  Department  of 
Health.  Recently,  after  much  controversy,  the  legisla- 
ture abolished  this  commission  and  created  a  Stream 
Pollution  Commission,  noted  here  last  week,  at 
the  same  time  taking  all  connection  with  the  subject 
away  from  the  State  Department  of  Health.  The  new 
commission  has  no  funds.  There  have  been  able  engi- 
neers connected  with  the  various  earlier  investigations, 
and  the  present  commission  is  strong  in  this  respect; 
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but  no  commission  can  accomplish  much  without  funds, 
and  why  the  Connecticut  legislators  cannot  hold  to  any- 
one policy  is  a  nutmeg  that  we  must  leave  for  the  citi- 
zens of  that  state  to  crack. 

Pipe  Analysis  Analyzed 

OF  THE  engineering  problems  that  persistently 
elude  all  attempts  to  apply  approximate  calcula- 
tion, the  design  of  large  horizontal  pipes  is  one  of  the 
most  baffling.  It  is  related  to  the  arch  problem,  having 
the  same  inherent  difficulties,  but  raised  to  a  higher 
power,  since  the  pipe  is  in  effect  an  unsymmetrical 
double  arch  of  undetermined  span  lengths  and  subjected 
to  unbalanced  loads — conditions  which  remove  the  pos- 
sibility of  utilizing  the  simplifications  applicable  to  the 
arch  itself.  No  method  of  solution  but  the  tedious  one 
of  complete  analysis  of  the  individual  case  of  practice 
has  been  available  for  pipe  design.  An  ingenious  flank 
attack  on  the  problem  is  made  by  the  expedient  set  forth 
by  J.  M.  Paris  in  this  issue.  He  resorts  to  the  expedient 
of  analyzing  the  general  case  of  the  pipe  into  a  num- 
ber of  fixed,  elementary  cases.  By  working  out  the 
elastic  analysis  for  each  of  these,  he  cuts  the  knot  of 
the  difficulty,  since  the  results  may  be  combined  by 
simple  addition  in  pi-oportion  as  the  several  elementary 
loadings  are  contained  in  the  actual  loading  of  any 
given  practical  case.  This  expedient  makes  it  possible 
to  deal  with  any  kind  of  support  and  any  kind  of  load- 
ing, and  thus  constitutes  a  method  noteworthy  for  its 
power  and  flexibility.  The  value  of  the  method  is  to  be 
reckoned  not  merely  in  terms  of  the  labor  it  will  save, 
but  also  in  terms  of  the  errors  and  missteps  .which  it 
will  prevent,  by  supplying  definite  knowledge  of  pipe 
•trength  in  the  large  number  of  instances  where,  with- 
)ut  the  Paris  formulas,  pure  guesswork  would  be 
relied  on. 


by  individual  industries.  In  his  own  organization  a 
1  per  cent  reserve  on  the  wage  bill  is  the  employer's 
contribution  to  the  fund. 

By  many  employers,  Mr.  Rowntree's  suggestion  of 
unemployment  insurance  will  be  met  by  the  trite  re- 
joinder that  it  is  "socialistic."  With  fair-minded  people 
who  understand  that  industrial  functioning  is  not  a 
mere  private  enterprise  but  is  essentially  a  social  activ- 
ity— a  means  by  which  people  live  and  develop  «and 
multiply — this  rejoinder  has  no  force.  The  proper  atti- 
tude is  that  it  is  the  employer's  obligation  to  consider 
without  prejudice  any  means  that  will  help  reduce  the 
dangers  of  conflict.  We  were  told  a  decade  ago  that 
workman's  compensation  acts  were  a  socialistic  venture. 
Today  there  is  common  agreement  that  industrial  acci- 
dents are  a  proper  industrial  charge. 

We  hold  with  Mr.  Hoover  and  the  delegates  to  the 
Unemployment  Conference,  that  it  is  very  desirable  to 
attack  the  problem  of  unemployment  by  devising  some 
method,  based  upon  adequate  statistics,  of  securing  the 
deferment  of  construction  work  in  boom  times  to  fill 
up  the  valley  of  depression.  Nevertheless,  •thought 
along  the  lines  suggested  by  Mr.  Rowntree,  is  needed. 
Dr.  Steinmetz  said  years  ago  that  the  three  great  fears 
of  workers  were  the  fear  of  ill-health,  of  unemploy- 
ment, and  of  unprovided-for  old  age.  The  industries 
that  will  remove  these  fears  will  acquire  a  thoroughly 
loyal  force  and  one  that  will  not  furnish  ground  for 
cultivation  by  agitators.  In  such  companies  the  efforts 
of  organized  labor  are  helpless  because  organized  labor 
cannot  do  as  much  for  the  employees  as  the  employers 
are  voluntarily  giving. 


The  Fear  of  Unemployment 

A  WELL-KNOWN  English  manufacturer,  B.  S. 
Rowntree,  is  in  the  United  States  studying  our 
handling  of  industrial  relations.  Incidentally,  he  has 
been  telling  groups  of  manufacturers  and  business  men 
his  own  views  on  ways  of  eliminating  labor  unrest  .and 
disputes.  His  suggestions  are  not  new,  but  he  gives  one 
of  them  an  emphasis  that  fits  in  just  now  with  the 
thinking  of  American  business  men.  He  lays  down  in- 
telligent rules  for  wages,  for  hours  of  employment,  for 
workers'  representation  and  for  profit  sharing,  but  con- 
tends that  economic  insecurity — the  ever-present  danger 
of  loss  -of  employment — is  the  most  potent  cause  of  in- 
dustrial unrest.  This  is  the  point  that  fits  in  with  our 
thinking  here,  since  his  suggestions  come  at  a  time  of 
great  unemployment  and  immediately  after  the  deliber- 
ations of  the  President's  Conference  on  Unemployment. 
The  astonishing  aspect  of  Mr.  Rowntree's  considera- 
tion of  the  subject  was  his  unqualified  statement  that, 
while  this  is  the  most  serious  of  the  causes  of  industrial 
unrest,  it  is  the  easiest  to  cure.  At  Washington  re- 
cently we  considered  that  the  solution  was  not  easy  to 
find.  We,  however,  were  proceeding  on  the  theory  that 
the  only  remedy  for  unemployment  was  employment. 
Mr.  Rowntree  agrees  that  this  is  the  best  remedy  but  he 
does  not  consider  it  the  only  remedy.  He  proposes  a 
system  of  mutual  unemployment  insurance,  through  a 
fund  to  which  both  employers  and  employees  would  con- 
tribute. He  suggests  three  methods  of  procedure: 
through  the  State,  through  groups  of  industries  and 


Relief  Valves  Must  Function 

A  SERIOUS  accident  to  the  penstock  of  a  Western 
hydro-electric  plant,  recently  discussed  in  these 
pages,  serves  as  a  reminder  that  after  rapid  advances 
have  been  made  in  any  field  it  is  good  practice  to  make 
a  survey  of  all  features  affected  by  the  new  conditions 
to  see  what  new  problems  and  possibilities  have  been 
introduced.  In  going  over  recent  developments  in 
hydraulic  turbines  with  that  attitude  of  mind,  it  is  to 
be  noted  'that  the  relief  valve  or  pressure  regulator 
has  been  affected  perhaps  more  than  any  other  feature 
of  hydraulic  equipment  by  the  trend  in  recent  years 
toward  higher  heads  and  larger  units. 

Despite  this  the  relief  valve  is  too  often  regarded 
as  merely  an  item  on  the  list  of  turbine  accessories 
which,  once  installed,  can  be  passed  by  the  inspector 
much  as  he  would  check  off  a  shaft  bearing  or  a  grease 
cup.  Inquiry  of  a  well-known  manufacturer  of  hydrau- 
lic equipment  develops  the  fact  that  only  one  purchaser 
in  fifty  asks  about  the  details  of  the  pressure  regulator 
on  his  turbine.  This  is  surprising  when  it  is  remem- 
bered that  under  modern  conditions  there  is  no  more 
vital  part  in  the  entire  mechanism  of  the  hydro-electric 
plant.  So  many  combinations  of  load  and  pressure  may 
arise  that  must  be  met  and  balanced  by  diff'erent  speeds 
of  opening  or  closing  the  relief  valve  that  only  a  com- 
plex mechanism  could  perform  all  the  necessary  func- 
tions. In  addition  to  this  complexity  of  operation,  when 
the  mechanism  is  called  upon  to  perform  heavy  duty,  as 
is  the  case  with  modern  units  of  large  size  and  high 
head,  it  is  apparent  tha.t  the  pressure  regulator  must 
be  accurate  and  dependable  in  its  operation  and  of 
rugged  construction.  Moreover,  even  a  relief  valve 
properly  designed  and  suited  to  the  characteristics  of 
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the  plant  in  which  it  is  installed  still  requires  to  be 
adjusted  under  operating  conditions.  Because  of  the 
variety  and  importance  of  the  operations  it  is  to  per- 
form automatically,  it  is  safe  to  say  that  in  testing  out 
and  adjusting  a  new  installation  the  pressure  regulator 
is  likely  to  require  more  time  and  attention  than  the 
turbine  itself. 

When  finally  put  on  its  own  resources,  as  it  were, 
in  the  expectation  that  it  will  function  automatically, 
the  relief  valve  should  fulfill  the  following  conditions: 
(1)  It  must  be  absolutely  positive  in  its  opening,  (2) 
after  opening  it  must  be  absolutely  controllable  in  the 
rate  of  closure  and  equally  positive  in  effecting  com- 
plete closure,  (3)  it  must  open  partly  and  inversely 
with  the  closure  of  the  turbine  guide  vanes  when  such 
closure  so  checks  the  water  flow  in  the  pipe  line  that 
relief  is  necessary  to  prevent  dangerous  water  ram, 
but  it  must  remain  closed  for  any  movement  of  the 
guide  vanes  that  is  not  of  sufficient  magnitude  to  ad- 
versely affect  the  pipe  line  pressure.  These  are  operat- 
ing requirements  apart  from  and  in  addition  to  the 
need  for  perfection  of  mechanical  details,  accessibility, 
simplicity  of  maintenance  and  the  various  other  features 
which  will  at  once  be  recognized  as  essential  if  the 
plant  is  to  be  protected  from  those  dangers  against 
which  the  relief  valve  is  designed  to  guard. 

Power  companies  and  engineers  will  do  well  to  give 
careful  thought  to  the  modern  relief  valve  as  a  separate 
and  distinct  feature  of  the  installation  worthy  of  con- 
sideration on  a  par  with  the  turbine  itself.  The  best 
turbine  produced  can  be  sent  to  the  scrap  heap  by  a 
relief  valve  that  does  not  function  properly. 


A  Question  of  Highway  Efficiency 

AT  THE  foot  of  a  grade  in  a  road  over  which  the 
editor  recently  passed  there  is  a  gully  crossed  by 
a  newly  planked  bridge.  A  warning  sign  on  the  ap- 
proach announced;  "This  Bridge  Closed  to  Loads  over 
4  Tons."  Some  miles  farther  along,  a  reminder  of 
horse-and-buggy  days  appeared  in  the  shape  of  a 
venerable  bridge  bearing  the  notice,  "Five  Dollars  Fine 
for  Driving  Faster  Than  a  Walk."  Still  a  little  far- 
ther, a  more  modem  note  was  sounded  by  another 
bridge  sign,  "Slow  Dovm  to  8  Miles.  Heavy  Trucking 
Prohibited."  An  automobile  rattling  at  20-mile  speed 
over  the  8-mile  bridge  threw  doubt  on  the  effectiveness 
of  these  signs.  But,  effective  or  not,  they  told  plainly 
that  our  costly  highway  system  is  limited  in  its  utiliza- 
tion by  inadequate  bridges. 

Another  side  of  the  story  is  given  by  Mr.  Gold- 
mark's  letter  in  this  issue,  reporting  a  bridge  that  has 
been  allowed  to  get  into  a  menacing  state  of  disrepair, 
and  to  remain  so.  There  are  other  bridges  as  danger- 
ous as  the  one  described,  though  fortunately  not  many. 
Supine  or  ignorant  local  officials  do  happen,  and  some- 
times, as  in  a  recent  intercounty  bridge  case,  when  one 
county  barricaded  a  weak  bridge  and  the  other  county 
pulled  down  the  barriers,  there  are  cases  of  sheer 
obstinacy.  It  is  not  open  to  doubt  that  where  such 
governmental  conditions  operate  to  make  bridges  dan- 
gerous, a  cure  for  the  evil  needs  to  be  found;  but  it 
is  not  so  obvious  that  the  cure  lies  in  state  control. 

We  have  thus  a  twofold  problem  of  inadequate 
bridges  that  reacts — more  and  more  seriously  as  time 
goes  on — to  the  detriment  of  highway  efficiency.  It 
is  concerned  with  well-preserved  but  obsolete  bridges, 
and  with  those  which  are  in  bad  disrepair. 


What  is  to  be  done?  The  problem  arises  from  the 
fact  that  the  most  remote  bridge,  formerly  a  thing  of 
purely  local  value,  is  of  widest  concern  now  that  power- 
driven  road  traffic  comes  and  goes  everywhere,  while 
the  burden  of  rebuilding  rests  in  large  part  on  the  local 
residents.  They  paid  for  the  old  bridge,  and  it  still 
satisfies  their  needs  in  the  main,  while  the  new  one 
will  serve  chiefiy  strangers,  they  think.  Their  reluctance 
to  undertake  the  improvement  is  thus  rather  natural. 
But  even  though  chargeable  in  part  to  a  kind  of  selfish- 
ness, it  is  also  chargeable  to  a  slender  purse.  The  plain 
fact  is  that  neither  a  single  township  or  county,  nor 
a  whole  state  or  the  nation  is  able  to  solve  all  at  once 
the  bridge  problem  that  has  been  created  oveimight  by 
the  mushroom  growth  of  highway  traffic. 

Numerous  agencies  are  working  on  bridge  improve- 
ments: State  highway  authorities,  many  able  county 
boards,  the  federal  Bureau  of  Public  Roads.  Yet  they 
are  only  grazing  the  surface.  In  the  main  they  do  no 
more  than  provide  the  currently-improved  main  roads 
with  bridges  of  an^ple  strength  and  size.  At  times  they 
perform  remarkable  feats,  such  as  the  quick  rebuilding 
of  the  Patuxent  River  bridge  by  J.  N.  Mackall,  recorded 
last  week.  But  financial  miracles  are  beyond  their 
power.  They  cannot,  in  a  month  or  a  season,  tear  down 
all  the  bridges  on  by-roads  as  well  as  main  highways 
and  replace  them  with  20-ton  standards.  The  attempt 
would  strain  our  credit  system  and  disrupt  our  markets. 

The  problem  is  obvious;  inadequate  bridges  will  con- 
tinue to  exist  for  a  long  time,  their  number  decreasing 
only  slowly.  Some  things  may  be  done  to  make  it  less 
serious.  Where  a  bridge  is  a  traffic  danger  if  not  posted, 
it  must  be  posted.  Where  the  inadequacy  of  bridges 
reduces  the  value  of  an  entire  road  system,  means  must 
be  sought  to  limit  this  effect;  a  primary  network  of 
full-capacity  roads,  supplemented  by  auxiliary  networks 
of  graded  road-capacities,  can  be  made  highly  effective, 
provided  proper  publicity  is  given  to  the  arrangement. 
All  the  time,  moreover,  bridge  replacement  must  pro- 
ceed as  rapidly  as  public  moneys  (and  the  earnings  of 
the  road  system,  once  we  systematize  the  collection  and 
allocation  of  these  earnings)  permit.  Unless  these 
things  be  done — few  states  are  even  making  an  approach 
to  doing  them — weak  or  defective  bridges  will  continue 
unduly  long  to  throttle  transportation  and  threaten  life. 

But  there  is  a  point  of  more  irrimediate  professional 
concern  that  is  raised  by  Mr.  Goldmark's  reference  to 
the  value  of  publicity,  and  his  striking  demand  for 
action  by  the  engineering  societies.  The  point  is  that 
to  the  public,  much  as  we  ourselves  may  look  upon  high- 
way bridges  as  routine  products  of  standard  designing 
and  construction  methods — to  the  public,  bridges  are 
works  of  engineering,  fully  understood  only  by  engi- 
neers and  guaranteed  to  the  community  by  the  profes- 
sion as  a  body.  The  guarantee  cannot  be  repudiated 
by  the  profession,  and  it  remains  for  the  societies  to 
stand  back  of  this  guarantee.  They  can  surely  be  of 
service  in  the  matter  of  defective  bridges;  they  have 
means  for  ascertaining  the  facts,  can  wara  by  public 
notice,  and  in  case  of  need  can  resort  to  more  direct 
compulsion.  It  is  almost  equally  certain  that  they  can 
aid  by  other  methods  in  the  solution  of  the  more  general 
highway  bridge  probleni,  as  involved  in  the  gradual 
replacement  of  structures  outgrown  by  the  traffic.  The 
starting-point  is  recognition  of  the  fact  that,  in  its 
relation  to  the  community,  organized  engineering  stands 
behind  the  integrity  of  our  bridges. 
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Bulk  Handling  Plant  at  Port  of  Portland,  Ore. 

City  Builds  Addition  to  Municipal  Ocean-Vessel  Terminal  to  Store  and  Move  Phosphate  Rock — Includes 

Box-Car  Dumper  and  Belt  Conveyor  System 

By  G.  B. 

Cnief  Engineer,   the   Commission 

FACILITIES  for  the  storage  and  tran-shipment  of 
large  quantities  of  phosphate  rock  have  been  pro- 
vided by  the  city  of  Portland,  Ore.,  at  its  Terminal 
No.  4  on  the  Willamette  River  in  the  way  of  a  wide 
pier,  with  deep  water  approach,  storage  bins,  belt 
conveyors,  traveling  crane  conveyors  along  the  pier 
side  and  a  box-car  dumper.  The  complete  installation 
is  somewhat  of  a  novelty  in  harbor  design. 

Since  the  Commission  of  Public  Docks  of  the  City 
of  Portland  was  created  and  began  functioning,  in 
1912,  for  the  purpose  of  providing  municipal,  com- 
mercial terminal  facilities  for  the  port,  four  terminals 
have  been  constructed  and  approximately  $8,950,000 
expended  from  a  total  authorized  bond  issue  of  $10,- 


Hegardt 

of  Public  Docks,  Portland,  Ore. 

of  phosphate  rock.     Because  of  unfavorable  financial 

conditions  in  the  Orient  these  contracts  were  cancelled 
before  the  bulk  storage  plant  was  completed.  In  view, 
however,  of  the  representations  made  at  the  time 
referred  to,  the  commission  decided  to  provide  the 
facilities  requested  and  proceeded  with  the  construc- 
tion of  the  plant  herein  described. 

As  noted  on  the  plan,  the  bulk  storage  plant  is  on 
Pier  No.  5,  which  is  triangular  in  shape,  the  pier  proper 
having  a  length  of  900  ft.  along  slip  No.  3  and  the  quay 
portion  a  frontage  of  666  ft.,  the  bulk  storage  plant 
paralleling  the  third  leg  of  the  triangle,  where  the 
most  convenient  trackage  connections  could  be  made 
available. 


PLAN    OP    BULK    STORAGK    PIER,    MUNICIPAL    TERMINAL   XO.    1.   PORTLAND,  ORE. 


500,000.  Three  of  these  terminals  were  completed 
prior  to  1914,  and  the  fourth,  Municipal  Terminal  No. 
4,  is  nearing  completion,  the  amount  so  far  expended 
there  being  about  $4,700,000.  When  work  on  Terminal 
No.  4,  a  general  description  of  which  appeared  in 
Engineering  News-Record,  Oct.  21,  1920,  p.  796,  was 
begun  in  1918,  the  then  adopted  plan  contemplated  only 
the  construction  of  a  1,000,000-bushel  grain  elevator, 
one  pier  and,  tentatively,  a  vegetable  oil  storage  plant. 
With  the  rapidly  increasing  commerce  of  the  port, 
however,  the  demand  for  additional  facilities  has  ne- 
cessitated a  practically  continuous  construction  pro- 
gram at  this  terminal,  until  at  this  time,  three  piers 
have  been  placed  in  operation  and  work  begun  on  a 
fourth  pier.  The  dimensions  and  other  features  of 
these  piers  are  given  in  the  article  above  referred  to. 

In  1920,  a  demand  was  made  on  the  commission  to 
furnish  handling  and  storage  facilities  for  the  trans- 
shipment, by  ocean  carriers,  of  large  quantities  of  phos- 
phate rock,  principally  to  the  Orient,  from  the  immense 
deposits  available  in  the  states  of  Idaho  and  Montana, 
amounting,  according  to  Government  statistics,  to  bil- 
lions of  tons.  This  request  for  such  bulk  storage 
facilities  was  based  on  definite  contracts  then  entered 
into  for  the  shipment  through  the  port  of  165,000  tons 


The  elevation  of  the  original  surface  of  the  ground 
of  that  portion  of  the  site  to  be  occupied  by  the  bulk 
storage  plant  varied  from  12  to  14  ft.  above  low  water, 
the  soil  formation  being  a  mixture  of  sand  and  clay, 
consisting  of  the  usual  river  deposit  found  along  the 
banks  of  silt-bearing  streams.  Because  of  the  neces- 
sity of  bringing  the  elevation  of  the  terminal  site  to 
a  considerable  height  above  any  possible  river  fresh- 
ets and  to  effect  the  most  practical  connections  with 
existing  railroads  immediately  in  rear  of  the  terminal 
site,  the  entire  terminal  area  was  raised  to  an  average 
elevr.tion  of  33  ft.  above  low  water.  This  fill  was  made 
by  pipe  line  dredges  from  material  excavated  from 
the  ship  channel  and  the  three  terminal  slips.  A  total 
of  about  3,250,000  cu.yd.  of  material  was  so  placed  on 
the    160-acre   terminal   site. 

Consideration  was  given  to  various  types  of  con- 
struction of  the  storage  portion  of  the  plant,  both  with 
reference  to  first  cost  and  to  maintenance.  The  design 
finally  adopted  was  for  concrete  construction  of  bins, 
tunnels  and  hoppers,  with  shed  and  belt  galleries  to 
front  of  pier  of  wood,  with  galvanized  iron  covering. 

No  piles  were  driven  for  the  foundation  of  the  con- 
crete bins  or  tunnels,  but  a  hydraulic  fili  was  maae 
over  the  site  to  the  general  elevation  of    |-3C  ft.  and 
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this  fill  was  later  excavated,  by  clam-shell  bucket,  to 
the  depth  required  for  the  reclaiming  tunnel  and  the 
side  slopes  of  the  concrete  bins.  Upon  the  foundation 
thus  prepared  was  constructed  the  concrete  bunkers 
of  the  bulk  storage  plant.  Piles  were  driven,  how- 
ever, for  the  foundation  of  the  box  car  unloader  and 
the  track  hopper.    In  the  concrete  tunnels,  bin  bulk- 


No  attempt  was  made  to  waterproof  the  tunnel,  ex- 
cept by  a  10  per  cent  addition  of  hydrate  of  lime  in 
the  concrete,  which  it  was  expected,  would  make  the 
work  sufficiently  tight  for  the  sump  pump  to  handle 
any  seepage  water  that  would  penetrate  the  concrete. 
That  this  worked  out  in  an  entirely  satisfactory  way 
was  fully  demonstrated  during  a  recent  freshet  in  the 
Columbia  River,  which  produced  a  maximum  back 
water  stage  in  the  Williamette  River  of  +24.4  ft.  with 
a  stage  of  +20.0  ft.  for  a  period  of  34  days  and  a 
+15.0  ft.  stage  for  50  days.  Very  little  trouble  was 
experienced  during  this  time  from  seepage,  it  being 
necessary  to  run  the  sump  pump  only  twice  an  hour 
at  maximum  river  stage  to  empty  the  sump  and  as  the 
water  receded  to  +20.0  ft.  only  once  every  hour. 

The  general  layout  and  construction  of  this  bulk 
storage  plant,  with  its  conveying  machinery,  is  shown 
in  accompanying  plans  and  photographs.  The  con- 
\eyor  machinery,  including  drives,  traveling  hoppers, 
trippers,   chutes,   automatic    scales    and   traveling   or 


'..V.UD  THE  WILLIAMETTE  UiVLi;  uVER  THE 
BULK    STORAGE    PIER 


heads,  track  hopper  and  the  foundation  for  the  box 
car  unloader,  bar  reinforcement  was  used  and  the  bin 
sHe  slopes  were  reinforced  with  wire  mesh. 

Jecause  of  the  generally  fixed  elevation  of  the  pier 
and  trackage  connections,  it  was  necessary  to  carry 
the  foundation  of  the  reclaiming  tunnel  down  to  +12.7 
ft.  at  the  pier  end,  with  a  drainage  slope  of  2  ft. 
toward  the  inner,  or  shore  end,  where  seepage  water 
is  collected  in  a  sump  of  230  cu.ft.  effective  capacity. 
The  top  elevation  of  the  tunnel,  at  the  pier,  is  +25.0. 
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CUXCRETE  TUNNEL  WITH  CONVEYOR  KELT  "C"    AND 
20  X  30-IN.  GATES  IN  ROOF 

movable  ship  loading  towers  for  handling  bulk  ma- 
terial, performs  the  following  operations:  (1),  De- 
livery from  hopper  bottom  cars  to  bunkers,  or  directly 
to  vessel;  (2),  Delivery  from  box  cars  to  bunkers,  or 
directly  to  vessels;  (3),  Deliver>'  from  bunkers  to 
vessels;  (4),  Delivery  from  vessel  to  bunkers;  and  (5), 
Delivery  from  bunkers  to  cars. 

The  unloading  facilities  consist  of  a  box-car  un- 
loader,  a  double-hoppered  track  pit  for  unloading 
bottom  dump  gondolas  and  "Duplex"  shaker  feeders 
for  discharging  material  from  the  hopper  to  30-in. 
belt  conveyor  "B".  The  capacity  of  the  track  hopper 
is,  approximately,  250  tons  per  hour  for  phosphate 
rock  or  100  tons  per  hour  for  coal.  The  box  car  un- 
loader  and  loader,  manufactured  by  the  Ottumwa  Box 
Car  Loader  Co.,  discharges  the  contents  of  box  cars 


into  a  hopper,  from  which  it  is  carried,  by  mean3  of 
a  single  shaker  feeder,  to  30-in.  belt  conveyor  "A." 
The  maximum  capacity  of  the  box  car  tipper  is  approx- 
imately 300  tons  of  phosphate  rock  or  125  tons  of  coal 
per  hour. 

This  machine  will  unload  a  standard  box  car  by  side 
and  end  tipping.  The  car,  after  being  run  onto  a  plat- 
form of  the  car  unloader,  is  clamped  and  held  rigid  by 
dogs,  which  are  brought  up  out  of  the  pit  at  each  end 
of  cradle.  After  being  clamped,  the  car  is  given  a 
side  maximum  tip  of  20  deg.  and  then  rocked  to  a  max- 
imum inclination  of  45  deg.,  causing  all  of  the  ma- 
terial in  the  car  to  be  discharged  through  the  car 
door  opening  into  the  concrete  hopper.  It  is  operated 
by  electric  motors  and  compressed  air.  After  the  car 
has  been  emptied  it  is  brought  to  a  horizontal  position 
and  is  removed  from  the  tipping  platform  by  a  car 
puller,  which  is  also  used  to  pull  cars  up  the  3  per  cent 
grade  to  the  car  unloading  pits. 


BELT    CONVEYOR    "E",    TRIl'l'EK    AND    SHIP    r.\[,0.\  DHHS 


BOX   CAR   ON   THE  UNLO.\DBR   TIPPED    FOR    E.MPTVI.VG 

The  enclosed  storage  facilities  consist  of  eight  sep- 
arate bins  constructed  of  concrete  and  covered  by  a 
heavy  mill  constructed  shed,  50  x  432  ft.,  which  also 
covers  belt  conveyor  "D"  used  for  discharging  mate- 
rial into  the  bunkers.  A  heavy  reinforced-concret 
tunnel,  580  ft.  long,  8  ft.  wide  and  9  ft.  high  under  the 
bunkers,  housing  conveyor  "C",  is  provided  for  trans- 
ferring material  from  the  bins  to  vessel  or  cars  and 
also  for  receiving  material  from  the  car  unloading 
hoppers. 

The  bins  are  sloped  on  an  angle  of  35  deg.  and  the 
material  is  discharged  from  the  bins  onto  conveyor 
X"  in  the  tunnel  below,  through  20  x  30-in.  "Duplex" 
gates  and  a  powered  apron  feeder,  operating  on  track 
above  conveyor  "C",  delivers  material  from  the  bins 
onto  conveyor  "C". 

The  normal  capacity  of  the  eight  covered  storage 
bunkers  is  16,000  tons  of  phosphate  rock  or  8,000  tons 
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of  coal  and  maximum  capacity,  with  bins  fully  heaped 
is  22,000  and  9,300  tons,  respectively. 

All  material  handled  in  the  bulk  storage  plant 
is  conveyed  by  nine  30-in.  belt  conveyors,  varying  in 
length  from  35  ft.  for  "A"  to  642  ft.  for  "D"  and  total- 
ing 2,033  ft.  The  maximum  capacity  is  600  tons  per 
hour  of  phosphate  rock  and  250  tons  per  hour  of  coal. 
Belts  "C"  and  "D"  are  8-ply,  belts  "F"  and  "G"  7-ply, 
belts  "E"  and  "H"  6-ply.  The  others  are  5-ply.  All 
are  driven  by  direct-connected  electric  motors  through 
gear  and  pinion  reductions.  The  troughing  rolls  are 
of  standard  type  with  five  rolls.  The  return  rolls  are 
also  of  standard  type. 

Two  traveling  or  ship's  towers  operate  along  the 
harbor  face  of  Pier  No.  5,  for  transferring  material 
from  the  30-in.  belt  conveyor  on  the  pier  to  vessels. 
The  towers  can  be  spotted  to  any  location  along  the 
pier  and  the  spouting  arrangement  from  the  adjust- 
able conveyor  on  the  tower  permits  the  material  being 
delivered  to  vessel  at  any  stage  of  the  river. 

For  unloading  vessels  the  movable  towers  are  also 
provided  with  return  belts  for  receiving  material  from 
vessels  for  delivery  to  bunkers  or  cars.  The  material 
being  handled  from  vessels  is  hoisted  by  buckets  or 
by  clam-shell  from  the  hold  of  the  vessel  and  dis- 
charged into  hoppers,  located  on  the  towers,  and  from 
these  hoppers,  30-in.  belt  conveyors  discharge  the 
material  onto  belt  "E"  which  is  reversible,  and  mate- 
rial from  belt  "E"  is  likewise  carried  over  belt  "D" 
to  the  bunkers  or  cars.  When  sufficient  business  de- 
velops it  is  the  intention  of  providing  conveyors  for 
taking  material,  such  as  coal,  etc.,  from  vessel's  hold 
for  delivery  into  the  hoppers  on  the  movable  towers. 

Two  Merrick  Scale  Manufacturing  Co.  weightom- 
eters  are  provided,  one  being  installed  on  conveyor 
belt  "C"  leading  from  the  reclaiming  tunnel  and  one 
on  conveyor  belt  "D"  leading  to  the  bunkers.  The 
weightometers  automatically  weigh  the  material  while 
in  transit  on  the  conveyor  belts,  with  a  guaranteed 
accuracy  of  99  per  cent. 

Electric  Connections 

The  entire  bulk  storage  plant  is  electrically  oper- 
ated, 440-volt,  60-cycIe,  alternating  current  being  used- 
A  complete  system  of  remote  control  is  provided  for 
cutting  off  the  power  throughout  the  plant.  The  con- 
nected load  of  the  entire  plant  is  600  hp.  A  system  of 
electric  bell  and  light  signals  is  also  installed  for  the 
operation  of  the  plant,  which  is  well  lighted,  both 
direct  and  flood  lighting  being  used. 

An  automatic  car  puller  delivers  cars  from  the  ter- 
minal tracks  to  the  car  unloading  pits  and  a  "kick- 
back" track  is  provided  for  taking  care  of  the  empty 
cars  after  being  discharged  at  the  pits. 

At  the  shore  end  of  the  bunkers  there  is  available 
ground  storage  space  for  about  20,000  tons  of  bulk 
material. 

The  general  design  of  the  conveyor  system  for  the 
bulk  storage  plant  is  from  a  layout  proposed  by  the 
Robins  Conveyor  Belt  Co.,  but  the  machinery  was  man- 
ufactured locally  by  the  Hesse-Martin  Iron  Works,  on 
competitive  bids.  The  detail  plans  and  the  construc- 
tion of  the  entire  plant  were  carried  out  by  the  com- 
mission's engineering  department. 

No  phosphate  rock  has  been  handled  through  this 
plant,  e.xcept  for  testing  purposes.  The  box  car  un- 
loader  was  given   a  thorough   and   satisfactory  test, 


fully  loaded  box  cars  of  phosphate  rock  being  complete- 
ly emptied  in  about  9  minutes.  The  bulk  storage 
plant  has  been  used  to  some  extent  for  storage  of  coal 
and  bunkering  of  vessels,  and  a  delivery  of  200  tons 
per  hour  was  readily  attained,  with  vessel's  bunkers 
clear  and  no  trimming  required.  The  cost  of  the  plant, 
exclusive  of  pier  construction,  was  approximately 
$300,000.  

Tests  on  Foundation  Piers  With 
1,000-Ton  Jack 

Bearing  Capacity  of  Concrete  Piers  60  Feet  Deep 

Being  Tested  in  Thicago  by  1,000-Ton 

Hydraulic  Jack 

LOADING  TESTS  on  full-size  foundation  piers  are 
^  being  carried  on  at  the  Chicago  Union  Station, 
using  a  1,000-ton  hydraulic  jack  and  a  reaction  load,  to 
determine  a  safe  load  for  hardpan  at  considerable  depth. 
This  work  represents  a  new  development  in  testing  the 
bearing  power  of  soil,  since  in  most  tests  of  this  kind 
the  loaded  area  is  but  one  or  two  square  feet. 

At  the  site  of  the  headhouse  for  the  new  station  an 
8-ft.  bed  of  hardpan  is  met  about  80  ft.  below  street 
level,  or  65  ft.  below  city  datum  (water  level  in  the 
river).  Rock  is  20  ft.  deeper,  and  varied  strata  of  sand 
and  clay  lie  between  the  hardpan  and  the  rock.  Many 
large  buildings  at  Chicago  have  their  concrete  founda- 
tion piers  resting  on  hardpan,  as  the  cost  of  sinking  to 
a  greater  depth  through  the  underlying  soft  strata  did 
not  warrant  extending  the  piers  to  rock.  In  such  cases 
the  bottoms  of  the  piers  are  belled  out  to  a  diameter 
about  double  that  of  the  shaft  in  order  to  increase  the 
bearing  area. 

The  Chicago  building  code  prescribes  no  specific  load- 
ing for  hardpan,  and  the  building  commissioner  can 
specify  such  load  limits  as  he  considers  desirable.  It  is 
usual,  however,  to  allow  about  6  tons  per  square  foot 
in  foundation  designs.  The  foundation  piers  already 
built  for  the  headhouse  were  designed  for  a  four-story 
structure,  on  the  basis  of  a  foundation  pressure  of  6 
tons  per  square  foot.  As  it  is  now  proposed  to  build 
a  16-story  structure,  it  was  considered  desirable  to 
determine  what  load  could  be  safely  imposed  on  the 
present  piers  and  what  additional  piers  will  be  required. 

For  this  purpose  it  was  decided  to  conduct  tests  on 
two  of  the  completed  piers,  resting  on  the  hardpan. 
These  piirs  had  been  built  in  open  wells  in  accordance 
with  usual  Chicago  practice;  they  are  of  concrete  and 
are  4  ft.  in  diameter,  one  cylindrical  throughout  and  the 
other  belled  out  at  the  bottom  to  a  base  diameter  of  8 
ft.  4  in.  For  the  main  part  of  the  piers  the  concrete 
is  a  1 :2 :4  mix  made  with  crushed  limestone,  and  was 
spouted  into  the  open  well,  with  no  tamping  in  place, 
at  the  top  a  1 : 1 : 2  mix  was  used,  reinforced  by  bars  and 
hooping,  as  shown. 

A  1,000-ton  hydraulic  jack  built  specially  for  these 
tests  is  about  31  in.  in  diameter  and  37  in.  high,  with  a 
21-in.  plunger  having  a  stroke  of  10  in.  This  will  be 
seated  on  a  casting  like  a  column  shoe  on  the  top  of  the 
pier  and  upon  it  will  be  another  casting  to  bear  against 
the  reaction  girders.  For  the  resistance  or  reaction 
loading  of  the  jack  there  will  be  a  pair  of  3-ft.  plate 
girders  44*  ft.  long  (selected  from  material  for  one  of 
the  viaducts  at  the  station)  these  girders  being  sup- 
ported at  the  ends  on  timber  blocking.    Across  the  ends 
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of  the  girders  will  be  groups  of  I-beams  and  upon  these 
will  be  piled  steel  rails  weighing  over  1.000  tons. 

With  this  loading  in  place,  any  desired  load  on  the 
pier  can  be  applied  by  means  of  the  jack.  Inspection 
chambers  may  be  dug  at  the  base  of  the  straight  pier 
to  enable  observations  to  be  made  as  to  progressive 
results.  A  maximum  load  can  be  reached  equivalent  to 
20  tons  per  square  foot  at  the  base  of  the  belled  pier 
and  80  tons  at  that  of  the  straight  pier,  not  allowing 
for  the  skin  friction  of  the  concrete  pier  (in  70-ft.  of 
wood-lined  shaft).  This  skin  friction  is  estimated  to 
be  at  least  400  lb.  per  square  foot,  amounting  to  175 
tons  on  the  70-ft.  pier  and  reducing  the  total  load  on 
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the  base  by  this  amount. 

Earlier  tests  on  the  Chicago  hard  pan  have  been  made 
by  loading  areas  12  x  12-in.  at  the  bottom  of  the  open 
wells  for  the  piers.  Such  tests  have  shown  ft-in.  settle- 
ment under  24,200  lb.  after  44  hr.  and  under  30,000  lb. 
after  60  hr.  In  another  case,  a  24,200-lb.  load  caused 
l-m.  settlement  in  33  hr.,  the  unit  load  adopted  for  the 
foundation  piers  in  that  case  being  13,300  lb.  per 
square  foot  on  the  hardpan.  Direct  loading  of  an  exper- 
imental pier  5  ft.  in  diameter  and  10  ft.  deep,  belled 
out  at  the  bottom,  was  tried  in  foundation  tests  for  the 
Michigan  Central  R.  R.  station  at  Detroit  {Engineering 
Neivs,  March  6,  1913,  p.  460,  and  Oct.  1,  1914,  p.  704). 

The  present  Chicago  tests  were  planned  under  the 
direction  of  J:  d'Esposito,  chief  engineer  and  A.  J. 
Hammond,  assistant  chief  engineer,  Chicago  Union 
Station  Co. 

Irrigation  and  Drainage  in  Nebraska 

By  the  1920  census,  1  per  cent  of  the  farm  land  of 
Nebraska  is  irrigated.  There  are  3,021  irrigated  farms 
aggregating  442,690  acres.  This  is  73  per  cent  more 
acreage  than  in  1910.  Nearly  120,000  acres  more  were 
capable  of  being  irrigated.  The  capital  invested  in  the 
area  capable  oi  being  irrigated  was  $24.73,  and  the 
average  cost  per  acre  for  operation  and  maintenance 
was  $1.48,  an  increase  of  39c.  over  1910  costs.  Drains 
have  been  installed  on  10,793  acres  of  irrigated  lands, 
but  are  needed  on  365,725  acres.  The  average  quantity 
of  irrigation  water  entering  the  canals  was  4.2  acre-ft. 
per  acre,  but  only  2.4  acre-ft.  per  acre  was  delivered 
to  the  ground. 


Resurvey  of  the  Southern  Railway 
After  Improvement 

One  Party  on  675  Miles  in  Five  Months  Surveyed 

Distance,  Alignment  and  Structures 

and  Set  Mile-Post  Marks 

By  Geo.  W.  White 

civil  Engineer.  Charlotte.  N.  C. 

CHANGES  in  mileage  on  the  Southern  Ry.,  having 
been  introduced  by  numerous  revisions  of  align- 
ment in  connection  with  the  double  tracking  of  the  637- 
mile  main  line  between  Washington,  D.  C,  and  Atlanta, 
Ga.,  it  became  necessary  to 
establish  the  correct  locations 
of  the  mile  posts.  On  the  com- 
pletion of  the  improvement 
work,  therefore,  it  was  decided 
to  make  a  continuous  remeas- 
urement  of  the  entire  line,  as 
part  of  a  complete  resurvey  for 
a  continuous  map  and  profile, 
since  the  records  of  grades, 
curves  and  structures  were  in- 
complete. 

A  resui-vey  party  which 
started  on  June  20,  1919,  com- 
pleted its  work  on  Nov.  19, 
I  €7^/^^/^  losing  about  twelve  days  on  ac- 
;■  ioTime  holes  bored  h  count  of  rain.  Progress  aver- 
aged 5.2  miles  per  day,  exclu- 
sive of  Sundays,  for  675  miles 
of  main  line  and  spurs.  This 
party  consisted  of  an  assistant 
engineer  in  charge,  transitman, 
levelman,  two  chainmen,  three  rodmen,  an  axeman  and  a 
cook.  Camp  cars  were  furnished  and  the  party  lived 
along  the  line,  keeping  the  cars  reasonably  near  the 
work.  The  stops  averaged  three  or  four  days,  except 
in  a  few  cases  when  they  extended  to  a  week  or  ten  days. 
Movements  of  the  cars  were  determined  by  the  local 
train  service,  the  trains  being  used  extensively  in  going 
to  and  from  work. 

A  zero  point  was  established  at  the  Union  Station  in 
Washington.  Measurement  and  alignment  were  taken 
on  the  right  hand  rail  of  the  northbound  track,  and 
levels  were  taken  on  the  low  rail  of  this  track.  In  this 
way  the  party  was  facing  traffic  most  of  the  time. 
Slightly  greater  accuracy  would  have  been  obtained  by 
taking  the  center  line  between  tracks,  but  it  was 
thought  that  this  would  not  justify  the  additional  time 
required  to  stake  out  this  center  line.  The  error  from 
this  cause  at  any  point  was  small,  as  each  curve  in  one 
direction  counteracts  a  similar  amount  of  curvature  in 
the  opposite.  Where  the  two  main  tracks  are  not 
parallel,  a  new  northbound  or  southbound  track  having 
been  built  on  a  different  location,  both  lines  were  sur- 
veyed. Sections  of  the  old  line  still  in  use  for  local 
work  were  also  surveyed. 

The  chainmen  went  ahead,  measuring  pluses  to  all 
structures,  main  line  switch  points,  road  crossings  and 
existing  mile  posts,  and  also  marking  the  correct  loca- 
tion of  mile  posts.  Buildings  on  the  right-of-way  were 
located,  their  size  and  distance  from  the  center  line 
being  measured.  Culverts  were  measured  and  pluses 
taken  to  abutments  and  piers  of  bridges.  Reliance  was 
placed  on  existing  maps  for  right-of-way,  yard  and  ter- 
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minal  improvements,  and  for  structures  not  adjacent 
to  the  main  line  in  cities.  The  assistant  engineer 
usually  accompanied  the  chainmen  and  took  notes  of 
all  the  information  developed  by  them,  as  this  practice 
increased  both  speed  and  efficiency  of  the  party,  but 
when  this  was  not  possible,  the  transitman  took  these 
notes.  It  would  have  been  well  worth  the  additional 
expense  to  have  had  a  topographer  for  this  purpose. 

The  transit  party  followed,  taking  deflections  around 
all  curves  and  taking  readings  at  100-ft.  intervals.  At 
each  set-up  the  vernier  was  set  at  zero;  thus  the  total 
angle  for  each  curve  was  the  sum  of  deflections  to 
transit  points.  Curves  were  not  run  to  intersections, 
as  this  would  have  required  too  much  time.  The  entire 
line  was  referred  to  true  north  by  observations  taken 
on  Polaris  at  each  degree  of  longitude  or  oftener.  Cal- 
culated bearings  were  carried  from  one  observation 
point  to  the  next  without  correction  for  convergence  of 
meridians,  but  the  error  in  bearings  due  to  this  cause 
was  not  more  than  about  30  minutes  for  these  distances. 

Levels  were  based  on  sea  level  datum,  using  govern- 
ment bench  marks  near  the  line.  Where  there  was  an 
error  of  more  than  a  few  hundredths  of  a  foot  the  levels 
were  corrected  to  this  new  elevation.  If  the  discrepancy 
was  large  it  was  distributed  back  over  a  distance  of  10 
to  40  miles.  The  latter  distance  was  used  only  once,  at 
the  end  of  the  longest  run  without  a  check  reading, 
this  being  from  Springfield  to  Motley,  Va.,  189  miles. 
The  error  at  Motley,  as  compared  with  government 
elevations,  was  only  0.69  ft.  Bench  marks  were  estab- 
lished at  intervals  of  two  to  eight  miles,  one  being 
placed  at  or  near  every  station,  usually  one  between 
stations  and  two  or  more  in  cities.  They  were  marked 
by  crosses  chiseled  in  permanent  masonry  structures. 

Painting  all  stations  on  the  rail  for  future  reference 
was  the  duty  of  the  axeman.  He  also  cut  and  drove 
large  stakes  to  mark  the  new  location  of  mile  posts, 
besides  painting  the  mile  post  number  and  station  on 
the  rail.  Several  mile  post  locations  were  on  bridges 
and  viaducts,  two  on  station  platforms,  one  in  a  tunnel 
and  one  on  the  headwall  of  a  50-ft.  arch. 

This  resurvey  showed  the  total  distance  to  be  637.6 
miles,  or  10.2  miles  less  than  the  distance  by  the  original 
line.  All  mile  posts  have  been  moved  to  their  correct 
locations,  and  the  numbers  of  stations,  bridges  and 
block  signals  have  been  changed  to  correspond.  On 
Jan.  1,  1921,  revised  tariffs  were  put  into  effect. 

Maps  in  20-mile  sections  were  plotted  to  a  scale  of  i- 
mile  to  1  in.,  with  a  profile  on  the  same  sheet  and  a 
record  of  bench  marks.  All  information  was  given  that 
could  be  shown  on  such  a  small  scale,  but  no  attempt 
was  made  to  show  right-of-way.  Blueprints  of  these 
sheets,  bound  together  by  divisions,  make  a  ready  refer- 
ence map  of  the  entire  line.  Complete  maps  on  a  scale 
of  400  ft.  to  1  in.  and  in  4-mile  sections  show  all 
information  developed  on  the  survey  and  also  yards, 
terminals  and  right-of-way. 

The  survey  was  made  under  the  supervision  of  E.  M. 
Durham,  Jr.,  and  H.  Stringfellow,  then  chief  engineer 
of  construction  and  district  engineer  respectively.  The 
writer  was  assistant  engineer  in  charge  of  the  party. 


All  Construction  Work  Under  City  Engineer 

All  engineering  and  construction  work  carried  on  by 
the  City  of  San  Antonio,  Tex.,  is  put  under  the  city 
engineer  by  an  ordinance  recently  adopted  by  the  city 
commission.    D.  D.  Harrigan  is  now  city  engineer. 


Light  Weight  Aggregate  Economical 
in  Concrete  Building 

Tests  Show  Concrete  With  Burnt  Shale  Aggregate 

Stronger  Than  With  Stone  and  Its  Use 

Effects  Saving 

DURING  the  war  great  interest  was  taken  in  the 
use  in  the  government  concrete  ships  of  a  light 
weight  aggregate  made  by  burning  and  crushing  cer- 
tain kinds  of  shale  or  clay,  and  hopes  were  frequently 
expressed  that  there  are  great  possibilities  in  the  ma- 
terial for  ordinary  structures,  where  its  low  weight 
would  reduce  dead  load,  and  thus  effect  savings  enough 
to  offset  the  added  cost  of  the  aggi-egate.  Little  has 
been  heard  of  the  material  in  this  use,  however,  though 
some  of  the  aggregate  has  been  produced  commercially 
since  the  war.  In  Kansas  City,  Mo.,  the  Haydite  Co., 
successor  to  the  American  Aggregate  Co.  has  been 
manufacturing  the  material  in  the  form  which  it 
calls  Haydite  and  has  been  selling  it  for  use  in  com- 
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DETAILS   OF   TEST   P.'V.NELS    FOR    COMP.\RIXG    STRENGTH 

OF  ARTIFICIAL  CLAY  AGGREGATE  AND  STONE 

AND  SAND  AGGREGATE  IN  CONCRETE 

mercial  structures.  George  E.  Mclntyre,  architectural 
engineei',  of  Kansas  City,  has  been  studying  the  use 
of  the  aggregate  and  has  brought  to  the  attention  of 
Engineering  N exes-Record  certain  observations  of  his 
in  regard  to  it. 

The  general  history  and  properties  of  the  li^ht 
weight  aggregate  were  described  in  an  article  in  Engi- 
neering Kews-Record  April  24,  1919,  p.  802,  and  was 
described  there  as  follows: 

"The  new  light  weight  aggregate  is  an  artificially 
burned  clay  or  .shale  uniformly  filled  with  small,  non- 
connecting  coils.  Speaking  non-technically,  it  is  in 
bloated  brick;  that  is,  the  basic  clay  or  shale  from 
which  it  is  formed,  when  subjected  to  a  temperature 
of  about  1,800°  to  2,000°  in  a  kiln,  becomes  plastic 
and  seared  over  on  the  surface,  a  coating  being  formed 
there  which  retains  the  gases  generated  by  decomposi- 
tion, under  heat,  of  the  contained  compounds.  This 
expanding  gas  blows  the  brick  or  the  clay  ball  full 
of  holes  and  bloats  it  to  several  times  its  original  size." 

The  article  then  describes  a  number  of  methods  of 
making  the  aggregate  and  recites  some  of  the  tests 
on  concietc  mixed  with  it,  this  concrete,  however,  be- 
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ing  a  very  rich  (1:2/3:4/3)  mixture  used  in  the  con- 
crete ships.  It  states  also  that  there  is  a  company  in 
Kansas  City  under  the  direction  of  Stephen  J.  Hayde 
which  is  manufacturing  a  somewhat  similar  product 
to  the  government  aggregate,  which  product  is  known 
as  Haydite.  This  was  developed  some  years  before 
as  the  aggregate  for  sand-lime-brick  and  is  produced 
in  a  vertical  kiln.  The  government's  aggregate,  accord- 
to  the  figures  given  in  1919,  would  test  as  high  as 
5,000  lb.  in  the  rich  ship  concrete  and  made  a  con- 
crete weighing  around  115  lb. 

Mr.  Mclntyre  states  that  his  attention  was  called 
to  Haydite  about  a  year  ago,  when  he  was  designing 
a  twelve-story  reinforced-concrete  building.  The  manu- 
facturers desired  to  have  it  used  on  the  building,  but 
owing  to  the  fact  that  it  was  an  unfamiliar  material 
to  the  engineer  and  that  there  were  little  data  avail- 
able at  that  time  regarding  its  merits  he  did  not  feel 
justified  in  permitting  its  use.  It  interested  him  so, 
however,  that  he  conducted  several  experiments  with 
it  and  has  been  continuing  his  investigations  in  regard 
to  the  strength  of  the  concrete  made  from  it  and  to  its 
economic  relations  to  concrete  building. 

Haydite  as  made  today  is  crushed  to  the  desired  sizes 
at  the  manufacturing  plant  and  is  taken  to  the  job 
already  graded  to  meet  the  engineer's  requirements, 
so  that  it  is  only  necessary  to  add  cement  and  water 
in  the  mixer  to  form  a  high  grade,  uniformly  dense 
concrete,  and  none  of  the  difficulties  of  pre-proportion- 
ing  common  in  the  Middle  West  aggregates  are  pre- 
sent. For  ordinary  building  work  it  is  graded  to  pass 
a  f-in.  sieve. 

Strength  tests  have  been  conducted  simultaneously  on 
a  Haydite  and  stone  concrete  test  panel  of  the  details 
shown  in  the  accompanying  sketch.  For  this  test  two 
panels  of  joist  and  slab  construction  were  made  side 
by  side,  one  with  cru.shed  limestone  as  aggregate,  the 
other  with  Haydite  as  aggregate,  both  in  the  propor- 
tion of  1 :6.  Equal  care  was  taken  in  both  cases  and 
test  cylinders  made  at  the  time  showed  a  high-class 
concrete  for  both.  The  test  pieces  were  tested  at  the 
ages  of  28  and  90  days  by  the  Kansas  City  Testing 
Laboratoiy  with  the  results  shown  herewith: 


Crushinis  strcniitfh  at  28  days  (Ib./sq-  in.^ . 
Crushing  strfngrh  at  90  days  (Ib./sq.  in.V 
Weight  per  cubic  foot  (lb.) 


ne  Concrete 
1.558 
2,208 


Haydite 
1.814 
2,460 


For  loading  the  panels  a  wooden  bin  was  constructed 
so  that  the  material  contained  therein  rested  directly 
on  the  slab.  The  sides  were  tapered  toward  the  top 
slightly  so  as  to  do  away  with  frictional  resistance. 
Material  for  loading  was  crusher  screenings  weighing 
95  lb.  per  cubic  foot.  Deflections  were  measured  by  a 
copper  wire  stretched  under  the  center  joists.  Provis- 
ion was  made  for  a  total  load  of  700  lb.  per  square  foot 
as  calculations  showed  that  the  ultimate  strength  of  the 
concrete  should  be  exceeded  before  reaching  this  figure. 

The  Haydite  panel  was  loaded  first  and  when  the 
bin  was  full  showed  a  deflection  of  U  in.  and  four  face 
cracks  along  the  under  side  of  the  middle  joi.st.  Since 
facilities  were  not  then  available  for  increasing  the 
load,  it  decided  to  unload  the  panel  to  test  the  one  made 
of  stone  concrete.  When  the  load  was  removed  the 
panel  recovered  its  original  position  and  the  cracks 
closed  so  tightly  as  not  to  be  noticed  by  the  naked  eye. 
The  calculated  stress  in  the  concrete  was  2,300  lb.  per 
square  inch.    Loading  was  then  commenced  on  the  stone 


concrete  panel.  When  the  total  load  reached  650  lb. 
per  square  foot  the  panel  failed  in  compression,  at 
that  time  having  a  total  deflection  of  21  in.  Calcula- 
tions showed  a  stress  of  2,180  lb.  per  square  inch  in 
the  concrete. 

Seven  months  after  the  Haydite  panel  was  made  it 
was  again  set  up  and  loaded  until  it  failed.  This  time 
it  failed  in  compression  under  a  total  load  of  960 
lb.  per  square  foot,  which  would  give  a  calculated  stress 
of  3,075  lb.  per  square  inch. 

Following  this  crude  though  informing  test,  Mr. 
Mclntyre  instituted  a  series  of  investigations  of 
Haydite  and  stone  concrete  cylinders,  to  be  broken  at 
seven  days,  twenty-eight  days,  thi-ee  months,  six 
months,  and  one  year.  These  results  are  not  yet  avail- 
able for  report.  A  test  of  the  fireproofing  properties 
of  the  concrete  shows  that  samples  heated  1,500  to 
1,800°  F.  for  5  hr.  and  then  allowed  to  cool  give  an  ulti- 
mate strength  of  1,337  lb.  per  square  inch  as  compared 
with  the  original  strength  of  2,835  lb.  per  square  inch. 
Similar  samples  of  stone  concrete  placed  in  the  same 
furnace  crumpled  before  they  were  removed.  J 

So  much  for  the  test  investigations  that  have  been 
made.  The  economic  study  was  principally  concerned 
with  the  design  of  a  roof  over  a  gymnasium  addition 
at  the  Westport  High  School  of  Kansas  City.  It  had 
been  decided  to  raise  the  roof  of  an  existing  gymnasium 
to  build  a  second  floor  for  the  use  of  another  gymna-, 
slum.  The  room  was  51  x  96  ft.  in  plan  and  is  spanned 
by  four  plate  girders  19.3  in.  c.  to  c.  which  carried  the 
concrete  floor  of  ribbed  slab  construction.  The  structural 
members  were  designed  for  a  live  load  of  100  lb.  per 
square  foot  and  a  dead  load  based  on  stone  concrete 
of  150  lb.  per  cubic  foot.  Working  drawings  weiiB 
prepared  and  a  contract  made  on  this  basis.  Draw- 
ings were  then  prepared  by  Mr.  Mclntyre  using  the 
same  live  load  but  using  Haydite  concrete  at  106  lb. 
per  cubic  foot  instead  of  the  usual  stone  concrete.  In 
both  cases  a  maximum  compressive  stress  of  750  lb. 
per  square  inch  was  used.  The  quantities  of  the  ma- 
terials necessary  for  the  work  according  to  the  two 
designs  and  their  costs  are  given  in  the  following 
itemized  analysis  comparing  the  use  of  the  two 
materials: 

Original  Design  Alternate  Design 

(Stone  Concrete)         (Iia>-dite  AggregaU) 

Stnietural  steel 66,401  lb.  54,7831b. 

Keiiiforcing  steel 13,1401b.  12,8401b. 

Concrete 120  cu.yd.  97  cu.yd. 

For  the  structural  and  reinforcing  steel  the  pavings  were  na  follows; 

Structural  steel 1 1.618  lb.  at  3.88o.  $450.00 

Ueinforcing  .steel 300  lb   at  3.5c.  10.50 

Concrete  in  the  original  design  required  the  following: 

Cement 175  bbl.       at  $2.80  $490.00 

Stone 120  cu.yd.  at    2.75  330.00 

Rand 60  cu.\-d.  at    2.75  165.00 

Labor I20eu.yd.  at    3.00  per  yd.    360.00 

Total $1,345.00 

Concrete  iu  the  rc-deeign  requirvd  the  following: 

Cement I4l.5bbl.    at  $2.80  $396.20 

Haydite I  I6.5eu.vd.  at    6.00  699.00 

Labor 97cu.y(l.   at    2.75peryil.     267.00 

Total $1,362.00 

Excess  cost  of  Haydite  concrete $17.00 

.Saving  on  steel 460.  50 

Totalnetsaving— $460.50— $17.00 443.50         ^ 

The  floor  area  covered  including  the  locker  room  ov« 
one  bay  is  6,138  sq.ft.,  making  a  saving  of  approxi- 
mately 71c.  per  square  foot.  Mr.  Mclntyre  says  he* 
has  allowed  25c.  per  cubic  yard  less  for  labor  in  han- 
dling the  Haydite,  and  that  he  regards  this  as  extremely 
conservative  as  the  material  is  delivered  to  the  job 
in  proper  grading  and  only  one  set  of  wheelers  is 
required,   as   it   is   so   much    lighter   it   is   more   easily 
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shoveled  than  stone  aggregate,  so  that  to  his  mind,  at 
least,  a  greater  saving  may  result.  In  the  above  com- 
parison he  used  the  figures  given  by  the  contractor. 

It  Vk'ill  be  noticed  that  the  cost  of  the  artificial  burnt 
clay  aggregate  is  $6  a  cubic  yard  as  against  $2.75  per 
cubic  yard  for  the  stone  and  sand. 


Wayne  County  Widens  Old  Concrete 
Highways 

Original  Roads  Less  Than  16  Ft.  To  Be  Increased 

to  a  Minimum  of  20  Ft. — Construction 

Methods  Described 

CONSTRUCTION  has  begun,  widening  all  concrete 
highways  in  Wayne  County,  Michigan,  which  are 
now  less  than  18  ft.  wide.  Ultimately  all  of  these 
narrow  roads  will  be  enlarged  to  20  ft.  or,  when  on  main 
routes,  to  22  or  24  ft.  This  year  two  12-ft.  roads  are 
being  widened  to  20  ft.  by  a  4-ft.  strip  on  each  side. 
One,  known  as  Fort  Road,  was  constructed  in  1911-12 
and  the  other  known  as  Eureka  Road,  12  miles  long, 
was  built  in  1910,  1912  and  1914.  Neither  road,  even 
in  its  old  parts,  requires  resurfacing  or  reconstruction 


FIG.  1.     TWO  4-FT.  SIDE  SLABS   WIDEN  12-FT.  ROAD 
TO  20  FT. 

n  any  other  particular,  as  is  indicated  by  Fig.  1,  to  con- 
form in  smoothness  to  the  new  construction. 

One  side  strip  is  constructed  at  a  time  so  that  about 
)  ft.  of  the  old  pavement  and  one  shoulder  are  free  to 
:arry  traffic  during  construction.  This  is  particularly 
lecessai-y  as  traffic  is  intense  and  to  detour  it  would 
)e  expensive  both  to  the  county  in  providing  the  detour 
ind  to  the  vehicle  users  in  increased  mileage  and  re- 


FIG.    3.    SIDE   SLAB    CONSTRUCTED   AS   MINIATURE   ROAD 

duced  speed.  No  practicable  saving  in  cost  of  construc- 
tion, which  might  be  obtainable  by  building  the  side 
strips  simultaneously,  it  was  considered  could  make  up 
for  the  loss  to  traffic  by  closing  the  road.  Wayne  County 
roads,  with  Detroit  as  their  focus,  have  a  traffic  of 
3,000  to  10,000  vehicles  a  day. 

Construction  is  begun  by  plowing  the  shoulder  for 
the  necessai-y  width  and  removing  the  earth  by  means 
of  a  blade  grader  hauled  by  a  tractor.  The  plowing  is 
also  done  by  the  tractor.  A  trench  deep  enough  for 
a  9-in.  slab  is  excavated  whatever  the  edge  thickness  of 
the  old  slab  may  be.  Its  bottom  is  smoothed,  an  outside 
form  is  set,  and  the  edge  of  the  old  slab  is  broken  down 
by  sledging  so  as  to  give  the  break  a  rough  undercut 
as  shown  by  Fig.  3.  With  the  sub-grade  prepared,  the 
method  of  con.structing  the  slab  is  similar  to  that  of 
standard  section  road  construction. 

A  Ti-cu.yd.  portable  mixer  is  set  up  once  every  2  miles 
as  a  central  mixing  plant,  and  the  mixed  concrete  is 
hauled  a  mile  each  way  by  industrial  railway  and 
deposited  as  indicated  by  Fig.  3.  The  joints  are  placed 
opposite  the  joints  in  the  old  slab  and  the  concrete  is 
finished  by  strike  board  and  belt.  Materials  for  the 
mixer  are  brought  in  by  motor  trucks  and  the  mixer 
is  charged  by  wheelbarrow.  With  a  12-car  train  about 
900  ft.  of  4-ft.  slab  has  been  placed  in  a  day.  The  cost 
of  the  slab  has  averaged  about  $3. .50  a  square  yard. 

Construction  in  Wayne  County  is  by  force  account 
and  the  road  widening  is  being  conducted  by  county 
forces  under  the  direction  of  the  county  road  commis- 
sion, Edward  N.  Hines,  chairman,  Detroit,  Mich. 


GKADK  FOR   Sll'i'; 


Certification  of  Steamship  Water  Supplies 

Since  April  15  the  general  scheme  of  supervision  of 
water  supplies  used  for  drinking  and  cooking  purposes 
on  railway  trains  engaged  in  interstate  commerce  has 
been  extended  to  supplies  on  board  ships  on  rivers  and 
lakes  and  between  ports  of  the  United  States  and 
adjacent  countries.  Ship  water  supplies  must  either 
be  obtained  on  shore  from  an  approved  source  or  else 
must  be  treated  on  shipboard  by  an  approved  method. 
No  connections  will  be  permitted  between  drinking 
water  pipes  and  pipes  for  any  other  water  system. 
The  Public  Health  Service  expresses  the  hope  that  by 
means  of  this  control  outbreaks  of  typhoid  fever  and 
dy.sentery,  such  as  occurred  twice  on  river  steamers  in 
1920,  will  be  prevented. 
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Stress  Coefficients  for  Large  Horizontal  Pipes 

Various  Elementary  Kinds  of  Loading  Separately  Considered  and  Adaptable  by  Proper  Combination 
to  Actual  Loadings  Under  Any  Condition  of  Support  and  Surcharge 

By  James  M.  Paris 

General  Fireproofing  Co.,  San  Francisco 


CALCULATIONS  of  stresses  in  large  horizontal 
pipes  are  tedious  and  liable  to  error  when  the  full 
analysis  must  be  gone  through  anew  for  each  case  of 
loading.  Under  these  conditions  it  is  rarely  practicable 
to  determine  the  comparative  merits  of  different 
arrangements  of  the  support  or  of  the  surcharge,  and 
it  is  likely  even  in  an  important  undertaking  that  a 
design  of  pipe-line  may  be  adopted  that  is  unnecessarily 
costly.  When  loadings  are  split  up  into  their  several 
elementary  cases,  however,  it  is  possible  to  compute  once 
for  all  the  formulas  for  bending  moment  and  tension  in 
the  shell,  and  reduce  the  labor  requii-ed  in  any  specific 
example  to  mere  numerical  computation  for  the 
formulas,  using  a  proper  combination  of  the  elementary 
loadings  to  suit  the  actual  loading  in  the  example. 

This  method  is  developed  in  the  present  article,  and 
is  made  still  more  adaptable  to  the  needs  of  practice  by 
stress-coefficient  tables  computed  for  the  several 
elementary  loadings.  The  application  of  the  tables  is 
illustrated  by  examples. 

General  Principles  of  Analysis 

For  balanced  loads  on  a  large  circular  pipe,  the 
tangents  at  the  ends  of  the  vertical  diameter  which 
bisects  the  loads  do  not  change  direction.     The  deflec- 
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Case  2. 
CASE  11.     CONCENTRATED  LOADS  ON  BOTTOM 
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BALANCED  CONCENTRiVTED  LOADS  ON    TOP   AND 
BOTTOM 
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tion  along  this  diameter  may  be  assumed  to  take  place 
at  one  end.  Considering  the  half  pipe  to  one  side  of 
this  diameter,  its  one  end  may  be  assumed  fixed,  and 
the  half  pipe  treated  as  a  cantilever  beam;  the  free  end 
may  be  imagined  to  deflect  under  the  applied  external 
loads,  and  then  brought  back  to  its  original  direction  by 
a  moment  Mr  applied  there,  and  back  to  its  original 
position  by  a  horizontal  force  Ht.  No  force  is  required 
along  the  vertical  diameter  at  the  free  end,  as  the  pipe 
is  free  to  deflect  vertically  there. 
But  a  force  equal  to  the  vertical 
component  of  the  loads  is  put  at 
the  bottom  to  prevent  transla- 
tion of  the  ring. 

In  this  problem  the  modulus 
of  elasticity,  E,  and  the  moment 
of  inertia  of  the  pipe  shell,  /, 
are  considered  constant ;  and  (see 
adjoining  sketch)  the  angle  »  and 
the  abscissa  x  are  taken  positive 
on  both  side  of  axis  YY.  A  positive  moment  bends  the 
ring  inwardly,  causing  tension  on  inside  of  shell,  and 
a  negative  moment  bends  it  outwardly ;  a  positive  Et  is 
compression  in  the  shell,  and  a  negative  Ht  is  tension. 
These  forces  act  as  shown  if  the  results  of  the  following 
equations  are  positive,  and  in  reversed  sense  for  negative 
answers. 

In  the  integrals,  m  is  the  cantilever  moment  of  the 
external  forces  on  either  half  of  the  pipe.  From  the 
elastic  arch  theory,  using  Max^vell's  theory  of  recipro- 
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CASE  IV.     CONCENTRATED  HORIZONTAL  LOADS 
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CASE  V,     CONCENTRATED  RADIAL  INWARD  LOADS 
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cal  deflections,  the  following  equations  for  the  unknown 
reactions  M  and  H  are  easily  deduced : 


j    m-dsj     (r  —  y}ds  —J     mir  —  y)ds  J  " 


ds 


I     m-cos  B-de 

TrrJ  „ 

{'  m{r  —  y)dsj     (r  —  y)ds  —J     m-dsi  "  (r  —  y)Hs 


j^'  (r  -  yr-dsj'^ds  -  [J""  (r  -  2/)ds]' 


=  —  rHT 


■^  J  0 


m-de 


The  shell  moment  at  anj'  point  U  is, 

\ie  =  Mt  -\-  Htt  (1  —  cos  «)  +  Me,  where  m  is  the 

noment  of  loads  between  T  and  [/  around  U. 

By  substituting  for  m  in  these  integrals  its  actual 
■alue  for  any  loading,  values  of  Ht,  Mt,  Me,  Mb,  are 
'ound  for  that  loading.  When  this  has  been  done  for 
arious  simple  or  elementary  loadings,  as  in  the  present 
irticle,  any  number  of  these  loadings  may  be  combined, 
:nd  by  addition  of  the  separate  values  the  resultant 
alue  of  Ht  or  Mt  may  be  found. 

Cases  7  to  15  may  be  used  in  combinations  for  earth 
oading  according  to  the  judgment  of  the  engineer.  For 
xample,  Cases  16,  18  and  8  acting  together  give 
iir.r  sin  <t>  T=  li-r^w^  -|-  2  Trit;,,,  and  this  gives  w^  = 
(Jrw,,  +  w,,)/  sin  "P,  which  is  the  value  to  be  used  in 
;ase  8.  For  0  ==  IV,  Ht  =  0.0002?w,  —  O.Srw,,  — 
.25  r'w,.. 
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—0  241 
—0  102 
4  0  157 
—0  295 
~0  133 


— 0  375 
—0  009 
+0  116 
—0  259 


60°     75° 

—0  577  —1  089 

+0  100  +0  315 

+0  023  —0  274 

—0  189  +0  003 

—0  189  —0-492 


/^ij-HT/,^* — ^^ ^*  Tr    *    e         en  TrrJ 

Case  7 

CASE  VII.     UNIFORMLY  DISTRIBUTED  LOAD  ON  TOP 
71°  15°  30°  45°  60°  75°  90°    Coc-ff.  of 


T 

—0  0002  - 

-0  002     —0  013  —0  037    —0  069  —0  096  —0  106       wr 

iT 

+0  085 

0   134         0  213       0  257        0  281       0  295       0  299       wr? 

IK 

—0.047    - 

-0  093     —0   175  —0  238    —0  279  —0  300  —0  307       wr2 

IB 

+0  084 

0.164         0  312      0  432        0.518      0  570      0  587      wr« 

Hr-^'^' 

'{ 

—  Jr^H^ 

^ih!-^^    M» '^r'Ck^  ^^r^v  i^m.£^.-^%*'.^'.  ^^J 

\dwrsm0    Cose  8 

CASE  VIII, 

UNIFOR.MLY  DISTRIBUTED  LOAD  ON  BOTTOM 

*i 

71° 

15°            30°          45°          60°           75°          90°      Coeff.  of 

T 

+  0  0002 

0  002         0  013       0  037       0  069        0  096       0   106       wr 

It 

—0  0001 

— 0  001       -0  006  —0  018  —0  033    —0  045  —0  049       wr« 

If. 

+  0  0001 

0  001         0  007       0  019      0  036        0  051       0  057      wr? 

0  0081 

-0  031     —0  105  —0  193  —0  270    —0  320  —0  337       wr' 

Coeff.  of        \\ 


It  will  be  observed  that  by  supporting  the  pipe  under 

all  conditions  of  loading  by  a  single  reaction  at  the 

bottom,   one   is   able   to   use   several    types   of   loading 

together.    It  is  only  necessary  to  equate  the  sum  of  their 

reactions  to  zero,  as  the  upward  reactions  of  one  or  more 

types    must    balance    the   downward    reactions    of    the 

others.  Thus,  if  a  pipe  is  supported  by  a  uniform  upward 

reaction  over  part  of  the  bot- 

^^,/6  torn   (Case  8),  and  loaded  by 

W^W^  two     concentrated     loads     on 

E£__\--'^_\gy6rounci      top    (Case    1),    R^    must    be 

J5-.m^^"\       his  ^'"'  '^''^    equal   and   opposite  to  /?„   or 

^^■IJillUJr^  w,  =  PJr  sin  <t>.     Using  the 

FIG.  2.    COMBINATION     t^ble    of    Case    8    with    this 

LO.^^DiNG  I  value  of  ^c,  the  values  of  Ht„ 

Mt„  Mi;^  and   Mu^  are   taken 

out,  and  added  to  Ht,,  Mt,,  Me,  and  Mb,  respectively. 

The  sums  are  the  required  values. 

This  method  will  be  applied  to  two  examples,  in  which 
five  types  of  loading  occur  in  combination. 

Example  I— A  60-in.  steel  pipe  with  i-in.  shell  is 
half  buried  in  slightly  yielding  ground,  and  covered 
with  8  in.  of  earth.  The  pipe  is  full  of  water.  Earth 
is  taken  at  105  lb.  per  cu.ft.,  and  horizontal  earth  pres- 
sure at  one-third  the  vertical  pressure.  The  reaction  is 
computed  thus: 

Shell   (Case  16) 321  lb.  per  lin.ft. 

Water   (Case  18)    1223  lb.  per  lin.ft. 

Earth  cover    (Case   17) 550  lb.  per  lin.ft. 

Horizontal  earth   pressure    (Case  15)..  0  lb.  per  lin.ft. 

Vertical    reaction     (Case    13).    total    of 

above     2094   lb.  per  lin.ft. 

Since  the  total  reaction  in  Case  13  is  wr  per  lineal  foot, 
2094  ^  wr'  or  w^  =  335  lb.   Tho  results  are  as  follows : 

COMBINATION  LOADING  I 
Ht  Mt 

Ft.-Ib.  per  ft.  run  (  =  in.-lb.  per  in. 
run) 

+0  500wicr2 4-64 

+0  250wi8r3 +242 

+0.387wi7r2 +170 

— 0  027wi6r3 —  15 

— 0  OBwisrS —  57 

Total +394 

Mb 

Ft.-lb.  per  ft.  run  (—  in. -lb.  per  in. 

run) 

+  1   50wior2 +191 

+  0  75wi»r3 +731 

+  0  887wi7r2 +388 

—0  069wi6r3 —  38 

—0    126wi3r3  —660 


— 0  5000wi6r 
—0  750wisr2 
—0  250ivi;r 
+0  0625wiir2 
+0  0265nri3r2 


—25  5  —2.1 

—292   I  —24  3 

—  43  7  —  3  6 

+   13.7  +   11 

+  55  5  +  4  5 


Total  =  — 24.3  lb.  per  in.  run(ten8.) 

Me 

Case  Ft.-lb.  per  ft.  run   (in.-lb.  per  in 
run) 

15     —0  57lwiiir2 —  73 

18     — 0  285wi8r»  —278 

17      — 0  434wi7r2 —190 

15     +0  035wi6r3 +    19 

13     +0  014wijr3 72 

Total —450 


Total 


+  612 


As  the  d-in.  plate  has  a  section  modulus  of  s'l  per  inch 
run,  the  bending  stress  at  T  is  9,450  lb.  per  sq.in.  (pipe 
bends  in),  that  at  E  is  10,800  lb.  per  sq.in.  (pipe  bends 
out), and  that  at  B  is  14,700  lb.  persq.in.  (pipe  bends  in). 


Mb-Mt 

Case  9 


I.V.     BALANCED  UNIFOR.MLY  DISTRIBUTED  LOADS. 
TOP  AND  BOTTOM 

Cocfl 
71°     15°     30°     45°     60°     75°     90°   of 
+  0  085   0  133   0  207   0  239   0  248   0  249   0  250  wrS 
--0  047  —0  092  —0  168  —0  219  —0  243  —0  249  —0  250  wr« 
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Example  II — For  the  same 
pipe     as     in     the    preceding 
example,    but    in    very    firm 
ground,    allowing   the    bottom 
reaction  ( and  the  lateral  earth 
loading)  to  be  taken  unifonn, 
the  calculation  is  as  follows: 
Vertical  reaction  same  as  be- 
fore, 2,094  lb. ;  v\  =  RJ2r  ^ 
419    lb.      Taking    values    for 
Cases  16,  18,  17  from  the  table  given  for  Example  I, 
and  those  for  Cases  14,  8  from  the  coefficient  tables 
for  those  cases,  the  figures  become: 


3.      COMBINATION 
LOADING  11 


COMBINATION 
Case                             Ht 

Lb.  per     Lb.  per 

Ft.,  Run    In.,  Run 

14     +0.212w.ir          +17  5          +15? 

8     +0  l06»Mr  /      +1110       +9.i 

Total   —30.0-1-10.7.— 19.3 

LO.VDING  II 

Mr 
Ft.-lb.  per  ft.  run  (=  ii 
— 0  087wiir2 
—0  049w8r2 
Total, +476—  147. 

(tensioD) 

Mi. 

Case  Ft.-lb.ft.  run  (=in.-Ib.  perin.run) 

14      +0  125«,4r2                              +27 

8     +0.057wsr2                               +159 

Total,— 54IJ+186.                     —355 

MU 
Ft.-lb.  per  ft.  run  (  = 
—0  I63wur2 

—0  337w8r' 

Total. +  1,310—915, 

The  flexural  stresses  due  to  these  moments  are :  at  T, 
7,900  lb.  per  sq.in.  (pipe  bends  in)  ;  at  E,  8,520  lb.  per 
sq.in.  (pipe  bends  out) ;  at  B,  9,460  lb.  per  sq.in.  (pipe 
bends  in).  The  stresses  are  more  uniform  and  less  in 
amount  than  those  of  the  first  example,  as  might  be 
expected. 


Me  'Mr  i-BrHr  -■  wrHi  -  ^) 
■O-sirt)    Case  lO 

CASE  X.     ITNIFORMLV  DISTRIHUTED  PARTI.\L  LOADING 

Cocff. 
<\,  0°     75°     15°     30     45°     60°     75°    90°   of  1. 

IlT  —0  106  —0  106  —0  104  -0  093  —0  069  —0  037  —0  010  0  wr» 
MT  +0  299  0  210  0  165  0  087  0  052  0  018  0  004  0  »r2 
ME  —0  307  —0  273  —0  216  —0  131  —0  059  —0  028  —0  007  0  wr^ 
MB  +0.587   0  490   0  423   0  276   0  165   0  069   0  016   0   »r= 


wr(/*cos^)'' 
Case  14 


15 


Mr = )y/-yi2£:^J.  cos^^  .  3cos^.  sinfi ,  (n-ti) 
L  en  "^        4.n         ~47r 

Ms  =r  n,r^rc^-0)-  COSip  ^  esfrtf  I  s/mt.cos^i) 
.  Cr-ifiX  COS^fi.  3Sin$X05A 

471    d  'S 

.    UNIFORM  HORIZONTAL  LOADING 

30°  4 


Ht 
Mt 

M£ 

Mb 

« 
Ht 
Mt 
Me 
Mb 


+  1.000         0.966         0.868 

—  0.250     —0.249     —0.244 

+  0  250         0.250         0.249 

— 0  250    —0.250    —0.249 

105»  120° 

0.104  0.040 

—0.045        —0.019 

0.059  0.022 

—0.112         —0.063 


0.718 
-0.214 

0.244 
-0.245 


60° 

0.540 
—0.187 

0.228 
—0.232 


0.363 
—0.138 

0.192 
—0.205 


0.011 
0.005 
0.006 
0.027 


I50» 

0.002 
—0.001 

0  001 
-0.008 


165» 

0  000 
-0  000 

0  000 
—0.001 


0  212 
0  087 
0,125 
0  163 
180°"Coeff  of 

0  »T 

0        wrs 
0        «t' 


7I^T~7;XZ7~~^77^IT 


•'    / 


~r 


t^TT 


'O^cos^f 


Ht  =  wr  ^Fcos^ji.  sin0  .  I3.  cost  sint 
'  '  L       lezt  e47t. 

_  13 cosi.sini  .  (n-^)  cosi> 

e47t         "^         471 
^  9JC  8TtJ 

Mb  =MTi-ErHT-y^^(f*co50)^ 

WEDGE-SHAPED  HORIZONTAL  LOADING 
15°  30°  45°  60°  75° 


Ht 
Mt 
Me 
Mb 


Ht 
Mt 
Me 


+  0.625 

—0.208 

+0.250 

—0.292 

90° 

0.062 

—0  027 

0.035 

—0.069 


0  022 

—0.010 

0.012 


0  500 
—0   174 
0.219 
—0.256 
120° 
0.006 
—0.003 
0.003 


0.001 

—0.000 

0.001 


-0.001       —0.000 


0.244  O.I3i 

—0.095  —0.056 

0  128  0.077 

—0.169  —0.117 

150°       I80°Coe£f.of 

0.000         0  nT« 

0.000         0  «t3 

0.000 


0 


ftfS 


Hr'-'^ 

Mc=Mr-fHr*Y' 

MB-Mr'2rHr-ff-' 


CASK  XI      WEDGE-SHAPED  LOADING.  ZERO  AT  CROWN 
=  _0.0796wr3-,  MT  =+0.1074  wrS;  ME  =  — 0.1388  wr^;  Nill=  +0.28l6wr» 


tW 

T 

Hr^-^ 

cl( 

\j£ 

Mr-^^i 

pet-  unit  ■ 
ofcirc. 

SwTtr 

Mc^-0.S708  wr^ 
Caseie 

CASE  XVI.     WEIGHT  OF  PIPE 

u  WHT 

Me-MrtrHr-^J^' 
MB'MTi-2rHT*'a^ 

Case  12 

CASE  XII.     WEDGE-SHAPED  LOADING,  ZERO  AT  HAUNCHES 
ilT  .  —  0.0265  wr2;  MT  =  +  O.I920wrn;  Me  =  —0.1679  wrS;  MB  =  +  0.3056wr3 


Hr'-O.eSOwr 
MT-*0.3e66wr' 
w/oadper  Mc'-0.4^4^wr^ 

unitofcrc.        MB-^0.ad66>yr^ 
\w7ir    Case  17 

CASE  XVII.     UNIFORM  UL.\Nlvi:T  ON  TOP  HALF 


Mc'Mr'^rHr 

Case  13 

CASE  XTII.     WEDGE-SHAPED  BOTTOM  LOADING 
Ur  »  +  0.0265  wr>;  .MT  =  +0.0127  wt";  AIe  =  +0.0138«ri;  MB  -  — 0.1263wi3 


M^—0.a8S4nr3 
\nnr'    Case  18 

CASEXVIIl.     PIPE  Fl'1,1,  OF  WATER 


;v^  !' 
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MT^i-0057wf3 

^^^^'^     Coiseig 
CASE  XIX.     PIPE  HALF  FULL  OF  WATER 


Case  20 


W'reactionper 
unit  ofsa(/c/le 


H^  =  yifr-f^iOfi  -  -£  COS0J 


CASE  XX.     UNIFORM  EADL\L  SADDLE  REACTION 
^  7}°  15"  30°  «5»  60°  75°  90° 

T  0  0002  +4  0  0018  ■  0.0148  0  0483  0.1090  0  1995  0  3183 
[•r  —0  00012  —0  0009  —0.0072  —0  0234—0,0514—0.0902—0.1366 
IE  +0.00012  0  0009  0.0076  0  0149  0.0576  0.1093  0  1817 
1-    —0. 00820    —0.0313    —0.1116  —  0.2197—0.3333—0.4324—0.5000 


Tastes  and  Odors  in  Water  Due  to 
Low  Oxygen  Content 

(aumee  River  Investigations  Indicate  Water  in  Ice- 

Bound  Channel  Subject  to  Anaerobic 

Bacterial  Decomposition 

DISAGREEABLE  tastes  and  odors  in  the  wanter  in 
J  the  water  taken  from  the  Maumee  River  for  domes- 
c  consumption  at  Toledo,  Napoleooi  and  Defiance,  Ohio, 
ive  several  times  in  past  years  been  so  pronounced 
i  to  cause  severe  complaints  by  consumers  as  well  as 
ss  of  fish  life.  In  1920  the  complaints  of  the  water 
irveyed  in  Toledo  and  Napoleon  became  so  general 
lat  the  State  Department  of  Health  was  induced  to 
ake  an  investigation  to  determine,  if  possible,  the 
.use  as  well  as  to  recommend  remedial  measures.  In 
report  made  to  W.  H.  Dittoe,  chief  engineer  of  the 
lard,  by  F.  H.  Waring,  assistant  engineer,  the  con- 
usion  is  reached  that  the  trouble  is  due  to  lowered 
ssolved  oxygen  content  brought  about  by  a  long  con- 
nued  ice  layer.  The  following  notes  are  from  this 
port: 

The  water  of  the  Maumee  River  is  naturally  hard  and 
ntains  an  abnormally  high  chlorine  content  (NaCl),  prob- 
>Iy  due  to  the  gas-  and  oil-well  wastes  which  are  dis- 
arged  into  the  smaller  tributaries  in  and  around  Findlay 
id  Lima.  There  is  not  sufficient  salt  in  the  river  water, 
iwever,  to  cause  any  inconvenience.  In  addition  to  the 
I-  and  gas-well  wastes  mentioned,  the  river  receives  sewage 
illution  from  a  large  number  of  communities  aggregating 
ore  than  15,000  in  population  along  the  banks  of  the 
aumee  and   its  tributaries. 

All  of  the  eleven  communities  within  180  miles,  with 
e  exception  of  St.  Mary's,  which  has  a  treatment  plant, 
scharge  sanitary  sewage  untreated  into  Maumee  River. 
t  a  point  about  five  miles  below  Defiance,  the  state  has 
nstructed  a  dam  across  the  Maumee  River  to  divert  a 
irtion  of  the  flow  to  the  Miami  and  Erie  Canal.     The  dam 

400  ft.  long  and  7  ft.  high  and  causes  slack  water  as 
r  upstream  as  Defiance. 
A  detailed  study  of  the  disturbance  to  the  Toledo  supply 

1912  and  1913  was  made  by  R.  Winthrop  Pratt  for  the 
■partment  of  public  service.  He  concluded  that  the  trouble 
as  due  to  coal-tar  wastes  entering  the  Maumee  River  not 
r  below  the  water-works  intake.  The  wastes  were  car- 
ed upstream  under  certain  conditions  of  wind  and  slack 
ater  currents  past  the  intake  to  the  filter  plant.  The 
•moval  of  these  wastes  to  a  point  farther  downstream 
iminated  the  source  of  complaint. 


During  the  winter  of  1916  and  1917  a  very  marked  re- 
occurrence of  tastes  and  odors  exhibited  itself  in  the  Toledo 
public  water  supply.  The  department  of  public  service 
employed  George  W.  Fuller,  J.  W.  Ellms  and  W.  G.  Clark 
as  consultants  to  advise  the  city  regarding  the  source  and 
possible  means  for  overcoming  the  objectionable  condi- 
tions. In  a  conference  with  the  chief  engineer  of  the  State 
Department  of  Health,  the  conclusion  was  reached  that  the 
tastes  and  odors  were  due  to  the  growth  and  subsequent 
decay  of  vegetation  on  the  river  bed  and  banks,  taking 
place  at  a  time  when  the  river  was  low  and  continuously 
,  ice-bound  for  a  long  period.  The  engineers  recommended 
that  the  city  attempt  to  remove  the  objectionable  gaseous 
constituents  by  aeration  and  the  dissolved  constituents  by 
more  complete  coagulation  with  sulphate  of  alumina.  No 
action  was  taken,  however,  to  provide  the  aeration  recom- 
mended. 

Fish  Life  Destroyed 


y  The  State  Fish  and  Game  Commission  had  received  noti- 
fication from  its  several  deputy  wardens  in  the  Maumee 
River  watershed  that  a  serious  condition  to  fish  life  was 
observed  during  the  winter  of  1919-1920.  As  far  as  could 
be  learned  the  conditions  this  year  were  much  more  injurious 
to  fish  life  than  have  ever  been  noted  in  the  past. 

Investigations  made  in  1920,  when  there  was  2  ft.  of 
ice  on  the  river  and  during  the  breaking  up  of  the  ice, 
indicate  as  low  as  35  per  cent  saturation  before  and  65  per 
cent  after  the  break-up.  At  Toledo  the  figures  were  58  and 
82  per  cent  respectively.  The  odors,  which  were  strong 
grassy,  and  tastes,  were  most  objectionable  when  the  dis- 
solved oxygen  was  lowest.  Only  one  sample  had  a  faint 
tarry   odor. 

During  the  period  of  these  investigations,  infom^ation 
'  was  secured  from  the  State  Department  of  Health  of  Mich- 
!  igan  that  a  similar  condition  prevailed  throughout  that  state 
for  those  public  water  supplies  that  were  obtained  from  sur- 
face sources.  Dissolved  oxygen  studies  on  streams  frozen 
over  indicated  that  on  streams  receiving  no  pollution  of  in- 
dustrial or  municipal  character  whatever,  the  dissolved  oxy- 
gen reached  as  low  as  40  per  cent  saturation.  Some  streams 
exhibited  as  low  as  4  per  cent  saturation  when  influenced 
by  sewage  and  other  wastes. 

As  far  as  could  be  determined  in  this  survey  in  Ohio  in 
1920,  the  one  river  of  size  tributary  to  the  Maumee  River 
which  receives  no  pollution  of  an  industrial  or  municipal 
character,  namely,  the  Tiffin  River,  showed  equally  as  low 
a  dissolved  oxygen  factor  as  the  other  points  examined. 
It  is  not  possible  to  state  how  greatly  the  industrial  wastes 
and  municipal  sewage  aff'ected  the  dissolved  oxygen  and 
oxygen  demand  factors,  and  a  more  extended  study  would 
be  necessary  to  reach  such  a  conclusion.  Nevertheless,  it 
is  felt  that  suflScient  data  are  at  hand  to  make  the  follow- 
ing general  conclusions: 

The  winter  just  past  has  been  severe  and  prolonged  for 
an  unusual  period,  extending  from  very  early  in  December 
to  almost  the  middle  of  March.  Stream  flow  in  the  Maumee 
River  has  been  at  a  minimum  continuously;  in  fact  as  low 
as  can  be  remembered  by  the  older  inhabitants  in  the 
vicinity.  The  dissolved  oxygen  reached  a  point  low  enough 
to  endanger  the  life  of  fish  seriously.  Concentration  of  or- 
ganic materials  in  the  river  water  coming  from  vegetative 
sources  natural  to  the  watershed,  and  coming  from  indus- 
trial and  municipal  wastes,  made  heavy  demand  upon  the 
oxygen  in  the  water,  such  that  decomposition  took  place 
largely  under  anaerobic  conditions.  Ice-bound  conditions 
unbroken  over  the  entire  period  favored  the  anaerobic  de- 
composition. 

Analytical  evidence  indicates  that  the  sources  of  the 
tastes  and  odors  are  the  products  of  such  anaerobic  decom- 
position of  organic  matter.  The  opinions  advanced  in  1917 
by  the  consulting  engineers  employed  by  the  city  of  Toledo 
would  seem  to  be  confirmed  and  a  satisfactory  relief  for 
similar  conditions  in  the  future  would  consist  of  aeration 
of  the  public  water  supplies,  in  conjunction  with  proper 
coagulation  in  the  water  treatment  processes,  so  as  to  re- 
move objectionable  gaseous  constituents  by  aeration  and  the 
dissolved  constitutenta  by  coagulation. 
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Drainage  Reclamation  of  Alkaline 
Irrigated  Lands 

Ditch  and  Tile  Drains  Remove  Alkali  and  Excess 

Water  from  Land  in  Utah  at  Reasonable 

Cost— Old  Drains  Utilized 

By  Charles  F.  Brown 

Consulting  Engineer,  Salt  Lake  City.  Utah 

DRAINAGE)  of  irrigated  lands  which  have  become 
waterlogged  and  alkaline  through  excessive  appli- 
cation of  water  is  ar  increasingly  necessary  supplement 
to  irrigation  projects.  An  example  of  the  successful 
reclamation  of  such  lands  is  afforded  by  Millard  County 
Drainage  District  No.  1,  near  Hinckley,  Utah,  which 
comprises  5,040  acres  in  the  Escalante  Valley  and  is 
irrigated  by  the  Deseret  Irrigation  Co.'s  gravity  canal 
from  the  Sevier  River. 

With  an  abundant  water-supply,  various  portions  of 
the  land  have  been  successively  waterlogged,  made  alka- 
line and  abandoned,  sometimes  returning  after  many 
years  of  temporai-y  productiveness  even  without  drain- 
age. Such  land  responds  rapidly  to  drainage  and  re- 
quires but  a  short  time  for  reclamation,  the  cost  per  acre 
being  small  in  relation  to  the  ultimate  productivity  and 
value  of  the  land  so  treated.  Mistakes  of  design  and 
construction  in  some  tile  drainage  work  had  tended  to 
give  the  impression  that  these  lands  could  no';  be 
drained  and  reclaimed  successfully. 

The  most  important  problems  with  which  the  pioneer 
drainage  engineer.s  and  contractors  were  confronted 
were  as  follows:  (1)  Caring  for  running  sands  in  such 
a,  way  that  the  water  could  be  drained  into  the  tiles 
without  a  flow  of  sand  to  cause  stoppage  of  the  drains ; 
(2)  securing  within  economical  cost  a  filter  medium 
which  would  accomplish  the  objects  of  drainage  with 
permanency  and  durability  of  operation;  (3)  control 
of  irrigation  water  so  as  ta  prevent  damage  to  the 
newly  filled  trenches  and  the  consequent  menace  of 
washing  out  or  displacing  the  tiles;  (4)  salvaging 
earlier  works  on  which  from  $40,000  to  $75,000  had  been 
spent  upon  drains  which  were  damaged  by  sand  and 
erosion  and  were  inefficient  owing  to  the  use  of  small 
tiles  and  especially  long  tile  lines  of  small  sizes. 

Soil  Trkatment — Construction  Mkthods 

Although  the  trouble  was  due  in  part  to  the  use  of 
3  to  4  acre-feet  of  irrigation  water  per  season  on  lands 
that  should  not  have  been  given  more  than  2 J  acre-feet, 
alkali  would  form  on  the  most  carefully  irrigated  lands 
without  artificial  under-drainage.  It  has  been  demon- 
strated on  similar  lands  that  even  if  there  is  no  surplus 
of  water  applied  in  irrigation,  so  that  the  groundwater 
table  is  not  raised  and  the  water  can  be  disposed  of 
entirely  through  the  plants  and  from  the  surface  of 
evaporation,  there  will  still  follow  accumulations  of 
alkaline  salts  within  the  surface  foot  of  soil,  thus 
preventing  the  growth  of  crops. 

Land  in  this  district  is  sandy  clay  loam  of  high  qual- 
ity, but  much  of  it  has  deteriorated  and  was  suitable 
only  for  pasturage  when  the  drainage  district  was 
formed.  Other  portions  threatened  to  fall  into  a  similar 
condition. 

The  first  construction  was  li  miles  of  open  ditch  8  to 
10  ft.  wide  on  the  bottom,  with  side  slopes  of  1  on  li 
for  the  firmer  portions  and  1  on  2  where  the  soil  was 
less  stable.     The  depths  ranged  from  3i  at  the  Sevier 


River  outlet  to  a  maximum  of  12  ft.  through  a  slight 
ridge.  These  dimensions  made  it  possible  ta  discharge 
the  tile  drains  into  the  ditch  above  the  surface  of  the 
water,  thus  preventing  backwater  in  the  tiles  with  pos- 
sible clogging  by  sand  and  sediment.  The  open  ditch 
is  calculated  to  carry  15  sec-ft.  To  protect  it  from  the 
accumulation  of  weeds  and  other  debris  a  wire  mesh 
fence  on  each  side  of  the  spoil  banks  will  be  hung  on 
iron  posts,  permitting  the  burning  of  weeds  as  they 
are  blown  across  the  fields  and  lodged  against  the 
fences.  This  ditch  of  approximately  80,000  cu.yd.  was 
completed  with  one  dragline  excavator  in  15  days. 

Tile  Drain  Layout 

Work  was  then  started  on  the  laying  of  224,000  lin.ft. 
of  6  to  15-in.  tile,  about  58.000  ft.  of  the  largest  size 
being  laid  in  several  parallel  lines  affording  both  field 
drainage  and  outlet  drains.  All  tiles  have  their  tops  ap- 
proximately 5  ft.  below  the  ground  and  the  laterals 
drain  into  the  main  tiles  at  the  top,  again  preventing 
backwater.  Drains  are  from  400  to  1,000  ft.  apart, 
depending  upon  the  degree  of  waterlogging  and  the 
character  of  the  soil.  One  trenching  machine  with  a  crew 
of  seven  men  had  laid  as  high  as  40,000  ft.  of  tile  a 
month,  and  the  average  daily  output  per  machine  from 
Oct.  1  to  June  1  was  1,000  ft.  This  is  rapid  work, 
especially  as  60  per  cent  of  the  tiling  had  cinders  from 
a  sugar  factory  packed  around  the  joints. 

This  type  of  construction  is  used  in  all  quicksand 
pockets  and  in  sandy  lands,  wet  or  dry,  the  cinders 
operating  as  a  filter  to  strain  out  the  sand.  A  shield 
and  tile  laying  apparatus  attached  the  trenching 
machine  enabled  this  packing  to  be  placed  around  the 
joints  at  a  cost  of  less  than  Ic.  per  foot.  The  machine 
also  had  an  attachment  which  provides  an  end  thrust 
of  several  hundred  pounds  on  the  tile  until  the  cinders 
and  partial  back-filling  are  in  place,  thus  overcoming' 
the  tendency  of  the  tiles  to  "creep"  behind  the  machini 
and  leave  wide  joints  through  which  the  earth  might 
enter.  In  soft  ground  the  tiles  were  laid  on  1-in.  boards 
8  in.  wide,  breaking  joints  with  the  tile. 

When  water  is  first  applied  to  the  newly  filled  trenche; 
or  onto  the  lands  in  irrigation,  a  thin  iron  sheet  i; 
fitted  between  the  tile  joints  at  intervals  of  600  ft.  t 
cause  backwater  and  consequent  saturation  until  th< 
filling  is  thoroughly  puddled  and  settled.  This  is  re- 
moved after  the  irrigation  supply  has  been  cut  off  am 
the  roughly  filled  trenches  have  settled  compactly  dowi 
to  the  level  of  the  surrounding  lands  so  that  no  subse 
quent  erosion  would  occur  due  to  ordinary  irrigation 

Sand  Traps  Installed 

Sand  traps  3  x  6  ft.  with  bottoms  18  in.  below  thi 
bottom  of  the  tiles  and  open  to  the  surface  were  in 
stalled  where  required.  These  are  of  wood,  but  wil 
serve  as  forms  for  future  concrete  boxes.  These  san( 
traps  are  .specially  frequent  at  junctions  with  old  tilinj 
which  it  was  sought  to  salvage.  In  the  earliest  stag* 
of  the  salvaging  these  traps  had  to  be  emptied  of  san< 
twice  daily,  but  the  necessity  is  much  less  frequent  whei 
flushing  the  old  lines  had  ceased. 

Spring  crops  have  been  grown  on  lands  which  a  yea 
ago  were  white  with  alkali.  The  efliciency  of  the  sy."- 
tem  is  indicated  by  the  fact  that  the  15-in.  tiles  ar 
running  full  while  irrigatimi  is  in  progress  and  abou 
half  full  when  the  section  drained  is  not  being  irri 
gated.     Cross-connecting  drains  have  been  installed  t 


November  10,  1B21 


ENGINEERING     N  E  W  S - R  E  C  O  R  D 


773 


distribute  any  excess  flow  of  one  line  during  irrigation 
to  other  lines  not  so  heavily  loaded. 

About  $15,000  worth  of  the  former  ineffective  work 
has  been  salvaged  by  adapting  new  plans  to  old  and  by 
the  use  of  sand  traps  wherever  water  could  make  its 
way  through  the  old  drains.  More  than  half  of  the  old 
drains  will  be  put  back  into  service,  but  in  some  cases 
it  has  been  necessaiy  to  build  new  tile  drains  around 
sections  that  have  been  completely  clogged.  Benefits 
were  assessed  at  an  average  of  about  $100  an  acre.  The 
total  cost  of  old  and  new  work  will  average  $48  an  acre. 

The  writer's  direction  of  the  work  began  in  February, 
1920,  but  he  had  been  engaged  previously  on  surveys 
and  investigations.  Three  separate  contracts  were  let: 
open  ditch,  D.  A.  Foley  Construction  Co.;  manufactur- 
ing the  concrete  tile  on  the  ground,  J.  T.  Corbridge, 
Salt  Lake  City;  laying  the  tile  drains,  Baer  Drainage 
Co.,  Ogden,  Utah. 

Strength  of  Concrete  at  Increasing 
Intervals  After  Mixing 

By  Ross  C.  Durst 

Assistant  Professor  of  Civil  Engineering,  Municipal 
University  of  Akron,  Ohio 

THE  tables  below  show  the  results  of  an  experi- 
ment performed  in  the  regular  laboratory  testing 
classes  in  the  University  of  Akron,  Ohio.  Eight  par- 
ties made  tests  which  are  averaged  in  the  tables.  The 
object  was  to  determine  the  loss  in  strength  caused  by 
using  concrete  which  had  been  allowed  to  stand  for  some 
time  before  using.  The  tests  were  performed  with 
1 : 3  mortars,  using  a  variety  of  brands  of  cement. 

TABLE  I.     STRENGTH  OF  CONCRETE  MOLDED  AT 
INCREASING  INTERVALS  AFTER  MIXING 


(Lb. 

Av. 
Time  After  Mix              Tens. 
Normal    383 

1  hour 338 

2  hours       336 

per  Sq.In.) 

Av. 
Comp. 
2,396 
2.410 
2.367 
2.019 
2.228 
1.508 
1.392 
1,401 
1,108 

555 

Per  Cent 

ot  Normal 

Tension 

100  00 

88  2 

87  9 

84    3 

78  0 

70  2 

61   4 

54  3 

43.9 

28.9 

Per  Cent 
ol  Normal 

Comp. 

100  00 

100.6 
98  7 

323 

84  3 

4  hours 

299 

269 

92  9 
62  9 

235 

58  1 

7  hours 

8  hours 

9boura 

208 

168 

Ml 

58  5 
46  2 
22.9 

In  the  experiments  in  Table  I  the  entire  mass  was 
thoroughly  mixed,  using  normal  consistency.  At  inter- 
vals of  one  hour,  just  sufficient  material  for  molding 
a  sample  was  cut  off  and  molded,  leaving  balance  of 


TABLE  11. 
Tim.-  Aft.r  Mi 

STRENGTH 
INTERVAL 

(Lb. 

X            Av.  Tf-ns 
348 

OF  CONCRETE  REMIXED 
.S  OF  ONE  HOUR 

per  Sq.In.) 

Per  Cent 

of  Normal 

1      Av  Conjp.            Tens. 

2,014                100  00 

2,238                  94  25 

2,253                  96.26 

2,162                  92.53 

1,945                  83.6 

1,794                  83  0 

1,324                  58.9 

1,135                  55.2 

1.013                  31.4 

565                  41.7 

AT 

Per  Cent 
ol  Normal 

Comp. 

100  00 

1  hour  . . . 

328 

335 

lll.l 
111.8 

322 

107.3 

291 

96.6 

.      .         289 

89  7 

205 

65  7 

192 

56.3 

1  Kniim 

179 

50.3 

''XIIIS. 

M5 

2t.O 

mass  undi.sturbed.  In  the  experiments  of  Table  II  the 
same  procedure  was  followed  except  the  entire  mass 
was  remixed  at  intervals  of  one  hour.  The  experiment 
given  in  Table  III  was  performed  very  carefully  by  two 
seniors  using  ?  hour  intervals.  They  also  ran  a  third 
test  adding  a  small  amount  of  water  each  time.    . 


TKST  III. 

STRENGTH  OF  CONCRETE  AT  INTERVALS  OF 

ONE-HALF 

HOUR 

(Lb.  per  Sq.In.) 

Time  of  Mak 

ing         . Remixed 

—  Unmixed  — 

^Tempered  -- 

Tens.     Comp. 

Tens.       Comp, 

Tens.      Comp , 

Normal     , 

315        2.700 

347        3,680 

268        3,017 

341        2,767 

335        3,217 

287        2,822 

1  hour.  - . 

355        3,590 

362        3,818 

322        2,797 

387        3,325 

366        4,090 

310        3,085 

432        3,577 

370        4,037 

222        3,230 

.    .              420        3,427 

360        3,900 
372        3,830 

320        3,212 

3  hours          

349        3,370 

306        2,895 

3i  hours 

382        2,870 

397        3,520 

312        3,075 

4  hours  . 

316        2,840 

367        3,837 

334        3,577 

4^  hours 

324        3,012 

347        3,085 

287        3,287 

5  hours 

346        2.712 

315        2,935 

332        3,617 

312        2.835 

302        2,335 

364        3,355 

6  hours 

203        1.948 

243        2,257 

325        3,740 

233        2,075 

277        2,255 

341        3,610 

7  hours 

170        1,742 

235        2,170 

358        3,312 

7J  hours 

207        1,360 

201         1,477 

387        3,250 

8  hours 

121            800 

156         1,510 

320        3,585 

228        1,540 

214         1,902 

326        4,207 

Three  briquette 

3  made  from  Pile  No.  1, 

and  immediately 

immersed  in  wnter 

gave  the  following  test: 

Tension    Comp. 

153  1,425         Average  tension  of   168  lb.  and  compression  of   1,472  lb., 

214  2,037         which  shows  that  the  immersion  in  water  did  not  help  to 

137  955         increase  the  strength. 

As  shown  by  the  last  column  of  Table  III  there  was 
a  slight  but  continuous  increase  in  strength  showing 
a  greater  strength  at  the  end  of  8i  hours  than  at  the 
beginning.  No  sweeping  conclusions  can  be  drawn  from 
these  results.  They  seem  to  indicate  that  very  little 
strength  is  ever  lost  up  to  the  third  or  fourth  hour  while 
in  practically  ever>'  case  there  is  an  increase  in  strength 
at  the  end  of  the  first  hour. 


Concrete  Bridge  Floor  Replaced  by  Wood 

REPLACEMENT  of  the  concrete  floor  of  an  important 
.  highway  bridge  in  Indiana  by  wood  is  now  in  prog- 
ress, under  direction  of  the  State  Highway  Commission. 
The  structure  crosses  the  White  River  at  Bloomfield,  and 
has  three  spans,  two  of  142  ft.  and  one  of  300  ft.  c.  to  c. 
end  pins.  It  has  a  16-ft.  roadway.  Its  concrete  floor 
has  been  giving  frequent  trouble  from  heavy  trucks 
breaking  through,  and  repair  work  has  been  found  diffi- 
cult,  according  to   William   J.   Titus,  bridge  engineer. 

A  strength  survey  and  investigation  of  the  old  struc- 
ture indicated  that  substitution  of  a  wood  floor  for  the 
concrete  floor  would  not  only  do  away  with  the  present 
maintenance  difficulties,  but  would  make  it  possible  to 
increase  the  live-load  capacity  of  the«structure  (with 
respect  to  the  strength  of  the  floor  members)  from 
about  10  tons  to  15  tons.  Accordingly  a  contract  was 
awarded  to  E.  C.  Wright,  of  Bloomfield,  for  removing 
the  old  floor  and  putting  in  a  creosoted  wood-block  floor, 
at  a  price  of  $9,370.86.  The  new  floor  consists  of  3-in. 
blocks  in  1-in.  diagonal  sheathing  on  3-in.  transverse 
subplanking  on  nailing  strips  bolted  to  the  I-beam 
stringers.     All  the  timber  is  creosoted. 

The  concrete  floor  now  being  removed  is  not  believed 
to  be  the  original  one.  It  is  thought  probable  that  the 
spans  were  originally  built  with  timber  floor,  and  the 
concrete  floor  was  applied  later;  this  belief  is  sup- 
ported by  the  fact  that  the  concrete  floor  was  very  thin, 
which  may  be  attributable  to  the  fact  that  when  the 
substitution  was  made  the  trusses  were  found  not  strong 
enough  to  permit  of  placing  a  heavier  concrete  floor. 
Apparently,  also,  the  concrete  was  injured  by  freezing 
at  the  time  of  laying.  Mr.  Titus  says,  "There  is  noth- 
ing about  the  transaction  which  would  indicate  that  a 
properly  designed  and  placed  concrete  floor  can  by  any 
possibility  be  destroyed  by  abrasion  by  traffic.  All  of 
our  new  steel  bridges  are  being  constructed  with  con- 
crete fliTora,  with  a  IJ-in.  monolithic  wearing  surface. 
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Washington  Building  Reconstruction — Columns  of 
Lower  Story  Replaced  by  Girders 

Modernization  of  an  Early  New  York  Office-Building  Involves  Difficult  Operation — 40-Ton  Girders  in 
Pairs  at  Second  Floor  Carry  Weight  of  Eight  Stories,  Transferred  From  Columns  by  Wedging 

By  T.  Kennard  Thomson 

Consulting  Engineer,  New  York  City 


IN  THE  EAELY  eighties  one  of  the  old  New  York 
Schuyler  family  sold  his  residence  at  No.  1  Broad- 
way, which  was  then  torn  down  and  the  big  and  impos- 
ing (for  those  days)  Washington  Building  was  erected 
on  the  site.  This  building  was  recently  bought  by  the 
International  Mercantile  Marine  Co.  Having  long  since 
lost  its  imposing  appearance,  due  to  the  dingy  brick 
exterior  and  hopelessly  dark  entrance  halls  and  the  like, 
it  needed  renovating  badly.  So  the  new  owners  retained 
Walter  B.  Chambers,  architect,  to  turn  the  dismal  old 
building  into  a  modern  office  structure  of  the  very  high- 


rooms  clear  of  columns  for  the  full  width  from  the  Bat- 
tery Place  wall  to  the  court  wall  on  the  whole  length 
of  the  building  from  Broadway  to  Greenwich  St.  The 
columns  were  removed  for  three  stories  in  height,  which 
enabled  the  old  floor  on  the  Broadway  level  to  be  taken 
out  and  replaced  by  a  new  floor,  about  a  foot  higher 
than  the  old,  and  the  old  second  floor  to  be  removed 
entirely,  together  with  the  columns  immediately  above 
and  below  it. 

This  makes  the  old  third  floor  the  new  second  floor. 
It  makes  the  steerage  booking  oflice  a  room  40  x  100  ft., 


PIGS.  1  AND  2.     WASHINGTON  BUILDING  BEFOKE  AND  AFTEH  KECONSTKUCTION 


est  class.  Mr.  Chambers'  artistic  genius  has  succeeded 
in  transforming  an  eyesore  (Fig.  1)  into  a  really  beauti- 
ful edifice  (Fig.  2).  The  accomplishment  of  this  feat 
involved  somfe  very  interesting  engineering  problems, 
which  were  successfully  solved  by  ingenious  design  and 
construction  methods. 

The  building  has  a  frontage  on  Broadway  of  96  ft. 
IJ  in.,  on  Battery  Place  of  171  ft.  6','  in.,  and  on  Green- 
wich St.  of  103  ft.  Ill  in.  Rearranging  its  lower  floors 
into  steamship  booking  offices  was  one  of  the  main  struc- 
tural elements  of  the  work. 

In  order  to  obtain  a  steerage  booking  office  in  the 
basement,  and  a  first  and  second  class  booking  ofl[ice 
on  the  ground  floor,  an  entire  row  of  eight  columns  (and 
two  others,  or  ten  in  all)  was  removed,  producing  two 


15  ft.  high,  and  the  first  and  second  class  booking  office 
a  room  40  x  160  ft.,  24  ft.  high.  These  booking  offices  in 
addition  to  their  artistic  merit  will  have  the  great  advan- 
tage of  large  windows  on  three  sides.  The  light  and 
natural  ventilation  thereby  secured  make  decided  con- 
trast with  the  old  Wiishington  Building. 

The  first  operation  in  the  reconstruction  was  shoring 
up  the  window  openings  and  stripping  the  red  brick 
and  brownstone  facing  from  the  entire  surface  of  the 
three  fronts,  replacing  it  with  a  beautiful  Indiana  lime- 
stone. Care  was  taken  to  strip  only  one-half  of  the  oU 
brick  piers  at  a  time,  so  as  to  avoid  endangering  tht 
safety  by  cutting  off  too  much  at  once.  Owing  to  the 
pressure  of  time  and  the  necessity  of  arranging  with 
the  tenants  so  as  to  cause  them  the  least  possible  incon- 
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Ba+tery    Place 
FIG.    3.     PLAN  OP  SECOND   FLOOR    GIRDERS 
Middle  columns  in  first  story  removed  after  eight-story  load  was 
transferred  to  girders. 

venience,  it  was  necessary  to  place  the  outside  ashlar 
work  before  tackling  the  ticklish  job  of  removing  the 
three  tiers  of  columns  from  under  the  eleven  stories 
above. 

Fortunately,  the  old  building  was  founded  for  the 
most  part  on  bedrock.  And  to  be  safe  beyond  a  doubt — 
safety  first  was  theJieynote  of  this  work — it  was  decided 


to  put  reinforced-concrete  distributing  girders,  as 
shown  in  the  sectional  drawing,  Fig.  4,  under  the  column 
bases.  These  girders  are  spread  at  the  middle  to  pass 
on  either  side  of  the  middle  columns,  which  were  to  be 
removed  later. 

It  should  be  stated  here  that  the  old  building  is  of 
wall-bearing  construction.  The  outside  walls  consist  of 
heavy  brick  piers  between  the  various  window  openings, 
and  the  floors  are  supported  by  these  walls  in  conjunction 
with  interior  cast-iron  columns.  If  one  had  judged 
solely  by  the  cross-sectional  area  of  the  old  brick  piers 
and  the  high  grade  of  the  brickwork,  which  had  been 
laid  up  in  good  cement  mortar  (very  unusual  in  those 
days),  he  would  not  have  hesitated  to  strip  the  old  work 
for  the  new  ashlar  without  elaborate  precautions  such 
as  the  shoring  shown  in  the  view,  Fig.  7;  but  examina- 
tion showed  that  the  apparent  factor  of  safety  had  been 
very  largely  reduced  by  chimney  and  other  flues  as  well 
as  numerous  vertical  chases  or  i-ecesses  for  pipes,  etc 
For  this  reason  one  of  the  first  steps  was  to  wash  out 
the  soot  and  dirt  of  the  flues  and  other  openings  as 
found,  and  fill  them  with  concrete. 

To  carry  the  ground-floor  framing  on  a  clear  span 
between  walls,  new  girders  were  inserted,  each  being 


Plan   of  Reinforced  Conore+e  Foundation  Girder 


FIG.   4.   NEW   STRUCTURAL   SYSTEM    IX   FIRST   STORY;   COLUMN  BRACKETS  FOR  TRANSFERRING  LOAD  TO  GIRDERS 
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FIG.  5.     HALF  OF  DOUBLE  GIRDER  BEING  RAISED 
Two  chain  blocks  hung  from  wooden  trusses  traveling  on  sec- 
ond floor  were  used  to  lift  the  40-ton  load.     Cribbing  was  placed 
to  follow  up  the  lift. 

double  so  as  to  pass  around  the  center  column,  which 
was  later  removed.  They  consisted  of  two  28-in. 
I-beams  of  180  lb.  per  lin.ft.  On  top  of  the  ends  of 
these  girders  were  set  steel  columns  with  cantilever 
tops  to  carry  the  main  girders  of  the  second-floor  fram- 
ing. These  latter  were  designed  to  carry  the  eleven 
floors  above  after  the  columns  below  had  been  cut  out 
their  arrangement  and  proportions  are  given  by  the  plan 
and  section.  Figs.  3  and  4. 

Each  of  the  second-floor  girders  was  built  up  of  48 
X  i-in.  web  plate,  a  two  8  x  6  .x  1-in.  flange  angles,  and 
four  21  X  i-in.  cover  plates  for  each  flange.  The  girders 
are  41  ft.  9*  in.  long.  The  girders  at  the  east  and  west 
ends  are  of  special  design  because  of  local  conditions. 

In  the  meantime,  two  new  floors  had  been  added  to 
the  top  of  the  building  by  transformation  of  the  old 
mansard  roof  into  two  new  stories,  and  construction  of 
a  new  roof  over  these. 

As  the  owners  and  architects  did  not  wish  to  take  the 
slightest  risk  of  cracking  the  new  ashlar  facing  or  in 
any  other  way  damaging  the  building,  or  alarming  the 
tenants,  considerable  expense  was  incurred  to  accom- 
plish these  results.  The  company's  chief  of  construc- 
tion, William  F.  Gibbs,  held  a  series  of  conferences 
including  the  architect,  his  engineers  and  consulting 
engineer,  and  the  various  contractors  concerned.  At 
these  meetings  several  methods  of  shoring,  raising  the 


BUILDI.XG   \VKI>ul:,l>   I  I-  u.\    UlRiJEU.S  AT   SECOND- 
FLOOR  LEVEL 


girders,  etc.,  were  considered  by  the  help  of  a  working 
model,  after  which  the  plan  subsequently  carried  out 
was  approved. 

The  first  intention  was  to  roll  the  heavy  main  girders 
in  from  Battery  Place  and  raise  them  two  floors  by 
means  of  two  gin  poles  operated  by  hoisting  engines. 
But  it  was  realized  that  there  is  always  a  chance  of  the 
rope  slipping,  or  some  other  slight  accident,  which  might 
cause  the  girders  to  drop,  thereby  alarming  the  tenants 
or  producing  even  more  serious  results.  So  it  was 
decided  to  build  two  frames  or  travelers  to  run  on  the 
second  floor,  each  consisting  of  a  pair  of  heavy  wooden 
Howe  trusses,  long  enough  to  span  one  panel  of  the 
floor,  and  lift  the  girders  by  chain  hung  from  these 
travelers.  The  travelers  were  set  on  rollers,  so  that 
after  one  girder  had  been  lifted  they  could  be  rolled  to 
the  next  panel.  After  being  rolled  into  position,  a 
bent  of  12  x  12  timbers  resting  on  the  basement  floor 
was  placed  under  each  of  the  travelers  to  avoid  strain- 
ing the  old  floor  system. 

Each  pair  of  trusses  carried  a  25-ton  differential 
chain  block.  To  make  assurance  doubly  sure,  as  the 
girders  were  lifted  a  timber-crib  blocking  was  built  up 
near  each  end  as  fast  as  the  girder  was  lifted,  so  that 
even  if  the  hoisting  tackle  slipped  the  girders  could  not 
drop  more  than  a  few  inches.  As  the  girders  were 
hoisted  to  the  old  second  and  third  floors,  a  few  beams 
were  removed  until  the  girder  had  passed  up,  after 
which  they  were  replaced.  But  before  doing  this,  an 
elaborate  system  of  temporary  wooden  shores  and  struts 
was  inserted,  and  in  addition  two  li-in.  tie  rods  were 
anchored  in  each  brick  pier,  and  run  diagonally  across 
the  building,  just  below  the  new  second-floor  level,  very 
effectively  tying  the  four  walls  together.  These  rods 
were  left  in  place  and  buried  in  concrete. 

Wedges  Under  Brackets 

When  a  pair  of  girders  was  in  place,  the  steel  brackets 
shown  in  Figs.  4  and  6  were  securely  bolted  to  the  old 
cast-iron  columns  just  over  the  girders  by  32  l.-in. 
turned-bolts.  Between  the  bottom  of  the  bracket  and 
top  of  the  pair  of  girders  were  placed  six  pairs  of  steel 
wedges,  three  over  each  girder,  which  were  gently  driven 
into  place. 

These  wedges  were  each  33  in.  long,  6^  in.  wide,  1*  in. 
thick  at  the  butt,  tapering  down  to  about  I  in.  at  the 
other  end,  which  gave  a  slope  of  about  I  in.  per  ft. 
They  bore  on  a  fj-in.  plate  21  in.  square  which  rested  on 
the  girders.  When  necessary,  when  the  wedges  had 
been  driven  in  as  far  as  they  could  without  obtaining 
the  full  deflection  of  the  girders,  two  pairs  of  wedges 
were  driven  a  little  more,  allowing  the  third  pair  to  be 
withdrawal  and  a  shim  plate  to  be  inserted.  Then  the 
other  two  pairs  were  also  taken  out,  one  pair  at  a  time 
and  shim  or  filler  plates  inserted  as  before.  Had  only 
one  pair  of  wedges  been  used  over  each  girder,  it  would 
have  been  a  very  serious  matter  to  remove  them  if  the 
slope  or  length  of  the  wedges  had  not  been  sufficient  to 
secure  the  deflection  of  the  girders  which  the  weight  of 
the  superimposed  building  would  cause.  With  three 
pairs  side  by  side  the  change  became  easy. 

When  all  of  the  brackets  were  bolted  to  the  columns, 
the  driving  of  the  wedges  commenced  as  follows:  Two 
long  steel  rails,  for  use  as  rams  to  drive  the  wedges 
liome,  were  slung  from  a  movable  frame  on  two  sides 
of   the  columns  so   that  the  wedges  could   be  driven 
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simultaneously  over  each  girder  and  from  each  side. 
The  men  thus  swung  the  four  rails  or  rams  simulta- 
neously. When  slack  had  been  entirely  taken  out  of  the 
wedges  over  the  first  pair  of  girders,  a  similar  opera- 
tion took  place  on  the  next  column,  and  when  all  of  the 
columns  had  been  so  wedged,  work  was  resumed  on  the 
first  set  again.  Thus  the  operation  was  repeated  in  a 
number  of  stages,  to  avoid  any  danger  of  one  column 
being  lifted  more  than  another. 

The  object  of  the  wedging  was  to  transfer  the  entire 
weight  of  the  eleven  stories  above  to  the  new  girders, 
and  to  assure  that  the  ultimate  deflection  of  the  girders 
had  taken  place  before  removing  the  columns  below. 
As  the  following  table  shows  in  detail,  the  girders  de- 


FIG.  7.  SCAFFOLDING  FOR  REPLACEMENT  OF  STONE 
FACING 

fleeted  from  i  in.  to  §1  in.,  and  the  columns  were  raised 
from  A  to  iJ  in. : 

EFFECT  OF  WEDGING 


Girder 

Combinetl 

Column 

Deflected. 

Effort, 

Number 

In. 

In. 

In. 

11 

1/4 

15/32 

23/32 

5/16 

13/16 

36/32 

33 

5/16 

13/16 

36/32 

34 

3/8 

1/4 

20/32 

35 

7/16 

3/8 

26/32 

36 

7/16 

1/2 

30/32 

37 

11/16 

5/16 

32/32 

38 

1/2 

15/32 

31/32 

39 

5/16 

25/32 

35/32 

29 

3/16 

19/32 

25  32 

No  effort  was  made  to  hurry  the  wedging,  which  was 
spread  over  two  weeks. 

It  is  probable  that  this  wedging  was  carried  slightly 
farther  than  necessary,  as  daylight  was  seen  at  the  joint 
of  the  columns  to  be  removed  and  the  columns  which 
were  left  in  place,  which  was  hardly  necessary  evi- 
dence, as  tapping  with  a  hammer  clearly  indicated  that 
the  lower  columns  had  been  relieved  of  their  load.  As 
the  upper  columns  were  raised,  the  section  of  the  col- 
umn below  seemed  to  follow  up,  due  to  expansion  of  the 
cast  iron  and  to  the  release  of  pressure  on  the  founda- 


tions. Theoretically  the  columns  should  not  have  been 
raised  at  all,  and  the  wedging  performed  only  for  the 
purpose  of  getting  the  ultimate  deflection  out  of  the 
girders  and  just  releasing  the  strain  on  the  columns. 
Practically,  however,  the  results  are  as  shown  on  the 
preceding  table.  After  it  was  evident  that  the  new 
girders  were  carrying  the  entire  load,  the  new  con- 
crete floor  was  put  in  place,  without,  however,  causing 
any  further  deflection  of  the  girders. 

The  next  operation  was  to  burn  off  the  heavy  cast- 
iron  columns.  One  complete  cut  from  the  acetylene  gas 
torch  at  an  angle  of  45  deg.  permitted  an  easy  removal 
of  the  old  columns.  When  they  had  been  removed,  each 
pair  of  girders  was  connected  by  a  pair  of  plate-girder 
diaphragms  directly  under  the  superimposed  columns  and 
on  top  of  these  diaphi-agms  and  under  the  columns  were 
placed  two  broad  wedges,  21  x  If  x  24  in.  These  wedges 
were  driven  snug,  simply  to  take  up  the  flack  without  re- 
leasing the  pressure  from  the  wedges  on  top  of  the  plate 
girders.  The  diaphragms  would  carry  half  the  load 
above  if  called  upon  to  do  so,  and  were  simply  inserted 
as  an  additional  factor  of  safety.  The  space  between 
diaphi-agms  and  girders  will  be  filled  with  concrete,  and 
the  cast-iron  columns  above  will  be  filled  with  grout  or 
concrete  up  to  the  top  of  the  li-in.  bolts,  to  avoid  any 
danger  of  the  latter  rusting  out.  The  brackets  them- 
selves, which  are  in  the  partition  walls,  will  also  be 
encased  in  concrete. 

The  contractors  were:  The  Whitney  Co.,  general  con- 
tractors; A.  E.  Norton,  Inc.,  steelwork;  Miller-Daybill 
&  Co.,  shoring. 

0.  F.  Semsch,  N.  Lorentz  Malmros,  and  A.  I. 
McGloughlin,  architectural  engineers  for  Walter  B. 
Chambers,  deserve  great  credit  for  the  unique  design 
and  capable  supervision.  F.  Rabbe,  Jr.  was  the  super- 
intendent on  the  site  for  the  architect,  who  retained  the 
writer  as  consulting  engineer. 


Number  of  Persons  in  Family  and  Dwelling 
4.3  and  5.1,  Respectively 

The  average  number  of  persons  to  a  family  in  the 
United  States,  according  to  the  1920  census,  is  4.3  and 
the  average  per  dwelling  is  5.1.  A  family  is  any  number 
of  persons  living  together  as  a  single  household, 
whether  it  be  one  person  or  all  the  occupants  of  a 
hotel.  A  dwelling  is  any  structure  whatsoever  in  which 
one  or  more  persons  regularly  sleep,  be  it  a  tent  or  an 
apartment  house  sheltering  many  families.  Both  the 
size  of  families  and  persons  per  dwelling  have  declined 
in  each  decade  since  1880,  as  follows:  Families,  5; 
4.9;  4.7;  4.5;  4.3.  Persons  to  each  dwelling,  5.6;  5.5; 
5.3;  5.2;  5.1.  In  general,  the  average  size  of  families 
(1920)  is  greatest  in  the  Southern  and  least  in  the 
Western  states,  but  for  individual  states  the  range  is 
from  3.5  in  Nevada  to  5  in  North  Carolina.  Population 
per  dwelling  (1920)  is  greatest  in  New  England  and 
the  Middle  Atlantic  States  and  smallest  in  the  West, 
while  by  separate  states  the  minimum  is  3.7  in  Nevada 
and  the  maximum  7.8  in  New  York.  For  the  entire 
United  States,  the  1920  population  is  105,710,620,  in 
24,351,476  families,  living  in  20,697,004  dwellings,  the 
corresponding  figures  for  1880  are:  Population,  50,- 
155,783;  dwellings,  8,955,812;  families,  9,945,916.  The 
number  of  families  per  dwelling  was  1.18  in  1920  and 
1.1  in  1880 
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A  Few  of  the  Engineering  Problems  of  Municipalities 

Abstracts  of  Papers  and  Reports  Presented  at  the  Aimual  Convention  of  the  Ameri- 
can Society  for  Municipal  Improvements  Held  at  Baltimore,  Md.,  Oct.  24-28,  1921 


Report  on  Traffic  and  Transportation 

By  Arthur  H.  Blanchard 

Professor  of  Highway  Engineering.   University  of  Michigan,  Ann 
Arbor,  Mich. 

The  Committee  on  Traffic  &  Transportation  (consisting  of 
Prof.  Blanchard,  chairman,  Robert  Hoffman  and  Charles  0. 
Boyd)  submitted  the  following  report: 

Investigations  conducted  during  1921  influence  the  com- 
mittee strongly  to  urge  the  general  adoption,  by  municipal 
governments,  of  the  recommendations  embodied  in  its  1920 
report  relative  to  the  following  subjects: 

(1)  Use  of  "dummy  cops"  at  street  intersections. 

(2)  Installation  of  rotary  traffic  at  street  intersections, 
wherever  practicable. 

(3)  Design  and  construction  of  long-radius  curb  corners. 

(4)  Economic  design  of  street  widths  on  through  thor- 
oughfares in  small  towns  and  cities. 

(5)  Utilization  of  by-pass  highways  for  tovims  and  cities 
located  on  important  national,  state,  and  county  trunk 
highways. 

(6)  Consideration  of  the  installation  of  motor  bus  routes 
in  municipalities  when  an  extension  of  the  public  passenger 
transportation  system  is  required,  in  view  of  the  resulting 
advantages  of  such  installations  from  the  standpoints  of 
maintaining  the  maximum  practicable  traffic  capacity  of 
streets  and  of  avoiding  the  use  of  car  traclcs  in  roadways. 

Based  on  a  careful  analysis  of  public  passenger  trans- 
portation, the  committee  considers  that  it  is  highly  desir- 
able, from  the  standpoints  of  economic  public  service  trans- 
portation and  the  efficient  use  of  municipal  streets  by 
traffic,  that  the  society  should  strongly  condemn  the  devel- 
opment of  "wild-cat"  jitney  service.  Not  only  is  the  instal- 
lation of  such  service  undesirable  from  the  standpoint  of 
overcrowding  of  streets  with  five-passenger  public  trans- 
portation vehicles  but  it  is  obviously  unfair  to  public  service 
corporations,  operating  under  franchises,  to  be  forced  to 
compete  wth  a  jitney  service  which  almost  universally  is 
operating  on  an  uneconomic  basis. 

Highway  Transportation  Division  Reco.mmended 
The  committee  recommends  that  a  highway  transport 
division  should  be  installed  in  engineering  or  highway  de- 
partments of  municipalities  having  a  population  of  over 
100,000.  The  duties  of  this  division  would  be  to  deal  with 
all  matters  pertaining  to  traffic  and  transportation  which 
affect  the  economic  design  and  maintenance  of  streets  and 
their  efficient  use  by  pedestrians  and  all  classes  of  vehicles. 
One  of  the  important  functions  of  such  a  division  would 
be  to  make  highway  transport  surveys  as  preliminary  to 
the  design  and  redesign  of  streets,  the  determination  of 
efficient  methods  of  maintenance  and  the  formulation  of 
recommendations  pertaining  to  efficient  traffic  regulations. 
A  highway  transport  survey  embodies  all  investigations 
in  the  field  and  office  which  are  necessary  to  determine  the 
probable  amount,  character  and  effects  of  the  future  traffic 
which  will  use  a  given  highway  during  the  lives  of  its 
several  component  parts.  Such  a  survey  for  a  given  street 
may  cover  a  consideration  of  all  of  the  following  factors: 
(1)  All  highway  elements  which  affect  economic  highway 
transport;  (2)  legislation  relative  to  franchises  and  rates, 
weights,  dimensions,  and  speeds  of  passenger  cars,  trucks, 
tractors  and  trailers;  (3)  state  and  urban  traffic  regulations; 
(4)  vehicular  and  population  statistics;  (,5)  traffic  censuses 
of  motor  and  horse-drawn  vehicles  and  cars  operating  on 
tracks;  (6)  vehicular  operat'on  as  affecting  roadways  and 
other  parts  of  highways;  (7)  present  and  future  traffic  and 
commercial  transport  developments  in  such  fields  as  agricul- 
tural and  dairy  farming,  mines,  quarries,  gravel  and  sand 
pits,  oil   fields,   lumber  tracts,   fisheries,   plants,  factories. 


wholesale  and  retail  stores,  parks  and  parkways,  summer 
and  amusement  resorts,  and  real  estate  improvements, 
which  affect  or  will  affect  the  traffic  on  the  street  under 
consideration;  (8)  common  carriers  such  as  steam  and  elec- 
tric railroads  and  waterway  transportation  companies  and 
their  relationship  to  street  traffic;  and  (9)  the  characteris- 
tics of  the  methods  of  highway  transport  such  as  street 
car,  rural,  interurban  and  urban  motor-bus  operation,  munic- 
ipal haulage,  long  and  short  general  rural  haulage,  rural 
motor  express,  intercity  haulage,  intercity  express,  and 
horse   transport. 

Men  assigned  to  a  highway  transport  division  should  be 
experienced  highway  engineers  who  have  or  are  rapidly 
acquiring  a  knowledge  of  the  following  subjects:  City  plan- 
ning; highway  transport  economics,  legislation,  surveys  and 
methods;  highway  transport  management,  including  delivery 
systems,  scheduling  and  routing;  traffic  regulations;  inter- 
relationship of  highway,  railway  and  watenvay  transport; 
port,  terminal  and  warehouse  facilities;  and  the  funda- 
mentals of  the  mechanism  and  operation  of  automobiles, 
motor  trucks,  tractors  and  trailers. 


Subways  for  Cit^  Transportation 

By  Robert  Ridgway 

Chief  Engineer,  Transit  Commission,  New  York 

Prior  to  the  War,  New  York's  subways  cost  to  construct, 
including  track,  stations  and  other  appurtenant  work, 
maintenance  and  underpinning  of  abutting  buildings  and 
maintenance  and  restoration  or  reconstruction  of  surface 
and  subsurface  utilities,  but  excluding  the  furnishing  and 
installation  of  third  rail,  signals,  lights  and  other  equip- 
ment, from  $700,000  per  track-mile  in  an  outlying  portion 
of  Brooklyn  to  $2,500,000  per  track-mile  in  a  very  congested 
section  of  lower  Manhattan.  Similar  costs  at  pre-war 
prices  for  a  steel  elevated  railroad  were  about  $275,000  per 
track-mile  for  a  three-track  line  and  about  $235,000  per 
track-mile  for  a  two-track  line.  These  costs  would  be  much 
greater  at  the  present  time.  To  put  it  in  another  way:  a 
given  amount  of  money  for  rapid  transit  construction  would 
build  from  four  to  five  times  as  much  elevated  line  as 
subway. 

With  these  facts  in  mind  it  would  seem  that  subways, 
notwithstanding  their  many  advantages,  must  be  confined 
to  the  congested  portions  of  a  city,  using  elevated  struc- 
tures or  open  cuts  for  the  extensions  into  the  less  congested 
and  outlying  parts.  It  is  a  fact  that  other  considerations 
thpn  financial  ones  sonu'times  govern.  For  instance,  an 
elevated  railroad  could  be  constructed  in  the  narrow  street 
of  the  most  intensely  used  business  section  of  a  city  for 
a  fraction  of  the  cost  of  a  subway,  but  public  opinion 
might  not  permit  it  to  be  built  there  and  might  insist  upon 
having  the  subway,  notwithsUmding  the  much  higher  cost. 

First  Subway  Work  in  1900 
In  1900,  the  City  of  New  York,  by  the  Rapid  Transit 
Railroad  Commissioners,  began  the  construction  of  the  first 
subway  to  be  municipally  owned  and  to  be  privately  oper- 
ated under  a  lease  running  50  years,  with  a  provision  for 
a  25-year  renewal.  Operation  was  begun  in  October,  1904, 
in  the  first  portion  to  be  completed  and  was  extended  from 
time  to  time  until,  in  1908,  the  fii\st  two  contracts  were  in 
full  operation. 

The  number  of  passengers  carried  by  the  Dual  System, 
that  is,  the  rapid  transit  lines,  for  the  year  ended  June  30, 
1921,  amounted  to  over  1,418,000,000.  The  average  on  busi- 
ness days  is  about  4,172,500  and  the  maximum  for  one 
day  was  about  4,929,000.  This  occurred  in  February,  1920, 
on  the  occasion  of  a  snow  storm,  partially  tying  up  surface 
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car  traffic  -which  increased  subway  traffic.  These  figures 
are  exclusive  of  the  passengers  carried  by  the  surface  Tines, 
the  bus  lines  and  the  suburban  services  of  the  trunk  line 
railroads. 

The  intensively  developed  portion  of  New  York  is  beyond 
question  a  subway  district  but  the  roads  are  taken  out  of 
the  ground  as  the  outlying  or  less  congested  portions  of  the 
city  are  reached  and  the  extensions  are  carried  on  elevated 
structures.  Compared  with  subways,  elevated  railroads  are 
simple  to  construct  and  can  be  built  in  far  less  time.  In 
normal  times,  an  elevated  structure  can  be  finished  ready 
for  track  in  from  18  to  24  months  of  the  date  when  work 
in  the  field  is  begun  and  the  discomfort  to  the  public  and 
interference  with  traffic  on  account  of  the  construction,  is 
confined  to  a  small  part  of  this  period.  The  disturbance 
of  the  street  surface  and  of  the  utilities  underlying  it  is 
relatively  slight.  With  a  section  of  a  subway,  on  the  other 
hand,  from  3  to  4  years'  time  is  usually  required  for  con- 
struction and,  except  where  it  is  at  such  depth  that  the 
work  is  done  by  tunneling  methods,  it  requires  generally 
the  entire  reconstruction  of  the  street  and  of  the  sewers, 
water  and  gas  mains  and  other  structures  beneath  it. 

An  analysis  of  57  subway  contracts  showed  the  total  ex- 
penditures on  account  of  them  to  have  been  distributed  as 
shown  in  the  accompanying  table. 


PERCENTAGE  DISTRIBUTION  OP  SUBWAY  CXDNSTRUCTION 
COSTS 
Item  of  Work  Percentage    of  Cost 

Earth     excavation 25.6% 

Rock    excavation 15.9% 

Concrete    14.0% 

Riveted  steel,  furnished  and  erected 7.4% 

Rolled  steel,  furnished  and  erected 7.2% 

Steel  rods,  furnished  and  erected 1.0% 

Underpinning    buildings 6.5% 

Supporting  existing  railroads 2.7% 

Ccnstruction  o£  new  sewers 3.8% 

Relocating  pipes  and  ducts  in   street 2.8% 

v/atorproofing,  railroad  ducts  and  miscellaneous  work....  13.1% 

Total    100.0% 

The  design  oi  z.  sdbway  must  take  into  account,  among 
other  things,  the  gec'lDsical  conditions,  the  location  of  the 
rock  if  any,  the  character  of  the  soft  ground,  the  presence 
or  absence  of  ground  water,  the  widths  of  the  street  and 
the  character  of  the  buildings  abutting  on  them,  the  charac- 
ter size  and  number  of  the  subsurface  utilities,  the  surface 
tracks  and  the  elevated  railroads,  if  any,  the  depth  to  which 
the  subway  must  be  placed  to  cross  over  or  under  or  to  join 
other  subways  already  constructed  or  to  be  constructed. 
Careful  surveys  must  be  made  shoving  all  of  the  conditions, 
reference  points  and  bench  marks  established,  borings  made, 
the  surface,  subsurface  and  overhead  structures  located  and 
plotted,  notes  made  of  the  condition  of  pavements,  build- 
ings, etc. 

New  York's  subways  differ  from  those  of  other  cities  in 
that  their  trunk  lines  provide  for  express  as  well  as  local 
service  in  both  directions.  This  means  that  four  or  more 
tracks  are  required. 

The  stations  are  of  the  local  and  express  type.  The 
local  stations  are  located  from  i  to  *  mile  apart  and  the 
express  stations  usually  at  longer  intervals,  generally  from 
IJ  to  2  miles  apart.  The  typical  local  station  has  side 
platforms  and  those  of  the  express  stations  are  usually  be- 
tween the  local  and  express  tracks.  In  the  Interborough 
subway,  the  platforms  of  the  express  stations  are  about  480 
ft.  long  to  accommodate  their  10-car  trains,  the  cars  of 
which  are  51  ft.,  2  in.  long.  The  plr.tforms  of  the  original 
local  stations  now  accommodate  6-car  trains  while  those 
constructed  within  the  past  ten  years  are  desiprned  for  the 
full  10-car  trains.  The  cars  of  the  Municipal  Railway  Corp. 
are  66  ft.  long  and  the  platforms  of  their  local  and  express 
stations  are  now  made  530  ft.  long  to  accommodate  8-car 
trains. 

The  city-owned  subways  were  built  under  construction 
contracts  prepared  by  the  commission's  engineering  force 
and  the  construction  was  supervised  by  it.  The  work,  ex- 
clusive of  Contracts  1  and  2,  was  divided  into  87  construc- 
tion contracts,  in  addition  to  which  there  were  many  other 
construction  contracts  for  track  work,  station  finish,  yards, 
shops  and  miscellaneous  work.    The  construction  contracts 


varied  from  about  $500,000  to  $6,000,000  in  value.  Prior 
to  1912,  the  lump  sum  form  of  contract  was  used,  but, 
since  then,  the  unit  price  form  has  been  employed  except 
in  a  few  special  cases. 

The  cost  of  constructing  the  Dual  System  will  be,  when 
completed,  over  $400,000,000  and  of  equipping  the  lines  and 
improving  and  extending  the  companies'  own  lines  over 
$186,000,000.  These  costs  include  the  city-owned  lines  built 
between  1900  and  1913,  but  do  not  include  the  extensive 
company-owned  lines  constructed  prior  to  1913.  About  one- 
quarter  of  the  construction  cost  and  all  of  the  equipment 
cost  are  borne  by  the  two  operating  companies  and  the  two 
systems  will  includs,  when  completed,  approximately  70 
miles  of  subway,  17  miles  of  railroad  in  open  cut  below 
street  grades  and  on  embankment,  126  miles  of  steel  and 
concrete  viaducts  and  bridges,  a  total  of  213  miles  of  rail- 
road and  619  miles  of  single  running  track.  All  but  10 
miles  of  this  total  mileage  of  railroad  is  in  operation. 
*     *     * 

Engineer  Student  and  Public  Service 

By  a.  N.  Johnson 
Dean.  Engineering  College.  University  of  Maryland 

An  Important  Field  which  the  engineer  has  scarcely  en- 
tered, and  in  which  he  now  plays  but  a  small  part,  is  the 
direction  of  public  affairs.  The  role  that  is  to  belong  to 
the  engineer  is  hardly  realized,  even  by  the  profession 
itself,  much  less  by  the  general  public.  But  there  is  aris- 
ing in  the  minds  of  engineers  of  vision  a  realization  of  the 
larger  field  of  usefulness  that  awaits  the  technically  trained 
man. 

All  the  many  arguments  that  are  to  be  found  in  the 
proceedings  of  engineering  societies  show  conclusively,  at 
least  to  the  satisfaction  of  the  engineers,  that  their  train- 
ing and  attainments  would  secure  for  the  public  a  more 
efficient  management  of  many  of  its  more  important  under- 
takings; and  the  engineers  are  probably  right.  But  the 
fact  remains  that  the  public  does  not  intrust  its  affairs  to 
engineers,  even  in  those  instances  where  all  agree  that 
the  technical  skill  of  the  engineer  must  be  employed.  And 
so  the  engineer  reports,  while  someone  else  directs. 

If  members  of  the  engineering  profession  should  be  in- 
trusted with  greater  responsibility  in  the  management  of 
public  affairs,  and  such  has  not  happened,  it  seems  obvious 
that  the  engineers  themselves  have  not,  as  yet,  made  the 
right  move  for  the  desired  end.  That  tradition  is  against 
such  recognition,  and  that  the  engineer  is  usually  handi- 
capped by  lack  of  intimate  knowledge  of  the  relation  be- 
tween political  organization  and  management  of  public  af- 
fairs, is  to  suggest  that  engineering  schools  have  an  obliga- 
tion to  assist  their  students  to  gain  a  different  viewpoint 
as  to  what  their  careers  may  be.  When  the  only  outlook 
presented  the  student  is  to  become  a  good  technician,  there 
need  be  little  surprise  felt  if  these  men  individually,  or  as 
a  group,  develop  a  field  of  activity  that  occupies  in  the 
public  mind  a  position  secondary  to  that  of  men  who  look 
forward  to  careers  in  public  life  and  take,  and  are  con- 
ceded, leadership  in  public  activities. 

It  was  with  these  considerations  in  mind  that  the  follow- 
ing statement  was  written  as  it  appears  in  the  1921-22 
catalogue  of  the  University  of  Maryland.  Under  the  head- 
ing. Engineering  College,  it  states  that  the  courses  are 
undergoing  reorganization  and  that  "the  general  purpose 
is  to  broaden  the  courses  of  instruction  the  better  to  pre- 
pare young  mon  to  enter  the  public  service.  The  large  pub- 
lic works  program  contemplated  in  practically  every  state 
in  the  union  makes  urgent  the  dmand  for  engineers  trained 
for  such  work.  The  public  service  demands  the  electrical 
and  mechanical,  as  well  as  the  civil  engineer.  Maryland 
needs  such  men  to  carry  on  her  great  highway  and  large 
public  undertakings  contemplated  in  various  cities  and  coun- 
ties. Such  training  seems  pre-eminently  a  function  of  the 
State's  university.  It  is  not  the  intention  that  the  subject 
matter  of  the  courses  shall  be  essentially  different  from  that 
usually  given,  but  that  the  viewpoint  of  the  student  and  the 
application  of  the  principles  will  be  that  of  public  service. 
In  order  to  give  the  time  necessary  both  to  the  technical 
subiccts  and  to  those  of  a  more  general  character,  a  careful 
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revision  of  all  courses  of  study  is  being  made  so  that  the 
utmost  time  available  in  each  term  may  be  used  to  the  best 
advantage." 

Sewage  Disposal  for  Small  Municipalities 

By  John  F.  Skinner 

Principal   Assistant    City    Engineer,    Rocliester,    N.    Y. 
The  Sub-Committee  on  sanitation,  including  sewage  dis- 
posal   (John  F.   Skinner,  chairman)    submitted  the  follow- 
ing report: 


The  present  study  is  intended  to  cover  villages  and  small 
cities.  One  principle  only  may  be  postulated  which  will 
apply  to  all  cases,  viz:  Each  situation  is  a  distinct  problem 
to  be  studied  and  solved  truthfully,  always  remembering 
that  the  truth  upon  any  subject  is  obtained  by  marshalling 
all  the  facts  in  their  proper  relations.  In  view  of  the 
above  it  may  be  helpful  to  outline  the  data  to  be  considered, 
the  conclusions  therefrom,  the  resulting  type  of  plant 
applicable,  the  elements  of  disposal  plants  and  certain 
observations. 


I. — Data  to  Be  Considered 

1.  Physical  Conditions. 

A.  Area  of  Territory 

(a)  Present 

(b)  Future 

B.  Character  of  Territory 

(a)  Compact   or   scattered 

(b)  Residential,      commercial      or 

industrial 

(c)  Flat  or  hilly,  gentle  or  steep 

slopes 

(d)  Low,    requiring    pumping,    or 

high,  allowing  gravity  outfall 

(e)  Geology:    sand,    gravel,    day, 
quicksand,  rock 

C.  Population,     De^isity    and     Total 

Numbers 

(a)  Present 

(b)  Future 

(c)  Resident 

a.  Home  and  business 

b.  Home  only  (commuters) 

(d)  Nonresident  (industrial) 

(e)  Seasonal  (summer  colony) 

(f)  Transient  (summer  resort) 

2.  Sewerage  System. 

A.  Character  of  Sewer  System 

(a)  Separate 

(b)  Combined 

B.  Aiywunt  of  Sewage 

(a)  Dry  weather  flow!  _,.„.„j  ■„. 

(b)  Maximum    flow    | obtained  by. 

a.  Amount  of  water  supply  and 
population 

b.  Sewer  gagings 

c.  Proportion  of  storm  water  ad- 

mitted in  case  of  a  combined 
system 

d.  Precipitation,     run-off     data, 
percent  impervious,  etc. 

C.  Character  of  Selvage 

(a)  Domestic  waste 

(b)  Industrial  waste 

a.  Solids 

b.  Color 

c.  Odor 

d.  Source 

e.  Chemical  constituents 

f.  Temperature 

(c)  Ground  water 

(d)  Street  wash   (in  case  of  com- 

bined system),  quantity  of 
manure,  leaves,  grit,  etc.,  re- 
ceived through  surface  sewers 

(e)  Settleable  and  suspended  solids 

with   their  settling  rates 

(f)  Effect  of  various  precipitants, 

especially  in  the  case  of  pre- 
ponderating trade  wastes 

(g)  Oxygen     demand  —  putresci- 

bility 

3.  Body  OF  Water  Receiving  Effluent 

A.  Nov-Pnf.ahle,  no  Bathing 

B.  Salt     Water     with.     Beaches     to 

Protect 

C.  Tidal  Stream — Bathing 

D.  Frenh  Water  Lake 

(a)  Bathing 

(b)  Water  supply 

E.  FrcKh   Water  Stream 
(ji)   Tiargo  or  small 
(b)   Riparian  uses 


(c)  Industrial  uses 

(d)  Bathing 

(e)  Water   supply 

F.  State  Regulations  Regarding  Dis- 

charge of  Seivage 

G.  Currents — Dilution  and  dispersion 
H.  Deep  or  Shallow 

I.  Constayit  or  Variable  Level 

(a)  Fluctuation    due  to   tides 

(b)  Fluctuation  due  to  precipita- 

tion 

(c)  Fluctuation  due  to  storage 

J.  Temperatures — Water  and  sewage 
K.   Wind — Prevailing    direction    and 

intensity 
L.  Vegetation 
M.  Pollution    Other    Than    By    This 

Effluent 
N.  Protection  of  Fish,  Oysters,   etc. 
O.  Visual  and  Aerial  Nuisance 
4.  Funds  Available  for  Sewage 

Treatment 

H. — Conclusions  From  the  Data 

1.  Volume  of  Sewage  to  be  Treated 

A.  Dry  Weather  Flow — Present  and 

future 

B.  Maximum  Flow  —   Present   and 

future 

C.  Distribution  —  Through    day    and 

week 

2.  Character  of  Sewage 

A.  Variation  i»  Density 

B.  Solids — Settleable   and    suspended 

C.  Oxygen    Demand  —  Putrescibility 

D.  Color,  Odor,  etc. 

.'!.  Character  of  Treatment  Indicated 

A.  Discharge  into  Non-Potable  Water 

(a)  Remove    floating    and    coarse 

suspended  objects 

(b)  Remove  grit  where  necessary 

to  prevent  deposits  in  stream, 
lake  or  long  outlet  pipe 

B.  Discharge  into  Small  Non-Potable 

Stream 
In    addition    to    "(a)     and     (b)" 
above  treat  further  sufl^ciently  to 
prevent  nuisance 

(c)  Remove    settleable    solids    and 

40  to  90  per  cent  of  suspended 
solids  by  tank-treatment 

(d)  Oxidize  efl^luent 

C.  Discharge     into     Large     Potable 

Stream  or  Lake  where  there  is 
Ample  Dilution  and  Oxidation. 
Treat  as  in  (a),  (b)  and  (c). 
"(c)"  may  be  omitted  if  the 
effluent  does  not  appreciably 
effect  the  receiving  body  of  water 

(e)  Disinfect     the     effluent     when 

sewage  pollution,  possible 
from  the  effluent,  can  be  de- 
tected near  bathing  beaches 
or  water  works  intakes 

D.  Discharge     Info     Small     Potable 

Stream  or  Lake 
Treat  as  indicated  in   "(a),    (b), 
(c),  (d)  and  (e)"  above 

III.— Type  of   Plant   Applicable 

Without  entering  into  controversy  as 
to  the  amount  removable  by  screens, 
in   this   paper,   coarse    solids   are   dis- 


tinguished from  fine,  in  that  the  latter 
are  best  removed  by  sedimentation  or 
precipitation. 

The  above  operations  may  be  accom- 
plished respectively  by  means  of  the  fol- 
lowing devices: 

(a)  Remove  floating  and  coarse  sus- 

pended objects  —  by  coarse 
racks,  fine  racks  or  mechanical 
screens 

(b)  Remove  grit — By  detritus  cham- 

bers 

(c)  Remove  settleable  solids  and  40 

to  90  per  cent  of  suspended 
solids — By  tank  treatment  with 
or  without  precipitants 

(d)  Oxidize  Effluent — By  irrigation, 

sand  filtration,  contact  beds, 
trickling  filters,  or  aeration  or 
activation 

(e)  Disinfect  the  Effluent — By  liquid 

chlorine  or  bleach 

IV. — Elements  of  Disposal  Plants 

1.  Removal  of  Solids 

A.  Screening  Devices 

(a)  Coarse  Racks:  Bars  2  to  4  in. 

apart  for  large  objects  in 
Combined   Sewage 

(b)  Fine  Racks:  Bars  3   in.  apart 

for  coarse  floating  and  sus- 
pended matter  in  fresh  sew- 
age, when  followed  by  tank 
treatment 

(c)  Fine  Mechanical  Screens:  For 

coarse  floating  and  suspended 
matter,  particularly  in  the 
case  of  stale  or  septic  sewage 
when  follovi'ed  by  further 
treatment.  The  removal  is 
mainly  garbage.  Also  where 
no  further  treatment  is  re- 
quired, as  above  in  II  -  3  -  A 
and  C. 

B.  Detritus   Chambers:   For  the  re- 

moval of  grit  and  hea\'y  (mainly 
inorganic)  solids  which  will 
settle  from  a  stream  flowing  at  a 
mean  velocity  of  one  foot  per 
second.  This  should  precede  fine 
racks  or  screens;  more  important 
for  combined  sewage 

C.  Tanks:  For  the  removal  of  settle- 

able solids  and  40  per  cent  to 
90  per  cent  of  suspended  solids 

(a)  Septic   tanks,   8   to   12   hours 

detention 

(b)  Biolilic  tanks 

a.  Agitation    chamber    6    to    8 
hours  detention 

b.  Settling  chamber  2  to  3  hours 
detention 

(c)  Imhoff  Tank 

a.  Flow  chamber — S  hours  mean 
detention  for  best  removal 

b.  Digestion     chamber — 4     to    6 
months  sludge 

(d)  Settling  Tank — ^  hours  mean 

detention  with  continuous  re- 
moval of  sludge  for  separate 
digestion,  with  or  without  a 
precipitant 

2.  Oxidation  of  Effluent 

A.  Dilution  in  lakes  or  streams 
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B.  Broad  Irrigation:  Only  applicable 

under  unusual  conditions  of  iso- 
lation and  cheap  land 

C.  Sand     Filters:      Only     applicable 

wliere  large  areas  of  natural 
sand  and  gravel  are  available  in 
suitable  location 

D.  Contact   Beds :    For    locations    so 

close  to  habitations  that  the 
spray  from  sprinlvlers  would 
cause  nuisance 

E.  Trickling  Filter:  of  broken  stone  or 

brush.  This  is  probably  the  best 
known  method  of  artificial  oxida- 
tion of  tank  effluent.  When  care- 
fully designed  and  constructed 
they  have  been  uniformly  succes- 
ful  on  well  settled  sewage  which 
does  not  contain  unusual  ele- 
ments, trade  wastes,  etc.  They 
are  expensive  to  construct  but 
cheap  to  operate.  They  should 
be  followed  by  settling  basins  for 
secondary  sludge. 
F  Aeration  or  Activation :  The  proc- 
ess known  as  "Activated  Sludge" 

V. — Observations 

There  are  certain  details  in  the  construction  and  operation 
of  disposal  plants  which  are  too  often  overlooked,  as  they  are 
generally  omitted  in  the  literature  of  the  subject.  Provide 
the  plant,  where  necessary,  with:  (1)  Water  under  pres- 
sure; (2)  industrial  railway;  (3)  light;  (4)  heat  in  build- 
ings where  men  work  in  cold  weather;  other  buildings  will 
be  kept  from  freezing  by  the  sewage;  (5)  repair  shop  with 
forge,  pipe  cutter,  stock  and  dies  and  bench  tools;  (6) 
laboratory  and  apparatus;  (7)  power  for  the  above  and 
other  uses;  (8)  labor  under  competent  supervision. 

The  moving  of  sludge,  grit  and  screenings  is  often  most 
conveniently  accomplished  by  an  industrial  railroad  prefer- 
ably operated  by  storage  battery  locomotives,  as  this 
method  obviates  the  danger  of  exposed  trolley  wires.  In 
fortuitous  situations  like  two  of  the  present  and  two  of  the 
future  plnnts  of  Rochester,  N.  Y.,  power  is  obtained  from 
the  fall  of  the  sewage  and  fuel  is  only  used  for  heating, 
otherwise  it  must  be  provided  and  becomes  an  important 
element  in  the  expense  of  the  plant. 

A  certain  amount  of  labor  may  be  effectively  employed  in 
hosing  and  washing  down  decks  and  walls,  skimming  tanks, 
agitating  scum  in  gas  slots  by  streams  or  by  the  use  of 
tampers  to  prevent  the  formation  of  a  continuous  crust  and 
afford  free  vent  for  the  gas.  Labor  is  also  required  in 
operating  gates,  removing  sludge,  grit  and  screenings; 
raking  over  the  surface  of  trickling  filters  when  the  first 
"ponding"  appears,  inspecting  and  cleaning  spray  nozzles 
daily  as  well  as  the  distributing  and  collecting  pipes.  Such 
operations  are  most  certainly  performed  when  a  methodical 
schedule  is  maintained  and  directed  by  a  responsible  man  on 
the  job. 

Flies — Flies  in  large  numbers  are  disgusting  around  a 
disposal  plant  and  can  be  largely  avoided  by  reasonable  pre- 
cautions. As  they  come  to  obtain  food,  they  can  be  dis- 
couraged by  keeping  all  surfaces  washed  clean  and  by 
barring  floating  solids  from  quiescent  water  in  tanks.  In 
the  relatively  rapid  current  of  a  detritus  chamber  in 
advance  of  screens,  it  is  only  necessary  to  keep  the  walls 
washed  clean.  Grit  from  a  properly  operated  detritus  cham- 
ber will  not  attract  flies,  neither  will  well-digested  Imhoff 
sludge  whether  wet,  spadable  or  dry.  Fine  screens  and 
efficient  scum  boards,  hosing  and  occasional  skimming  will 
minimize  the  floating  solids  in  a  settling  tank,  or  reduce 
them  to  such  size  that  they  will  not  support  a  fly.  Screen- 
ings attract  flics  as  they  are  largely  composed  of  garbage. 
They  should  be  covered  with  grit,  earth  or  ashes  or  com- 
pacted and  sprinkled  with  borax  solution.  Small  moth  flies 
which  are  found  in  warm  weather  on  and  above  a  Trickling 
Filter  come  from  the  larvae  resident  on  the  stones  just 
below  the  surfaces.  They  do  not  travel  far  from  the  filter 
and  are  not  objectionable.  They  may  be  kept  out  of  other 
portions  of  the  plant  by  screening  doors,  windows  and 
other  openings,  and  by  providing  curtain  walls  dipping 
below  the  surface  of  the  sewage. 


produces  a  well  oxidized  effluent 
by  means  of  agitation  and 
thorough  mixing  of  sewage,  air 
and  previously  aerated  sludge. 
It  is  a  plant  relatively  cheap 
to  install  but  most  expensive 
to  operate.  It  requires  less 
area  than  any  other  artificial 
method  of  oxidation  but  it  is 
limited  to  situations  where  cheap 
power  is  available  where  fertil- 
izer can  be  produced  as  an  offset 
to  the  expense  of  operation  and 
upon  a  large  scale.  Certain 
adaptations  still  in  the  experi- 
mental stages  offer  promise  of 
success. 
3.  Disposition  of  Solids 
A.  Screenings 

(a)  Incineration 

(b)  Composting  for  fertilizer 

(c)  Treated  as  garbage 

a.  Buried 

b.  Burned 

c.  Reduced 


B.  Grit:  Dumped  for  filling 

C.  Sludge 

(a)  With  or  without  digestion 

a.  Dumped  in  deep  water  or  dis- 
charged during  flood  condi- 
tions 

b.  Lagooned  or  dried  in  furrows 
and  covered 

(b)  With  digestion  —  Drained  on 

drying  beds  and  used 

a.  For  fertilizer 

b.  For  fertilizer  base 

c.  For  filling 

.  Disposition  of  Effluent 

A.  Direct     into    receiving    body    oi 

water 

B.  Through   Long   Conduit   to    avoid 

local  pollution 

C.  Chlorination  where  necessary  with 

a.  Liquid  chlorine  or 

b.  Bleach 
To  Protect 

(a)  V.''ater  Supply 

(b)  Shell  Fish 

(c!    Bathing  Beaches 


Odors — The  best  plan  for  dealing  with  odors  is  to  sur- 
round the  plant  by  a  large  tract  of  land  municipally  owned 
and  controlled,  but  '^ven  then  certain  odors  which  reach  to 
considerable  distances  may  produce  nuisance  unless  con- 
trolled. 

Well  digested  Imhoff  sludge  is  not  objectionable  and  can 
be  noticed  only  in  the  immediate  neighborhood.  Odor  from 
screenings  can  be  controlled  by  covering  as  suggested  above. 
Liquid  sewagei  when  undisturbed  does  not  give  much  offense, 
but  when  it  is  broken  up  in  rapid  currents  by  means  of 
baffles,  or  tumbled  over  weirs,  it  becomes  more  noticeable. 

Odors  have  been  found  objectionable  at  distances  of  half 
a  mile  when  sewage  is  blown  into  the  atmosphere  as  spray, 
by  air  under  pressure.  This  nuisance  does  not  occur  when 
the  wind  direction  is  unfavorable,  nor  yet  when  there  is 
perfect  quiet.  A  strong  wind  or  good  breeze  does  not  seem 
to  cause  trouble  to  leeward  for  the  vapor  is  too  attenuated 
when  mingled  with  a  considerable  volume  of  air.  Smells 
seem  to  be  carried  furthest  with  a  scarcely  perceptible  drift 
of  the  air.  The  remedy  for  this  condition  consists  in  cover- 
ing so  that  rising  spray  or  vapor  will  impinge  upon  the 
under  surface  of  the  cover  and  be  condensed. 

At  the  main  (Irondequoit)  sewage  disposal  plant  of 
Rochester,  N.  Y.,  where  the  total  cost,  including  the  site  of 
315  acres  on  the  shore  of  Lake  Ontario,  was  $97.5, .'iOO,  and 
where  45  ft.  head  is  available  most  of  the  time,  the  cost  of 
accessories  such  as  water  works,  railroad,  grading,  light 
and  power  was  $108,000.  In  general  such  accessories, 
including  equipment  of  shop  and  laboratory,  may  amout  to 
10  or  15  per  cent  of  the  cost  of  the  plant. 


Sludge  Disposal  at  the  Rochester 
Sewage  Disposal  Plant        , 

By  N.  Adelbert  Brown, 

Engineer  In  Charge  of  Sewage  Dlspo.sal,  Rochester,  N.  T. 

The  sludge  beds  at  the  Rochester  sewage-works  were 
designed  on  the  generally  accepted  rule  of  1  sq.ft.  to  three 
persons,  and  under  the  local  climatic  conditions  this  area 
has  proven  satisfactory.  The  Irondequoit  plant  handles 
combined  sewage.  The  ten  Imhoff  tanks  are  preceded  by 
grit  chambers  and  Riensch-Wurl  screens  and  are  designed 
to  serve  200,000  people.  There  are  forty  individual  beds, 
each  approximately  44  ft.  square.  The  tanks  are  built  in 
double  units  with  a  common  sludge  trough.  This  trough 
is  on  the  wall  between  two  rows  of  four  beds,  allowing  the 
sludge  from  any  tank  to  be  diverted  to  one  of  eight  beds. 
The  troughs  have  a  slope  of  1  in  50,  which  gives  a  high 
velocity,  and  are  nearly  self  cleaning.  Tlie  sludge  is  dis- 
charged onto  the  center  of  the  bed  through  an  18-in.  open- 
ing controlled  by  stop  boards  in  the  side  of  the  trough. 
The  sludge  falls  onto  a  concrete  splash  plate.  A  depressed 
channel  extends  transversely  to  the  sludge  troughs  between 
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the  first  and  second  and  the  third  and  fourth  beds  of  each 
tier.  This  channel  is  4  ft.  below  the  top  of  the  bed  and  9 
ft.  deep  and  9  ft.  wide.  In  this  channel  is  laid  a  narrow 
gage  track  for  the  sludge  cars  and  on  the  walls  are  tracks 
for  a  gantry  crane. 

The  beds  are  level  and  consist  of  2  in.  of  fine  sand,  3  in. 
of  coarse  sand,  8  in.  of  gravel  and  6  in.  of  broken  stone. 
They  are  underdrained  by  .Sin.  farm  tile  laid  with  open 
joints,  8  ft.  c.  to  c.  These  tile  discharge  into  an  open  drain 
under  the  track  channels. 

The  ImhofF  tanks  have  two  rings  of  perforated  pipe  in 
each  hopper  and  the  sludge  is  agitated  each  week.  The 
sludge  pipes  are  also  blown  out  and  left  filled  with  clear 
water  after  each  drawing.  No  cones  arc  found  in  the  sludge 
surface  and  no  plugging  of  the  pipes  has  been  experienced. 

Drawings  are  made  during  the  season  as  often  as  the 
removal  of  the  dried  sludge  permits.  Nine  inches  of  wet 
sludge  are  drawn  on  a  bed.  The  drawing  season  is  reason- 
ably constant,  as  shown  by  the  following  table: 

Year         First  Drawing         Last  Drawing         Period  in  Days 


1918 

April  15 

November  15 

214 

1919 

April  29 

December  10 

225 

1920 

May  7 

December  31 

238 

1921 

March  24 

While  the  season  is  nearly  the  same  each  year  the  num- 
ber of  drawings  varies  according  to  the  weather.  In  1920 
each  bed  received  nine  fillings,  an  average  of  one  every  25 
days.  In  1921,  an  extreme  drought  permitted  seven  draw- 
ings between  March  24  and  June  23,  an  average  of  one 
every  13  days,  with  the  longest  drying  period  22  days  and 
the  shortest  10  days.  Up  to  Aug.  10  four  additional  draw- 
ings have  been  made  which  gives  a  season's  average  to  date 
of  12.6  days  per  bed. 

To  remove  the  dried  sludge,  two  trains  of  6J-cu.yd. 
industrial  cars  are  used.  The  trains  are  run  in  the  de- 
pressed channel  under  the  gantry  crane  which  lifts  the  car 
bodies  from  the  trucks  and  sets  them  on  the  bed  and  re- 
places filled  bodies  on  the  trucks.  In  loading  cars,  stone 
forks  are  used  and  the  sludge  lifted  in  cakes  approximately 
12  in.  square.  A  few  extra  car  bodies  set  on  the  beds  per- 
mits the  moving  of  trains  without  delaying  the  labor  force. 
The  trains  are  hauled  by  storage  battery  locomotives  and 
the  crane  is  electrically  operated,  as  power  is  developed  at 
this  plant  from  the  eflluent. 

The  usual  force  consists  of  one  foreman,  one  hoist  man, 
two  locomotive  runners  and  eleven  laborers.  Eight  men 
do  the  loading,  one  is  on  each  train  to  dump  the  cars  and 
one  is  at  the  dump  to  keep  the  track  clear.  This  crew  will 
remove  on  an  average  200  cu.y'd.  of  loose  dry  sludge  in  8  hr. 
With  labor  at  50c.  and  55c.,  and  neglecting  power  costs, 
this  sludge  is  delivered  to  the  spoil  bank  at  33c.  per  cubic 
yard. 

During  much  of  the  season,  the  sludge  is  sold  to  farmers 
as  removed  from  the  beds.  The  cars  are  run  to  the  tipple 
and  dumped  directly  into  the  wagons  or  trucks.  As  the 
tipple  is  located  further  from  the  beds  the  additional  haul 
and  delays  in  dumping  increase  the  cost  of  removal  10 
per  cent. 

The  sludge  when  drawn  contains  from  79  to  86  per  cent 
of  moisture.  It  is  more  dense  in  the  first  drawings  each 
season  and  is  thinner  as  thej  season  progresses.  At  the 
time  of  removal  the  moisture  is  reduced  to  from  50  to  60 
per  cent.  A  rain  on  the  beds  after  the  cracking  has  occurred 
packs  the  sludge  .«o  that  it  is  difficult  to  reduce  the  moisture 
below  60  per  cent  in  any  reasonable  time.  The  shrinkage 
in  drying  is  normally  a  little  more  than  half  of  the  wet 
volume.  Analysis  of  a  dry  sample  yields  2.2  per  cent  nitro- 
gen and  56.3  per  cent  mineral  matter. 

Due  to  the  depth  of  the  tanks,  the  entrained  air  bubbles 
expand  greatly  when  drawn  onto  the  bed  and  make  the 
dried  sludge  a  light,  porous  cake. 

Quantity  of  Sludge 

The  quantity  of  sludge  varies,  but  the  average  for  three 
years  has  been  1.51  cu.yd.  of  wet  sludge  per  million  gallons. 
In  a  large  plant  the  dispo.sition  of  the  dry  sludge  becomes 
a  problem.  Realizing  this,  the  plant  at  Rochester  started 
in  1918  to  develop  a  demand  for  it  as  a  fertilizer.    During 


that  time  it  was  given  to  any  farmer  who  would  load  and 
draw  it  away.  The  plant  is  located  in  a  fruit  and  truck 
garden  section  having  a  sandy  loam  soil.  Reports  of  the 
use  of  this  fertilizer  were  not  enthusiastic.  This  was  in 
part  due  to  a  belief  that  enthusiastic  reports  would  increase 
the  price.  In  1919  a  charge  of  50c.  a  load  was  made,  the 
buyer  loading  from  the  dump,  and  more  was  drawn  away 
than  in  the  previous  year  with  no  charge.  A  proposal  came 
from  the  farmers  that  with  a  more  convenient  method  of 
loading  they  would  pay  a  higher  price.  The  tipple  was 
erected  and  the  price  put  at  75c.  per  car,  the  car  holding 
nearly  2  cu.yd.  When  sludge  is  not  being  removed,  the 
dump  is  still  open  at  50c.  per  yard.  During  1920  the  income 
from  this  source  was  $1,015.  To  July  1,  1921,  it  has  been 
.$G50.  The  income  is  small  but  the  disposal  of  continually 
increasing  qnantities  is  preventing  an  accumulation  on  the 
grounds  of  the  plant. 

It  is  being  hauled  for  distances  up  to  five  miles.  In  peach, 
cherry  and  pear  orchards  it  is  used  as  a  top  dressing  spread 
around  the  trees.  On  the  truck  farms  it  is  spread  at  the 
rate  of  50  cu.yd.  per  acre  and  ploughed  under.  The  truck 
men  use  it  under  corn,  tomatoes,  celery,  cabbages  and 
melons.  It  is  still  impossible  to  obtain  reports  favorable  to 
sludge,  but  the  same  farmers  are  drawing  it  after  four 
years  of  trial  and  using  more  than  ever  before. 


St.  Paul  to  Vote  on  Abandoning  Commission 
Government  Plan 

The  Charter  Commission  of  St.  Paul,  Minn.,  has 
submitted  a  draft  of  a  proposed  new  charter  to  the 
City  Council  and  the  latter  has  set  Dec.  29  as  the  date 
of  a  special  election  to  vote  on  the  scheme. 

The  charter  provides  for  changing  from  the  present 
commission  plan  to  the  so-called  federal  plan,  with  com- 
plete separation  of  the  legislative,  executive,  and  judi- 
cial departments  of  the  city.  If  the  new  charter  is 
adopted  there  will  be  a  mayor  vested  \vith  broad  execu- 
tive power,  elected  at  large;  a  council  of  15  members, 
of  which  12  will  be  elected  one  from  each  of  as  many 
wards,  and  three  elected  one  each  from  three  districts 
composed  of  four  wards  each.  The  departments  of 
Public  Works,  Public  Utilities,  and  Safety  ^\^ll  be  vested 
in  single  commissioners,  but  there  ^vill  be  boards  in 
charge  of  Park,  Educational,  Libi-ary,  and  Efficiency 
departments,  the  latter  including  civil  service.  There 
will  be  a  City  Planning  Commission  consisting  of  the 
mayor,  the  chairman  of  the  Park  Board,  a  civil  engineer, 
an  architect,  a  landscape  architect,  and  three  citizens  of 
undesignated  class. 

The  Commissioner  of  Public  Works  is  to  be  a  regis 
tared  professional  engineer  of  ten  years'  experience  a.- 
a  designing  and  constructing  engineer.  He  is  to  be  the 
chief  engineer  of  the  city  and  no  limit  is  placed  on  his 
salary.  The  mayor  will  be  paid  $7,500  a  year  and  the 
councilmen  will  receive  $25  per  month. 

As  the  charter  was  originally  drawn  $6,000  was  thr 
limit  for  the  Commissioner  of  the  Department  of  Publi' 
Works,  but  this  limitation  was  removed  at  the  reques 
of  the  Engineers'  Society  of  St.  Paul.  They  also  re 
quested  that  he  be  a  registered  professional  engineer 
which  was  inserted  in  the  final  draft  of  the  charter 
thus  supporting  the  new  registration  law  of  the  state. 

The  mayor  will  appoint  all  executive  officers  e-xceptini 
the  comptroller  and  he  will  appoint  the  members  of  al 
boards,  with  the  exception  of  the  Board  of  Efficiencj 
which  will  be  appointed  by  the  comptroller.  \The  lattei 
is  an  elective  official. 
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Superpower  Report  Recites  Gains 
from  Power  Consolidation 

Economic  Advantages  in  Joining  New  Steam  and 

Hydro-Electric  Plant  With  Present 

Utilities  on  Eastern  Coast 

THE  so-called  superpower  report  made  to  the  United 
States  Geological  Survey  by  a  group  of  engineers 
headed  by  W.  S.  Murray,  of  New  York  City,  has  just 
been  made  public.  This  is  a  short-period  study  into  the 
"possible  economy  of  fuel,  labor,  and  material  resulting 
from  the  use  in  the  Boston-Washington  region  of  a 
comprehensive  system  for  generating  and  distributing 
electricity  to  transportation  lines  and  industries."  The 
investigation  was  made  under  an  appropriation  of  $125,- 
000  plus  $26,000  contributed  by  utilities,  and  was  com- 
pleted within  the  year  ended  the  first  of  last  July. 

The  so-called  superpower  zone  lies  between  the  thirty- 
ninth  and  fourty-fourth  parallels  of  latitude,  and  ex- 
tends from  the  coast  approximately  150  miles  inland, 
that  is  roughly  the  Atlantic  coast  from  Boston  to  Wash- 
ington and  as  far  west  as  Harrisburg  and  Utica. 
Within  it  is  concentrated  one-quarter  of  the  population 
of  the  United  States  and  are  operated,  most  of  them 
independently,  315  electric  public  utilities,  18  steam 
railroads,  and  96,000  industrial  plants.  The  idea  of  the 
superpower  system  was  to  co-ordinate  and  supplement 
the  existing  utilities  so  as  to  cany  to  a  higher  degree 
the  economies  incident  to  their  present  operation.  The 
engineering  staff  set  out  to  determine  the  total  amount 
and  location  of  the  power  load  that  would  be  required 
for  private,  municipal,  industrial,  and  railroad  purposes 
at  a  date  sufficiently  in  advance  to  permit  the  construc- 
tion of  a  system  of  the  highest  economy  to  supply  it. 
The  date  chosen  was  1930.  In  the  study  special  reports 
were  made  on  electric  utilities,  proposed  electrification 
of  heavy  traction  railroads,  performance  and  cost  of  the 
superpower  system,  steam-electric  plants,  hydro-electric 
plants,  transmission  systems,  reliability  of  service,  re- 
lation of  coal  and  coal  deliveries  to  the  system,  use  of 
process  fuels,  basic  costs,  and  existing  stations. 

The  report  states  that  the  market  for  superpower 
energy  will  be  furnished  by  the  electric  utilities,  the 
industries,  and  the  railroads.  The  estimated  require- 
ment of  energy  supplied  through  the  electric  utilities 
for  municipal,  private,  industrial,  and  railroad  purposes 
in  1930  is  31,000,000,000  kw.-hr.  This  energy  could  be 
supplied  by  a  co-ordinated  power  system  at  an  annual 
cost  of  $239,000,000  less  than  by  the  unco-ordinated 
system  now  in  use.  The  total  investment  in  generating 
and  transmission  facilities  for  such  a  system  would  be 
in  excess  of  $1,000,000,000,  of  which  $400,000,000  will 
represent  the  value  of  existing  facilities.  Within  the 
superpower  zone  there  are  36,000  miles  of  railroad, 
measured  as  single  track.  Of  this  total  about  19,000 
miles  can  be  profitably  electrified,  so  as  to  yield  by  1930 
an  annual  saving  of  $81,000,000  compared  with  the  cost 
of  operation  by  steam.  The  capital  expenditure  neces- 
sary to  electrify  the  19,000  miles  would  be  $570,000,000. 

It  is  believed  that  the  quickest  return  on  the  invest- 
ment in  a  superpower  system  would  be  obtained  by 
following  in  chronological  sequence  an  order  of  pro- 
cedure as  follows : 

1.  The  construction  of  a  steam-electric  plant  near  Pitts- 
ton,  Pa.,  to  supply  a  part  of  its  energy  to  the  anthracite 
division  of  the  superpower  zone  and  the  remainder  to  the 
metropolitan  division,  particularly  N'ew  Jersey. 

2.  The  construction  of  a  steam-electric  plant  near  Sun- 


bury,  Pa.,  to  supply  a  part  of  its  energy  to  the  anthracite 
division,  a  part  to  the  Reading  load  center,  and  the  re- 
mainder to  Philadelphia. 

3.  The  construction  of  hydro-electric  plants  on  the  Dela- 
ware and  Susquehanna  Rivers  to  supplement  the  steam 
plants  indicated  above. 

4.  The  progressive  development  of  the  Hudson  River 
projects  to  meet  the  growth  of  energy  requirements  at  the 
Schenectady,  Utica,  Poughkeepsie  and  Pittsfield  load  centers. 

5.  The  construction  of  a  steam-electric  plant  near  Boston 
to  supply  the  Boston,  Lowell  and  Newburyport  load  centers. 

6.  The  construction  of  a  steam-electric  plant  near  New 
Haven  to  supply  the  New  Haven,  Bridgeport,  Waterbury 
and  Norwich  load  centers. 

7.  The  partial  construction  of  the  first  hydro-electric 
plant  in  the  development  of  the  Potomac  River  as  soon  as 
the  power  demands  of  the  Baltimore  and  Washington  load 
centers  require  additional  plant  capacity. 

It  is  stated  that  the  hydro-electric  resources  of  the 
district  are  comparatively  small.     When  the  increases 
during  the  last  ten  years  are  projected  to  1930,  about 
21  per  cent  of  the  tortal  energy  requirement  can  be  sup- 
proposed  HYDRO-ELECTRIC  DEVELOPMENT 

Output  Production 

Capacity,  Olillionsof  Cost  (Mills 

Kw.  Kw.-Hr.^  Investment  per  Kw.-Hr.) 

Potomac 200,000  950  $22,000,000  3.36 

Su.squehanna 185,000  1,230  28,000.000  3.22 

Delaware 350,000  1,250  51,500.000  5.95 

Hudson 150,000  900  38,350.000  5.84 

ConnecUcut 165,000  750  29,000,000  5.455 

plied  from  water  power,  that  is  about  six  billion  kilo- 
watt-hours. However,  some  of  the  best  coal  deposits  in 
the  world  lie  near  this  territory  and  the  prime  economic 
purpose  should  be  so  to  join  the  hydro-electric  supply 
power  to  the  steam  electric  supply  as  to  produce  a  maxi- 
mum of  energy  for  a  minimum  investment  of  capital  and 
a  minimum  operating  expense.  This  means  locating  the 
steam-electric  plants  so  as  to  obtain  the  fullest  advan- 
tage of  low  freight  rates,  easy  coal-delivery  routes  and 
ample  condensing  water. 

The  average  capacity  of  the  558  electric  utility  plants 
now  in  operation  in  the  zone  is  7,900  kw.  and  that  of  the 
steam-electric  plants,  10,000  kw.,  while  the  hydro-elec- 
tric plants  average  only  2,800  kw.  The  capacity  of  the 
base  load  steam  plants  projected  would  range  from 
60,000  to  300,000  kw.,  and  in  none  of  them  would  there 
be  a  turbo  generator  having  a  capacity  of  less  than 
30,000  kw. 

The  average  unit  production  cost  for  electric  utilities 
in  1919  was  1.98c.  per  kilowatt-hour,  and  the  cost  of  the 
electric  power  produced  by  steam  was  2.12c.  and  that 
of  hydro-electric  power,  0.94c.  In  the  steam-electric  base 
load  plants  for  the  superpower  system  the  production 
cost  based  upon  the  same  capacity  factor  that  is  applied 
to  independent  electric  operation  would  be  0.99c.  per 
kilowatt-hour,  as  compared  with  2.12c.  The  unit  in- 
vestment cost  in  new  power  plants  for  the  superpower 
system  is  $118.25  per  kilowatt  of  effective  capacity. 
That  for  all  plants  is  $125  per  kilowatt.  The  unit  re- 
production cost  of  the  electric  utilities  in  1919  was 
$156  per  kilowatt. 

It  is  also  stated  that  under  present  construction  and 
operating  costs  power  purchased  at  Niagara  or  on  St. 
Lawrence  River  at  $20  a  horsepower  ready  for  trans- 
mission at  those  points  at  potentials  of  not  less  than 
220,000  volts,  can  be  placed  at  Utica  and  Schenectady, 
N.  Y.,  and  at  Northampton,  Mass.,  for  4.6  mills  per 
kw.-hr.  and  at  Paterson,  N.  J.,  for  5.7  mills.  These  fig- 
ures assume  purchases  of  not  less  than  300,000  kw. 
delivered  at  a  load  factor  of  n<rt  less  than  80  per  cent. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  ot  engineers  and  contractors. 
The  ranee  of  interest  should  he  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


National  Societies  Should  Act  On 
Highway  Bridge  Safety 

Sir — The  deplorable  failure  of  the  Third  St.  bridge  at 
Chester,  Pa.,  described  in  your  issue  of  Sept.  15,  by  which 
24  persons  lost  their  lives,  calls  for  more  extended  comment 
than  it  has  received  in  the  daily  and  technical  press.  It  is 
very  clear  that  neither  your  editorial  note  of  Sept.  22,  which 
ascribed  this  "accident"  to  a  "cracked  plate  which  some- 
body's conscience  had  allowed  him  to  slip  back  into  place" 
nor  the  letter  of  Edward  Piercy,  in  your  issue  of  Oct.  13, 
according  to  whom  "the  blame  rests  solely  on  the  man  or 
men  who  inspected  or  passed  such  a  piece  of  work"  goes 
to  the  root  of  the  matter.  The  really  important  question  is: 
What  safeguards  are  there  against  similar  failures  on  the 
thousands  of  highway  bridges  all  over  this  broad  land? 

Is  there  any  systematic  procedure  by  which  the  plans  for 
new  bridges  are  examined  and  approved  and  their  construc- 
tion supervised  by  competent  state  officials? 

Is  there  any  periodic  inspection  of  existing  spans,  to  en- 
sure their  strength  under  the  constantly  increasing  loads? 

An  examination  of  the  laws  in  the  different  states  snows 
that  the  provisions  for  the  protection  of  the  public  are  very 
inadequate.  In  the  state  of  New  York,  for  Instance,  there 
seems  to  be  at  present  absolutely  no  supervision  under  state 
authority,  as  the  law  which  formerly  empowered  the  state 
engineer  to  stop  traffic  over  bridges  found  to  be  unsafe  was 
repealed  some  years  ago.  This  retrograde  action  is  said  to 
have  been  due  to  the  country  members  in  the  legislature, 
whose  constituents  found  the  maintenance  of  safe  bridges 
unduly  burdensome.  As  a  consequence  neither  the  state 
engineer  nor  the  state  highway  department  has  any  juris- 
diction in  the  matter  of  bridge  construction  or  maintenance. 
Except  in  the  larger  cities,  this  important  matter  is  en- 
tirely in  the  hands  of  town  and  county  boards  whose  quali- 
fications and  interest  in  the  subject  are,  as  a  rule,  extremely 
meager. 

In  former  years  vehicles  were  much  lighter  and  the  high- 
ways were  used  almost  wholly  by  nearby  residents,  so  that 
local  control  was  natural  and  was  not  likely  to  lead  to 
serious  accidents.  At  the  present  time,  even  in  many  quite 
remote  districts,  there  is  a  I.eavy  traffic  of  travelers  from 
distant  points  riding  in  high-speed  touring  cars,  while  heavy 
motor  trucks  are  numerous.  The  strength  of  bridge  spans 
has  therefore  become  a  matter  of  general  concern  and 
should  be  ensured  by  state,  if  not  federal  regulation. 

As  a  matter  of  fact,  even  a  cursory  examination  of  the 
bridges  on  an  average  country  road  shows  a  very  unsatis- 
factory state  of  affairs.  They  are  as  a  rule  of  all  ages, 
types  and  conditions  of  repair,  some  new,  others  30  or  more 
years  old,  of  very  light  construction  and  with  poor  details. 

It  is  rather  appalling  to  realize  that  in  this  state  there 
is  absolutely  no  power  except  public  opinion  compelling  the 
local  authorities  to  make  repairs  to  a  bridge,  even  when  it 
is  manifestly  unsafe;  while  public  opinon  is  very  difficult 
to  arouse  in  matters  of  this  kind. 

In  proof  of  the  last  statement,  the  writer  would  refer  to 
his  personal  experience  in  the  case  of  a  bridge  in  the 
Adirondacks  which  crosses  the  Ausable  River  above  the 
village  of  Keene  Valley. 

This  bridge  is  a  light  pin-connected  pony  truss  7.5  ft.  in 
length  and  about  thirty  years  old.  It  carries  a  very  heavy 
traffic  during  the  summer  season.  About  five  years  ago  one 
of  the  abutments  was  washed  out,  allowing  the  steelwork 
to  drop  into  the  rocky  river  bed,  and  bending  it  seriously. 
Since  that  time,  the  bridge,  which  was  rebuilt,  using  the 
old  material,  has  been  in  very  poor  shape.  Many  of  the 
eyebars  are  badly  bent  and  the  end  posts  are  out  of  plumb, 
the  top  overhanging  the  bottom   as  much   as   12   in.   in   a 


height  of  8  ft.  The  entire  upper  chord  is  very  much  out 
of  line.  A  moment's  inspection  is  sufScient  to  show  the 
dangerous  condition  of  this  bridge,  as  there  is  no  lateral 
system  or  bracing  of  any  kind  to  keep  the  top  chord  from 
buckling. 

In  the  face  of  these  facts  the  writer  found  it  impossible 
to  arouse  much  interest  in  the  condition  of  the  bridge 
among  either  the  local  residents  or  the  summer  visitors. 
The  structure  has  remained  in  its  precarious  condition  for 
four  or  five  years,  except  that  one  of  the  end  posts  has 
been  pulled  into  line  and  secured  to  a  tree  by  a  piece  o< 
telegraph  wire.  As  a  result  of  renewed  agitation  it  seems 
possible  at  the  present  writing  that  some  repairs  may  be 
undertaken  before  long,  although  the  town  board  is  much 
averse  to  spending  even  the  moderate  sum  required  to  make 
the  bridge  reasonably  safe. 

In  view  of  the  rigid  regulations  for  building  construc- 
tion, steam  boilers,  etc.,  now  so  general,  the  absence  of 
similar  restrictions  in  the  case  of  bridges,  where  proper 
supervision  is  at  least  equally  necessary,  is  remarkable. 

The  need  for  reform  seems  sufficiently  great  to  call  for 
action  on  the  part  of  the  national  engineering  societies, 
who  of  late,  through  various  agencies,  have  exerted  so 
powerful  and  beneficent  an  influence  in  questions  of  this 
kind. 

The  purpose  of  this  letter  is  to  elicit  expressions  of  opin- 
ions from  your  readers  so  that  the  matter  may  be  fully  dis- 
cussed in  all  its  phases. 

New  York,  Oct.  22.  Henry  Golpmark, 

Consulting  Engineer. 


Two  Veterans  on  the  Engineer  Corps 

Sir — Your  issue  of  Oct.  6  contains  references  to  the 
pamphlet  prepared  by  a  committee  of  the  A.  A.  E.  in  the 
matter  of  the  Department  of  Public  Works  which  makes 
some  statements  that  cannot  be  passed  without  challenge. 

The  Avriter  is  strongly  in  favor  of  the  establishment  of 
a  Department  of  Public  Works  and  is  in  sympathy  with 
much  of  this  pamphlet.  Certain  statements,  however,  are 
made  in  the  pamphlet  which,  to  the  writer's  personal  knowl- 
edge,  are  not  wholly  correct. 

Military  engineering  is  as  much  of  a  specialty  as  any 
other  branch  of  the  profession  and  the  training  of  the  Corps 
of  Engineers  is  and  should  be  primarily  along  thi»  line. 
It  is  only  through  this  military  training  that  a  proper  sense 
of  relative  military  values  becomes  appreciated.  These 
values  are  entirely  different  from  those  developed  in  civil 
engineering  as  time  is  the  item  of  primary  importance 
instead  of  the  cost  and  economics  as  in  the  case  of  civil 
engineering. 

Generally,  in  France,  a  large  part  of  the  friction  between 
regular  and  volunteer  officers  was  caused  by  the  lack  of 
understanding  on  the  part  of  volunteer  officers  of 
proper  relative  military  values  and  in  these  cases  it  is  safe 
to  say  that  generally  the  regular  officer  was  more  nearly 
right  than  the  volunteer. 

On  page  7  of  this  pamphlet  there  occurs  the  fo''owinp 
statement:  "In  the  general  case,  those  officers,  regular 
and  temporary,  who  were  the  most  successful  in  engine-  dng 
work  in  France  were  those  who  one  way  or  another  had 
succeeded  in  getting  their  work  practically  out  from  under 
the  Chief  Engineer  and  who  were  able  to  manage  it  under 
the  Commanding  General  without  interference  on  the  part 
of  the  Chief  Engineer  or  of  the  regular  army  engineerinp 
establishment  in  the  United  States."  The  next  paragraph 
furnishes  the  numerous  illustrations  quoted  in  the  article 
in  Engineermg  Ncirf-Rvcnrd. 

As  a  matter  of  justice  to  the  Corps  of  Engineers,  the 
writer  wishes  to  take  exception  to  these  statements.  It  is 
a  very  debat.ible  question  whether  the  railroad  service,  the 
chemical  warfare  service  and  the  operation  of  ports  w.ts  or 
is  properly  a  function  of  the  Engineering  Department 
Certainly  the  Corps  of  Enfrineors  could  not  be  expected  to 
become  expert  in  these  lines  and  in  the  reorganitation  of 
the  army  the  chemical  warfare  service  is  made  a  separate 
department  as  it  should  be.  The  Purchasing  Department 
of  the  A.  E.  F.  certainly  was  not  properly  a  function  of 
the  engineers  alone.     The  engineering  section  of  the  G^n- 
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eral  Purchasing  Board,  however,  was  continuously  under  a 
regular  officer  and  it  operated  efficiently.  The  construction 
of  ports,  cantonments,  hospitals,  etc.,  was  also  under  a 
regular  officer  reporting  to  the  Chief  Engineer  except  for 
a  few  months  late  in  1917  and  early  in  1918  when  a  small 
portion  of  the  port  and  railway  construction  reported  to 
the  Transportation  Department,  This  work,  however,  was 
later  returned  to  the  Chief  Engineer,  and  aside  from  this 
brief  period  all  construction  was  under  the  direction  of  the 
Chief  Engineer  throughout  the  history  of  the  A.  E.  F.  It 
was  the  writer's  experience  vdth  one  of  the  Directors  of 
Construction  and  Forestry,  under  whose  immediate  direc- 
tion a  large  portion  of  this  work  was  done  and  whose  chief 
staff  officer,  as  well  as  himself,  was  a  regular,  that  almost 
the  first  question  asked  on  the  inspection  trip  was  whether 
any  delays  were  being  experienced  due  to  red  tape  or  other 
similar  delays  in  the  office  of  the  director.  In  most  cases 
the  reply  could  be  made  that  delays  were  not  occurring 
from  these  causes.  This  same  condition  existed  under 
other  directors  and  many  of  the  delays  that  did  occur  were 
caused  by  civilian  specialists. 

The  writer  makes  these  statements  from  personal  knowl- 
edge and  because  he  feels  that  the  pamphlet  in  question 
does  not  do  justice  to  the  Corps  of  Engineers,  of  which  he 
has  never  been  a  regular  officer. 

It  v/ould  appear  that  there  are  plenty  of  arguments 
for  the  proposed  new  department  without  reflecting  on  the 
excellent  war  record  of  the  Corps  of  Engineers.  The  regu- 
lars made  mistakes  as  did  the  volunteers  and  efforts  should 
be  made  to  improve  the  training  of  both  the  regular*  and 
reserves  rather  than  to  restrict  that  of  the  regulars. 

Wm.  G.  Atwood, 

St.  Louis,  Mo.,  Oct.  21      formerly  Colonel  of  Engineers. 

Sir — The  writer  was  very  much  interested  in  your  edi- 
torial on  "Over-emphasizing  the  Corps  of  Engineers."  At 
the  beginning  of  the  world  war  the  writer  held  a  reserve 
commission  as  captain  in  the  Engineer  Reserve  Corps  and 
was  later  transferred  to  the  construction  branch  of  the 
Quartermaster  Corps  and  handled  some  $12,000,000  worth 
of  construction,  reaching  the  rank  of  lieutenant  colonel. 

The  article  was  timely  and  very  pertinent.  The  writer 
came  in  intimate  and  generally  conflicting  contact  with  the 
officers  of  the  Corps  of  Engineers  and  was  extremely  sur- 
prised to  find  that  as  military  engineers  they  were  the  finest 
that  the  world  can  produce  but  that  their  knowledge  of 
commercial  engineering  was  of  the  stereotype  school-boy 
textbook  and  that  they  were  woefully  ignorant  of  engi- 
neering principles,  due  mostly  to  the  fact  that  they  did 
not  have  the  experience  and  had  not  had  the  experience 
which  commercial  engineering  only  can  give. 

Even  the  high  ranking  officers  with  between  twenty  and 
thirty  years  commissioned  service  in  the  Corps  of  Engi- 
neers failed  to  grasp  the  progress  of  the  time  and  ap- 
peared to  have  depended  for  their  technical  knowledge  upon 
the  civilian  engineers  from  the  civil  service  who  were  per- 
manent fixtures  in  the  different  offices  and  who  prac- 
tically developed  and  handled  all  of  the  plans  and  details, 
leaving  the  commissioned  officer  as  an  executive  without  the 
primary  knowledge  which  is  so  necessary  under  keen  com- 
petition in  present  day  commercial  life. 

I  do  not  desire  to  condemn  the  Corps  of  Engineers  as  a 
whole  but  I  do  believe  that  it  is  very  essential  that  either 
they  should  remain  purely  and  strictly  military  engineers 
with  troops  or  they  should  be  given  training  and  such 
experience  in  commercial  engineering  that  when  the  next 
war  breaks  that  they  will  be  in  a  position  to  handle  the 
entire  construction  program  which  is  now  required  for 
mobilizing  and  concentrating  an  entire  nation  for  war. 

Either  let  us  give  our  army  engineers  the  experience  of 
operating  huge  camps,  water,  sewer  systems,  steam  heating 
plants,  structural  designs  and  construction  and  engineering 
as  a  whole  or  else  let  us  make  them  purely  engineer!  with 
troops  and  build  up  a  branch  of  the  army  which  will  be 
trained  and  which  can  handle  the  commercial  engineering 
so  vital  in  this  modem  time  to  the  essential  winning  of  a 
big  war.  FiDEIJO  G.   CHAMBERt.AIN, 

San  Antonio,  Tex.,  Oct.  11.  Consulting  Engineer. 


The  Baltimore  Centrifugal  Pump  Test 

Sir  —  The  caption,  "Baltimore  Pump  Sets  New  Duty 
Record  for  Centrifugals,"  heading  the  article  in  your 
issue  of  June  2,  p.  938,  on  the  test  of  a  30-m.g.d.  steam- 
turbine-driven  centrifugal  pump,  challenges  criticism,  prin- 
cipally for  two  reasons: 

1.  Tiiat  although  the  discharge  was  measured  both  by 
Pitot  tube  and  by  Venturi  meter  and  the  Venturi  meter 
showed  3.5  to  4  per  cent  lower  delivery  than  did  the  Pitot 
tube,  the  latter  alone  was,  in  spite  of  the  generally  recog- 
nized greater  reliability  of  the  Venturi,  used  in  calculating 
the  duty,  and 

2.  That  while  on  the  basis  of  the  Venturi  measurements 
the  overall  efficiency  of  the  turbine  and  pump  was  53.8 
per  cent  at  the  specified  rating  and  57.2  per  cent  at  50  pei 
cent  overload,  a  pump  of  about  the  same  capacity  tested  at 
Toronto  some  six  years  ago  showed  an  efficiency  of  56.5  per 
cent  at  the  load  for  which  it  was  designed.  The  Baltimore 
pump  can  hardly,  therefore,  be  said  to  set  "a  newn  duty 
record." 

The  unapproached  trustworthiness  of  the  Venturi  meter 
arises  from  the  fact  that  the  conditions  of  flow  are  defi- 
nitely determined  by  the  construction  of  the  meter,  and  if 
the  tube  is  properly  installed  it  should  have  exactly  the 
same  coefficient  in  use  as  when  calibrated  by  the  maker. 
The  Venturi  tube  gives  a  large  differential  pressure,  which 
is  favorable  to  exact  measurement.  The  form  of  the  tube 
has  not  only  been  standardized  by  several  makers,  but 
the  tubes  of  one  maker  differ  so  little  from  those  of  other 
makers  that,  in  the  large  sizes  here  under  consideration, 
their  coefficients  can  be  assumed  almost  with  certainty  to 
lie  between  0.98  and  0.99. 

The  Pitot  tube,  on  the  other  hand,  is  peculiar  in  that 
while  the  action  of  the  impact  tube  itself  agrees  exactly 
with  theory,  in  practical  use  Pitot  tubes  give  rise  to  con- 
siderable error.  The  principal  source  of  error  is  lack  of 
knowledge  of  the  relation  between  the  velocity  indicated  by 
the  tube  in  any  given  position  and  the  average  velocity 
over  the  whole  cross-section  of  the  pipe. 

The  results  obtained  with  the  Venturi  tube  have,  in  view 
of  the  consideration  just  presented,  been  used  in  the  fol- 
lowing analysis  of  the  Baltimore  test.  For  the  4-hr.  test 
made  at  about  the  specified  rating  of  30  m.g.J.  the  values 
given  are: 

steam  pressuTe,  lb.  gage 1 74  34 

Superheat,  deg.  F 43  6 

Vacuxmi.  in.,  referred  to  a  30-in.  barometer 28  937 

Condeasatc  pump  discharge,  lb.  per  hr 13,087.8 

UelivCTy  of  main  pump,  m.g.d 30  43 

Totalbead,  ft.,  including  3.01  ft.  correction  for  velocity  head         187.  14 

Water  horaepower I. DOC 

Brake  horsepower  at  pump  shaft,  estimated 1,232 

Pump  efficiency,  per  cent 79 . 9 

13,087  8 

Steam  consumption,  lb.  per  brake  hp.-hr • -=  10.42 

1,232 
Steam  consumption  of  a  perfect  turbine  expanding  steam 

between  the  terminal  conditions  ^iven,  lb.  per  hp.-hr 6.9 

Rankine  cycle  efficiency  of  turbine,  including  gears,  percent.  66.2 

( tverall  efficiency  of  turbine  and  pump,  per  cent 52.8 

The  above-named  efficiency  includes  the  auxiliaries.  As 
the  steam  or  pow  r  consumption  of  auxiliaries  may  vary 
quite  considerably  for  the  many  different  types  used,  it 
would  be  interesting  to  know  the  overall  efficiency  of  tur- 
bine and  pump  alone,  which  in  this  case  can  be  very  closely 
calculated  with  the  information  given. 

In  order  to  give  the  unit  credit  for  the  work  consumed 
by  the  Pelton  wheel  driving  the  condensate  pump,  we  can 
use  the  following  figures: 

Wheel  nozzle  prcwurc,  lb.  per  sq.in 117.4 

Consumption  of  wheel,  gal.  per  min 616 

Water  hp.  U"ed 4  22 

4.22  Up.  Is  0.422  per  cent  of  the  water  hp.  above  credited  to  the  main  pump. 

The  water  used  by  the  hurling-water  air  pump  amounted 
to  548  gal.  per  min.  at  77.G  ft.  head,  or  10.7  water  horse- 
power. Assuming  the  efficiency  of  the  pump  supplying 
this  water,  which  is  driven  from  the  main  unit,  to  be  65 
per  cent,  the  shaft  horsepower  becomes  16.5,  which  is  1.32 
per  cent  of  the  shaft  horsepower  generated  by  the  turbine. 

In  the  published  report  no  reference  is  made  to  the 
amount  of  steam  withdrawn  by  the  hurling-water  air  pump, 
and   hence   not  accounted   for   in   the  condensate  and   not 
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charged  against  the  turbine.  A  hurling-water  air  pump  is 
really  a  high-velocity  jet  condenser  and  is  in  free  communi- 
cation with  the  vapor  space  of  the  main  condenser.  Such 
jet  condensers  are  sometimes  used  to  condense  all  the  steam, 
as  well  as  to  remove  the  air,  as  in  the  well-known  Schutte 
&  Koerting  low-level  jet  condenser. 

The  condenser  friction  may  be  estimated  at  0.3  ft.,  which 
is  0.16  per  cent  of  the  head  developed  by  the  unit.  We 
therefore  have  the  total  power  consumption  of  the  auxila- 
ries  0.422  -|-  1.32  -|-  0.16  =  1.9  per  cent,  and  1.019  X  0..528 
=  53.8  per  cent  as  the  overall  efficiency  of  turbine  and 
pump.  Using  66.2  per  cent  as  the  efficiency  of  the  turbine 
and  gears,  this  gives  a  centrifugal  pump  efficiency  of  81.3 
per  cent. 

In  the  test  at  50  per  cent  overload,  the  duration  of  which 
was  1  hr.  only,  the  following  results  were  obtained: 

Steam  pressure,  lb.  gage 173  38 

Superheat,  deg.  F 53 

Vai'uuui.  in  Hg.,  referred  to  30-in.  barometer 28,  955 

Condensate  pump  dLscharge.  lb.  per  hr 17.282 

Main  pump  discharge,  m.g.d 44.  87 

Total  head,  ft.,  including  6.5 1  ft.  correction  for  veloeity  head.         180. 16 

Water,  hp ._ 1.419 

Brake  hp.  at  main  pump  shafts,  estimated 1,701 

1.419 

Pump  efficiency,  per  cent =  8J.  45 

1,701 
17,282 
Steam  consumption  per  brake  hp.-hr.-lb ■=  10.16 

Steam  consumption  of  a  perfect  turbine  for  the  same  terminal 

conditions,  lb.  per  lip.-hr 6. 84 

6  84 

Rnnkine  cycle  efficiency  of  turbine,  including  gears,  per  cent     =67.4 

10.16 
Overall  efficiency  of  turbine  and  pump,  per  cent 56 . 2 

For  making  similar  corrections  as  before  for  power  used 
by  auxiliaries  we  have: 

Pelton  wheel  nozzle  pres.sure.  lb.  per  sq.in 108  9 

Water  used  by  Pelton  wheel,  gal.  per  niin 59.  5 

Water  hp 3.78 

Total  head  on  hurling  water  su_pply  pump,  ft 89 .  3 

Water  used  by  hurling-water  air  pump,  gal.  per  min 591 

Assuming  65  per  cent  efficiency  of  the  pump  which  sup- 
plies the  hurling  water,  this  gives  a  brake  horsepower  of 
20.5. 

Assuming  condenser  friction  to  be  0.6  ft.,  we  have  as  the 
percentage  power  consumption  of  the  auxiliaries  0.266  -f 
1.2  -|-  0.333  =  1.8  per  cent  and  the  overall  efficiency  of 
turbine  and  pump  alone  0.562  X  1.018  —  57.2  per  cent, 
which,  assuming  67.4  per  cent  turbine  efficiency,  gives  a 
pump  efficiency  of  84.85  per  cent. 

This  performance  is  obtained  at  50  per  cent  over  the 
rating  specified,  but  this  maximum  capacity  can  probably 
be  taken  advantage  of  for  short  periods  only,  as  it  imposes 
a  50  per  cent  overload  on  the  gears. 

For  comparison,  figures  may  be  taken  from  the  official 
test  of  one  of  the  De  Laval  pumps  at  Toi'onto,  referred  to 
above,  designed  and  built  some  six  years  ago,  since  which 
time  material  improvements  have  been  made  in  the  efficiency 
of  both  turbines  and  pumps.  The  official  acceptance  test 
was  made  and  reported  by  Prof.  Robt.  W.  Angus,  of  the 
University  of  Toronto,  acting  for  the  city. 

The  test  extended  over  24  hours.  The  steam  pressure 
was  144.6  lb.  gage  and  the  steam  contained  0.35  per  cent 
of  moisture,  but  no  correction  was  made  for  this  moisture. 
The  vacuum  was  29.27  in.  The  capacity  developed  was 
20,900  gal.  per  min.  against  2.'')2.57  ft.  head,  corresponding 
to  a  water  horsepower  of  1,333.  This  was  the  normal  rating 
of  the  unit,  and  is  about  10  per  cent  less  than  the  power 
developed  by  the  Baltimore  pump  in  the  test  .showing  the 
highest  duty.  The  duty,  excluding  auxiliaries,  was  100,- 
500.000  ft.lb.  per  1,000  lb.  of  steam.  The  steam  consump- 
tion per  water  horsepower  was  12.34,  while  the  steam  con- 
sumption of  a  perfect  turbine  and  pump  working  between 
the  same  terminal  conditions  would  bo  6.07  lb.  per  hour, 
giving  an  overall  efficiency  of  turbine  and  pump  of  56.5 
per  cent.  De  Laval  Steam  Turbine  Co., 

Trenton,  N.  J,,  Aug.  8.  Per  A.  Peterson. 

Sir— In  the  foregoing  letter,  Mr.  Peterson  claims,  among 
other  things,  that  a  Venturi  meter  is  a  more  accurate  in- 
strument for  the  measurement  of  water  than  a  pitometer. 
The  accuracy  of  the  results  obtained  with  either  instrument 
depends  upon  care  taken  in  calibration  and  observation. 


The  Baltimore  contract  specified  that  the  water  measure- 
ments should  be  made  by  two  Pitot  tubes,  one  placed  in 
the  suction  and  the  other  in  the  discharge  line  of  the  pump. 
Extreme  care  was  taken  to  make  an  accurate  traverse  of 
the  pipe  lines.  A  pilot  Pitot  tube  was  used  to  insure  all 
traverse  readings  being  taken  at  the  same  capacity.  The 
small  variation  in  the  readings  of  the  two  instruments  is 
evidence  of  the  accuracy  of  the  results  obtained. 

The  Venturi  meter  was  read  during  the  test  for  the  con- 
venience of  the  city,  and  for  the  purpose  of  ascertaining 
its  approximate  percentage  of  error.  It  was  not  calibrated; 
no  manometer  was  used;  the  readings  were  taken  from  the 
dial  and  were  not  used  in  the  calculation  of  results. 

The  suggestion  is  made  that  the  duration  of  the  test  was 
not  sufficient  to  assui-e  accurate  results.  Providing  a  pump- 
ing unit  has  been  running  under  contract  conditions  for  a 
period  sufficient  to  allow  the  flow  in  pipe  lines  to  become 
stabilized,  a  carefully  conducted  test  of  one  hour  on  this 
type  of  pumping  unit  will  show  the  actual  duty  within  a 
very  small  fraction  of  1  per  cent. 

The  tendency  of  an  air  pump  to  steal  steam  depends 
entirely  upon  the  manner  in  which  it  is  connected  and  the 
relative  size  of  the  condenser  and  pump.  The  conditions 
were  such  at  Baltimore  that  the  amount  of  steam  removed 
by  the  air  pump  and  unaccounted  for  was  negligible.  This 
is  evidenced  by  the  temperature  of  the  water  in  the  well 
into  which  the  air  pump  discharges. 

I  do  not  agree  with  Mr.  Peterson  that  the  performances 
of  pumping  engines  should  be  compared  on  the  basis  of 
disregarding  the  power  required  for  the  condenser  auxil- 
iaries. Excellence  of  desig^n  resulting  in  economical  per- 
fonnance  of  the  condenser  and  its  auxiliaries  should  be 
considered  in  determining  the  efficiency  of  a  complete  pump- 
ing engine.  The  comparison  of  the  performance  of  the 
Toronto  and  Baltimore  pumps  should,  therefore,  be  made 
on  this  basis. 

The  final  test  o£  the  Toronto  pump  was  published  in 
Canadian  Machinery,  Dec.  27,  1917.  Prof.  Angus  of  Toronto 
University  gives  the  duration  of  the  test  as  10  hr.,  not  24  hr. 
At  point  of  normal  operation  the  test  was  run  for  4  hours. 
The  quality  of  the  steam  at  Toronto  and  Baltimore  was 
somewhat  different.  The  proper  manner  to  compare  the 
performance  of  these  two  pumps  is  on  the  basis  of  avail- 
able heat.  The  mean  available  heat  on  the  two  tests  at 
Toronto  was  approximately  380.45  B.t.u.,  the  difference 
between  the  two  tests  being  very  slight.  The  average  avail- 
able heat  on  the  tests  at  Baltimore  was  386  B.t.u.,  the  dif- 
ference in  these  tests  also  being  very  slight.  This  means 
that  the  unit  at  Baltimore  had  available  IJ  per  cent  mort 
heat  than  the  unit  in  Toronto.  Prof.  Angus'  report  gives 
a  duty  of  150.92  for  one  unit  and  a  duty  of  153.92  for  tht 
other  unit.  Allowing  a  IJ  per  cent  increase  in  duty  fol 
difference  in  .steam  conditions,  this  would  give  a  duty  cA 
153.2  m.ft.-lb.  for  the  first,  and  156.2  m.ft.-lb.  for  the  second 
Toronto  unit.  The  Baltimore  pump  developed  a  duty  ol 
160.2  m.ft.-lb.  at  contract  capacity  and  170.2  m.ft.-lb.  duty 
per  1,000  lb.  of  steam  at  excess  capacity. 

It  is  suggested  that  the  higher  duty  obtained  on  the 
Baltimore  pump  at  excess  capacity  should  be  disregarded 
as  it  is  of  no  value  to  the  city.  On  the  contrary,  the  Balti- 
more pump,  since  its  installation,  has  operated  for  consider- 
able periods  at  a  capacity  of  approximately  40  m.g.d.  Its 
excess  capacity  was  considered  by  the  city  to  be  of  such 
value  that  it  was  deemed  undesirable  to  make  slight  altera- 
tions on  the  pump  wliich  would  liave  resulted  in  its  maxi- 
mum ])erfoiinance  being  obtained  at  the  contract  capacity. 
The  Toronto  tests  were  made  March  6  and  8,  1917,  with 
undoubtedly  very  low  temperature  condenser  cooling  water. 
The  Baltimore  test  was  made  ."Vug.  4  and  6,  1920.  The  tem- 
perature of  the  condensing  water  was  slightly  over  70  deg.  F. 
From  the  facts  given  above  it  is  apparent  that  both  under 
contract  conditions  and  under  excess  capacity  conditions, 
the  performance  of  the  Baltimore  pump  substantiates  the 
statement  appearing  in  Engineering  Ncn\i-Rcco>d  of  June 
2,  entitled  "Baltimore  Pump  Sets  New  Duty  Record  for 
Centrifugals."  Robert  W.  Aixctton, 

New  York  City,  Worthington  Pump  &  Machinery 

Sept.  30.  Corporation. 
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Hints  for  the  Contractor 


Drift-Bolt  Puller  Speeds  Renewal 
of  Lucin  Trestle  Deck 

r<i  RENEWING  the  deck  on  11.8  miles  of  the  Lucin- 
cutoff  trestle  on  the  Southern  Pacific  R.R.,  an  average 
of  about  4,600  drift  bolts  per  mile  have  to  be  pulled. 
Due  to  natural  conditions  the  bolts  which  are  I  x  25  in. 
in  size,  galvanized,  have  "frozen"  very  firmly  into  the 
wood  and  when  the  work  started  were  removed  only 
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THE  CLAW  THAT  GRIPS  THE  TOP  OF  THE  BOLT 

with   great   difficulty    by    clawbars   or    other    ordinaiy 
methods. 


A  device  was  therefore  developed  by  the  maintenance 
of  way  forces  and  constructed  in  the  shops  at  Ogden 
with  which  the  bolts  are  now  being  removed  speedily 
and  easily. 

The  first  operation  is  to  adz  away  the  top  of  the 
stringer  to  a  depth  of  an  inch  or  more  entirely  around 
the  bolt  and  for  a  distance  of  5  or  6  in.  each  way.  A 
steel  claw,  shaped  as  shown  in  the  accompanying  draw- 
ing, is  then  placed  over  the  bolt  and  tapped  with  a 
sledge  so  as  to  drive  it  horizontally  and  cause  the 
narrowing  edges  of  the  claw  to  bite  into  the  bolt. 

A  "lifter"  or  clevis-like  device  is  attached  to  the 
puller  and  by  the  use  of  two  jacks  and  a  short  piece  of 
rail,  as  shown  in  the  accompanying  illustration,  the 
puller  is  raised  vertically,  bringing  the  bolt  with  it. 
The  jacks  stand  on  the  stringer  itself,  so  there  is  no 
tendency  to  pull  the  stringer  away  from  the  cap.  The 
ropes  shown  in  the  illustration  are  to  prevent  the 
several  pieces  from  falling  into  the  lake  in  case  of  any 
slip. 

Storage  Reservoir  Insures  Constant 
Water  Supply  on  Road  Work 

ON  CONCRETE  road  work  near  Garden  City,  Kan., 
where  daily  runs  of  over  800  ft.  of  16-ft.,  7-8-7-in. 
section  pavement,  have  been  made,  a  stoi'age  I'eservoir 
has  been  found  a  useful  regulator  of  a  water  supply 
taken  from  a  deep  well.  The  road  passes  through  a 
stretch  of  country  21  miles  from  the  nearest  place 
where  water  can  be  secured.    A  concrete  reservoir,  as 
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indicated  by  the  illustration,  was  built  J  mile  from  the 
well,  and  from  the  reservoir  the  water  is  pumped  2 
miles  to  the  paving  mixer.  One  pump,  a  4-cylinder, 
triplex,  portable  outfit,  pumping  alternately  from  well 
to  reservoir  and  from  reservoir  to  mixer,  is  employed. 
During  working  hours  the  pump  supplies  the  paver, 
and  on  Sundays  and  at  night  it  fills  the  reservoir.  The 
reservoir  is  about  40  ft.  in  diameter  and  the  concrete 
lining  is  6  in.  thick.  The  contractor  is  the  Ammerman 
Contracting  Co.,  Garden  City,  Kan.,  which  has  a  con- 
tract for  28  miles  of  pavement. 

The  information  contained  in  this  note  was  supplied 
by  the  Chain  Belt  Co.,  Milwaukee,  some  of  whose  equip- 
ment was  used  on  this  job. 
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Delaware  River  Bridge  Plans 
Taking  Definite  Form 

The  plans  for  the  caissons  and 
masonry  of  the  two  river  piers  of  the 
Delaware  River  Bridge  are  practically 
complete.  Plans  and  the  contract  were 
brought  up  for  adoption  at  the  meeting 
of  the  joint  commission  on  Nov.  9  and 
it  is  expected  that  bids  will  be  adver- 
tised for  within  a  couple  of  weeks  after 
that  date  for  tenders  to  be  received 
toward  the  end  of  December.  These 
piers  wijl  measure  70  x  143  ft.  at  the 
base  and  will  require  for  both  some 
62,000  cu.yd.  of  masonry.  They  will  be 
granite  faced  down  to  a  point  below 
low  water  level.  The  borings  at  the 
site  of  the  two  piers  are  practically 
complete  and  show  rock  at  from  El. 
—58  to  El.  —73  on  the  Philadelphia 
side  and  from  El.  — 80  to  El.  — 90  on 
the  Camden  side.  The  boring  con- 
tractor will  now  move  to  the  sites  of 
the  anchorages. 

Formal  approval  to  the  plans  for  the 
bridge  was  given  by  the  Secretary  of 
War  and  Chief  of  Engineers,  U.  S. 
Army,  Sept.  26,  1921.  The  plans  were 
submitted  in  accordance  with  the  re- 
sults of  the  hearing  of  last  February, 
when  it  was  concluded  that  a  clearance 
of  135  ft.  above  mean  high  water  and 
a  span  with  piers  outside  the  pierhead 
lines,  would  be  acceptable. 

Notices  of  condemnation  have  been 
served  on  owners  of  property  at  the 
sites  of  the  river  piers  and  anchorages. 
The  joint  commission  has  authority  to 
enter  on  such  properties  and  commence 
work  within  sixty  days  after  serving 
notice. 

An  investigation  of  the  feasibility  of 
eliminating  the  top  latei-al  bracing  in 
the  stiffening  truss  of  the  main  spans 
has  been  made,  as  a  result  of  which  it 
has  been,  concluded  that  this  is  prac- 
ticable and  desirable. 

M.  B.  Case,  now  resident  engineer  on 
the  reconstruction  of  the  Cincinnati 
Southern  Ry.  bridge  over  the  Ohio 
River  at  Cincinnati,  has  been  appointed 
senior  resident  engineer  and  will  have 
full   charge   of   the    work    in    the   held. 


Technical  Unemployment  Small 

Records  of  the  American  Association 
of  Entrineers  show  that  unemployment 
among  professional  technical  men  is 
small  as  compared  to  the  trades. 
Roughly  estimated  about  2  per  cent  of 
the  technical  men  are  actually  unem- 
ployed. 

The  Employment  Bureau  of  the  As- 
sociation is  planning  a  further  develop- 
ment of  its  employment  service  to  pro- 
fessional technical  men.  The  plan  con- 
templates establishing  offices  in  at  least 
eight  employment  centers  to  act  as 
clearing  houses  for  different  sections  of 
the  country.  During  the  year  ending 
Sept.  30,  1921,  notices  of  6,165  positions 
open  were  sent  to  all  members  of  the 
a.^sociation  that  asked  to  receive  them. 
There  were  3,018  men  placed,  1,824 
through  the  Chicago  ofiice  and  the  re- 
mainder through  the  branch  offices.  The 
annual  saving  to  the  members  affected 
exceeded  $300,000. 
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Highway  Bill  Goes  to  President 

Those  who  were  disposed  to  withhold 
unanimous  consent  for  the  considera- 
tion of  the  conference  report  on  the 
highway  bill  in  the  Senate,  follovring 
its  recent  approval  by  the  House  of 
Representatives,  finally  were  induced  to 
allow  the  report  to  come  up  and  it  was 
approved  without  debate  and  hurried  to 
the  White  House.  In  the  regular  course 
President  Harding  referred  it  to  the 
Secretary  of  Agriculture  for  his  recom- 
mendation.   

Select  Design  for  Fifth  Avenue 
Traffic  Signal  Towers 

Final  selection  of  a  design  for  the 
five  permanent  traffic  signal  towers 
which  are  to  replace  the  present  tempo- 
rary   structures    on    Fifth    Ave.,    New 


York  City,  has  been  announced  by  the 
Fifth  Avenue  Association,  which  is  to 
present  the  towers  to  the  city.  Joseph 
H.  Freedlander,  a  New  York  Architect, 
submitted  the  design  which  was  un- 
animously adopted,  in  competition  with 
129  others,  as  the  most  practical  as  well 
as  the  most  appropriate  to  the  dignity 
and  beauty  of  Fifth  Ave.  In  addition 
to  the  cash  prize  of  $500,  Mr.  Freed- 
lander will  be  retained  by  the  associa- 
tion as  architect  to  prepare  the  working 
drawings  and  supervise  the  construc- 
tion  of  five   towers. 

The  new  signal  towers  are  to  be  con- 
structed almost  entirely  of  bronze,  with 
a  granite  base  4  ft.  square  and  3  ft. 
high.  They  will  be  23  ft.  in  height.  The 
lower  part  of  the  structure  will  be  open 
so  as  to  allow  an  unobstructed  view  up 
and  down  the  avenue.  The  space  at  the 
top,  which  is  to  house  the  traffic  police- 
man, will  be  enclosed  in  glass  windows, 
so  operated  as  to  allow  the  policeman 
in  the  tower  to  open  or  close  all  of 
them  at  one  time  with  a  .single  swintr  of 
a  lever.  The  tower  base,  as  shown  in 
the  illustration,  is  subject  to  modifica- 
tion. 


Fire  Destroys  Four  Erie  Piers 
Causing  $2,000,000  Loss 

Fire  of  an  unknown  origin,  starting 
about  midnight  November  3,  completely 
destroyed  four  ship  piers  at  Wee- 
hawken,  N.  J.,  belonging  to  the  Erie 
R.  R.,  and  caused  other  property  dam- 
age variously  estimated  at  from  $2,000,- 
00  to  $4,000,000.  Loss  sustained  by  the 
Erie  R.  R.  alone  amounted  to  $2,000,- 
000,  of  which  $500,000  was  in  merchan- 
dise stored  on  the  piers  and  in  box  cars 
lying  in  the  adjoining  yards,  the  re- 
mainder of  the  loss  being  sustained 
through  the  destruction  of  the  four 
piers,  and  the  destruction  of  and  danj- 
age  to  22  barges  and  lighters  and  a 
string  of  seventeen  freight  cars. 

Plans  are  already  under  way  for  re- 
building the  piers,  a  meeting  of  the 
board  of  directors  of  the  road  having 
been  held  last  Tuesday  to  decide  upon 
some  plan.  It  is  possible  that  but  one 
of  the  piers  will  be  rebuilt  at  the  pres- 
ent time,  though  that  one  may  be  en- 
tended  out  to  the  pier-head  line,  which 
will  give  much  greater  length  to  the 
new  pier  than  the  old  ones  had.  Two  of 
the  four  destroyed  piers,  Piers  A  and  B, 
were  built  in  1882  and  the  other  two, 
C  and  D,  were  built  in  1891. 

Boston  Advised  to  Accept  Bid  of 
$3,795,000  for  Garbage  Disposal 

The  city  council  of  Boston  will  hold  a 
hearing  Nov.  16  on  the  recommendation 
made  by  the  special  committee  on  gar- 
bage disposal  and  approved  by  Thomas 
P.  Sullivan,  commissioner  of  public 
works  and  by  Mayor  Peters  that  the 
contract  for  garbage  disposal  for  the 
ten  years  beginning  July  1,  1922,  be 
awarded  to  Coleman  Bros.,  Inc.,  for 
•$3,795,000.  The  two  bids  for  this  con- 
tract received  Sept.  7  were  published 
in  these  columns  Sept.  15,  p.  465.  Since 
then,  the  other  bidder,  the  Boston  San- 
itary Development  Co.,  holder  of  the 
contract  for  the  ten  years  now  ending, 
notified  the  city  that  owing  to  improvM 
conditions  it  could  do  better  than  its 
bid  of  $4,202,000.  New  bids  were  in- 
vited. The  company  last  named  re- 
duced its  bid  to  $3,914,000  and  Coleman 
Bros,  held  to  its  former  bid  of  $3,795,- 
000.  It  is  expected  that  the  award  will 
be  made  the  subject  of  several  hearings. 


Big  Sewer  Contract  To  Relieve 

Unemployment  at  Dallas 

In  order  to  improve  employment  con- 
ditions at  Dallas,  Texas,  the  Board  of 
Commissioners  is  preparing  to  ask  for 
bids  on  a  $300,000  storm  sewer  to  be 
built  in  Pacific  Ave.,  a  street  that  has 
just  recently  been  freed  from  a  double- 
track  steam  railway  and  switch  tracks. 
This  project  is  one  of  the  large  city 
plan  undertakings  and  is  the  first  step 
in  the  transformation  of  a  street  that 
was  practically  an  industrial  route  into 
a  first-class  retail  thoroughfare.  It  is 
planned  to  place  a  large  sanitary  sewer 
underneath  the  storm  sewer.  Engineers 
are  watching  this  project  as  the  prob- 
lem of  handling  the  excavation  \vi!l  ho 
unusual  on  account  of  earth  conditior.3. 
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Logging  Engineers  in  Convention 
at  San  Francisco 

Problems  involved  in  logging  engi- 
neering occupied  the  most  prominent 
place  among  the  topics  discussed  at 
the  twelfth  annual  Pacific  Logging 
Congress,  held  at  the  Palace  Hotel,  San 
Francisco,  Oct.  26-29.  One  session 
was  devoted  to  discussion  of  standard- 
izing courses  of  study  preparation  for 
the  profession  of  logging  engineering. 
Four  colleges  which  have  been  offering 
courses  in  forestry  and  logging  engi- 
neering were  represented  by  graduates. 
These  schools  are  the  Universities  of 
California,  Washington  and  Idaho  and 
the  Oregon  Agricultural  College. 
Among  the  several  hundred  delegates  in 
attendance  were  representatives  of 
log:ging  interests  from  eight  states  and 
British  Columbia.  Some  of  the  papers 
which  were  more  particularly  within 
the  engineer's  field  were  as  follows: 

"A  Standard  System  for  Management 
of  Camp  Mess-Houses,"  by  W.  C.  Rueg- 
nitz,  Portland,  Ore.;  "Utilizing  Flumes 
for  Handling  Pacific  Coast  Timber," 
by  A.  P.  Allison,  Brooks-Bidlake  & 
Whittall  Co.,  Ltd.,  Vancouver,  B.  C; 
"Logging  With  Motor  Trucks  in  Cali- 
fornia Pine  District,"  by  A.  M.  Morten- 
sen,  Manager,  California  Fruit  Ex- 
change, Graeagle,  Cal.,  "Motor  Tracks 
in  Douglas  Fir  Logging,"  by  J.  P.  Van 
Orsdel,  Portland,  Ore.;  "Camp  Build- 
ing," by  James  O'Hearne,  English 
Lumber  Co.,  Mt.  Vernon,  Wash.;  "In- 
tensified Railroad  Construction  Versus 
Donkey  Hauls,"  by  L.  T.  Murray,  West 
Fork  Logging  Co.,  Tacoma  Wash.;  and 
"Steam  Shovel  in  Logging  Railroad 
Construction,"  by  Minot  Davis,  Clemons 
Logging   Co.,   Montesano,   Wash. 

Officers  elected  for  the  ensuing  year 
were:  President  L.  T.  Murray;  vice- 
President,  James  O'Hearne;  and  secre- 
tary-treasurer George  M.  Cornwall, 
Portland,  Ore. 

Mechanical  Engineers  Plan 
Annual  Meeting  Dec.  5-9 

Elimination  of  industrial  waste  will 
be  stressed  at  the  annual  meeting  of 
the  American  Society  of  Mechanical 
Engineers  to  be  held  in  New  York  City 
Dec.  5-9.  The  report  of  the  Committee 
on  Elimination  of  Waste  in  Industry  of 
the  American  Engineering  Council  will 
provide  the  basis  for  the  discussion. 
The  leading  session  will  point  out  the 
necessity  for  waste  elimination  and 
develop  essential  principles  of  stand- 
ardization and  stabilization.  The  pro- 
fessional sections  will  consider  in  tech- 
nical fashion  the  steps  that  can  readily 
be  taken  more  effectively  to  utilize  our 
national  resources. 

Two  sessions  on  education  will  be 
held,  one  under  the  auspices  of  the 
('ommittee  on  Education  and  Training 
in  the  Industries,  and  the  other  a  joint 
meeting  with  the  Society  for  the  Pro- 
motion of  Engineering  Education.  A 
new  development  in  annual  meeting 
projects  will  be  launched  at  the  Decem- 
ber convention.  The  Committee  on  Re- 
lations with  Colleges  has  charge  of  a 
session  at  which  the  papers  will  be 
prepared  and  presented  by  students. 
Discussion  will  be  limited  to  students 
and  the  meeting  will  be  conducted  by 
students. 

The  honorary  memberships  which 
nave  been  granted  to  Hetirv  R.  Towne 
and  Nathaniel  G.  Herresliof  will  be 
formally  bestowed  on  the  evening  of 
Dec.  5,  following  the  address  of  Pres- 


ident Carman.  The  business  meeting 
has  been  scheduled  for  Dec.  7.  The  en- 
tire day  will  be  given  over  to  the  dis- 
cussion of  the  policies  of  the  society 
and  especially  of  the  new  constitution. 

Federal  Road  Bureau  Starts 
New  Research  Program 

Will   Study    Wavy   Surfaces,    Bridge 

Impact  and  Effect  of  Vibration 

On  Subgrade  Moisture 

The  U.  S.  Bureau  of  Public  Roads  is 
preparing  to  undertake  a  number  of 
new  experiments,  including  an  investi- 
gation to  determine  the  cause  of  wavy 
road  surfaces,  a  study  of  the  warping  of 
concrete  road  slabs  as  a  result  of  tem- 
perature changes,  lan  experiment  to 
determine  the  effect  of  slab  vibration 
upon  the  movement  of  moisture  in  the 
subgrade,  a  study  of  impact  stresses  in 
bridges  and  other  frame  structures,  and 
a  large-scale  experiment  to  test  vari- 
ous designs  of  concrete  surface  sections. 

The  study  of  the  cause  of  wavy  road 
surfaces  will  be  made  on  a  circular 
track  15  ft.  wide  and  180  ft.  in  dia- 
meter, which  is  being  built  at  the  Ar- 
lington Farm,  just  outside  of  Washing- 
ton, D.  C.  'The  circumference  of  the 
circle  will  be  divided  into  sections,  each 
of  which  will  be  surfaced  differently 
with  various  kinds  of  tar  and  asphalt 
pavement,  some  of  them  on  concrete 
bases.  The  "traffic"  to  which  these  sec- 
tions will  be  subjected  will  be  supplied 
by  a  driverless  motor  truck,  which  will 
be  held  to  the  circular  path  by  means  of 
a  long  arm  extending  from  the  center. 
By  a  simple  device  the  course  of  the 
truck  will  be  altered  from  time  to  time 
so  that  the  entire  width  of  the  roadway 
will  be  traveled  over.  It  is  not  likely 
that  the  actual  experimental  work  will 
be  begun  until  next  season. 

New  Impact  Device 

The  study  of  impact  stresses  in 
bridges  will  be  made  with  a  new  in- 
strument devised  in  the  bureau  and  now 
practically  perfected.  Attached  to  any 
member  of  the  bridge  the  instrament 
makes  a  photographic  record  of  the 
effect  of  a  moving  load.  The  deforma- 
tion resulting  from  the  impact  is  repre- 
sented by  a  fine  line  on  the  photograph. 
From  the  preliminary  tests  which  have 
been  made  it  appears  that  the  results  of 
the  quickest  blows  are  measured  by  the 
instrument.  It  is  now  being  calibrated 
and  will  shortly  be  put  into  use  to  ob- 
tain experimental  data. 

The  experiments  on  concrete  sections 
will  be  made  on  the  Columbia  i-oad  in 
Arlington  County,  Va.,  and  the  cost  of 
the  construction  will  be  shared  by  the 
county.  Only  a  part  of  the  road  will 
be  used  for  experimental  purposes. 
X'arious  sections  will  include  surfaces 
with  different  kinds  of  joints,  some 
with  longitudinal  joints  and  some 
without.  Some  will  be  built  with 
gravel  sub-bases;  others  will  be 
built  over  especially  treated  sub- 
grades  in  which  the  soil  will  be  mixed 
with  cement  for  a  depth  of  6  inches, 
using  1  part  of  cement  to  20  parts  of 
earth.  Of  special  interest  will  be  the 
various  forms  of  ribbed  sections  and  the 
various  arrangements  of  different  kinds 
of  reinforcing  material.  The  road  is 
now  under  construction,  but  it  will  not 
be  completed  until  next  season.  The 
various  surfaces  will  be  subjected  to 
normal  road  traffic,  the  weight  and  vol- 
ume of  which  will  be  determined  by 
careful  traffic  counts. 


Railroad  Executives  Will  Press 
Wage  Cut  Action 

Railroad  executives  of  the  eastern 
roads  will  endeavor  to  secui-e  from  the 
Railroad  Labor  Board  authorization  for 
a  further  reduction  in  the  pay  of  oper- 
ating employees,  so  that  the  20  per  cent 
increase  put  in  effect  during  1920  will 
be  written  off.  The  12  per  cent  cut  or- 
dered in  July  has  written  off  part  of  that 
increase.  Conferences  with  employees 
are  to  start  within  a  few  days  and  when 
a  concrete  plan  has  been  evolved  it  will 
be  put  before  the  Railroad  Labor 
Board.  As  that  body  secured  a  recall 
of  the  strike  order,  scheduled  to  go  in 
effect  Nov.  1,  on  the  basis  of  no  further 
wage  reductions  being  ordered,  it  is 
doubtful  that  any  immediate  action  by 
the  board  will  be  forthcoming. 

California  County  Engineer  Act 
Held  Unconstitutional 

The  supreme  court  of  the  State  of 
California  recently  rendered  an  opinion 
declaring  unconstitutional  the  Ream  bill 
passed  at  the  1919  session  of  the 
Cahfoniia  Legislature  which  created  the 
office  of  county  engineer,  leaving  it  to 
the  board  of  supervisors  in  each  county 
to  fix  the  salary  of  the  office.  The  legis- 
lation was  popularly  known  as  the 
California  County  Engineer  Act.  The 
act  stated  that  the  "county  engineer 
shall  be  deemed  an  employee  and  not 
a  county  officer." 

A  number  of  counties  with  extensive 
work  under  *ray  handled  by  well- 
organized  county  engineering  staffs  now 
face  the  situation  of  having  no  authority 
to  pay  the  county  engineei-'s  salary. 
Some  of  these  salaries  are  $5,000  to 
$6,000  per  year  in  counties  where  the 
salary  of  the  county  surveyor,  fixed  by 
the  legislature,  is  limited  to  $.3,200,  with 
not  more  than  one  deputy  at  not  more 
than  $85  per  month. 

The  supreme  court  decision  holds  that 
the  act  "violates  the  constitutional  re- 
quirement that  the  system  of  countv 
government  .  .  .  shall  be  uniform 
throughout  the  state." 


To  Study  Properties  of  Steel 
Reinforcing  Bars 

Announcement  has  been  made  by  the 
American  Society  for  Testing  Materials 
that  a  special  committee  has  been  ap- 
pointed to  conduct  an  investigation  of 
the  physical  properties  of  plain  and  de- 
formed concrete  reinforcement  bars. 
The  personnel  of  the  committee  is:  E 
E.  Hughes,  Franklin  Steel  Co.;  Richard 
L.  Humphrey,  consulting  engineer;  A. 
E.  Lindau,  Corrugated  Bar  Co.;  C.  F.  W 
Rys,  Carnegie  Steel  Co.;  W.  A.  Slater, 
Bureau  of  Standards,  and  J.  J.  Yates, 
Central   Railroad  of  New  Jersey. 

The  primary  object  of  the  investiga- 
tion is  the  study  of  physical  properties 
of  steel  reinforcement  bars, — plain,  de- 
formed and  twisted, — rolled  from  the 
four  different  gi-ades  now  in  commer- 
cial use,  tested  in  the  form  as  rolled 
and  as  machined  specimens.  The  data 
obtaineil  will  serve  as  a  basis  for  pos- 
sible revisions  of  the  society's  specifica- 
tions for  reinforcement  bars.  The  in- 
vestigation will  have  a  direct  bearing 
upon  the  work  of  the  Joint  Committee 
on  Standard  Specifications  for  Con- 
crete and  Reinforced  Concrete,  This 
committee  has  suggested  an  extension 
of  the  scope  of  the  investigation  to  in- 
clude a    study   of   the  efficiency  of  de- 
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formed  bars  when  used  as  reinforcing 
in  concrete,  with  special  reference  to 
the  effect  of  the  design  of  the  bar  on  its 
bond  resistance. 


Sanitary  Engineers  at  Public 
Health  Convention 

Besides  the  general  sessions  of  the 
fiftieth  annual  convention  of  the  Amer- 
ican Public  Health  Association  at  the 
Hotel  Astor,  New  York  City,  Nov.  Il- 
ls, there  will  be  various  section  meet- 
ings, including  sanitary  engineering, 
laboratories,  public  health  administra- 
tion, vital  statistics  and  others.  On 
the  afternoon  of  Nov.  16,  the  sani- 
tary engineering  section  will  meet 
jointly  with  the  American  Society  of 
Civil  Engineers  at  the  United  Engineer- 
ing Societies  Building,  where  the  pro- 
gram will  be  on  stream  pollution  and 
sewage  disposal. 

The  first  session  of  the  sanitary  en- 
gineering section  of  the  A.  P.  H.  A.  will 
be  held  Tuesday  afternoon,  Nov.  15, 
when  there  will  be  an  address  by  the 
chairman,  S.  A.  Greeley,  consulting 
engineer,  Chicago.  The  Thursday  morn- 
ing Session  will  listen  to  a  report  of  the 
committee  on  water  supply  and  purifica- 
tion, George  W.  Fuller,  chairman;  a 
report  of  the  committee  on  sewerage 
and  sewage  treatment,  Kenneth  Allen, 
chairman;  and  other  papers. 

Two  subsequent  sessions  will  take  up 
the  sanitation  of  bathing  places, 
beaches,  and  swimming  pools;  mosquito 
extermination;  milk  pa.steurization; 
and  city  zoning  in  relation  to  health. 
There  will  also  be  presented  the  report 
of  the  committee  on  garbage  and  refuse 
disposal,  M.  N.  Baker,  chairman. 

Am.  Soc.  C.  E.  To  Hold  Conference 
on  Sanitary  Engineering 

In  recognition  of  the  fiftieth  annual 
convention  of  the  American  Public 
Health  Association,  in  New  York  City, 
the  American  Society  of  Civil  Engi- 
neers has  arranged  for  a  general  con- 
ference on  sanitary  problems  to  be  held 
Nov.  16  and  17  at  the  Engineering  So- 
cieties Building,  New  York  City.  All 
interested  in  sanitary  engineering  prob- 
lems are  invited  to  attend,  particularly 
members  of  the  sanitary  engineering 
section  of  the  A.  P.  H.  A.  The  gen- 
eral conference  will  have  sessions  at  2 
and  8  p.m.  Wednesday,  Nov.  16,  and  at 
8  p.m.  Nov.  17. 

The  first  of  the  three  sessions  will  be 
devoted  entirely  to  stream  pollution  and 
sewage  disposal,  with  papers  by  George 
T.  Hammond,  Brooklyn;  Kenneth  Allen, 
New  York;  .John  F.  Skinner,  Rochester, 
N.  Y. ;  W.  L.  Stevenson,  Harrisburg, 
Pa.;  Earle  B.  Phelps,  New  York  City; 
Paul  Hansen,  Chicago;  W.  H.  Dittoe, 
Columbus;  and  Langdon  Pearse,  Chi- 
cago. 

The  second  session  will  be  given  up 
to  discussions  of  odors  by  George  C. 
Whipple,  Harvard  University;  Stephen 
DeM.  Gage,  Providence,  R.  I.;  I.  S. 
Osborn,  Cleveland;  Andrew  J.  Provost, 
New  York;  and  Robert  Spurr  Weston, 
Boston. 

Water  supply  and  water  purification 
will  be  the  subject  of  the  third  and 
final  session.  The  speakers  will  be 
Prof.  Whipple;  Allen  Hazcn,  New 
York;  C.  A.  Emerson,  .Jr.,  Harrisburg, 
Pa.;  C.-E.  A.  Winslow,  Yale  Univer- 
sity; C.  A.  Holmquist,  Albany;  Robert 
Spurr  Weston,  Boston;  and  Samuel  A. 
Greeley,  Chicago. 


American  Road  Builders 
Plan  Annual  Meeting 

The  annual  meeting  and  dinner  of 
the  American  Road  Builders'  Associa- 
tion will  be  held  at  the  Automobile 
Club  of  America,  New  York  City,  Nov. 
15.  In  the  afternoon  the  officers  will 
render  their  reports  and  in  the  evening 
the  dinner  will  be  held,  after  which  the 
incoming  president  and  other  officers 
for  the  ensuing  year  will  be  installed, 
followed  by  speeches  by  members  of 
the  association.  One  of  the  matters  to 
be  considered  is  the  coming  convention 
and  good  roads  show  of  the  association 
to  be  held  at  the  Coliseum,  Chicago, 
111.,  Jan.  16-20. 


State  Highway  Policies  on  Fall 
Lettings  of  Contracts 

These  statements  of  policy  on  the  fall 
letting  of  highway  contracts  supplement 
others  published  in  recent  issues  of 
"Engineering  News-Record" : 

South  Dakota — "The  highway  com- 
mission in  October  awarded  five  con- 
tracts amounting  to  $232,000  for  grad- 
ing, culverts  and  bridges  on  61  miles  of 
road,  and  nine  contracts  amounting  to 
$230,000  for  gravel  surfacing  on  106 
miles  of  road  already  graded. 

"On  account  of  the  weather,  grading 
work  cannot,  in  general,  be  economically 
done  in  this  ?tate  during  December, 
January  an-*  February,  so  our  field 
organization  is  put  in  the  office  during 
these  months  preparing  plans  for  work 
to  be  let  during  the  months  of  March, 
April  and  May.  It  is,  therefore,  ex- 
pected that  the  major  portion  of  our 
next  year's  work  will  be  under  contract 
by  May.  Plans  are  being  made  antici- 
pating that  pending  legislation  in  Con- 
gress will  provide  additional  funds." — 
By  F.  D.  Hudgins,  State  Highway  En- 
gineer. 

Colorado — "I  am  heartily  in  accord 
with  the  principle  of  letting  contracts 
in  the  fall,  so  that  the  preliminary 
work  can  be  got  out  of  the  way  during 
the  winter,  and  the  contractors  can  be 
ready  to  begin  active  construction  as 
soon  as  the  season  permits. 

"There  are  practical  reasons,  how- 
ever, that  prevent  any  further  letting 
this  fall.  Our  yearly  budget  is  made 
up  in  December,  hence  the  estimated 
allotment  to  various  projects  is  not 
known  till  then.  Furthermore,  we  are 
depending  upon  the  sale  of  a  $3,000,000 
bond  issue  to  finance  the  state's  pro- 
j)ortion  of  federal-aid  projects  covered 
in  the  1922  program.  'This  sale  cannot 
take  place  until  June,  1922,  and  hence 
we  will  not  know  till  then  whether  or 
not  the  funds  are  available. 

"We  hope  to  get  matters  adjusted  so 
that  our  5nancial  program  will  be  more 
harmoniou.'  with  elements  that  affect 
an  efficient  construction  program." — 
By  L.  D.  BUturelt,  State  Highway  En- 
gineer. 

Washington — "The  policy  of  letting 
contracts  in  the  late  fall  or  early  spring 
has  been  pursued  for  some  time  in  so 
far  as  the  same  is  consistent  with  con- 
ditions and  with  the  availability  of 
funds.  The  funds  for  highway  work  in 
this  state  are  provided  through  legis- 
lative appropriation.  In  order  to  take 
full  advantage  of  the  funds  available  in 
the  matching  of  federal  aid  we  are  at 
this  time  awaiting  on  federal  aid  before 
letting  any  considerable  amount  for  the 
next  season. — By  .fames  Allen,  Super- 
risor  of  Hiyhwuyn. 


Contract  Let  for  Tunnel  Work  on 
Skagit  River  Development 

After  several  months  of  delay,  wait, 
ing  for  lower  prices,  the  Seattle  Board 
of  Public  Works  has  let  the  contract  for 
the  Gorge  Creek  tunnel  of  the  Skagit 
River  development.  The  successful  con- 
tractor is  R.  O.  Storrie  and  Co.,  San 
Francisco,  that  firm's  bid  being  $2,203,- 
865.  The  Puget  Sound  Bridge  &  Dredg- 
ing Co.  was  next  lowest  and  Grant 
Smith  &   Co.,  both  of   Seattle,  third. 

The  Gorge  Creek  project  involves 
about  a  mile  of  open-cut  excavation,  a 
main  tunnel  two  miles  long,  and  the 
construction  of  a  surge  tank  and  riser 
necessitating  the  excavation  of  about 
10,000  cu.yd.  of  material. 

London  Subway  Extensions 
Planned 

Loncloti  Coi-ri  sitoiideiict 
The  London  Underground  Railways 
have  submitted  to  the  Cabinet  their  ap- 
plication involving  18,000,000  new  cap- 
ital for  the  immediate  carrying  out  of 
their  extension  plans.  These  plans 
include  the  extensions  of  several  of  the 
existing  subways,  the  linking  up  of 
others  and  the  enlarging  of  the  oldest 
"tube"  so  as  to  accommodate  the  stand- 
ard subway  rolling  stock.  Parliamen- 
tary powers  for  these  projects  have 
already  been  obtained,  full  plans  of  the 
operations  have  been  prepared  and 
much  of  the  preliminary  work  is  in 
hand.  The  enlarging  on  the  old  City 
and  South  London  "tube"  is  not  to  in- 
terfere with  subway  operations,  so 
that  work  will  be  done  between  mid- 
night and  4  or  5  a.  m.  At  the  estimated 
rate  of  progress  of  one  foot  per  hour, 
this  project  will  take  two  years  to 
complete  and  will   cost  £2,000,000. 


Reduced  Salary  Scale  for  Navy's 
Technical  Personnel 

Reductions  in  pay  approximating  10 
per  cent  have  been  applied  to  the  tech- 
nical service  of  the  Navy,  as  well  as  to 
other  civilian  employees  in  the  Naval 
establishment.  Some  of  the  items  rec- 
ommended by  the  Navy  wage  board  and 
approved  by  the  Secretary  of  the  Navy 
for  the  technical  service  are  as  follows: 

Steel  superintendents,  $10,000  per 
year;  melt-shop  superintendents.  $5,000; 
machine-shop  su]x>rintendtnts,  $5,000; 
heat-treatment  superintendents,  $5,000; 
forge  superintendents,  $5,000;  senior 
educational  advisers,  $6,500;  plant  en- 
gineers, $5,000;  powder  experts,  $7,500; 
assistant  to  powder  experts,  $3,000. 

In  addition,  numerous  technical  posi- 
tions are  rated  on  a  per  diem  basis. 
Civil-engineering  aids  ar-  to  receive 
from  $12.08  to  $8.72,  specification  aids 
$9.04  structural  aids  from  $10.96  to 
$7.60  and  technical  aids  $7.68.  Con- 
struction inspectors  are  scheduled  at 
from  $9.44  to  $4.88,  and  creosote  in- 
spectors at  $6.40.  Naval  construction 
inspectors  are  to  receive  $10.56  while 
their  assistants  are  rated  at  $6.88. 

Structural  steel  inspectors  are  to 
receive  from  $8.32  to  $6.40  and  timber 
inspectors  from  $8.32  to  $5.68.  The  title 
of  surveyor  has  been  abolished  and 
these  positions  re-rated  as  instrument 
men;  the  salary  scale  ranges  from 
$8.24  to  $5.36. 

In  the  drafting  service  some  of  the 
new  rates  per  day  are:  Chief  drafts- 
man, $13.20  to  $14;  draftsman,  grade 
A,  $6.80  to  $7.60;  draftsman,  grade  C, 
$4.48;  copyist  draftsman,  $4.16. 
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To  Study  Paving  Brick  Standards 

Elimination  of  excess  varieties  and 
styles  in  paving  brick  is  to  be  con- 
sidered at  a  meeting  Nov.  15  in  Wash- 
ington under  the  auspices  of  the  Secre- 
tary of  Commerce.  The  meeting  is 
to  be  open  to  all  interested.  A  pre- 
liminary survey  of  tthe  situation  is 
being  made  by  a  committee  of  paving 
brick  manufacturers  and  a  report  will 
be  submitted  setting  forth  the  facts  as 
to  the  volume  of  the  manufacture  in 
the  various  sizes  and  styles  of  bricks 
now  in  use. 


Forestry  Investigation  Continued 

The  committee  on  forestry  policy  of 
the  Chamber  of  Commerce  of  the  United 
States  will  hold  its  hearings  in  New 
Orleans  Nov.  14,  15  and  16  as  a  con- 
tinuation of  its  investigation  of  forestry 
conditions  throughout  the  country.  This 
committee  was  appointed  to  recommend 
to  the  United  States  Chamber  a  national 
forestry  policy.  Similar  hearings  have 
been  held  throughout  the  Middle  West 
and  Pacific  Coast  states. 


Colorado  River  Hearing  Planned 

It  is  announced  from  Washington 
that  the  Secretary  of  the  Interior  and 
the  Director  of  the  Reclamation  Service 
expect  to  hold  a  hearing  in  San  Diego, 
Cal.,  on  Dec.  1,  in  regard  to  the  Colo- 
rado River  problems.  At  this  hearing 
the  report  of  the  Reclamation  Service,  in 
which  has  been  assembled  all  available 
data  bearing  on  the  Colorado  River, 
will  be  considered  and  the  general  ques- 
tion of  the  development  of  the  river 
for  irrigation,  power,  and  flood  preven- 
tion purposes  will  be  taken  up. 


Back  to  Atlantic  City 

For  many  years  the  American  So- 
ciety for  Testing  Materials  held  its 
annual  meetings  at  Atlantic  City  in 
June.  In  1920,  however,  the  rising 
cost  of  living  at  that  resort  led  to 
holding  the  meeting  at  its  minor  rival 
sea-shore  city,  Asbury  Park,  and  the 
experiment  was  repeated  this  year. 
The  attractions  of  Atlantic  City,  how- 
ever, still  linger  in  the  minds  of  the 
members,  far  by  popular  vote,  con- 
firmed by  the  executive  committee, 
that  place  is  selected  for  next  June's 
meeting.  Of  the  502  votes  cast,  229 
were  for  Atlantic  City,  135  for  Asbury 
Park,  and  49  for  Chicago.  The  ref- 
erendum also  has  led  to  a  considera- 
tion of  a  plan  for  holding  the  annual 
meetings  in  the  different  places  in  suc- 
ceeding years. 


Complete  Bar  Survey  at  Entrance 
to  San  Francisco  Bay 

The  survey  of  the  bar  just  outside 
the  entrance  to  San  Francisco  harbor 
has  been  completed  under  the  direction 
of  the  Engineer  Corps,  U.  S.  A.  and 
the  report  and  recommendations  of 
Colonel  Herbert  Deakyne  Engineer 
Corps,  U.  S.  A.,  who  is  stationed  at 
San  Francisco,  have  been  submitted  to 
Washington  headquarters  together  with 
tabulated  soundings  and  maps. 

It  is  understood  that  Colonel  Deaky- 
ne's  recommendations  include  an  esti- 
mate of  the  amount  of  work  that 
should  be  done  and  its  cost. 

Of  the  two  best  channels  in  the 
approach  to  the  Golden  Gate  from  the 
sea,  the  eo-called  Bonita  channel  has 
ample  depth  but  follows  the  rugged 
and  somewhat  irregular  shoreline  to  the 
north,  while  the  route  directly  across 
the  bar  in  midstream  is  not  deep  enough 
for  the  largest  ships.  Improvement 
has  been  urged  by  the  bar  pilots  asso- 
ciation, by  shipping  interests  and  by 
the  navy  department,  and  it  is  believed 
that  a  channel  45  to  50  ft.  deep  and 
one-half  mile  wide  could  be  constructed 
with  sea-going  dredges  at  comparatively 
low  cost  which,  when  constructed,  would 
probabl;.  retain  approximately  the  orig- 
inal dimensions. 


Irrigation  District  Wins  in  Court 

The  Kennewick  Irrigation  District,  at 
Prosser,  Wash.,  has  won  a  victory  in 
the  Benton  County  Court  throngh  a 
decision,  rendered  by  Judge  Mills, 
sustaining  the  irrigation  district's 
claim  that  the  need  of  water  for  irriga- 
tion purposes  is  superior  to  the  re- 
quirements of  a  flour  mill,  electric  plant 
and  other  private  interests  involved,  for 
which  reason  he  granted  an  order  of 
necessity  and  permitted  condemnation 
of  the  Prosser  Falls  dam.  About  35,000 
acres  of  irrigable  land  will  be  benefited 


Cleveland  Adopts  Manager  Plan 

Early  returns  indicate  the  adoption 
of  the  city-manager  plan  at  Cleveland, 
Ohio,  Nov.  8,  by  a  large  popular  ma- 
jority. The  manager  will  be  appointed 
by  a  city  council  of  25  members,  elected 
from  four  districts  on  the  proportional 
representation  plan,  to  take  office  Jan.  1, 
1924.  

I.  C,  C.  Reports  Tentative  Value 
of  Rock  Island 

The  final  value  of  the  property  of 
the  Chicago,  Rock  Island  and  Pacific 
Railroad,  devoted  to  common  carrier 
purposes,  on  lines  wholly  owned  and 
used  by  the  company,  has  been  found 
to  be  $251,809,983  in  the  tentative 
valuation  report  which  just  has  been 
issued  by  the  Intel  state  Commerce 
Commission.  The  value  of  the  prop- 
erty used  but  not  owned  by  the  parent 
company  was  found  to  be  $70,467,613. 
In  addition,  the  company  owns  and  has 
under  lease  property  valued  at  $252,937. 

The  cost  of  reproduction  (new)  on 
the  lines  wholly  owned  and  used  by  the 


Name  of  Road  Pinal  V.ilue 

Keokuk  &  DcsMoines  Ry,  Co $3,464,958 

Choctaw,  Oklahoma  &  Gulf  Railroad  Co 35,500,000 

Rock  Island,  .\rkansas  &  Lomsiana  R.R.  Co.  10,750,000 

St.  Paul  &  Kansas  City  Short  Line  R.R.  Co.  8,400,000 

Rock  Island  &  Dardanelle  Ry.  Co 215.000 

Rock  Island,  Stuttgart  &  Southern  Ry.  Co. . .  21 3,000 

Rock  Island  Memphis  Terminal  Ry.  Co 700,000 

Peoria  and  Bureau  Valley  R.R.  Co 1,650,000 

White  &  Black  River  Valley  Railway 700,000 

Chicago,  Rock    Island   &  Pacific   R.R.  Co., 

(Iowa  Co.) 23.250 

Chicago.  Rock  Island  &  Gulf  Ry.  Co 1 3,833,406 

Morria  Terminal  Railway  Co 48,750 


Cost 

New 

^3.269,803 

39,406,828 

11.781,218 

7,933,931 

230,800 

217,976 

261,871 

1,607,220 

787,355 

19,194 

14,960,839 

59,908 


of  Reproduction         Outstanding 
Less  Depreciation    Capitalization 


$2,592,509 

30,800,082 

9,884.803 

6,967,280 

198,549 

169.052 

261,871 

1.318,717 

630,714 


$5,875,000  00 

31,692,981  93 

15,214.321  73 

12,679,044  63 

200.000  00 

490,266  22 

1,438,459  94 

1,500.000  OO 

1,000,000  00 


14,732  227.500  00 

11,974,731  17,248,372  50 

42,902  52,207  39 


by  the  proposed  ditch.  Compromise 
negotiations  now  under  way  contem- 
plate preserving  ample  power  to  oper- 
ate the  flour  mill  and  electric  power 
plant.  

Two-Day  Discussion  on  Joint 
Committee  on  Concrete  Report 

Two  days,  with  three  sessions   each 
day,  will  be  devoted  to  a  discussion  of 
the  report  of  the  Joint  Committee  on 
Concrete   and    Reinforced    Concrete   by 
the    American    Society    of    Civil    En- 
gineers,  on   Dec.   7   and  8,   in   the   En- 
gineering Societies  Building,  New  York 
City.      Portions    of    the    report,   which 
consists  of  tentative  specifications  for 
concrete  and  reinforced  concrete,  will  be 
discussed  as  follows 
Dec.  7,  9  a.  m.  Chapter      IX.      Water- 
proofing   and    Protec- 
tive Treatment. 
Chapter     X.       Surface 
Finish. 
2 p.m.  Chaptei      VI.      Deposit- 
ing Concrete. 
Chapter  VII.  Forms. 
Chapter  VIII.  Details  of 
Construction. 
8  p.m.  Chapter  XI.  Design 
Dec.  8,  9  a.m.  Continuation   of   discus- 
sion of  Chapter  VIII 
and  X. 
2  p.  m.  General     discussion     of 
the     Tentative     Spe- 
cifications    for     Con- 
crete   and    Reinforce- 
ed  concrete  and  of  the 
scope     of     the    Joint 
Committee's  work. 
8  p.m.  Chapter  III.   Quality   of 
Concrete. 
Chapter  IV.  Materials. 
Chapter   V.    Proportion- 
ing and   Mixing  Con- 
crete. 


parent  company  was  found  to  be  $250,- 
697,172.  The  cost  of  reproduction  (less 
depreciation)  is  reported  as  being 
$197,090,275. 

The  outstanding  capitalization  of  the 
company,  at  the  time  of  the  valuation, 
was  found  to  be  $307,287,422.50.  In- 
formation of  the  same  character  for  the 
affiliated  lines  of  the  Rock  Island  sys- 
tem is  shown  in  the  accompanying  table. 

Tulsa  Gets  Report  on  Gravity 
Water  Supply  From  Ozark 

For  an  estimated  cost  of  $6,800,000, 
Tulsa,  Okla.,  can  get  a  25-m.g.d.  grav- 
ity water  supply  from  Spavinaw  Creek 
in  the  Ozark  foothills,  accordin.g  to  a 
report  presented  Oct.  24  to  the  Non- 
Partizan  Water  Commission  by  J.  D. 
Trammell  and  W.  R.  Holway,  consulting 
engineers.  The  plan  calls  for  a  55-ft. 
dam  on  Spavinaw  Creek  impounding  16 
billion  gallons,  or  more  than  a  year's 
supply,  and  a  55-mile  conduit — 28  miles 
of  60-in.,  27  miles  of  48-in. — conducting 
the  water  by  gravity  to  a  point  five 
miles  from  Tulsa,  where  a  high  press- 
ure pumping  station  would  lift  the 
water  300  ft.  through  a  30-in.  cast-iron 
pipe  to  a  high  pressure  distribution  re- 
servoir holding  30  days'  supply  on  the 
edge  of  the  city  4^  miles  distant.  At 
this  reservoir  the  water  would  be 
aerated   and  chlorinated. 

The  estimated  costs  are:  Dam, 
$1,132,000;  conduits  and  right-of-way, 
$4,065,150;  tunnel,  $225,000;  reservoir 
and  pump  station,  $458,000;  distribu- 
tion main.s,  $541,000;  engineering  and 
supervision,  $321,057;  administration, 
$57,793. 

The  water  commission  has  issued  a 
call  for  a  bond  election  to  be  held  Nov. 
29.  The  engineers  are  of  the  opinion 
the  work  can  be  completed  within  two 
years. 
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Engineer  on  Louisiana  Board 
of  Healtli  Urged 

The  Louisiana  Engineering  Society 
is  urging  an  amendment  to  a  bill  for 
the  reorganization  of  the  Louisiana 
State  Board  of  Health  so  that  one  of 
the  members  will  be  an  engineer.  The 
bill  now  provides  for  a  board  of  eight 
members,  of  whom  five  must  be  physi- 
cians, one  a  dentist,  one  a  phannacist, 
and  one  an  educator.  The  existing 
board  is  composed  of  five  physicians. 
Support  for  the  proposed  amendment 
is  being  given  by  the  local  press. 

Minneapolis  Regulates  Vehicles 

The  city  council  of  Minneapolis,  on 
Sept.  9  passed  an  ordinance  regulating 
the  weight,  width,  height,  and  length  of 
vehicles  operating  on  the  city  streets. 
An  unusual  provision,  according  to  in- 
formation received  from  Ellis  R.  Button, 
assistant  city  engineer,  is  that  the  city 
engineer  is  authorized  to  restrict  the 
use  of  streets  for  a  period  not  exceeding 
90  days  when,  in  his  judgment,  any  sui'- 
face  is  being  unduly  damaged  by  vehic- 
ular use.  This  provision  was  included 
in  the  ordinance  as  a  result  of  the  de- 
struction of  certain  dirt  streets  by  a 
trucking  and  grading  company  engaged 
in  making  excavations  and  hauling 
the  waste  material.  A  contributory 
cause  was  the  excessive  truck  loads 
hauled  over  paved  streets,  amounting, 
sometimes,  to  20  tons  or  more. 

The  ordinance  follows  the  uniform 
vehicle  law  and  provides  the  following 
restrictions  on  vehicles:  Maximum 
width.  96  in.;  maximum  height,  12  ft.  6 
in.;  maximum  length,  ."iO  ft.  for  a  single 
vehicle  and  85  ft.  for  a  tractor-trailer 
combination.  The  gross  load  is  fixed  at 
28,000  lb.,  the  load  per  axle  at  22,400 
lb.  and  the  weight  per  inch  width  of  tire 
at  800  lb. 

Unconventionality  in  Society 
Meeting  Notices 

They  do  things  differently  in  Oregon. 
Here  is  one  of  the  unconventional  meet- 
ing notices  issued  by  C.  P.  Keyser,  sec- 
retary of  the  Portland  Section,  Am. 
Soc.  C.  E.: 

"Tandem  aUquaiido,  and  'It's  a  long 
time,'  since  we  had  an  old  time  technical 
meeting.  We  slipped,  and  are  168 
hours  late  this  month,  but  overhangs 
are  pretty  well  cleaned  up,  and  a 
pleasant  little  soiree  is  indicated. 
UNIVERSITY  CLUB,  FRIDAY, 
OCT.  28,  8  P.M. 

"The  story  relates  to  the  great  slide 
at  Cascade  Locks,  and  will  be  presented 
by  no  less  a  raconteur  than  our  Sam 
Murray.  Sam  is  incidentally  a  bridge 
engineer  with  a  license,  and  is  properly 
poking  into  the  Bridge  of  the  Gods.  He 
has  gone  into  this  thing;  dug  in,  act- 
ually looking  for  water,  and  what  he 
fouiid  will  surprise  you.  Discussion 
will  follow,  headed  by  at  least  three 
experts  in  the  shifting  of  Oregon  scen- 
ery— Williams,  the  geologist,  Newell, 
loaded  with  antediluvian  and  other  d.ita 
pertaining,  and  Clarke,  some  checker 
in  his  own  right. 

"If  you  FEEL  on  the  subject  of 
LICENSE,  wag,  bristle,  or  yelp,  or  I 
will  have  to  tell  Humphrey  that  you 
seem  to  be  satisfied  with  your  collar. 

"Looking  forward  to  next  month,  we 
are  to  have  another  love  feast  with  the 
contractors,  but  that  will  be  different, 
perhaps  irregular." 


Engineering  Societies 


Calendar 

Annual  Meetings 

AMERICAN  PUBLIC  HEALTH  ASSO- 
lUATION.  New  York  City  :  Annual 
.Mietine,  New  Tork  City.  Nov.  8-19. 

CITY  M.\NAGERS  ASSOCI.\TION. 
Spaitanbuig^.  S.  C. ;  Annual  Meet- 
ing,  Chicago,   Nov.    14-16. 

NATIONAL  MUNICIPAL  LEAGUE, 
New  York  City ;  Annual  Meeting, 
Chicago,   Nov.    16-18. 

\MERICAN  SOCIETY  OF  MECHAN- 
ICAL ENGINEERS.  New  York 
City ;  Annual  Meeting,  New  York 
City,    Dec.    5-9. 

AMERICAN  ASSOCIATION  OP 
STATE  HIGHWAY  OFFICIALS; 
Annual  Meeting,  Omaha,  Neb., 
Dec.    5-8. 

AMERICAN  ROAD  BUILDERS  AS- 
SOCIATION, New  York ;  Annual 
(■(invention  and  Good  Roads 
Show,  Clucago,  Jan.  17-20. 

AMERICAN  SOCIETY  OF  CIVIL  EN- 
GINEERS. New  York  City  ;  Annual 
Meeting,  New  York  City,  Jan.  18-19. 


cation,  sewerage  and  sewage  disposal, 
garbage  and  refuse  disposal,  the  milk 
supply,  zoning  and  allied  subjects. 
The  meeting  of  this  and  other  sections, 
and  the  general  headquarters,  will  be 
at  the  Hotel  Astor,  New  York  City. 
The  Western  Society  of  Engineers' 
Noveanber  program,  beginning  Nov.  7, 
includes  the  following  papers:  "Illiana 
Harbor"  by  Col.  W.  V.  Judson,  U.  S. 
Engineers;  "Layout  and  Design  of  the 
Modem  Industrial  Plant"  by  Frank  D. 
Chase;  "Engineering  Features  of  Chi- 
cago's New  Gas  Plant"  by  J.  I.  Thomp- 
son, chief  engineer,  the  Koppers  Co., 
and  an  "Experience  Night"  at  which 
R.  W.  Hunt,  P.  W.  Gates,  H.  C.  Gardner 
and  W.  L.  Abbott  will  give  15-min.  talks 
on  personal  engineering  experiences. 
In  addition  the  Young  Men's  Forum  has 
scheduled  Saturday  afternoon  talks  on 
"Business  Management"  and  "Organi- 
zation." On  Nov.  ."j  a  plan  for  a  10- 
weeks'  course  on  public  speaking  will 
be  perfected. 


The  Brooklyn  (N.  Y.)  Engineers' 
Club  made  an  inspection  trip,  Oct.  29, 
of  the  new  piers  at  Stapleton,  S.  I. 

The  Engineers'  Club  of  Philadelphia, 
(Pa.),  announces  the  following  speakers 
for  its  luncheon  meetings:  Nov.  15, 
"Humor  in  Business;  A  Cheerful  Talk" 
by  Albert  B.  Kelly;  Nov.  22,  "Accom- 
plishments Under  the  Federal  Water 
Power  Act,"  O.  C.  Men-ill;  Nov.  29, 
"The  Kansas  City  Board  of  Public  Wel- 
fare— An  Interesting  Experiment  in 
Civic  Democracy,"  Jacob  Billikopf. 

The  Texas  Section,  Am.  Soc.  C.  E.,  at 
its  annual  meeting,  Oct.  28,  elected  the 
following  officers:  President,  Col.  E.  B. 
Cushing;  first  vice-president,  E.  E. 
Sands;  second  vice-president,  Major  W. 
J.  Powell;  secretary-treasurer,  E.  N. 
Noyes. 

The  Engineers'  Club  of  Trenton,  N. 
J.,  at  its  meeting  Oct.  27  was  addressed 
by  Thomas  H.  Wiggin  on,  "Two  Years' 
Experiences  in  China,"  illustrated  with 
lantern  slides.  At  the  Nov.  10  meeting 
Robert  Fleming  will  speak  on  "Build- 
ing Codes,"  with  particular  reference  to 
the  proposed  new  building  code  for 
Trenton. 

The  Houston  (Tex.)  Engineers'  Club, 
at  its  luncheon  meeting,  Oct.  18,  was 
addressed  by  Thomas  H.  Ball,  presi- 
dent of  the  Houston  Harbor  Board  on 
"The  Houston  Ship  Channel  and  Its 
Future."  The  following  officers  have 
been  elected  bv  the  club:  President,  E. 
G.  Maclay;  first  vice-president,  E.  M. 
Wise;  second  vice-president,  R.  J.  Cum- 
mins; third  vice-president,  W.  H.  Mead; 
and  secretary-treasurer,  A.  J.  Banta. 

American  Public  Health  Association, 
Sanitary  Engineering  Section. — The 
first  session  of  this  section  in  conjunc- 
tion with  the  fiftieth  annual  conven- 
tion of  the  association,  to  be  held  Tues- 
day afternoon,  Nov.  15,  will  be  devoted 
to  an  address  by  the  chairman,  S.  A. 
Greeley,  Chicago,  and  to  business  mat- 
ters. On  the  afternoon  of  Nov.  16  the 
section  is  invited  to  meet  jointly  with 
the  American  Society  of  Civil  Engi- 
neers, at  the  United  Engineering  So- 
cieties Building,  New  York  City,  for 
a  discussion  of  stream  pollution  and 
sewage  disposal.  At  later  sessions 
there  will  be  committee  reports  and 
discussiona  on  water  supply  and  purifi- 


Personal  Notes 


Edward  S.  Nettleton,  acting 
city  engineer  of  New  Haven,  Conn.,  has 
been  appointed  city  engineer. 

G.  R.  A  B  N  E  Y  has  been  appointed 
highway  engineer  of  Angelina  County, 
Tex.,  with  headquarters  at  Lufkin. 

Arthur  L.  Walker,  professor 
of  metallurgy  in  the  School  of  Mines, 
Engineering  and  Chemistry  of  Colum- 
bia University,  has  been  elected  a 
member  of  the  board  of  Engineering 
Foundation,  which  is  organizing  indus- 
trial research  on  a  nationwide  scale. 
Prof.  Walker,  internationally  famous 
as  inventor  and  teacher,  succeeds  Dr. 
Joseph  W.  Richards  of  Lehigh  Uni- 
versity, eminent  metallurgist,  who  died 
recently. 

J.  P.  WehrUNg  has  been  ap- 
pointed district  engineer  for  the  Falls 
County  Road  District  No.  6,  with  head- 
quarters at  Chilton,  Tex. 

Clarence  B.  Hao\ER  has  been 
appointed  superintendent  of  water- 
works and  sewers,  Columbus,  Ohio,  to 
fill  the  vacancy  caused  some  months 
ago  by  Jerry  O'Shaughnessy.  Mr.  ■ 
Hoover  was  graduated  from  Ohio  State 
University  in  1903  and  has  been  con- 
nected with  the  public  works  of  Colum- 
bus since  1904,  having  long  been  in 
charge  of  the  sewage-works  and  re- 
cently having  been  engineer  in  charge 
of  important  water-works  extensions. 
He  is  a  brother  of  Charles  B.  Hoover, 
chemist  of  the  Columbus  water  purifica- 
tion plant. 

P  R  0  F.  C.  J.  T  I  L  D  E  N,  who  lias  been 
director  of  the  Highway  and  Highway 
Transport  Education  Committer,  Wash- 
ington, D.  C.  since  Dec.  1920,  has  re- 
turned to  Yale  University,  to  resume 
his  duties  as  professor  of  engineering 
mechanics. 

Walter  Moore,  Jr.,  has  re- 
signed as  promotional  engineer  with  the 
Portland  Cement  Association  to  become 
manager  of  the  Southern  California 
chapter  of  the  Associat^^'d  General  Con- 
tractors of  America.  Ho  was  formerly 
district  engineer  for  the  Los  Angeles 
County  Road  Department 

Robert  L.  E.  Ward,  formerly 
with     the     Wciland     Engineering     Co. 
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Canon  City,  Col.,  has  been  appointed 
city  engineer  of  Canon  City. 

E.  P.  Watson,  Jr.,  has  been  ap- 
pointed chief  engrineer  for  the  highway 
commission  of  Imperial  County,  Cal. 

E.  L.  D  ALTON  of  Dallas,  Tex.,  has 
been  appointed  supervising  engineer  for 
water-works  improvements  at  Ferris, 
Tex.,  and  for  street  improvements  at 
Mexia,  Tex. 

D.  L.  S  T  R  u  T  H  E  R  s,  formerly  of 
Wilmington,  N.  C,  has  been  appointed 
highway  engineer  for  Gaston  County, 
with  headquarters  in  Gastonia,  N.  C. 

L  T.-C  o  L.  Frank  B.  King,  dur- 
ing the  war  in  command  of  the  112th 
Engineers  in  France,  is  in  charge  of 
water  and  sewer  extension  work  at 
Duncan,  Okla.,  for  V.  V.  Long  &  Co., 
consulting  engineers. 

George  F.  Porter,  chief  engi- 
neer, Canadian  Bridge  Co.,  Ltd.,  Wal- 
kerville,  Ont.,  has  received  the  honorary 
degree  of  Doctor  of  Laws  from  McGill 
University. 

A.  W.  K.  Billings  has  returned 
from  Barcelona,  Spain,  to  act  as  con- 
struction manager  for  the  English  and 
Canadian  interests  controlling  large 
public  utility  companies  in  Mexico, 
Brazil  and  Spain,  and  as  vice-president 
of  the  Canadian  Engineering  Agency, 
Inc.,  New  York  City.  During  the  war 
Mr.  Billings  was  in  charge  in  Europe 
of  naval  aviation  construction  work 
ashore.  He  was  promoted  to  the  rank 
of  Commander  in  the  Naval  Reserve 
and  was  awarded  the  Navy  Cross  and 
the  Legion  of  Honor. 

C  0  L.  C.  S.  C  0  E,  formerly  engineer 
with  the  Florida  East  Coast  Ry.,  has 
been  appointed  city  manager  of  Miami, 
Fla. 

Arthur  H.  Blanchard,  pro- 
fessor of  highway  engineering  and 
highway  transport  at  the  University  of 
Michigan,  has  received  notice  from 
Paris  of  his  appointment  as  representa- 
tive of  the  executive  bureau  of  the 
Association  Internationale  Permanente 
Des  Congres  De  La  Route  to  select  the 
United  States  reporters  on  seven  topics 
in  the  fields  of  highway  engineering  and 
highway  transport  to  be  discussed  at 
the  fouj'th  International  Road  Congress 
to  be  held  in  Spain  in  192:5. 


Obituary 


Ralph  E.  Robson,  associated 
with  the  engineering  firm  of  Cope, 
Rand,  Means  &  Co.  of  San  Francisco, 
was  killed  recently  in  an  automobile 
accident  while  driving  over  work  on 
which  he  was  engaged  in  northern  Cali- 
fornia. Mr.  Robson,  gained  an  enviable 
reputation  for  his  service  as  an  engi- 
neer officer  in  the  .American  Expedi- 
tionary Force  having  been  decorated  by 
the  Belgian  government  for  his  work  in 
that  country.  Mr.  Robson  left  the  serv- 
ice with  the  rank  of  major. 

F  R  A  N  c  I  s  L.  D  0  R  M  A  n  T,  formerly 
city  engineer  of  Houston,  Tex.,  and  re- 
cently city  engineer  of  Palestine,  Tex., 
died  in  Houston,  Oct.  12. 

George  R.  Henderson,  con- 
sulting engineer,  died  in  Philadelphia, 
Pa.,  Oct.  20.  He  was  bom  in  Philadel- 
phia in  1861  and  began  his  career  in 
the  Pennsylvania  R.R.  shops  at  West 
Philadelphia  and  Altoona.  He  was  later 


associated  with  the  Norfolk  &  Western 
Ry.  and  the  Santa  Fe  System,  the 
Schenectady  Locomotive  Works,  and 
the  Baldwin  Locomotive  Works.  In  1915 
he  began  a  consulting  practice  in  Phila- 
delphia. He  acted  as  consulting  engi- 
neer for  railroads  in  Brazil,  the  Philip- 
pine Islands,  and  several  in  the  United 
States. 

A.  T.  B  R  0  0  K  I  N  s,  for  25  years 
junior  engineer  in  charge  of  harbor 
inspection  work  for  the  Corps  of  Engi- 
neers, U.  S.  A.  in  Grand  Rapids,  Mich., 
died  Oct.  13.  He  was  born  in  Shore- 
ham,  Vt.,  1869,  and  was  a  graduate  of 
the  civil  engineering  department  of  the 
University  of  Vermont. 

William  H.  Roney,  contractor. 
bridge,  structural  and  fire-proofing  en- 
gineer, died  Oct.  16  in  Alhambra,  Cal. 
He  was  born  in  Warren  County,  111., 
1857.  His  first  position  was  bookkeeper 
and  draftsman  for  Wuichet  &  Co.,  sheet 
metal  works,  Dayton,  Ohio,  and  later 
he  was  draftsman  and  sales  engineer 
for  the  Columbia  Bridge  Co.  at  Dayton. 
In  1889  he  became  engineer,  and  later 
shop  manager,  with  the  Lane  Bridge  & 
Iron  Works,  Chicago.  In  1897  he 
engaged  in  preliminary  tests  and  de- 
velopment of  reinforced  hollow  tile  con- 
sti-uction  for  E.  V.  Johnson  at  Chicago. 
In  1898  he  was  experimental  engineer 
for  John  S.  Metcalf  &  Co.,  Chicago; 
James  L.  Record  of  Minneapolis,  and 
E.  V.  Johnson,  Chicago,  on  fireproof 
construction  for  grain  elevators.  In 
1899  he  entered  private  v.ork  as  an 
engineer  and  contractor.  He  also  was 
consulting  engineer  for  the  National 
Fireproofing  Co.,  and  planned  its  first 
testing  laboratory  at  Chicago.  In  1912 
he  wrote  the  "Collation  of  Tests  of  the 
Resisting  Qualities  of  Terra  Cotta 
Structural  and  Fire-proof  Material," 
which  was  published  by  the  above  com- 
pany. 


Business  Notes 


J.  C.  T  o  w  N  L  E  Y,  formerly  manager 
of  the  Pittsburgh  office  of  the  Cement- 
Gun  Co.,  Inc.,  sailed  for  Holland  Oct. 
['■>,  where  he  will  become  general  man- 
ager of  the  International  Cement-Gun 
Co.,  Utrecht,  Holland,  organized  to 
handle  for  the  Cement-Gun  Co.,  Inc., 
its  foreign  business,  with  the  exception 
of  Canada,  Mexico  and  Cuba. 

THECONSOLIDATEn  EXPAND- 
ED Metal  Companies,  Brad- 
dock,  Pa.,  announce  the  opening  of  a 
direct  factory  branch  office  and  Eastern 
distributing  warehouse  in  New  York 
City,  under  the  direction  of  Thomas  R. 
Herbst,  Jr.,  who  during  the  past  seven 
years  has  established  and  operated 
similar  distributing  stations  for  the 
company  in  Philadelphia  and  Pitts- 
burgh. 

Alan  A.  Wood,  for  a  number  of 
years  connected  in  an  engineering  and 
sales  capacity  with  the  Providence 
plant  of  the  Builders  Iron  Foundry 
and  the  Diamond  Machine  Co.,  associ- 
ated companies,  is  now  sales  manager 
of  the  Philadelphia  district,  with  office 
in  Philadelphia. 

E.  G.  L  E  w  I  s,  formerly  Central  sales 
manager  of  the  Bucyrus  Co.,  with  head- 
quarters at  Chicago  has  been  appointed 
F^astem  sales  manager  in  charge  of  the 
New  York  office.     M.  J.  Woodhull  will 


succeed  him  at  Chicago,  and  E.  R. 
Weber  has  been  appointed  Northern 
Sales  manager  at  Minneapolis  to  suc- 
ceed J.  N.  Gawthrop,  who  will  become 
associated  with  Mr.  Lewis  at  New  York. 


Equipment  and 
Materials 

Swing  Bridge  Operated  by 

Gasoline  Engine 

Across  the  Wilmington  River  in 
Chatham  County,  Ga.,  there  is  a  steel 
swing  span  of  a  length  of  229  ft.  10  in., 
a  height  of  22  ft.  between  the  center 
lines  of  the  truss  chords,  and  a  width 
of  roadway  of  20  ft.  between  the  center 
lines  of  trusses,  which  is  operated  by  a 
6-hp.  gasoline  engine  manufactured  by 
the  Gray  Motor  Corporation  at  Detroit, 
Mich.  The  total  weight  which  is  swung 
is  166  tons  and  the  time  to  swing  the 
span  through  an  arc  of  90  degrees  is 
about  two  minutes.  The  gasoline  engine 
is  of  the  marine  type  with  two  cycles. 


Self-winding  Electric  Cable  Reel 

A  reel  on  which  an  electric  cable  can 
be  wound  and  unwound  and  locked  in 
any  position,  after 
the  manner  of  an 
ordinary  window 
shade,  is  being  sold 
by  the  Wayne  En- 
gineering &  Equip- 
ment Co.,  London, 
Eng.  The  reel  is 
14i  X  4  in.  in  size 
and  has  a  standard 
by  which  it  is  at- 
tached to  wall  or 
ceiling.  It  holds  25 
ft.  of  cable  which 
can  be  unreeled  as 
little  or  as  much 
as  is  desired  and  so 
"spot"  the  attached 
lamp  or  tool  wher- 
ever it  is  wanted. 


Steel  Sections  for  Anchoring 
Shaft  Hangers 

For  supplying  anchorage  for  shaft 
hangers,  piping  on  columns  or  walls, 
or  anchoring  machinery,  such  as  elec- 
tric motors,  to  concrete  floors,  the  Mid- 
west Steel  &  Supply  Co.,  New  York 
City,  has  developed  a  line  of  steel  sec- 
tions, chief  among  which  are  its 
ankerails — box  rails,  and  "L"  rails. 
The  ankerails  are  continuous  inserts 
made  of  rolled  steel  to  be  embedded  in 
ceilings,  walls,  and  columns  of  fac- 
tories ifor  the  purpose  of  fastening 
shaft  hangers,  trolleys,  pipes,  cables, 
etc.  They  also  sei-ve  as  reinforcing 
bars  for  the  reinforced-concrete  mem- 
bers in  which  they  are  embedded.  With 
a  box  rail  embedded  in  the  concrete  it 
is  possible  to  hang  shafting  at  most 
any  place  simply  by  inserting  a  bolt 
into  the  desired  point,  turning  about 
90  deg.  and  pulling  down  the  bolt  until 
the  grooves  in  the  head  fit  over  the 
vertical  ribs  of  the  rail.  In  contrast 
to  the  box  rail,  the  "L"  rail  is  a  solid 
steel  bar  so  placed  in  the  concrete 
beams  and  girders  that  suitably-fonned 
bolts  can  be  easily  attached  to  it  by 
moving  the  concrete  covering  at  such 
points.  The  anchorage  of  the  "L"  rail 
is   provided   by   the    ordinary    stirrups. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Trade  Revival  Seen  in  Federal 
Reserve  Board  Report 

The  cut  in  the  discount  rate  of  Fed- 
eral Reserve  banks,  the  activity  of  the 
War  Finance  Corporation  in  behalf  of 
cattle  and  sheep  raisers,  a  general  im- 
provement in  the  live-stock  situation, 
the  rapid  marketing  of  agricultural 
products  which  carried  along  a  stimu- 
lus in  other  important  lines  of  industry 
and  trade,  are  only  a  few  of  the  condi- 
tions indicating  a  trade  revival,  accord- 
ing to  prominent  government  officials 
and  the  recent  report  of  the  Federal  Re- 
ser%-e  Board. 

In  its  report  the  Federal  Reserve 
Board  asserts  that  "Improved  collec- 
tions and  reduction  of  outstanding  loan 
accounts  have  followed  in  the  strain  of 
this  renewed  activity.  The  beginnings 
of  improvement  are  noticeable,  even  in 
portions  of  the  country,  such  as  some  of 
the  southern  and  southwestern  districts 
where  credit  conditions  have  been  more 
serious  than  generally." 

Some  distinct  and  encouraging  ele- 
ments in  the  general  business  situation, 
the  Federal  Resei-\'e  Board  finds  to  be: 
(1)  The  outlook  in  the  textile  indus- 
tries is  good;  (2)  there  has  been  a 
more  active  demand  for  raw  wool,  es- 
pecially of  the  medium  grades;  (3)  a 
more  active  disposition  than  has  been 
noted  for  weeks  in  the  buying  of  cotton 
is  present;  (4)  increase  in  both  produc- 
tion and  unfilled  orders  in  the  iron  and 
steel  trade;  (5)  improvement  in  the 
production  and  sale  of  non-ferrous 
metals;  (6)  increase  in  bituminous  coal 
production  and  (7)  activity  in  the  lum- 
ber industry. 

Production  and  Shipping  Costs 
of  Southern  Pine 

Since  the  first  of  this  year  the  cost  of 
manufacturing  among  the  Southern 
Pine  mills  has  decreased  approximately 
50  per  cent.  The  cost  per  thousand 
feet,  b.  m.,  of  logs,  excluding  the 
stumpage,  and  the  milling  cost  is  now 
$10.88  as  against  $21.88  for  December, 
1920,  according  to  a  cost  statement  re- 
cently issued  by  the  Southern  Pine  As- 
sociation. Including  shipping,  selling 
and  depreciation,  though  excluding  any 
interest  on  invested  capital,  the  total 
cost  now  stands  at  $21.65  as  against 
$37.27  for  December  of  last  year.  The 
figure  arrived  at  for  December  is  taken 
from  the  reports  received  from  78  mills 
representing  a  total  cut  of  182,000,000 
ft.b.m.,  and  that  for  August  of  this 
year  from  the  reports  of  89  mills  with 
an  aggregate  production  of  305.000.000 
ftb.m. 

Steel  Exports  Recover  Slightly 

Exports  of  iron  and  steel  from  t!ir 
United  States  during  September  totallol 
95,169  tons,  compared  with  75,827  tons 
in  August,  says  a  recent  announcement 
from  the  U.  S.  Department  of  Cor.-- 
merce.  The  formt'r  figure,  however, 
represents  but  23  per  cent  of  the  ton- 
nage exported  during  the  corresponding' 
month  of  1920.  Steel  rails  formed  the 
largest  export  item,  and  more  than 
half  of  the  rails  were  exported  to  China. 


Trend  of  Business 

Stock  Market— Oil  stocks  still 
command  principal  interest.  Mar- 
ket generally  reflects  improving 
business  and  industrial  affairs. 

Bond  Market — Heavy  oversub- 
scription for  the  new  Treasury  cer- 
tificates and  the  reduction  in  the 
Federal  Reserve  rediscount  rate  to 
il  per  cent  have  brought  on  a  strong 
rise.  Advancing  bond  prices  with 
declining  interest  rates,  result  in 
rush  to  buy  stronger  issues  at  rising 
prices.  New  issues  light,  with 
municipals  leading.  Industrials  and 
public  utilities  share  in  the  rise,  with 
the  railroad  list  leading. 

Money — Lowering  the  interest 
rate  by  about  1  per  cent  on  the  new 
Treasury  certificates  have  made  the 
money  market  easier  and  boomed  the 
bond  market.     Call  money  plentiful. 

Foreign  Exchange — Further  weak- 
ness in  the  German  mark  (par  23.8 
cents;  present  .35  cents),  not  re- 
flected in  other  exchanges.  Sterling 
strong  around  $3.94,  with  exchanges 
on  Paris,  Rome  and  Amsterdam  ris- 
ing. 

Retail  Food  Prices  Declined  in 
nine  of  eleven  American  cities  from 
Sept.  15  to  Oct.  15.  The  decreases 
were:  Milwaukee,  3  per  cent;  Chi- 
cago, Detroit  and  Indianapolis,  2; 
Peoria  and  St.  Louis,  1;  Newark,  0.1; 
Bridgeport  and  Minneapolis,  0.4. 
No  change  in  Columbus,  and  an 
advance  of  1  per  cent  in  Mobile. 
As  compared  with  average  retail 
cost  in  1913,  the  increases  on  Oct.  15, 
1921,  were  54  per  cent  for  Detroit; 
50@53  for  Chicago,  St.  Louis,  Mil- 
waukee and  Newark;  47  for  Indian- 
apolis and  Minneapolis. 

Wholesale  Prices  in  September 
still  hold  the  Bureau  of  Labor  Sta- 
tistics Index  of  152  for  all  commod- 
ities, as  in  August,  as  against  242 
in  September,  1920. 

Cost  of  Living  in  32  American 
cities  declined  1.7  per  cent  from  May 
to  September,  1921,  and  18.1  since 
June,  1920.  The  average  declines 
since  1913  arc:  Food,  53.1  per  cent; 
clothing,  92.1  per  cent;  housing,  60; 
fuel  and  light,  80.7;  furniture  and 
furnishings,  124.7;  miscellaneous. 
107.8,  making  a  total  of  77.3,  accord- 
ing to  the  Bureau  of  Labor  Statis- 
tics. 

Iron  and  Steel  Workers  in  106  es- 
tablishments numbered  106,690  in 
September,  as  against  183,873  one 
year  ago,  and  the  respective  pay- 
rolls were  $14,288,398  and  $4,131,241. 


Unemployment  Relief  Plans 
Being  Carried  Forward 

Iowa   Contractors  Meet  with   A.   G.  C. 

Officers — Canadian  Government 

Makes  Program  Known 

Contractors  from  all  parts  of  Iowa 
and  representative  of  all  classes  of  con- 
struction met  in  Des  Moines  recently  to 
listen  to  various  officers  of  he  Asso- 
ciated Gereral  Constractors  of  America 
and  to  form  some  sort  of  an  organiza- 
tion ic  stimulate  construction  as  an  aid 
to  employment.  The  meeting  was 
under  the  auspices  of  the  Iowa  Sti'eet 
and  Highway  Service  Bi.reau  and  that 
orgunization,  subsecjuent  to  the  meeting 
with  the  A.  G.  C.  officers,  has  bent 
every  eff'ort  to  induce  city  officials  and 
state  department  to  let  public  work 
soon.  The  mayor  of  Des  Moines  has 
called  a  committee  to  function  along 
these  lines,  and  from  reports  the  con- 
tractors association  is  receiving  from 
other  cities  of  the  state  city  officials  are 
doing  everything  possible  to  relieve  the 
unemployment  situation  in  their  respec- 
tive localities. 

Wide  publicity  has  been  given 
throughout  the  state  to  the  results 
secured  from  the  unemployment  con- 
ference held  by  the  contractors,  and  it 
is  hoped  that  this  interest  may  be  trans- 
lated into  results. 

Included  among  the  speakers  who 
addressed  the  Iowa  Street  and  High- 
way Service  Bureau  and  the  other  con- 
tractors were  F.  L.  Cranford,  G.  A. 
Garber,  and  J.  H.  Ellison. 


Acceptance  of  appointment  as  re- 
gional directors  on  behalf  of  the  Pres- 
ident's Conference  on  Unemployment 
have  been  received  from  thirteen  men 
throughout  the  United  States,  accord- 
ing to  word  received  from  the  U.  S.  De- 
partment of  Commerce.  These  regional 
directors  will  keep  the  mayors  in  their 
respective  cities  informed  of  the  work 
being  carried  on  by  the  committee  on 
civic  and  emergency  measures  in  Wash- 
ington and  to  act  as  a  source  of  closer 
contact  between  the  mayor's  unemploy- 
ment committees  and  the  standing  com- 
mittee of  the  President's  Conference. 

The  committee  on  civic  and  emergency 
measures  is  receiving  almost  daily  re- 
ports from  cities  throughout  the  coun- 
try on  work  being  carried  forward  by 
local  unemployment  committees.  Status 
of  employment  in  42  New  York  cities 
was  included  in  a  message  recently  re- 
ceived by  the  chairman  of  that  commit- 
tee from  Governor  Miller,  of  New  York. 
Reports  from  many  cities  were  to  the 
effect  that  public  works  construction 
was  being  greatly  stimulated  as  a 
means  of  unemployment  relief. 


Already  considerable  effective  work 
has  been  done  in  Milwaukee,  Wis.,  for 
the  relief  of  the  unemployed  through 
the  unemployment  committee  of  thi 
Milwaukee  .Association  of  Commerce 
This  committee  consists  of  manufac- 
turers, public  officials,  labor  leaders,  and 
contractors,  and  is  presided  over  by  8 
director  of  the  General  Contractors  As- 
sociation of  Milwaukee — F.  R.  Bell. 
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The  general  committee  has  been  sub- 
divided into  groups  as  follows:  Public 
works,  private  industries,  factories,  and 
general  welfare.  The  program  that  has 
been  outlined  has  been  practically  iden- 
tical with  the  one  outlined  at  the  Presi- 
dent's Conference  on  Employment.  So 
far  over  $2,000,000  worth  of  work  which 
had  been  held  in  abeyance  has  been  re- 
leased and  is  now  well  under  way, 
activity  which  is  attributable  to  the 
effective  work  done  by  the  unemploy- 
ment committee. 


PUBLIC  BOND  SALES  OF  SEPl'KMBEK  AND  OCTOBER,   1921 

Purpose  Amount    Maturity       Hate      Sold  for 

per  C«nt 


Delaware Highway t   500.000 

Illinois Highway 5,000.000 

Oregon Highway 2,000,000 

County 

Brown,  Wise Highway 150.000 

Crow  Wing,  Minn Road 75,000 

Newton,  Ind Ditch 171.000 

Orleans,  \.  Y Highway 35.000 

Porter,  Ind Road 73,000 

Stevens,  Minn Drainage 29,916 

.-<umter.  S.  C Road,  Bridge 500,000 


After  careful  consideration,  taking 
into  account  the  experiences  of  the 
winter  of  1920-21,  the  Canadian  Gov- 
ernnment  has  determined  upon  a 
definite  course  of  action  in  assisting 
municipalities  in  relieving  the  unem- 
ployment situation.  The  government 
considers  that,  inasmuch  as  unemploy- 
ment is  primarily  a  municipal  question 
though  one  in  which  the  province  itself 
also  shares,  practically  all  of  its  assist- 
ance should  be  through  municipalities. 
The  government  therefore  proposes  to 
participate  in  the  cost  of  work  provided 
by  municipalities  on  the  following 
basis: 

(1)  Municipality  to  bear  the  normal 
cost,  that  is  to  say  the  cost  of  carrying 
on  the  work  in  the  normal  working 
season;  (2)  estimate  of  normt.!  cost  to 
be  approved  by  the  federal  govern- 
ment's engineers  and  the  Department  of 
Public  Works;  (3)  that  municipal, 
provincial  and  federal  governments 
bear  equally  and  jointly  the  actual  cost 
over  the  estimated  normal  cost,  thereby 
encouraging  the  creating  of  employ- 
ment where  possible;  (4)  That  where 
work  cannot  be  provided  the  federal 
goyernment  continue  to  refund  one- 
third  of  the  investment  actually  made 
by  a  municipality  for  unemployment 
relief,  conditional  upon  the  provinces 
participating  on  an  equal  basis. 


Township 
Cambria,  Cambria  Co., 


Municipality 
Attleboro.  Mass... 


1922-1961 
1926-1935 
I93I-I95I 


1931 

1928 

1922-1931 

1926-1950 
1923-1942 
1927-1940 


92.18 
94.02 
100.00 


99.05 
100.90 
100.00 
103.82 
100.00 
100.50 
100.053 
102.899 
100.46 


Jan.  I,  I92I 
Nov.  I,  1921 
June  I,  1921 


Oct.  1.  1921 


Oct.  24, 
Nov.  I, 
Oct.  15, 
Oct. 


1921 
1921 
1921 
1921 
1920 
1921 
1921 


1  $11,000-1927  I 

70.000:   15.000-1933  ( 

(20,000-1939  ( 

124,000-1945  f 


5;       101. 107    .\ug.   1.    1921 


58,000 


s Street  Improvement. . 

Greenwich,  Coim Sewage  Disposal 104,000 

Hammond,  Ind Waterworks 375,000  ( 


Lockland,  Ohio (  I*"'"'  Improvement 

\  Sewer.  -  - 

Los  \ngele8,  Cal Harbor  Improvements.. . 

Minot,  So.  Dak Sewage  Disposal 

New  Wilmington,  Pa . .     Paving 

Randolph,  Neb Pa\-ing 

St.  John,  Kan I  Ff .™^. 


\  Internal  Improvement.. 


5,000 

5.000 

1,600.000 

10.000 


20,000 
80.000 
74,741 


Smithfield,Utah {^^^^^ -V.-—    .. '''''' 


Walla  Walla,  Wash . 
Albany,  N.Y 


Water  Extension 500,000 

Water  System  Improvem't  1 00.000 

,  River  Front  Improvement.  40,000 
Catahoula  Parish  Road 

Dist,  La Roads 690,000 

Center,  Col Waterworks 30,000 

Cbico,  Calif StreetPaving 19,261 


1922-1925 

1926 
1922-1929 
1922-1926  1 
1927-1951) 
1922-1931 


$2,000 
(1926-301 
$2,500 
(1931-40) 
1924-1931 
1922-1941 


1921-1960 

1936 
1921-1936 


101.241  Oct.  I,  1921 

101.07  June  I,  1921 

105.348  Oct.  15.  1921 

100.  Ill  Aug.  I,  1921 

102!  54'  Nov.  i,"  1921 

100.00  Apr.  1,!  1920 

100.00  Sept.  26,  1921 


100.00   Sept.  I.  1921 


101.17 
101.11 


100.00 
91.55 
100.00 


July  I,  1921 
Oct.  II.  1921 


Feb.  I,  1920 
Sept.  I.  1921 
Aug.  24,  1921 


Close  Bidding  on  Texas  Road  Job 

The  contract  for  building  the  Bank- 
head  Highway,  102.69  miles  long  and 
extending  across  the  Texas  Counties  of 
Howard,    Martin,    Midland    and    Ector, 


Plea  For  Disarmament  From 
Building  Materials  Maker 

A  circular  letter,  sent  out  by  the 
Charles  Warner  Co.,  Philadelphia,'  man- 
ufacturers and  distributors  of  building 


Building  Trades  Unionists  Gain 
In  Numbers 

There   has  been  an   increase   in   the 

^xv.,v«i.,     ..^ciw.    ^.i.u.a..^   c.vi    ^v,.A/.  membership  of  the  international  unions 

was  awkrded  recently  to  the   Womack  ^^l'^^^^  ■t^^'^l^''  building  trades  of  63,- 

Construction     Co.,     McKinney,     Texas,  """  ^'^!""  the  past  year,  according  to 

with  the  understanding  that  the  road  ^  ^'^^^\^^P°^^,  °^  the  secretary-treas- 

be   completed   within    18   months.     Ten  "1^^°    a       ''."''a"lf  }™des  department 

contractors  submitted  bids  ranging  be-  2J  *"«  American  Federation  of  Labor, 

tween  $7.59,231.36  and  $823,085.13.  the  iji'iy^  '^  "°"'  '".  ^"jl^^i^^^^ns  ^n  av- 

successful  bidder  submitting  the  former  sn?/qon™T     f  ^I^  °^  ^^^'^^l  ^'  ^^^'"^^ 

bid.  which  does  not  include  10  per  cent  ^^tl'Ll^^KJll^  y^^Vnl*!.?  A-'l^^^^* 


uiacturers  ana  distributors  ot   building     o>a.  ^vnicn  aoes  not  inciuae  lu  per  cent    „-:„„  i,„,,^  Ko„^  ;„ +C    i  n      ■     '^'■=<*V 
materials,  is  to  the  effect  that,   if  the     for  engineering  and  contingencies.    The     un  t^H    hrnthlvbnni  V°   ""^'"f  *'''*'^''^J 
Am_erican  citizen  is  "wise  he  will  pray     engineer's   estimate,    excluding   the    10     •>Tners.  eCtX'LTi^uit"^!"^^^^^^^^^ 


that  the  spirit  of  forbearance  rather 
than  the  spirit  of  might  and  force  shall 
rule  the  hearts  and  minds  of  the  con- 
ference members"  attending  the  arms 
conference  to  open  this  week  in  Wash- 
ington. The  necessity  of  protecting 
American  capital  in  European  enter- 
prises makes  it  incumbent  upon  the  gov- 
ernment, hints  the  circular,  to  forget 
Washington's  warning  about  the  dan- 
gers of  entangling  alliances  abroad. 


per  cent  addition,  was  $764,730.63. 

The  highway  will  be  16  ft.  wide  on  a 
24-ft.  roadbed,  with  an  8-in.  gravel  sur- 
face. Gravel  will  be  obtained  from  a 
2.5-acre  pit,  owned  jointly  by  the 
counties,  and  located  at  Big  Springs. 
The  contractor  will  install  and  operate 
the  loading  plant  and  ship  the  gravel  to 
points  of  delivery. 

The  accompanying  tabulation  gives 
the  range  of  unit  bids: 


joiners,  electrical  workers  of  America, 
brotherhood  of  painters,  decorators  and 
paperhangers. 


Totals  for  the 

Item  Unit  Four  Counties 

Earth  excavation Cu.Yd.  $129,477.40 

Borrow  eicavation Cu.Yd.  224.697  70 

I.1MM  rock  excavation Cu.Yd.  3.552  20 

Ivilld  rock  excavation Cu.Yd.  10.839  70 

2^",haul 100  Ft.  144.620.56 

KoBd-urader  work 100  Ft,  3,096  49 

'.rave,  fob.  delivery  point Cu.Yd,  206.363.58 

Crave  hauM  and  placed  1st  } Cu.Yd.  206,363.58 

Gravel  hnuli-d  add.  1 Cu.Yd.  1,131,982.95 

Kemfornnit  steel Lbs.  240,157  00 

f?truclur»l  eic   (dry) Cu.Yd.  2.648  00 

ronrrete  1:2:4  in  place Cu.Yd.  2,597    19 

Concrete  1:21:5  in  place Cu.Yd.  233  01 

Concrete  1:3:6  in  place Cu.Yd.  4  80 

Kollinf PcrHr.  2.360  00 

Water  haUed  Ist  mile M.Gal.  926  50 

Watn  hauled  add.  mile M.Gal.  1,340  10 

Wooden  guard  fence Lin.Ft.  1,000  0' 


Range  in 

Unit  Prices 

Low 

High 

$0.12! 

$0.24 

1  1] 

.19 

.30 

1.00 

1.00 

1.75 

.02 

.06 

4  70 

11.00 

1  37 

2.63 

.40 

.60 

.06 

.09 

05J 

.07 

35 

1.15 

19  50 

28  50 

18  75 

28  50 

18.00 

27.00 

1  50 

4  50 

1  75 

5.50 

.50 

3.50 

.40 

.85 

Southern  Pacific  Places  Large 
Rail  Order 

Announcement  was  recently  made  by 
the  Southern  Pacific  R.  R.  that  it  had 
placed  with  the  Tennessee  Coal  and 
Iron  Co.  an  order  for  44,600  tons  of 
steel  rails  for  1922  delivery.  This  is  one 
of  the  largest  single  orders  for  rail 
placed  with  the  Steel  Corporation 
withm  recent  months. 


Railroads  Preferred  Borrowers 

According  to  a  report  made  at  the 
recent  meeting  of  the  Investment  Bank- 
ers Association  of  America,  New  Oi'- 
leans.  La.,  notwithstanding  the  fact  that 
the  railroads  of  the  United  States  dur- 
ing the  last  twelve  months  have  been 
m  .such  serious  financial  condition  due 
to  the  impairment  of  earning  power,  a 
tribute  to  the  attitude  of  the  investor 
toward  railroads  is  found  in  the  fact 
that  the  railroad  corporations  have  been 
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the  preferred  borrowers.  The  railroads 
have  borrowed  money  at  about  three- 
quarters  of  1  per  cent  cheaper  than  any 
one  else. 

In  other  words,  the  railroad  securi- 
ties which  have  gone  to  the  public  since 
the  first  of  the  year  have  averaged 
about  6.5  per  cent  yield,  public  utility 
securities  have  >nelded  about  11  per 
cent,  industrials  about  73  per  cent,  and 
foreig-n  governments  about  8i  per  cent. 

Upon  the  theory  that  it  might  under- 
mine credit,  the  convention  was  urged 
by  Pierpont  Davis  of  the  National  City 
Bank  of  New  York,  through  the  com- 


mittee on  railroad  securities,  to  recom- 
mend that  the  Interstate  Commerce 
Commission  continue  6  per  cent  as  the 
statutory  or  suitable  rate  of  return  for 
railroad  earnings.  The  6  per  cent  stat- 
utory definition  expires  March  1,  1922. 

Average  Earnings  of  Factory 
Employees  Increases 

The  average  earnings  of  New  York 
State  factory  workers  increased  17c. 
from  July  to  August,  says  a  recent 
issue  of  the  Labor  Market  Bulletin  pub- 
lished from  the  office  of  the  chief  stat- 
istician  of   the   New   York   State    De- 


partment of  Labor.  The  higher  aver- 
age of  earning  of  factory  vvorkers  in 
August  is  accounted  for  for  the  most 
part  by  the  increased  working  time. 
Another  factor  was  the  retention  in 
some  industries  that  were  still  on  the 
decline  of  the  higher  paid  and  more 
important  employees,  while  the  lower 
paid  and  less  skilled  employees  were 
laid  off.  Improved  demand,  partly  sea- 
sonal, was  the  reason  for  the  increasec 
working  time  in  many  factories. 

The  average  weekly  earnings  of  fac- 
tory workers  have  decreased  $3.28  from 
August,  1920. 


Weekly  Construction  Market 


THIS  limited  price  liat  is  published  weekly  for  the     changes  on  the  less  important  material.     Moreover, 
purp<»e  of  ei^'ins  current  prices  on  the   principal     only  the  chief  cities  are  quoted. 

The  first  issue  of  each  month  carries  complete 


3.20 
52.65-5% 


Steel  Products:  New  York      Atlanta 

Structural  shapes,  100  lb 22.88  S4.00 

Structural  rivets,  100  lb 3.70  5.25 

Reinforcing  bars,  j  in.  and  larger,  100 

lb 2.78 

Steel   pipe,   black,   3i   to  6  in.   lap, 

discount 51 

Cast-iron  pipe,  6in.  and  over,  ton-(-47.30@4S.30  40.50 

Concreting  Material: 

Cement  without  bags,  bbl 2.40 

Gravel,  J  in.,  cu.yd — 1 .  75 

Sand,  cu.yd 1 .25 

Crushed  stone,  J  in.,  cu.yd 1.80  to  1.90 

Miscellaneous: 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 45.00 

Lime,  finishing,  hydrated,  ton 16.99 

Lime  common,  lump,  per  bbl. ..  .  3.69 

Common  brick,  delivered,  1,000.  .  .        18.40 
Hollow     building     tile,     4x12x12, 

block Not  used 

Hollow    partition    tile     4x12x12, 

block -.11120 


2.60 
2.00 

1,35 
2.25 


38.00 

19.00 

1.60 

11.00 

—   10 


Linseed  oil,  raw,  5  bbl.  lots,  gal. . 
Common  Labor:    jji 

Common  labor,  union,  hour 

Common  labor,  non-union,  hour. 


—  .72 


-.10 
.85 


Dallas 

?4.00 

5.50 

3.50 

45% 
54.30 

2.55 
2.25 
2.25 
3.20 


-1-37.00 

25.00 

2.75 

12.72 

.124 

.124 


Minne- 
Chicago   apolis 

?2.S8     $y\6 


(quotations  for  all  conatniction  materials  and  for  the 
important  cities.  The  last  complete  list  will  be  found 
in  the  issue  of  November  3,  the  next,  on  December  1. 

San 
Francisco 


3.68 
2.78 


4.15 
3.18 


Denver 

23.75 
4.25 


65i%      5S.9-S% 
42.60@44.10  47.80 


1.97 
1.65 
1.65 
1.60 


48.00 
18.00 
1.40 
11.00 


2.26 

1.50 

.50 

2.25 


36.00 

29.00 

1  40 

17  00 


.0821 
.0657 


.092 
.092 


.7S@. 80     .35 
20 


.93  —.74     +.80 


72J        .50 

.35@.45    .35®. 40  .50 


38% 
52.00 

3.10 
2.50 
1.10 
3.50 


50.00 

30.00 

2.95 

14.00 

.09 


—  .90 


g3.70 
5.50 


3.571       4-2.90 


51.8% 
50.00 


2.84 
2.25 
1.50 
2. 25 


+  ."1  00 

22.00 

1.90 

18.00 


.12i 


Seattle    Montreal 
24.00      24.00 


4.50 
3.75 


+50% 
53.00 


3.10 
1.50 
1.50 
3.00 


24.00 
27.50 
2.75 
14.00 

.10 

.11 


6.50 

-3.25 


-6% 
60.00 


+  3.12 
1.50 
1.25 
2.10 


120.00 
21.00 
15.00 
16.00 

OS®.  29 


.50@.55   .75 
.35®.40   .50®. 55 


.79   —.85 

,50®. 60 

.50  .25®. 30 


Kxplanatlon  of  Prices — Prices  are  to  con- 
tr.-ictor.s  in  carload  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
•  or  —  signs.  B'or  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given: 
45-5 7<)  means  a  discount  of  45  and  5  per 
cent,  45fi  50  means  a  range  of  45  to  50  per 
cent.  Charge  of  15c.  per  100  lb.  for  cutting 
reinforced  steel  into  2-ft  lengths  or  over. 
New  York  quotations  are  delivered  except 
tiles,  which  are  "on  trucks."  Common  lump 
lime  per  2.S0-lb,  net ;  both  lump  and  hy- 
drated quoted  f.o.b,  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quoted  along- 
side dock.  Ci  ment  delivered  to  contractors 
on  Job.  Chicago  quotes  hydrated  lime  In 
50-lb  bags ;  common  lump  lime  per  180-lb. 


Structural  steel  shapes,  plates  and 
bars  are  still  quoted  at  the  Pittsburgh 
mills  at  $l,.50^$1.65  per  100  lb,,  the 
lower  figure  applying  mostly  to  the 
larger  tonnages;  small  tonnages  selling 
at  $1,60@$1.6.5,  Mill  shipments  of 
structural  shapes  are  quoted  in  Denver 
at  $3.0.5  and  in  Xcw  York  at  $1,88@ 
?2.03;  bars  at  $1,80@$1,88.  Reinforc- 
ing bars  have  advanced  S.'ic,  in  San 
Francisco  and  declined  50c.  per  100  lb. 
at  Montreal  warehouses.  An  increase 
of  one  per  cent  is  reported  in  black 
steel  pipe  discounts  in  Montreal  and  a 
decrease  of  5  per  cent  in  Seattle.  New 
York  quotes  cast-iron  pipe  at  ?47.30@ 


net,       Minneapolis     quotes     on     flr    Instead 

of  pine.  Brick  and  hollow  tile  de- 
livered. Cement  on  cars;  $2.4.')  delivered. 
Gravel,  sand  and  crushed  stone  *iuote  at  pit. 
We  quote  on  brown  lime  per  18fl-lb.  net; 
white  i.s  ?1.70  for  Kelly  Island  aiirl  $1  ,^5 
for  Sheboygan.  Common  labor  not  organ- 
ized. Denver  quotes  cement  "on  tracks"  ; 
gravel  and  sand  at  pit,  stnue  on  cars,  lime, 
brick,  hollow  tile  and  lumber  on  job.  Tilo 
price  is  at  warehouse.  Linseed  oil,  deliv- 
ered, Atlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  per  ISO-lb.  net.  nallas  quotes  lime 
per  ISO-lb.  bbl.  Steel,  cast-iron  pipe  and 
crushed  stone  f,o.b.  cars,  other  materials 
delivered.      Son  Francisco  quotes  on  Heath 

Changes  Since  Last  Week 

$48,30  as  against  $4.'),30  per  ton,  and 
gravel  at  $1,75  as  compared  with  $2  per 
cu.yd.  formerly. 

Increased  demand  for  steel  products 
and  other  construction  materials  is 
marked  by  advances  in  price  quotations, 
while  decreases  are  effected  in  many 
instances  to  stimulate  buying.  Lumber 
prices,  particularly,  have  shown  this 
tendency  to  stiffen  with  increasing  de- 
mand. 

Longleaf  yellow  pine  is  quoted  in 
Pallas  at  $37  as  against  $35,  and  in  San 
Francisco  at  $31  as  compared  with  $29 
per  M  ft.,  previously.     Seattle  reports 


tile,  5J  X  8  X  llj.  Prices  are  all  f.n.b.  ware- 
house.s  e  :cept  C.  T.  pipe,  which  is  mill  prici 
plus  freight  to  railway  depot  at  any  tei 
mlnal.  Lumber  prices  are  delivered  ".t 
ship  tackle  in  San  Francisco  ex  mill.' 
Seattle  quotes  on  Douglas  fir  inste.id  oi 
pine;  and  on  lime  in  paper  bags.  Montreal 
quotes  sand,  stone,  gr.avel  and  lump  lim< 
per  ton.  Cement,  lime  and  tile  are  de- 
livered; sand,  gravel  and  stone,  on  siding 
brick  f.o.b.  plant :  steel  and  pipe  at  ware 
house.  Hollow  tile,  per  ft.  Cement  priC' 
is  in  Canadian  funds,  exchange  with  tli 
Vnited  States  being  14  per  cent  at  present 
Bag  change  is  SOc  per  bbl.  Discount  • 
inc.  per  bbl,  for  payment  within  20  day 
from  date  of  shipment. 


an  advance  of  50c.  per  M  ft,  in  Dougla.-^ 
tir,  1  in.  rough,  10  in.  x  16  ft.  Common 
birch,  base  size,  is  quoted  in  San  Fran 
Cisco  at  $15.50  per  M  ft.  The  market  or 
hollow  tile  is  reported  very  unsettled  ir 
Atlanta,  with  both  building  and  parti 
tion  tile  quoted  at  10c.  as  against  14i 
per  block.  New  York  quotes  hollov 
partition  tile  at  11.12c.  as  comparet 
with  11.37c.  per  block  formerly. 

Linseed  oil  has  dropped  Ic.  in  Ne\^ 
York,  2c.  in  Denver,  5c.  in  Montreal  anc 
6c.  per  gal.  in  Chicago.  Minneapolij; 
reports  an  advance  of  4c,  per  gal.  »n  f 
bbl,  lots. 
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The  Disarmament  Proposals 

It  was  a  stroke  worthy  of  a  nation  with  disinterested 
motives  to  propose,  in  the  opening  address  of  the  confer- 
ence cm  the  limitation  of  armaments,  the  scrapping  of 
66  capital  ships.  The  boldness  of  the  proposal  and  the 
challenge  it  gives  to  the  intentions  of  other  nations  is 
an  augury  of  a  successful  outcome  of  the  conference  in 
Washington.  The  start  is  a  good  one— worthy  of  a 
nation  with  America's  peace  traditions.  It  will  hearten 
all  who  pray  for  a  successful  outcome  of  the  negotia- 
tions. 

Common  Sense  Versus  Vaporings 

REFERENCE  was  made  in  these  columns  last  week 
.  to  the  addresses  being  made  by  Mr.  Rowntree.  One 
of  these  was  delivered  at  a  dinner,  of  over  1,000  covers, 
of  the  Academy  of  Social  Science  of  New  York.  On 
the  same  program  was  Hugh  Frayne,  general  organizer 
of  the  American  Federation  of  Labor,  who  was  expected 
to  give  labor's  viewpoint  on  the  elimination  or  mitiga- 
tion of  industrial  unrest.  It  was  an  occasion  for  solid 
thought.  Mr.  Rovratree  stuck  to  common  sense.  He 
was  definite.  His  subject  had  a  solid  appeal.  Here  was 
a  great  occasion  for  the  federation  to  appeal  to  an 
influential  group  interested  in  working  toward  a  sound 
solution  of  the  labor  problem.  Yet  Mr.  Frayne  indulged 
in  generalities.  His  speech  was  of  the  spread-eagle 
variety  that  would  make  a  hit  at  a  union  picnic.  There 
was  no  substance;  nothing  conci-ete.  The  sad  part  is 
not  that  this  is  an  isolated  case  of  lack  of  judgment  in 
suiting  the  theme  to  the  audience,  but  is  typical  of  the 
fighting  policy  of  the  federation  which  excludes,  appar- 
ently the  development  of  policies  that  are  economically 
defensible  and  that  would  win  public  support  for  organ- 
ized labor.  So  long  as  the  federation  continues  under 
its  present  unstatesman-like  leadership,  it  cannot  expect 
to  regain  or  improve  on  the  ground  lost  in  recent  years. 

Double  Side-Slab  Roads 

THE  use  of  two  side-slabs  of  concrete  to  replace  a 
considerable  mileage  of  old  waterbound  macadam  in 
New  York  offers  a  method,  where  funds  are  limited, 
of  securing  a  wide  paved  road  at  the  cost  of  a  com- 
paratively narrow  one-slab  concrete  road.  Little  criti- 
cism can  be  made  of  the  design  except  on  the  count  of 
increased  maintenance.  It  gives  a  road  with  plenty  of 
turnout  room  and,  in  case  of  need,  for  three-way  traflfic. 
It  keeps  the  normal  two  lines  of  traffic  well  separated, 
and  therefore  increases  the  degree  of  safety.  Mainte- 
nance will  be  increased.  The  center  strip  of  penetration 
macadam,  in  the  New  York  practice,  breaks  down  sooner 
than  the  concrete,  and  particularly  at  the  edges  re- 
quires rather  constant  repairing.  In  rebuttal  it  may  be 
said,  however,  that  the  narrow  concrete  slabs  will  prob- 
ably develop  fewer  cracks  than  will  a  single  slab  18 
to  20  ft.  wide,  and  that  the  reduction  in  crack-filling 
will  counterbalance  in  part  at  least  the  extra  cost  of 
repairs  on  the  penetration  macadam.     A  final  thought 


to  be  kept  in  mind  is  that  the  parallel  slab  road  is  a 
reconstruction  design.  Its  fitness  and  its  cheapness  as  a 
main  road  structure  result  largely  from  the  fact  that  an 
old  macadam  pavement  is  in  place  as  a  foundation  for 
the  concrete  slabs  and  for  the  macadam  center  strip. 

Intimidation  Enjoined 

TWO  recently  issued  injunctions  against  strikers 
emphasize  a  solid  point  of  view  toward  the  conduct 
of  strikes.  The  one  was  at  Raleigh,  N.  C,  in  connec- 
tion with  a  strike  in  the  printing  trade,  the  other  in  the 
milk  strike  at  New  York  City.  The  purport  of  the 
injunctions  is  the  same — that  no  means  may  be  used  by 
the  strikers  to  annoy  or  threaten  those  who  remain  at 
or  return  to  work.  There  is  left  to  them  only  strictly 
peaceful  means  of  procedure.  By  detailed  statement  all 
the  usual  methods  of  bringing  pressure  on  loyal 
employees  or  strike  breakers  are  enjoined.  The  North 
Carolina  court,  for  example,  as  two  of  the  specific  pro- 
hibitions, forbids  the  strikers,  (1)  "From  following 
after  the  complaining  employees  (the  injuction  was 
sought  by  the  employees  who  continued  working)  or 
any  other  employees  of  the  printing  companies  for  the 
purpose  of  worrying,  harassing  or  disturbing  them,  or 
for  the  purpose  of  talking  to  them  on  the  subject  of  their 
employment  if  said  employees  shall  notify  the  defend- 
ants that  they  do  not  want  to  be  talked  to. on  this  sub- 
ject. (2)  From  using  any  threats,  gestures,  or  engag- 
ing in  any  conduct  of  any  kind  calculated  to  disturb, 
annoy  or  put  in  fear  any  of  the  complainants  herein." 
The  New  York  decision  is  equally  specific.  Heretofore, 
"peaceful"  picketing  has  been  held  legal.  The  intent  of 
these  injunctions  evidently,  is  to  prevent  so-called 
"peaceful"  picketing  from  becoming  a  means  of  intim- 
idation. If  the  North  Carolina  and  New  York  views 
as  to  the  proper  limits  of  methods  of  strikebreaking 
become  general,  the  only  means  left  to  strikers  to  gain 
their  point  would  be  the  obvious  conferences  with 
employers,  the  inconvenience  and  loss  to  owners  result- 
ing from  the  stoppage,  the  presentation  of  their  case  to 
the  public  through  various  channels  of  publicity,  and 
the  use  of  various  oflicial  agencies  for  mediation.  This 
is  as  it  should  be,  and  is  demanded  by  our  constitutional 
guarantees.  The  wonder  is  that  such  sweeping  pro- 
hibitions of  all  means  of  instilling  fear  in  the  minds  of 
those  who  work  have  not  become  general  before. 

Maintaining  Worker's  Standards 

RESISTANCE  to  accepting  lower  standards — or  to 
.  what  are  believed  to  be  lower  standards  of  living 
—is  bound  to  be  strong.  This  has  been  forcefully  illus- 
trated during  this  period  of  depression.  Men  applying 
for  work  at  agencies  frequently  go  away  without  taking 
jobs,  though  many  are  available,  because  they  refuse 
to  accept  the  lower  wage  scale  now  prevalent  to  do  work 
that  they  consider  of  a  lower  order,  or  to  work  under 
less  favorable  conditions.  This  desire  to  maintain  a 
higher  standard  is  laudable,  but  in  times  like  the  pres- 
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ent,  men  must  temporarily  take  what  they  can  get, 
trusting  to  better  times  to  permit  them  to  return  to 
their  former  standards.  Another  phase  of  this  unwill- 
ingness to  change  standards  was  illustrated  this  summer 
on  the  construction  work  on  the  Catskill  aqueduct.  It 
was  difficult  to  maintain  full  forces  due  to  the  unwilling- 
ness of  men  to  work  in  isolated  places.  It  is  quite  likely 
that  with  the  curtailment  of  immigration  this  difficulty 
of  filling  forces  on  isolated  jobs  is  likely  to  become 
widespread.  The  obvious  effect  will  be  to  force  a  higher 
wage  scale  on  the  remote  works. 


Pit-Run  Gravel  Concrete  Roads 

PIT-RUN  gravel  mixtures  have  demonstrated  their 
utility  for  concrete  road  construction  to  the  satisfac- 
tion of  the  Iowa  Highway  Commission.  This  is  a  con- 
clusion of  immense  importance  to  all  in  the  states  of 
the  Mississippi  Valley,  and  in  all  other  states  where 
the  prevailing  gravels  have  a  sand  content  exceeding 
30  to  40  per  cent.  In  these  states  practically  all  the 
gravel  deposits  south  of  the  Wisconsin  drift  area  run 
small  both  in  pebble  content  and  in  the  size  of  the 
pebbles.  A  screened  mixture  from  any  of  these  gravels 
is  excessively  costly  because  of  the  great  wastage  of 
sand  in  screening.  If  screened  materials  in  arbitrary 
proportions  are  rigidly  demanded  the  coarse  aggregate 
at  least  has  to  be  imported,  and  importation  cannot  meet 
the  demand  both  because  means  of  transportation  are 
not  sufficient  and  because  consumption  in  the  few  states 
having  materials  to  export  limits  very  narrowly  the 
surplus  available  for  a  foreign  market.  All  states  are 
building  roads,  each  to  about  the  limit  of  capacity  of 
mercantile  producers  to  furnish  materials,  so  that  none 
can  materially  aid  another  which  lacks  materials. 

These  facts  must  be  kept  in  mind  in  passing  comment 
on  a  practice  which  by  most  highway  engineers  has 
come  to  be  regarded  as  dangerous.  It  must  also  be 
remembered  that  the  pit-run  gravel  concrete  roads  of 
Iowa  are  being  constructed  with  a  care  and  under  a 
control  by  the  laboratory  which  was  not  dreamed  of 
when  the  pit-run  gravel  concrete  roads  which  have  so 
disastrously  gone  to  pieces  in  New  York  and  other 
Eastern  states  were  built.  The  impulse  to  criticize  is 
modified  as  this  care  in  controlling  the  construction  is 
comprehended  and  as  the  vital  fact  is  realized  that 
concrete  roads  in  Iowa  would  cost  more  in  many  cases 
and  could  not  be  built  in  some  cases  unless  excess-sand 
aggregates  could  be  utilized. 


Cleveland  Leads  Big  Cities  in  Adopting 
City-Manager  Plan 

OPPONENTS  of  the  city-manager  plan  who  have 
been  confronted  with  proof  that  it  has  been  a 
marked  success  where  tried  have  urged  that  it  might  do 
for  small  cities  but  would  never  work  for  large  ones. 
This  argument  has  been  persisted  in  nothwithstanding 
the  fact  that  four  cities  with  over  100,000  population 
have  prospered  under  city  managers  for  considerable 
periods:  Akron,  Ohio,  with  208,000  population;  Dayton, 
Ohio,  153,000;  Grand  Rapids,  Mich.,  138,000;  Norfolk, 
Va.,  116,000.  Such  reasoning  did  not  deter  the  voters 
of  Cleveland,  with  its  population  of  797,000,  from 
adopting  the  manager  plaa  by  a  decisive  vote  on  Nov.  8. 
It  should  be  noted  that  the  amendments  to  the  Cleve- 
land charter  meet  one  of  the  most  valid  of  the  argu- 
ments brought  against  the  commi.ssion-manager  plan  for 
a  large  city,  which  is  that  a  commission  or  council  of 


only  five  members  is  not  truly  representative.  This 
charge  was  met  several  years  ago  by  Richard  S.  Childs 
and  other  advocates  of  commission-manager  government 
by  proposing  that  the  larger  cities  should  be  divided 
into  "wieldy  districts,"  the  number  of  districts  depend- 
ing upon  the  total  size  of  the  city  and  other  local  con- 
ditions, each  district  to  be  represented  on  the  com- 
mission. Not  only  has  this  plan  been  adopted  at  Cleve- 
land, but  also  proportional  representation,  after  Jan.  1, 
1924,  by  which  the  Council  will  consist  of  25  members, 
chosen  by  proportional  representation  from  four  districts. 

The  extension  of  the  citj'-manager  plan  to  a  city 
rapidly  approaching  a  million  people  promises  much  in 
terms  of  municipal  efficiency  and  of  opportunity  to  en- 
gineers— the  latter  because  better  city  government 
means  the  employment  of  more  engineers,  under  im- 
proved conditions,  even  if  the  manager  himself  be  not 
an  engineer.  It  may  also  be  noted  in  passing  that  a  large 
percentage  of  the  two  hundred  or  more  city  manager- 
ships already  in  existence  are  filled  by  engineers. 

In  both  opportunity  and  emolument  the  city  manager- 
ship of  Cleveland  should  and  probably  will  be  the  most 
important  appointive  municipal  executive  in  the  United 
States.  To  the  highest  type  of  men  the  opportunity  will 
outweigh  the  emolument,  whatever  the  latter  may  be. 

The  citizens  of  Cleveland  should  not  rest  content  with 
the  mere  adoption  of  the  city-manager  plan,  for  that  is 
only  the  beginning  of  what  must  be  done  to  reap  all  its 
possible  benefits.  No  matter  how  excellent  the  machin- 
ery of  government  provided  in  moments  or  days  of  zeal 
the  people  of  any  city  muet  choose  fit  men  to  select  its 
chief  operator,  to  determine  the  policies  he  is  to  execute 
and  to  see  that  those  policies  are  carried  out ;  otherwise 
inefficiency  and  disaster  will  come  soon  or  late — gener- 
ally soon.  True  as  all  this  is,  it  is  no  argument  against 
adopting  the  best  possible  machinery  of  government  yet 
devised — and  this,  for  the  city  of  today,  provides  for 
a  chief  engineer  who  goes  under  the  name  of  city  man- 
ager, whether  he  be  an  engineer  in  fact  or  merely  in 
executive  efficiency. 

Specifying  Concrete  Proportions 

IN  THE  discussion  of  the  Progress  Report  of  the 
Joint  Committee  on  Concrete  and  Reinforced  Con- 
crete before  the  American  Society  of  Civil  Engineers 
on  Dec.  7  and  8  no  subject  will  receive  more  attention 
than  the  alternate  provisions  for  proportioning.  That 
clause  which  requires  concrete  of  a  given  strength  and 
workability  and  permits  the  contractor  to  produce  such 
concrete  as  he  pleases  will  be  especially  attacked  by  the 
contracting  fraternity  as  unfair  and  unworkable,  or  at 
least  tending  toward  an  added  expense  without  com- 
pensating improvements  in  quality.  There  is  a  fair 
question  whether  the  committee  has  not  gone  ahead  of 
the  state  of  the  art  in  this  clause. 

The  technic  of  concrete  manufacture  has  progressed 
remarkably  in  the  past  few  years.  Cement  has  been 
improved  and  standardized,  aggregate  selection  and 
grading  have  approached  a  scientific  basis,  proportion- 
ing Is  no  longer  by  rule-of-thumb  and  mixing  and 
placing  are  regulated  by  proved  rules.  The  variations 
in  strength  from  batch  to  batch  of  the  best  concrete  are 
measurably  less  than  they  were  a  decade  ago  in  some  of 
those  structures  whose  present  appearance  is  beginning 
to  worry  engineers.  Indeed  on  some  recent  jobs  where 
most  attention  has  been  paid  to  the  production  of  the 
concrete,  predicted  strengths  have  been  reached  with 
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startling  regularity.  Study 'and  experimentation  are 
beginning  to  show  in  the  improvement  of  the  uniform- 
ity of  the  product. 

With  all  this,  however,  concrete  must  continue  to  be 
a  field  made  product,  with  all  the  deficiencies  that 
involves.  Its  very  formation  is  a  chemical  action  that 
is  not  too  well  understood,  unknown  factors  still  affect 
its  strength  and  the  human  element,  always  uncertain, 
enters  largely  into  its  makeup.  In  spite,  therefore,  of 
the  great  mprovements  in  the  art  of  making  concrete  it 
is  hardly  fair  for  the  engineer  to  require  the  con- 
tractor to  take  all  of  the  responsibility  for  the  strength 
of  the  concrete,  unless  he  is  prepared  to  make  that 
required  strength  far  enough  below  what  he  may  rea- 
sonably expect  as  an  average  to  take  care  of  the 
inevitable  variations  that  will  occur,  which  obviously 
would  be  uneconomical. 

Two  practical  questions  also  suggest  themselves.  Is 
the  individual  specimen  test  a  complete  indication  of 
the  strength  of  the  mass  and  what  is  to  be  done  about 
the  concrete  in  the  structure  the  test  pieces  for  which 
show  a  strength  deficiency  at  the  end  of  say  a  28-day 
period?  It  is  well  known  that  most  concrete  cut  from 
structures  shows  a  higher  strength  than  the  test  pieces 
poured  of  the  same  concrete  simultaneously  with  the 
placing.  Different  conditions  of  curing,  the'added  pres- 
sure of  the  superposed  concrete  in  the  structure,  the 
blending  of  successive  batches,  all  have  something  to 
do  with  this.  It  would  hardly  be  practicable  to  order 
the  removal  of  concrete  once  placed  because  of  a  small 
reduction  from  the  prescribed  strength  and  it  would 
be  most  difficult  to  set  a  limit  of^tolerance  because  of 
the  unknown  coefficient  of  superiority  of  the  structural 
over  the  test  concrete  Furthermore,  few  structures 
are  of  such  a  nature  that  concrete  placed  a  month  ago 
can  be  removed  today,  without  wrecking  the  structure. 

The  criticized  clause,  it  will  be  noted,  is  merely  an 
alternate.  The  engineer  who  employs  it  in  a  specifica- 
tion is  apt  to  store  up  for  himself  a  great  deal  of 
trouble.  In  the  first  place  he  must  give  up  a  great 
portion  of  his  powers  of  supervision,  for  he  cannot 
well  say  that  the  contractor  must  produce  concrete  of 
a  certain  strength  and  then  tell  him  how  he  is  to  get 
that  strength.  Therefore  any  regulations  as  to  pro- 
portions, quality  of  material,  amount  of  water,  time  of 
mixing — all  of  which  influence  strength — must  be  left 
out  of  the  specification.  Will  the  engineer  be  willing 
to  relinquish  so  much  of  his  authority?  Or  to  subject 
himself  to  the  possibility  of  a  high  bid  on  the  one  hand 
from  the  good  contractor  who  wants  to  take  care  of  all 
possibilities  or  of  a  deficient  structure  which  must  be 
removed  if  the  contract  is  let  to  one  who  is  willing  to 
take  a  chance? 

Constructive  Progress  in  New  Highway  Act 

OF  GREATER  importance  than  the  appropriation  of 
$75,000,000  of  government  funds  for  road  construc- 
tion now  and  next  year,  as  provided  for  in  the  Federal- 
Aid  Highway  Act  which  President  Harding  signed  last 
week,  is  the  assurance  of  the  adoption,  by  the  states, 
of  sounder  policies  of  highway  location,  finanoing,  con- 
struction and  maintenance  than  has  existed  in  the  past. 
To  be  sure,  the  additional  funds  are  urgently  needed  in 
.several  of  the  states  where  the  availability  of  state 
nrjoney  has  been  contingent  upon  new  federal-aid  appro- 
priations. This  situation  was  brought  out  in  several  of 
the  replies  to  Engineering  Neivs-Record's  inquiry  among 


state  highway  engineers  as  to  policy  regarding  fall  let- 
tings. 

Among  the  outstanding  principles  of  logical  highway 
administration  which  have  been  written  into  the  new 
law  are  these:  The  designation  of  a  system  of  high- 
ways comprising  7  per  cent  of  the  mileage  of  each  state; 
the  obligation  of  matching  federal  money  with  state 
funds  under  the  direct  control  of  the  state  highway 
department;  the  recognition  of  the  need  for  mainten- 
ance and  the  provision  of  funds  therefor;  the  centrali- 
zation of  control  over  road  construction  in  the  state 
rather  than  in  its  lesser  political  subdivisions;  relief  to 
the  so-called  public  land  states,  assuring  to  them  a>more 
equitable  distribution  of  federal  funds ;  insistence  upon 
roads  of  adequate  width — 18  ft.,  except  in  special'cases. 
The  establishment  of  such  general  principles  marks  ta 
great  forward  step  in  highway  administration  and,  as 
Senator  Townsend  has  pointed  out,  precludes  the  prob- 
ability of  federal  appropriations  for  road  construction 
becoming  subject  to  the  "pork-barrel"  charges  which 
have  been  made  against  the  government's  river  and 
harbor  expenditures. 

Perhaps  the  bitterest  fight  on  any  single  feature  of 
the  new  measure  centered  on  the  proposal  of  a  federal 
highway  commission  to  administer  the  work  in  place^of 
the  Secretary  of  Agriculture,  through  the  U.  S.  Bureau 
of  Public  Roads.  The  commission  plan  was  defeated 
and  control  will  rest  with  the  bureau  which,  during 
recent  years,  has 'demonstrated  its  ability  to  administer 
the  work. 

The  passage  of  the  bill,  too,  probably  marks  the  end 
of  the  propaganda  for  a  federal-built  and  maintained 
"national  highway  system."  The  federal-aid  plan  has 
come  off  victorious. 

In  the  apportionment  of  federal  aid  to  the  states  the 
former  principle  of  a  division  on  the  basis  of  popula- 
tion, area,  and  mileage  is  followed,  the  only  new  feature 
being  the  stipulation  that  no  state  shall  receive  less 
than  one-half  of  1  per  cent  of  the  total  funds,  which, 
in  the  present  case,  amounts  to  |365,625.  This  provi- 
sion increases  the  amounts  formerly  received  by  four 
of  the  smaller  states,  Delaware,  New  Hampshire,  Rhode 
Island,  and  Vermont.  The  7-per-cent  road  system  which 
each  state  must  select  is  divided  into  two  classes — 
interstate  and  intercounty  highways.  Tl.e  former  com- 
prises three-sevenths  of  the  system  and  may  receieve 
60  per  cent  of  the  state's  allotment  of  federal  aid.  The 
intercounty  highways,  constituting  the  remaining  four- 
sevenths  of  the  system  selected,  will  receive  the  re- 
mainder of  the  state's  allotment. 

Coming  at  a  time  when  unemployment  is  one  of  the 
country's  pressing  problems,  the  Federal  Highway  Act 
offers  a  substantial  measure  of  relief  by  making  pos- 
sible the  continuation  of  the  highway  programs  of  the 
states.  It  has  been  estimated  that  federal-aid  road  con- 
struction is  giving  employment  to  250,000  men  either 
directly  or  in  the  production  and  transportation  of 
materials.  Without  a  new  distribution  of  federal  funds, 
many  of  the  state  highway  departments  would  have 
been  forced  to  curtail,  or  in  some  cases  to  halt,  their 
road-construction  programs.  These  contingencies,  hap- 
pily, have  been  avoided. 

The  thought  should  be  emphasized,  too,  that  the  ap- 
propriation allows  highway  development  to  proceed  with- 
out chaotic  interruption.  In  any  enterprise  as  large  as 
our  highway-building  program  continuity  of  policy  and 
work  is  necessary  if  efficiency  is  to  be  maintained. 
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Practical  Hints  on  Operation  and  Maintenance 


Tractor  Grading  Outfits 


TRACTORS  are  used  in  earth 
moving  to  haul  wagons  and 
cars  for  transporting  excavated 
materials  and  to  operate  excavat- 
ing machines,  like  scrapers  and 
graders,  which  are  actuated  by 
traction.  The  usual  forms  of 
tractor  grading  outfits  are  (1) 
tractors  and  elevating  graders  in 
which  case  wagons  move  the 
excavated  material  (2)  tractors 
and  wheel  sci-apers  (3)  tractors 
and  blade  graders  and  (4)  trac- 
tors and  special  earth-moving 
appliances  such  as  land  levelers 
and  bulldozers.  Ordinarily,  blade 
grader  outfits  are  used  for  light 
grading  or  for  finishing  rough 
grading  which  has  been  done  with 
elevating  graders  or  wheel  scrap- 
ers. For  heavy  grading,  contractors  east  and  .south  of 
Illinois  favor  wheel  scrapers,  while  north  and  west  they 
prefer  elevating  graders.  The  land  leveler  is  a  devel- 
opment of  the  Far  West.  It  is  a  large  wheel-scraper 
type  of  machine  originally  employed  to  level  land  for 
iiTigation  but  now  used  generally  in  grading  operations 
of  other  kinds.  The  bulldozer,  a  scraper  blade  attached 
to  and  pushed  by  the  tractar,  is  a  special  device  for 
grading  fills.  The  primary  function  of  all  these  com- 
bination outfits  is  to  move  earth. 

A  secondai-y  use  of  tractors  in  grading  is  to  prepare 
the  ground  for  earth  moving.  Clearing  and  grubbing, 
and,  in  hard  groaind,  plowing  or  scarifying,  are  im- 
portant tractor  operations.  Under  certain  conditions 
these  secondary  uses  have  to  be  considered  ver>-  care- 
fully in  selecting  tractor  grading  equipment. 

Selecting  Equipment 
There  are  certain  considerations  in  selecting  equip- 
ment which  apply  td  all  grading  operations.    They  may 
be  set  dovm  in  the  form  of  rules  as  follows: 

1.  Select  equipment  for  its  general  serviceability. 
This  rule  applies  particularly  to  tractors.  The  variety 
of  duties,  from  stump-pulling  to  hauling  empty  wagons, 
which  they  have  to  perform  requires  all-around  effi- 
ciency. 

2.  Standardize  in  type  and  make  of  equipment.  This 
secures  uniformity  which  simplifies  operation  and  main- 
tenance. 

3.  Select  equipment  of  ample  power  and  strength. 
Ability  to  master  an  occasional  particularly  steep  or 
slippery  or  rough  grade,  or,  without  help,  to  do  some 
especially  hard  digging,  is  often  required. 

With  these  general  considerations  in  mind,  the  prob- 
lem of  tractor  selection  is  to  determine  the  kind  of 
tractor  and  the  sizes  of  tractors  which  are  most  efficient 
for  earth  grading.  At  best  the  hauling  conditions  are 
difl[icult.  There  are  loose  soil,  soft  ground,  rough  and 
steep  roads  and,  often,  little  room  for  turning  and 
maneuvering.  Experience  indicates  that  a  gasoline 
tractor  with  crawler  traction,  best  meets  these  condi- 
tions. 


THIS  article  contains  suggestions 
for  selectirig,  operating  and 
maintaining  tractor  grading  equip- 
ment. These  suggestions  are  a 
summary  of  the  best  experience  of 
useis  ayid  manufacturers.  The  in- 
formation is  of  particular  value 
now  ichen  the  change  from  teams 
to  tractors  is  gathering  headway. 
Modern  tractor  grading  outfits  are 
not  a  collection  of  odd  machines, 
but  a  co-ordinated  train  of  machin- 
ery and  economy  can  be  secured 
only  by  exercising  skill  in  selec- 
tion, operation  and  maintenance. 
— Editor. 


In  general  the  gas  engine  has 
the  same  advantages  for  tractors 
that  it  has  for  motor  trucks. 
Multiple  cylinders  give  a  compact 
high-power  unit.  It  is  self-con- 
tained in  respect  to  fuel  supply 
and  operates  equally  well  in  all 
positions  of  the  frame  resulting 
from  tilting  on  rough  roads. 

Crawler  tractions,  because  of 
their  large  area  of  contact  with 
the  ground  and  the  succession  of 
gripping  treads,  give  great  pull- 
ing power  in  loose  soil.  Their 
wide  distribution  of  the  load  re- 
duces the  danger  of  miring  in  soft 
ground.  The  long  flexible  treads 
ride  easily  over  the  bumps  and 
depressions  of  rough  excavated 
earth.  The  possibility  of  operat- 
ing the  treads  separately,  forward  or  in  reverse,  enables 
sharp,  quick  turns  to  be  made.  Their  small  vertical 
height  keeps  the  center  of  gravity  close  to  the  ground 
and  pei-mits  longitudinal  or  transverse  tilting  without 
dangerous  loss  of  stability. 

Two  sizes  of  tractors,  25  and  40  hp.,  will  meet  the 
requirements  of  most  grading  operations.  In  grading, 
the  small  tractor — 10-hp.  to  12  hp. — is  frequently  a 
useful  supplementary  machine.  It  will  handle  a  plow, 
one  wagon,  a  small  blade  grader  or  a  single  fresno 
or  wheel  scraper.  Its  proper  function  is  road  condi- 
tioning and  performing  light  earth  moving  where  the 
25-hp.  tractor  cannot  be  given  full  load. 

Working  Capacities 

Manufacturers  indicate  the  sizes  of  their  product  in 
different  ways  but  horsepower,  based  on  drawbar  pull 
at  a  definite  road  speed,  is  perhaps  the  most  simple 
method  for  the  contractor.  On  this  basis,  the  two 
sizes  of  tractors  for  heavy  grading  correspond  approxi- 
mately to  25  hp.  and  40  hp.  at  a  working  speed  of  3 
miles  per  hour.  The  capacities  of  these  sizes,  measured 
in  equipment  operated,  are  about  as  follows: 

A  25-hp.  tractor  will  operate  two  or  three  self-leading 
wheel  scrapers  or  an  8-  to  10-ft.  blade  grader  or  it  will 
haul  two  3i-  to  4-cu.yd.  wagons.  The  40-hp.  tractor 
will  operate  the  largest  elevating  grader  on  low  gear, 
from  1}  to  2  miles  per  hour,  and  in  some  work,  includ- 
ing casting  on  direct,  on  direct  drive  at  3  miles  per 
hour.  It  will  handle  six  self-loading  wheel  scrapers  or 
a  12-ft.  blade  grader,  or,  sometimes,  two  8-ft.  graders. 
On  low  gear  both  sizes  will  handle  their  loads  on  grades 
up  to  30  per  cent.  Either  will  make  a  complete  turn 
within  an  ordinary  roadway. 

In  selecting  grading  equipment — graders,  scrapers 
and  wagons — it  is  best  to  choose  machines  which  are 
especially  designed  for  tractor  operation.  Ordinarily, 
two  or  more  machines  are  hauled  in  train.  Therefore, 
special  couplings,  stronger  draft  gear  and  a  stronger 
running  gear  as  a  whole,  are  required.  Tractor  opera- 
tion is  more  intense  than  team  operation,  that  is,  the 
speed  is  faster  and  the  machines  are  kept  more  steadily  i 
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at  hard  work.  Equipment  designed  for  team  operation, 
and  wagons  particularly,  ordinarily  must  be  provided 
with  supplemental  draft  gear  to  be  safely  operated, 
especially  in  train,  by  tractors. 

Tractoi-  grading  equipment  is  usually  installed  by 
the  manufacturer.  A  service  man  sets  up  the  machine 
and  puts  it  in  operation.  With  a  trained  operator  to 
receive  the  equipment  there  are  no  difficulties  in  installa- 
tion. 

The  factors  chiefly  to  be  considered  in  tractor  oper- 
ation are:  Skilled  operators;  speed  of  operation,  road 
conditioning,  crew  distribution,  overloading  and  job 
planning. 

The  fundamental  requirement  for  success  in  operat- 
ing tractors  for  grading  is  trained  operators.  Economy 
in  wages  should  not  tempt  the  contractor  to  employ 
untrained  men.  The  trained  driver  will  secure  enough 
better  service  from  his  tractor  and  reduce  repairs 
enough  to  make  his  higher  wages  an  economy.  He  will 
do  this  by  intelligently  alternating  speed  and  tractive 
power  to  suit  the  conditions,  by  pure  skill  in  driving, 
by  keeping  his  machine  tuned  up  and  by  anticipating 
replacements  due  to  wear  and  making  them  before  a 
breakdovirn   stops  operation. 

Speed  of  operation  is  a  function  of  the  working  con- 
ditions. For  example,  if  all  the  equipment  including 
wagons  is  operated  by  tractors  it  is  possible  to  main- 
tain a  higher  normal  rate  of  travel  than  where  the 
wagons  are  hauled  by  teams.  The  speed  naturally  also 
varies  with  the  character  of  the  roads  and  with  the 
loads.  Tractors  of  the  latest  model  are  usually  equipped 
with  three  speeds  and  optional  combinations  can  be 
provided.  A  40-hp.  tractor  has  normally  Ij,  3  and  5 
miles  per  hour  gear  speeds  but  to  meet  special  condi- 
tions a  low  gear  of  from  11  to  2  miles  and  a  direct  drive 
of  21  miles  per  hour  are  available.  Older  models  gen- 
erally had  lower  speeds,  as  li  miles  per  hour  on  low 
gear  and  2  miles  per  hour  on  direct  drive. 

In  actual  operations  the  speeds  are  alternated  as  the 
load  demands,  as  is  indicated  by  the  accompanying 
dynamometer  graph  of  a  typical  wheel-scraper  opera- 


tioii.  In  this  instance  a  25-hp.  tractor  was  operating 
a  train  of  three  4-wheel  1-cu.yd.  scrapers  in  a  medium 
damp  clay  soil.  As  indicated,  the  scrapers  are  loaded 
one  at  a  time  at  low  gear,  or  li  miles  per  hour.  Then 
the  tractor  is  shifted  to  direct  drive,  3  miles  per  hour, 
which  is  maintained  while  the  loads  are  hauled  to  the 
dump.  With  the  scrapers  unloaded  the  speed  is  changed 
to  high  gear,  about  5  miles  per  hour,  for  the  return 
trip.  The  lower  line  of  the  diagram  shows  the  drawbar 
pull  at  all  points  of  the  haul.  The  time  required  is  indi- 
cated by  the  upper  line  of  the  diagram.  In  operating 
other  kinds  of  excavators,  the  diagram  of  drawbar  pull 


will  be  different  than  that  shown,  but  in  all  cases  there 
is  alternation  of  the  speed  with  the  load  and  here  is 
where  the  skill  of  the  operator  assists  in  keeping  the 
efficiency  high. 

Neglect  to  keep  the  haulageway  in  reasonably  good 
condition  results  in  loss  of  work  and  increases  the  wear 
of  tractors.  Crawler  tractions  have  a  surprising  abil- 
ity to  negotiate  bad  roads  but  they  exert  their  best 
power  and  speed  on  good  roads.  Road  conditioning  is, 
therefore,  important  in  tractor  grading  operations.  An 
occasional  smoothing  cut  with  a  blade  gi'ader  and  par- 
ticularly a  skimming  cut,   immediately  after  rain,   to 
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remove  the  top  mud,  keeps  the  road  in  shape  to  get 
speed  and  pull  from  the  tractor  and  the  cost  is  small 
compared  with  the  gain.  Good  road  conditions  cut 
down  the  road  trip  time.  Fig.  1  shows  a  round  trip 
time  of  about  6  min.  for  about  a  1,000-ft.  total  haul. 
This  is  good  time  over  average  roads.  In  continuous 
operation  the  lost  time  factor  to  be  added  is  about  15 
per  cent  of  1]  hr.  per  8-hr.  day. 

One  man  operates  the  tractor  under  all  conditions. 
Crew  distribution,  therefore,  becomes  a  i-eal  problem 
only  in  connection  with  the  grading  units,  and  here 
choice  of  practice  is  called  for  only  in  manning  wheel- 
scraper  outfits.  One  scraper  man  usually  loads  the  train 
of  scrapers,  one  scraper  after  another,  as  each  arrives 
at  the  point  of  cut.  Some  operators  advocate  a  varia- 
tion of  this  practice.  They  employ  a  separate  operator 
for  each  scraper.  The  advantages,  they  claim,  are  that 
the  scrapers  are  kept  in  better  running  order;  a  larger 
load  is  taken  and  a  more  even  cut  is  made ;  the  time  of 
getting  ready  for  work  in  the  morning  is  reduced;  the 
work  is  more  active  because  the  men  do  not  become  so 
tired  and  there  is  always  extra  help  for  an  emergency. 

Precaution  against  overloading  is  important.  On 
whatever  speed — low,  direct  or  high — the  tractor  is 
operated,  there  should  always  be  a  reasonable  margin 
of  reserve  power.  An  advantage  of  having  experienced 
operators  is  that  they  will  not  fail  to  notice  when  the 
tractor  is  overloaded.  There  are  circumstances  in  which 
the  returns  from  the  work  performed  under  overload 
may  be  thought  to  exceed  the  cost  of  increased  wear  and 
depreciation,  but  this  advantage  is  always  secured  at  the 
risk  of  increased  danger  of  breakage.  It  is  safe  to 
assume  that  overloading  is  never  really  desirable. 

More  careful  planning  of  the  whole  operation  is  re- 
quired in  tractor  grading,  because  all  units  work  faster 
than  in  team  grading  and  commonly  they  work  in  trains. 
This  calls  for  more  accurate  scheduling  of  movements 
to  prevent  interference,  particularly  if  several  excavat- 
ing units  are  distributing  onto  the  same  fill.  There 
should  be  closer  co-ordination  of  both  equipment  units 
and  operating  processes  becau.se  interruptions  of  full 
output  are  more  costly.  Better  living  and  working  con- 
ditions are  required  to  hold  the  trained  operators  who 
replace  the  teamsters  and  roustabouts  of  a  team  outfit. 
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On  the  other  hand,  the  crews,  and  the  accommodations 
and  supplies  for  teams,  are  reduced,  and  generally  the 
job  housing  and  living  problem  is  simplified. 

Maintenance  begins  with  the  careful  inspection  of  the 
tractor  when  it  is  received.  Inspection  thereafter  should 
be  made  at  stated  intervals  as  dailji,  weekly  and 
monthly.  These  inspections  have  two  purposes,  one  is 
to  determine  the  condition  of  the  machine  in  respect  to 
wear  and  needed  replacement  and  the  other  is  to  per- 
form the  work  required  periodically  to  keep  it  in  good 
operating  condition.  It  is  in  this  periodical  inspectioTi 
and  constant  maintenance  that  the  trained  operator 
demonstrates  his  value.  With  an  outfit  of  five  to  seven 
tractors  a  high  class  mechanic,  in  addition  to  the  oper- 
ator, is  a  profitable  investment. 

Special  provisions  for  making  major  repairs,  beyond 
replacements,  are  not  necessary  except  possibly  in  iso- 
lated or  verj'  large  plant  operations.  Ordinarily  also, 
a  large  stock  of  spare  parts  is  not  necessary.  Large 
manufacturers  of  tractors  and  grading  equipment  pro- 
vide service  stations  at  most  centers  of  tractor  opera- 
tions from  which  replacement  parts  can  be  secured  in 
a  short  time  and  good  maintenance  inspection  can 
anticipate  needed  renewals  in  ample  time  to  have  the 
parts  on  hand.  Standardized  equipment  considerably 
simplifies  the  problem  of  replacements. 

Depreciation  and  Plant  Requirements 

Different  contractors  use  different  methods  of  esti- 
mating the  working  life  of  a  tractor  and  for  computing 
its  depreciation.  Much  depends  upon  the  character  of 
the  work,  the  character  of  the  operation  and  main- 
tenance, and  contingencies  which  can  be  classified  as 
pure  accidents.  Tractors  are  better  built  now  than  ever 
before,  and  based  upon  the  performance  of  earlier  built 
machines,  it  is  safe  to  assume  that  a  40-hp.  tractor  will 
have  a  life  ot  1,000  working  days,  and  at  the  end  of 
that  time,  through  reasonable  care  and  prompt  replace- 
ments, the  tractor  will  still  be  capable  of  some  further 
service. 

Grading  equipment,  ordinarily  assumed  to  have  a 
depreciation  of  from  20  to  33  i^  per  cent,  will  have  a 
greater  depreciation  if  operated  by  tractors.  Manu- 
facturers of  road  machinery  are,  however,  constantly 
strengthening  their  equipment  to  meet  the  extra  de- 
mands of  tractm-  operation  and  this,  of  course,  means 
longer  life  and  less  depreciation  as  time  goes  on. 

The  plant  required  for  a  tractor  grading  job  depends 
upon  the  volume  and  character  of  the  materials;  the 
depth  and  relative  locations  of  cuts  and  fills ;  the  length 
of  haul,  and  the  period  allowed  for  completion.  General 
directions  involve  so  many  qualifications  that  they  are 
of  little  service.  Two  examples  of  actual  operations, 
both  well  outfitted  as  the  performances  obtained  have 
demonstrated,  are  therefore  presented.  One  is  a  mixed 
team  and  tractor  road  grading  operation  and  one  is  a 


completely  motorized  heavy  land  grading  operation. 
Neither  represents  the  ultimate  development  in  tractor 
grading,  nor  the  most  completely  equipped  operation, 
but  both  represent  reasonably  good  practice  and  per- 
formance. 

Wheel  Scraper  Outfit. — On  a  five-mile  road  grading 
job  in  Kentucky  the  contract  called  for  35,000  cu.yd.  of 
earthwork,  twenty  concrete  culverts  and  2i  acres  of 
clearing  and  grubbing.  The  route  winds  among  hills 
with  few  level  stretches  and  with  grades  of  from  2  to 
6  per  cent.  The  soil  is  limestone  clay  free  from  rocks. 
The  free  haul  is  500  ft.  with  an  overhaul  of  about 
13,000  ft.  on  5,000  cu.yd.  A  ccrmbined  team  and  tractor 
outfit  was  selected  as  being  most  flexible,  the  teams  and 
slip  scrapers  being  used  on  short  hauls  and  tractors 
and  4-wheel  scrapers  on  hauls  of  150  ft.  and  greater. 
Table  I  lists  the  equipment  and  organization. 

The  power  units  consist  of  two  25-hp.  tractors  haul- 
ing two  scrapers  each.  Six  men  are  employed  as  oper- 
ators; two  on  the  tractors  and  one  on  each  of  the  four 


TABLE    I— equipment    AND    ORGANIZATION     FX3R     TRACTOR 
GRADING    ON    HIGHWAY   CO.NSTRUCTION 

Organization 


Equipment 
2  5-ton  tractors 
I  plow 

4  four-wheel  scrapers 
I   8-ft.  blade  gracler 
4  No.  2  slip  scrapers 
I   Dodge  touring  car 
I  motor  truck 
I   concrete  mixer  (1  bag> 
75  ft.  of  I  in.  chain,  small  tools 


1  contractor 

2  tractor  operators 
4  scraper  operators 

4  mule  team  drivers  with  teams 

I  dump  man 

I  roustabout 

I  man  for  clearing  right-of-way 

i  loader  (for  teams) 

I  truck  driver 

I  concrete  mixer  foreman 

5  laborers  on  mixer 


scrapers.  On  hauls  of  around  600  ft.  one  power  outfit 
loads  at  360  ft.  and  the  other  at  660  ft.  from  the  fill, 
to  prevent  delays.  On  longer  hauls  this  is  unnecessary. 
The  road  is  about  24  ft.  wide,  which  gives  ample  room 
for  passing  at  any  point  and  the  tractors  turn  the 
scrapers  easily  within  this  radius,  and  when  necessary 
can  turn  within  18  or  20  ft.  The  teams,  besides  being 
used  for  short  hauls,  are  found  particularly  useful  in 
smoothing  out  the  road  ahead  of  the  wheel  scrapers. 


Working  up  and  down  a  6  per  cent  grade  that  was  to  be 
cut  to  5  per  cent,  on  an  overhaul  of  about  1,300  ft.  one 
outfit  averaged  about  120  cu.yd.  a  day,  and  the  two  out- 
fits about  240  cu.yd.  On  another  hill,  of  5  per  cent 
grade,  around  200  cu.yd.  was  averaged  with  each  out- 
fit, on  a  600-ft.  haul,  and  both  outfits  gave  400  cu.yd. 
per  10-hr.  day. 

Elevating  Grader  Outfit.— Table  II  gives  the  tractor- 
elevating  grader  performance  and  cost  for  a  period  of 
nine  days  on  a  land  development  operation  requiring 
heavy  grading  for  streets.  This  record  indicates  (1) 
with  a  40-hp.  tractor  hauling  the  largest  size  elevating 
grader,  the  maximum  volume  of  dirt  can  be  cut  per  day 
even  if  the  work  is  on  steep  grades;  (2)  with  several 
25-hp.  tractors  each  hauling  two  3i-  or  4-yd.  dump 
wagons,   the  maximum  output  of  the  grader  can  be 


November  17,  1921 


ENGINEERING     N  E  W  S - R  E  C  0  R  D 


803 


TABLE    II— TRACTOB   ELEVATIXG    GRADER    COST    AND 
PERFORMANCE  ON     A  LAND  GRADING  JOB 

■ Costs • 

Quantities  Total       Per  Yd. 

Total  yards  dirt  removed 7.593 

gistance  hauled — ft I,6O0 
istance  hauled — miles .  303 

Total  yards— miles 2,300 

Total  hours  on  field 79   15% 

Total  hours  actually  worked 63 

Yards  per  hour  on  field 96  2 

Yards  per  hr.  actual  working  time  120 

Yards — miles  per  hr.  on  field 2.91 

Yards — miles  per  hr.  actual  work- 
ing time 3, 65 

Gal.  gasoUne  for  hauling 945  fe    .25  per  gal  $236.25     $.0310 

Gal.  gasoline  on  elevating  grader. .  334  83  50         0110 

Total  gas  used 1,279  319.75         0420 

Motor  oil  for  hauling 18         (5,    1.10  per  gal.     19.80       .0026 

Motor  oilfor  grader 16  17.60         0023 

Motor  oil  for  total 34  37.40       .0049 

Trans,  oil  for  hauling 6.75  7.43       .0010 

Trans,  oil  for  grader 4  4. 40       .  0006 

Trans  oil  total  10  75  11.83         0016 

Grease  used  for  hauling — ,Ib 158       @    .lOperlb.  15  80         0021 

Grease  used  for  grader — lb 70  7  00         0009 

Grease  used,  total 228  22  80       .0030 

Hauling  operators 4       @     $35  per  wk.     210.  OO       .0276 

Grader  tractor  operator I       (a;      35  per  wk.        52  50        0068 

Dump I       @       35  per  wk.         52.50         0068 

Dumpmen 5       ^'      3. 75  per  day  169  00         0222 

Foreman I       (g'  40.00  per  wk.     60  00       .0079 

Wagon  repair  man I       @   35  00  per  wk.     52  50         0068 

Grader  operator I       C!'     4  00  per  day     36  00       .0047 

Grader  operator  helper I       (ai     3. 75  per  day    33  75       .0045 

Freight  one  way* 350  00       .  0460 

Fordcar* 1  rented    @    Mc.permi.        17500        0231 

Camp* 1  rented  tent  150.00       .0198 

Board 15       @.   $lperday         13500       .0178 

Depreciation   for   9  days   on    I — 10 

tractor  @  25<>  per  annum  based 

on  200  working  days  per  year ...  73 .  50       .  0097 

Depreciation  for  9  days  on  five-ton 

tractors  <fi  25rc  per  annum  based 

on  200  working  days  per  year 240.  00       .  03 1 6 

Depreciation  on  grader  at  $1,900 

cost  price  @  209c  per  annum 17.00       .0022 

Interest  for  9  days  on  investment  of 

$25,400®  8%  per  annum 50  00        0066 

Totalcost $2,247.78     $295 

Hauling  cost  only $1,450.78     $   1920 

Elevating  grader  costs $632.  50     $.  083 

*  The  propriety  of  these  charges  is  doubtful — the  camp  and  Ford  car  are  ex- 
hibition expenses  and  the  total  freight  should  not  be  charged  against  nine  days' 
opera  tioQj 


Report  on  Large  Power  Development 
at  Umatilla  Rapids 

WITH  the  aid  of  the  states  of  Washington  and  Ore- 
gon, the  Umatilla  Rapids  Power  Site  Association 
of  Pendleton,  Ore.,  has  recentl}^  completed  a  preliminary 
report  on  the  plan  to  develop  a  large  block  of  power  on 
the  Columbia  River  at  Umatilla  Rapids,  180  miles  east  of 
Portland,  Ore.  The  report  was  made  by  the  engineer- 
ing firm  of  Lewis  &  Clark,  Portland.  Some  of  the  chief 
features  of  the  report  are  summarized  in  the  following 
paragraphs : 

Both  rail  and  water  transportation  are  available  at 
the  site  which  is  within  200  miles  of  all  the  principal 
cities  of  the  Northwest.  Markets  for  the  power  nearer 
at  hand  are  suggested  in  (1)  the  270,000  acres  of  arid 
land  within  45  miles  of  the  site  which  could  be  irrigat- 
ed by  pumping,  (2)  the  manufacture  of  nitrates  and 
phosphates  for  use  as  fertilizer  and  (3)  railway  elec- 
trification. 

If  private  capital  cannot  be  interested  in  the 
project  before  the  passage  by  Congress  of  the  Mc- 
Nary  bill,  it  is  hoped  that  when  the  bill  has  been  passed, 
the  U.  S.  Reclamation  Service  will  undertake  the  Umatil- 
la Rapids  development. 

Foundation  conditions  are  believed  to  be  satisfactory. 
At  low  water  bedrock  is  exposed  or  is  visible  for  the 
entire  length  of  the  proposed  dam  except  in  a  narrow 
section  which  is  approximately  30  ft.  deep.  It  is  pro- 
posed to  construct  a  30-ft.  dam  with  an  open  spillway 
1,800  ft.  long  and  a  closed  spillway  1,400  ft.  in  length 
controlled  by  removable  gates,  the  structure  to  develop  a 
head  of  27  to  33  ft.  at  all  stages  of  the  river.    125,000 


700  600  900 

GRAPH    OF    DRAW-BAR    PULL'  OF    25-HP.    TRACTOR    OPERATING   THREE   FOUR-WHEET.   SCRAPERS 


600 
Distance    in    Feci- 


moved;  (3)  that  tractors  can  handle  the  wagons  on  the 
dump,  spreading  the  dirt  evenly  and  making  a  perfect 
fill;  (4)  that  a  bulldozer  attacTiment  consisting  of  a 
stout  7-ft.  blade  mounted  on  the  front  end  of  the  25-hp. 
tractor  reduces  time  and  labor  on  the  dump  and  in  fill- 
ing in  arooind  bridges,  culverts,  etc.,  and  (5)  with  a 
completely  motorized  outfit,  no  teams  are  necessary,  the 
labor  of  many  men  is  saved,  and  a  volume  of  work  is 
accomplished  which  is  beyond  the  capacity  of  teams. 


Train  Ferry  for  the  English  Channel 

A  train  ferry  service  between  England  and  France, 
which  was  established  during  the  war  to  facilitate 
transportation  by  eliminating  the  transhipment  of 
freight  on  each  side  of  the  channel,  is  to  be  started 
again  for  freight  service,  especially  for  fruit  and  vege- 
tables from  southern  France.  Box  cars  loaded  at  dif- 
ferent points  are  to  be  assembled  in  trains  which  will 
run  to  Calais,  the  train  ferry  conveying  them  to  Rich- 
borough,  where  they  will  be  landed  and  forwarded  by 
rail  to  London. 


continuous  horsepower  could  be  developed  at  low  water, 
300,000  hp.  for  eleven  months  of  the  year  and  a  total  of 
500,000  hp.  during  the  irrigation  season,  the  larger 
power  during  the  irrigation  season  making  it  possible  to 
carry  the  irrigation  load  without  interfering  with  the 
sale  of  power  which  would  be  developed  for  continuous 
industrial  uses. 

The  cost  estimates  allow  $9,000,000  for  the  dam, 
navigation  locks,  railway  relocation,  overflowed  lands, 
etc.  In  addition  to  that  the  power  development  costs 
would  range  from  about  $16,000,000  for  180,000  hp.  to 
$32,000,000  for  500,000  hp.  On  the  basis  of  construc- 
tion by  the  U.  S.  Reclamation  Sen'ice  with  interest  at 
5  per  cent  and  operating  without  direct  profit  the  annual 
cost  per  horsepower  at  the  switchboard,  including 
all  fixed  and  operating  charges,  is  estimated  to  be,  on 
the  ba-sis  of  a  300,000  hp.  development,  $11.40  for  pri- 
mary power,  and  $6.85  for  secondaiy  power.  The  power 
cost  would  be  slightly  less  on  the  larger  power  develop- 
ment plan  and  somewhat  more  under  the  minimum  de- 
velopment plan. 
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New  York  Develops  Double-Slab 
Concrete  Roads 

Parallel  Concrete  Slabs  Separated  by  Macadam 

Give  Three-Way  Road  at  Cost  of 

Single  Two- Way  Slab 

RECENT  reconstruction  of  waterbound  macadam  roads 
.  in  New  York  has  developed  a  double-slab  concrete 
road  section  which  automobile  and  truck  drivers  are 
greeting  with  favor.  It  is  also  proving  to  be  a  section 
which  stands  up  under  traffic  without  excessive  main- 
tenance charges  on  the  macadam  strip  which  separates 
the  two  concrete  slabs.  In  regard  to  cost,  a  24-ft. 
paved  highway  is  being  secured  at  about  the  price  of 
a  20-ft.  single-slab  concrete  road.  Inspection  of  a  num- 
ber of  sections  from  Rochester  east  to  Albany  and  south 
to  Poughkeepsie  disclosed  in  every  instance  an  easy 
riding  road  of  handsome  appearance. 


stances,  emplacements  for  the  slabs  are  excavated  and 
the*  center  strip  is  left  undisturbed  and  is  merely  sur- 
faced with  macadam. 

The  concrete  slabs  are  invariably  reinforced,  but  prac- 
tice in  designing  reinforcement  varies  somewhat  with 
the  preferences  of  the  different  division  engineers.  Two 
broad  types,  mesh  reinforcement  and  bar  reinforce- 
ment, are  employed  and  the  general  character  of  each 
is  fairly  indicated  by  Fig.  4.  Practice  in  mesh  rein-;;  I 
forcing  ranges  from  32  lb.  to  60  lb.  per  square.  When 
bar  reinforcement  is  employed  it  seldom  is  lighter  than 
60  lb.  A  distinctive  feature  of  this  reinforcement  is 
the  bent  bars  placed  at  the  four  corners  of  each  33-ft. 
slab.  These  are  J  or  g  in.  bars  8  or  10  ft.  long  bent 
at  a  90°  angle  at  the  center  and  laid  directly  on  the 
wires  or  bars. 

To  keep  a  way  open  for  traffic,  one  slab  at  a  time 
is  constructed.  This  is  required  by  the  specifications. 
No  more  than  one  half  of  the  road  can  be  obstructed 


FIG.    1.       Ol^D    WATEKBOUNU    MACADAM    BEFORE 
RECONSTRUCTION 

The  double-slab  concrete  road  is  only  one  of  several 
types  of  concrete  reconstruction  sections  with  which 
old  macadam,  badly  damaged  by  modern  motor  traffic, 
is  being  replaced.  Typical  illustrations  of  the  old  road 
conditions  and  the  reconstructed  highway  are  given  by 
Figs.  1  and  2.  This  particular  road  is  near  Albany. 
The  cross-section  and  reinforcement  details  shown  by 
Fig.  4  are  those  of  a  road  south  of  Rhinebeck,  N.  Y. 
Examination  of  this  section,  with  a  statement  of  the 
modifications  employed  on  other  roads,  will  give  a  clear 
idea  of  the  double-slab  practice  being  followed. 

In  the  section  shown  by  Fig.  4,  the  old  macadam  is 
excavated  rather  deeply  and  out  to  the  ditch  edges.  The 
center  strip  of  macadam  is  new  construction  in  its 
entirety.  It  is  6  ft.  wide  and  the  side  slabs  are  9  ft. 
wide;  these  widths  are  now  standard,  but  some  of  the 
older  improvements  have  8-ft.  and  8i-ft.  concrete  slabs 
which  have  proved  somewhat  too  narrow. 

Returning  to  the  excavation,  the  fact  to  be  remem- 
bered is  that  the  operation  is  always  one  of  reconstruc- 
tion, and  to  provide  an  emplacement  for  the  concrete 
slabs  and  to  build  up  the  separating  macadam  are  dif- 
ferent problems  in  nearly  every  case.  \\Tiere  the  old 
macadam  is  narrow,  the  sub-base  has  to  be  extended 
with  new  broken  stone  or  slag.  Often  the  concrete 
slabs  are  placed  virtually  on  top  of  the  old  road,  which 
is  merely  scarified  and  the  sharp  crown  flattened  by 
shifting  the  excess  material  to  the  edges.     In  other  in- 


OLl)  ROAD.  FIG.  1,  RECONSTRUCTED  WITH 
DOUBLE-SLAB  CONCRETE  PAVEMENT 


FIG.  3.  CONSTRUCTION  OITFIT  FOR  DOUBLE-SLAB 
CONCRETE  ROAD 

by  plant  or  operations.  Ordinarily  the  full  width  is 
scarified  and  regraded;  then  one  slab  is  built ;  then  the 
second  slab  and  finally  the  center  strip  of  macadam.  A 
typical  construction  outfit  is  shown  by  Fig.  3.  On  work 
inspected  near  Rochester,  N.  Y.,  a  slab  8*  ft.  wide,  6  in. 
and  Si  in.  thick,  was  being  completed  at  an  average 
rate  of  450  ft.  a  day  with  a  gang  of  18  to  20  men,  charg- 
ing with  wheelbarrows  and  finishing  with  strikeboard. 
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roller  and  belt.  The  bidding  price  for  0.8  miles  was 
f22,600,  or  $28,250  a  mile.  In  another  division  the 
bidding  price  for  Id  miles  of  9  —  6  —  9  ft.  road  was 
$54,000  or  $36,000  a  mile. 

Recapitulated  briefly,  the  advantages  of  the  double- 
slab  design  are:  It  leaves  one  half  of  the  road  clear 
for  traffic  during  construction;  it  gives  a  wide  hard 
road  at  no  greater  cost  than  a  narrower  single  slab 
design;  it  provides  distinct  routes  for  right  and  left 


New  Street  Signs  for  San  Francisco 
Cost  $18  in  Place 

SAN  FRANCISCO  has  adopted  a  new  standard  street 
sign,  installation  of  which  is  to  begin  at  once.  The 
first  signs  are  being  put  in  in  the  downtown  section 
and  the  work  is  to  be  continued  toward  the  outlying 
districts.  The  type  selected,  as  shown  in  the  accom- 
panying picture,  consists  of  two  metal  plates  set  at 
right  angles  and  fixed  to  a  3-in.  standard  pipe  support 
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traffic  and  thus  contribuces  toward  safety  ot  travel; 
it  is  smooth  riding  and  attractive  in  appearance.  It's 
disadvantages  are  that  the  narrow  s.abs  concentrate 
wear  and  the  penetration  macadam  separating  strip 
requires  considerable  maintenance. 

St.  Louis  Suburban  and  Rapid 
Transit  Plans 

A  downtown  suburban  lei-minai  station  for  steam 
railways  at  St.  Louis,  Mo ,  and  a  combined  elevated  and 
subway  i-apid-transit  line  tor  street  and  interurban 
ilectric  cars  have  been  proposed  by  tne  Department  of 
Public  Utilities  in  order  to  meet  the  needs  of  suburban 
ind  local  traffic.  The  union  station  is  distant  from 
:he  business  district  and  Lhe  veoort  states  that  its 
nain-line  traffic  is  so  heavy  as  to  cause  suburoan  trains 
0  be  held  outside  frequently  for  10  ir  15  minutes  be- 
"ore  tracks  are  available.  A  16-tracK  station  at  the 
southeast  corner  of  Market  ana  Twe.fth  Sts.  is  pro- 
)osed,  having  its  floor  lY  ft.  below  street  level.  In- 
creased suburban  train  service  is  recommended,  as  well 
IS  a  belt  line  service  around  the  city  and  connection 
vith  East  St.  Louis,  as  the  heavy  traffic  with  the  latter 
ity  is  now  accommodated  mainly  hv  street  and  inter 
irban  electric  lines. 

For  the  rapid  transit  electric  service  it  is  proposed 
hat  the  Hodiamont  line,  whicb  has  private  right-of- 
vay,  should  b?  elevated  mi  a  solio  fill  between  concrete 
etaining  walls  from  Mapie  Ave.  to  Spring  Ave.  At 
he  latter  noint  the  line  would  pass  into  a  subway  ending 
n  a  loop  undei  Lucas,  Morga'  and  Sixth  streets  and 
Broadway.  Both  suburban  anc  interurban  lines  could 
ise  this  route,  the  interurban  cars  making  mly  few 
tops.  These  improvements  in  lOcal  traffic  accommoda- 
ion  are  outlined  in  a  report  ny  .lames  A.  Hooke,  direc- 
or,  and  Charles  S.  Butts,  engineer,  of  the  Department 
t'f  Public  Utilities. 


9  ft.  above  gi-ound.  The  bottom  of  the  pipe  is  imbedded 
in  concrete  foundation,  and  is  set  30  to  36  in.  back  from 
the  face  of  the  curb  on  the  extension  of  the  propei'ty 
line.     The   first  installation  will   consist   of  one  sign 


NEW  SAN  FRANCISCO   STREET  SIGN 

on  each  street  intersection.    Later  a  second  sign  on  the 
corner  diagonally  across,  is  to  oe  added. 

The  name  plates  are  5  x  22  in.,  made  ot  16  gage  gal- 
vanized iron  with  3-in.  letters  milled  in  the  plate.  The 
plates  are  surrounded  by  1  x  1-in.  iron  cnannels.  Both 
plates  and  frames  are  finished  in  baked  enamel,  the 
lettering  and  border  being  oi  a  dark  blue  color  and  the 
background  lemon  yellow.  Posts  are  painted  black  6  ft. 
from  the  gi'ounu  and  the  remainder  ol  the  post  is  yellow 
to  match  fhe  frames.  The  cost  of  each  sign  erected  and 
painted  is  approximately  $18. 
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Building  a  Sheet  Pile  Cofferdam 
in  a  28-ft.  Tide 

Trestle  With  Timber  Sheeting  Used  in  Construction 

of  Courtney  Bay  Dry  Dock  at  St.  John, 

New  Brunswick 

By  H.  E.  Huestis 

Eneinfcr,  Quebec.  Canada 

IN  CONNECTION  with  the  1,150-ft.  dry  dock  being 
constructed  at  Coiirtney  Bay,  St.  John,  New  Bruns- 
wick, under  the  direction  of  the  St.  John  Dry  Dock  & 
Ship  Building  Co.,  it  was  necessary  to  excavate  an 
entrance  channel  250  ft.  wide  and  appro.ximately  500 
ft.  long,  or  to  such  a  distance  from  the  return  walls 
of  the  dock  as  to  remove  all  rock  to  an  elevation  of 
—  32,  or  32  ft.  below  low  water.  There  is  a  tide  of 
nearly   30   ft.   here  so  the  .«„.w.,/™ 

Face     6*|5ft     sneefpi/rrKr 

cofferdam  offered  consider- 
able difficulty. 

The  Bedford  Construction 
Co.,  at  the  time,  July,  1919, 
were  excavating  the  prism 
of  the  dock,  and  associated 
with  James  B.  Craven,  New 
York,  took  a  further  con- 
tract to  remove  the  material 
in  the  entrance  channel. 
This  material  was  estimated 
to  be  140,000  cu.yd.  of  rock 
and  110,000  cu.yd.  of  over- 
lying sand,  clay,  etc.,  and  as 
the  excavation  was  a  con- 
tinuation of  the  dock,  seaward  or  westerly,  although  at  a 
12-ft.  lower  level,  it  was  decided  that  by  the  erection  of 
a  cofferdam,  the  material  could  be  removed  by  steam 
shovels  in  the  dry. 

Plans  were  prepared  using  steel  sheet  piling  driven 
to  an  elevation  of  —  33,  with  a  timber  sheeting  from 
the  ground  surface,  -(-  10  to  -|-  32,  the  joint,  at  the 
ground  line  between  the  steel  and  timber  sheeting,  to 
be  of  concrete.  On  account  of  the  excessive  cost  of 
steel  sheeting,  and  for  various  other  causes,  this  plan 
was  not  deemed  practicable  and  the  writer  was  asked 
to  submit  other  plans. 

Two  sets  of  plans  were  prepared  and  submitted.  One 
consisted  of  a  double  row  of  timber  sheeting,  with 
puddle  between,  and  the  other,  a  single  sheeting  driven 
on  the  outside  face  of  a  trestle.  As  the  latter  was  some 
$70,000  cheaper,  and  as  the  writer  anticipated  no  ap- 
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PLAN   SHO'mXG   COFFER- 
DAM FOR  COURTXEY 
BAY    DRY   DOCK 


SECTION   SHOWING    M.VTERIAL.   OVERLYING  ROCK 

preciable  leakage  from  the  ground  surface  to  high- 
water  mark,  the  company  decided  on  che  cheaper  one. 

A  most  complete  set  of  borings,  ever>-  25  ft.  over 
the  whole  area  and  to  a  distance  of  900  ft.  west  from 
the  dock  return  walls,  taken  by  the  Department  of  Pub- 
lic Works,  showed  a  stratum  of  clay  varj'ing  from  5  to 
15  ft.,  overlying  and  practically  following  the  dip  of  the 
rock  and  although  loose  sand  and  gravel  was  shown 
underneath  this  clay  stratum,  yet  at  Sta.  9  -(-  00  west 
the  clay  bed  dipped  to  El.  —  33. 

Due  to  this  condition,  the  writer  believed  that  it 
would  not  be  necessary  to  drive  sheeting  to  El.  —  32, 
the  level  to  which  the  rock  should  be  excavated,  but 
that  timber  sheeting  driven  to  just  penetrate  but  not 
pierce  the  clay  bed,  and  the  exercising  of  the  com- 
pany's right,  by  a  clause  in  their  contract,  whereby 
the  dredges  could  not  work  within  Sta.  12  +  00,  would 
thus  keep  the  clay  stratum  unbroken,  and  acting  as  an 
impervious  blanket,  permit  steam  shovels  to  take  out 
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the  material  in  the  dry.  The  actual  conditions  worked 
out  as  anticipated. 

The  maximum  high  water  at  Courtney  Bay  is  -I-  28.4 
the  average  being  -)-  24,  and  as  the  ground  .surface  ele- 
vation of  the  entrance  channel  is  about  -f  10,  twice 
a  day  this  flat  is  dry,  which  facilitated  both  the  erec- 
tion of  the  cofferdam  and  the  subsequent  dewatering 
and  pumping. 

A  four  pile  driven  trestle,  bents  10  ft.  c.  to  c.  was 
erected,  at  an  average  distance  of  150  ft.  outside  the 
area  to  be  excavated,  to  which  were  bolted  three  double 
rows  of  10  X  10  wales,  between  which  was  driven  6  x  10, 
12  and  14-in.  tongue  and  grooved  British  Columbia 
fir,  in  lengths  varying  frcmi  34  to  44  ft.  To  save  tim- 
ber, which  costs  from  $65  to  $85  per  thousand  ft.  b.m., 
each  piece  had  two  grooves,    1}   x   IJ   in.,   and  before 
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NORTHWEST    CORNER    AT    LOW    WATER,    SHOWING 
OPENING    AT    RrftllT 

driving,  a  splice  3  x  IJ  in.  was  nailed  in  one  groove, 
thus  forming  the  tongue. 

Each  sheet  pile  was  pointed  at  the  end,  and  by  means 
of  a  screw  jack,  clamped  to  a  pair  of  wales,  it  was 
forced  into  its  companion  tongue.  Driven  by  a  steam 
pile  hammer  to  the  desired  distance,  this  gave  a  prac- 
tically watertight  joint.  The  average  penetration  was 
16  ft.,  the  cutoff  being  made  at  El.  +  32,  which  was 
considered  high  enough  to  take  care  of  waves  or  wind 
spray. 

The  work  on  the  trestle  was  commenced  in  August, 
1919,  and  sheeting  completed  at  the  end  of  the  follow- 
ing November.  Previous  to  the  completion,  an  opening 
20  ft.  wide  was  made  in  the  face,  to  take  care  of  the 
rise  and  fall  of  tide,  and  before  closure  a  15-in.  pipe 
and  valve  were  installed,  to  let  out  at  low  water  any 
water  that  might  make  during  tides. 

To  add  to  the  stability  of  the  cofferdam,  material 
was  dumped  inside  and  outside  the  face  of  the  sheeting. 
Clay  was  to  be  used,  but  having  in  view  the  experience 
of  the  Boston  cofferdam,  clay  was  first  tried  out  on  the 
approach  trestle,  with  the  result  that  with  the  rise  and 
fall  of  the  tide,  the  clay  sloughed  to  such  an  extent, 
that  full  bents  were  carried  away.  Clay  was  accord- 
ingly dumped  around  the  toe  only,  and  the  balance  of 
the  fill  was  made  up  with  rock  and  overburden.  In 
all  some  35,000  cu.yd.  of  rock  and  42,000  cu.yd.  of 
clay  and  overburden  were  placed  around  the  cofferdam. 

Closure  was  made  at  the  end  of  December,  and  with 
the  exception  of  the  southeast  corner,  where  loose  rock 


was    struck,    the    cofferdam    was    a    complete    success. 

As  there  was  no  immediate  need  of  the  cofferdam 
during  the  winter  months,  owing  to  the  fact  that  the 
15-in.  pipe,  assisted  at  times  by  an  8-in.  pump,  could 
cope  with  all  leakage,  nothing  further  was  done  until 
June,  1920. 

In  the  meantime  it  was  learned  that  the  loose  rock 
at  the  southeast  comer  was  the  result  of  an  exhibition 
shot,  touched  off  by  the  Honorable  Minister  of  Public 
Works,  at  the  inauguration  of  the  St.  John  dry  dock, 
some  years  previous.  It  was  shot  but  never  moved,  and 
being  afterwards  filled  in,  gave  no  indication  of  what 
was  actually  struck.    Exhibition  shots  are  "no  bon." 

In  June  by  finding  solid  rock  in  the  southeast  corner, 
and  trenching  to  follow  it,  a  cutoff  was  built  and  apart 
from  some  water  which  still  came  in  at  high  water,  no 
further  trouble  was  experienced.    An  8-in.  pump  work- 
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INSIDE    VIEW   BEFORE    EXCAVATION    COMMENCED 

ing  from  8  to  12  hours  a  day  took  care  of  all  the  water 

both  on  the  ground  surface  level  and  the  level  of  the 

pit  excavation. 

The  first  big  shot  in  the  submarine  area  was  May  12 

and  by  December,  1920,  some  125,000  cu.yd.  of  rock  and 
80,000  cu.yd.  of  overlying  ma- 
terial had  been  removed.  It 
was  quite  feasible  to  remove 
the  balance,  but  as  the  St. 
John  Dry  Dock  Co.  had  not 
completed  all  preparations  for 
the  construction  of  their  cais- 
son, as  an  extra  precaution  it 
was  mutually  agreed  that  this 
material  should  be  left.  At 
the  present  time  these  caisson 
walls  are  being  constructed  by 
the  St.  John  Diy  Dock  Co.  and 
it  is  to  be  hoped  that  they  will 
be  expeditiously  carried  out, 
as  the  cofferdam  "'as  not  in- 
tended for  more  than  two 
seasons. 

The  conditions  at  Courtney 
P.ay  were  unique  in  their  way, 
inasmuch  as  steam  shovels 
were    e.xcavating    below    the 
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bottom  of  the  sheeting,  or  under  an  extreme  head 
of  62  ft.,  at  high  water,  and  this  stratum  of  clay  acted 
in  every  sense  as  a  lower  level  cofferdam.  There  was 
absolutely  no  indication  of  water  coming  in  at  the  face 
of  the  cut. 

In  addition  to  acting  as  a  cofferdam,  the  trestle  was 
used  as  a  means  of  receiving  all  freight  and  coal,  and 
also  as  an  approach  to  a  dump  for  the  shipways  em- 
bankment, over  200.000  cu.yd.  of  material  from  the 
prism  of  the  dock   being  carried  over  it. 

The  total  cost  of  material,  construction  and  mainte- 
nance of  the  cofferdam,  during  e.xcavation,  was  a  little 
over  $1  per  cu.yd.  of  submarine  rock  removed. 


Locomotive  Track  Scale  Shows 
Load  on  Each  Wheel 

Platform  of  450-Ton  Scale  Carries  Portable  25-Ton 

Scales  Which  Register  Weight  on 

Individual  Wheels 

By  Carl  C.  Bailey 

Baldwin  Locomotive  Works,  Philadelphia,   Pa. 

ANEW  LOCOMOTIVE  weighing  plant  of  high  load 
capacity  at  the  Baldwin  Locomotive  Works,  Eddy- 
stone,  Pa.,  has  the  special  feature  of  a  scale  plat- 
form wide  enough  to  carry  portable  scales  for  taking  the 
load  on  each  individual  wheel.  The  large  scale  is  com- 
posed of  six  sections,  each  designed  for  a  theoretical 
concentrated  load  of  150  tons,  making  a  total  of  900 
tons,  with  a  working  capacity  of  450  tons.  Fig.  1 
shows  an  engine  on  the  scale  platform,  with  the  in- 
dividual scales  adjusted  to  its  wheels.  Fig.  2  is  a  cross- 
section  of  the  plant. 

Weighing  locomotives  at  the  Baldwin  works  has  been 
done  hitherto  by  taking  the  total  weight  on  a  track 
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FIG.  1.      LOCOMOTIVE  ON  TRACK  SCALE  WITH 
I.N'DIVIDU.VL  SCALES  UNDER  THE  WHEELS 

scale  and  then  moving  the  engine  to  a  track  having 
concrete  foundations  wide  enough  to  allow  of  placing  an 
individual  scale  under  each  wheel.  It  was  difficult,  how- 
ever, to  obtain  any  degree  of  accuracy  in  comparing  the 
total  weight  on  the  platform  with  the  sum  of  the  weights 
of  the  individual  scales.  After  investigations  as  to  the 
weight  of  the  largest  locomotive  which  it  would  be 
practical  to  build,  it  was  decided  to  construct  a  scale  of 
450  tons  working  capacity  and  with  a  platform  of  such 
width  as  to  permit  placing  individual  scales  under  the 
wheels.  In  this  way  all  weights  would  be  determiner! 
with  the  engine  in  one  position. 
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FIG.  2.      SECTION  OP  LOCOMOTIVE  WEIGHING  PLANT 

At  the  new  plant,  the  scale  platform  is  100  x  27J  ft., 
and  the  110-ft.  pit  is  extended  5  ft.  under  the  floor  at 
each  end.  This  end  arrangement  is  to  enable  the  load  to 
pass  over  the  main  bearing  pivots  of  the  end  section 
before  it  rests  on  the  scale  proper,  thus  alleviating  the 
impact  on  the  knife  edges,  increasing  the  life  of  the 
mechanism  and  resulting  in  more  accurate  weight.  The 
design  and  arrangement  of  parts  are  shown  in  Fig.  3. 

In  considering  the  stresses  recommended  by  the  scale 
specifications  of  the  American  Railway  Association  and 
the  U.  S.  Bureau  of  Standards,  it  was  found  that  under 
maximum  loading  the  longer  extension  levers,  if  de- 
signed by  the  given  fiber  stresses  for  the  tension  side 
in  transverse  bending,  would  deflect  much  more  than 
permissible  for  this  class  of  work.  By  designing  the 
longer  levers  with  regard  to  deflection  as  well  as  fiber 
stress,  these  latter  stresses  were  much  reduced.  To 
conform  to  these  specifications,  the  designers  were  con- 
fronted with  the  problems  of  producing  a  knife  edge  in 
the  main  levers  which  would  be  of  sufficient  length  to 
take  a  loading  not  to  exceed  7,000  lb.  per  lineal  inch,  and 
of  supporting  it  in  a  substantial  manner  to  secure  an 
even  distribution  of  the  load. 

These  knife  edges,  22  in.  long,  are  made  of  a  special 
oil-hardened  alloy  steel  which  has  an  elastic  limit  of 
not  less  than  1(50,000  lb.  and  a  tensile  strength  of  not 
less  than  200,000  lb.  All  other  knife  edges  and  bearing 
steel  meet  the  same  requirements.  The  entire  surfaces 
of  all  pivots  and  bearings  are  machined,  hardened  and 
ground  and  set  in  machined  ways.  Bearing  steels  for 
fulcrum  stands  are  set  in  removable  blocks.  The  knife 
edges  are  so  constructed  as  to  have  continuous  contact 
with  their  bearings  and  the  only  bow  loops  are  those  for 
counter-balancing  or  back-balancing  the  weigh  beam. 

Each  of  the  twelve  cast  steel  main  levers  weighs  ap- 
proximately 1,075  lb.  and  has  one  end  resting  upon  a 
fulcrum  stand,  the  other  end  being  suspended  by  a  stir- 
rup. From  these  levers  the  massive  cast  steel  yokes 
that  carry  the  platform  are  suspended  by  two  heavy 
machine  steel  stirrups,  as  shown  by  Fig.  3.  The  bed- 
plate supporting  the  main  and  the  extension  lever  ful- 
crum stands  is  a  single  casting  secured  to  the  founda- 
tion by  independent  anchor  bolts  in  order  to  facilitate 
accuracy  in  leveling  up  on  a  concrete  foundation.    There 
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Enlarged  Section.  B-B 
PIG.   3.     TRACK  SCALE  OF   450-TONS  WORKING  CAPACITY  (900  TONS  TOTAL) 

and  two  draw  bars.  To  resist  the  upward  pull,  the  ful- 
crums  of  the  even  levers  and  extension  levers  are 
anchored  to  the  sub-bases  by  cast-steel  inverted  stirrups, 
each  held  by  two  U-in.  anchor  bolts.  In  the  upper  part 
of  these  stirrups  are  bearing  blocks  engaging  the  ful- 
crum knife  edges. 

The  connection  between  the  transverse  extension  lever 
and  the  lever  under  the  weigh  beam  is  arranged  to  per- 
mit one  lever  to  be  leveled  independent  of  the  other,  to 
allow  swiveling  to  match  the  different  angles  at  which 
the  levers  hang  and  to  give  vertical  adjustment  to  the 
levers  in  unison.  In  design  and  manufacture,  great  care 
was  exercised  in  locating  all  pivots  practically  on  the 
neutral  axis  of  the  section,  in  order  to  obtain  an  even 
distribution  of  the  weights  about  the  pivot  line.  On 
the  platform  scale  the  weigh  beam  is  graduated  by 
5,000-lb.  increments  to  895,000  lb.,  an  auxiliary  beam  of 
5,000  lb.  capacity  graduated  to  50-lb.  increments  brings 
up  the  total  capacity  to  900,000  lb. 
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Sectional  Elevation 

FIG.    4.      PORTABLE   SCALE  FOR  TAKING   LOADS  ON 
INDIVIDUAL  WHEELS 

are  ten  bedplates ;  one  for  each  scale  section,  two  for 
the  even  levers  that  connect  the  inner  sections  and  two 
for  the  transverse  extension  levers.  These  last  foui  are 
of  cast  steel  because  the  stress  is  practically  direct  ten- 
sion. All  contact  points  of  metal  against  metal  are 
machine  finished. 

The  connection  between  the  middle  extension  lever 
and  the  transverse  extension,  shown  in  Fig.  3,  is  accom- 
plished by  means  of  two  machine  steel  stirrups  passing 
over  bearing  blocks  which  engage  the  butt  pivot  of  the 
transverse  lever  and  the  end  pivot  of  the  middle  exten- 
sion lever.  These  stirrups  are  then  connected  by  a  2-in. 
plate  which  permits  vertical  adjustment.  The  connec- 
tion between  the  middle  extension  lever  and  the  3-ft. 
even  lever  consists  of  two  similar  stirrups  that  pass  over 
the  bearing  blocks  which  engage  the  end  pivot  of  the 
middle  extension  lever  and  the  end  pivot  of  the  even 
lever.    These  stirrups  are  connected  by  two  IJ-in.  plates 


New  78.5-Mile  Trip  is  Longest 
Train  Run  in  Britain 

The  longest  British  railway  run  is  the  new  785-mile 
22-hour  trip  between  Penzance  at  the  southwest  corner 
of  England  and  Aberdeen  on  the  northeast  coast  of 
Scotland.  Through  day  cars  are  run,  dining  cars  are 
attached  at  convenient  times  and  sleeping  cars  are  at- 
tached in  the  evening.  The  route  is  over  six  different 
lines  and  serves  a  number  of  important  cities.  This 
service  is  operated  daily  in  each  direction. 
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Sand  Box  Employed  in  Teaching: 
Topographic  Mapping 

University  of  Illinois  Adopts  Plan  Which  Clearly 

Indicates  to  Student   Interdependence 

of  Various  Steps  Taken 

By  W.  H.  Rayner      and      J.  R.  Stubbins 

Assistant  Professor  of  Survpying  Instructor  in  Surveying 

University  of  Illinois 

ONE  of  the  greatest  difficulties  which  attends  in- 
struction in  topographic  surveying  is  to  secure  the 
proper  conception  in  the  student's  mind  of  the  interde- 
pendence of  the  various  steps  to  be  taken  in  the  execu- 
tion of  such  a  survey.  It  was  primarily  an  attempt  to 
meet  this  difficulty  which  led  to  the  adoption,  at  the 
University  of  Illinois,  of  the  device  to  be  described 
herein.  This  original  purpose  has  been  adequately  ful- 
filled, and  a  number  of  other  advantages  have  resulted. 


dents  reduce  these  notes  for  plotting,  and,  finally  the 
survey  is  plotted  and  the  map  finished  according  to 
standard  practice.  This  scheme,  of  course,  is  designed 
not  to  take  the  place  of  the  field  work  but  to  prepare 
the  student  to  undertake  his  field  work  with  greater  in- 
telligence and  better  judgment.  This  training,  there- 
fore, saves  much  time  and  results  in  greatly  accelerated 
learning  on  the  student's  part  while  in  the  field. 

The  materials  used  in  the  construction  of  the  sand- 
box landscape  are :  1  box,  G  ft.  x  8  ft.  x  10  in. ;  J  cu.yd. 
of  fine  sand ;  2  cu.ft.  of  pulverized  shale ;  2  sets  of  sym- 
bols for  houses,  water-tanks,  bridges,  etc.,  secured  from 
the  U.  S.  Disciplinary  Barracks  at  Fort  Leavenworth, 
Kan.;  sponges  for  trees,  and  other  symbols  as  desired. 

Some  practice  may  be  necessary  before  the  uniniti- 
ated will  secure  good  results  in  modeling,  but  a  high 
degree  of  skill  is  not  at  all  necessary.  The  sand  and 
shale   are  placed   in   the   box,   thoroughly   mixed  and 
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The  use  of  models  for  instructional  purposes  and  for 
studying  layout  schemes  of  various  sorts  is  common 
practice  and  the  value  of  this  aid  to  instruction  was 
fully  demonstrated  in  the  late  war.  Much  use  was  made 
of  the  sand-box,  the  puff-board,  and  the  relief  map  in 
the  different  branches  of  the  service.  It  is  believed, 
however,  that  the  application  of  the  use  of  the  sand-box 
to  instruction  in  the  design  and  execution  of  accurate 
topographical  surveys  is  new  and  of  peculiar  value. 

The  general  features  of  the  scheme  may  be  stated 
briefly  as  follows :  A  landscape  which  includes  the  more 
common  topographical  features  is  modeled  accurately  to 
scale  in  the  sand-box ;  a  set  of  field  notes  for  a  complete 
transit-stadia  survey  of  this  area,  is  derived  from  the 
sand-box  landscape  by  methods  to  be  explained  later; 
the  students  are  then  assembled  around  the  box  and  each 
man  acts  as  the  recorder  of  a  transit-stadia  survey 
party.  The  instructor  acts  as  the  instrument  man, 
calls  off  the  notes  just  as  they  would  he  called  off  by 
a  transitman  in  the  field.     By  proper  methods  the  stu- 


moistened.  The  sand  will  remain  moist  for  two  or  three 
days  but  all  modeling  shovld  be  done  on  the  first  day. 
The  model  is  constructed  according  to  the  general  plan 
selected,  care  being  taken  to  keep  the  features  and 
shapes  consistent  with  the  scales  chosen.  It  has  been 
found  desirable  to  double  the  vertical  scale  so  as  to 
give  a  more  impressionistic  view  of  the  relief.  Perhaps 
the  trees,  houses  and  bridges  will  not  be  exactly  to  scale, 
but  the  impression  will  be  very  good  nevertheless.  A 
good  effect  for  underbrush  may  be  secured  by  dropping 
lumps  of  wet  sand  on  the  finished  surface.  Pieces  of 
sponge  stained  green  make  good  tree  symbols  and  light- 
brown  plasticene  strips  may  be  used  for  road.s,  etc.  Any 
degree  of  elaboration  may  be  used  in  the  embellishment 
of  the  model.  A  view  of  the  box  as  now  in  use  at  the 
University  of  Illinois  is  shown  in  Fig.  1. 

From  this  point  the  procedure  is  as  follows:  The 
instructor  chooses  a  purpose  for  the  survey  of  this 
area,  and  for  the  survey  here  described  it  is  assumed 
that  a  transit  tape  traverse  is  best  for  the  horizontal 
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FIG.  2.     HORIZONTAL  CONTROL  OF  SURVEY 

control.  The  traverse  stations  are  selected  according  to 
good  field  practice  and  their  locations  are  marked  by 
small  flags,  consisting  of  bits  of  white  cloth  glued  to 
toothpicks  or  matches.  The  side  shots  for  the  location 
of  contour  points  and  details  are  then  selected  and 
marked  by  small  bits  of  paper  on  which  are  printed 
identification  numbers  and  which  are  held  in  place  by 
ordinary  pins.  Special  care  is  taken  to  place  these 
points  so  as  to  completely  control  the  drainage  net  and 
principal  ground  forms  with  the  fewest  possible  points. 

These  points  are  then  located  by  co-ordinate  measure- 
ments from  the  sides  of  the  sand-box  and  are  plotted  on 
the  instructor's  map,  on  which  the  sand-box  edges 
(co-ordinate  axes)  have  previously  been  plotted  to  a  re- 
duced scale.  The  scales  now  in  use  are  as  follows :  On 
the  sand  box  the  horizontal  scale  is  1 :  400,  and  the  ver- 
tical scale  is  1:200,  on  the  map  the  scale  is  1:2400  and 
the  contour  interval  is  10  ft. 

The  elevation  of  the  river  bed  on  the  bottom  of  the 
box  is  then  assumed  and  the  differences  in  elevation  be- 
tween it  and  all  traverse  and  detail  points  are  observed 
directly  on  the  sand-box  by  means  of  an  engineer's  level 
and  rod.  These  values  are  enlarged  in  the  proper  ratio 
and  the  relative  elevations  of  the  points  are  entered  on 
the  instructor's  map. 

Next  the  azimuths  and  lengths  of  the  traverse  courses 
are  carefully  measured  on  the  instructor's  map  with  a 
Colby  protractor  and  scale,  and  the  results  recorded  in 
good  note-book  form.  These  measurements  should  be 
made  with  great  care  for  the  accuracy  of  the  students' 
maps,  to  be  made  later,  will  depend  on  these  notes.  The 
latitudes  and  departures  of  the  traverse  are  computed 
and  adjusted  if  necessary  to  give  a  degree  of  accuracy 
consistent  with  the  purpose  of  the  survey  and  scale  of 
the  resulting  map.  This  completes  the  reduction  of  the 
horizomtal  control  to  notebook  form.     (Fig.  2.) 

The  vertical  control  may  be  given  to  the  students  in 
the  form  of  a  set  of  differential  level  notes  or  if  desired 
the  elevations  of  the  traverse  stations  may  be  given  to 
the  students  outright.  The  side  shots  for  the  location 
if  contours,  points  and  details  are  determined  by  azi- 
muths and  distances,  scaled  in  a  manner  similar  to  that 
Jsed  in  locating  the  traverse  stations. 

These  measurements  furnish  the  horizontal  distances 
and  differences  in  elevation  of  all  the  detail  points  and 
it  remains  to  compute  a  vertical  angle  and  a  rod  reading 
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FIG.  3.  SAMPLE  PAGE  OF  STADIA  NOTES 

which,  if  taken  in  the  field,  will  yield  these  distances 
when  reduced.  This  is  best  done  by  means  of  a  stadia 
slide  rule.  A  sample  page  of  stadia  notes  is  shown  in 
Fig.  3,  the  inclined  figures  being  those  which  are  to  be 
read  to  the  students.  The  instructor's  map  is  now  con- 
toured, finished,  traced  and  used  by  the  instructor  to 
check  the  students'  plotting  and  sketching. 

It  is  now  possible  to  place  before  a  class  of  students 
the  project  of  making  a  complete  topographic  survey  and 
map  which  very  closely  approximates  actual  field  con- 
ditions. They  are  given  only  the  purpose  of  the  survey. 
In  consultation  with  the  instructor  they  decide  on  the 
scale  of  map,  and  contour  interval.  With  these  condi- 
tions established,  they  decide  on  the  instruments, 
methods,  checks,  allowable  errors,  personnel  and  organi- 
zation of  the  party  for  each  part  of  the  work.  While 
looking  at  the  landscape  model,  they  imagine  a  transit 
set  up  in  the  field.  The  instructor  gives  the  readings 
as  they  would  be  taken  in  actual  work  and  the  class 
records  these  notes  in  proper  form.  An  excellent  oppor- 
tunity is  given  the  instructor  at  this  point  to  indicate 
the  principles  which  govern  the  selection  of  detail 
points  and  to  point  out  the  best  methods  of  procedure. 

Each  student  now  reduces  his  notes,  plots  the  points 
and  constructs  a  map  in  the  usual  manner,  except  that 
in  sketching  the  contours  he  has  an  actual  situation  be- 
fore him  to  intei-pret,  both  by  means  of  his  plotted 
points  and  by  inspection  of  the  real  configurations  of 
the  landscape.  Sometimes  the  students  are  asked  to 
exchange  note-books  so  that  one  man  plots  another  man's 
notes  and  consetiuently  gains  a  comprehension  of  the 
uselessness  of  vague  notes.  The  map  is  inked  in  colors, 
using  the  usual  symbols  and  jl  report  is  prepared  which 
approximates  the  report  of  a  similar  sui-vey  in  the  field. 

The  use  of  this  device  is  established  and  justified 
because  it  posses.ses  the.se  advantages:  (1)  The  work 
is  independent  of  field  weather  conditions;  (2)  it 
enables  the  student  to  see  the  relation  of  each  step 
to  the  entire  project;  (3)  it  enables  the  student  to  see 
the  significance  of  controlling  points,  and  of  ridge  and 
valley  lines;  (4)  it  gives  a  clear  and  comprehensive  con- 
ception of  the  factors  which  govern  the  choice  of  in- 
struments, methods,  and  personnel;  (5)  it  emphasizes 
the  importance  of  good  note-keeping  and  affords  excel- 
lent practice  in  this  regard;  and  (G)  it  enlists  the  .stu- 
dent's interest  quite  as  much  as  the  out-of-door  work. 
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Practical  Use  of  Excess  Sand  in  Ck)ncrete  Mixtures 

Tests  Prove  Pit-Run  Gravel  Suitable  for  Concrete  Pavements — Iowa  Practice 
in  Proportioning  Mixes  of  Varying  Sand  Content 

By  R.  W.  Crum 


APPROXIMATELY  187  miles  of  single-course  con- 
L  Crete  pavement  were  constructed  in  Iowa  in  1920 
and  1921.  In  122  miles  of  this  pavement,  unusual  con- 
crete mixtures  were  used ;  the  aggregates  contained  from 
50  to  80  per  cent  sand  instead  of  the  33  to  40  per  cent 
which  is  common.  To  keep  the  quality  constant,  addi- 
tional cement  was  used  in  the  mixtures  rich  in  sand. 
Judging  from  tests  made  daily  during  construction,  and 
from  obsen'ation  of  pavement  in  sei^vicc  up  to  one  year, 
the  quality  has  been  consistently  maintained  although 
the  mixtures  range  from  a  1 :  2 :  3^  by  volume  to  1 :  2i  :  1 
by  volume. 

In  35.43  miles  of  road,  unscreened  pit-run  gravel  was 
the  aggregate.  The  tests  show  that  this  road  is  as  good 
in  every  ivay  as  those  in  which  screened  aggregate  ivas 
used.  If  the  constituent  particles  are  good  and  the 
material  is  clean,  we  conclude  that,  when  properly 
handled,  pit-run  gravel  is  suitable  for  use  in  paving. 

The  advantages  in  the  use  of  pit-run  gravels  and  of 
mixtures  rich  in  sand  have  been:     First,  reduced  cost. 
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V\G.   1.      DIAGKA.M  FOR  PROPORTIONING   CONCRKTK    MIX- 
TTTRE.S  OF  VARYING   SAND  CONTENT 

and,  second,  ability  to  carry  on  projects  not  otherwise 
possible.  A  conservative  estimate  of  the  saving  in  the 
cost  of  the  two  years'  work,  is  $144,000.  At  least  35 
miles  of  pavement  were  completed,  which  would  not  have 
been  built  under  other  circumstances. 

The  method  by  which  mixtures  of  varying  sand  con- 
tent are  proportioned,  has  been  worked  out  by  the  En- 
gineering Experiment  Station  of  the  Iowa  State  College 
from  the  results  of  some"  five  years  of  experimental 
work.  This  method  depends  only  upon  the  ratio  of  sand 
to  total  aggregate  by  weight.  In  the  use  of  p:t-run 
gravel,  field  control  is  very  easily  maintained  since 
simple  determinations  of  the  percentage  of  sand  in  the 
gravel  and  the  weight  per  cubic  foot  of  the  aggregate 
can  be  easily  and  often  made. 

Figure  1  is  the  basic  diagram  for  proportioning  mixes 
of  varying  sand  content.  To  use  this  diagram  the  pro- 
cedure is  as  follows.  First  assume  a  mixture  known  to 
be  satisfactory,  then:  (1)  Reduce  the  proportion  of  the 
standard  mix  to  the  basis  of  weight.  (2)  Determine 
from  Fig.  1  the  decrease  in  parts  of  aggregate  corre- 


sponding to  the  increase  in  the  pei'centage  of  sand  in 
the  aggregate  and  change  the  proportions  accordingly. 
The  formula  for  computing  item  2  (Fig.  1)  is: 


tan  a 


4^ 
80 


0.05,  and  y  ^=  x  tan  a  =  0.05  x 


Example:  Assume  that  an  aggregate  containing  42  per 
cent  sand,  and  weighing  112  lb.  per  cubic  foot,  makes  a 
satisfactory  concrete  in  the  proportion  of  l:4i  loose  volume. 
What  proportion  should  be  used  in  a  similar  gravel  contain- 
ing 75  per  cent  of  sand  and  weighing  107  lb.  per  cubic  foot? 

Assume  that  94  lb.  of  cement  equals  1  cu.ft.  Then  1  cu.ft. 
of  cement  to  4.5  cu.ft.  of  aggregate  equals  94  lb.  cement 


4.5  X  112. 
94 


to  4.5  X  112  lb.  gravel,  equals  1  lb.  cement  to 

Therefore  the  proportion  by  weight  is  1  to  5.36. 

The  increase  in  the  percentage  of  sand  is  33.  From  the 
diagram,  the  corresponding  decrease  in  parts  of  aggregate 
is  1.6.  Therefore,  the  proportion  to  use  for  the  gravel 
containing  75  per  cent  of  sand  should  be  1  to  (5.36-1.6) 
or  1  to  3.76. 

If  it  is  desired  to  measure  the  materials  by  volume  in- 
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TIC     ;       MIXTURES  OF  VARYING  SAND  CONTENT  FOB 
<"LASSES  OF  CONCRETE  IN  COMMON  USE 

stead  of  by  weight  change  the  above  weight  relation  to  a 
loose  volume  proportion  as  follows: 

Weight  per  cubic  foot  of  cement,  94  lb.;  weight  per  cubic 
foot  of  gravel,  107.0  lb.;  1  lb.  cement  to  3.76  lb.  gravel  equals 

94 
94 

??    cu.ft.  gravel,  equals  1  to  3.30  by  loose  volume. 

Fig.  2  is  a  working  diagram  for  several  classes  of 
concrete)  in  use  by  the  Iowa  Highway  Commission. 
Class  lA  is  the  one  in  present  use  for  single  course 
concrete  pavement. 

fwo  6  X  12-in.  cylinders  for  crushing  tests,  and  two 
8  X  8  X  5-in.  blocks  for  wear  tests  were  made  each  day 
from  concrete  going  into  the  roads.  These  specimens 
were  cured  and  stored  in  a  manner  similar  to  the  con- 
ditions of  curing  in  the  pavement.  At  the  same  time. 
*he  cement  was  removed  by  washing  frmn  a  sample  of 
concrete  from  the  same  batch,  and  a  sieve  analysis  was 
run  upon  the  aggregate.  These  data  represent  46.17 
miles  of  pavement  l)uilt  in  1920,  and  divided  as  follows: 


November  17,  1921 


ENGINEERING     X  E  W  S - R  E  C  0  R  D 


813 


FIG.    3.      STRBNGTH  TESTS    OF  FIELD   SPECIMENS   OF 
PAVEMENT  CONCRETE 


Single  course  concrete,  pit-run  gravel 

Single  coiu^e  concrete,  screened  aggregate  50  to  80%  sand.  . . . 
Single  course  concrete,  screened  aggregate,  1:2:3.5  by  volume. 

Base  course  for  brick,  pit-run  gravel 

Base  course  for  brick,  screened  aggregate,  1 :2:.5.4 


5 .  '}2  miles 
S .  04  miles 
21.81  miles 
.'>.42  miles 
5.38  miles 


It  is  to  be  expected  of  specimens  made  in  this  way, 
under  field  conditions,  that  there  will  be  considerable 
variation  in  individual  results.  However,  if  a  consider- 
able number  of  specimens  are  used  it  is  reasonable  to 
expect  that  the  average  will  be  representative  of  the 
strength  orf  the  concrete,  and  that  the  variation  in  the 
individual  results  will  give  some  measure  of  the  com- 
parative uniformity  on  different  jobs.  Of  course  many 
variables  enter  into  the  control  of  strength  and  uniform- 
ity. No  attempt  has  been  made  to  study  the  effect  of  the 
varicrus  conditions.  We  have  drawn  only  one  conclu- 
sion and  we  believe  that  to  be  substantiated. 

We  believe  that  it  is  entirely  possible  to  design  and 
construct  'pavements  %ising  pit-run  gravel,  or  high  ratios 
of  sand  to  coarse  aggregate,  equivalent  to  pavement 
made  from  the  common  arbitrary  mixtures  such  as 
1:2:3.5,  provided  the  same  standards  of  supervision 
and  inspection  are  maintained. 

Crushing  Tests. — Results  of  tests  at  the  age  of  three 
and  six  months  on  concrete  single-course  pavement  are 
showm.  by  Fig.  3.  The  three  months'  specimens  were 
made  late  in  the  fall  and  when  studied  with  respect  to 
weather  conditions  show  a  decided  tendency  toward  de- 
crease in  strength  as  the  days  upon  which  they  were 
made  grew  colder.  Taking  into  account  the  varying 
conditions  as  to  source  of  materials  and  methods  of 
operation  it  would  appear  that  there  is  no  greater  varia- 
tion in  strength  between  the  high  sand  ratios  and  the 
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FIG.  4.     SIEVE  ANALYSIS  OF  SAMPLES  FROM  MIXER 
ON   PROJECT   1 

1:2:3.5  mixes  or  between  screened  and  unscreened 
mixes,  than  there  is  between  any  two  of  the  1:2:3.5 
mixes.  Project  1  is  class  1  concrete  and  14,  15  and  16 
are  base  concrete,  while  all  of  the  others  are  class  lA 
concrete  (Fig.  2).  In  view  of  this  difference  the  aver- 
age for  No.  1  is  not  inconsistent. 

Sieve  Analysis.— Other  qualities  being  equal,  the  prin- 
cipal objection  to  the  use  of  pit-run  gravel  has  been  the 
fancied  lack  of  uniformity  in  the  resulting  concrete. 
It  is  true  that  these  experiments  show  that  there  is  a 
great  opportunity  for  improvement  in  the  uniformity 
of  concrete  mixes,  but,  it  is  rather  surprising  to  note 
that  the  mixtures  of  screened  aggregates  are  no  better 
in  this  respect  than  pit-run  gravel  mixtures,  and  often 
not  so  good  when  the  pit-run  gravel  is  handled  in  the 
most  advantageous  manner.  Figs.  4,"  5  and  6  show  the 
sieve  analyses  (upon  four  typical  projects)  made  daily 
upon  samples  of  concrete  from  which  the  cement  had 
been  removed  by  washing.  Fig.  4  refers  to  project  No. 
1  in  Fig.  3  and  is  the  worst  example  of  variation  in  the 
pit-run  gravel  mixes.  In  this  case  the  material  was 
hauled  direct  from  the  pit  to  the  road  and  strung  along 
the  subgrade.  This  method  of  handling  pit-run  gravel 
is  the  worst  possible  and  should  not  be  permitted.  In 
order  to  compensate  for  the  variation  in  sand  content, 
three  different  mixes  were  used  on  this  job. 

Fig.  5  refers  to  project  No.  2,  a  pit-run  gravel  job  in 
which  the  material  was  properly  handled.  The  gravel 
was  piled  by  the  excavating  machinery  in  a  large  stock 
pile  containing  more  than  1,000  cu.yd.  of  material. 
Gravel  taken  from  this  stock  pile  and  measured  in  in- 
dustrial railway  batch-boxes  showed  such  uniformity  of 
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the  sand  content  that  for  the  entire  project  of  eleven 
miles  there  was  no  occasion  to  change  the  proportions. 
The  sieve  analyses  on  the  samples  taken  from  the  mixer 
corroborate  this  uniformity.  This  is  the  best  example 
of  the  use  of  pit-run,  but  is  much  more  nearly  typical 
of  the  results  being  secured  than  is  Fig.  4,  which  refers 
to  obsolete  methods  of  handling. 

Fig.  6  refers  to  project  No.  8  and  is  typical  of  the 
results  secured  with  screened  aggregates.  It  is  neither 
the  worst  nor  the  best  case  noted  in  1920. 

A  study  of  these  data  further  substantiates  our 
opinion  that  it  is  possible  to  make  concrete  with  as  uni- 
form composition  from  unscreened  as  from  screened 
aggregates.  However,  all  gravel  deposits  are  not  suit- 
able for  use  as  unscreened  gravel.  In  practice,  before 
the  use  of  pit-run  gravel  is  authorized,  the  Highway 
Commission  engineers  assure  themselves  by  thorough 
investigation  that  the  deposit  is  capable  of  producing 
reasonably  uniform  and  high  quality  material.  These 
1920  observations  with  respect  to  sieve  analyses  are 
also  corroborated  by  similar  data  accumulated  in  1921, 
in  the  construction  of  140  miles  of  pavement. 


TABLE  I.     WT;AR  tests  OF  CONCRETE  TAKEN  FROM 

PA\'EMENT  CONSTRUCTED  IN  1920 

(Age  of  Specimens  about  six  months) 


No.  Specimens 

Wear  in 

Project 

No.  Specimens 

Wear  in 

Tested 

Inches 

Number 

Tested 

Inches 

64 

0.40 

7 

28 

0  43 

22 

0.47 

8 

12 

0  43 

16 

0.45 

9 

18 

0  39 

26 

0.37 

ID 

33 

0  42 

28 

0  31 

II 

32 

0  41 

41 

0.46 

12 

21 

0.39 

6 

0.43 

Wear  Tests. — The  results  of  wear  tests  are  given  in 
Table  I.  The  specimens  were  tested  in  a  Talbot-Jones 
rattler,  according  to  the  method  used  by  the  Structural 
Materials  Research  Laboratory  at  Lewis  Institute.  The 
result  of  this  test  is  reported  in  inches  of  wear,  which 
is  the  average  depth  worn  off  of  the  specimen.  Inspec- 
tion of  these  data  corroborates  the  general  conclusion 
that  there  is  a  reasonable  uniformity  in  results  on  the 
various  jobs.  Such  a  wide  variation  in  conditions  i3 
represented  that  no  refined  comparisons  can  be  made  on 
the  basis  of  the  average  depth  of  wear.  Visual  exami- 
nation of  the  blocks  is  more  illuminating.  While  the 
average  depth  of  wear  is  very  nearly  the  same  for  the 
different  mixtures,  it  is  seen  that  those  concretes  having 
a  high  ratio  of  sand  to  coarse  aggregate,  show  a  much 
more  uniform  wear  than  those  concretes  containing 
more  coarse  aggregate.  The  exact  significance  of  this 
test  with  respect  to  the  durability  of  the  pavement  has 
not  been  defined  and  thus  far  we  have  only  used  these 
tests  as  corroborative  of  our  general  conclusion  with 
respect  to  the  use  of  heavily  sanded  mixtures. 

Fig.  7  shows  the  appearance,  after  the  wear  test,  of 
specimens  from  five  jobs  typical  of  the  two  classes  of 
proportions. 

In  view  of  the  experience  recorded,  the  Iowa  High- 
way Commission  has  based  the  standard  specifications 
for  single-course  concrete  upon  the  assumption  that,  it 
is  possible  so  to  design  and  construct  concrete  pave- 
ments with  varying  cement,  sand,  and  coarse  aggregate 
contents,  that  the  results  will  be  in  as  close  agreement 
as  may  be  expected  from  the  arbitrary  mixtures  in  com- 
mon use.  Furthermore,  the  more  heavily  sanded  mix- 
tures have  at  least  two  quite  important  advantages: 


FIG.  7.   TYPICAL.  APPEARANCE  OP  SPECIMENS  SUBJECTED 
TO  TALBOT- J  ONES  WEAR  TEST 

1.  It  is  quite  generally  accepted  that  if  the  voids  in 
the  coarse  aggregate  are  more  than  filled  by  the  cement 
and  sand  mortar,  the  internal  grading  of  the  coarse 
aggregate  will  have  little  effect  upon  the  strength  of 
the  concrete.  Such  being  the  case  with  the  mixtures 
under  discussion  makes  it  possible  to  use  certain  aggre- 
gates which  might  not  be  suitable  for  use  in  the  more 
common  mixes. 

2.  In  proportioning  mixes  of  high  sand  to  coarse 
aggregate  ratio,  the  amount  of  the  cement  should  be 
based  upon  the  maximum  amount  of  sand  to  be  ex- 
pected, then,  when  the  amount  of  sand  at  times  becomes 
less,  the  high  ratio  of  cement  to  sand  will  more  than 
compensate  for  the  variation.  For  instance  if  the  pro- 
portion be  based  upon  70  per  cent  sand  and  the  per- 
centage of  sand  falls  to  60,  the  mix  would  have  more 
cement  than  the  60  per  cent  of  sand  requires,  and  the 
variation  would  not  be  at  the  expense  of  the  strength 
of  the  concrete.  As  shown  by  the  sieve  analyses,  con- 
siderable variation  is  to  be  expected.  Mixes,  such  as 
the  usual  1:2:4,  which  are  intended  just  to  fill  the  voids 
in  the  coarse  aggregate  do  not  provide  any  such  factor 
of  safety  and  most  of  the  variation  is,  therefore,  more 
serious. 

A  most  important  factor  in  the  successful  use  of  un- 
usual and  varying  mixes  is  the  careful  and  accurate 
control  of  all  of  the  details  of  construction.  This  re- 
quires two  full  time  inspectors  upon  the  job  in  addition 
to  the  inspection  and  tests  made  upon  each  unit  of  ship- 
ment by  the  material  inspection  force.  One  inspector  is 
constantly  on  duty  at  the  measuring  and  proportioning 
station  -^nd  the  other  supervises  the  placing  and  curing 
of  the  concrete.  _ 

Exports  of  Road-Making  Equipment 

Road-making  machinery  to  the  value  of  $73,108  was 
exported  during  September.  This  shows  a  slight  in- 
crease over  exports  of  September  of  1920  when  the  value 
of  such  machinery  exported  was  given  as  $67,160.  The 
figures  are  those  compiled  by  the  Department  of  Com- 
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Turkey  Creek  Sewer  One  of  the  Largest  Yet  Built 

Relation  of  Sewer  to  Other  Features,  Contractual  and  Engineering,  in  Flood  Control  Problem  of 
Kansas  City — Design  Data  Given  of  17  x  18-Ft.  Double-Box  Section  Under  Pressure 

By  Alfred  D.  Ludlow 

Civil  Engineer,  Kansas  City,   Mo. 


rHE  Turkey  Creek  sewer  is  the  last  step  in  a  large 
flood  protection  scheme  in  Kansas  City,  Mo.,  which 
includes  the  Kaw  River  levees  and  the  Turkey  Creek 
tunnel.  After  many  years  of  agitation  the  flood  pro- 
tection problem  is  well  on  the  way  toward  solution.' 
The  engineering  features  consist  mainly  of  diversion 
and  sewer  structures  to  carry  off  flood  waters  originat- 
ing on  the  Turkey  Creek  drainage  area,  but  not  until 
these  were  constructed  could  the  back  water  from  the 
Kaw  River  be  kept  out  of  the  lower  parts  of  the  city. 


"  Oi^  bed  of  Turkey  Cree^ 

■  Change  of  channel,  ctam  ana  funnel       ,^  ' 

'Proposed  Turkey  Creek    Server  ''y/ 


TURKET  CREEK  SEWER  DRAINAGE  DISTRICT 


The  political  boundary  situation  was  involved  almost 
inextricably  because  of  the  winding  of  the  stream 
across  state  and  municipal  boundaries,  to  say  nothing 
of  the  necessity  of  adjudicating  and  assessing  benefits 
.so  that  adequate  funds  could  be  raised.  In  this  article 
the  political  boundary  situation  is  outlined  briefl.v.  the 
engineering  problem  is  stated  and  the  design  of  the 
Turkey  Creek  sewer,  which  is  one  of  the  largest  capac- 
ity structures  of  its  kind  yet  built,  is  described. 

In  1903  Kansas  City  was  visited  by  a  disastrous  flood 
which  inundated  a  large  area  on  both  sides  of  the  state 
line  and  caused  damage  estimated  as  high  as  $22,000,- 
000.  The  damage  was  caused  mainly  by  the  waters  of 
the  Kaw  or  Kansas  River,  which  flows  into  the  Missouri 
River  at  the  intersection  of  the  Missouri  and  Kansas 
state  line  with  the  latter  stream.  As  a  result  of  this 
flood,  and  another  of  much  smaller  magnitude  in  1904, 
the  Kaw  Valley  Drainage  Board  was  created  by  the 
Kansas  Legislature  and  a  drainage  district  formed  in 
Wyandotte  County,  Kan.,  to  pay  for  widening,  dredging 
and  diking  the  river.  This  work  has  been  practically 
completed  and  the  lands  which  were  flooded  in  1903  are 
now  believed  to  be  safe  from  a  flood  of  even  greater 
magnitude,  except  at  the  mouth  of  Turkey  Creek, 
across  which  the  dike  could  not  be  constructed  until 
the  creek  was  diverted. 

Turkey  Creek,  which  heads  in  Johnson  County,  Kan., 
a  few  miles  south  and  west  of  Kansas  City,  Mo.,  and 
drains  an  area  of  about  25  miles,  enters  Missouri  near 
the  intersection  of  30th  St.  (produced)  and  the  state 
line,  flows  in  a  northerly  direction  and  crosses  the  line 
into.Kansas  again  at  a  point  just  south  of  19th  St.  in 


Kansas  City,  Mo.,  and  about  100  ft.  from  the  Kaw 
River,  into  which  it  empties.  In  ordinary  times  the 
flow  in  Turkey  Creek  is  very  small  except  for  the  sew- 
age which  it  receives  from  Rosedale  and  Kansas  City, 
Mo.,  for  which  it  serves  as  an  outlet  for  a  number  of 
sewers,  the  largest  of  which  is  the  O.K.  Creek  sewer  in 
Kansas  City,  Mo.,  which  is  a  double-box  reinforced- 
concrete  sewer  each  side  of  which  is  16  ft.  in  height 
by  15  ft.  8  in.  in  width  at  the  outlet  and  which  has  a 
capacity  of  7,436  cubic  feet  per  second. 

Due  to  encroachment  on  the 
channel  of  Turkey  Creek  by 
various  property  owners  and 
railroads,  and  the  construction 
of  several  pile  piers  in  the 
stream,  the  channel  has  been 
so  restricted  that  it  cannot 
carry  off  the  water  in  times  of 
excessive  rains.  This  has 
caused  the  flooding  every  few 
years  of  a  considerable  area 
of  business  and  residence 
property  along  the  Southwest 
Boulevard  in  Kansas  City,  Mo., 
near  the  state  line.  To  relieve 
this  condition  a  diversion  tun- 
nel has  recently  been  completed 
under  Greystone  Heights  in 
Kansas  City,  Kan.,  and  the  entire  flow  of  the  creek 
turned  through  the  tunnel,  leaving  only  the  portion  of 
the  creek  north  of  Mill  St.,  in  Rosedale,  to  b^'  taken  care 
of  to  make  possible  the  construction  of  the  dike  aci-oss 
the  mouth  of  the  creek.  Previous  to  June,  1916,  at 
which  time  the  writer  was  appointed  engineer  of  sewers 
of  Kansas  City,  Mo.,  contracts  had  been  entered  into 
with  various  railroad  companies  and  the  Kansas  City 
Stock  Yards  Co.,  whereby  these  companies  had  contrib- 
uted to  the  cost  of  construction  of  the  Turkey  Creek 
tunnel  in  proportion  to  the  area  of  their  lands  that  would 
be  reclaimed  by  the  construction  of  the  Turkey  Creek 
sewer,  and  Kansas  City,  Mo.,  had  agreed  to  complete  the 
construction  of  the  sewer  within  two  years  after  the 
completion  of  the  tunnel. 

Soon  after  taking  charge  of  the  department  the 
writer  began  studying  the  Turkey  Creek  sewer  problem. 
Considerable  time  had  been  devoted  to  this  problem  by 
other  engineers  and  a  contract  had  been  entered  into 
with  the  Kaw  Valley  Drainage  Board  providing  for  the 
construction  of  the  sewer  with  an  outlet  into  the  Kaw 
River  at  the  mouth  of  Turkey  Creek.  The  route  of  the 
sewer,  as  shown  on  the  plan  attached  to  the  contract 
with  the  Kaw  Valley  Drainage  Board,  followed  very 
closely  the  route  of  Turkey  Creek  from  25th  St.  to  the 
Kaw  River  and  for  a  considerable  portion  of  the  dis- 
tance between  23d  St.,  and  the  Kaw  River  followed  the 
route  of  the  proposed  23d  St.  viaduct,  now  under  con- 
struction. This  route  was  several  hundred  feet  longer 
than  the  route  finally  adopted  and  the  difficulties  of 
construction  were  much  greater  on  account  of  the  neces- 
sity of  taking  care  of  the  flow  of  the  creek  which,  north 
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of  25th  St.,  served  as  an  outlet  to  the  Kaw  River  for 
the  O.K.  Creek  sewer  previously  mentioned,  and  also 
on  account  of  the  sewer  being  for  several  hundred  feet 
under  the  23d  St.  viaduct,  which  it  was  expected  would 
be  completed  before  the  sewer  was  constructed.  Finally, 
a  more  favorable  contract  with  the  Kaw  Valley  Drain- 
age Board  was  obtained  which  permitted  the  construc- 
tion of  the  sewer  on  the  route  shown  on  the  accompany- 
ing general  plan.  A  contract  had  also  been  entered  into 
with  Rosedale,  Kan.,  whereby  it  had  agreed  to  extend 
the  construction  of  the  proposed  sewer  west  of  the  state 
line  and  remodel  a  portion  of  its  sewer  system  to  con- 
form to  the  work  to  be  done  by  Kansas  City,  Rfissouri. 

Since  the  land  along  the  route  of  the  sewer  and  for  a 
considerable  distance  on  each  side  is  below  the  eleva- 
tion of  extreme  high  water  in  the  Kaw  River  it  was 
necessaiy  to  design  the  main  sewer  as  a  pressure  sewer 
and  to  construct,  or  reconstruct,  the  various  laterals  so 
that  they  would  act  as  pressure  sewers  or  go  through  a 
pumping  station  where  in  times  of  high  water  in  the 
river  the  laterals  could  be  shut  off  from  the  main  sewer 
by  means  of  sluice  gates  and  the  storm  water  and  sani- 
tary sewage  be  pumped  into  the  main  sewer. 

The  contract  between  Rosedale,  Kan.,  and  Kansas 
City,  Mo.,  previously  referred  to,  provided  that  all  lands 
below  El.  40,  Kansas  City,  Mo.,  datum  should  be  pro- 
tected from  overflow.  This  necessitated  the  closing  of 
all  openings  into  the  lateral  sewers  below  that  eleva- 
tion or  diverting  the  sewers  through  several  pumping 
stations. 

The  elevation  of  the  levee  at  the  mouth  of  the  sewer 
at  the  present  time  is  32  but  it  is  proposed  to  raise  it 
to  38.5  as  soon  as  the  necessary  funds  are  available. 

The  main  sewer,  from  its  outlet  to  a  point  just  south 

,  •, / ""bars ,  ^i  "C.  fo  C.  bend  alfernafe  bars, 
^^{',-V^'^^\-f''sf,-rrups"^,^^.^\]''',  r  1'["}\_ 


P  \  an 
OUTFALL  STRUCTURE  AT  KANSAS   RIVER 

at  all  points.    The  following  data  were  used  in  making 
the  design: 

Design  Assumptions  for  Double-Box  Section. — The 
top  and  bottom  were  each  assumed  to  act  as  a  continuous 
beam  of  two  spans.  Earth  was  taken  at  100  lb.  per 
cubic  foot  and  concrete  at  150  lb.  For  live  load  a  Coop- 
er's class  E-60  engine  was  used.  The  depth  of  fill  over 
the  top  of  sewer  was  assumed  to  be  12  ft.  For  the  live 
load  a  transverse  distribution  at  a  slope  of  i  to  1  was 
assumed.     The  unit  live  load  was  obtained  by  use  of 


the    formula  Wl 


12,000 
8-ff 


H  being  12  ft.,  as  stated 


j"°iars.l3"C.-foC. 
J2'ij<: /7-' 

I   \ 

i.-j  ;..l"''bars,('/ong,  iX.-foC.     \ 


N; 


\J.-Consfrucfior,Jo!ni         \      ^ ^''o  ,^..,        ,^..c,t,c\l 


i"^bctns,/8"C.foC' 


'''bars,6"CJoC.-ys''rA 
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■*:-y', 


12'-10"Hors«  Shoe  Sewer 


Bars  in  bofton  sa-nc  as  iry  fop 
n'X  18' Double  Box    Sewer 
SKC'TIOXS    OF    POnil.K    BOX    AND    HOK.SK    SIIOK    SKWT3RS 


of  25th  St.,  where  the  O.K.  Creek  extension  comes  in, 
a  distance  of  1,860  ft,  will  be  a  double  reinforced-con- 
crete  box  each  unit  of  which  will  be  17  ft.  wide  and 
18  ft.  high.  From  this  point  .south  the  main  sewer  will 
have  a  hor.seshoe  section,  there  being  2,340  ft.  of  12-ft. 
10-in.,  1,384  ft.  of  11-ft.  4-in.  and  1,017  ft.  of  7-ft.,  or 
a  total  length  of  the  main  sewer  of  6,600  ft.  There 
will  also  be  28,000  ft.  of  laterals  and  connections  rang- 
ing in  size  from  an  8-in.  vitrified  pipe  to  a  double  15-ft.- 
8-in.  by  16-ft.  reinforced-concrete  box  sewer. 

The  entire  length  of  the  main  sewer  and  a  consider- 
able portion  of  the  larger  laterals  will  be  under  existing 
railroad  tracks  or  so  located  that  tracks  may  be  con- 
structed over  them  at  any  point.  For  this  reason  it 
was  thought  necessary  to  provide  for  a  railroad  loading 


above.  The  final  unit  loadings  were  as  follows:  earth 
1,200  lb.  per  square  foot;  concrete,  450  lb.,  live  load, 
860  lb.;  total,  2,510  lb.  The  moment  factor  used  was 
110 ;  unit  fiber  stresses,  /,-  = 
650  lb.  and  /.,  =  16,000  lb. 
Side  walls  were  computed  as  a 
simple  beam  using  the  above 
loading  and  assuming  the  hori- 
zontal pressure  to  be  one-third 
of  the  vertical.  The  moment 
factor  used  was  i .  The  center 
wall  was  designed  as  a  simple 
column.  The  effect  of  burst- 
ing pressure  due  to  a  head  of 
water  15  ft.  above  the  top  of 
the  sewer  was  considered  for 
all  parts  of  the  structure  and 
steel  placed  in  the  outer  plane 
of  the  side  walls  to  care  for 
this  internal  pressure.  Shear 
was  duly  considered  and  stir- 
rups provided  where  needed.  The  box  section  of  the 
main  sewer  will  have  a  foundation  of  clean  fine  sand  and 
it  is  believed  no  foundation  piles  will  be  needed  except 
for  the  outfall  structure.  Preliminary  excavations  made 
to  a  depth  considei-ably  below  the  proposed  bottom  of  the 
sewer  and  just  inside  of  the  levee  showed  that  this  sand 
carries  no  water  whatever.  Subsequent  construction 
bore  out  this  observation.  The  horseshoe-shaped  section 
of  the  main  sewer,  being  for  nearly  its  entire  length  in 
the  bed  of  Turkey  Creek,  and  also  the  extreme  east  end 
of  the  O.K.  Creek  sewer  extension,  will  require  pile 
foundations. 

Openings  are  provided  through  the  middle  wall  of 
the  double-box  sections  to  equalize  the  flow  in  the  two 
chambers  at  the  time  of  storms.     As  the  bottom  of  the 


November  17.  1921 


ENGINEERING     NEWS-RECORD 


817 


|< //'-«■' ■>{<■ ■14'-^"- J 

Section  Through  High  Line  Section  Through  New  Stwer 

INTERNAL  SEWER  CROSSING  AT  ROANOKE  ROAD  AND  SOUTHWEST  BOUT.EVARD 


openings  are  5J  and  6  ft.  above  the  flow  line  of  the 
sewer  no  equalizing  of  the  flow  will  take  place  until  the 
sewer  is  running  one-third  full.  Just  below  the  junc- 
tion of  the  12-ft.  horseshoe  section  with  the  double 
17  X  18-ft.  box  section  there  are  to  be  four  6  x  6-ft. 
openings  through  the  middle  wall,  spaced  6  ft.  apart. 
The  openings  at  other  points  will  be  5  x  6  ft.,  in  groups 
of  three.  Openings  2  ft.  wide  by  62  ft.  high  are  also 
to  be  constructed  in  the  middle  wall  opposite  the  pres- 
sure manholes  so  as  to  make  it  possible  for  anyone  who 
is  inspecting  the  sewer  to  pass  from  one  chamber  to 
the  other. 

At  several  points  where  lateral  sewers  cross  Turkey 
Creek  the  barrel  of  the  sewer  will  be  reinforced  to  act 
as  a  beam  and  will  be  supported  on  concrete  piers 
spaced  from  14  to  16  ft.  on  centers. 

For  the  run-off  factor  the  writer  adopted  the  one 
deduced  from  his  investigations  in  1912  when  design- 
ing the  O.K.  Creek  sewer  for  the  Kansas  City  Terminal 
Railway  Co.  {Engineering  Record,  Nov.  2,  1912,  page 
480.) 

The  main  sewer,  O.K.  Creek  sew-er  extension  and 
Roanoke  sewer  were  designed  for  a  run-off  of  1.5  in., 
with  free  discharge  on  actual  grades.  With  the  maxi- 
mum flood  in  the  river  these  sewers  are  good  for  a 
run-off  of  1  in.,  using  the  hydraulic  grades.  Our 
investigations  failed  to  reveal  any  time  when  the  maxi- 
mum rain  has  occurred  at  the  time  of  extreme  high 
water. 

The  stockyards  sewer,  w'hich  drains  a  very  flat  sandy 
area  crossed  by  many  railroad  tracks  ballasted  with 
crushed  rock  and  cinders,  was  designed  for  a  run-off  of 

1  in.    All  small  laterals  were  designed  for  a  run-off  of 

2  in.,  which  is  the  run-off  used  by  Kansas  City,  Mo., 
for  all  short  laterals.  The  total  area  tributary  to  the 
main  sewer  at  the  outfall  is  approximately  5,000  acres. 

Pumping  Stations. — Two  pumping  stations  are  to  be 
installed  to  pump  both  sanitary  sewage  and  storm  water 
when  the  main  sewer  is  under  pressure  or  running  so 
full  as  to  cause  backwater  in  the  laterals  and  flood 
basements.  One  station  will  be  located  on  the  north- 
westerly side  of  the  Southwest  Boulevard  near  28th  St. 
The  other  station  will  be  located  on  the  north  side  of 
25th  St.,  immediately  west  of  Turkey  Creek.  In  the 
Southwest  Boulevard  station  two  30-in.  vertical,  centrif- 
ugal pumps,  having  a  capacity  of  30,000  gal.  per  min- 
ute each  against  a  maximum  head  of  30  ft.,  will  handle 
storm  water;  one  10-in.  centrifugal  pump,  having  a 
capacity  of  2,.500  gal.  per  minute  again.st  a  maximum 
head  of  32  ft.,  will  handle  sanitary  sewage.  In  the 
25th  St.  station  there  will  be  two  30-in.  vertical  centrif- 
ugal pumps,  having  a  capacity  of  30,000  gal.  per  minute 
each  against  a  head  of  30  ft.,  and  two  30-in.  horizontal, 
centrifugal  pumps  having  a  capacity  of  22,000  gal.  per 
minute  each  against  a  head  of  15  ft.  All  the.>?e  pumps 
are  of  the  volute,  double-suction  tjpe,  motor  driven. 
Except  the  sump  pumps  and  the  sanitary  pump  in  the 


Southwest  Boulevard  station, 
all  units  will  be  used  only  dur- 
ing times  of  high  water  in  the 
Kaw  River,  into  which  the 
main  sewer  will  discharge. 
This  will  be  for  only  a  short 
period  of  time  each  year  and 
some  years  possibly  not  at  all. 
The  sanitary  pump  will  be 
operated  during  times  of  high 
water  and  also  during  severe  storms  which  will  raise  the 
elevation  of  the  water  in  the  main  sewer  to  a  point 
where  it  would  back  up  in  the  sanitary  sewers,  although 
the  water  in  the  river  might  be  below  the  pumping  stage 
for  the  .storm  water  pumps.  This  unit  will  be  pi'ovided 
with  an  automatic  float  control  and  an  electrically  oper- 
ated gong  which  will  notify  the  watchman  of  the  start- 
ing of  the  pump  in  order  that  he  may  close  the  gate 
valve  on  the  sanitary  sewer.  The  sluice  gates,  of  which 
there  will  be  two  at  the  25th  St.  station  and  one  at  the 
Southwest  Boulevard  station,  will  be  operated  through 
bevel  gearing  and  shafting  by  5-hp.  motors. 

A   contract   for   the   construction    of   the   work   was 
awarded  in  August,  1919,  to  Thomas  Kelly  &  Sons,  Inc., 
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TWENTY-FIFTH    STREET   PUMPING    STATION 

Of  Winnipeg,  Canada,  for  $2,453,750.  As  the  work  is 
to  be  paid  for  in  special  taJc  bills  against  all  the  taxable 
property  in  the  drainage  area,  and  there  was  some 
doubt  as  to  the  validity  of  the  tax  bills  on  account  of 
a  portion  of  the  work  being  in  Kansas,  a  friendly  suit 
was  brought  to  test  the  validity  of  the  entire  proceed- 
ings. A  decision  was  rendered  by  the  Supreme  Court 
of  Missouri  upholding  the  validity  of  the  proceedings 
in  the  summer  of  1920  and  construction  work  waa 
started  in  October  of  that  year. 


Chicago  City  Drawbridges 

Fifty  movable  highway  bridges  are  maintained  by 
the  city  of  Chicago,  the  different  types  being  as  fol- 
lows: 24  trunnion  bascule  bridges,  12  center  bearing 
swing  bridges,  12  rolling  lift  bascule  bridges,  one  ver- 
tical lift  bridge  and  one  pontoon  bridge.  Of  the  trun- 
nion ba.scule  bridges,  22  are  of  the  type  developed  by 
the  city  and  the  others  are  fff  the  Strauss  and  Page  & 
Schnable  types.  The  pontoon  bridge  is  across  the  Cal- 
umet River  at  Torrence  Ave. 
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Concrete  Grandstand  Jacked  Up  to 
Allow  Enlargement 

Seating  Deck  Raised  12  Ft.  and  Capacity 

Enlarged — Steel  Distorted  by  Fire 

Straightened  or  Replaced 

By  E.  Robinson 

Engineer,   Terry   &    Tencli    Co..    Inc.,    New   York   City 

EARLY  in  the  spring  of  1917  there  occurred  a  dis- 
a.strous  fire  in  the  grandstand  at  the  Belmont  Park 
race  track,  Queens,  Long  Island,  N.  Y.,  which  destroyed 
the  entire  roof  and  badly  distorted  the  steel  framing. 
The  rear  of  the  seating  deck  collapsed,  together  with 
portions  of  the  mezzanine  floor.  Work  on  cleaning  up 
the  debris  was  started  immediately  after  the  fire,  and 
a  portion  of  the  stand  was  arranged  temporarily  so  that 
the  spring  meeting  of  1917  opened  according  to  schedule. 
Last  fall  it  was  decided  to  increase  the  seating  capacity 
to  17,500,  a  feat  accomplished  in  the  following  manner: 


Kia.   1.     JIETIIOD  OF  JACKIN'G  AN'D  CRIBBING   SHOWING 
BOTTOM   OF   INVENTED  T-.SHOKE 

The  old  steel  field  stand,  125  ft.  by  250  ft.,  which  was 
situated  about  250  ft.  to  the  east  of  the  grandstand, 
was  taken  down  and  joined  onto  the  east  end  of  the  main 
grandstand  at  an  angle  of  10  deg.,  with  a  new  connect- 
ing bay  of  50  ft.  inserted  between  the  two  stands. 
First  about  25,000  sq.ft.  of  3-in.  concrete  slab  in  the 
field  stand  was  removed  and  all  the  steel  framing  marked 
with  assembly  marks  upon  the  original  erection  plan. 
The  original  field  rivets  were  burned  and  cut  out  and 
the  steel  taken  down  and  thoroughly  cleaned  where 
rusted  and  given  one  good  coat  of  red  lead  paint.  Steel 
members  which  were  found  to  be  badly  pitted  were  re- 
placed with  new  material. 

To  line  up  the  roof  it  was  necessary  to  erect  the  old 
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FIG.    2.      PL.\N    AND    ELEVATION    OF    RECONSTRUCTElj 
GRANDST.\ND 

steel  stand  on  concrete  piers  6  ft.  high  and  move  up  on 
the  columns  6  ft.  all  the  connections  of  the  trusses 
carrying  the  seating  deck.  The  roof  of  the  old  steel 
stand  was  carried  out  in  front  21  ft.  on  a  cantilever  by 
adding  new  trusses  and  reinforcing  others  taking  added 
stresses.  It  was  found  that  the  front  columns  were 
adequate  to  take  the  increased  load,  so  replacement  of 
those  members  was  not  necessary. 

To  add  new  seating  in  front  of  the  existing  seating 
area  and  to  improve  the  line  of  vision  in  the  combined 
stand  it  was  found  necessary  to  raise  the  existing  seat- 
ing area  up  a  distance  of  12  ft.  above  the  original  level. 
This  was  done  by  jacking  and  cribbing.  The  old  grand- 
stand was  650  ft.  long  and  the  seating  area  52  ft.  wide, 
being  composed  of  steel  trusses  with  a  3-in.  concrete 
slab  in  steps  of  1-ft.  rise  to  3-ft.  tread,  and  weighing 
al)()ut  850  tons.  This  area  was  cut  into  three  sections 
and  jacked  up  to  the  new  level  by  using  fifty-seven 
ball-bearing  screw  jacks  of  a  capacity  of  15  tons  each. 

Jacking  Operatio7is. — The  cribbing  was  built  up 
around  the  jack  with  10  x  10-in.  timbers  inverted  to 
make  a  "T"-shore  as  showTi  in  an  accompanying  photo- 
Kiaph.  The  average  distance  jacked  per  day  was  about 
12  in.  When  the  staging  had  been  raised  a  distance  of 
4  ft.,  a  temporary  shore  was  placed  under  the  load  and 
I  lie  cribbing  was  taken  down.  Then,  after  a  4-ft.  piece 
had  been  spliced  to  the  shore,  the  jacking  operations 
were  resumed  until  the  next  4-ft.  level  was  reached. 
Then  again  cribbing  was  taken  down,  the  shore  spliced, 
and  the  jack  started  from  the  base  level.  This  method 
of  changing  shores  was  economical  of  cribbing  and  main- 
tained the  jack  close  to  the  ground.  At  each  point  where 
the  shoring  was  spliced  a  longitudinal  brace  was  placed 
consisting  of  two  planks,  each  2  x  10  in.  in  a  "T"  form 
and  tied  to  the  column  with  a  sliding  yoke  brace.  The 
columns  were  spaced  16  ft.  8  in.  in  a  longitudinal  direc- 
tion. 

Jacking  of  this  large  area  of  concrete  surface  3  in. 
thick  was  accomplished  without  any  damage  to  the 
concrete  from  cracking  or  from  other  causes,  and  prog- 
ressed without  any  interruption  or  delay.  Extreme  care 
was  taken  that  all  parts  jacked  were  kept  in  a  level 
plane.  Very  little  effort  was  necessary  to  operate  the 
jacks. 

When  the  jacking  was  first  started  the  staging  was 
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allowed  to  sag  away  from 
the  columns  about  1  in.,  be- 
ing tied  back  securely  to 
the  rear  of  the  stand  with 
i-in.  wire  cable  and  turn- 
buckles.  This  was  done  in 
order  to  clear  the  rivet 
heads  of  the  columns,  the 
cables  being  carefully 
watched  and  properly  ad- 
justed at  all  times.  In  ad- 
dition to  the  back  ties,  the 
section  being  jacked  was 
anchored  at  each  end  and 
crossbraced  with  1-in.  wire 
cable  with  turnbuckles. 
Each  night  before  quitting 
time  the  load  was  released 
from  all  jacks  by  wooden 
wedges  being  driven  hard 
up  on  top  of  the  cribbing. 
All  through  the  stand 
were  found  steel  members 
which  were  badly  twisted 
and  bent  from  the  fire  of 
1917.    All  the  old  steelwork 

was  carefully  inspected.  Top  chords  of  trusses  were 
buckled  in  places  as  much  as  6  to  8  in.  in  sharp  kinks, 
and  columns  which  stood  up  and  carried  loads  were 
found  to  have  shai-p  buckles  where  the  plates  and 
angles  bent  together  5  in.  out  of  line  in  a  2-ft. 
length  of  column.  A  large  number  of  trusses  were 
taken  out  and  replaced,  and  where  only  top  or  bottom 
chords  were  damaged  the  load  was  taken  off  the  truss 


FIG.  3.   ONE  OF  THE  TWISTED 

STEEL  COLUMNS  WHICH 

W.\S  REPLACED 


was  cut  off  the  west  end,  moved  along  the  roof  and 
joined  onto  the  east  end  of  the  bleachers,  this  bringing 
it  on  top  of  the  new  bay  and  a  portion  of  the  recon- 
structed steel  span.  The  moving  of  these  bleachers  and 
the  arranging  of  the  east  end  of  the  grandstand  into 
boxes  and  inclosures  for  members  of  the  club  were  re- 
quired by  the  reversing  of  the  direction  of  running  the 
races,  so  that  now  the  inside  of  the  track  is  to  the  left 
of  the  horses. 

The  work  was  under  the  personal  direction  of  Maj. 
August  Belmont,  president,  and  Joseph  E.  Widener,  of 
the  Westchester  Racing  Association,  and  Charles  W. 
Leavitt,  architect.  The  American  Bridge  Co.  fabricated 
the  steel.  The  general  contractors  on  the  work  were 
the  Terry  &  Tench  Co.,  Inc. 


Pure  Iron  in  Early  American  Bridge 


By  D.  M.  Strickland 


IN  1835  a  wrought-iron  arch  bridge  was  erected  be- 
tween Brownsville  and  Bridgeport,  Pa.,  near  Pitts- 
burgh, which  has  remained  in  service  to  the  present  day. 
It  is  in  excellent  condition  from  a  corrosion-resistance 
standpoint.  A  local  history  published  in  1903  by  a  Mr. 
Hart  not  only  gives  its  date  of  construction  as  cited  T)Ul 
also  states  that  it  is  the  first  structural  iron  bridge  built 
in  America.  The  bridge  is  of  special  intei'est  for  this 
reason.  The  fact  that  the  iron  has  withstood  the  cor- 
rosive elements  for  more  than  85  years  has  attracted 
much  attention  and  led  to  a  chemical  investigation  of  it. 
Recently  the  author  had  the  opportunity  to  analyze  a 
sample  taken  from  this  structure  and  found  the  old  iron 


FIG.  4.     SEATI.VG  AREA  JACliJiD  AT  FULL.  HEIGHT— PART  OP  STEEL  FOR  ADDITIONAL  SEATING  AREA  IN  PLACE 


and  new  material  used.  All  punching  was  done  on  the 
job  from  plain  material  cut  to  fit.  Columns  which  were 
badly  kinked  were  cut  out  at  the  underside  of  the  roof 
connection  and  just  above  the  mezzanine  floor,  and  new 
sections  of  a  length  of  20  ft.  were  spliced  in. 

In  providing  for  the  increased  seating  capacity  ten 
new  ramps  were  constructed.  These  ramps  were  16  ft. 
wide  and  about  50  ft.  long  running  from  the  center  of 
the  seating  area  to  the  rear.  On  the  roof  there  was 
originally  located  a  steel  and  concrete  frame  bleacher 
stand  600  ft.  long.    A  length  of  this  span  200  ft.  long 


to  be  nearly  as  pure  as  the  rust-resisting,  commercially 
pure  iron  manufactured  in  openhearth  furnaces  at  the 
present  day.  The  analysis  showed  Si  0.05  per  cent,  S 
0.025,  P  0.200,  C  0.037,  Mn  0.003,  Cu  trace,  N  0.006  per 
cent.  This  is  a  truly  remarkable  purity,  considering  the 
older  inadequate  manufacturing  methods  and  lack  of 
metallurgical  and  chemical  control. 

The  iron  of  this  historic  bridge  was  manufactured  in 
the  town  itself.  It  was  made  in  the  plant  of  John 
Snowden,  an  immigrant  from  England.  His  first  forge 
and  mill  were  built  in  1824. 
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The  Drought  in  the  British  Isles 

(London  Comspondenc) 

17R0M  the  beginning  of  February  to  the  end  of 
JP  September  there  were  over  170  rainless  days  in 
England,  and  the  country  had  received  less  than  60 
per  cent  of  its  normal  rainfall.  In  London  only  8.32 
in.  of  rain  fell  between  Jan.  1  and  Aug.  31,  which  is 
only  56  per  cent  of  the  average  rainfall.  The  monthly 
falls  in  London,  with  their  percentages  of  the  normal, 
are  shown  by  the  chart.     Indeed,  so  severe  has  been 
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the  drought  that  England  has  this  year  bordered  on  the 
conditions  found  in  semi-arid  lands  where  the  normal 
annual  rainfall  is  between  10  and  20  in.  These  condi- 
tions have,  however,  not  been  uniform  throughout  the 
British  Isles.  In  Scotland,  the  rainfall  has  kept  around 
the  normal,  and,  at  the  end  of  September,  Scotland  had 
an  excess  of  1.5  in.  Ireland  finished  up  in  September 
4.5  in.  short,  while  England. was  nearly  9  in.  belo^v  the 
normal  fall. 

Should  England  receive  its  normal  fall  during  October, 
November  and  December,  the  economy  measures  put 
into  operation  in  London  and  the  other  large  cities  will 
still  be  necessary. 

In  London,  where  the  water  supply  is  derived  from 
the  Thame's,  its  tributary  the  Lea  and  a  number  of 
deep  chalk  wells,  the  Thames  Conservancy  and  the 
Metropolitan  Water  Board  have  been  hard  put  to  it  to 
ensure  adequate  supplies  from  the  Thames  and  its 
reaches  without  involving  any  hazard  to  navigation. 
The  Metropolitan  Water  Board  has  economized  to  the 
e.\tent  of  20  m.  Imp.  g.d.,  but  appeals  to  the  public  are 
still  being  made  and  prosecutions  and  fines  follow  water 
waste,  such  as  watering  gardens  or  washing  down  auto- 
mobiles with  hose. 

Construction  has  been  begun  on  a  new  reservoir  for 
London  to  hold  7,500,000,000  Imp.  gal.,  but  owing  to  the 
war  and  to  government  control  this  project  had  to  be 


postponed.  It  was  due  for  completion  last  year  and  will 
now  be  ready  by  1923.  London  wiTl  be  short  of  water 
until  the  Thames  is  replenished,  since  this  river  is  its 
chief  source  of  supply  and  long  and  heavy  falls  are 
necessaiy  before  the  river  returns  to  normal  condition. 

The  other  large  cities  have  suffered  to  a  greater  or 
less  extent.  Those  cities  in  northern  England,  such  as 
Manchester  and  Newcastle,  have  been  short  but  not  to 
the  same  extent  as  the  south  of  England  where  the 
drought  has  been  most  serious.  Manchester,  for  in- 
stance, which  has  the  reputation  ot  Being  the  wettest 
tovra  in  England,  derives  its  supply  from  Thirlmere 
in  the  English  Lake  district  Tne  dam  nere  conserves 
8,000,000,000  Imp.  gal.  ot  water  tor  conveyance  to 
Manchester  about  90  miles  away. 

The  Liverpool  supply  is  obtained  from  Lake  Uyrnwy 
in  Wales,  68  miles  away,  and  here  the  shortage  has 
been  badly  felt,  for  Cardiff  up  to  Aug.  31  nad  only 
15.41  in.  of  rain,  which  is  57  per  ient  ot  the  normal. 

The  Midlands  are  supplied  from  valleys  in  the  Peak 
District  of  Derbyshire,  except  Birmingham,  which  ob- 
tains its  water  from  the  Elan  valley  in  south  Wales. 
Several  cities  have  been  very  badly  hit  by  the  drought. 
In  Bath,  for  instance,  the  springs  are  only  giving  742 
Imp.  gal.  a  minute,  against  a  normal  of  1,300  gal.  Here 
the  water  supply  is  cut  off  for  16  hours  out  of  the  24 
so  as  to  conserve  the  springs  as  far  as  possible.  The 
Revesby  reservoir  which  supplies  Boston  is  di-y,  and 
22,000  Imp.  gal.  of  drinking  water  are  daily  distributed 
in  the  streets  at  a  cost  of  £200  per  week.  Many  other 
cities,  Brighton  for  instance,  have  their  supplies  cut 
off  for  12  hours  every  day. 

SuRVFY  OF  Underground  Supplies 

A  geological  survey  has  just  been  made  of  the  under- 
ground water  supplies  of  the  counties  of  Buckingham- 
shire and  Hertfordshire  which  afford  much  of  the  well 
water  for  London.  In  these  counties  the  supplies 
derived  from  superficial  gravels,  and  sandy  beds  of  the 
lower  tertiaries,  are  really  insignificant,  the  main  source 
being  the  chalk  which  has  only  one  rival  in  Britain, 
that  being  tjie  new  i-ed  sandstone  in  the  Midlands.  The 
chalk  formation  here,  while  it  may  be  regarded  as 
homogeneous,  from  the  point  of  view  of  water  supply, 
possesses  local  differences  which  give  rise  to  a  certain 
amount  of  distinction  between  waters  of  the  upper, 
middle  and  lower  chalks.  The  I'esults  of  this  survey 
have  shown  that  the  water  is  derived  from  the  joints 
and  bedding  planes  rather  than  from  the  chalk  mass, 
and  that  boring  saturated  chalk  is  of  little  use  for 
pumping  where  there  is  an  absence  of  fissures.  A  new 
survey  is  investigating  this  point  and  should  be  of  great 
assistance  to  engineers  in  estimating  the  proportion  of 
rainfall  which  can  be  expected  to  accumulate  in  any 
specific  catchment  area. 

Such  an  unusual  occurrence  in  Britain  as  a  drought 
has  prompted  the  Ministry  of  Health  to  collect  particu- 
lars of  the  supplies  of  potable  water  in  England  and 
Wales,  and  to  call  attention  to  the  advisability  of  taking 
advantage  of  the  drought  tc  ascertain  the  minimum 
available  resources  under  exceptional  weather  conditions. 

The  drought  has  served  to  stimulate  interest  in  water 
supply,  in  which  branch  development  is  badly  behind- 
hand. Had  reliable  data  been  availab'e  before  the 
present  drought  it  would  have  saved  considerable  sums 
of  money  which  have  been  spent  on  elaboratt  supply 
schemes  which  have  not  been  justified  by  results. 
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Combating  Electrolysis  in  Water 
Pipe  Systems 

IN  A  paper  entitled  "Discussion  of  the  Causes  and 
Prevention  of  Electrolysis  Troubles  in  Underground 
Pipe  Structures"  presented  at  the  recent  convention  of 
the  California  Section,  American  Water  Works  Asso- 
ciation, E.  B.  Stewart  reviewed  experiences  of  the 
East  Bay  Water  Co.,  of  Oakland,  Cal.,  for  which  com- 
pany he  is  electrical  engineer.  The  paper  touches  upon 
three  methods  ordinarily  used  in  combating  electrolysis 
namely,  surface  insulation,  drainage  systems  and  insula- 
tion joints.  The  first  of  these  was  not  considered 
important.  Extracts  from  the  paper  dealing  with  the 
other  two  methods  follow : 

A  drainage  system  for  conducting  electricity  away  from 
pipes  by  connecting  them  to  rails  or  negative  buses  can  be 
used  to  advantage  under  certain  conditions  as  a  secondary 
means  of  lessening  electrolysis,  but  the  installation  of  such 
a  system  as  a  principal  means  of  electrolysis  mitigation 
in  a  large  city  is  unwise.  In  suburban  areas  where  the 
pipe  networks  are  small,  a  limited  drainage  system  may 
offer  the  best  means  of  dealing  with  the  electrolysis  prob- 
lem, provided  there  is  no  appreciable  leakage  of  current 
from  the  rails  at  points  remote  from  the  power  station. 

If  the  drainage  system  is  used  where  the  pipe  network  is 
steadily  increasing  the  load  continually  increases,  more 
and  heavier  bonds  become  necessary,  and  the  current  in  the 
pipe  finally  becomes  so  great  that  any  further  extension 
of  drainage  would  be  a  menace  to  the  system.  The  placing 
of  additional  bonds  between  pipes  transfers  the  trouble 
from  where  it  has  been  mosti  evident  to  a  new  location 
where  it  may  require  some  time  to  manifest  itself  anew. 
Hence  the  intervening  lull  creates  a  favorable  impression 
and  has  made  the  drainage  system  popular. 

Danger  of  Bonding  to  Rails 

Bonding  to  the  rails  at  points  remote  from  the  power 
station  should  not  be  permitted.  The  disadvantage  of  such 
connections  is  illustrated  by  the  following  citation  of  experi- 
ence in  Oakland.  At  a  point  2,900  ft.  from  the  power 
house,  indicating  meter  tests  showjd  the  pipe  to  be  of  posi- 
tive potential  to  the  rail  and  at  the  point  where  the  pipe 
line  crossed  beneath  the  rails  a  connection  was  put  in  to 
lower  this  potential.  In  making  the  meter  tests  no  account 
was  taken  of  the  potential  of  the  rails  with  respect  to  the 
earth  or  to  the  likelihood  of  reversal  of  current  flow  from 
rails  to  the  pipe  during  certain  changes  in  the  load  distri- 
bution. The  result  was  that  while  the  bond  between  pipe 
and  rail  removed  the  discharge  of  current  from  the  pipe  to 
the  rails,  the  pipe  was  still  positive  to  the  earth  and  a  heavy 
discharge  of  current  over  the  bond  and  into  the  earth  took 
place,  causing  rapid  deterioriation  of  the  pipe  near  the 
point  where  the  connection  was  made. 

The  safest  and  most  economical  plan  for  cases  of  this 
sort  would  be  to  enclose  the  pipe  in  a  wooden  conduit 
packed  with  insulating  t  )mpound.  This  method  is  expen- 
sive, but  serves  the  dual  purpose  of  insulation  at  the  point 
and  reducing  the  amount  of  current  that  will  accumulate 
on  the  pipe  in  outlying  areas. 

Pipes  are  often  damaged  on  streets  where  there  are  no 
car  tracks.  In  one  case,  where  a  number  of  services  were 
found  to  be  leaking,  investigation  showed  that  a  cable  con- 
duit passed  directly  beneath  them.  The  services  were 
one-tenth  of  a  volt  positive  to  the  cables.  In  this  case 
the  soil  was  wet  clay  and  the  nearness  of  the  pipe  to  the 
conduit  made  up  for  the  comparatively  low  potential.  This 
illustrates  the  necessity  for  conducting  tests  between  pipes 
and  underground  cable  systems.  In  laying  service  pipes, 
cable  conduits  should  be  avoided  oven  more  than  street  car 
tracks.  This  is  much  more  important  in  wet  clay  than  in 
sandy  soil. 

The  most  valuable  means  of  mitigating  electrolysis 
troubles  lies  in  the  proper  use  of  insulating  joints  and  the 
extensive  u.se  of  such  joints  should  be  encouraged  in  new 
work  and  in  making  repairs.     The  objection  to  their  use 


and  the  danger  to  be  guarded  against  is  a  combination  of 
conditions  that  will  permit  the  current  to  shunt  around  the 
joint  and  cause  destruction  of  the  pipe  on  the  positive  side 
of  the  shunt.  The  kind  of  joints  best  suited  to  certain  con- 
ditions, their  spacing  and  complications  arising  from  the 
nearness  of  other  pipe  systems  not  so  insulated  are  all 
important  factors  that  must  be  taken  into  consideration  to 
secure  adequate  protection. 

As  a  general  rule,  when  a  pipe  line  is  laid  with  an  insulat- 
ing joint  at  every  fourth  or  fifth  length  of  pipe,  the  line 
has  such  a  high  electrical  resistance  that  no  measurable 
current  will  flow  in  it,  even  though  considerable  current  is 
flowing  parallel  in  the  earth  nearby.  On  wrought  iron  and 
steel  pipes  it  has  been  found  necessary  to  increase  the 
efficiency  of  the  joint  by  surrounding  both  joint  and  pipe 
with  a  wood  box  packed  with  insulating  compound.  The 
ad\'isable  length  of  such  boxes  will  depend  upon  the  resist- 
ance and  amount  of  current  in  the  earth.  Although  the  box 
does  not  materially  increase  resistance,  it  gives  a  more 
even  distribution  of  leakage  current  and  is  therefore  a 
considerable  advantage  when  the  resistance  of  the  surround- 
ing soil  is  very  low. 

For  the  Oakland  system  the  flanged  type  of  insulating 
joints  has  been  found  the  most  desirable  and  economical 
for  use  on  wrought  iron  and  steel  pipes.  This  joint  is 
made  up  of  a  disc  of  red  or  gray  fiber  between  the  surfaces 
of  the  flanges,  and  washers  of  the  same  material  under 
heads  and  nuts  of  the  bolts.  For  pipe  with  bell-and-spigot 
joints  a  short  wooden  ring  is  used  between  the  inside  of 
the  bell  and  the  end  of  the  spigot  to  prevent  metallic  contact 
and  the  joint  is  then  calked  with  cement. 


Inexpensive  Concrete  Guard  Rail 

A  REINFORCED  concrete  guard  rail,  which  simplifies 
the  problem  of  precasting  and  is  easy  to  erect,  is 
being  employed  this  season  by  L.  D.  Brownell,  division 
engineer,  where  wood  guard  rail  has  to  be  replaced  in 
the  Fourth  Division,  New  York  States  Highways.    The 


REINFOItCED-CO.VCRETE    GUARD    RAIL,    N.    Y.    STATE 
HIGHWAYS 


post  and  rail  are  of  the  same  section,  as  is  indicated  by 
the  illustration,  so  that  a  single  V-trough  mold  serves 
for  both.  In  casting  the  rail,  the  stirrups,  which  hook 
over  the  dowel  pin  in  the  post,  are  given  sufficient 
length  to  take  up  slight  variations  in  spacing  the  posts. 
A  mortar  joint,  carefully  pointed,  protects  the  metal 
parts  of  the  connection  and  gives  the  rail  a  neat  paneled 
appearance.  As  installed  this  year  the  railing  has  cost 
about  a  dollar  a  lineal  foot.% 
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A  Comprehensive  Treatise  on  Columns 

Reviewed  by  Francis  P.  Whitmer 

Consulting  Engineer,  New   York   City 

COLUMNS:  A  Treatise  on  the  Strength  and  Design  of  Compres- 
sion Members — By  E.  H.  Salmon,  D.  Sc.  (E^ngineering)  London, 
Assoc.  M.  Inst.  C.  E.  From  a  Thesis  Approved  for  the  Degree 
of  Doctor  of  Science  (Engineering),  in  the  University  of  Lon- 
don. London  :  Henry  Frowde  and  Hodder  &  StOughton.  Cloth  ; 
6  X  9  in.  :  pp.  279  :  illustrated.     31/6  net ;  postage  Is.  extra. 

This  remarkably  comprehensive  treatise,  comprehen- 
sive in  the  historical,  theoretical  and  experimental 
aspects,  is  divided  into  three  parts:  a  16-page  bibli- 
ography, and  sections  devoted  to  the  "analytical"  and 
"synthetical"  aspects  of  the  subject. 

The  bibliography  covers  nearly  400  references, 
arranged  chronologically,  to  work  of  European  and 
American  investigators  over  a  period  from  1729  to  1920. 
It  is  so  complete  that  the  omission  of  Prof.  S.  W.  Robin- 
son's paper,  "Strength  of  Wrought-Iron  Bridge  Mem- 
bers," (Van  Nostrand  Science  Series,  1882)  attracts 
notice.  This  valuable  little  work  develops  a  general 
method  for  the  solution  of  problems  in  combined  bend- 
ing and  direct  stress,  solving  a  number  of  special  cases, 
only  two  of  which  are  presented  by  Dr.  Salmon. 

Chapter  I  of  Part  II,  "Analytical,"  develops  a  series 
of  general  expressions  for  a  flexed  column,  which  are 
applied  first  to  a  round-ended  "ideal  column"  and  then 
in  turn  to  round-ended  columns  with  initial  curvature, 
initial  eccentricity  and  variable  modulus  of  elasticity, 
finally  combining  all  three  conditions  in  what  is  termed 
an  "ordinary  column."  A  similar  treatment  is  then 
accorded  columns  with  end-fixing  moments,  with  flat 
ends,  and  with  one  round  end  and  one  fixed  end. 

Chapter  II,  on  "Lattice-Braced  Columns,"  develops 
expressions  for  stresses  in  the  flanges,  taking  into 
account  various  bending  conditions  introduced  by  the 
latticing.  No  expressions  are  derived  for  shearing 
forces  which,  at  first,  is  rather  surprising,  until  it  is  dis- 
covered that  in  the  .synthetical  section  the  efforts  of 
Engesser,  Keelhof,  Jansen  and  others  to  evaluate  the 
shear  are  very  fully  presented,  and  followed  by  an 
interesting  analysis  by  the  author.  A  foot-note  refer- 
ence to  this  material,  as  given  in  Part  III,  would  re- 
lieve some  anxiety  in  the  mind  of  the  reader  while 
perusing  Chapter  II. 

The  closing  section  of  Part  II,  which  presents  two 
cases  of  columns  with  lateral  loads,  would  have  been 
improved  by  the  inclusion  of  additional  combinations  of 
loading,  such  as  are  sometimes  encountered  in  the 
design  of  heavy  derrick  booms  and  the  like. 

As  a  general  comment,  it  may  be  said  that  the  analyti- 
cal work  would  have  lost  none  of  its  practical  value  and 
its  somewhat  forbidding  aspect  would  have  been  relieved 
if  the  analyses  had  generally  terminated  with  the  deriva- 
tion of  the  maximum  column  deflection,  instead  of  being 
developed  into  expressions  for  resultant  fiber  stress. 
Moreover,  the  practical  value  of  many  of  the  simplified 
expressions  for  fit>er  stress  is  lost  by  rea.son  of  the 
author's  assumption  of  a  minimum  factor  of  safety  of 
4  as  compared  with  the  ultimate  load  given  by  Euler's 
formula.     This  factor  is  much  higher  than  that  corre- 


sponding to  any  of  the  formulas  used  in  current  Amer- 
ican practice. 

Part  III,  "Synthetical,"  comprises  an  exhaustive  com- 
pilation of  the  theoretical  and  experimental  work  of  the 
last  two  centuries,  logically  presented  and  ably  dis- 
cussed. Practically  every  known  type  of  column 
formula  and  every  reported  column  test  receives  atten- 
tion. The  many  difficulties  in  the  way  of  a  practical 
formula  with  a  purely  theoretical  basis  are  emphasized, 
and  the  conclusion  is  reached  that  some  type  of  empiric 
formula  in  agreement  with  experiment  is  the  best  to 
adopt,  preference  being  finally  expressed  for  the  John- 
son parabola  tangent  to  Euler's  curve.  Among  matters 
demanding  attention  in  future  research  is  mentioned 
"the  degree  of  imperfection  common  in  practical  direc- 
tion-fixed ends,"  involving  the  problem  of  secondary 
stresses  as  affecting  the  deflection  curve  of  columns  in 
a  framed  structure,  undoubtedly  a  vital  obstacle  to  a 
satisfactory  theoretical  consideration  of  columns  as 
encountered  in  practice. 

The  notation  and  the  analytical  methods  employed  in 
the  book  are  very  logical  and  clear.  The  typography  and 
the  figures  are  satisfying  and  quite  free  from  important 
errors.  On  the  whole,  the  book  is  perhaps  the  most 
complete  work  upon  the  subject  of  columns  in  all  its 
aspects  that  has  yet  appeared,  and  seems  to  leave  but 
little  unsaid. 

Light  on  the  Problem  of  Social  Justice 

THE  UNSOL\'ED  RIDDLE  OF  SOCIAL  Jl'STICE— By  Stephen 
Leacock.  B  A.,  Ph.  D  ,  Litt.  D..  F.R.S.C.  Professor  of  Political 
Economy  at  McGill  Univer.sity.  Montreal.  New  York  and  Lon- 
don; John  Lane  Company,  Toronto:  S.  B.  Gundy.  Cloth;  5x7 
in.  ;  pp.  152  ;  $1.25. 

Unsolved  though  Prof.  Leacock  leaves  the  riddle  of 
social  justice  at  the  close  of  his  brilliant  analysis,  he 
does  not  fail  to  throw  much  bright  light  on  its  complexi- 
ties and  on  the  involved  reactions  that  follow  from  any 
and  all  attempts  at  a  solution  that  have  ever  yet  been 
tried.  Better  yet,  he  offers  concrete  suggestions  of 
wide  appeal. 

Skillfully  the  author  shows  the  fallacies  of  the  laissez 
faire  and  associated  doctrines  on  the  one  hand  and 
of  socialism  on  the  other.  Either  way  lies  disaster. 
High  praise  is  given  to  Bellamy's  "Looking  Backward" 
as  one  of  the  best  conceptions  of  the  ideal  socialistic 
state  but  it,  like  all  other  Utopias,  will  not  stand  the 
human  work-a-day  test.  Progress  lies  along  the  line 
of  .still  further  social  control,  with  opportunity  opened 
to  every  child,  employment  aids  for  adults,  an  extension 
of  the  minimum  wage  and  of  shorter  hours  movements, 
and  wise  control  of  land  speculation  and  other  sorts 
of  profiteering.  Just  how  these  principles  and  practices 
are  to  be  extended  the  author  cannot  reasonably  be 
expected  to  say  in  so  short  an  essay  and  in  view  of  all 
the  uncertainties.  In  the  main,  progress  must  come 
through  experience. 

Those  who  do  not  know  of  Prof.  T^eacock's  grasp  of 
political  economy  and  his  literary  ability  can  learn  much 
of  both  to  their  profit  from  an  hour  or  two  spent  in 
reading  this  stimulating  volume. 
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The  F.  A.  E,  Survey  of  Waste  in  Industry 

WASTE  IN  INDUSTRY — By  the  Committee  on  Elimination  of 
Waste  In  Industry  of  the  Federated  American  Engineering 
Societies.  Washington.  D.  C.  New  York:  McGraw-Hill  Book  Co. 
Cloth;   6x   9   in.;   pp.   409.    $4. 

To  make  in  a  short  time  a  survey  that  might  afford 
a  stimulus  to  industrial  and  commercial  leaders,  labor 
organizations  and  government  officials,  to  attack  anew 
and  vigorously  the  elimination  of  industrial  wastes,  was 
the  first  large  proposal  made  to  the  American  Engineer- 
ing Council  by  Herbert  Hoover  when  he  become  its 
chairman.  The  task  was  brought  to  a  conclusion  in  five 
months,  and  the  complete  report  appears  under  the  title, 
"Waste  in  Industry." 

In  the  original  plan  the  survey  of  ten  industries  was 
contemplated.  This  number  had  to  be  reduced  to  six: 
Building  construction,  men's  ready-made  clothing,  boot 
and  shoe,  printing,  metal  trades  and  textile.  Studies  in 
transportation  and  bituminous  coal  mining  were  made 
but  were  not  completed  in  time  to  be  included  in  the 
report;  the  same  is  true  of  a  regional  survey  of  the 
industries  of  the  citj'  of  Worcester. 

The  material  gathered  is  presented  in  three  parts: 
(1)  A  summary  of  the  detailed  reports;  (2)  six  chap- 
ters, each  of  which  consists  of  the  engineer's  report  on 
one  industry;  (3)  seven  chapters  of  general  reports, 
dealing  with  unemployment,  strikes  and  lockouts,  legal 
machinery  for  adjusting  disputes,  industrial  accidents, 
health  of  industrial  workers,  eye  conservation,  and  pur- 
chasing and  sales  policies. 

It  was  the  expectation  when  the  survey  was  under- 
taken that  its  results  could  be  expressed  in  a  relatively 
few  figures  which  would  indicate  the  magnitude  of  our 
industrial  wastes,  or  at  least  those  of  the  particular 
industries  surveyed.  In  fact,  the  plan  was  based  on  the 
assumption  that  by  taking  representative  plants  the 
results  could  be  multiplied  by  factors  representing  the 
proportion  which  the  whole  industry  bore  to  the  plants 
surveyed  and  totals  thus  arrived  at  with  some  show  of 
justification.  He  who  approaches  the  completed  report 
in  the  expectation  of  finding  these  quantitative  indexes 
will  be  disappointed.  No  such  composite  figures  are 
presented. 

This  does  not  mean,  however,  that  the  report  is  with- 
out value.  In  fact,  it  has  very  decided  value  and  should 
stimulate  efforts  in  wide  circles  to  reduce  industrial 
waste.  And  this  is  true  not  only  as  applied  to  those 
engaged  in  the  industries  assayed  but  to  all  who  have 
contact  with  industry  of  any  kind. 

The  value  lies  in  the  presentation  of  a  method  of 
industrial  assay  that  can  be  rather  easily  applied  to  any 
industry;  in  the  qualitative  conclusions,  i.e.,  in  the 
definite  classification  of  wastes  and  indication  of  the 
corresponding  methods  of  elimination ;  in  the  quantita- 
tive results  in  certain  industries,  which  results  in  gen- 
eral terms  are  transferable  to  other  industries;  and 
finally,  in  the  stimulating  character  of  both  the  specific 
indu.stry  and  the  general  reports. 

The  method  of  assay  consisted  in  obtaining  by  per- 
sonal investigation  by  competent  specialists  the  answers 
to  260  leading  questions,  falling  into  58  main  topics, 
which  in  turn  were  classified  under  three  main  heads — 
wastes  in  organization,  including  the  human  factor; 
wastes  through  deficiencies  in  technical  knowledge, 
which  was  taken  to  embrace  the  physical  factors  Cplant, 
equipment,  design,  etc.)  ;  wastes  in  plant  utilization, 
which  was  interpreted  as  covering  operations.  As  to 
each  question  subject,  also,  it  was  determined  what  per 


cent  of  the  waste  was  due  to  management,  to  labor  and 
to  outside  contracts.  Scales  were  set  for  the  guidance 
of  the  inquirers,  so  that  the  procedure  in  all  the  studies 
was  uniform.  The  method,  while  necessarily  requiring 
knowledge  and  judgment  in  application,  is  relatively 
simple  and  would  help  any  experienced  executive  to  form 
a  fairly  reliable  estimate  of  the  extent  of  his  wastes. 

The  character  of  the  wastes  disclosed  are  classified 
and  discussed  under  four  heads:  (1)  Low  production 
caused  by  faulty  management  of  materials,  plant,  equip- 
ment and  men.  (2)  Interrupted  production,  caused  by 
idle  men,  idle  materials,  idle  plants  and  idle  equipment. 
(3)  Restricted  production,  intentionally  caused  by  own- 
ers, management  and  labor.  (4)  Lost  production  caused 
by  ill  health,  physical  defects  and  industrial  accidents. 
Under  each  of  these  heads  there  are  quantitative  cita- 
tions of  losses  in  given  industries,  the  whole  conveying 
a  definite  impression — even  though  composite  loss  fig- 
ures are  not  arrived  at — of  very  great  waste  in  our 
industrial  functioning.  The  industrial  manager  or 
worker  must  be  hardened  indeed  who  does  not  feel 
quickened  by  this  picture  of  wastes  and  the  consequent 
opportunity  for  savings  to  individuals  and  companies 
and  to  the  whole  community. 

From  the  reports  on  specific  industries  the  same  sort 
of  stimulus  is  derived.  The  major  causes  of  wastes,  are, 
in  most  of  the  reports,  clearly  disclosed  and  the  corre- 
sponding remedies  pointed  out.  Of  particular  interest  to 
readers  of  Engineering  News-Record  will  be  Sanford  E. 
Thompson's  report  on  the  building  industry,  a  careful 
and  illuminating  inquiry  into  building  wastes.  (For 
abstract  thereof  see  Engineeriyig  News-Record,  July 
28,  1921,  p.  169.)  Mr.  Thompson  also  made  the  study 
of  the  shoe  industry,  which  presents  an  equally  inter- 
esting,  but  naturally   materially   different   situation. 

Of  the  general  reports  those  on  unemployment  and  on 
health  of  industrial  workers  make  a  strong  appeal  and 
will  prove  well  worth  the  careful  reading  of  those  who 
are  concerned  with  industrial  functioning  and  desire  to 
see  its  wastes  cut  down. 

All  in  all,  despite  the  failure  to  produce  composite 
figures  indicative  of  the  magnitude  of  industrial  wastes, 
either  in  industry  as  a  whole  or  in  particular  branches, 
American  Engineering  Council  has  rendered  through 
this  study  a  valuable  public  service.  The  report  holds 
much  helpful  information  as  to  classes  and  causes  of 
waste  and  method  of  study  and  elimination. 


Public  Health  Work  in  England 

THE  STORY  OF  ENGLISH  PUBLIC  HEALTH— By  Sir  Malcolm 
Morris,  K.  C.  V.  O.  ;  President  of  the  Institute  of  Hygiene  ;  Fel- 
low of  the  Royal  Sanitary  Institute.  (English  Public  Health 
Serits).  .Vew  York:  Funk  &  Wagnalls  Co.  Cloth;  5x8  in. 
pp.    166.      $1.50. 

Although  going  back  to  examples  of  the  "scientific 
instinct"  and  of  the  "new  humanity"  in  much  earlier 
years  the  author  confines  himself  chiefly  to  events  of 
the  last  seventy-five  years  in  this  readable  and  inspiring 
sketch  of  the  public  health  movement  in  Great  Britain. 
The  first  and  short-lived  board  of  health  was  created 
in  1848,  as  a  result  of  somewhat  earlier  investigations 
made  by  Edwin  Chadwick  and  others.  The  work  of  this 
board  and  its  successors,  including  particularly  the 
Local  Government  Board  and,  of  very  recent  origin,  the 
Ministry  of  Health,  is  outlined,  as  are  the  activities  of 
a  number  of  leaders  in  public  health  work.  The  activ- 
ities of  local  health  authorities  are  also  sketched.  Stress 
is  put  upon  the  part  played  by  sanitarians. 
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The  Thermal  Properties  of  Concrete 

STUDIES  ON  COOLING  OF  FRESH  CONCRETE  IN  FREEZ- 
ING WEATHER — By  Tokujiro  Yoshida.  Urbana.  Ill  :  Um- 
versitv  of  Illinois,  Engineering  Experiment  Station.  London: 
Chapman  &  Hall,  Ltd.    Paper  ;  6x9  in.  ;  pp.  63  ;  illustrated.    30c. 

THE  THERM.\L  CONDUCTIVITY'  .-^ND  DIFFUSIVITT  OP 
CONCRETE — By  A.  P.  Carman  and  R.  A.  Nelson.  Urbana. 
111.:  University  of  Illinois,  Engineering  Experiment  Station. 
London  :  Chapman  &  Hall,  Ltd.  Paper ;  6  x  9  in. ;  pp.  39  ;  illus- 
trated.    20c. 

The  two  bulletins  noted  here  are  unrelated  except 
that  they  represent  somewhat  allied  experiments  made 
in  the  same  institution. 

Prof.  Yoshida's  "Studies  on  Cooling  of  Fresh  Concrete 
in  Freezing  Weather"  is  an  elaborate  investigation  of 
the  thermal  properties  of  setting  concrete,  which 
includes  the  establishment  of  thermal  constants,  diffusiv- 
ity,  and  the  ratio  of  emissivity  to  the  coefficient  of 
thermal  conductivity.  These  sound  as  though  they 
required  a  highly  scientific  intelligence  for  their  under- 
standing. That  is  a  fact.  The  bulletin  is  of  much  more 
value  to  the  laboratory  man  and  the  physicist  than  it  is 
to  the  expert  concrete  worker,  although  the  latter  is  evi- 
dently in  the  mind  of  the  author.  What  the  author  does 
is  to  establish  the  thermal  constants  of  a  setting  con- 
crete under  varying  conditions  of  deposition,  mixture, 
protection,  etc.,  and  with  them  as  a  basis  work  out  a 
number  of  curves  by  means  of  which,  aided  by  some 
elaborate  equations,  one  can  ascertain  the  temperature 
of  a  concrete.  Knowing  the  temperature  which  is 
required  for  removal  of  forms,  that  is,  the  strength 
which  concrete  will  reach  under  certain  temperatures, 
one  can  then  proceed  more  intelligently  to  the  removal  of 
forms.  Unfortunately,  the  data  are  so  elaborately  stated 
that  there  is  great  doubt  if  they  will  ever  be  used,  in 
their  present  form  at  least,  by  the  actual  concrete  placer. 

The  Carman  and  Nelson  investigation  is  frankly  for 
the  physicist,  although  the  values  which  they  determine 
are  required  in  certain  kinds  of  engineering  studies. 
Their  experiments  establish  certain  values  for  thermal 
conductivity  and  thermal  diffusivity,  which  constants 
have  not  hitherto  been  available. 


Equipment  for  Handling  Materials 

MATERI.M..  HANDLING  CYCLOPEDI.V — A  Reference  Book  Cov- 
ering Definitions.  Descriptions.  Illustrations  and  Methods  of  Use 
of  Material  Handling  Machines  Employed  in  Indu-stry — Compiled 
and  Edited  by  Rov  V.  Wright.  Editor-in-Chief.  Managing  Editor, 
Railway  Age.  and  Editor  of  the  Railway  Mechanical  Engineer, 
Car  Blinders'  Dictionary  and  Cyclopeilia.  and  Locomotive  Dic- 
tionary and  Cyclopedia  :  John  G.  Little.  Managing  Editor,  Rail- 
way Age  and  Robert  C.  Augur.  Associate  Editor.  New  York: 
Simmons-Boardman  Publishing  Co.  Cloth;  8  x  12  in.;  pp.  846; 
Illustrated.  Cloth,   $10;   leather,  $15. 

This  volume  is  a  super-catalog  of  materials  handling 
equipment,  with  an  extended  glossary  or  list  of  defini- 
tions. It  serves  its  purpose  excellently  in  text  and  illus- 
tration. There  are  few  devices  that  are  not  described  or 
illustrated,  and,  with  the  glossary  for  detail,  the  user 
of  handling  machinery  can  locate  such  information  he 
is  likely  to  want.    There  is  no  critical  discussion. 

Part  I,  of  about  140  pp.,  is  composed  of  definitions 
presented  after  the  manner  of  the  various  "Dic- 
tionaries" familiar  to  engineers  and  to  railway  men  in 
particular.  Part  II  is  the  body  of  the  book,  some  540 
pp.,  and  describes  and  illustrates  in  order  hoisting 
machinery,  package-handling  conveyors  and  elevators, 
loose  materials,  conveyors  and  elevators,  conveying 
machinery  details,  elevators,  trackless  transportation, 
industrial  rail  transportation  and  handling  systems. 
With  a  final  selected  catalog  section  of  about  100  pp., 
the  purpose  of  the  book  as  a  gazetteer  of  handling 
equipment  is  well  carried  out. 


Concrete  Ties 

CONCRETE  RAILWAT  SLEEPERS:  Notes  compiled  by  the 
Technical  Section,  Indian  Railway  Board,  with  an  Introductory 
Note  by  F.  G.  Royal-Dawson.  M.  Inst.  C.  E..  late  Chief  Engi- 
neer with  the  Railway  Board.  Calcutta:  Superintendent  of  Gov- 
ernment Printing.  Paper;  S  x  13  in.;  pp.  88;  folding  plates 
and  other  illustrations.     Rupees  3,  annas  4. 

Single-piece  ties  and  ties  composed  of  pairs  of  rec- 
tangular blocks  and  circular  bowls  are  represented  in 
this  publication  in  a  miscellaneous  collection  of  designs 
tried  in  numerous  countries.  Most  of  the  experiments 
noted  have  been  on  a  small  scale.  Much  of  the  informa- 
tion is  old,  and  collected  from  other  publications.  Fur- 
ther, it  deals  more  with  description  than  with  records  of 
service.  Nevertheless,  the  monograph  is  of  value  in 
bringing  together  a  mass  of  information  for  reference 
and  study.  One  of  the  interesting  features  relates  to 
designs  for  Indian  railways.  Owing  to  the  extensive 
use  of  pots  and  bowls  of  cast  iron  and  steel  for  ties  in 
India  it  is  natural  to  find  similar  designs  in  concrete. 
Actual  experience,  however,  has  been  limited.  Large 
drawings  are  given  of  some  of  these  designs.  No  sum- 
maries or  conclusions  are  presented,  but  it  is  evident 
that  a  concrete  tie  satisfactory  for  main  track  service 
has  yet  to  be  developed. 


More  New  England  Rainfall  Statistics 

In  the  September  Journal  of  the  New  England  Water 
Works  Association  (Tremont  Temple,  Boston,  Mass.; 
75c.),  X.  H.  Goodnough,  chief  engineer,  Massachusetts 
Department  of  Health,  presents  New  England  rainfall 
statistics  for  the  years  1913  to  1920,  supplementary  to 
those  given  in  his  paper  in  the  Journal  for  September, 
1915,  which  came  down  to  the  close  of  1912.  Many  new 
stations  have  been  added  since  1912  and  some  overlooked 
long-time  records  have  also  been  included.  Data  for 
adjacent  .parts  of  Canada  and  New  York  are  given. 
Monthly  and  yearly  totals  are  given  by  years  and 
averages  by  months  and  by  years.  Elevations  of  sta- 
tions are  given. 

A  Pictorial  Industrial  Magazine 

IndnMry  Illustrated,  an  11  x  14-in.  monthly  maga-  I 
zine,  has  been  launched  (10c.  a  number  or  $1  a  year;  | 
Engineering  Magazine  Co.,  New  York  City).  The 
editor  is  John  H.  Van  Deventer,  formerly  of  the  Amer- 
ican Machinist.  The  reading  pages  consist  almost 
wholly  of  halftones,  with  some  text  in  large  type. 
Among  the  articles  in  the  first  issue  are  "Inventors  Who 
Have  Made  It  Pay"  and  "The  Passing  of  the  Roust- 
about ;  The  Mechanics  of  Moving  Materials." 


Power  Map  of  New  York  Available 

The  United  States  Geological  Survey  has  issued  a 
large-scale  map  of  the  State  of  New  York  showing 
upon  it  all  of  the  hydro-electric  and  steam-electric  power 
stations,  and  the  main  transmission  lines  in  the  state 
(Washington,  D.  C;  50c.).  It  is  a  clear  and  explicit 
map,  and  should  be  useful  to  many. 

Fire  Protection  in  Electrical  Stations 

Thirty-five  pages  of  the  October  Quarterly  of  the 
National  Fire  Protection  Association  (87  Milk  St.,  Bos- 
ton, Mass.)  are  devoted  to  an  article  on  Fire  Prevention 
in  Electric  Power  Stations  from  the  Operator's  Point 
of  View,  by  F.  A.  Allner,  general  superintendent,  Penn- 
.-^ylvania  Water  &  Power  Co. 
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Publications  Received 


ACCIDENT  BULLETIN  NO.  78  AND  79 :  Collisions,  Derail- 
ments, and  Other  Accidents  Resulting  in  Injury  to  Persons, 
Equipment,  or  Roadbed,  Arising  from  the  Operation  of  Steam 
Boads  Used  in  Interstate  Commerce.  (1)  October-December, 
1920,  and  Year  1920.  (2)  January-March,  1921.  Bureau  of 
Statistics,  Washington,  D.  C.  Paper;  9  x  11  in.;  pp.  94  and 
190.  5c.  per  copy  or  loc.  per  year  from  Superintendent  of 
Documents. 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS :  Index  to  Trans- 
actions, Volumes  I  to  LXXXIII  (1S67  to  1920).  Prepared 
Under  the  Direction  of  the  Committee  on  Publications  by 
Elbert  M.  Chandler,  Acting  Secretary.  New  York:  The  So- 
ciety. Paper ;  6  x  9  in.  ;  pp.  272. 
Papers   are  entered   under    (1)    topics  and    (2)    authors,    in  each 

case    alphabetically    by    titles.      Well    done    and    useful. 

THE     AUTOMOBILE      INDUSTRY      .\ND      ITS      FUTURE — By 
Leonard    P.    Ayres,    Vice-President,    the    Cleveland    Trust    Com- 
pany.     Cleveland,    Ohio :       The    Company.      Paper ;    6    x    9    in.  ; 
pp.    32. 
An  interesting,  painstaking  analytical  study  of  wide  appeal. 

BUILDING  OFFICIALS  CONFERENCE;  Proceedings  of  the 
Seventh  Annual  Meeting,  April  27-30,  1921.  Springfield,  Mass.; 
Fred  W.  Loomis,  Building  Commissioner,  Secretary.  Paper 
6x9    in.;    pp.    75. 

DANIEL  H.  BURNHAM,  ARCHITECT,  PLANNED  OF  CITIES— 
By  Charles  Moore.  In  two  volumes.  Boston  and  New  York: 
Houghton  Mifflin  Company.  Cloth;  8  x  11  in.;  pp.  Vol.  1. 
260  ;   Vol.   2,  238  ;  Illustrated.      ?20. 

:;ONTRIBUCION  AL  ESTUDIO  DE  LOS  RECURSOS  HIDRAU- 
LICOS  PARA  FUERZA  MOTRIZ  EN  EL  PERU— Por  El  In- 
giniero  Juan  N.  Portocarrero  C.  Contribucion  Presentada  a 
la  Seccion  Vi  Del  Congreso  Nacional  de  la  Industria  Minera. 
Lima,  Peru:      Imp.   Torres  Aguirre.      Paper;    7   x   9    in.  ;   pp.    64. 

THE  EDUCATION  OF  HEALTH  OFFICERS  —  By  George  C. 
Whipple,  Professor  of  Sanitary  Engineering,  Harvard  Univers- 
ity, Cambridge,  Mass.  Reprinted  from  the  International  Journal 
of  Public  Health,  Vol.  II,  Nos.  3  and  4,  1921.  The  Author. 
Paper;  7x10  in.;  pp.  35. 

ELEMENTARY     CONCRETE     CONSTRUCTION— By     Leon     H. 

Baxter,    Supervisor    of    Manual    Training,     St.    Johnsbury,    Vt. 

Milwaukee,    Wis. :       The     Bruce    Publishing    Company.       Cloth ; 

6   X    9    in.  ;    pp.    101  ;    illustrated,      J1.25. 

A  book  of  instruction  for  the  manual  training  student ;  how  to 
nake  concrete  products  and  to  place  concrete,  illustrated  by 
ihotographs  of  school  boys  at  work. 

^•OREST  EXPERIMENT  STATIONS— By  Earle  H.  Clapp,  As- 
sistant Forester,  Forest  Service,  Circular  183,  Oct.  1921.  Wash- 
ington, D.  C. :  U.  S.  Department  of  Agriculture.  Paper;  6  x 
9  in.;  pp.  34.     10c.   from  Superintendent  of   Documents. 

NDUSTRIAL  WASTES  FROM  THE  STOCKYARDS  AND  PACK- 
INGTOWN  IN  CHICAGO:  Report  to  the  Sanitary  District  of 
Chicago,  January,  1921.  Albert  W.  Dilling,  Chief  Engineer; 
Langdon  Pearse,  Sanitary  Engineer.  Chicago:  The  District. 
Cloth  :   6x9  In.  ;  pp.   261. 

An  abstract  of  this  report  on  activated-sludge,  Imhott  tank, 
prinkling  filter,  screening,  and  grease  recovery  tests  \\"as  printed 
n  Engineering  Neuia-Record,  May  12,  1921,  p.  815.  Altogether, 
he  tests  covered  nine  years.  A  preliminary  report  was  published 
n  1914. 

.lACHlNE  DRAWING:  A  Text  and  Problem  Book  for  Tech- 
nical Students  and  Draftsmen — By  Carl  L.  Svensen,  ME..  As- 
sistant Professor  of  Engineering  Drawing  in  the  Ohio  State 
University,  Member  American  Society  of  Mechanical  Engineers, 
Society  for  the  Promotion  of  Engineering  Education,  etc.  New 
York:  D.  Van  Nostrand  Company.  Cloth;  6  x  9  in  ;  pp.  214; 
Illustrated.      $2.25. 

.lODERN  ROAD  BUILDING:  Address  by  R.  E.  Fishburn. 
Chairman  Pima  County,  .Arizona,  Highway  Commission,  before 
American  Association  of  Engineers,  Tucson,  Arizona.  Paper ; 
6  X  8  in. 

PRACTICAL    BUSINESS    METHODS    FOR    ENGINEERS    .\ND 
CONTRACTORS    AND    ARCHITECTS— By    Frank    R.    Walker, 
^Vssoc.     Am.   Soc.   C.   E.      Chicago :    2209    Archer  Ave.,   Frank   R. 
Walker  Co.  :  8x11  in.  ;  pp.  80. 
Forms  and  methods  of  construction  accounting  for  contractors, 

nglneers  and  architects. 

^RICE  CHANGES  AND  BI'SINESS  PROSPECTS— By  Leonard 
P.  Ayres,  Vice-President,  Cleveland  Trust  Company,  Cleveland, 
Ohio.     Paper;   6x9    in.;  pp.   27.      Illustrated. 

An  unusually  clear  and  readable  study  In  brief  compass.  Gives 
with  1914  as  basis)  changes  in  cost  of  living  and  also  in  whole- 
ale  and  retail  prices,  1915  to  1921,  for  the  United  States; 
vholesale  prices  for  the  same  period  In  the  United  State.s,  Eng- 
and,  France  and  Italy;  wholesale  prices  In  the  United  States 
or  110  years  and  weekly  wages  for  100  years,  for  artisans  and 
■ommon  labor ;  prices  for  25  selected  industrial  stocks  for  22 
ears ;  and  a  brief  summary  and  forecast.  One  of  the  conclu- 
■ions  Is  that  we  are  probably  "entering  upon  an  extended  period 
'f  falling  prices,  broken  by  occasional  shorter  periods  of  rising 
)rlce»."  Urges  accumulation  of  data  that  will  show  business 
■ycles,  and  keen  watchfulness  to  note  our  position  In  the  cycle 
It  every  moment. 

"■RODUCTION  OF  EXPLOSIVES  IN  THE  UNITED  STATES: 
Year  1920,  with  Notes  on  Mine  Accidents  Due  to  Explosives. 
Washington,  D.  C. ;     Bureau  of  Mines.    Paper  ;  6  x  9  In.  ;  pp.  44. 

QUEBEC  STREAMS  COMMISSION:  Ninth  Report,  1920.  Que- 
bec, Canada:      Louis  R.  Proulx.     Paper;  7  x  10  In.;  pp.  139. 

REPORT  OF  THE  PUBLIC  SERVICE  COMMISSION  OF  THE 
STATE   OF    NEW   YORK:      Year   ending    Dec.    31,    1917.      Vol. 


III.  Statistics  of  Light,  Heat  and  Power  Companies.  New 
Y'ork.  Bureau  of  Statistics  and  Accounts.  Cloth  ;  6  x  9  in.  ; 
pp.     605. 

.Another  example  of  long  delay  in  publishing  governmental  re- 
ports, but  apparently  not  chargeable  to  the  commission. 

THE  ROCKEFELLER  FOUNDATION:  A  Review  for  1920; 
The  Program  for  1921 — By  George  E.  Vincent,  President.  New 
Y'ork:     The  Foundation.      Paper;   6  x  9  in.  ;  pp.   47;  illustrated. 

SALIENT    FEATURES    OF    ELECTRIC    COOKING.    ELECTRIC 
HOT    WATER    HE.\TING    AND    ELECTRIC    HOUSE    HEAT- 
ING— Bv    .Samuel    S.    Wyer.    Consulting    Engineer.      Columbus, 
Ohio:      The  .\uthor.      Paper;   6  x  9  in.  ;  pp.  31. 
Conclusions    adverse ;    based    largely    on    research    and    opinion 

published  by  Idaho  Public  Utilities  Commission  in  1918  and  1919. 

SCIENCE  AND  COMMON  SENSE  IN  WORKING  WITH  MEN— 
By    Walter    Dill    Scott,    President   of    Northwestern    University ; 
President    of    the    Scott    Company.    Philadelphia;    Formerly    Di- 
rector of  the   Committee  on   Classification  of  Personnel   in  the 
Army,    and    President    of    the    American    Psychological    Associa- 
tion ;    Author    of    "Influencing    Men    in    Business,"    etc.    and    M. 
H.    S.    Hayes.    Member    of    the    Scott    Company,    Philadelphia ; 
Formerly    Associate    Psychologist,     Laboratory    of     Social    Hy- 
giene ;  Joint  author  of  "Delinquent  Women  in  New  Y'ork  State." 
New  Y'ork.    The  Ronald  Press  Co.    Paper  ;  5  x  S  in.  ;  pp.  154.    $2. 
Deals    with    means    of   judging   the   ability    of   men    in    different 
grades   and    in    various   branches   of   industry   and    business.      Ad- 
vocates   and    explains    scientifically    devised    physical    and    mental 
tests,   studies  of  character,    history,   and   desires  of   individuals    in 
relation  to  being  hired  for  a  new  position  or  changed  to  one  better 
suited  to  the  man  and  woman.     More  of  an  argument  for  scientific 
tests   tempered   by   common   sense   than   an  exposition   of   how   the 
various  tests  should   be  made. 

SEE  VKD  SEEHAFENBAU  — By  H.  Proetel,  Regierungs  und 
Baurat  in  Magdeburg,  III,  Teil.  Wasserbau.  2  Band;  Hand: 
bibliothek  fur  Bauingenieure,  edited  by  Robert  Otzen,  Geh 
Regierungsrat,  Professor  an  rter  Technischen  Hochschule  zu 
Hanover.  Mit  292  Textabbildungen.  Berlin.  Verlag  von  Julius 
Springer.     Cloth;    7  x   10    in.;  pp.   221.      40   marks. 

THE  SMITHSONIAN  INSTITUTION:  Annual  Report,  1918-1919. 
Washington-  The  Institution.  Cloth;  6  x  9  in. ;  pp.  557;  il- 
lustrated. 

SOPHOMORE  ENGLISH  FOR  ENGINEERS— By  D  B  Cofer 
Associate  Professor  of  Department  of  English,  Agriculturai 
and  Mechanical  College  of  Texas.  College  Station  Tex  •  The 
Author.     Paper  ;   6  x  9   in. ;  pp.  20. 

Contains  a  short  address  by  the  author  on  "English  for  the 
f.'if.rr'"',"!;  ^/"S*'"''",  delivered  in  1917;  lists  of  (1)  books  and 
articles,  (2)  technical  journals  and  (3)  biographies  for  outside 
^fnrtl"^V  °,?'" /IP"^;'''  ''"'•  "T""  address  is  an  able  plea  for  tho 
study  of  English  literature  and  composition  by  prospective  engi- 
neers for  cultural  and  utilitarian  purposes,  with  a  few  notes  on 
Me'c''Snicaf  CoUeTe.'"  ^"^"^''  composition  at  the  Agricultural  and 

^'''A^^i^'^^^^^^'^'IO^  O^  MEASURERS  OF  LENGTH  AT  THF 
LABORATORY  OF  THE  DOMINION  LANDS  StTRVEYS-? 
?nterTn^;  °pV  ToPosraphical  Surveys  Branch,  Departmenl  of  the 
Interior.     Paper;   6x9  in.;  pp.    33;   illustrated. 

"^  A^S^R^A'"  RvH?-\'^^?^  ^'^  RELATION  TO  RAILWAYS  IN 
AMERICA— By  H.  L.  Cole,  O.B.E.,  M.  I.  Mech.  E.  ;  Locomotive 
S^??,i'""^"''.,  ^f"^??,  ^'^'<'  Railways,  and  Secretar;^  Railway 
laoer-  Xxf^'^fn"''"  ^""YT"  ^,°-  -^^-  Railway  Board,  Simla,  India 
iraper,  8x13  in.;  pp.  46;  illustrated.     14  Annas. 

'^^No"'7q°7^??"^  PAPERS  OP  THE  BUREAU  OF  STANDARDS: 
H  R=,oc  ?!^  '!"^  Qualities  of  the  Calcium  Aluminates— By  P. 
";  Bates  Chemist,  Bureau  of  Standards.  Paper;  7  x  10  in  • 
dent  ol^  nn"rn^V-:^f-  .^^-'a-'^hington,  D.  C.  10c.  from  Superinten: 
dent  of  Documents.     Limited  number  free  on  application. 

"^^^^nrX^i  ^^  7"^^  PUBLIC  PROFESSION  OF  THE  LAW  • 
?f  IeJ-^?^'H^,'■'''.°'""•'•"^t"^  Principal  Contemporary  Probk-nis 
^f  Legal  Education  in  the  United  States,  with  Some  Account 
Ree^i  L'll"Vn.J'".^^'""^  !""l  f-anada-By  Alfred  Zanta'n^er 
of  Teaching  P,,,  '^arnegie  Foundation  for  the  Advancement 
oi    teacnlng.     Paper;   6x9   in.;   pp.   498. 

^'?^?0^  ?w1.^E  O'^'^S'^GES  AND  HOURS  OF  LABOR,  May  15. 

hou;s"ofTabor'of"}'?'^'4%r4  '"^'^  -Wect'  Vive""  uSfon' wk^es   and 

it?es-   also   ^[ve=   ki    '-^f  persons  In   12  groups  of  trades   in  66 

r,.»«'in    iQ9n       '^   ^°'^   each    trade   the    per  cent   increase   of  wage 

collectively  ''''"'^   "^  ""^    '^   previous   years   for   the   citili 

THE  VENTURI  PLUME— By  Ralph  L.  Parshall  Senior  Irriga- 
tion Engineer,  Carl  Rowher.  Irrigation  Engneerlrrlglffon 
Division.  Bureau  of  Public  Roads.  U.  S.  Department  of  Acrl- 
culture.  Based  on  Experiments  Conducted^  The  Hydraulic 
,h»  flM^'',^'"  r°'''  f'o'""-'.  Col.,  at  Cornell  Unlversltv  and  at 
the  field  laboratory  at  Bellcvue,  Col.,  under  co-operative  ain-el- 
Soads^'lr^'s"  ^.^  f^'Batlon  Division  of  the  °Bu?eau  o?  P^bH^ 
Koads,  U.  S.  Department  of  Agrlcu  ture,  and  the  Colorado 
i^^,'>""-?u^^'  Experiment  Station  Bull,-  In  265  (February 
1921).  The  Agricultural  Experiment  .Station  of  the  Co  orado 
Ul^st'rateT  ^°"'^«''-  ^°''^  Collins,  Col.  Paper  ;  6x9  in.  fpp.  28  : 
An  article  on  the  early  history  of  this  device  appeared  In  Enai- 

fw  »^,;  .  o'."-.  ■•■'-•,  ^-  ^-  ^\"«o"  and  C.  A.  Wright  d.-alt  with 
the  experimental  work  at  the  Cornell  Hydraulic  Laboratory.  The 
general  subject  wa.s  further  dlsrus..ed  by  Julian  Hinds.  Enginrer. 
ing  A  <  ti'a-/Jccord,  Dec.  23,  1920,  p.   1223.  -(■  '  »' 

^^'}JJ^-Ji.J}^^^^'^^^-''^  OF'  KERN  RIVER  AND  ADJACENT 
STREAMS  AND  THEIR  UTILIZATION-Bunitln  9  Y^llVoinii 
uepartment  of  hiigineerlng.  Based  on  Investigations  In  co- 
operation with  Kern  County,  the  Kern  County  Land  Co..  and 
i*""  7?^""  Ranch  Co.  S,-icramento,  Cal. :  As  above.  Paper ; 
6  x  9  In. ;  pp.  209  ;  eight  separate  maps  and  profiles. 
The  full  utilization  of  Kern  River  Is  considered.  Including  both 

''?,m''''.?""    Irrigation    uses,    tho   development  of  storage  and   the 

utilization  of  ground  water  supplies. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  th-e  views  ot  engineers  and  contractors. 
The  ranee  of  interest  should  he  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Two  Old  Eccentric  Arches 

Sir The  illustration  of  an  eccentric  elliptical  arch  that 

appeared   in   a    recent   issue   of   Engineering   Newx-Record 
Iironipt?  me  in  sending  you  a  photograph  of  an  old    (per- 


doubt  they  aid  in  developing  engineers  so  that  after  due 
experience  they  may  fill  positions  of  an  executive  character 
better  than  without  this  training.  The  qualifications  of  a 
good  manager  are  somewhat  illusive  and  they  develop  with 
experience  and  usually  with  maturity.  Whatever  the  diffi- 
culties may  be  they  constitute  no  reason  why  the  technical 
school  should  not  consider  the  possibility  of  a  training 
adapted  more  to  the  needs  of  a  manager  group  where  there 
is  evidence  of  ability  in  that  direction.  It  boots  nothing  to 
attempt  to  train  all  engineers  as  managers  but  it  is  im- 
portant that  the  education  of  all  engineers  should  be  broad 
enough  so  that  it  does  not  hinder  and  does  help  them  on 
their  way  to  executive  positions.  Then  some  might  well 
be  given  special  training  of  a  post  graduate  character  and 
designee!  for  the  managerial  type.  R.  L.  Sackett, 

State  College,  Pa.  Dean,  School  of  Engineering, 

Nov.  4.  Pennsylvania  State  College. 


haps  ancient)  aqueduct  near  the  city  of  Chihuahua,  Mexico, 
taken  in  1899,  in  the  belief  that  it  may  be  of  interest. 
Taft,  Cal.  W.  E.  Condon, 

Civil  Engineer. 

Some  Engineers  Good  Managers 

Sir— "The  Engineer  a  Failure  as  a  Manager"  offers 
another  topic  for  extended  and  perhaps  useful  discussion. 

Engineering  Neivs  pointed  out  some  thirty  years  ago  that 
about  50  per  cent  of  engineers  with  experience  graduate 
from  strictly  engineering  lines  into  executive  positions.  In 
view  of  old  statistics  and  confirming  data  of  a  more  recent 
date  it  does  not  sound  reasonable  to  say  that  the  engineer 
is  a  failure  as  a  manager.  Not  all  engineers  are  managers 
and  not  all  managers  are  engineers,  but  executive  positions 
have  a  persistent  way  of  offering  themselves  to  a  goodly 
proportion  of  engineers. 

No  doubt  the  typical  engineer  as  trained  by  experience 
or  by  our  technical  schools  and  experience  is  of  a  scientific 
and  studious  type,  disciplined  and  conscientious;  for  him  to 
be  otherwise  would  be  to  deny  his  birthright.  On  the 
other  hand  imagination,  vision  and  idealism  are  not  the 
result  of  training  but  rather  of  inheritance  and  association. 
No  good  reason  can  be  given  why  the  engineer  as  a  type 
should  not  have  as  large  a  degree  of  foresight  as  any  other 
class.  His  collegiate  training  does  not  minimize  idealism; 
why  should  his  experience  suppress  this  quality  any  more 
than  the  early  novitiate  which  the  lawyer  and  doctor  serve? 
Was  not  James  B.  Eads  inventive,  imaginative  and  also  a 
great  manager?  Ericsson  had  visions  and  realized  on  them 
in  a  most  spectacular  battle  which  revolutionized  the  navies 
of  the  world.  George  S.  Morison  was  a  great  engineer  and 
by  no  means  a  failure  as  a  manager.  Frank  Thomson  rose 
from  surveyor  to  president  of  the  Pennsylvania  Railroad. 
He  is  generally  considered  to  have  been  something  of  an 
engineer  and  one  of  the  greatest  railroad  organizers  of  this 
or  any  other  country.  The  history  of  the  railway  age  will 
list  a  number  of  engineers  who  were  managers  with  vision 
but  not  visionary. 

The  fact  remains  that  our  technical  institutions  have  not 
helped  seriously  in  training  engineers  to  be  managers,  until 
very  recently.  We  have  courses  in  Business  Administration, 
Engineering  Administration,  Industrial  Engineering  and  no 


Dirt  Is  Not  Earth 

Sir — A  correspondent  of  Engineering  News-Record,  Sept. 
29,  says  in  substance:  "Few  if  any  of  our  engineering 
institutions  lay  sufficient  stress  on  the  importance  of  an 
tiigineer's  ability  to  speak  or  write  the  English  language 
rorrectly." 

We  must  agree  with  this  statement  when  we  read  in 

•  ollege  textbooks  of  the  construction  of  "dirt"  roads  when 

•  arth  roads  are  meant.  Specifications  from  a  State  High- 
way Department  contain  the  statement,  "cover  the  shoulder 
drains  with  dirt."     Good  scholarship  is  offended  by  the  use 

if  the  term,  dirt,  except  in  ordering  its  removal  from 
materials. 

The  professional  engineers  are  now  engaged  in  making 
a  drive  to  secure  license  laws  in  many  of  the  States.  Doc- 
tors and  lawyers  are  not  licensed,  but  admitted  to  the  bar 
on  a  diploma  or  examination.  We  license  peddlers,  auc- 
tioneers and  formerly  saloon  keepers.  In  Michigan  engi- 
neers are  not  licensed,  but  are  registered  after  an  exami- 
nation or  producing  proof  of  qualification  for  the  work  of 
engineer  or  architect.  There  are  a  few  engineering  maga- 
zines that  use  the  so-called  simplified  spelling.  In  the  opin- 
ion of  your  correspondent,  not  many  really  able  engineers 
would  care  to  have  their  manuscript  mutilated  in  that  way. 
It  would  seem  that  in  the  many  years  since  the  founding  ot 
this  nation  the  steady  influx  of  foreigners,  representing 
every  known  tongue,  would  have  corrupted  the  English 
language.  Such  might  have  been  the  result  had  not  Noah 
Webster  stood  like  a  rock,  defending  and  protecting  our 
language  as  Washington  defended  and  protected  our  liber- 
ties. WiNFiELD  S.  Merrill, 

Kalkaska,  Mich.,  Oct.  14.        Registered  Civil  Engineer. 


Early  Overloading  of  Concrete  Floors 

Sir — The  writer  is  moved  by  certain  articles  which  have 
appeared  in  your  issues  during  the  current  year  upon  rein- 
forced-concrete  failures  to  express  some  conclusions  which 
experience  and  observation  have  caused  him  to  draw  re- 
garding reinforced-concrete  design. 

Probably  no  engineer  will  dispute  the  fact  that  it  is  not 
wise  to  permit  green  concrete  in  a  building  or  other  struc- 
ture to  be  overstressed  during  construction.  Collapse  or 
failure  may  not  occur,  but  the  concrete  is  likely  to  be  so 
damaged  that  it  will  give  trouble  later  on  by  working  and 
getting  out  of  shape,  although  it  may  carry  the  load  for 
which  it  is  designed. 

The  loads  which  come  upon  the  floors  of  such  light  build- 
ings as  office,  hotel,  apartment  and  school  buildings,  during 
the  construction  period  are  frequently  much  greater  than 
any  loads  to  which  these  same  floors  will  be  subjected  after 
completion.  When  such  floors  are  designed  for  a  live  work- 
ing load  of  40  lb.  plus  super-imposed  dead-load  of  20  lb., 
for  example,  they  are  almost  certain  to  be  overstressed  by 
the  construction  loads.  The  contractor  may  be  careful  and 
conservative  in  handling  his  work,  and  the  superintendent 
may  be  on  the  job  and  watchful,  but  brick,  stone,  sand  of 
some  other  material  will  be  piled  on  the  floors  and  the 
damage  done  without  the  knowledge  of  those  in  charge  of 
the  work.     There  is  a  feeling  prevalent  among  workmen 
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that  reinforced-concrete  floors  will  carry  anything.  Even 
though  subcentering  is  placed  throughout  the  building  and 
kept  in  place  as  long  as  possible  there  comes  a  time  when 
it  must  be  removed  so  that  work  can  proceed. 

The  writer  believes  that  the  floor  slabs  of  buildings  includ- 
ing joists  and  secondary  beams  should  not  be  designed  for 
iess  than  80  lb.  per  square  foot  live-load;  and  main  girders 
for  not  less  than  60  lb.  per  square  foot  as  a  minimum  for 
any  type  of  construction;  for  some  types  of  construction 
these  figures  should  be  increased  as  much  as  25  per  cent. 
The  columns  of  a  building  are  not  affected  in  the  same  way 
that  the  floors  are  by  construction  loads,  and  it  is  not 
necessary  to  be  as  conservative  in  designing  the  columns 
and  column  footings. 

In  determining  the  design  live-load  for  floor  slabs  and 
beams  there  are  several  important  points  which  should  be 
carefully  considered.  A  solid  concrete  slab  which  weighs 
say  80  lb.  per  square  foot,  and  designed  to  carry  a  live 
working  load  of  80  lb.  plus  20  lb.  per  square  foot,  may  be 
loaded  to  150  lb.  per  square  foot  and  the  material  will  be 
overstressed  about  28  per  cent.  A  light  joist  construction 
weighing  40  lb.  per  square  foot  and  designed  for  the  same 
working  load,  when  loaded  to  150  lb.  per  square  foot  will 
be  overstressed  about  36  per  cent.  If  the  live-load  for 
which  the  two  types  are  designed  is  40  lb.  instead  of  80  lb. 
and  each  should  be  loaded  to  120  lb.  per  square  foot,  the 
solid  concrete  slab  construction  will  be  overstressed  about 
43  per  cent  and  the  lighter  construction  about  60  per  cent. 
This  fact  must  be  borne  in  mind  by  the  designer  and  a 
larger  live-load  used  in  designing  the  lighter  weight  con- 
struction to  provide  against  possible  overloading  of  the 
floors  during  construction  or  after  completion  of  the  build- 
ing. 

The  advantages  of  two-way  and  multiple-way  reinforced- 
concrete  slabs  in  carrying  concentrated  loads  when  com- 
pared with  one-way  reinforced  slabs  and  beams,  and  to  a 
still  greater  degree  one-way  joist  and  girder  floor  construc- 
tion, are  well  known  and  appreciated  by  the  engineering 
profession.  This  advantage  must  also  be  kept  in  mind  by 
the  designers  of  reinforced-concrete  floors  to  provide  for 
construction  loads  and  also  for  possible  concentrated  loads 
after  the  building  is  completed.  Girderless  floors  which 
carry  the  slab  loads  directly  to  the  column  need  to  provide 
for  only  the  same  loads  that  the  main  girders  of  a  beam 
construction  building  would  be  designed.  This  follows  as 
a  matter  of  course. 

The  points  herein  brought  forward  should  receive  the 
consideration  of  those  who  are  responsible  for  drafting 
building  codes,  and  engineers  who  are  responsible  for  the 
design  of  either  reinforced  concrete  or  steel  buildings.  It 
is  not  sufficient  to  establish  minimum  design  loads  without 
regard  to  the  type  of  design  that  will  be  u.sed. 

It  is  entirely  possible  that  if  these  matters  are  given 
their  proper  consideration  there  will  be  fewer  failures  of 
reinforced-concrete  buildings.        Walter  H.  Wheeler, 

Minneapolis,  Minn.,  Oct.  22  Consulting  Engineer. 


Two  Concrete  Piers;  A  Lesson  in 
Competitive  Practice 

Sir — There  are  in  Manila  Bay  two  reinforced-concrete 
piers  which  constitute  a  most  striking  and  forceful  illus- 
tration of  the  advisability  of  following  correct  construction 
principles. 

Piers  "A"  and  "B"  (a  designation  used  for  the  purpose 
of  this  article),  are  both  flat-slab  and  girder  decks  founded 
on  precast  concrete  piles.  They  were  built  simultaneously 
in  1914,  under  almost  identical  conditions.  They  are  located 
about  two  thousand  feet  apart  and  subject  to  the  same  sea 
action.  Excellent  trap  rock  and  screenings  from  the  same 
quarry  and  sharp  clean  sand,  dredged  from  the  Pasig 
River  were  supplied  for  each.  The  same  brand  of  cement 
taken  from  the  same  shipments  and  warehouse,  and  fresh 
clean  water  from  the  same  pipe  were  used  throughout. 
Pier  "A"  is  subjected  to  vastly  greater  traffic  than  is 
Pier  "B." 

Pier  "A,"  after  seven  years'  hard  service,  is  in  splendid 
condition.     A   careful   survey   reveals   no   sign   of   serious 


concrete  deterioration,  nor  rupture  due  to  oxidized  rein- 
forcement.    There  are  a  few  rust  stains. 

Pier  "B,"  after  the  same  length  of  service,  is  in  an  ad- 
vanced state  of  disintegration.  At  least  seventy-five  per 
cent  of  the  deck  beams  are  cracked  and  spalled,  many  so 
seriously  as  to  expose  the  entire  side  and  bottom  of  the 
reinforcing.  The  bottom  of  the  floor  slabs  and  the  pile 
haunches  have  spalled,  exposing  the  steel  in  many  places. 
Many  other  places,  particularly  on  the  bottoms  and  sides  of 
the  main  floor  beams,  are  cracked  and  bulged.  A  chisel 
inserted  in  a  crack  will  bring  off  great  flakes  of  concrete 
exposing  steel  which  in  every  case  is  heavily  corroded.  The 
concrete  appears  to  be  of  excellent  quality.  The  floor  slabs, 
beams  and  haunches  are  strained  with  rust.  The  concrete 
piles  which  were  precast  in  special  forms  are  in  excellent 
condition. 

Here  we  have  two  piers  built  under  identical  circum- 
stances, one  in  perfect  condition  the  other  failing  rapidly. 
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RUSTED    STEEL    CAUSES    CONCRETE    BEAM    FAILURE 

The  answer?  It  is  simple,  simply  this.  The  superinten- 
dent who  built  pier  "A"  used  common  sense.  The  builder 
of  "B"  violated  two  of  the  most  fundamental  principles  of 
reinforced-concrete  construction,  particularly  vital  where 
the  work  is  exposed  to  sea  water. 

When  the  steel  was  delivered  to  both  piers,  it  was  found 
to  be  incorrectly  bent.  The  beam  stirrups  were  too  large 
and  the  longitudinal  beam  rods  were  bent  too  high.  The 
superintendent  on  pier  "A"  stopped  his  job,  and  re-bent 
his  steel.  The  superintendent  on  pier  "B"  was  too  busy  to 
do  likewise,  so  put  the  steel  in  as  it  came. 

The  serious  damage  to  pier  "B"  is  unquestionably  due  to 
heavy  corrosion  of  the  reinforcing  steel  because  it  was 
placed  too  closely  to  the  surface  of  the  concrete.  Measure- 
ments taken  at  many  places  show  that  it  was  embedded  but 
from  2  in.  to  11  in.,  which  is  entirely  insufficient  cover. 
This  is  an  excellent  illustration  of  the  vital  importance  of 
deeply  embedding  the  steel  in  rich  impervious  concrete,  on 
all  work  which  will  be  exposed  to  the  action  of  sea  water 
or  salt  air. 

Another  contributing  cause  of  this  failure  was  undoubt- 
edly the  practice  in  vogue  on  pier  "B"  of  pushing  the  port- 
able mixer,  with  piles  of  cement  and  aggregate  out  onto 
the  new  floor  slabs  within  a  day  or  two  after  they  were 
poured.  The  vibration  of  the  running  mixer  on  this  set- 
ting concrete  was  sure  to  open  hair  cracks,  and  weaken  the 
bond  between  the  concrete  and  steel.  It  is  a  practice  to  be 
condemned  utterly  on  this  class  of  work. 

The  writer  has  just  finished  two  concrete  piers  in  the 
same  neighborhood.  Portable  mixing  plants  were  used  on 
each,  which  were  not  allowed  to  move  out  on  a  new  piece 
of  deck  until  it  had  been  poured  two  weeks.  As  the  piers 
were  built  out  from  the  shore  end  this  ihvolved  considerable 
wheeling  of  concrete. 

Extreme  care  was  exercised  to  the  end  that  no  portion  of 
the  reinforcing  steel  should  approach  nearer  than  li   in. 
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to  the  surface  of  the  concrete.  It  is  believed  that  this  is 
insufficient  for  safety  and  permanence  under  conditions 
which  obtain  in  tropical  waters,  particularly  if  the  concrete 
will  be  exposed  to  any  abrasion.  The  minimum  depth  of 
rich  impervious  concrete,  measured  to  the  nearest  surface 
of  the  steel  should  be  not  less  than  2  in. 

Manila,  P.  I.,  Aug.  G  H.  H.  Braun, 

Engineer-Contractor. 


Some  Weaknesses  of  Aerial  Photo  Maps 

Sir — The  article  published  in  Engineering  News-Record 
of  Oct.  13,  p.  596,  on  aerial  photographic  mapping  is 
interesting  so  far  as  it  refers  to  reconnaissance  surveys, 
but  when  the  writer  attempts  to  show  that  photography 
may  be  substituted  for  ground  methods  of  accurate  survey- 
ing he  is  exceeding  the  limit  of  his  subject.  The  principles 
of  astronomy,  trigonometry,  geometry,  geodesy  and  per- 
spective cannot  be  consigned  to  oblivion  as  superfluous  by 
simply  pressing  a  button.  It  is  not  so  easy  as  that.  The 
use  of  aerial  photographs  for  surveying  has  been  investi- 
gated in  Europe  before  and  during  the  war — and  the  results 
achieved  only  served  to  demonstrate  what  was  already 
well  known  to  many  surveyors,  that  for  all  practical  engi- 
neering purposes  the  making  of  maps  from  photographs  is 
impossible. 

There  are  many  things  in  the  article  referred  to  which 
would  not  stand   the  test  of 
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man  who  was  asked  to  make  a  ground  line  plan  on  tracing 
of  the  photograph  on  p.  597 !  He  |night  get  a  little  work 
done  in  the  center  of  the  picture,  but  outside  of  that  it 
would  be  a  hopeless  task.  Look  at  the  E-shaped  building, 
for  instance,  at  the  crossing  of  Park  Ave.  and  34th  St.; 
judging  by  the  roof  there  would  appear  to  be  12  corners, 
but  only  one  is  visible  on  the  ground  line.  The  outer  part 
of  the  picture  is  not  in  plan  at  all  and  would  have  to  be 
treated  as  "oblique" — if,  indeed,  it  was  worth  it. 

The  use  of  aerial  photographs  for  making  accurate  plans 
is  a  very  difficult  proposition,  but  if  we  require  relief,  or 
contour,  maps  they  cannot  be  considered  in  any  shape  or 
form. 

The  day  of  the  airplane  as  a  surveying  instrument  has 
not  yet  arrived,  and  the  "old  field  tools"  referred  to  in  yont 
editorial  will  have  to  be  used  for  many  a  long  day  before  a 
substitute  is  found  for  reliable  mapping. 
Winnipeg,  Oct.  24.  P.  J.  Barry, 

Dominion  Water  Power  Branch,  Department 

of  the  Interior,  Canada. 


practical  demonstration,  but 
a  reference  to  one  or  two  may 
be  sufficient  to  show  the  gen- 
eral debility.  "Negatives, 
.  .  .  by  enlargement  or 
reduction,  can  be  brought  to 
a  uniform  scale  even  though 
the  airplane  from  which  they 
are  taken  does  not  fly  at  a 
constant  altituda."  The  per- 
spective, or  photographic  dis- 
tance between  two  points, 
may  differ  considerably  from 
the  horizontal,  or  plan,  dis- 
tance according  to  the  shape 
of  the  ground  and  this  cannot 
be  adjusted  by  merely  reduc- 
ing or  enlarging  the  picture. 
Nor  will  the  correct  altitude 
of  the  airplane  with  reference 
to  one  or  two  points  be  suffi- 
cient; the  elevation  of  all 
points  to  be  plotted  must  be 
ascertained  with  relation  to  a 
known  datum,  and  if  this  cannot  be  done  the  picture 
will  merely  be  a  sketch  map  without  a  scale.  In  rolling 
or  hilly  country  this  is  more  noticeable.  The  altitude 
of  the  airplane  is  not  the  governing  factor  as  may  be 
seen  from  the  diagram.  The  first  position  of  the  air- 
plane at  A  overlooks  two  points,  C  and  Z),  which  are  pro- 
jected on  the  photograph,  or  picture  plane.  200  ft.  apart; 
the  second  position  of  the  airplane,  B,  at  the  same  altitude, 
projects  the  same  two  points,  C  and  7),  on  the  picture  plane 
320  ft.  apart.  This  is  only  one  of  many  discrepancies  not 
referred  to  by  aerial  survey  enthusiasts  and  it  would  be 
interesting  to  learn  how  such  remarkable  closures  as  "an 
error  of  less  than  one-half  of  1  per  cent"  are  arrived  at. 
The  city  of  Rochester  may  be  on  very  level  ground,  but 
other  results  cannot  be  so  easily  explained. 

The  excerpts  taken  from  the  report  of  an  "engineer"  com- 
mencing— "An  aerial  map  of  the  city  would  show  more 
detail  than  we  could  ever  hope  to  put  on  any  plan  pre- 
pured  from  surveys,"  etc. — become  mere  nonsense  when  com- 
pared with  the  photographic  reproductions. 

The  last  paragraph  is  very  disheartening,  when  we  con- 
sider its  application  to  any  of  the  photographs  shown,  and 
they  must  have  been  picked  ones.  "By  placing  tracing 
paper  over  the  complete  mosaic,  all  information  desired 
may  be  traced  off,  thereby  giving  a  line  map  without  the 
photograph  showing."    Imagine  the  feeling  of  a  draughts- 


Problems  in  the  Chlorination  of  Water 

Sir — The  answers  to  Q.  9  in  "Problems  in  the  Chlorina- 
tion of  Water,"  Engineering  News-Record,  Sept.  15,  p.  444, 
show  a  wide  difference  of  opinion  among  plant  operators. 
I  believe  this  subject  should  be  discussed  further.  The 
question  was  stated  as  follows:  "Does  the  bacterial  re- 
duction effected  by  an  excessive  use  of  chlorine  warrant 
letting  down  on  the  possible  efficiency  of  filter  plants?  In 
other  words,  should  filter  efficiency  be  allowed  to  drop  with 
the  idea  that  the  bacterial  efficiency  may  be  raised  by  a 
liberal  use  of  chlorine?" 

I  believe  that  the  question  could  have  been  better  stated. 
The  implication  of  inefficient  plant  operation  is  one  that 
few  operators  would  admit  and  justly  so,  if  due  to  an  in- 
tentional low  percentage  of  bacterial  removal  by  their  fil- 
ters. Also  the  wording  "excessive  use  of  chlorine"  is  ill 
advised.  The  question  is  better  stated  in  the  editor's  note 
preceding  the  first  article,  p.  392,  Sept.  8  issue,  "Should 
plant  operators  strive  less  to  produce  a  low  bacterial  count 
by  filtration,  relying  on  chlorine  for  that,  and  try  to  get 
100  per  cent  clarification  as  economically  as  possible?" 

In  many  cases  the  answer  to  this  question  should  be 
"yes."  Mr.  Armstrong  says  that  "the  efliciency  of  a  filter 
plant  should  not  be  lowered  in  any  respect  with  the  idea 
of  making  un  for  careless  operation  by  the  use  of  chlo- 
rine." Note  his  phrasing:  "careless  operation."  The  op- 
orator  who  can  produce  the  same  results  from  a  plant  at 
a  lower  cost  per  million  gallons  than  the  one  using  a  larger 
dose  of  coagulants  is  a  "careless  operator"  because  he  does 
not  get  as  high  a  percentage  bacterial  removal  on  the  fil- 
ters. I  believe  the  way  this  question  was  put  influenced 
Mr.  Armstrong's  answer. 

Many  of  those  who  favor  dosing  the  water  with  chemi- 
cals so  as  to  obtain  an  effluent  from  the  filters  of  satisfac- 
tory sanitary  quality  regardless  of  the  chlorine  treatment 
seem  to  feel  that  reliance  on  the  chlorine  treatment  is  not 
a  safe  expedient.  This  is  probably  true  for  the  plant  that 
relies  on  one  chlorinating  outfit,  because  chlorine  tanks  be- 
come empty  and  are  not  always  immediately  replaced. 
The  apparatus  may  get  out  of  order  and  then  the  water 
does  not  receive  the  proper  does  of  chlorine,  thus  making 
chlorination  intermittent.  In  advocating  economical  op- 
eration by  obtaining  100  per  cent  clarification  by  means  of 
the  filterr  and  the  neces.sary  sanitary  quality  by  the  use 
of  chlorine,  please  give  operators  credit  for  insisting  (1) 
on  the  filter  beds  and  mechanical  equipment  being  main- 
tained in  first  class  operating  condition;  and  (2)  on  the 
chlorinating  apparatus  being  so  subdivided  that  the  me- 
chanical failure  of  one  unit,  the  emptying  of  one  cylinder 
without  immediate  replacement,  will  not  reduce  the  chlo- 
rine dose  below  the  point  necessary  to  obtain  a  water  of 
good  sanitary  quality.  • 

It  has  been  my  experience  that  the  chlorinators  on  the 
market  are  reiiable  and,  if  intelligently  installed  and  op- 
crated  in  duplicate  or  multiple  units,  can  be  relied  upon. 
Many   large  water    supplies   not  filtered   are   successfully 
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and  safely  chlorinated  by  this  arrangement.  The  cost  of 
the  equipment  is  small  when  compared  to  the  total  invest- 
ment in  the  plant.  Good  engineering  practice  should  then 
call  for  at  least  the  duplication  of  the  chlorinators.  This 
overcomes  the  objection  due  to  unreliability. 

If  the  plant  operators  owned  their  plants  and  had  to 
pay  for  the  coagulants  out  of  their  profits,  I  do  not  believe 
they  would  advocate  the  use  of  more  coagulant  than  was 
necessary  for  100  per  cent  efficiency  in  clarification  except 
under  certain  conditions  mentioned  later. 

Some  plants  are  fortunate  in  producing  satisfactory 
effluents  part  of  the  time  when  dosing  with  just  enough 
coagulant  to  obtain  a  good  clear  effluent  from  the  filters. 
Others,  producing  a  clear  effluent  but  not  a  water  of  satis- 
factory sanitary  quality,  are  troubled  with  odors  or  tastes 
due  to  the  chlorine  dose  necessary  to  give  the  desii'ed  bac- 
terial content.  Whether  this  is  due  to  primary  chlorine 
tastes  or  to  secondary  tastes  and  odors  due  to  trade  wastes 
in  the  water,  it  is  obvious  that  in  this  latter  case  the  co- 
agulant does  should  be  regulated  so  as  to  obtain  the  neces- 
sary bacterial  reduction  on  the  filters.  However,  the  latter 
case  is  special  and  does  not  represent  the  results  obtained 
in  the  majority  of  plants. 

Consider  a  hypothetical  filtration  plant  representing  ap- 
proximate average  filter  plant  conditions:  Assume  that 
200  lb.  of  alum  per  million  gallons  are  necessary  to  pro- 
duce a  clear  sparkling  effluent,  regardless  of  the  bacterial 
content;  that  300  lb.  would  be  required  for  an  effluent  of 
good  sanitary  quality,  and  when  using  200  lb.  of  alum  2  lb. 
of  liquid  chlorine  per  million  gallons  would  be  necessary 
to  reduce  the  bacterial  content  to  the  same  value  as  would 
be  obtained  without  chlorine  but  using  300  lb.  of  coagu- 
lant per  million  gallons.  Operator  1,  using  200  lb.  of  co- 
agulant at  2c.  and  2  lb.  of  chlorine  at  8c.,  saves  $1.84  per 
million  gallons.  If  the  16c.  used  for  chlorine  were  spent 
on  coagulant,  he  would  be  able  to  use  only  208  lb.  Oper- 
ator 1  is  saving  money  but  the  consumer  must  be  the  first 
consideration  of  the  operator.  Both  the  public  health  and 
the  public  pocketbook  should  be  considered  since  the  con- 
sumer is  ultimately  the  one  who  pays  the  bill. 

Suppose,  in  this  hypothetical  filtration  plant,  that  Oper- 
ator 1  doses  the  water  with  2  lb.  of  liquid  chlorine  just  as 
it  leaves  the  filters,  then  later  on  just  before  it  reaches 
the  pumps  he  gives  it  another  2-lb.  dose  of  chlorine.  The 
first  dose  of  chlorine  produced  an  effluent  equal  to  that  ob- 
tained by  Operator  2  with  300  lb.  of  coagulant  and  the 
second  dose  produced  approximately  the  same  factor  of 
safety  that  Operator  2  obtains  by  the  u.se  of  2  lb.  of  chlo- 
rine. Of  course,  the  same  effect  would  be  produced  by 
Operator  1  applying  the  chlorine  all  at  one  point.  The 
comparative  costs  would  then  be:  first  operator,  $4.32,  and 
second  operator,  $6.16.  Again  the  first  operator  saves 
$1.84  per  million  gallons. 

If  Operator  1  were  in  charge  of  a  plant  handling  water 
requiring  a  large  dose  of  chlorine  to  give  a  satisfactory 
plant  effluent  and  could  not  double  the  dose  on  account  of 
chlorine  tastes  in  order  to  obtain  the  necessary  factor  of 
safety  to  taka  care  of  the  failure  of  one  chlorine  appa- 
ratus, then  the  solution  in  this  case  would  be  the  use  of 
more  chlorinators.  If  it  were  necessary  to  apply  3  lb.  per 
million  gallons  to  reduce  the  bacterial  content  to  the  de- 
sired point  four  chlorinators  could  be  put  into  service, 
each  dosing  the  water  at  the  rate  of  1  lb.  per  million  gal- 
lons per  day.  The  failure  of  one  outfit  would  not  have  a 
serious  effect  on  the  quality  of  the  water. 

At  the  Akron  filtration  plant  three  chlorinators  are  in- 
stalled. Two  are  kept  in  constant  service,  the  output  from 
each  bein.f  regulated  so  as  to  be  equal.  Hourly  reading 
of  the  weights  of  the  chlorine  tanks  are  taken  and  recorded. 
The  third  chlorinator  is  kept  in  reserve.  During  the  past 
three  years  it  has  not  been  necessary  to  put  the  third  ma- 
chine into  service.  So  much  for  reliability  of  equipment. 
The  average  yearly  dose  of  liquid  chlorine  has  been  a  little 
over  2  lb.  per  million  gallons.  During  certain  periods 
over  4  lb.  per  million  gallons  are  used. 

The  editor's  statement  that  "the  consumer  is  the  first 
consideration  of  the  operator,"  and  that  "he  mu.st  con- 
tinually balance  the  public  health   against  the  form  and 


economy  of  treatment,"  is  true,  but  should  not  be  used  as 
a  cloak  for  an  inefficient  business  administration. 

It  is  daily  being  demonstrated  that  it  is  possible  with 
safety  to  the  consumer  to  operate  filtration  plants  to  ob- 
tain 100  per  cent  clarification  and  the  desired  color  re- 
moval, relying  on  the  chlorine  treatment  for  the  bacterial 
removal.  This  being  the  most  economical  form  of  opera- 
tion, it  seems  to  me  that  it  is  the  method  that  should  be 
followed,  except  in  the  few  special  cases  where  trouble  is 
encountered  due  to  primary  or  secondary  tastes  or  odors. 
An  exception  should  also  be  made  for  those  plants  hand- 
ling water  subject  to  sudden  changes  in  turbidity  or  pol- 
lution and  not  having  large  storage  basins  between  the 
filters  and  source  of  supply. 

Before  the  introduction  of  the  use  of  liquid  chlorine, 
polluted  water  was  filtered  so  as  to  obtain  a  safe  potable 
product.  With  the  same  or  greater  factor  of  safety  as 
formerly,  and  with  considei'able  reduction  in  operating 
costs,  we  can,  by  the  intelligent  use  of  liquid  chlorine, 
supply  the  consumer  with  safe,  potable  water.  If  chlo- 
rination  is  resorted  to  as  a  precautionary  rather  than  a 
primary  measure,  we  are  not  making  full  use  of  the 
knowledge  or  science  at  our  command. 

J.  S.  Gettrust, 

Kent,  Ohio,  Oct.  11.  Superintendent  of  Filtration. 


Paint  Research  Not  Lacking 

I  have  seen  Prof.  A.  H.  Sabin's  letter  of  Aug.  5,  appear- 
ing in  your  issue  of  Aug.  18,  p.  291.  I  have  noted  his  sug- 
gestion that  research  work  on  paint  be  started  at  the  Forest 
Products  Laboratory.  Such  work  has  been  under  way  at 
the  above  named  laboratory  for  several  years. 

Prof.  Sabin's  reference  to  the  difficulty  of  obtaining  rail- 
road specifications  is  also  noted.  He  must  know  that  there 
exists  in  Washington  an  interdepartmental  committee  on 
paint  specification  standardization.  This  committee,  which 
by  the  way  includes  engineering  representatives  of  the 
highest  type  from  various  railroads,  has  drawn  up  specifica- 
tions for  the  various  ingredients  used  in  paints,  as  well  as 
specifications  for  paste  and  prepared  paints,  used  by  the 
railroads  and  by  the  various  departments  of  the  United 
States  Government.  These  specifications  are  obtainable,  in 
the  form  of  circulars  of  the  Bureau  of  Standards,  from  the 
U.  S.  Government  Printing  Office.  They  are  being  widely 
used  throughout  the  United  States. 

The  writer  of  an  editorial  in  Engineering  News-Record 
in  connection  with  Prof.  Sabin's  article  (p.  262)  has  ap- 
parently been  misled  by  the  article  referred  to.  For  in- 
stance, he  makes  the  following  statements: 

"But  the  entire  subject  of  the  physical  action  of  paint 
coatings  is  closely  related  to  the  specific  case  referred  to, 
and  is  as  much  involved  in  ignorance.  Nor  is  there  any 
more  knowledge  on  the  chemical  problems  of  paint,  as  in 
fact  is  directly  suggested  by  a  second  case  which  Prof. 
Sabin  cites  to  support  his  argument." 

"Among  paint  users  there  has  always  existed  an  under- 
current of  belief  that  paint  is  a  field  of  mystery.     .     .     ." 

"Such  a  general  confession  would  be  a  significant  piece 
of  progress.  It  would  remove  one  of  our  great  industries 
from  its  state  of  medieval  mystery  and  put  it  on  a  plane 
of  scientific  knowledge." 

The  writer  of  the  above  editorial  is  probably  not  familiar 
with  the  fact  that  the  Paint  Manufacturers'  Association 
of  the  United  States  was  Undoubtedly  the  first  industrial 
organization  in  America  to  undertake  scientific  research  on 
a  co-operative  plan.  This  work  was  started  as  early  as 
1907,  when  the  laboratories  were  organized  and  an  extensive 
series  of  exposure  tests  inaugurated.  During  recent  years 
the  National  Varnish  Manufacturers'  Association  has 
joined  in  this  same  work,  which  is  now  conducted  at  the 
writer's  laboratory  in  Washington.  The  results  of  the  work 
are  published  monthly  in  the  form  of  pamphlets  for  the 
benefit  of  the  trade  at  large  and  for  the  consumers  of  paint 
as  well.  These  publications  have  from  time  to  time  been 
issued  in  the  form  of  books,  several  of  which  have  been 
published  by  the  McGraw-Hill  Book  Co.  of  New  York  City. 

Washington,  D.  C.  H.  A.  Gardner, 

Oct.  20.  Institute  of  Paint  and  Varnish  Research. 
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Hints  for  the  Contractor 


Mixers  on  City  Paving  Work  Charged 
by  Batch-Box  Method 

By  T.  W.  Dieckman 

With  the  Lakewood  Eng^ineering  Co..  Cleveland.  Ohio 

SEVERAL  Detroit  contractors,  including  Thomas  E. 
Currie,  J.  A.  Mercier  and  Julius  Porath,  have  devel- 
oped a  method  of  using  batch  boxes  to  charge  paving 
mixers  on  city  street  work.  This  gives  the  following 
advantages:  Eliminates  the  wheeling  and  shoveling 
crew;  prevents  damage  to  the  finished  subgrade,  be- 
cause materials  are  not  hauled  over  it  in  wagons  or 
trucks;  and  stops  losses  of  material  because  none  is 
piled  directly  on  the  subgrade — when  materials  are 
placed  on  the  subgrade,  contractors  usually  take  a  loss 


frame,  which  can  easily  be  picked  up  and  moved  as  the 
concreting  advances.  Generally  a  5-car  train  is  used; 
three  sets  of  trains,  or  a  total  of  15  cars  is  usually 
required.  This  means  that  there  is  one  train  at  the 
mixer,  one  at  the  bin  or  transfer  point,  and  one  in 
transit. 

When  the  last  batch  is  used  from  the  train  at  the 
mixer,  the  locomotive  is  already  there  with  another  train 
of  10  batches  on  the  inside  track.  These  are  placed, 
the  locomotive  uncoupled  and  backed  on  a  switch  to  the 
outside  track  to  pick  up  the  empties.  These  are  pulled 
down  to  the  switch  ready  to  be  placed  at  the  bin  or 
transfer  point  as  soon  as  the  loading  of  the  train  pre- 
viously placed  there  is  completed.  This  method  of 
operation  insures  that  the  mixer  is  at  all  times  supplied 


Roil  rood 


'lies      ft-_Z?     [Ill 


Confracfors ycird\  '     gjr, 
and   <;idina       '  1 


and  sidinq 
J      ' 


MaHrials 
■Bin 


'^  ^-fJarrow  i^aqe  raili^double  track  _     Street   to  bt  paved 


r 


PIG.  1.     BATCH-BOX  SYSTEM  WITH  MOTOR  TRUCK 
HAULAGE 

Streets  to  be  paved  shown  cross-hatched  :  transfer  points 
located,  in  turn,  at  A,  B  and  C 

of  5  to  10  per  cent  on  sand  or  stone,  since  it  is  not 
possible  to  clean  up  all  of  it. 

Sand  and  stone,  unloaded  by  crane  or  other  means  at 
the  contractor's  siding,  is  hauled  either  in  batch  boxes 
on  motor  trucks  or  in  bulk  by  motor  trucks  to  the  end 
of  the  street  to  be  paved,  or  to  some  convenient  cross 
street  intersection.  A  short  stretch  of  narrow-gage 
track  is  laid  on  the  subgrade  from  this  point  to  the 
mixer.  If  the  material  has  been  hauled  in  batch  boxes 
on  motor  trucks,  they  are  lifted  directly  on  to  the 
narrow-gage  cars  by  a  small  crane,  or,  if  the  material 
has  been  handled  in  bulk,  it  is  dumped  on  the  ground 
or  pavement  and  rehandled  into  a  small  portable  bin  by 
a  crane  or  bucket  elevator.  The  narrow-gage  cars  car- 
rying batch  boxes  are  run  under  this  bin,  charged  with 
the  proper  amount  of  sand  and  stone  and  hauled  by 
gasoline  locomotive  to  the  point  where  work  is  in 
progress. 

The  track  is  really  laid  as  a  double  track  from  the 
mixer  back  to  what  is  considered  about  a  day's  run. 
At  the  mixer  end  of  this  double  track  there  is  a  tran.sfer 
track  which  is  a  simple  contrivance  for  moving  the  cars 
and  empty  batch  boxes  from  the  inside  track  next  to 
the  paver  over  to  the  outside  track.  This  transfer  track 
consists  of  two  pieces  of  rail  just  long  enough  to  carry 
the  car.  They  are  set  to  the  track  gage  and  are  fast- 
ened on  angles  carrying  four  rollers  which  run  in  chan- 
nels and  allow  the  transfer  to  be  moved  easily  from  one 
track  to  the  other.    The  transfer  is  mounted  on  a  wood 


FIG.  2.     LAYOUT  WHEN  BULK  HAULAGE  IS  EMPLOYEP 
Transfer  point  first  at  A,  then  at  B. 

with     sufficient     material     to     operate     continuously. 

At  the  mixer  the  batch  boxes  are  lifted  off  the  run- 
ning gears  by  the  batch  transfer  of  the  paver  and  are 
swung  over  the  skip  where  the  material  is  dumped.  No 
sand  or  stone  is  placed  upon  the  finished  subgrade,  and 
no  wagon  or  truck  haul  can  damage  the  grading  after 
its  completion. 

With  this  method  only  3  men  are  required  to  charge 
the  paving  mixer,  while  with  wheelbarrows  a  crew  of 
about  18  would  be  needed.  When  material  is  dumped 
on  the  subgrade,  5  to  10  per  cent  of  it  is  lost  because 
it  cannot  be  cleaned  up.  With  the  method  here  de- 
scribed the  material  never  touches  the  subgrade,  and 
this  means  a  further  saving  to  the  contractor.  No 
hauling  is  done  over  the  finished  subgrade.  so  that  there 
is  no  extra  cost  for  retrimming  the  subgrade.  This 
cost  of  retrimming  only  25  per  cent  of  the  area  at  lOc. 
per  square  yard,  would  amount  to  $400  per  mile  of 
30-ft.  street. 

If  batch  boxes  are  hauled  on  motor  trucks  out  to  the 
street  to  be  paved,  bulk  cement  may  be  used,  which  will 
make  an  economy  of  at  least  15c.  per  barrel,  which  is 
about  $550  per  mile  of  30-ft.  street.  If  bag  cement  is 
used,  bags  will  all  be  handled  in  one  place,  instead  of 
being  carried  out  to  the  mixer  to  become  lost. 

A  great  advantage  of  the  system  is  its  ability  to  oper- 
ate in  weather  which  would  close  down  other  methods. 
A  wet  subgrade  is  no  bar  to  operation.  In  the-  opinion 
of  many  contractors  who  have  used  this  method,  its 
ability  to  continue  construction  under  weather  handi- 
caps is  its  biggest  asset. 
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British  View  of  Depression 
and  Recovery  Measures 

Lower    Bank    Rate    Needed    for    Trade 

Revival — Foreign  Markets 

Discussed 

In  a  report  to  the  Prime  Minister  the 
executive  committee  of  the  Federation 
of  British  Industries  has  given  its 
views  on  the  causes  of  the  present  de- 
pression and  on  remedial  measuj-es. 
The  suggestions  include  a  reduction  in 
direct  taxation,  export  credits,  loans 
to  the  Crown  Colonies  and  the  Domin- 
ions. There  are  views,  too,  on  exploita- 
tion of  foreign  markets  which  have  a 
special    interest    for    Americans. 

The  fundamental  causes  of  the  de- 
pression are  set  down  as:  1.  The 
general  impoverishment  of  the  world, 
owing  to  the  enormous  unproductive 
expenditure.  2.  The  destruction  of  the 
world's  standards  of  value,  due  to  in- 
flation of  cui-rencies.  3.  An  alteration 
of  the  world's  trade  channels,  due  to 
(a)  the  partial  or  complete  disappear- 
ance of  many  pre-war  markets  and 
sources  of  supply  and  (b)  the  develop- 
ment of  industries  in  countries  which 
formerly  exported  raw  materials  and 
imported  manufactured  goods. 

As  a  result  there  will  be,  first,  a 
period  during  which  there  will  be  seri- 
ous hindrance  to  international  trade 
and,  second,  a  longer  period,  which  will 
last  until  the  destruction  of  g-oods  and 
means  of  production  has  been  made 
good  by  hard  work  and  restricted  con- 
sumption. 

Stabiuze  the  Exchanges 
Looking  to  amelioration  of  conditions 
in  the  first  period  it  is  stated  that 
the  first  necessity  is  to  stabilize  the 
exchanges.  To  this  end  it  is  suggested 
that  Great  Britain  join  with  one  or 
more  strong  powers  to  impose  a  com- 
mon currency  policy  on  the  rest  of  the 
world.  Pressure  would  be  brought  to 
bear  through  the  extension  or  with- 
holding of  credits,  the  manipulation  of 
international  debts  in  some  cases,  the 
reparation  payments  and,  in  the  event 
or  extreme  recalcitrancy,  an  economic 
boycott.  The  ends  to  be  sought  would 
be  a  cessation  of  inflation  and  a  bal- 
ancing of  budgets,  followed  by  stabiliza- 
tion of  currencies  and  "re-anchoring 
them  to  gold,  though  not  necessarily 
in  the  same  ratio  as  their  pre-war 
currencies."  It  is  suggested,  also  that 
similar  pressure  might  be  exerted 
to  induce  countries  "which  are  con- 
stantly varying  and  raising  their 
tariffs"  to  lower  them  or  at  least  to 
stabilize  them. 

As  to  remedial  steps  affecting  both 
periods  the  consideration  is  urged  of 
a  lowered  Bank  rate,  to  induce  trade 
revival;  an  immediate  and  substantial 
reduction  of  direct  taxation  is  declared 
to  be  imperative;  export  credits  as  a 
means  of  developing  markets  not  too 
severely  affected  by  the  war  are  sug- 
gested, as  are,  also,  loans  to  enable 
the  Crown  Colonies  and  Dominions  to 
develop  their  territories.  It  is  recog- 
(Conthmcd  on  p.  832) 


President  Signs  $75,000,000  Federal-Aid  Road  Bill 

New  Act  Makes  $25,000,000  Immediately  Available— $15,000,000  for 
Forest  Roads — Event  Marked  by  Special  Ceremony 

President  Harding  affixed  his  signature  to  the  highway  bill  Nov.  9, 
thereby  making  $25,000,000  immediately  available  for  distribution  among 
the  states  for  federal-aid  road  projects.  The  remaining  $50,000,000  can-ied 
by  the  bill  will  become  available  Jan.  1.  In  addition  $15,000,000  is  made 
available  for  forest  roads  and  trails  during  the  next  two  years. 

■       The  signing  of  the  bill  fwas  accom- 

Agree  on  Paving  Brick  Standards   Pa">ed  by  more  than  the  usual  cere- 
"  "  mony,    so   that  a  motion  picture   could 

Representatives  of  engineering  socie-  be  made  of  the  event  which  marks  the 
ties  and  paving  brick  manufacturers  establishment  of  an  important  preced- 
met  Nov.  15  in  Washington,  D.  C,  with  ent  in  the  government's  highway  policy, 
officials  of  the  Department  of  Com-  There  was  a  preliminary  statement  by 
merce  and  agreed  to  recommend  to  the  W.  C.  Markham,  of  the  Kansas  High- 
several  engineering  societies  the  ap-  way  Commission,  who  has  been  acting 
proval  of  eleven  varieties  of  paving  as  the  legislative  representative  of  the 
brick  as  standard,  thus  eliminating  all  ■ 

the  remainder  of  the  66  varieties  now        ^^^  feder.\L-aid  HIGHWAY  FTOTDS 
current    The  11  varieties  recommended,  ^.^^^  g^  apportioned  AMONG 

all  of  them  8J  in.  long,  include  only  four  r^^^  ^g  STATES  ■ 

sizes    4  X  3J  in.;  3  X  4  in.;  3i  X  3i  in.       j,,^,^  '      A„„j„,„t 

and  3  X  3J  in.      Details  of  the  dehbera-     ^,^^^^^ $1,553,420.67 

tions  and  conclusions  will  be  publisnea    Arizona 1,053,281.44 

next  week.  Arkansas 1,254,142.20 

CaUfornia 2,452,098. 53 

Colorado 1,341,175.69 

Seven  Bidders  for  Big  New  York    gXwI^""* 365'625 '  oo 

Subway  Contract  Florida ,SS5'S?5?2 

•'  Georgia 1,997,957.58 

Bids  were  opened  by  the  New  York  w^ho ,?5^5^^S2 

Transit    Commission,    Nov.    9,    for   the  [LdiaS.." ' ' ;' '  ::::::-:;r'-:-  i:958  855  51 

construction    of    the    extension    of    the  Iowa 2!l02!872.74 

Queensboro    subway    from    its    present  {>'">f^; M??'??!^ 

terminal   at   Grand   Central   Station   to  iZl^^z.:::::::.':::.'.'::.'.:'.':.::.  996:989  64 

the  west  side  of  8th  Ave.     Seven  bids,  MaSae....'.'.'.'. ..'.'.. .'.'.'.'.'.'.'.'.'.'.'.'.'.  695!i6o:25 

all  from  New  York  firms,  were  received  J'^y'^P^. ,^1,°('^?  2! 

r.   ■^^  Massachusetts 1,096,176.04 

as   follows:  Michigan 2,249,532.43 

Powers-Kennedy    Contracting    Corp.,    Minnesota 2,123,597.07 

$3,839,000;    Kcvstone    State    Construe-     Mi'*<i»^-ippi i'5!«'??B  ?? 

tion  Co.,  $3,895,000;  F.  L.  Cranford  Inc.,     Montana 1546885  82 

$4,171,000;  Patrick  McGovern,  Inc.,  J4,-     Nebraska.'.'.'.'.'.' '.'.'.'.'.'.'.'.'.'.'.'.'.  l!58U89:50 

23.^),000;    Booth   &   Flinn,   Ltd.,   $4,389,-     Nevada X^A-IMll 

000 ;   Rodgers  &  Hagerty,  Inc.,  $4,800,-    j^t;:::  "^S?       942'87o' 95 

000;  T.  A.  Gillespie  Co.,  about  $5,000,-    n.w  Mexico I,i89;823.34 

nnn  New  Vnrk 3,696.447.97 

""V       J        i-   •         £       I.- I      4.1,      r-       _•  North  Carolina 1,709,333  911 

In  advertising  for  bids  the  Commis-     North  Dakota 1,164,714.42 

sion's  engineer  estimated  the  probable    Ohio 2,823,004.05 

cost  of  this  extension  at  $4,000,000  up-    Oklahoma l'?tH^?-Ji 

J  ('regon 1,102.063.99 

ward.  Pennsylvania 3,398,953.97 

Hh«le  Island 365,625.00 

Prizes  for  Papers  Offered  by      l-j];  g^oir:: ::: :::'.::.:::::;:     \%-Z\\ 

Illinois  Society  Tennessee 1,647,692.24 

Xlliuuib  OOLICIJ'  .j,^^^ 4,425,172.41 

Following  the  practice  initiated  last  VJ^o^t.'.'.'.-.v.'.'.'.'. :;'.::::::;:.::      365:625:00 

year,  the  Illinois  Society  of  Engineers     Virginia 1,456,828.47 

is  offering  five  prizes  of  $2.5  for  papers     Wiwhinpton 1,103,709.77 

in     five    fields    of     engineering     work:     jv-' Virginia 802,359.77 

Drainage,    sewerage,    roads    or    street    Wyoming 934,617.63 

paving,    surveying     and     miscellaneous     

civil  or  municipal  engineering.     To  en- 

courage  the  younger  members,  the  com-  American  Association  of  State  Highway 

petition   is   limited   to  those   who   have  Officials    throughout    the    consideration 

been   members   of   the   society   for   not  of  the  bill.     His  remarks  were  followed 

more  than  five  years,  and  is  open  also  by  a  statement  from  the   Sccretaiy  of 

to  candidates  for  membership.     Papers,  Agriculture,   who   pointed   out  that  the 

prepared  according  to  prescribed  rules,  bill  contams  provisions  for  road  mainte- 

must  be  submitted  by  Jan.  1,  1922,  and  nance,  which   should  meet  the  full  re- 

the  prize  papers  will  be  read  at  the  an-  quirements   specified   by   the   President 

nual  meeting  at  Decatur,  111.,  Jan.  24  to  in   his   message   to   Congress.     Senator 

26.  Particulars  of  the  terms  of  the  com-  Townsend     then     handed     a     specially 

petition  may  be  obtained  from  the  sec-  wrought    pen    to    the    President    who 

retary   of  the   society,   E.   E.    R.   Trat-  signed  the  engrossed  bill.     Others  who 

man    Wheaton    111  participated    in    the    exercises    incident 
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to  the  filming  of  the  ceremony  were 
John  M.  Parker,  Governor  of  Louisiana; 
Thomas  H.  MacDonald,  chief  of  the  U. 
S.  Bureau  of  Public  Roads;  the  senators 
and  representatives  making  up  the  con- 
ference committee  which  perfected  the 
bill  and  Paul  Wooton,  Washington 
correspondent  of  Engineering  News- 
Record. 

British  View  of  Depression 

(Coniinnrd  from  p.  831) 

nized  that  these  plans  might  involve 
further  borrowing,  and  thus  increase 
the  cost  of  these  schemes  over  their 
financing  out  of  taxation,  but  it  is 
suggested  that,  "this  expense  might 
well  be  repaid  by  a  more  rapid  re- 
turn  of  prosperity." 

The  work  to  which  the  suggested 
Dominion  loans  would  be  devoted  would 
be  state-aided  immigration  schemes, 
based  on  agricultural  assistance.  Such 
schemes  would  furnish  a  market  for 
British  products  and  also  relieve  the 
pressure  of  surplus  population  in  Great 
Britain. 

Even  if  all  these  remedies  should  be 
applied — and  with  success — a  long 
period  of  restricted  world  trade  is  for- 
seen.  Full  employment  can  be  obtained 
in  Great  Britain  during  that  period 
only  if  the  country  secures  a  larger 
proportion  of  the  world's  trade  than 
she  had  before  the  war.  Discussing  the 
possibility  of  obtaining  this  larger  pro- 
portion the  report  says: 

Competition  in  Foreign  Markets 
"It  seems  probable  that  circum- 
stances will  to  some  extent  assist  us 
in  this,  since  the  creditor  position  of 
the  U.S.A.,  coupled  with  the  mainte- 
nance of  a  high  tariff,  makes  it  extra- 
ordinarily difficult  for  them  to  develop 
competition  as  against  ourselves  in 
foreign  markets.  At  the  same  time  it 
is  possible  that  the- financial  and  other 
difficulties  of  our  European  competitors 
will  in  the  long  run  so  impair  their 
productive  power  as  to  render  them 
less  formidable  competitors  for  some 
time  to  come  than  the  temporary  effect 
of  the  exchanges  is  leading  us  to  con- 
sider them  at  the  present  time. 

"In  this  connection  it  is  interesting 
to  note  that  there  are  already  signs 
that  Germany,  the  most  formidable  of 
these  competitors,  may  already  be  be- 
coming a  less  important  factor.  They 
have  obtained  substantially  fewer  for- 
eign orders  at  recent  international 
fairs,  such  as  Leipzig  and  Utrecht, 
than  they  obtained  last  year,  and  there 
are  some  reports  from  countries  ad- 
jacent to  Germany  that  they  are  fail- 
ing to  deliver  goods  ordered  some 
months  ago,  and  that  in  some  cases 
additions  have  been  made  to  prices 
previously  agreed  upon. 

"These  indications  are  very  slight  at 
present,  but  tend  to  confirm  the  belief 
that  the  present  competitive  power  of 
Germany  is  based  very  largely  on  arti- 
ficial and  temporary  conditions,  which 
must  in  course  of  time  disappear,  these 
temporary  conditions,  of  course,  being 
the  continued  inflation  of  German  cur- 
rency and  the  direct  and  indirect  sub- 
sidies to  the  cost  of  living  to  which 
are  due  in  part  the  lower  labor  costs 
in  German  manufactures." 

Concluding  the  report  are  these  com- 
ments on  the  matter  of  lowered  costs 
of  production: 

"However  favorably  all  or  any  of 
these   causes    may   work   for   us,   they 


Paterson  Votes  to  Acquire  System 
of  Water-Works 


"Hydro"  Presents   Alternate 
St.  Lawrence  Scheme 

At    Ottawa   on    Nov.    14   the   Hydro-  By  a   vote   of   about   20,000   to   3,000 

Electric  Power  Commission  of  Ontario,  the    electorate   of   Paterson,   N.   J.,  de- 

through   F.    A.   Gaby,   Chief   Engineer,  clared  for  municipal  ownership  of  wa- 

laid     before     the     International     Joint  ter-works   on   Nov.   8,   but  for  no   spe- 

Commission  an   alternate  plan  for  the  cific  plan.     The  present  supply  is  from 

development  of  power  on  the  St.  Law-  the  Little  Falls  filter  plant  on  the  Pas- 

rence    to    replace    the    Wooten-Bowden  saic   River,   owned   by  the   East  Jersey 

scheme,    noted    in    Engineering    News-  Water   Co.   and   allied    interests,  which 

Record,    Sept.    8.     The   new   plan  calls  also  own  the  Paterson  distribution  sys- 

for    tvJo    series    of    dams    and    power  tern.    A  similar  vote  in  favor  of  munici- 

houses     and     is     claimed     to     produce  pal  ownership  was  cast  in  1910. 

1  600,000  hp.,  or  100,000  hp.  moi-e  than  On    the    same    date    Paterson    voted 

the  joint  report,  by  a  concentration  of  16,000   to   7,000,   against  abolishing  its 

dams  in  the    Long"  Sault  and  a  minor  Board  of  Public  Works  and  vesting  the 

plant  near   Morrisburg.     Another  plan  powers  and  duties  of  the  board  in  the 


was  presented  by  W.  S.  Connolh',  rep- 
resenting the  New  York  &  Ontario 
Power  Co.,  for  a  development  between 
Morrisburg  and  Waddington.  At  the 
same  hearing  Hugh  L.  Cooper,  of  New 
York,  presented  some  engineering  ob- 
jections to  the  Wooten-Bowden  plan. 

New  York  Pier  Extension  Allowed, 
Pending  New  Work 

By  order  of  Secretary  of  War  Weeks 
the  City  of  New  York  is  permitted  to 
continue  the  100-ft.  extension  of  the 
piers  in  the  Chelsea  district  of  the 
North  River  until  longer  piers  are  pro- 
vided farther  up  the  river.  This  is  a 
controversy  of  long  standing  and  by 
order  of  the  Secretary  of  War  some 
months  ago  the  Chief  of  Engineers  U.  S. 
Army,  was  required  to  shorten  the  two 
piers  in  question  because  of  their 
menace  to  navigation.  The  city 
promises  that  longer  piers  will  be  im- 
mediately provided  in  the  48th  St.  dis- 
trict in  the  North  River  and  contends 
that  until  such  long  piers  are  provided 
there  will  be  no  place  where  ships  of  the 
"Olympic"  and  "Aquitania"  type  can 
dock 


City  Council. 


Begin  Work  on  Industrial  District 
foi  Dallas,  Texas 

The  contract  for  all  grading  work  ^n 
the  new  Texas  &  Pacific  industrial  dis- 
trict at  Dallas,  Texas,  was  let  early 
this  month  and  all  track  work  is  ex- 
pected to  be  completed  by  Jan.  1.  This 
district  was  given  to  the  Texas  &  Pacific 
Ry.  Co.  in  exchange  for  the  removal  of 
their  main  line  from  Pacific  Ave.,  and  is 
the  result  of  city  planning  work  sug- 
gested by  the  city's  consultant,  George 
E.  Kessler  of  St.  Louis.  The  total  cost 
of  the  project,  exclusive  of  the  cost  of 
the  land,  will  be  $125,000. 


For  the  St.  Lawrence  Waterway 

At  a  joint  meeting  of  the  four  na- 
tional engineering  societies  at  New 
York  City  on  Nov.  14  the  arguments 
favorable  to  the  St.  Lawrence  water- 
way and  power  development  plan  were 
presented  by  a  distinguished  group  of 
speakers.  The  meeting  was  presided 
over   by    W.    L.    Saunders,    past   presi- 


-       -              .                    -.  .             L                     ... 

On   this   plea   the   Secretary   of  dent  of  the  American  Institute  of  Min- 

War  has  granted  a  further  extension  of  ing   and    Metallurgical    Engineers    who 

time.  turned     the     introducing     of     speakers 

over  to  Julius- Barnes,  head  of  the  U.  S. 

Grain  Corporation  during  the  war.    The 

can    only    diminish    the    problem.      We  speakers  were  H.  I.  Harriman,  president 

have   got  to   realize  that  if  we  are  to  of  the  New  England  ^ower  Co.,  Boston; 

sell    goods    to    an    impoverished    world  Gov.   Henry   J.   Allen,   cjf   Kansas;    ex- 

we  must  sell  them  at  a  price  which  that  Gov.  W.  L.  Harding,  ofi  Iowa;  and  Roy 

world   can   afford   to   pay,   and   that    if  S.    MacElwee,    recently    chief    of    the 

foreign   labor  costs  are  below   ours   in  Bureau  of  Foreign  and  Domestic  Com- 

any   trade,   either  through   their  work-  merco. 

men    accepting    lower    rates    of    remu-  Mr.   Barnes   and   Mr.   Harriman   laid 

neration    than    ours,   or    giving    higher  the    basis    of    argument    favorable    to 

efficiency  for  similar  remuneration,  no  the  proposed  project  in  explicit  terms, 

artificial    measures    will    enable    us    to  but  the   hit  of   the   evening  was   made 

continue    to    give    employment    in   that  by  Governor  Allen,  who  chose  to  state 

trade.  the  position  of  the  Middle  West  by  con- 

"The    lowering   of    the   cost    of    pro-  troverting  a  recent  speech  of  Governor 

duction  involves,  of  course,  two  factors.  Miller  of  New  York,  in  which  the  lat- 

The   first  is  the   improvement   of  man-  ter  attacked  the  St.  Lawrence  project 

agement,  organization,   and   plant,   and  In  answer  to  the  New  York  governor's 

requires    time,    and    above    all    the    ex-  claim     that    the     Barge     Canal     would 

penditure  of  capital,  which  the  war  an4  answer    every    purpose    of    navigation 

present  taxation  and  the  diminution  of  hoped    to    be    served    by   the    St.    Law- 

the  world's  capital   resources  will   ren-  rence  waterway.   Governor   Allen  said: 

der  it  extraordinarily  difficult  to  supply.  "We  are  bound  for  Liverpool,  not  Buf- 

"The   second   factor   is   either   an   in-  falo," — a     concise     statement     of     the 

creased  efficiency  of  labor  in  proportion  whole  pro-St.   Lawrence  argument. 


to  its  remuneration  or  decreased  re- 
muneration without  a  decrease  in  effi- 
ciency. The  choice  before  the  country 
is  to  reach  this  result  either  by  agree- 


At  the  outset  of  the  meeting  Mr. 
Saunders  read  a  letter  from  various 
New  York  bodies  asking  that  the  engi- 
neering  societies    set   aside   a   day   for 


ment,    which    would    be    infinitely    the  the    expression    of    arguments    against 

quickest  and  most  satisfactory  to  every-  the    waterway.      Mr.    Saunders    stated 

one  concerned,  or  by  the  sheer  force  of  that  Governor  Miller  had  been  asked  to 

circumstances   —   continued    unemploy-  this  meeting  but  had  declined, 

ment,    continued    distress,    and    in    the  There  was  a  large  attendance  at  we 

ultimate     resort     starvation     for     the  meeting,    the    main    auditorium    of  the 

workman  and  bankruptcy  for  the  cm-  Engineering     Societies    buildme    being 

ployer."  filled  to  overflowing. 
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Drainage  in  One  Missouri  County 
To  Cost  $1,172,556 

Ten  projects  for  the  drainage  of 
jnarsh  and  sour  lands  in  Grundy 
County,  Missouri,  aggi-egate  82  milts 
of  large  ditches  to  reclaim  55,680 
acres  at  a  cost  of  $1,172,556.  With  a 
cost  of  $20  to  $30  per  acre  the  land 
value  is  expected  to  be  increased  by 
$40.  Two  projects  are  completed, 
three  are  under  contract,  and  five  are 
in  the  preliminary  stages,  the  esti- 
mated cost  of  these  five  being  about 
$625,000. 

Joseph  Stewart,  Trenton,  Mo.,  is  en- 
gineer for  the  Sugar  Creek  and  two 
Medicine  Creek  drainage  districts;  M. 
H.  Mooney,  Trenton,  Mo.,  engineer  for 
Grand  River  drainage  district  No.  1, 
and  M.  Hazen,  St.  Joseph,  Mo.,  en- 
gineer for  the  Brimson  drainage  dis- 
trict. Of  the  work  under  contract, 
McWilliams  Dredging  Co.,  Chicago, 
has  485,000  cu.yd.  for  the  10-mile 
Muddy  Creek  ditch;  the  Rinehart  Con- 
struction Co.,  St.  Joseph,  Mo.,  has  the 
Wilson  Township  ditch,  and  the  Samp- 
son Construction  Co.,  St.  Joseph,  Mo., 
has  422,000  cu.yd  for  the  18 -mile 
Honey  Creek  ditch. 


Iowa  Water-Works  Section 

Against  Raising  Pressure 

For  Fires 

Serious  objections  to  raising  water 
pressure  above  the  normal  during  fires 
were  raised  at  the  meeting  of  the  Iowa 
Section  of  the  American  Waterworks 
Association  Nov.  1-3,  at  Omaha.  The 
section  declared  by  resolution  that  the 
method  was  an  undesirable  practice  and 
that  the  use  of  motor  pumpers  or  other 
auxiliary  apparatus  be  extended  as  rap- 
idly as  possible  as  being  more  suitable 
and  economical.  C.  R.  Henderson, 
manager,  Davenport  Water  Co.,  stated 
that  an  excessive  pressure  during  a  fire 
was  a  mistake,  due  to  the  likelihood  of 
breaks  in  mains  at  a  critical  time. 

In  the  resolution  passed  are  the  fol- 
lowing points:  An  increase  of  pressure 
in  itself  results  in  more  water  being 
discharged  through  the  numerous  leaks 
which  always  exist  and  more  water 
being  used  through  fixtures,  in  damage 
to  plumbing,  in  the  breaking  of  service 
pipes,  and  at  time,  the  breaking  of  large 
water  mains,  all  at  a  time  when  the 
whole  water  supply  should  be  strictly 
conserved.  Accidents  to  pumping  ma- 
chinery and  valves  are  more  apt  to  oc- 
cur, and  do  occur,  under  the  additional 
strain  and  during  the  excitement  of 
raising  fire  pressure.  An  increased 
pressure  ordinarily  requires  that  water 
stored  in  elevated  reservoirs  be  shut  off 
during  fires,  and  so  made  unavailable, 
in  order  to  permit  of  direct  pumping 
into  the  mains,  resulting  in  an  extra 
burden  being  placed  on  filter  plants,  and 
consequent  danger  of  an  epidemic  fol- 
lowing a  conflagration. 

In  handling  fires  in  high  buildings  and 
in  the  case  of  other  serious  hazards,  fire 
departments  now  require  large  and 
powerful  streams  far  beyond  the  ca- 
pacity of  domestic  waterworks  systems 
to  supply.  Such  streams  and  such  pres- 
sure can  be  furnished  by  motor  pump- 
ers without  the  hazard  of  raising  pres- 
sure in  the  city  mains,  making  more 
and  shorter  lines  of  hose  available  with- 
out the  heavy  expense  for  equipment 
and  operation  formerly  required  in  the 
case  of  steam  fire  engines. 


Suggest  Commission  of  Engineers 
on  Denver  Water  Problem 

The  Denver  Civic  and  Commercial 
Association  has  proposed  to  the  Mu- 
nicipal Board  of  Water  Commissioners 
that  a  commission  of  three  engineers 
be  appointed  to  study  and  report  upon 
the  needs  of  the  water  system,  with  a 
view  to  inspire  the  citizen  with  con- 
fidence as  to  the  necessity  of  a  bond 
issue.  The  association  recommends  one 
consulting  engineer  of  national  promi- 
nence, a  prominent  government  engi- 
neer acquainted  with  the  water  supply 
problem  of  the  Rocky  Mountains,  and 
a  local  engineer  of  standing  and  ex- 
perience. The  names  suggested,  from 
which   the   water   board   might   choose, 


Ten  Hetch  Hetchy  Headings 
Advanced  4060  Ft.  in  October 

In  October  the  10  headings  of 
the  mountain  division  tunnels  of 
the  Hetch  Hetchy  water  supply 
system  for  San  Francisco  were 
driven  by  the  Construction  Com- 
pany of  North  America,  a  total  of 
4,060  ft.  This  is  the  highest 
monthly  progress  yet  made  on  the 
project.  In  the  total  of  679  shifts 
worked  in  October  the  average 
heading  advance  was  5.98  ft.  The 
number  of  holes  in  each  round 
varied  from  25  in  altered  slate  and 
schist  to  50  in  monolithic  granite. 
On  Nov.  1  a  total  of  45,073  ft.  had 
been  driven  leaving  approximately 
50,000  ft.  to  go.  The  date  on  which 
the  tunnel  driving  will  be  com- 
pleted is  now  estimated  to  be  about 
March,  1923. 


are  as  follows:  James  H.  Fuertes, 
Dabney  H.  Maury,  and  Nicholas  S.  Hill, 
Jr.,  for  the  consulting  engineer;  Arthur 
P.  Davis  for  the  government  engineer; 
Herbert  S.  Crocker,  L.  G.  Carpenter 
and  F.  C.  Steinhauer  for  the  local 
engineer.    

International  Chamber  To  Meet 
in  Rome 

Announcement  was  made  recently  by 
the  American  section  that  the  second 
annual  meeting  of  the  International 
Chamber  of  Commerce  will  be  held  in 
Rome,  Italy,  during  the  week  of  Sept. 
18,  1922.  At  the  first  annual  meeting, 
held  last  June  in  London,  there  were 
more  than  200  American  business  men, 
representing  virtually  every  industry 
in  the  United  States,  in  attendance. 
The  date  set  for  the  next  meeting  was 
decided  upon  at  a  recent  meeting  of  the 
council  of  the  International  Chamber 
held  in  Paris. 


35  Per  Cent  Gain  in  Asphaltic 
Pavement  Yardage 

Reports  from  city  engineers  to  the 
Asphalt  Association,  New  York,  show 
that  over  30,000,000  sq.  yds.,  or  l,7r)0 
miles  of  asphaltic  pavement,  30  ft.  wide, 
will  be  laid  on  city  streets  this  year. 
Reports  from  state  highway  depart- 
ments indicate  that  23,000,000  sq.  yd. 
will  be  laid  on  the  state  highways  while 
the  area  laid  in  counties  and  other  dis- 
tricts will  bring  the  total  to  65.000,000 
sq.  yd.,  or  3,090  miles  of  asphalt  pave- 
ments 30  ft.  wide.  This  will  be  an  in- 
crease of  35  per  cent  over  the  yardage 
in  1920. 


Southern  Power  Co.  To  Build 
Two  New  Plants 

The  Southern  Power  Co.,  through  the 
office  of  W.  S.  Lee,  vice-president  and 
chief  engineer,  has  announced  that  it 
has  just  let  contracts  for  the  wheels 
and  generators  for  the  two  new  stations 
on  the  Catawba  River. 

The  first  of  these  is  an  addition  to  the 
present  plant  at  Great  Falls,  S.  C,  and 
will  be  known  as  Great  Falls  Power 
House  No.  2.  The  machinery  contracts 
now  let  call  for  three  units,  each  of 
18,750  k.v.a.  capacity.  In  the  plant  con- 
struction are  involved  35,000  cu.  yd.  of 
concrete  masonry  and  100,000  cu.  yd.  of 
excavation.  The  dam  at  this  point  is 
already  constructed,  and  the  wheels  will 
operate  under  a  head  of  72  .'t. 

The  second  new  installation  is  to  be 
made  at  a  point  12  miles  from  Char- 
lotte, N.  C,  and  will  be  knovm  as  the 
Mountain  Island  Station.  This  will  be 
an  entirely  new  installation.  The  work 
required  includes  the  building  of  a  dam, 
penstocks,  power  house,  etc.  Four 
18,750-k.v.a.  units  are  to  be  installed. 
The  construction  work  includes  220,000 
cu.  yd.  of  concrete  masonry;  250,000 
cu.  yd.  of  rock  excavation  and  400,000 
cu.  yd.  of  earth  fill.  The  head  at  this 
plant  will  be  80  ft. 

The  wheels  and  generators  in  the  two 
plants  vnll  be  of  identical  design.  The 
wheel  contract  has  been  let  to  the  S. 
Morgan  Smith  Co.  and  the  generator 
contract  to  the  AUis  Chalmers  Co.  Con- 
tracts for  the  construction  work  are  to 
be  let  shortly. 

Jersey  City  Favors  Municipally- 
Owned  Gas  Works 

A  majority  of  nearly  31,000  votes  was 
cast  in  Jersey  City  on  Nov.  8  in  favor  of 
acquiring  or  building  gas  works  for 
light,  heat  and  power  for  both  public 
and  private  use.  No  plan  of  action  has 
yet  been  adopted. 

Bureau  of  Standards  Studies  Soil 
Corrosion  on  Iron  and  Steel  Pipe 

The  Bureau  of  Standards  has  re- 
cently undertaken  an  extensive  investi- 
gation of  the  corrosive  action  of  soil  on 
pipes  used  for  gas  and  water  mains 
and  services.  In  this  investigation  the 
Bureau  of  Standards  has  the  co-opera- 
tion of  the  Bureau  of  Soils  of  the  De- 
partment of  Agriculture,  pipe  manufac- 
turers and  the  public  utilities.  Forty 
locations  have  been  selected  as  repre- 
sentative of  the  principal  families  of 
soils  to  be  found  throughout  the  United 
States  and  in  them  will  be  buried  a 
number  of  samples  of  every  kind  of 
iron  and  steel  pipe  in  commercial  use. 

Complete  data  on  the  physical  and 
chemical  properties  of  the  soil  will  be 
obtained,  al.so  the  chemical  analyses  of 
the  pipe,  their  microstructure,  and 
complete  metallurgical  heating  will  be 
determined.  Extensive  laboratory  ex- 
periments will  be  conducted  to  deter- 
mine the  effects  of  variations  in  indi- 
vidual characteristics  of  both  soils  and 
pipe  materials.  Some  tests  of  repre- 
sentative pipe  coatings  will  also  be 
undertaken. 

It  is  expected  that  a  good  deal  of 
data  as  to  the  relative  rates  of  corro- 
sion of  different  kinds  of  pipes  in  the 
soils  under  observation  will  be  obtained 
within  two  or  three  years,  but  the  ex- 
periment will  probably  continue  over  a 
period  of  eight  or  ten  years.  Progress 
reports  will  be  published  periodically. 


834 


ENGINEERING     NEWS-RECORD 


Vol.  87,  No.  20 


Plan  To  Tap  Lake  45  Feet 
Below  Water  Level 

The  Tule  and  Baxter  Creek  Irrigation 
Districts  in  northern  California  have 
contracted  with  Leon  Bly  for  the  con- 
struction of  a  complete  irrigation  sys- 
tem to  provide  50,000  acre-ft.  of  water 
per  annum,  and  to  cost  $1,250,000.  The 
contractor  is  to  turn  the  system  over  to 
the  districts  with  water  rights,  rights- 
of-way,  structures,  etc.,  complete  and 
ready  for  operation.  The  two  districts 
involve  a  total  of  25,000  acres  in  the 
Honey  Lake  basin  and  the  water  supply 
is  to  be  taken  from  Eagle  Lake. 

The  plan  proposes  a  distribution  sys- 
tem by  means  of  an  8,000-ft.  tunnel 
that  wll  tap  the  lake  45  ft.  below  water 
level.  There  are  approximately  1,000,- 
000  acre-ft.  in  the  lake  above  the  pro- 
posed tunnel  level.  If  the  level  is  drawn 
down  45  ft.  below  the  present  height, 
the  area  of  the  lake  surface  would  be 
reduced  from  30,000  to  8,000  acres  and 
the  saving  in  evaporation  on  this  22,000 
acres  is  expected  to  be  enough  to  supply 
the  annual  requirements  of  the  districts. 

Features  of  the  distribution  system 
will  be  a  5,000-ft.  flume  to  carry  250 
sec.-ft.,  and  several  large  siphons,  one 
of  which  will  be  52  in.  in  diameter  and 
16,000  ft.  long.  The  area  to  be  irri- 
gated is  largely  sage-brush  lands,  most 
of  which  are  now  desert.  The  scheme 
for  tapping  Eagle  Lake  has  long  been 
under  consideration;  a  tunnel  was 
started  in  1873  but  never  finished. 

T.  H.  Means  of  the  Cope,  Rand, 
Means  Co.,  San  Francisco,  is  engineer 
for  the  irrigation  districts. 


cense  fees  are  inadequate  to  provide 
funds  necessary  for  proper  mainte- 
nance, and  the  fees  bear  no  relation  to 
the  wear  and  tear  to  which  the  vehicle 
licensed  subjects  the  highway.  The 
legal  weight  limit  here  is  equaled  by 
only  three  other  states  in  the  Union." 


Ask  Bids  To  Build  Piers 

of  Philadelphia  Bridge 

Bids  to  construct  the  two  main 
piers  of  the  Delaware  River  bridge 
to  connect  Philadelphia  and  Cam- 
den are  asked  by  the  Delaware 
River  Bridge  Commission,  806 
Widener  BIdg.,  Philadelphia,  until 
3  p.m.,  Dec.  19.  The  piers,  located 
approximately  at  the  pierhead 
lines,  are  to  be  sunk  to  bed  rock 
by  the  pneumatic  caisson  process. 
They  will  be  70  x  143  ft.  each. 


California  Objects  to  High  Road 
Costs  for  Heavy  Trucks 

Pointing  out  that  in  the  production  of 
motor  trucks  in  the  United  States  in 
1920  only  2  per  cent  were  of  5-ton  ca- 
pacity and  only  1  per  cent  over  5  tons, 
the  California  Highway  Commission  has 
issued  the  following  statement,  which 
raises  the  question  of  the  advisability  of 
adding  greatly  to  road  construction 
costs  for  the  sake  of  a  comparatively 
few  users: 

"As  the  ratio  of  use  must  be  in  close 
proportion  to  the  ratio  of  production, 
it  follows  that  only  about  3  per  cent 
of  vehicles  using  California  State  high- 
ways are  of  the  so-called  heavy  duty 
type.  This  year  there  were  approxi- 
mately 40,000  trucks  of  all  kinds  regis- 
tered in  the  State,  which  indicates  only 
about  1,200  to  1,500  trucks  of  5-ton  or 
more  capacity. 

"Highway  construction,  like  other 
governmental  activity,  is  based  on  pub- 
lic necessity,  and  this  necessity  should 
be  met  reasonably  when  highways  are 
built,  adequate  to  sustain  90  per  cent 
of  the  traffic.  In  California  this  per- 
centage will  include  all  motor,  and 
other  vehicles,  up  to  and  including  two 
ton  capacity.  Assuming  that  for  .$30,- 
000  per  mile  an  improved  hiRhway  can 
be  built  adequate  to  sustain  90  per  cent 
of  the  vehicular  traffic  of  the  State,  but 
that  it  will  require  $50,000  per  mile  to 
construct  a  highway  which  will  sustain 
the  weight  required  by  10  per  cent  of 
heavier-duty  trucks,  should  the  general 
tax  payer  be  required  to  invest  an  'ad- 
ditional 66  per  cent  in  road  construction 
for  the  exclusive  benefit  of  this  partic- 
ular class  of  heavy  vehicles? 

"In  California  highways  are  being 
constructed  from  bond  funds  provided 
by  general  taxation.     Motor  vehicle  li- 


Civil  Service  Examinations 
United  States 

For  the  United  States  civil  service 
exa)ni)mtio7is  listed  below  apply  to  the 
United  States  Cix'il  Service  Coynmission, 
Washington,  D.  C,  or  to  a)iy  local 
office  of  the  Civil  Service  Commission. 

One  vacancy  in  each  of  these  posi- 
tions in  the  Bureau  of  standards.  De- 
partment of  Commerce,  Washington. 

Structural  Engineer,  $3,600  to  $4,800 
a  year. 

Associate  Structural  Engineer,  $2,500 
to  $3,600  a  year. 

Assistant  Structural  Engineer,  $1,800 
to  $2,400  a  year. 

Junior  Structural  Engineer,  $1,200  to 
$1,500  a  year. 


Engineering  Societies 


Calendar 

Annual  Meetings 

AMERICAN  PUBLIC  HEALTH  ASSO- 
CIATION. Nuw  York  City  ;  Annual 
ilLCting.  New  York  City.  Nov.  8-19. 

NATIONAL  MUNICIPAL  LEAGUE. 
Niw  York  City  ;  Annual  Meeting, 
Cliicago,    Nov.    16-18. 

.VMERICAN  SOCIETY  OF  MECHAN- 
ICAL ENULN'EERS.  Xew  York 
Citv ;  Annual  Meeting,  New  York 
City,    Dec.    a-9. 

AMERICAN  ASSOCIATION  OP 
STATE  HIGH\V.\Y  OFFICIALS; 
Annual  Meeting,  Omaha,  Neb., 
Dec.    5-8. 

AMEmiCA.V  ROAD  BUILDERS  AS- 
SOCI.VTION,  New  York  ;  Annu;il 
Convention  and  Good  Roads 
Show.  Chicago.  Jan.  17-20. 

AMERICAN  SOCIETY  OF  CIVIL  EN- 
GINEERS. New  York  City;  Annual 
Meeting,  New  York  City.  Jan.  18-1 9. 


The     Engineers     Club     of     Seattle, 

(Wash.)  has  leased  the  College  Club 
Building  as  its  new  headquarters. 

The  Houston  (Tex.)  Engineers'  Club, 
on  Nov.  1,  was  addressed  by  Dr.  Ed- 
ward Ardern  of  Manchester,  England, 
on  "Activated  Sludge  Process." 

The  Webster  City  Engineers'  Club  of 
Webster  City,  Iowa,  Oct.  29,  was  ad- 
dressed by  E.  E.  Schenk,  on  "What  the 
Club  can  do  for  the  City,"  and  by  Prof. 
J.  H.  Dunlap  on  "Is  the  Present  Engi- 
neering Education  Adequate?"  Mr. 
Schenk  argued  that  the  engineer  should 


mold  public  opinion  to  the  attainment 
of  better  public  improvements.  Fol- 
lowing Prof.  Dunlap's  talk  a  committee 
on  the  education  an  engineer  should  re- 
ceive was  appointed  to  collaborate  with 
active  Iowa  clubs  and  report  to  the 
Iowa  Engineering  Society  in  January  at 
Sioux  City. 

The  Princeton  Engineering  Associa- 
tion of  New  York,  composed  of  tech- 
nical graduates  of  Princeton  Univer- 
sity, has  created  "The  Cyrus  Fogg 
Brackett  Lectureship  in  Applied  En- 
gineering Technology."  The  lectures 
will  be  given  at  Princeton  ahd  the 
speaker  at  the  first  meeting,  Dec.  1,  will 
be  Samuel  InsuU,  president  of  the 
Commonwealth  Edison  Co.,  Chicago,  on 
the  subject  of  "The  Production  and 
Distribution  of  Electric  Energy  in  the 
Central  Portions  of  the  Mississippi 
Valley." 

The  Allied  Engineering  Association, 

Charleston,  S.  C,  at  its  Oct.  17  meeting 
was  addressed  by  Col.  Eugene  Kelly, 
manager  of  the  White  Truck  Agency, 
Charlotte,  on  the  motor  truck,  «its  uses, 
cost  and  maintenance,  and  also  on  good 
roads. 

The  Society  of  American  Military 
Engineers,  New  York  Post,  at  its  meet- 
ing Nov.  1,  in  the  Engineering  Socie- 
ties' Building,  New  York  City,  was  ad- 
dressed by  Maj.  George  W.  Johnson,  of 
Columbia  University,  on  "Strategy  and 
Tactics  ofthe  Great  War  in  Their  Rela- 
tion to  Geographical  and  Geological 
Features  of  the  Theatre  of  Operations." 
The  talk  was  illustrated  by  lantern 
slides. 

Engineering  Institute  of  Canada — At 

a  recent  meeting  of  the  civil  engineers 
of  London  and  St.  Thomas,  Can.,  pre- 
liminary plans  were  made  for  a  form- 
ation of  a  branch  of  the  Institute.  Qr- 
ganization  will  take  place  Nov.  16.  At 
the  preliminary  meeting,  H.  A.  Brazier, 
city  engineer  of  London,  was  elected 
chairman. 


Personal  Notes 


Harry  L.  Maier,  formerly  engi- 
neer in  charge  of  sewers,  Street  and 
Sewer  Department,  Wilmington,  Del., 
has  been  appointed  chief  engineer,  suc- 
ceeding Edgar  M.  Hoopes. 

James  W.  Phillips,  chief  of 
the  grade-crossing  division  of  the 
Bureau  of  Surveys,  Philadelphia,  has 
been  engaged  to  represent  the  City  of 
Minneapolis  in  a  suit  involving  $12,- 
000,000. 

A.  C  R  A  I  N  E,  formerly  division  en- 
gineer of  the  Chicago,  Burlington  A 
Quincy  R.R.  St.  Joseph,  Mo.,  has  been 
appointed  district  engineer,  mainte- 
nance of  way,  with  headquarters  at  St 
Louis,  Mo. 

George  Posey,  who  recently  has 
assisted  in  preliminary  surveys  of  the 
Sacramento- Woodland  railroad  and  in 
Richmond  harbor  developments,  has 
been  appointed  surveyor  of  Alameda 
County,  Cal. 

Donald  E.  A.  Cameron,  for- 
merly engineer  with  Robinette-Bruyere- 
Cameron,  Toledo,  Ohio,  has  been  ap- 
pointed chief  engineer  for  the  Watt? 
&  Suhrbier  Co.,  general  contractors, 
Toledo,  Ohio. 
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Richard  A.  Hale  has  been 
rppointed  chief  engineer  of  the  Essex 
Co.,  Lawrence,  Mass.,  to  fill  the  va- 
cancy caused  by  the  death  of  Hiram  F. 
Mills.  As  resident  eng-ineer,  Mr.  Hale 
took  charge  of  the  Essex  Co.  work  in 
1892,  when  Mr.  Mills  went  to  Lowell. 
Later  on,  Mr.  Hale  was  made  principal 
assistant  engineer.  Although  Mr.  Mills 
held  the  title  of  chief  engineer  up  to 
the  time  of  his  death  he  had  not  visited 
Lawrence  nor  taken  any  active  part  in 
the  Essex  Co.  for  the  past  ten  years. 

J.  E.  Barlow,  formerly  city  man- 
ager of  Dayton,  Ohio,  has  been  ap- 
pointed city  manager  of  New  London, 
Conn. 

The  R a n d 0  LP h -  Per k I n s 
C  0.,  engineers  and  manager,  successor 
to  Isham  Randolph  &  Co.,  the  Edmund 
T.  Perkins  Engineering  Co.,  and  the 
George  B.  Massey  Co.,  has  incorporated 
with  offices  in  Chicago.  The  officers  of 
the  company  are  LeRoy  K.  Sherman, 
president;  George  B.  Massey,  vice- 
president;  Charles  T.  Mordock,  treas- 
urer; and  Robert  Isham  Randolph,  sec- 
retary. Mr.  Sherman  was  formerly 
chief  engineer  and  vice-president  of  the 
Edmund  T.  Perkins  Engineering  Co. 
Mr.  Massey  is  a  mechanical  engineer 
specializing  in  excavating  machinery 
and  methods.  Mr.  Mordock  was  for- 
merly Chicago  representative  of  the  J. 
G.  White  Co.  and  specializes  in  public 
utilities.  Mr.  Randolph  was  formerly 
senior  partner  of  the  Isham  Randolph 
&  Co.,  specializing  in  land  drainage, 
levees  and  pumping  plants. 

Theodore  F.  Leist,  formerly 
major  of  Engineers,  Construction  Di- 
vision, U.  S.  Army,  and  recently  archi- 
tect of  the  central  district  with  the 
bureau  of  valuation,  Interstate  Com- 
merce Commission,  has  been  made 
Chicago  representative  of  the  National 
Lumber  Manufacturers'  Association. 


Obituary 


Samuel  M.  Gray,  consulting  en- 
gineer, of  Providence,  R.  I.,  died  in 
Slocum,  R.  I.,  Nov.  5.  A  sketch  of  his 
professional  experience,  which  included 
31  years  of  practice,  mainly  in  the  fields 
of  water-works  and  sewerage,  will  ap- 
pear in  next  week's  issue. 

Col.  George  H.  Webb,  chief 
engineer,  Michigan  Central  R.R.  since 
1905,  died  Nov.  3  in  Newton,  Mass.  He 
was  born  in  Dubuque,  Iowa,  in  1860 
and  was  graduated  from  the  Pennsyl- 
vania Military  College  in  1880.  His 
first  position  was  that  of  rodman  with 
the  Baltimore  &  Ohio  R.R.;  later  he 
was  levelman  and  transitman  with  the 
Pittsburgh  Southern  Ry.  and  division 
engineer  Pittsburgh  &  Western  R.R. 
Leaving  railroad  work  in  1883  he  be- 
came city  engineer  of  Johnstown,  Pa. 
and  in  1884  was  made  engineer  in 
charge  of  construction  work  for  the 
Johnson  Steel  Street  Rail  Co.  Later 
he  returned  to  railroad  work  as  assist- 
ant engineer  on  branch  lines  of  the 
Chicago,  Burlincton  &  Quincy  R.R.  and 
from  1889  to  1>-91  he  was  engaged  in 
the  construction  of  government  rail- 
ways in  Chile,  for  two  years  of  this 
time  as  division  engineer  of  the  North 
and  South  American  Construction  Co., 
in  charge  of  all  construction.  He  then 
became  division  engineer  and  superin- 


tendent of  construction,  Summit  divi- 
sion. Central  Ry.  of  Peru,  through  the 
main  range  of  the  Andes.  From  1893 
to  1897  he  was  engaged  in  private  engi- 
neering practice,  and  then  became  chief 
engineer  of  the  Cincinnati,  Georgetown 
&  Portsmouth  Ry.  His  connection  with 
the  Michigan  Central  began  in  1903, 
when  he  located  the  Ostimo  division. 
During  the  war  he  was  lieutenant- 
colonel  of  the  16th  Eng:ineers  in  France 
and  later  served  as  section  engineer, 
intermediate  section,  (east)  of  the 
Division  of  Construction  and  Forestry 
of  the  A.  E.  F.,  at  Nevers. 

Howard  C.  Holmes,  civil  and 
consulting  engineer  of  San  Francisco, 
died  in  that  city  on  Oct.  30.  He  was 
born  in  Nantucket,  Mass.,  in  1854.  He 
went  to  San  Francisco  and  started  at 
an  early  age  as  a  surveyor;  when  he 
was  nineteen  years  old  he  made  the 
topographical  survey  for  the  develop- 
ment of  Lake  Chabot.  For  some  years 
he  was  assistant  engineer  of  the  Cali- 
fornia State  Board  of  Harbor  Commis- 
sioners and  later  chief  engineer.  Early 
in  his  career  he  gave  attention  to  the 
construction  of  cable  railways  and  was 
identified  with  both  design  and  construc- 
tion on  a  number  of  the  San  Francisco 
cable  systems  as  well  as  similar  lines 
in  Seattle,  Portland  and  Spokane.  He 
had  charge  of  the  foundation  work  on 
the  San  Francisco  Ferry  Building  and 
carried  out  the  construction  of  the 
Alameda  mole,  the  Key  Route  Mole, 
the  greater  part  of  the  Oakland,  Ala- 
meda and  Piedmont  Railroads,  the 
yacht  harbor  and  freight  and  passenger 
terminal  at  the  1915  Panama  Pacific 
Exposition  and  the  Hunter's  Point 
drydocks.  He  was  at  different  times 
the  former  consulting  engineer  of  the 
Massachusetts  Harbor  and  Land  Com- 
mission, the  Esquimalt  Shipbuilding 
and  Drydook  Co.  of  British  Columbia, 
the  Port  of  Portland  Dock  Commission, 
the  Bethlehem  Shipbuilding  Co.,  the 
Moore  Shipbuilding  Co.,  the  Western 
Pacific  R.R.  and  other  corporations. 

William  E.  Baker,  civil  engi- 
neer, died  in  New  York  City  Nov.  7. 
He  was  born  in  Springfield,  Mass.,  1856, 
and  was  graduated  from  Lafayette  Col- 
lege in  1877,  of  which  institution  he  wps 
a  trustee  for  many  years.  From  1877 
to  1888  he  was  engaged  in  railway  work 
on  the  engineering  staflf  of  the  St.  Paul 
&  Pacific  R.R.  as  transitman  and  engi- 
neer; as  transitman  with  the  engineer- 
ing staff  on  the  survey  of  the  Canadian 
Pacific  Ry.  through  the  Rocky  Moun- 
tains; and  as  resident  engineer  in 
charge  of  bridges  and  buildings  of  the 
International  &  Great  Northern  Ry. 
From  1888  to  1892  he  was  with  the 
Thompson  Houston  Electric  Co.  in 
charge  of  installation  of  electric  equip- 
ment of  the  West  End  Street  Ry.,  Bos- 
ton,  Mass.  He  was  general  manager 
of  the  Columbian  Intramural  Ry.,  at 
the  World's  Fair  in  Chicago  and  later 
general  superintendent  and  general 
manager  of  the  Metropolitan  West 
Side  Elevated  R.R.,  Chicago. 

Major-Gen.  Peter  C. 
H  a  I  N  s,  U.  S.  A.,  retired,  Civil  War 
veteran,  and  former  member  of  the 
Isthmian  Canal  Commission,  died  at 
Washington,  D.  C,  Nov.  7.  He  was 
born  in  Philadelphia  in  1840  and  was 
graduated  from  the  U.  S.  Military 
.Academy  at  West  Point  in  1861.  He 
was  commissioned  second  lieutenant  in 
the  Second  Artillery  on  June  24,  1861, 
and  two  years  later  wai  transferred  to 


the  Corps  of  Engineers,  being  promoted 
through  the  several  grades  until  he 
became  a  brigadier-general  in  1903. 
During  the  Civil  War,  he  served  in  the 
defenses  of  Washington,  in  the  Manas- 
sas campaign  and  was  engaged  in  the 
battle  of  Bull  Run.  He  was  in  the 
Virginia  Peninsular,  Maryland  and 
Rappahannock  campaigns,  and  was 
chief  engineer  of  the  Thirteenth  Corps 
from  March  until  July,  1863.  In  1862 
he  was  brevetted  captain  "for  gallant 
and  meritorious  services"  in  the  battle 
of  Hanover  Court  House.  Va.;  major, 
in  the  same  year,  for  services  during 
the  siege  of  Vicksburg,  Miss.;  and 
lieutenant-colonel,  in  1865,  for  services 
during  the  war.  He  served  also  in  the 
Spanish-American  war  as  brigadier- 
general  of  volunteers  and  was  in  com- 
mand of  the  Third  Division,  First  Army 
Corps,  and  later  was  in  command  of  the 
Second  Brigade,  First  Division.  He 
was  a  member  of  the  Nicaragua  Canal 
Commission  in  1897  and  1898  and  later 
served  as  a  member  of  the  Isthmian 
Commission.  His  army  assignments 
included  numerous  works  of  harbor  and 
river  improvement  and  harbor  defense. 
He  retired  from  active  service  in  the 
army  in  1904.  He  was  appointed 
major-general,  U.  S.  A.,  in  1916,  under 
a  special  act  of  Congress  and  was  as- 
signed to  active  duty  in  1917  as  engi- 
neer, Norfolk  Harbor  and  River  Dis- 
trict. He  retired  from  active  service 
in  1918.  Gen.  Hains  developed  the 
concrete  mixer  which  bears  his  name. 


Equipment  and 
Materials 

Lever-Handled  Hacksaw 

A  portable  hacksaw  for  cutting  rails 
and  steel  shapes,  brought  out  by  Crerar, 
Adams  &  Co.,  of  Chicago,  has  the  frame 
clamped  to  the  rail  or  shape  to  ensure 


a  straight  cut  and  the  saw  is  operated 
by  a  long  lever  so  that  the  work  is 
faster  and  less  laborious  than  operat- 
ing a  hand  hacksaw.  The  frame  is  ad- 
justable to  any  width  up  to  9  in.  and 
to  any  horizontal  angle  up  to  45  deg. 
Saws  14  to  17  in.  long  are  used,  and 
the  machine  in  working  order  weighs 
about  110  lb.  Track,  bridge  and  build- 
ing construction  and  track  mainte- 
nance are  the  fields  of  work  for  the  new 
hack.saw.  It  is  stated  that  a  90-lb.  rail 
can  be  cut  in  30  minutes,  a  125-lb.  9-in. 
grooved  girder  rail  in  45  minutes,  and  a 
9-in.  I-beam  in  25  minutes. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Railroads  Show  Operating  Gain 

The  net  operating  income  of  197 
Class  1  railroads  amounted  to  $82,707,- 
607  for  September,  1921,  an  increase 
of  11  per  cent  reported  for  September, 
1920.  This  report  lacked  four  roads 
to  be  complete.  Road  revenues  for  the 
month  were  $479,938,638,  a  decrease  of 
19.7  per  cent  compared  with  the 
amount  a  year  ago.  Operating  ex- 
penses for  the  197  roads  were  26.2 
per  cent  less  this  year  than  in  Septem- 
ber, 1920.  Expenses  this  year  stood 
at  $865,342,237.  In  August  the  roads 
reported  net  railway  operating  income 
of  $90,241,103. 

The  greatest  single  saving  in  expense 
was  accomplished  by  the  eastern  dis- 
trict which  cut  its  operating  cost  29.8 
per  cent. 

Railways  Placing  Orders  For 
New  Equipment 

The  Chicago,  Burlington  &  Quincy 
R.R.  and  the  Colorado  &  Southern  Ry. 
Co.  have  been  authorized  to  purchase 
$15,000,000  worth  of  new  rolling  stock, 
and  it  is  understood  that  immediate 
arrangement  is  to  be  made  for  the 
purchase  of  7,300  freight  cars,  55  heavy 
freight  and  passenger  locomotives  and 
127  all  steel  passenger  cars.  This  de- 
cision was  made  on  the  "belief  that 
there  is  a  decided  upward  tendency  in 
traffic  and  that  before  long  additional 
facilities  will  be  required  to  meet  the 
transportation  demands  of  the  country. 

A  report  has  been  made  also  that  the 
Illinois  Central  R.R.  Co.  has  placed 
orders  for  900  cars,  at  an  aggregate 
cost  of  $2,660,000  and  has  invited  bids 
for  2,000   coal   cars   to  cost  $4,000,000. 

Railroads  Refused  Right  to 
Raise  Freight  Rates 

The  Public  Service  Commission  of 
Missouri  has  notified  the  committee 
representing  the  Missouri  railroads  that 
it  would  refuse  to  increase  their  freight 
rates  on  coal,  coke,  stone,  brick,  gravel, 
limestone,  cement,  oil,  etc.,  in  compli- 
ance with  the  order  of  the  Interstate 
Commerce  Commission  issued  Novem- 
ber 4.  The  refusal  of  the  public  service 
commission  is  construed  as  meaning 
that  no  permits  for  higher  rates  upon 
the  commodities  listed  will  be  filed  until 
the  right  or  lack  of  right  of  the  Inter- 
state Commerce  Commission  to  regulate 
freight  rates  is  determined  by  the  Su- 
preme Court  of  the  United  States. 

Labor  Paragraphs 

The  79  member  firms  of  the  Employ- 
ers' Association  of  Detroit  added  4,400 
workers  to  their  pay-rolls,  making  the 
total  at  work  115,800,  although  half  are 
on  part  time  schedules. 

Sacramento  is  in  urgent  need  of 
building  labor  of  all  classes.  Lowered 
material  prices  are  reported  to  have  in- 
creased construction. 

Bricklayers  now  place  1,300  brick  per 
day  as  against  600  to  700  ir  war  days, 
according  to  W.  L.  Rathmann,  president 
of  the  St.  Louis  Chapter  of  the  Ameri- 
can Institute  of  Architects. 


Trend  of  Business 

Stock  Market— Better  tone  result- 
ing from  good  news  from  iron  and 
steel  industry,  improved  demand  for 
copper,  good  railroad  reports,  and 
the  upward  trend  of  the  bond  mar- 
ket. Total  sales  last  week  were  2,- 
484,337,  as  against  6,641,461  a  year 
ago;  high  average  of  fifty  stocks 
was  about  67  as  compared  with 
nearly  80  in  the  same  week  last  year. 

Bonds — Slight  check  on  buying, 
probably  due  to  unloading  by  those 
who  bought  at  low  prices  eight  or 
ten  months  ago.  New  issues  were 
heavy  for  a  three-day  week,  totaling 
$55,000,000.  Two  industrial  issues— 
Goodyear  Tire  &.  Rubber  Co.  8  per 
cent  sinking  fund  debentures,  due 
1931,  at  99^,  and  Wilson  &  Co.  ten- 
year  7i  per  cent  convertible  deben- 
tures, at  96J— amounted  to  $37,725,- 
000.  Municipals  strong  throughout 
the  week. 

Money — No  stringency,  and  easy 
money  expected  to  the  end  of  the 
year.  Following  is  range  of  rulini? 
call  money  loans  last  week  and  for 
the  same  period  in  other  years:  5i 
per  cent;  9  per  cent  in  1920;  8  in 
1919;  6  in  1918;  4  in  1917;  23  in  1916; 
i;  in  1915,  5:]  in  1914.  Total  ex- 
changes of  checks  last  week  (two 
holidays)  in  New  York,  as  reported 
by  the  Clearing  House  was  $2,840,- 
410,705  compared  with  $4,665,924,- 
290  the  preceding  week. 

Foreign  Exchange — German  marks 
dipped  to  .33  cent.  Other  markets 
generally   inactive. 

Textiles — Census  Bureau  reports 
that  cotton  actually  ginned  prior  to 
Nov.  1  amounted  to  6,646,136  bales 
against  the  Department  of  Agricul- 
ture's forecast  in  October  of  6,537,- 
000  as  the  total  yield.  A  net  1921 
crop  of  7,500,000  bales  is  predicted. 
The  contract  cotton  market  has 
dropped  $9  as  a  result  of  the  Cen- 
sus report;  spot  down  $6.  Thus, 
with  ample  supply,  prices  are  not  ex- 
pected to  go  higher. 

October  Steel  Production  was  one- 
third  greater  than  for  September. 
October  steel  ingot  production  was 
at  the  rate  of  23,000,000  gross  tons 
per  year,  or  44  per  cent  of  estimated 
capacity.  The  Corporation's  unfilled 
tonnage  decreased  273,841  tons  lasi 
month.  Steel  prices  are  slightly 
weaker  than  last  week. 


Chicago  Committee  Proposes 
to  Enforce  Landis  Award 

A  committee  of  citizens  of  Chicago 
has  been  formed  to  bring  about  a  full 
adoption  and  enforcement  of  the  terms 
and  conditions  laid  down  two  months 
ago  by  Judge  Landis  in  the  building  ar- 
bitration decision. 

The  reasons  for  the  establishment  of 
the  committee  were  summed  up  by  J.  W. 
O'Leary  at  the  organization  meeting: 
"In  spite  of  kis  efforts  and  the  agree- 
ments of  contractors  and  building  trade 
unions  to  participate  in  the  arbitration 
some  contractors  and  unions  have  pro- 
ceeded with  work  in  Chicago  without 
regard  to  the  award.  .  .  .  The  com- 
mittee is  making  no  fight  on  trade 
unions  as  such.  Those  unions  which,  in 
letter  and  in  spirit,  have  accepted  the 
Landis  award  and  are  working  under  it, 
will  have  the  support  of  the  committee 
in  their  action.  Those  crafts  which  with- 
draw from  the  award  or  refuse  to  ac- 
cept its  conditions  automatically  place 
themselves  beyond  the  support  of  the 
public.  Those  contractors  who  have 
entered  into  agreements  with  unions 
outside  of  the  award  deserve  neither 
the  consideration  nor  the  support  of 
the  public." 

More  than  150  citizens  have  already 
enrolled  and  all  the  money  necessary  to 
carry  on  the  work  is  said  to  be  avail- 
able. Addresses  have  been  mads  by 
leaders  of  a  similar  movement  in  San 
Francisco  where  it  is  said  $1,000,000 
was  available  in  a  similar  campaign  to 
clear  up  the  restrictions  on  the  building 
industry. 

New  Roads  for  New  Jersey 
to  Cost  $1,885,741 

Road  building  contracts  aggregating 
$1,885,741  will  be  awarded  by  the  New 
Jersey  State  Highway  Commission  as 
a  result  of  President  Harding's  con- 
ference on  unemployment  giving  $942,- 
870  in  federal  aid  to  New  Jersey.  The 
national  appropriation  was  voted  with 
the  understanding  that  New  Jersey 
would  match  whatever  appropriation 
was  forthcoming.  New  Jersey's  allot- 
ment conies  out  of  the  $75,000,000  avail- 
able for  road  work.  Govemor  Edwards 
wired  the  Government  that  "New 
Jersey  will  immediately  prepare  to  con- 
tract "for  new  roads  as  a  result  of  this 
action." 


Building  Trades  Employers  Make 
Survey  of  New  York  City 

A  complete  survey  of  conditions  in 
the  building  industry  in  New  York  City 
is  being  undertaken  by  the  Building 
Trades  Employers'  Association  upon 
which  the  1922  wage  agreement  between 
employers  and  employees  will  be  predi- 
cated." The  survey  will  reveal  exactly 
what  is  to  be  expected  in  the  volume  or 
construction  needed  and  likely  to  be 
contracted  for  under  a  given  set  of  con- 
ditions. It  is  also  hoped  that  informa- 
tion will  be  secured  which  will  indicate 
the  attitude  towards  construction  Ol 
building    and    loan   associations,  banKS 
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and  other  financial  institutions  having 
money  to  loan  for  construction  pur- 
poses. 

The  employers  association  feels  that 
labor  and  materials  are  not  alone  re- 
sponsible for  the  holding  up  of  work, 
and  cites  several  examples  in  support  of 
such  a  contention.  It  points  to  Phila- 
delphia, for  instance,  that  despite  a  23 
per  cent  reduction  in  wages,  still  lacks 
construction  of  any  magnitude. 


similar  reduction  is  to  be  sought.  It  is 
not  known  exactly  what  the  reduction 
will  be  but  it  is  believed  it  will  approx- 
imate 10  per  cent  for  all  operatives  in 
the  eastern  and  western  districts.  The 
wage  reduction  will  affect  approxi- 
mately 1,650,000  railroad  workers  of  all 
classes. 

It  is  understood,  however,  that  the 
new  wage  reduction,  if  granted  by  the 
Railroad    Labor   Board,   will    be   trans- 


rates  are  considered,  it  is  possible  that 
the  consideration  of  the  proposed  wage 
reduction  w-ill  not  be  arrived  at  by  the 
Railroad  Labor  Board  before  three  or 
four  months.  However,  it  is  believed  in 
railroad  circles  that  the  Railroad  Labor 
Board  will  not  long  hold  off  considera- 
tion of  the  proposed  reduction  if  an 
immediate  translation  of  that  reduction 
into  lower  railroad  rates  is  quite 
possible  of  realization. 


Do  You  Know  the  Business  Side  of  Construction? 


T^HE  KIND  of  business  informa- 
tion published  weekly  by  Engi- 
neering Neu's-Record  needs  to  be  read 
by  all  engineers,  contractors  and  ma- 
terials producers  and  dealers  who 
hope  to  keep  up  with  the  business  of 
their  profession  and  industry.  Engi- 
neering News-Record  keenly  recog- 
nizes the  need  for  economizing  read- 
ers' time.  Expert,  inside  knowledge 
of  finance  and  trade  can  come  only 
with  deep  and  continual  study  of  the 
multifarious  elements  that  make  up 
modem  business.  Financial  leaders 
employ  such  students  of  business  to 
keep  them  and  their  executives  in- 
formed of  the  movements  in  industry 
and  the  meanings  of  the  movements. 
Engineering  Neivs-Record.  gives  a 
rapid  survey  of  business  in  general 
and  of  construction  affairs  in  par- 
ticular. 

A  general  knowledge  of  the  trend 
of  business,  as  referred  to  the  con- 
struction industry,  is  essential  to  the 
successful  conduct  of  engmeering  and 
contracting  enterprises.  Such  knowl- 
edge goes  a  long  way  toward  assuring 
the  success  of  both  the  organization 
and  the  individual.  It  is  this  knowl- 
edge that  Engineering  News-Record 
is  offering  each  week  in  its  Business 
Side  of  Construction. 

The   Regular  Features  of  This  De- 
partment Consist  of  the  Following: 
Monthly  Prices  of  Construction 
Materials.  —  Including     "Ups     and 
Doivns  of  the  Market." 

Labor  Rates  and  Conditions 
Throughout  the  Country.  —  Cover- 
ing seven  classes  of  labor  in  twenty 
cities. 

Engineering  News-Record  Con- 
struction Cost  Index  Number. — Giv- 


ing  comparison  of  ciirretit  cost  with 
cost  in  1913. 

Engineering  Netvvs-Record  Con- 
struction Volume  Index  Number. — 
Giving  amnnnt  of  contructt  let  per 
month  and  per  year  in  temxt  of  1913 
vabies. 

Contracts  Awarded  Each  Month. 
— Value  of  contracts  let  in  each  class 
of  constructio^u 

Trend  of  Business. — Highlights  m 
finance  and  human  relations — stock, 
bond  and  money  markets,  wholesale 
and  retail  prices,  cost  of  living. 

Skctch  of  Public  Bond  Sales 
Each  Month.  —  Presenting  essential 
data  on  sonic  thirty  representative 
issues  of  state,  county  and  municipal 
bonds. 

Material  Stocks  and  Production. 
— Showing  time  required  to  get  ma- 
terials on  the  job  in  the  important 
cities,  f 

IN  ADDITION  to  these  standing 
features  there  is  a  stream  of 
special  studies,  which  completes  the 
picture  of  construction  activity.  Just 
a  few  of  these  since  Marc!;  this  year: 

Spring  Prices  of  Construction 
Materials  Since  1913. — Giving  prices 
of  all  the  important  materials  for 
April,  May  and  June  of  each  year 
since  1913,  and  an  interpretation. 

Cement  and  Structural  Shapes 
Compared  for  21  Years. — With  charts 
and  a  table  of  annual  production. 

Cement,  Lumber  and  Steel  Before 
and  Since  the  War.  —  Prices  over 
nine  to  twelve  years,  with  charts. 
Comparison  of  prices  ivith  production. 


Wholesale  Costs  —  Construction 
AND  Living.  —  General  construction 
costs  compared  wtih  ivholesale  prices 
of  all  commodities  and  with  special 
fjroups  of  commodities. 

Freight  Rates  on  Principal 
Building  Materials.  —  Showing  ac- 
tual shipping  cost  to  contractor. 

Wages  and  the  Cost  of  Living. — 
Relation  between  wholesale  and  retail 
prices  sitown.  Actual  decline  in  living 
cost  established. 

CONSTRUCTION  NEWS  hardly 
needs  an  introduction  to  readers 
of  Engineering  News-Record.  This  is 
the  department  where  jobs  are  found 
— jobs  for  the  contractor's  organiza- 
tion and  for  the  individual.  In  1920 
a  total  of  26,986  items  were  published, 
of  which  11,709  called  attention  to 
proposed  work,  6,028  announced  bids 
desired,  and  9,249  contracts  let. 
Every  one  of  these  items  was  sent  in 
by  our  regular  correspondents.  Con- 
struction News  is  100  per  cent  verified. 
All  this  is  the  business  side  of  con- 
struction as  conceived  and  carried  out 
week  by  week  by  Enr/ineering  News- 
Record.  Modern  business  is  complex. 
It  is  not  enough  to  know  only  the  little 
world  of  one's  own  organization.  The 
cement  man  must  know  about  brick 
and  hollow  tile,  the  brick  man  must 
know  about  cement  and  tile,  the  steel 
man  about  lumber,  and  all  must  fol- 
low the  broad  trends  of  the  construc- 
tion industry.  The  contractor  must 
know  the  prices  and  availability  of 
materials  and  labor,  where  to  obtain 
jobs,  and  at  what  rate  he  can  borrow 
money.  The  engineer  must  know  the 
prices  and  availability  of  materials 
and  labor,  where  to  obtain  jobs,  and 
at  what  rate  he  can  borrow  money. 
These,  and  more,  are  the  Business 
Side  of  Construction. 


Railroads  to  Push  Plan  To  Secure 
New  Wage  Reduction 

Following  an  announcement  made  by 
managers  of  a  western  group  of  rail- 
roads at  a  meeting  held  in  Chicago  No- 
vember 7  that  immediate  posting  of 
notices  of  wage  reductions  of  10  per 
cent  would  be  made,  executives  of  the 
railroads  in  the  classification  territory 
east  of  the  Mississippi  and  north  of 
the  Ohio  River  have  announced   that  a 


lated  immediately  into  reduced  railroad 
rates,  with  the  agreement  of  the  Inter- 
state Commerce  Commission.  Execu- 
tives have  been  in  conference  with  the 
Interstate  Commerce  Commission  in  or- 
der that  a  full  and  final  understanding 
of  the  situation  may  be  made  clear. 

Inasmuch  as  the  Railroad  Labor 
Board  has  made  known  that  it  plans  to 
clear  up  its  docket  insofar  as  questions 
concerned  with  wages  and  working  con- 
ditions are  concerned  before  new  wage 


Heavy  Freiffht  on  Lumber 

Injures  the  Industry 

"As  long  as  it  costs  more  to  transport 
lumber  from  the  sawmill  to  the  con- 
sumer than  it  costs  to  make  the  lumber 
in  the  first  place,  conditions  in  *he 
lumber  industry  will  never  be  satisfac- 
tory," said  a  prominent  lumberman  in 
Wa.shington  a  few  days  ago.  He  cited 
the  instance  of  a  car  load  of  2  x  4's  sent 
from    Tacoma    to    Buffalo,    the    freight 
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bill  amounting  to  just  one  and  a  half 
times  as  much  as  the  lumber  cost  at 
the  mill.  Another  lumbeiTnan  in  the 
South  told  of  having  shipped  a  carload 
of  dressed  lumber  to  Cleveland  and 
after  he  had  paid  the  freight  his  net 
profit  from  the  transaction  amounted 
to  $6.75. 

At  one  end  of  the  scale  are  those  who 
want  lumber  and  are  eager  to  build.  At 
the  other  end  are  the  sawmills  with 
abundant  supplies  of  lumber.  Between 
are  the  railroads. 

These  are  not  isolated  instances,  nor 
are  they  confined  to  the  lumber  industry. 
They  are  typical. 


Will  Publish  E.  N.  R.  Cost 
Number  1913  to  Date 

So  many  requests  have  been  re- 
ceived for  a  full  list  of  Engineermg 
News-Record's  Construction  Cost 
Index  Number  that  this  is  being  com- 
piled for  every  month  from  1913  to 
date.  The  numbers  will  be  published 
as  fast  as  computed,  the  first  install- 
ment (January,  1920,  to  date)  ap- 
pearing Nov.  24.  The  other  install- 
ments— each  with  a  chart  to  date — 
will  follow  each  week  thereafter. 
Get  the  complete  list. 


Dallas  Co.  to  Let  Contracts  for 
67  Miles  of  Roads 

The  Dallas  County  (Te.x.)  Commis- 
sioner's Court  e.Tpects  to  let  contracts 
for  67  miles  of  improved  roads  on  Dec. 
12,  as  a  result  of  the  sale  of  the  second 
series  of  District  1  road  bonds,  aggre- 
gating $2,700,000.  The  price  received 
for  the  bonds  is  equivalent  to  96.75  and 
the  purchasers  pay  par  and  accrued  in- 
terest making  a  total  of  $2,786,625.  The 
county  pays  a  brokerage  fee  of  $87,750. 
The  sale  nets  the  road  district  $2,698,- 
875  or  within  $1,125  of  the  face  value 
of  the  bonds.  The  bonds  bear  5J  per 
cent   interest. 


Weekly  Construction  Market 


THIS  limitwl  price  list  is  published  weekly  for   the     changed 
purpose  of  giving  current  prices  on  the   principal     only  the 
construction  materials,  and  of  noting  important  price         The   fi 


he  less  important  materials.    Moreover,      quotations  for  all  constructionfmaterial: 
f  cities  are  quoted.  important  cities.    The  last  complete  Ust 


of   each    month 


Steel  Products:                             New  York  Atlanta 

Structural  shapes,  100  1b ?2.S8  g4  00 

Structural  rivets,  100  lb 3.70  5.25 

Reinforcing  bars,  j  in.  and  larger,  100 

lb 2  78  3.20 

Steel   pipe,   black,   3^   to  6   in.   lap, 

discount 51%  52.65- 

Cast-iron  pipe,  6in.  and  over, ton     47.30(548.30  40.50 

Concreting  Material: 

Cement  without  bags,  bbl 2.40  2.60 

(jravel,  \  in.,  cu.yd 1.75  2  00 

Sand,  cu. yd , 1.25  1.35 

Crushed  stone,  I  in.,  cu.yd 1.80  to  1.90      2.25 

Miscellaneous:  , 
Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 45.00  38. CO 

Lime,  finishing,  bydrated,  ton Ui.99  19. CO 

Lime  common,  lump,  per  bbl....  3.69  1.60 
Common  brick,  delivered,  1,000.  .  .  18.40  —10.50 
Hollow     building     tile,     4x12x12, 

block Not  used  .  10 

Hcllow    partition    tile     4x12x12, 

block 11120  .10 

Linseed  oil,  raw,  5  bbl.  lots,  gal 72  .85 

Common  Labor: 

Common  labor,  union,  hour 75@.80      .35 

Common  labor,  non-union,  hour .20 


Dallas 

84.00 

5.50 

3.50 

5%     45% 
54.30 

2.55 
2.25 
2.25 
3.20 


complete 
Minne- 

Chicago    apolis 
$2  .  88  -23  06 

—  3.43       4.15 

—2.68  —3.08^ 


of  .November  3. 
San 
Denver      Francisco 

?3.75  ?3.70 

4.25  5.50 


3.571 


-H57%,      58.9-5%    38% 
42.60@44.10  47.80  52.00 


37  00 

25  00 

2.75 

12.72 

.124 

.124 


1.97  2.26 

1.65  1.50 

1.65  .50 

1.60  2.25 


48  00-35.00 

18,00     29.00 

1 . 40       1 . 40 

11.00     17  00 


3.10 

2.50 
1.10 
3.50 


2.90 

51.8% 
50.00 


2.84 
2.25 
1.50 
2.25 


50.00  -30  00 

30  00  22  00 

2. ''5  1.90 

14.00  18.00 


.0821   .092  .09 

.0(.57   ....  .10 

.74         .80  .90 


72".        ..50 

.  35(u,45     .35fe.40   .50 


.50@.55 
.35@.40 


— iplete  Ust 
:he  nej 

Seattle 

g4.00 

4.50 

3.75 


12J 

.14J 


.75 
.50@.55 


50% 
S3. 00 


3.10 
1.50 
1.50 
3.00 


24  00 
27.50 
2.75 
14.00 


I  and  for  the 
will  be  found 
Decern btr  I. 


Montreal 

?4.00 

6.50 

3  25 

35.10 
60.00 

3.12 
1.50 
1.25 
2.10 


120.00 
21.00 
15.00 
16.00 


.10     .08@.29 


.11 
.79 


.50@i.60.... 
.50      .25(3 


Kxpluniitloii  of  Prices — Prices  are  to  con- 
tractors in  carlo.id  lots  unless  other  quan- 
ties  art-  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  from  li.st  price  is  given: 
45-6%  means  a  discount  of  ia  and  5  per 
cent,  45f'/.50  means  a  ranpc  of  45  to  50  per 
cent.  Charge  of  15c.  per  100  lb.  for  cutting 
reinforced  steel  into  2-ft  lengths  or  over. 
New  York  quotations  are  delivered  except 
tiles,  which  «r  "on  trucks."  <'ommon  lump 
lime  per  2Sn-lb.  net :  both  lump  and  hy- 
drated  quoted  f.o.b.  car.s  New  York.  Sand 
gravel  and  crushed  stone  are  quotid  along- 
side dock.  Cement  delivered  to  contractors 
on  Job.  ChlraKO  quotes  hydrated  lime  in 
50-lb  bags;   common   lump   lime   per   180-lb. 


Quotations  on  structural  steel  shapes, 
plates  and  bars  at  the  Pittsburgh  mills 
remain  $1..50@$1.65  per  100  lb.  Bars 
are  easily  obtainable  at  $1.50;  $1.60  is 
the  minimum  on  shapes  and  plates,  with 
small  tonnage  selling  at  $1.65.  Mill 
shipments,  New  York,  of  shapes  and 
plates  continue  at  $1.88@$2.0,3;  bars 
$1.80(n>$1.88  per  100  lb. 

The  only  actual  increase  in  price  in 
any  of  the  construction  materials  quoted 
in  the  nine  cities  listed,  is  a  reduction 
in  steel  pipe  discounts  in  Chicago. 
Wrought  pipe  is  the  first  steel  product 
expected  to  show  any  marked  iniprove- 


net.  Minneapolis  quotes  on  fir  instead 
of  pine.  Brick  and  hollow  tile  de- 
livered. Cement  on  cars;  $2.45  delivered. 
Gravel,  sand  anil  crushed  stone  quote  at  pit. 
We  quote  on  brown  lime  per  ISO-Ib.  net ; 
white  is  ?1.70  for  Kelly  Island  and  Jl.fif) 
for  Sheboygan.  Common  labor  not  organ- 
ized. Denver  quotes  cement  "on  tracks '  ; 
gravel  and  sand  at  pit,  stone  on  cars,  lime, 
brick,  hollow  tile  and  lumber  on  job.  Tile 
price  is  at  warehouse.  Linseed  oil.  deliv- 
ered. Common  lump  lime  per  180-lb.  net. 
Atlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  tu  yd.  Common  lump 
lime  per  180-lb.  net.  Dallas  quotes  lime 
per  180-lb.  bbl  Steel,  cast-iron  pipe  and 
crushed  stone  f.o  h.  cars,  other  materials 
delivered.      San    Kraneisco   qnotis   on    Heath 

Changes  Since  Last  Week 

ment  in  the  construction  market.  Mon- 
treal quotes  3}-in.  I:  p-welded,  black 
steel  pipe  at  $35.10,  i.alvanized  $44.46 
and  3J-in.  black  wrought-iron  pipe  at 
$47.97;  galvanized,  13-37.33  per  100  ft. 

Structural  shapes  are  quoted  in 
Minneapolis  at  $3.06  as  against  $3.16 
per  100  lb.  Chicago  quotes  structural 
rivets  at  $3.43  as  compared  with  $3.68 
formerly.  Both  Minneapolis  and 
Chicago  report  reductions  in  reinforcing 
bars. 

A  reduction  of  $1  per  M.  ft.  is  quoted 
on  Douglas  fir  in  Minneapolis  and  on 
long-leaf    yellow    pine,    base    sizes,    in 


tile,  5J  X  8  X  11  J.  Prices  are  all  f.o.b.  ware- 
houses except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Lumber  prices  are  delivered  "at 
ship  tackle  in  San  Francisco  ex  mill." 
Seattle  quotes  on  Douglas  fir  instead  of 
pine;  and  on  lime  in  paper  bags.  Montreal 
quotes  sand,  stone,  gravel  and  lump  lime 
per  ton.  Cement,  lime  and  tile  are  de- 
livered ;  sand,  gravel  and  stone,  on  siding; 
brick  fob,  plant ;  steel  and  pipe  at  ware- 
house. Hollow  tile,  per  ft.  Cement  price 
is  in  Canadian  funds  (the  Canadian  dollar 
stands  at  91.2  cents).  Bag  change  is  ,xOc. 
per  bbl.  Discount  of  10c.  per  bbl.  for  pay- 
ment within  20  days  from  date  of  shipment. 
Steel  pipe  per  100  ft.  net. 


San  Francisco.  Seattle  quotes  Douglas 
fir,  2-in.  tongue-and-groove,  10  in.  x  16 
ft.  at  $17  as  against  $24  per  M.  ft. 
Lumber  prices  with  a  few  exceptions 
show  a  tendency  to  stiffen  with  in- 
creased demand,  especially  as  affecting 
the   export   trade. 

Common  brick  is  quoted  in  Atlanta  at 
$10.50  as  against  $11  per  1,000;  no 
changes  in  any  of  the  other  principal 
cities.  . 

Linseed  oil  quotations  have  remained 
stable  throughout  the  country  during 
the  last  week. 


A  rr.nsolid:ition  of  Ensineei mg  Xews  and  Engineering-  Kc 
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First  General  Rate  Reduction 

IT  WAS  a  good  move  on  the  part  of  the  railways  to 
reduce  rates  10  per  cent  on  agricultural  products  in 
advance  of  action  on  further  proposed  wage  reductions 
which,  they  promise,  are  to  be  passed  on  to  the  public 
if  granted.  It  indicates  a  willingness  to  add  to  the 
stress  under  which  they  are  working  and  to  suffer  some 
decrease  in  the  rising  rate  of  their  earnings.  This 
attitude  will  bring  public  appreciation,  even  if  it  will 
not — and  it  should  not — decrease  the  public's  demand 
for  lower  rates.  Rate  deflation  is  as  necessary  as  defla- 
tion of  other  charges  upon  the  public.  That  wages  need 
deflation  simultaneously  is  not  to  be  doubted,  but  a 
general  rate  reduction  running  ahead  of  wage  lowering 
will  tend  to  accelei'ate  the  latter. 

Leadership  in  Industry 

LAST  week's  paving-brick  conference  in  Washington 
^  illustrates  the  helpfulness  of  the  leadership  in 
industry  being  afforded  by  the  Department  of  Com- 
merce. Secretary  Hoover's  well-known  sympathy  with 
the  idea  of  eliminating  all  forms  of  industrial  waste 
and  the  emphasis  he  has  placed  on  the  desirability  of 
eliminating  indefensible  varieties  makes  it  logical  for 
industries  that  ai-e  burdened  with  an  abnormal  number 
of  styles  to  appeal  to  the  department  for  assistance. 
The  fabricated  products  department  of  the  U.  S.  Cham- 
ber of  Commerce  is  working  to  the  same  ends  and  is 
furnishing  the  stimulus  that  is  leading  some  industries 
to  the  department.  In  one  way  the  department  had  very 
little  to  do  with  the  result  achieved  last  week;  it  took 
no  part  in  the  meeting  other  than  to  stress  the  desir- 
ability, as  a  general  principle,  of  eliminating  industrial 
waste;  it  offered  no  survey  or  report  on  the  subject;  it 
had  no  experts  to  counr.el  what,  in  detail,  should  be  done. 
In  another  way,  it  had  all  to  do  with  the  good  result, 
for  without  its  encouragement  the  meeting  might  not 
have  been  held.  It  was  entirely  impartial.  It  had 
neither  manufacturing  ends  to  serve  nor  engineering 
theories  to  exploit  or  censerve.  Its  attitude  in  that 
conference  should  be  an  encouragement  to  other  indus- 
tries which  need  variety  elimination. 

Achievement  in  Detail 

PROGRESS  in  any  art  finds  reflection  in  the  perfec- 
tion and  power  of  its  detail  devices.  In  the  light  of 
this  principle  the  Stock  Exchange  Extension  framing 
described  in  this  issue  by  one  of  its  designers  takes 
high  rank  as  a  demonstration  of  how  far  the  art  of 
applying  rolled  steel  to  structural  uses  has  progressed. 
The  architect  put  unusually  .severe  demands  on  the 
structural  engineer  by  suppressing  an  entire  story  of 
interior  supports  and  asking  him  to  carry  more  than 
twenty  stories  over  a  large  hall.  The  conditions  im- 
posed by  this  demand  not  only  necessitated  the  remark- 
ably heavy  truss  constructicm  shown,  but  also  restricted 
the  wind  bracing  seriously.     In  respect  to  both  of  these 


difficulties  the  key  to  success  lay  in  efficient,  ingenious 
detail  design  rather  than  in  new  method  or  conception. 
Thus,  the  transfer  of  huge  forces  through  the  trusses 
was  accomplished  within  surprisingly  confined  space 
limits  by  extreme  concentration  of  metal  in  main  mem- 
bers and  by  integration  of  multiple  gusset  plates  with 
the  truss  members  to  such  degree  that  the  end 
diagonals  are  nothing  more  than  splices  connecting  the 
gussets.  Similar  difficulties,  though  they  are  less 
obvious,  were  overcome  in  the  wind-girder  system, 
again  through  command  of  detail.  The  merit  of  the 
i-esult  achieved  is  easily  overlooked,  since  the  finished 
construction  pi-oves  the  possibility  rather  than  the 
near  impossibility  of  meeting  the  i-equirements  imposed. 
Yet  those  who  have  themselves  handled  difficult  cases 
of  steel  detailing  will  appreciate  the  problems  involved 
and  the  relation  of  detail  perfection  to  their  solution. 

Approaching  Great  Problems 

BURIED  in  the  daily  routine  of  professional  tasks 
amenable  to  precedent,  rule,  and  weighing  of  dollar 
against  dollar,  the  engineer  tends  to  lose  his  apprecia- 
tion of  the  creative  thinking  on  which  enduring 
achievement  in  the  art  depends.  Indeed,  the  conceptions 
and  intuitions  of  which  it  is  composed  are  in  a  field 
somewhat  remote  and  separate  from  the  ordinary  cur- 
rents of  professional  thought,  and  are  easily  forgotten 
in  the  constant  use  of  the  tools  that  serve  our  work-a- 
day  purposes.  The  thoughtful  essay  of  Gustav  Lin- 
denthal  on  long-span  bridge  design,  page  861  brings 
back  to  the  consciousness  the  transcendent  importance 
of  broad  contemplation  and  integral  grasp  of  a  problem. 
His  stressing  of  the  architectural  viewpoint  strikes  near 
the  root  of  the  matter — not,  we  take  it,  because  orna- 
ment or  curved  beauty-lines  are  of  any  significance,  but 
because  the  structure  that  shall  fulfill  all  its  purposes 
most  fittingly  must  be  seen  by  the  mind  as  an  entity 
and  must  be  evolved  in  complete  harmony  of  its 
several  elements;  it  cannot  be  pieced  together  of 
separately  devised  parts.  In  broad,  truly  creative  con- 
sideration, the  form  and  functioning  of  each  element 
develoDS  in  subordination  to  form  and  functioning  of 
the  whole.  It  is  in  the  great  problems  that  this  method  of 
approach  is  indispensable — in  those  problems  which, 
regardless  of  mere  bulk,  strain  to  the  limit  the  capacity 
of  materials  or  method.  But  its  power  and  inspiration 
have  value  even  in  everyday  work,  in  degree  depending 
on  the  individuality  of  the  engineer.  If,  then,  the  essay 
shall  strengthen  the  engineer's  rcirard  for  broad  con- 
templation of  his  problems,  it  will  contribute  meas- 
urably to  the  advancement  of  the  profession. 

Solidity  and  Success 

PRESIDENT  IIIRREN,  in  opening  the  new  term  at 

Princeton    University   last  month,  pleaded   with   the 

students    for    "a    revival    of  'earning."      In    thorough 

intellectual  discipline  he  saw  aids  in  the  settlement  of 
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.he  difficult  problems  that  have  followed  the  wake  of 
the  war.  It  is  not  uncommon  to  hear  emphasis  laid 
upon  the  need  for  thorough  scholarship  as  opposed  to 
the  veneer  which  is  all  that  many  men  acquire  in  college. 
It  is  true  that  energy  counts  heavily  in  getting  things 
done  and  rising  to  high  place.  But  it  is  a  mistake  to 
think  that  tj-pical  American  "pep"  and  selling  ability 
are  alone  sufficient  to  carry  men  to  high  achievement. 
These  things  are  valuable,  but  they  are  most  valuable 
when  they  are  the  assets  of  a  man  with  a  well-disci- 
plined mind. 

Is  the  St.  Lawrence  Waterway  Practicable? 

NEW  YORK — both  city  and  state — is  beginning  to 
take  notice  of  the  St.  Lawi-ence  waterway  project. 
The  governor  is  making  stump  speeches  against  it,  the 
metropolitan  newspapers  are  viewing  it  with  alarm  and 
the  Port  Authoritj'  is  calling  for  a  countei--offensive 
against  the  propaganda  of  the  Northwestern  States 
association  which  favors  the  project.  This  is  a  good 
thing.  The  country  needs  waking  up  as  to  the  magni- 
tude of  the  proposition  and  its  national  importance.  A 
good  fight  will  serve  to  clear  up  misapprehensions  and 
to  decide  the  issue  in  the  clear  light  of  facts  rather 
than  on  the  basis  of  sectional  preference  and  interest. 

Much  loose  talk  has  been  indulged  in  by  both  sides. 
New  York,  through  its  governor,  has  centered  its  oppo- 
sition on  the  claims  that  the  navigation  advantages  of 
the  St.  Lawrence  can  be  more  cheaply  and  safely  served 
by  the  Barge  Canal  and  that  the  power  prospects  are 
merely  a  scheme  of  the  "interests"  to  get  free  power 
and  charge  excessive  rates.  The  first  claim  has  been 
answered  epigrammatically  by  Governor  Allen,  of  Kan- 
sas— "We  are  bound  for  Liverpool,  not  Buffalo."  In 
other  words,  the  transshipment  charges  at  Buffalo  and 
New  York  City  which  served  so  admirably  to  swing 
those  two  communities  into  a  majority  for  the  Barge 
Canal  in  1901  are  a  horse  of  another  color  when  viewed 
as  added  costs  to  the  shipper.  As  to  the  "power  grab," 
can  any  one  take  it  seriously  in  these  days  of  public  rate 
control?  The  West,  on  the  other  hand,  seeking  a  cheaper 
outlet  for  its  grain,  looks  at  the  difficulties  of  naviga- 
tion, the  cost  of  the  improvement,  and  the  prospects  for 
freight  movement  other  than  grain  through  the  rosiest 
of  glasses. 

Out  of  the  welter  of  biased  argument  three  questions 
emerge — Is  the  project  physically  possible?  Will  it 
pay?  How  is  it  to  be  built,  controlled  and  paid  for? 
They  may  be  answered  by  the  forthcoming  report  of 
the  Intel-national  Commission.  Meanwhile,  what  do 
we  know  about  them? 

Engineers  have  no  doubt  as  to  the  feasibility  of  the 
watei-way.  To  build  a  25-  or  30-ft.  channel  from 
Montreal  to  the  Lakes  and  simultaneou.sly  to  provide 
millions  of  horsepower  is  quite  possible.  Already  one 
general  plan  has  been  submitted  by  international  gov- 
ernment engineers  and  several  other  schemes  are  before 
the  Commission.  Furthermore,  it  will  be  quite  prac- 
ticable to  build  an  8,000-ton  ocean-going  steamship 
which  can  be  operated  economically  through  the  Great 
Lakes  and  on  the  St  Lawrence — not  as  economically  as 
a  present  lake  steamer,  but  that  is  beside  the  question 
for  there  is  to  be  no  competition  between  the  lake 
steamer  plying  only  between  lake  ports  and  an  ocean 
steamer  tying  up  lake  and  ocean.  Engineering  details 
of  the  waterway  will  have  to  be  worked  out,  but  that  is 
merely  a  question  of  time  and  talent. 


As  to  the  economics  of  the  project,  it  should  not 
be  necessary  to  remind  men  with  any  regard  for  honesty 
in  figures  that  the  costs  of  the  navigation  features  must 
be  separated  from  those  of  the  power-development,  and 
that  against  each  must  be  set  separately  the  corre- 
sponding uses  and  benefits.  To  say  that  the  power  rates 
will  pay  a  satisfactory  return  on  the  cost  of  the  whole 
project  is  to  ignore  the  practice  of  public  regulatory 
bodies  in  basing  returns  on  the  cost  of  service.  No  com- 
mission will  permit  electric-rate  earnings  on  the  whole 
cost  when  a  large  part  of  the  expenditure  has  been 
incurred  by  navigation  features.  The  best  that  can  be 
hoped  for  is  that  there  will  be  a  fair  spread  between  the 
return  allowed  through  the  power  charges  and  the  rate 
at  which  the  government  can  borrow  money  to  finance 
the  project. 

If  it  be  true  that  the  proponents  must  be  mindful  in 
the  use  of  figures  equally  true  is  it  that  the  opponents 
must  be  honest  and  not  set  the  whole  cost  of  the  project 
against  the  navigation  benefits. 

Whether  the  project  from  the  navigation  side  is  eco- 
nomically feasible  remains  to  be  seen.  E.stimated  first 
costs  now  being  used  by  the  proponents  are  undoubtedly 
too  low  and  the  estimated  freight  flow  a  matter  of  guess- 
work. Bulk  shipments — grain,  coal,  ore,  raw  chemicals 
— will  be  moved  more  cheaply,  not  only  where  no  trans- 
shipment is  required  but  also,  on  account  of  the  perfec- 
tion in  bulk  transfer,  to  and  from  inland  locations 
where  part  rail  haul  is  necessary.  Bulk  shipments,  how- 
ever, are  only  a  part  of  the  necessary  business  a  lake 
to  ocean  waterway  must  do  and  the  economies  of  pack- 
age freight  have  not  been  thoroughly  examined.  Obvi- 
ously shoes  made  at  Brockton  could  be  hauled  by  motor 
to  Boston,  loaded  on  a  ship  which  would  deliver  them 
to  a  pier  warehouse  at  Duluth  cheaper  than  they  could 
be  by  rail,  but  equally  obviously  a  machine  made  at 
Pittsburgh  could  not  be  shipped  to  New  York,  sent  by 
steamer  to  Cleveland  and  by  rail  thence  to  Louisville 
cheaper  than  over  an  all-rail  route.  Somewhere  between 
these  two  examples  are  the  economic  limits  of  the 
waterway.  Similar  reasoning  applies  to  the  area  of 
economic  delivery  beyond  lake  ports  for  goods  arriving 
from  Europe  via  the  St.  Lawrence. 

As  to  power  economies,  there  should  be  no  question. 
The  greatest  water  power  in  the  world  is  going  to  waste 
on  the  St.  Lawrence.  It  must  and  will  be  developed. 
The  present  issue  is  whether  that  power  is  to  be  devel- 
oped by  itself  or  whether  the  works  necessary  to  create 
it  shall  be  utilized  to  help  create  a  navigable  channel. 
Any  investigation  of  the  economies  of  the  waterway  as 
a  freight  carrier  must  be  based  on  the  cost  which  the 
navigation  features  add  to  the  power  project. 

The  last  question  to  be  answered  is  largely  in  the 
hands  of  the  diplomats.  How  are  we  going  about  build- 
ing an  international  improvement,  which  may  prove 
directly  profitable — that  is  in  actual  cash  return — and 
guarantee  equal  rights,  privileges  and  control.  Will  we 
form  a  corporation,  with  stock  jointly  held  by  the  two 
countries,  and  issue  bonds  to  pay  for  the  improvement 
or  will  we  form  a  joint  commission  and  leave  each 
country  to  appropriate  the  necessarj'  money,  to  be  raised 
of  course  by  taxes  equably  distributed  over  the  whole 
people?  These  are  important  details  that  have  never 
been  discussed  by  either  country  officially.  The  Inter- 
national Joint  Commission  will  have  to  give  some  atten- 
tion to  them  before  individuals  can  consider  them.  As 
to  selfish  national  interests  there  need  be  no  question. 
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There  are  opponents  and  proponents  on  both  sides  of 
the  line.  And  in  the  incredible  event  of  war,  no  advan- 
tages are  offered  either  nation ;  the  militaiw  authorities 
are  agreed  on  that. 

What  then  does  the  St.  Lawrence  case  boil  downi  to? 
That  there  is  a  decidedly  predi.'^posing  argument  in  favor 
of  the  project,  but  that  much  remains  to  be  investi- 
gated by  expert  authority.  That  the  West  overem- 
phasizes benefits  and  underestimates  difficulties.  That 
the  opposition  of  New  York  is  largely  selfish,  one  more 
indication  of  the  strange  fear  that  apparently  hangs 
over  the  state  and  city  of  being  dispossessed  of  its 
premier  position.  How  curious  that  a  state  could  cheer- 
fully gamble  away  $101,000,000  (which  has  grown  to 
half  as  much  again)  on  a  doubtful  canal  project  and 
then  oppose  the  expenditure  of  twa  or  three  times  that 
much  by  the  whole  country  on  a  scheme  which  msui-es 
from  the  povv'er  revenue  at  least  a  return  on  more 
than  half  the  investment — a  business  proposition  ,0 
superior  to  that  of  the  Barge  Canal  that  no  comparison 
is  possible.  Widespread  discussion  is  going  to  be  the 
best  possible  thing  for  the  project,  but  even  that  dis- 
cussion will  not  begin  to  tell  until  the  International 
Joint  Commission  puts  befoi-e  both  countries  the  data 
which  have  resulted  from  its  two-year  investigation. 


Fewer  Sizes  of  Paving  Brick 

AN  AUSPICIOUS  start  was  made  last  week  in  the 
elimination  of  indefensible  designs  in  products 
manufactured  for  the  construction  field  when  a  confer- 
ence of  engineers  and  manufacturers  approved  the 
reduction  in  current  varieties  of  paving  brick  from  66 
to  11.  Work  of  this  sort  was  undertaken  during  the 
war,  and  is  now  being  resumed. 

The  recommendatians  in  the  paving-brick  case,  if  ap- 
proved by  the  organization  represented,  should  bring  to 
the  construction  field  the  benefits  commonly  conceded 
to  flow  from  concentration  on  a  limited  number  of 
models  or  varieties.  Lost  time  In  changing  machines 
will  be  reduced,  production  will  be  increased,  and  over- 
head spread  over  a  greater  number  of  units.  Less  cap- 
ital will  be  tied  up  in  patterns,  dies  and  special 
machinery.  Carrying  chai-ges  on  stock  will  be  reduced. 
These  benefits,  primarily,  accrue  to  the  manufacturer. 
In  a  competitive  market  they  pass  to  the  consumer. 

We  do  not  infer  that  reductions  in  paving-brick  prices 
can  be  looked  for  at  once,  or  even  soon,  but  the  healthier 
industry  that  will  result  must  eventually  show  its  effect 
in  better  service,  a  better  product  or  lower  prices. 

The  effort  at  Washington  is  to  be  particularly  com- 
mended because  the  benefits  will  be  secured  without  any 
sacrifice  in  quality,  desirability  or  service  of  the  prod- 
uct. For  the  manufacturer  the  elimination  of  55 
varieties  from  the  current  list  is  a  radical  improve- 
ment. Technically,  however,  the  step  is  not  radical. 
The  varieties  eliminated  have  no  superiority  over  the 
varieties  retained.  To  put  it  more  broadly,  the  results 
.sought  by  the  paving  and  highway  engineer  can  be 
obtained  without  loss  by  using  the  varieties  retained. 

In  reaching  its  decisions  the  conference  sought  to  bal- 
ance manufacturing  against  engineering  considerations. 
For  manufacturing  reasons  a  still  smaller  number  of 
accepted  varieties  is  desirable,  yet  engineering  practice 
dictated  retaining  eleven.  With  these  varieties  the 
engineer  has  a  choice  of  3,  3  J-  or  4-in.  pavemer.ts,  which 
covers  all  the  demands  of  present  paving  practice. 


It  should  be  i-emembered,  too,  that  determinations  of 
this  sort  are  not  made  for  all  time.  If  future  condi- 
tions should  demand  new  sizes  last  week's  recom- 
mendations will  need  revision,  and  this  is  provided  for 
by  the  designation  of  a  permanent  committee  composed 
of  representatives  of  interested  organizations.  More- 
over, there  is  nothing  to  prevent  any  engineer  from 
getting  anything  he  wants,  provided  he  is  willing  to 
pay  a  premium  in  proportion  to  the  added  cost.  In 
the  past,  the  extra  cost  of  freak  sizes  was  loaded  on 
to  buyers  generally.  Now  it  will  properly  be  assessed 
against  those  who  insist  upon  departing  from  standard. 
This  will  create  some  dissatisfaction,  yet  we  acquiesce 
in  this  trade  practice  in  many  other  trade  lines.  In 
fact,  the  practice  is  well-nigh  universal.  If  we  choose 
a  "special"  I-beani  for  a  steel  structure,  we  expect  to 
pay  an  additional  price  for  it. 

Last  week's  step,  however,  does  not  complete  the 
work.  It  must  be  approved  by  all  the  organizations 
represented  at  the  meeting.  This  approval  should  be 
prompt  and  hearty.  The  proposed  simplification  is  in 
the  interest  of  all  concerned. 


Wire  Cable  Questions 

WHAT  Mr.  Lindenthal  says  of  suspension  bridge 
towers  is  likely  to  stir  up  various  reflections,  from 
those  which  revolve  about  the  properly  stigmatized 
"bandy-legged  towers"  of  the  Williamsburgh  Bridge 
(and  they  are  now  proposing  to  call  it  the  Roosevelt 
Bridge!)  to  those  which  doubt  the  possibility  of  dog- 
matizing on  principles  of  steel  designing.  We  are  still 
fairly  far  back  in  the  stone  age  as  regards  notions  of 
architectural  aesthetics,  and  men  will  disagree  on  ques- 
tions of  the  beauty  of  steel  towers.  Everyone,  no 
doubt,  wishes  to  see  stress  carried  visibly  in  naturally 
spreading  paths  from  load  to  biise;  but,  though  we  all 
think  we  know  how  this  is  to  be  accomplished  in  stone, 
in  cast  iron  or  in  concrett;  the  strength  of  these  mate- 
rials is  patently  foreign  to  that  of  steel,  and  forms  must 
therefore  differ.  We  can  afford  to  wait  for  fuller  devel- 
opment of  ideas  on  this  subject. 

On  the  other  hand,  the  subject  of  cable  strength  is  of 
immediate  urgency,  since  it  concerns  the  most  efficient 
structural  element  we  possess,  and  affects  the  possi- 
bility of  many  river  crossings,  quite  aside  from  the  fact 
that,  if  the  wire  cable  is  ruled  out  of  the  long-span  field, 
one  of  our  most  highly  admired  bridge  forms  must  be 
modified.  Mr.  Lindenthal  casts  doubt  on  the  sufficiency 
of  parallel-wire  construction,  as  heretofore  practiced, 
for  extremely  large  cables.  His  reasoning  is  so  weighty 
as  to  suggest  that  the  bridge-building  profession  is 
under  obligation  to  bring  to  light  all  facts  discoverable 
as  to  the  production,  the  stress  behavior  and  the  per- 
manence of  existing  large  bridge  cables.  That  has  not 
yet  been  done,  but  should  be  done  in  the  future.  Beyond 
this  we  have  the  possibilities  of  stranded  cables,  of 
eyebar  chains  and  of  built  plate  chains  to  consider — 
a  large  field  for  exploration  in  the  fuller  exploitation 
of  the   suspension   bridge. 

At  the  moment  the  subject  is  in  highly  activated  con- 
dition, since  the  engineers  of  the  Delaware  River  bridge 
have  built  up  their  project  on  parallel-wiie  cables  of 
unprecedented  size — and  difficulty,  says  Mr.  Lindenthal 
— while  he  himself  is  planning  to  use  eyebar  chains  of 
enormous  proportions  for  his  great  Hudson  River 
crossing. 
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Heavy  Steelwork  in  New  York  Stock  Exchange  Extension 

Four  Trusses  Weighing  150  Tons  Each  Required  To  Span  New  Board  Room  and  Carry 
24-Story  Buildin*; — Steel  for  Upper  Stories  Used  in  Erection  Falsework 


Member    of    the 


By  John  W.  Pickworth 

firm    of    .S.    C.    Weiskopf,    Consulting    Engineers,  New  York 


OF  THE  MANY  unusual  engineering  problems  in 
building  construction  presented  by  a  crowded  busi- 
ness district,  the  addition  to  the  New  York  Stock  Ex- 
change, now  in  course  of  erection,  contains  some  of  the 
most  interesting  and  unique.  The  present  building,  an 
8-stoiy  structure  situated  between  Broad  and  New  Sts., 
is  to  be  extended  northward  to  Wall  St.  The  addition  is 
to  be  24  stories  high,  faced  with  marble,  and  will  be 
one  of  the  most  imposing  buildings  in  the  financial 
district.  One  of  the  top  stories  will  be  the  home  of  a 
brokers'  club,  and  the  rest  of  the  upper  floors  will  be 
used  as  offices.  The  trading  room  or  "board  room," 
occupying  the  ground  floor  of  the  present  building,  is  to 
be  enlarged  to  include  almost  the  whole  area  of  the 
addition,  three  openings  being  cut  in  the  wall  between 


space  without  columns,  with  a  ceiling  height  of  about 
40  ft.  Because  of  the  importance  of  the  lower  floors, 
the  trusses  for  carrying  the  structure  over  the  board 
room  had  to  be  placed  in  the  fifth  story.  These  trusses, 
four  in  number,  run  north  and  south  from  columns  on 
the  Wall  St.  front  of  the  addition  to  new  columns  just 
north  of  the  old  building.  The  third  floor,  forming  the 
ceiling  of  the  board-room  extension,  and  the  fourth  floor, 
which  forms  a  mezzanine  in  the  third  story,  are  hung 
from  these  trusses.  The  fifth  and  sixth  floors  frame 
into  the  bottom  and  top  chords  of  the  trusses  respec- 
tively, the  rest  of  the  building  standing  on  top  of  them. 
As  the  plot  is  irregular  the  trusses  vary  in  length, 
from  60  ft.  91  in.  to  77  ft.  lOi  in.  c.  to  c.  of  supporting 
columns.     Truss    C,   though    not   the    longest,    is   the 


FIG.  1.     HEAVY  TRUSS  CARRYING  21    STORIES  OP  STOCK  EXCHANGE    EXTENSION 
Trip  le  gusset  of  end  Joint  at  right ;  part  of  forked  hanger  at  middle  of  truss  at  extreme  left. 


the  two  buildings  for  communication.  The  necessity  of 
providing  for  this  extension  of  the  board  room  gave  rise 
to  the  most  interesting  feature  of  the  structural  design. 
a  group  of  exceptionally  heavy  trusses  which  carry  the 
entire  weight  of  the  central  portion  of  the  building 
above  ground.  So  far  as  the  writer  knows,  these  are  the 
heaviest  trusses  ever  used  in  oflice-building  construc- 
tion, and  the  columns  supporting  them  are  probably 
mong  the  heaviest  building  columns  ever  designed. 

Truss  Syxfem  of  Siippnrt. — It  was  the  architect's  de- 
riire  to  make  the  extension  of  the  board  room  an  open 


heaviest  of  the  trusses,  because  the  peculiarities  of  the 
various  leaseholds  which  go  to  make  up  the  plot  neces- 
sitated designing  that  particular  truss  strong  enough  to 
carry  a  partition  wall,  should  the  owners  desire  to  divide 
the  building  into  two  parts  at  the  expiration  of  leases 
eighty-odd  years  hence.  It  weighs  IGU  tons,  while  the 
other  three  weigh  about  150  tons  each.  Access  to  the 
different  parts  of  the  fifth  story  is  obtained  by  doors  or 
passages  which  go  through  the  trusses  between  the 
diagonal  members. 

The  depth  of  the  trusses  is  15  ft.  10  in.  c.  to  c.  of 
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no.    t.     STOCK    EXCHANGE    EXTENSION   IN    VEUTICAI. 
SECTION 


chords.  The  calculated  stresses  run  as  high  as  2,310 
tons  in  the  chords,  while  the  heaviest  diagonal  has  a 
stress  of  2,480  tons.  Column  13  receives  the  largest 
truss  reaction,  namely  2,406  tons,  and  the  heaviest  col- 
umn load  at  the  base  is  2,556  tons.  These  large  forces 
made  necessary  the  design  of  particularly  heavy  built 
up  sections  for  the  columns  and  main  truss  members. 

Tr«.s.s  Makeup  and  Joint  Details. — There  are  many 
things  that  contribute  to  the  engineering  difficulties  in 
a  design  of  this  kind.  It  was  necessary  to  contend  with 
the  fact  that  the  plot  is  of  irregular  shape,  and  further, 
is  cut  into  several  still  more  irregular  pieces  by  property 
lines.  Though  having  no  relation  to  the  design  of  the 
building  as  a  whole,  these  lines  had  to  be  observed  in 
order  that  legal  difficulties  might  not  arise  due  to  en- 
croachments and  mutual  dependencies,  if  the  various 
owners  should  desire  to  separate  when  their  present 
long  leases  expire.  Then  too,  there  is  the  great  value 
of  space  in  the  financial  district  to  be  thought  of.  The 
structural  work  is  continually  being  cramped  to  preserve 
architectural  conditions,  as  a  few  more  inches  of  head- 
room here,  or  a  few  more  square  feet  of  floor  space 
there,  are  likely  to  be  thought  more  desirable  than  the 
saving  of  steel  through  more  economical  design.  Thus 
it  was  as  the  result  of  considerable  study  that  the  very 
compact  riveted  section  used  for  the  trusses  and  heavy 
columns,  which  made  possible  the  design  of  a  structure 
that  would  perform  its  functions  within  such  dimen- 
sional limits,  was  developed.  The  problem  of  providing 
the  heavy  gusset-plate  connections  between  the  main 
members  was  a  critical  element  in  the  design  and  the 
use  of  triple-thickness  overlapping  gusset  plates  inter- 
leaved with  the  plates  of  the  columns  and  the  truss 
chords  furnished  the  solution,  giving  adequate  strength 
of  connection  in  the  confined  space  available. 

The  columns  and  the  main  truss  members  are  similar 
in  design.  In  Fig.  4  is  given  a  typical  section  of  one  of 
the  members.  The  material  is  built  up  on  a  14-in. 
2871-lb.  Bethlehem  H-section,  forming  the  web  of  the 
member,  with  three  24  x  .''-in.  plates  on  each  side,  and 
angles  and  fillei's  as  shown.  This  design  lends  itself  to 
the  use  of  the  heavy  gusset  plates  needed,  which  con- 
sist of  one,  two,  or  three  thicknesses  of  i'-in.  plate  re- 
placing the  24-in.  side  plates  of  the  members.  They  are 
stepped  oif,  and  compensating  material  is  provided  over 
the  splicing  points  to  preserve  the  required  section 
throughout. 

In  order  to  carry  the  interior  columns  above  without 
splicing  to  the  trusses,  which  would  have  been  compli- 
cated and  taken  up  valuable  floor  space,  the  gusset 
plates  at  the  truss  panel  points  were  extended  slightly 
above  the  top-chord  material  and  milled  to  form  an  ac- 
curate bearing.  The  milled  ends  of  the  columns  above 
are  seated  directly  on  these  milled  bases,  and  angle 
clips  or  small  plates  are  used  to  hold  the  columns  in 
place.  Wing  plates  on  the  column  are  used  to  develop 
the  required  bearing.  The  heaviest  of  these  columns 
brings  in  a  calculated  concentration  of  1,086  tons. 

The  size  of  the  supporting  columns,  and  more  es- 
pecially the  spread  of  their  foundations,  made  it  neces- 
sary to  keep  them  some  distance  back  from  the  property 
lines,  while  the  columns  above  the  trusses  are  required 
to  be  nearer  the  building  face.  For  this  reason  the  end 
posts  of  the  trusses  are  inclined  outward,  the  end  panels 
of  the  trusses  thus  forming  cantilever  extensions  on 
which  the  wall  columns  above  are  supported. 

The  middle  hanger  for  the  third  floor  intersects  the 
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line  of  the  passage  in  the  fifth  story.  The  upper  end  of 
this  hanger  was  therefore  forked  as  may  be  seen  in 
Fig.  4,  the  passageway  going  through  between  its  two 
arms. 

All  main  truss  connections  were  made  with  14-in. 
rivets,  and  the  minor  connections  of  other  members  in 
the  truss  have  1-in.  rivets. 

Erection  of  Heavy  Trusses. — The  erection  of  these 
trusses  at  such  a  height  seemed  likely  to  involve  con- 
siderable expense  in  falsework,  but  the  woi"k  was  ar- 
ranged in  such  a  way  that  this  expense  was  almost 
wholly  eliminated.  Steel  columns,  girders  and  beams 
intended  for  the  upper  part  of  the  building  were  used  in 
place  of  timber  falsework  up  to  the  ceiling  level  of  the 
board  room ;  the  hangers  for  the  third  and  fourth  floors 


were  erected  on  this  temporarj' 
structure,  and,  acting  as  col- 
umns, formed  a  support  for  the 
trusses.  Thus  the  bottom  chords 
of  the  trusses  were  placed  di- 
rectly on  their  hanger  splice 
connections  in  permanent  posi- 
tions. The  fifth  floor  framing 
was  then  set,  forming  a  working 
deck  and  stiffening  the  struc- 
ture, and  the  diagonals  and  top 
chords  were  erected  in  turn. 

The  heaviest  unit  to  be  han- 
dled in  the  case  of  each  ti-uss 
was  the  main  section  of  the  top 
chord.  Two  50-ton  derricks  were 
used,  and  the  maximum  weight 
lifted  by  them  was  the  top  chord 
of  truss  C,  which  weighed  53 
tons.  No  difficulty  was  found 
in  the  erection  of  the  trusses 
other  than  was  to  be  expected 
in  the  handling  of  such  heavy 
pieces.  The  members  fitted  to- 
gether perfectly,  and  the  holes, 
which  were  all  drilled  from  steel  templets,  were  remark- 
ably accurate. 

When  the  trusses  were  completely  riveted  the  tem- 
porary steel  below  the  third-floor  level  was  removed, 
and  subsequently  re-erected  in  its  true  position  above. 
Credit  is  due  to  the  steel  contractors  for  the  way  in 
which  they  worked  out  the  details  of  the  scheme  of  erec- 
tion, which  was  suggested  by  the  consulting  engineer. 
Selecting  the  right  pieces  and  adapting  them  to  their 
temporary  uses,  and  calculating  the  temporary  loads  and 
stresses,  involved  considerable  study,  which  was  done 
with  a  thoroughness  indicated  by  the  facility  with 
which  the  work  proceeded  in  the  field. 

Wind  Bracing. — Particular  attention  had  to  be  given 
to  the  wind  bracing  of  the  structure  in  north-and-south 
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location  is  accounted  for  by  the  offset  at  the  eighth 
floor  on  the  Broad  St.  front.  At  the  west  end  there  is 
no  such  offset,  but  the  bracing  could  not  be  placed  in 
the  street  wall  because  the  floors  directly  adjoining  th.- 
wall  are  so  cut  up  by  openings  for  elevators  that  they 
are  not  capable  of  transmifting  the  increment  of  shear 
from  floor  to  wall. 


FIG.    5.     UPPER-STORY    STEEL,    USED    AS    FALSETI^'ORK 

direction.    The  central  portion  of  the  building  having  no 
interior  columns  in  the  lower  stories,  it  was  decided  to 
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Both  bents  constitute  rigid-joint  square-panel  frames. 
with  connections  arranged  within  the  depth  of  the  girdei 
make  a  stiffening  bent  of  the  four  columns  in  the  east  as  far  as  possible.  Depending  on  architectural  condi- 
or  Broad  St.  wall  (at  ground  level  these  columns  are  one  tions,  the  horizontal  members  in  these  bents  were  de- 
bay  west  of  Broad  St.),  and  similarly  of  the  five-column  signed  either  as  single  plate  girders  which  connect  to 
bent  one  bay  fi-om  the  west  or  New  St.  wall.    The  former     the  columns  by  means  of  gusset  plates  slotted  through 
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FIG.   7.     BASEMENT  FRA.MINU  AND  CAISSON  COFFERDAM  BRACING 
This  plan  drawn  to  one-flfth  larger  scale  than  flftb  and  sixth  floor  plan,  Fig.  3. 
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the  column,  or  as  double  beams  connected  on  either  side 
of  the  column  by  means  of  angles  (Fig.  6).  The  com- 
bination of  moments  caused  by  the  wind,  dead  and  live 
loads  was  calculated  with  great  care  and  the  connections 
designed  accordingly. 

An  intei'esting  detail  occurs  where  the  double  beams 
connect  to  the  interior  columns  of  the  wind  towers. 
Owing  to  the  fact  that  it  is  the  algebraic  sum  of  the 
separate  girder  moments  which  must  be  transmitted  to 
the  column,  it  was  found  best  to  run  one  pair  of  beams 
by  a  column  to  a  point  3  ft.  beyond  the  centerliiie,  and 
there  to  splice  to  the  ne.\t  pair,  developing  in  the  splice 


FIG.  8.     FR.VMEWURK   OF  STOCK   EXCHA.NGE   li.XTKNSIOX 
.NEARLY    COMPLETED 

the  calculated  moment  at  that  point.  This  made  a  col- 
umn connection  which  pi-ojected  but  little  outside  the 
column  and  in  which  the  rivets  could  be  placed  to  ad- 
vantage well  away  from  the  center  of  gravity  of  the 
group.    Thus  the  use  of  ugly  brackets  was  avoided. 

Caisson  Bracinrj. — The  building  has  five  basements 
and  the  foundations  are  on  rock  about  sixty  feet  below 
curb  level.  The  new  reinforced-concrete  rim  7  ft.  thick 
on  Broad,  Wall  and  New  Sts.,  which  acts  as  a  retaining 
wall,  has  to  be  supported  horizontally  by  the  floor  of 
basement  No.  1,  which  is  an  8-in.  concrete  slab,  and  the 
floors  of  basements  No.  2  and  No.  3,  which  are  12-in. 
concrete  slabs.  The  east  end  of  basement  No.  3,  how- 
ever, is  badly  cut  up  by  the  two-story  boiler  room.  Here 
ranging  pieces  (Fig.  7)  composed  of  four  15-in.  chan- 
nels along  the  cofferdam,  send  the  pressure  through 
horizontal  struts  composed  of  two  beams,  to  which  they 
are  connected  by  gussets.  The  pressure  is  re-distrib- 
uted from  the  struts  into  the  solid  floor  beyond  the  boiler 
room  opening.    The  boilers  are  hung  from  the.se  struts. 

Trowbridge  &  Livingston  are  the  architects  for  the  ad- 
dition to  the  Stock  Exchange,  and  the  finn  of  S.  C.  Weis- 


kopf  designed  the  steel.  Moran.  Maurice  &  Proctor  are 
the  foundation  engineers,  ^vho  designed  and  super- 
intended the  cofferdam  construction  work,  which  was 
done  by  the  Underpinning  &  Foundation  Co.  The  build- 
ing is  being  erected  by  Marc  Eidlitz  &  Son,  Inc.  Lever- 
ing &  Garrigues  are  the  contractoi-s  and  erectors  for  the 
steel,  and  the  work  was  fabricated  at  their  plant  at 
Dunellen,  N.  .1.  with  the  exception  of  the  heavy  columns 
and  trusses,  which  were  fabricated  at  the  Bethlehem 
Steel  Bridge  Co.  plant  at  Steelton,  Pa.  The  total  weight 
of  the  steelwork  is  about  5,660  tons. 


Repairing  Asphalt  Streets  in  Winter 

A  METHOD  of  repairing  asphalt  pavements  during 
the  winter  months,  when  municipal  and  county  as- 
phalt plants  usually  are  closed  down,  has  been  evolved 
by  Charles  L.  Harrison,  engineer  in  charge  of  street  re- 
pairs at  Cincinnati. 

The  old  asphalt  pavement  is  removed  from  the  streets 
and  hauled  to  the  yards  during  the  regular  working 
season,  the  pavement  being  broken  down  to  approxi- 
mately 21  in.  The  heating  plant  consists  of  four  hori- 
zontal four-wheeled  kettles,  each  of  100-gal.  capacity. 
The  old  asphalt,  broken  to  proper  size,  is  placed  in  the 
kettles  in  the  afternoon  and  the  fire  started  at  5  o'clock 
the  next  morning;  4  or  5  gal.  of  water  are  added  and 
the  covers  are  placed  on  the  kettles.  After  being 
allowed  to  steam  for  half  an  hour  the  mixture  is 
turned  over  with  heavy  bars,  is  spaded  at  one  end  and 
then  allowed  to  steam  again. 

The  operation  is  repeated  until  at  the  end  of  three 
hours  the  water  has  evapoi'ated  and  the  mi.-:tui-e  is 
ready  for  use  at  a  temperature  of  32.5  to  375  deg.  F. 
It  is  then  traneferred  to  another  kettle,  under  which  a 
hot  fire  has  been  built,  and  is  hauled  therein  to  the 
street  where  it  is  laid  in  the  same  manner  as  "new 
stuff,"  except  that  it  is  tamped  into  place  instead  of 
l)eing  rolled.  The  four  kettles  are  never  allowed  to  be 
more  than  half  full,  as  the  mixing  cannot  be  done  in  an 
economical  manner  if  the  kettles  are  full. 

The  force  engaged  in  breaking,  heating  and  laying 
the  asphalt  in  Cincinnati  consists  of  only  the  seven  men 
who  are  kept  during  the  w-inter  as  the  nucleus  for  the 
spring  force  and  a  driver  for  a  two-horse  wagon.  No 
additional  bitumen  or  dust  filler  is  added  to  the  old 
asphalt  and  the  cost  is  reported  to  be  slightly  less  than 
the  average  cost  for  repairs  with  new  material. 


New  Water  Supply  Legislation  in  Ohio 

As  a  sequel  to  the  terrific  typhoid  epidemic  at  Salem, 
Ohio,  in  1920,  a  law  has  recently  been  passed  providing 
stringent  control  of  water  supplies  to  insure  their  con- 
tinuous safety.  The  features  of  the  control  are  as  fol- 
lows: (1)  Plans  must  be  approved  by  State  Board  of 
Health;  (2)  the  board  may  order  purification  plants  or 
new  supplies  installed  where  the  old  one  is  dangerous; 
(3)  the  board  may  order  better  operation;  (4)  general 
supervision  is  vested  in  the  board,  and  examinations 
are  required  upon  request  of  the  local  health  officer; 
(5)  regular  analyses  must  be  made  and  reported  to  the 
board;  (6)  plans  of  existing  plant  must  be  made  and 
reported  to  the  board;  (7)  cross-connections  with  emer- 
gency or  auxiliary  supplies  is  prohibited  without  the 
board's  approval;  (8)  when  an  existing  .supply  is  found 
to  be  subject  to  the  danger  of  contamination  the  board 
can  order  changes. 
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Dust  Explosion  and  Collection 
in  Grain  Elevators 

Difficult  To  Keep  Elevators  Clean— B.  &  O.  R.R. 

Applies  Dust  Collection  Equipment 

to  Old  Timber  Elevators 

THAT  the  dust  explosion  hazard  is  a  factor  in 
the  structural  design  as  well  as  the  operation  of 
grain  elevators  and  certain  other  classes  of  industrial 
buildings  has  been  shown  clearly  in  articles  on  the 
wrecking  of  the  Chicago  elevator  of  the  Chicago  & 
Northwestern  Ry.  and  on  dust  explosions  in  general,  in 
Enfjiiieering  Neics-Record  of  March  31  and  April  14,  pp. 
560,  621  and  634.  Many  modern  elevators,  including  the 
Chicago  elevator,  are  provided  with  dust  collecting 
equipment,  but  this  deals  only  with  dust  produced  in 
the  handling  of  the  grain  within  the  building. 

Rules  made  by  certain  grain  authorities  in  regard  to 
the  operation  of  grain  elevators  prohibit  the  application 
of  suction  to  the  grain  before  it  is  weighed.  In  a  paper 
read  recently  before  the  Western  Society  of  Engineers, 
David  J.  Price,  of  the  Bureau  of  Chemistry,  U.  S. 
Department  of  Agriculture,  stated  that  for  some  time 
this  Bureau  has  been  recommending  aspiration  or  the 
application  of  suction  during  the  preliminary  handling 
of  the  grain,  in  order  to  remove  the  dust  before  it  has 
an  opportunity  to  escape  and  accumulate  in  the  elevator. 
He  urged  that  the  Northwestern  explosion  showed  again 
the  need  for  revision  of  this  regulation. 

The  purpose  of  the  prohibitory  rule  is  to  protect  the 
shipper  against  reduction  of  weight  of  his  shipment, 
but  Mr.  Price  considered  that  safety  to  life  and  property 
demands  its  revision.  He  suggested  that  the  shipper  can 
be  reimbursed  for  the  dust  and  material  removed,  which 
has  some  value  for  cattle  feed.  Further,  Mr.  Price 
stated  that  where  great  quantities  of  grain  are  handled 
in  a  short  time,  the  dust  accumulates  so  fast  that  it  is 
almost  impossible  to  keep  the  elevator  clean  by  ordinary 
methods  of  brushing  and  sweeping. 

Baltimore  &  Ohio  Elevators 

An  example  of  the  application  of  dust  collecting 
equipment  to  old  elevators  is  afforded  by  the  grain 
elevators  of  timber  construction  operated  by  the  Balti- 
more &  Ohio  R.  R.  at  its  Locust  Point  terminal  at 
Baltimore,  Md.  Early  in  1920  it  was  decided  to  install 
a  complete  system  for  the  collection  and  removal  of 
dust  in  order  to  eliminate  as  far  as  possible  the  fire 
and  explosion  hazard  and  also  to  reduce  the  differential 
in  fire  insurance  rates  which  applies  to  all  grain 
handled  through  these  elevators  as  compared  with 
modern  concrete  structure.  One  elevator  100  x  330  ft,, 
built  in  1874,  has  a  storage  capacity  of  1,200,000  bushels 
and  is  operated  by  the  original  installation  of  boilers, 
engine  and  line  shafting.  The  other,  87  x  410  ft.,  built 
in  1881,  has  a  storage  capacity  of  1,300,000  bushels  and 
was  converted  to  electric  operation  several  years  ago. 
In  addition  to  the  facilities  for  unloading  grain  from 
cars,  each  elevator  has  a  marine  leg  with  a  capacity  of 
20,000  bushels  per  hour. 

Besides  in.stalling  the  dust  collecting  system,  it  was 
considered  desirable  to  include  modern  facilities  for 
cleaning  grain.  The  old  cleaners  were  in  the  cupola  of 
each  house,  where  they  constituted  a  considerable  fire 
risk,  were  not  readily  accessible  for  adjustment  and 
supervision,    and    in    many   cases    involved    an    undue 


amount  of  handling  of  the  grain.  The  new  cleaner  units 
are  on  the  ground  floor  distributed  so  that  as  wide  a 
range  as  jiossible  can  be  served  by  each  machine.  In 
each  house  there  are  three  machines  having  a  capacity 
of  4,000  bushels  per  hour,  fitted  with  sieves  and  screen- 
ing brushes  and  operated  by  individual  motors. 

For  collecting  sweepings  in  each  elevator,  a  complete 
sweeper  system  was  installed,  consisting  of  the  usual 
equipment  of  fans,  cyclones  and  galvanized  iron  pipe 
lines.  Approximately  one  pick-up  was  provided  for 
each  2,000  sq.ft.  of  floor  space  on  the  ground  floor  and 
all  cupola  floors.  Discharge  of  dust  from  each  cleaning 
machine  is  directly  connected  to  the  sweeper  system 
through  a  cyclone  for  each  individual  cleaner.  This 
sweeper  system  was  designed  to  handle  not  only  the 
dust  but  also  the  grain  which  necessarily  collects  on 
floor  and  is  mixed  with  sweepings.  Four  fans  for  the 
sweeper  system  in  the  larger  elevator  discharge  into  a 
large  cyclone  which  is  located  on  the  roof,  directly  over 
the  dust  bin.  In  the  smaller  elevator,  dust  collecting 
fans  discharge  into  a  small  intake  box,  which  is  con- 
nected to  a  6-in.  underground  pipe  line  leading  to  the 
dust  room.  Dust  in  this  pipe  line  is  handled  by  a 
blower  in  the  dust  house  and  is  discharged  directly  into 
the  dust  bin. 

Screenings  which  accumulate  from  each  cleaner  are 
collected  in  a  small  hopper  under  the  floor,  and  are 
delivered  to  the  dust  house  by  a  blower  and  8-in.  pipe 
lines.  At  the  point  of  collection,  bins  are  provided  for 
the  receiving  and  storage  of  screenings  from  each 
house.  Screenings  are  then  sacked  and  loaded  into  cars 
through  a  sack  chute.  Dust  is  loaded  directly  from  the 
bin  into  box  cars  by  a  special  screw  conveyor,  with  an 
air  blast  for  trimming  dust  in  the  car. 

One  man  is  required  particularly  for  the  operation  of 
this  system,  his  duties  being  the  operation  of  machinery 
in  the  dust  house  and  attending  to  the  sacking  and  load- 
ing of  screenings  and  dust.  Operation  of  equipment 
throughout  the  elevators,  including  the  sweeping  of 
floors,  cleaning  of  beams,  etc.,  is  handled  entirely  by  the 
regular  elevator  force.  The  equipment  was  installed 
under  the  direction  and  supei-vision  of  L.  P.  Kimball, 
engineer  of  buildings,  and  T.  H.  Seal,  superintendent 
of  elevators,  Baltimore  &  Ohio  R.  R.  Stinson  &  God- 
frey, Chicago,  were  the  engineers  and  general  contrac- 
tors. The  sweeper  system  and  blow  pipe  work  was 
installed  by  the  Cyclone  Blow  Pipe  Co.,  Chicago,  and 
the  "Airveyor"  equipment  was  furnished  by  the 
Guarantee  Construction  Co.,  New  York,  as  sub-con- 
tractor. 


War  Water-Works  and  Houses  at  Hopewell  Sold 

The  30,000,000-g.d.  water-works  plant  built  at  Hope- 
well, Va.,  during  the  war  to  supply  the  munitions 
plant  of  the  E.  I.  de  Pont  de  Nemours  Co.  and  adjacent 
villages  has  been  sold  by  the  Du  Pont  Chemical  Co. 
to  the  Industrial  Service  Corporation  of  Virginia, 
which  took  possession  Nov.  1.  The  works  included 
pumping  stations,  filtration  plant,  and  distribution 
system.  The  general  manager  of  the  purchaser  is 
J.  F.  Muhlig,  with  head(iuarters  at  Hopewell.  Recently 
the  Du  Pont  Chemical  Co.  gave  title  to  the  last  of  the 
houses  owned  by  it  in  one  of  the  large  villages  in  the 
Hopewell  district.  The  transfer  included  73  dwell- 
ings. Twenty  firms  have  located  at  Hopewell  since 
the  movement  to  turn  Hopewell  and  vicinity  over  to 
permanent  industrial  development  was  begun. 
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Experiences  in  Pneumatic  Caisson  Sinking  in  Mexico 

Bridge  Pier  Sunk  80  Ft.  With  Green  Labor — Caisson  Provided  With  Open  Well 
for  Dredging  Simultaneous  With  Pneumatic  Work 


By  T.  Hind 

Special  Eneinpw.  Southern  Pacific  R.TJ.  Co.  of  Mpxico. 
Tucson.  Ariz. 


N' 


last  year  in  the  construction  of  a  somewhat  com- 
plicated foundation  for  a  bridge  for  the  Southern 
Pacific  R.R.  Co.  of  Mexico  across  the  Fuerte  River, 
a  turbulent  stream,  in  the  State  of  Sinaloa  on  the  west 
coast  of  Mexico.  A  special  feature  was  the  use  of  a 
pneumatic  caisson  and  open  well  excavation  in  the  same 
pier  at  the  same  time. 

In  the  original  construction  of  the  railroad  in  1906- 
1907  the  river  was  crossed  by  a  so-called  temporary 
bridge  consisting  of  750  lin.ft.  of  pile  and  timber 
trestle  and  twelve  70-ft.  steel  deck  plate  girders  on 
substantially  constructed  pile  and  timber  piers,  the 
girders  being  placed  on  the  south  side  of  the  river  over 
the  deepest  portion  of  the  channel  and  the  strongest 
currents.  The  structure  averaged  about  40  ft.  high 
from  normal  low  water  to  base  of  rail. 

The  original  structure  was  satisfactory  and  gave  no 


LOCOMOTIVE  CROSSING  SHOO-FLY  TRESTLEUUST  BEFORE  IT  WASHED  OUT 


trouble  until  the  winter  of  1919,  the  highest  floods 
in  the  meantime  being  about  20  ft.  But  on  Jan.  2, 
1919,  the  river  rose  to  a  height  of  nearly  35  ft.  above 
normal  low  water,  washed  out  four  piers  at  the  south 
end  of  the  bridge  and  dropped  five  sets  of  the  steel 
girders  into  the  river,  some  of  these  girders  weighing 
nearly  70,000  lb.  They  were  carried  downstream  sev- 
eral miles  by  the  force  of  the  current. 

As  conditions  at  the  time  were  not  favorable  to  un- 
dertaking expensive  construction,  it  was  decided  to 
replace  the  washed-out  portion  of  the  bridge  practically 
in  kind,  first  reopening  traffic  on  a  temporary  track 
and  depressed  trestle  on  a  shoo-fly  alignment. 

Owing  to  the  war-time  conditions  of  the  markets 
in  the  United  States,  from  which  practically  all  mate- 
rial and  supplies  had  to  be  secured,  work  on  the  main 
bridge  was  considerably  delayed.  There  was  also  addi- 
tional delay  owing  to  the  fact  that  the  summer  and 
fall  of  1919  were  unusually  wet  and  the  river  conse- 
nuently  high.  For  these  reasons  the  main  bridge  was 
not  ready  for  reopening  trafBc  until  the  morning  of 
Jan.  11,  1020,  when  the  first  revenue  train  passed  over, 
at  which  time  a  rise  in  the  river  had  already  com- 
menced. By  5  p.m.  of  the  same  day  the  flood  had  risen 
to  practically  the  same  extreme  height  of  the  flood  of 


a  year  before,  washed  out  three  of  the  new  piers  and 
dropped  four  sets  of  girders,  and  washed  out  the  greater 
portion  of  the  shoo-fly  trestle,  which  had  already  been 
washed  out  and  replaced  twice  during  the  summer  floods. 
The  floods  both  of  1919  and  1920  indicated  scour 
in  the  river  bottom  of  nearly  50  ft.  to  bedrock  on  the 
line  of  strongest  current  near  the  south  end  of  the 
bridge  and  it  seemed  wise  to  span  this  region  of 
greatest  erosion  with  permanent  construction.  In  view 
of  the  expensive  maintenance  of  the  shoo-fly  trestle 
during  flood  periods  it  seemed  wise  to  rush  the  work 
to  completion  before  the  summer  floods. 

A  350-ft.  steel  span  would  have  been  ideal  for  the 
situation  but  structural  steel  was  still  unreasonably 
high  priced  and  quick  delivery  impossible  to  secure,  so 
a  200-ft.  span  which  the  company  already  had  in  stock 
was  decided  on. 

There  was  a  good  bedrock  location  for  a  pier  to 
support  the  south  end  of  this 
span  practically  at  the  south 
edge  of  the  river  but  sound* 
ings  for  the  pier  at  the  north 
end  indicated  a  necessary  pen- 
etration of  slightly  over  40  ft. 
through  sand,  gravel,  and  large 
quantities  of  heavy  riprap  to 
a  sloping  surface  of  bedrock. 
into  which  there  would  have 
to  be  a  penetration  of  8  ft.  on 
the  north  side  of  the  pier  in 
order  to  provide  a  proper  bear- 
ing. The  pneumatic  caisson 
method  of  sinking  seemed 
advisable.  An  effort  was  made  to  have  the  pier  con- 
.structed  by  contract  but  various  proposals  from  con- 
tractors were  not  satisfactory,  and  the  unusual  course 
of  undertaking  pneumatic  caisson  construction  with  the 
everyday  working  forces  of  the  company  was  adopted; 
traffic,  in  the  meantime,  being  again  opened  over  the 
replaced  shoo-fly  trestle. 

Together  with  the  construction  of  the  200-ft.  span 
with  its  necessary  piers,  some  rearrangement  of  the 
remaining  portion  of  the  bridge  was  necessary  in  order 
to  properly  close  the  washout  gap,  the  entire  work  con- 
sisting of  one  200-ft.  pin  connected  through  truss  of 
span,  two  60-ft.  deck  plate  girders,  a  short  timber 
trestle,  an  ordinary  concrete  pier,  a  pneumatic  caisson 
pier  and  one  pile  pier,  with  piling  driven  to  bedrock. 

Sounding  for  bedrock,  designing,  and  the  selection 
and  purchasing  of  equipment  and  materials  consumed  a 
great  deal  of  time,  but  by  April  1  considerable  mate- 
rial and  some  equipment  was  on  the  ground  and  actual 
work  commenced.  On  April  3  all  transportation  on  the 
company's  lines  was  tied  up  by  a  general  strike  of  train 
and  engine  men  and  simultaneously  began  the  revolu- 
tion which  ousted  President  Carranza.  The  forces  at 
the  bridge  were  completely  isolated  from  the  outside 
world  until  April  26,  when  traffic  was  again  reopened 
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PLAN  AND   PROFILE   OF   FUERTE   RI\Ti:R   BRIDGE   SITE 

over  the  company's  lines,  only  to  find  that,  owing  to 
the  switchmen's  strike  in  the  United  States,  necessary 
equipment  and  materials  were  tied  up  all  over  the 
United  States  with  very  indefinite  prospects  of  delivery. 

Under  these  circumstances  it  seemed  wise  to  abandon 
the  idea  of  sinking  the  caisson  before  the  summer  floods, 
but  a  small  force  was  continued  on  preliminary  work, 
constructing  camp  buildings,  the  concrete  pier  at  the 
south  end  of  the  200-ft.  span,  and  the  pile  pier  north 
of  the  pneumatic  caisson  pier,  the  framing  of  the 
wooden  shoe  of  the  caisson,  and  the  partial  assembly 
of  the  power  plant. 

During  the  summer,  floods  were  not  sufficiently  high 
to  again  wash  out  the  shoo-fly  trestle,  and  work  on  the 
main  structure  was  recommenced  about  Oct.  1.  Sink- 
ing of  the  caisson  was  commenced  Oct.  20. 

The  pier  sunk  by  pneumatic  caisson  consisted  of 
concrete  reinforced  with  old  rails  and  with  36  in.  of 
wooden  shoe  to  cushion  shocks  of  blasting,  the  cutting 
edge  of  the  wooden  shoe  being  reinforced  with  8-in. 
channel  irons.  Facts  regarding  its  design  and  construc- 
tion may  be  tabulated  as  follows: 

Horizontal  dimension  of  caisson 20x50  ft. 

Height  of  air  chamber 9  ft. 

Thickness  of  concrete  ceiling  poured  before  com- 
mencing; sinking 6  ft- 

.\ge  of  concrete  in  caisson  at  time  sinking  com- 
menced   4  to  6  dayt 

Penetration  of  caisson  shoe  below  base  of  rail 79  ft.  3  in. 

Penetration  of  concrete  below  caisson  shoe 3  ft.  6  in.,  max. 

Total  penetration  of  pier  below  base  of  rail.  82  ft.  9  in. 

Total  penetration  of  caisson  in  sand,  gravel,  rip- 
rap and  solid  rock -12  tt.  5  in. 

Total  penetration  of  caisson  below  normal  low 

water  surface 42  ft.  5  in. 


Af^(  Excavation 

Sand..._ 

Gravel 

Heavy  riprap  

Solid  rock  

Concrete  in  pier        

Total  lumber  permanently  in  place  in  caisson  and 

pier 

Reinforcement 


Total    hardware,    inclusive    of    various    shafts, 
forgings,  bolts,  etc         


Chronological  Data 

Shoe  of  caisson  placed  in  position 

Commenced  sinking   

Sinking  completed 

Air  chamber  filled  with  concrete 

Pier  completed 

Progress 

Average  rate  of  sinkini.'  in  sand  and  fine  grave 


543  cu.yd. 
526  cu.yd. 
241  cu.yd. 
165  cu.yd. 
1,535  cu.yd. 

49,000  ft.b.m. 
40   tons,   40   lb. 
relay    rails    and 
4,0801b.  twisted 
steel. 

30,500  lb. 


Oct.  10 
Oct.  20 
Dec.  3. 
Dec.  6. 
Dec.  15. 


Average  rate  of  sinking  in  boiilde 


;l.  1  ft.  10  in.  per 

day. 
Average  rate  of  sinking  in  rip  rap  and  solid 

rock SJ  in.  per  day. 

Principal  Equipment 

2 — 125  hp.  stationary  boilers. 

3 — Straight  line  steam-driven  air  compressors 

total  capacity 942    cu.ft.    per 

min. 

3 — Heavypressure  duplex  steam  pumps 10x6x12  in. 

2 — 4-in.  hydraulic  ejectors. 

1 — Steam  driven  9  kw.  electric  light  plant. 

1 — Portable   180  amp.   hour   gasoline  driven  storage     battery. 

Electric  light  plant. 
2 — Locomotive  cranes — 10-ton  and  20-ton  capacity. 
1 — Orangepeel  bucket,  Jcu. yd. capacity-     "CB 
1 — J-vd.  batch  concrete  mi.\er,  complete  with  boiler  and  engine. 
1 — I'rack  pile  driver. 

Schedule  of  Wages 

Common  labor  on  surface 21.25  per  day 

Handy  labor  on  surface _ 1   75  per  day. 

Carpenters  on  surface 2  25  per  day. 

Sandhogs.first  10-ft. penetration..... „...       2  25  per  day. 

Sand  hogs,  second  10-ft.  penetration 2   50  per  day. 

Sand  hogs,  third  10-ft.  penetration 2   75  per  day. 

Sand  hogs,  fourth  10-ft.  penetration 3  00  per  day. 

Foremen,  stationary  engineers,  etc ?125  to  ?1 50  pet 

month  with 
board. 
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tieneral  foremen _ „ _ !5200toJ5225  per 

month  with 
board. 

Blacksmiths,  machinists,  etc )53  to  85  per  day. 

Working  time — S  hours  per  day  (4  hours  on  and  8  hours  off)  for 
sand  hogs  and  machine  men  actually  engaged  in  sinking  caisson, 
and  10  hours  per  day  for  others. 

All  common  laborers,  sand  hogs,  mechanics,  clerks, 
and  foremen,  also  the  master  mechanic  and  two  general 
foremen  were  native  Mexicans.  They  were  absolutely 
inexperienced  in  pneumatic  caisson  work  and  steel 
bridge  erection.  In  fact,  there  were  only  three  men 
on   the   rolls   in   addition   to   the  writer  who   had   ever 
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seen  a  pneumutic  caisson,  and  these  three  had  to  be 
discharged  very  early  in  the  game  because  of  Bolsheviki 
tendencies.  From  laborer  to  general  foremen  they  were 
resourceful  and  faithful  and  soon  caught  on,  not  only 
to  the  practice  but  also  to  the  principles  and  theory  of 
what  they  were  doing.  They  also  worked  much  more 
steadily  than  it  h  generally  supposed  that  Mexican 
workers  do. 

In  quantity  performance  the  writer  believes  that,  con- 
sidering all  the  conditions,  good  results  were  obtained. 


Base,  of  rci/ 


Hydrau/ic  ejicf. 
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Half  Plan  of  Air  Chamber 


Half  Plan  of  Crib 


DETAILS  or  rXCUMATIC  CAISSON  BUILT  AXD  OPER.VTED 
BY  MEXICAN  LAROR 


The  riprap  and  solid  rock  through  which  the  caisson 
was  sunk  were  very  didicult  and  the  difficulties  were 
increased  by  the  thick  strata  of  very  open  gravel  pene- 
trated. In  sinking  through  the  upper  stratum  of  sand 
there  was  no  difficulty  in  keeping  the  water  surface 
from  6  in.  to  12  in.  below  the  cutting  edge  of  the  caisson, 
but  after  the  open  gravel  was  reached  it  was  impossible 
'o  lov.-er  the  water  surface  more  than  an  inch  or  two 
below  the  highest  point  of  the  cutting  edge,  and  at  the 


least  disturbance  there  was  always  a  heavy  inflow  of 
sand.' 

Also,  not  a  bad  performance  for  inexperienced  men, 
the  200-ft.  pin  connected  span  was  swung  in  13  days 
from  the  placing  of  the  first  seat  to  the  driving  of 
the  last  pin  and  safety  against  loss  of  false  work. 

Another  quite  unusual  feature  of  the  work  is  that 
the   entire   work  was   accomplished   without   a   single 
accident  of  any  consequence,   and  this   feature   is  not 
detracted  from  by  the  fact  that  in  the  sinking  of  the 
caisson  over  700  lb.  of  dyna- 
mite  was    used.      From   his 
e.Kperience  on  this  work  and 
on    other  work,   the   writer 
believes    that    the    Mexican 
people  are  capable  of  quite 
high  industrial  development 
if  proper  general  conditions 
can     be    secured     in    their 
country. 

The  supervising  organiza- 
tion might  by  some  be  criti- 
cised as  topheavy  and  unnec- 
essarily expensive,  but  it 
must  be  remembered  that  in- 
experienced men  were  doing 
work  of  quite  special  nature. 
During  the  sinking  of  the 
caisson  there  was  a  master 
mechanic  in  general  charge 
of  the  power  plant,  24  hr. 
per  day ;  three  general  fore- 
men on  the  surface,  8  hr. 
each  per  day ;  one  general 
foreman  in  charge  of  air 
chamber  work,  on  duty  24 
hr.  per  day  in  case  of  emer- 
gency, but  in  routine  putting 
in  two  hours  in  the  air  cham- 
ber with  each  gang  of  sand 
hogs;  three  sand-hog  fore- 
men and  three  sub-foremen, 
8  hr.  per  day;  one  concrete 
and  general  purpose  foreman 
on  the  surface,  10  hr.  per 
day;  the  writer  in  general  charge  with  no  specific  hours. 
Having  one  general  foreman  in  charge  of  air  chamber 
work  worked  out  nicely  until  the  heavy  riprap  was 
reached,  but  after  drilling  and  blasting  commenced  it 
soon  developed  that  there  was  too  much  lost  motion 
at  change  of  shifts  with  the  incoming  gang  "getting 
set"  and  picking  up  the  work  where  the  outgoing  gang 
left  oflf.  Also  there  were  blasts  to  fire  and  powder 
gases  to  blow  out.  Another  general  foreman  was  ap- 
pointed and  it  was  arranged  that  a  general  foreman 
spend  the  last  hour  in  the  air  chamber  with  each  out- 
going shift  and  the  first  hour  with  each  incoming  shift. 
The  results  were  good.  Ten  sand  hogs  working  four 
hours  on  and  eight  hours  off  were  worked  in  each  of  the 
three  air  chamber  gangs  until  the  heavy  riprap  was 
reached  and  afterwards  as  many  as  could  be  packed  into 
the  air  lock,  an  average  of  from  twenty  to  twenty-five. - 

As  the  season  in  which  the  caisson  was  sunk  was  not 
one  of  positive  low  water,  plans  for  the  prosecution  of 
the  work  had  to  be  based  on  the  possibility  of  floods  of 
medium  extent. 

The  main  power  plant  was  located  on  the  high  solid 
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rock  south  bank  of  the  river  above  the  reach  of  any- 
possible  flood,  the  pumps  being  placed  at  the  foot  of  the 
bank  in  such  a  way  that  flooding  would  not  damage.  A 
4-in.  air  line  from  the  air  compi-essors  and  a  o-in. 
water  line  from  the  pumps  were  carried  across  the 
river  channel  to  the  location  of  the  pier  on  floats,  40  ft. 
of 'the  air  line  being  looped  below  the  water  surface  for 
cooling  purposes.  Connection  of  air  and  water  between 
the  pipe  lines  and  the  caisson  were  made  with  links  of 
fire  hose. 

From  the  remaining  northern  portion  of  the  bridge, 
falsework  was  extended  as  a  work  track  to  the  location 
of  the  pier.  On  the  extreme  end  of  this  falsework  a 
locomotive  crane  was  placed  to  handle  the  dredging,  etc. 

The  concrete  mixer  was  placed  in  the  bed  of  the  river 
about  300  ft.  to  the  north  and  alongside  of  the  bridge 
both  -for  the  purpose  of  being  above  probable  flood 
waters  and  of  being  convenient  to  a  good  bed  of  gravel. 
The  mixer  was  served  by  another  locomotive  crane 
which  also  transported  the  mixed  concrete  in  a  bottom 
dump  bucket  dumping  it  into  a  hopper  in  the  track 
behind  the  -dredging  crane.  From  this  hopper  the  con- 
crete flowed  under  the  dredging  ci-ane  in  a  galvanized 
iron  chute  to  the  caisson. 

.  The  wooden  shoe  of  the  caisson  had  been  framed  and 
assembled  on  the  north  bank  of  the  river  about  400 
yd.  distant  from  the  location  of  the  pier  the  previous 
spring.  In  the  fall  when  work  was  commenced  there 
was  about  5  ft.  of  water  at  the  pier  location.  The 
location  was  enclosed  by  a  slip  constructed  of  timber, 
piling,  brush,  and  wire  to  protect  against  floods,  and 
filled  to  the  water  surface  partly  by  silting  and  partly 
by  dredging  and  the  caisson  shoe  was  skidded  ta  place. 

The  necessary  forms,  outside  6  x  12-in.  sheeling, 
various  shafts,  and  piping  were  placed  after  the  timber 
shoe  was  landed  and  concrete  poured  to  a  depth  of  G  ft. 
above  the  ceiling  of  the  air  chamber,  a  very  rich  mix- 
ture,-6  sacks  of  cement  to  the  cubic  yard  of  river  grave! 
being  used  to  a  height  of  12  in.  above  the  ceiling, 
and  above  this  an  ordinaiy  mixture  of  4  sacks  to  the 
yard  was  used. 

Four  days  after  the  completion  of  the  pouring  of  the 
concrete  to  the  6-ft.  line  sinking  was  commenced;  per- 
haps a  rather  risky  procedure  as  the  concrete  was  very 
green,  but  no  harm  resulted. 

The  construction  of  the  caisson  was  very  satisfactory. 
Usual  preparations  were  made  in  advance  to  stop  leaks 
when  air  pressure  was  first  turned  on  but  there  were 
no  leaks  either  at  this  time  or  subsequently. 

The  removal  of  excavated  material  from  the  air 
chamber  was  accomplished  by  hydraulic  ejectoi-s  or  sand 
pumps  by  blowing  out  with  air  and  by  dredging  with 
an  orange-peel  bucket  through  an  open  shaft  or  water 
column  5  ft.  6  in.  in  diameter.  All  the  methods  worked 
satisfactorily. 

The  hydraulic  ejectors  were,  to  the  best  of  the 
writer's  knowledge,  original  in  design,  being  constructea 
practically  altogether  by  the  assembly  of  ordinary  com- 
mercial pipe  fittings.  No  attempt  was  made  to  deter- 
mine their  actual  capacity,  but  with  the  water-supply 
at  from  90  to  100  lb.  pressure  they  ejected  all  the  sand 
or  gravel  that  could  be  fed  to  them  and  without  any 
trouble  except  an  occa.sional  plugging  with  material  too 
large  to  go  through. 

At  about  20  ft.  penetration  the  material  became  too 
coarse  for  the  ejectors;  the  nozzles,  etc.,  were  removed 
•ind  the  same  hose  and  ejector  pipes  were  used  to  blow 


material  through  with  air.  Even  in  the  heavy  riprap 
and  solid  rock  these  air  guns  were  of  good  service,  con- 
siderable quantities  of  accumulating  spalls,  gravel,  and 
sand  being  ejected  through  them. 

The  orange-peel  bucket  in  the  open  dredging  shaft 
or  water  column  was  eflfective  in  every  way.  Rocks  of 
several  cubic  feet  contents  were  grappled  and  removed. 
When  rocks  too  large  to  be  thus  removed,  or  solid  rock, 
was  encountered  at  the  bottom  of  the  shaft,  it  was 
broken,  either  by  blasting,  if  this  seemed  the  most 
convenient  way,  or  by  dropping  a  rock  breaker  through 
the  shaft  from  above. 

The  rock  breaker  wa«  a  small  box  girder  bridge  seat 
built  up  of  four  e.xtra  heavy  10-in.  I-beams  with  mis- 
cellaneous web  and  co-ver  plates,  the  whole  securely 
riveted  together,     "By  manipulating  it  the  same  as  a 


WOKKI.NG    ON    THE   CAISK13N    OF    THE    FTJERTE 
RlX'^R  BRIDGE 

pile-driver  hammer  through  the  dredging  shaft,  with 
the  locomotive  crane  above,  quite  large  rocks  could  be 
quickly  broken  if  they  were  loose  or  detached,  but  it  was 
too  light  to  have  much  effect  on  solid  rock. 

The  bottom  of  the  dredging  shaft  extended  2  ft.  6 
in.  below  the  cutting  edge  of  the  caisson  so  as  to  pro- 
vide leeway  in  case  material  encountered  should  prove 
sufficiently  tight  to  enable  the  water  surface  to  be  held 
conveniently  below  the  shoe  of  the  caisson,  but  if  work- 
ing again  in  material  so  open  as  that  encountered  actu- 
ally proved  to  be,  the  writer  would  not  extend  the  shaft 
more  than  perhaps  a  foot  or,  at  the  most,  a  foot  and  a 
half  below. 

,  Blasting  in  the  air  chamber  was  done  by  drilling,  by 
snakeholing  in  crevices,  and  by  driving  loaded  li-in. 
pipe  in  seams.  The  heaviest  single  charge  placed  was 
3  lb.  of  40  per  cent  dynamite  and  the  heaviest  blast 
consisting  of  a  series  of  holes  eleven  pounds.  Firing 
was  done  by  a  blasting  battery  located  in  the  air  lock, 
the  lower  door  of  the  lock  being  closed  but  the  pressure 
not  equalized. 

In  the  first  30  ft.  penetration  no  difliculty  from  skin 
friction  was  encountered  antl  it  was  never  necessary  to 
reduce  air  pressure.     At  this  point  the  c-aisson  bocome 
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badly  bound  in  rock  and  very  drastic  reduction  was 
necessarj-  for  all  penetration  secured  until  sinking  was 
finally  completed.  Pressure  was  reduced  at  each  shift 
change,  the  general  air  chamber  foreman  on  duty  at  the 
time  throwing  both  4-in.  ejector  pipes  and  a  2-in.  venti- 
lation pipe  wide  open  and  blowing  down  to  3  or  4  lb. 
pressure.  At  this  stage  of  reduction  the  air  chamber 
would  be  filled  with  water  to  within  3  or  4  ft.  of 
the  ceiling,  but  when  the  valves  wei-e  closed  and  the 
three  compressors  started  full  force  the  chamber  would 
be  unwatered  by  the  time  the  incoming  shift  had  reached 
the  bottom.  This  blowing  out  also  served  to  clear  the 
air  of  powder  smoke. 

The  highest  air  pressure  used  in  actual  sinking  was 
18  lb.,  but  in  filling  the  air  chamber  with  concrete  as 
high  as  31  lb.  was  used  for  the  purpose  both  of  crowd- 
ing the  concrete  under  the  cutting  edge  and  of  com- 
pressing it. 

The  air  chamber  and  locks  were  kept  well  lighted 
with  electric  lights  and  telephonic  communication  was 
maintained  between  the  chamber  and  the  surface. 

There  was  no  caisson  disease  of  any  description,  al- 
though there  was  no  physical  examination.  The  pre- 
cautionary measures  taken  to  avoid  such  trouble  were 
common  sense  in  hiring  men,  the  bushing  of  air  lock 
valves  sufficiently  that  neither  compression  or  decom- 
pression could  take  place  too  rapidly,  the  furnishing  of 
hot  and  cold  water  bathing  facilities,  and  the  serving 
of  hot  coffee  at  each  change  of  shift. 

Cost  of  Work 

The  estimated  cost  of  the  work  was  as  follows: 

34,893 
79,579 

7.J74 
25.?Oe 

5.<550 
300 

4,763 


Concrete  pier  on  south  side  of  river 

Pneumatic  caisson  pier 

Pile  pier  north  of  caisson  pier 

200-ft.  pin  connected  truss  span,  complete  with  track. 

2-f.O  ft.  deck  plate  girders,  complete  with  track 

Permanent  trestle 

Miscellaneous 


Total. 


55128,359 


In  the  light  of  the  comparatively  cheap  labor  prices 
involved  the  substructure  costs  may  seem  high,  but 
cheapness  did  not  extend  to  equipment,  materials,  and 
supplies.  As  typical  samples,  cement  cost  approxi- 
mately $5.50  per  bbl.,  f.o.b.,  at  the  river,  and  coal  cost 
$10  per  ton.  The  steel  superstructure  units  were, 
however,  in  stock  prior  to  the  development  of  war  bridge 
prices,  and  were  charged  out  to  the  work  at  about  3c. 
per  lb. 

The  work  was  handled^mder  the  general  direction  of 
the  late  Epes  Randolph,  president,  and  L.  H.  Long,  vice- 
president,  of  the  company,  with  the  writer  in  direct 
charge  of  design  and  construction.  W.  E.  Schley,  Div  - 
sion  Engineer  of  the  Sonora  Division,  served  as  chief 
assistant  and  rendered  very  valuable  services. 


Oxygen  Consumed  Varies  with  Concentration 
Cornell  Investigation  Shows 

After  an  elaborate  set  of  tests  at  Cornell  University 
on  the  recommended  method  of  determining  the  oxygen 
consumed  in  sewage  and  other  heavy  concentrations  it 
has  been  found  that  the  amount  indicated  in  dilution 
varies  with  the  strength,  being  greater  for  the  weaker 
solutions.  However,  the  variation  is  in  accordance  with 
mathematical  formulae  which  John  Scacciaferro  worked 
out  and  reported  in  the  October  Cornell  Civil  Engineer. 


Cement  Stucco  Covering  for  Small 
Railway  Buildings 

A  CHEAP  and  durable  type  of  construction  for 
houses  of  section  foremen  and  laborers  and  for 
small  stations  and  office  buildings,  which  has  been  de- 
veloped on  the  Nashville,  Chattanooga  &  St.  Louis  Ry., 
consists  of  a  wood  frame  sheathed  with  wire  mesh  over 
or  woven  with,  building  paper  and  covered  with  1  in.  of 
stucco  applied  by  the  cement  gun  process.  Fig.  1  shows 
the  general  construction  for  section  houses,  some  of  the 
details  being  given  in  Fig.  2. 

Composition  red  shingles  on  ;-in.  tongued  and  grooved 
sheathing  cover  the  roof.  Ceilings  and  inside  walls  are 
of  ^-in.  pine  ceiling  or  of  plaster  on  electrically  welded 
lathing.  At  the  corners  of  all  openings  the  stucco  is 
reinforced  by  sheets  of  the  wire  mesh,  with  paper  re- 
moved, these  sheets  being  placed  diagonally,  as  shown. 
The  wire  mesh  often  used  is  electrically  welded,  with 
building  paper  between  the  woof  and  warp,  the  latter 
being  placed  next  to  the  studding.  In  some  cases,  tarred 
felt  has  been  used,  being  tacked  in  place  before  the  wire 
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FIG.  1.      SFXTTION  I.ABORKRS'  HOUSKS  OK  STUCfO  K.V 
AnRE    MESH    AXP    AVOOn    KRAMK 

mesh  is  applied.  Wood  trim  with  which  wet  stucco  will 
come  in  contact  is  first  given  two  coats  of  paint  to  pre- 
vent swelling  and  subsequent  shrinkage  cracks.  Outside 
trim  is  painted  brown,  with  window  sash  black,  the 
interior  being  light  buff.  All  painting  is  three-coat 
work. 

The  section  laborers'  buildings  are  for  two  familie." 
with  a  kitchen  and  bedroom  for  each,  the  bedroom  hav- 
ing a  brick  fireplace  and  concrete  hearth  and  the  kitchen 
having  a  stove  flue.  About  75  per  cent  of  the  track  labor- 
ers are  negroes.     A  four-room  house  for  the  section 
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foreman  is  built  on  the  same  general  plan,  but  with 
doors  provided  in  the  two  interior  partition  walls,  one 
porch  being  omitted  and  two  of  the  doors  replaced  with 
windows. 

Similar  construction  has  been  used  for  two-story 
buildings  for  storehouses  and  yard  offices,  but  these 
have  usually  plank  storm  sheathing,  over  which  paper 
or  felt  and  wire  mesh  are  applied  on  furring.  A  stucco 
covering  has  been  applied  also  to  old  frame  and  brick 
buildings,  the  brick  being  cleaned  with  wire  brushes  or 


then  kept  sprinkled  for  two  or  three  days.  Corner  and 
frieze  boards,  steps  and  similar  parts  are  applied  to 
grounds  in  the  stucco  after  it  has  set. 

With  present  prices  and  conditions,  the  cost  of  a 
double  section  house  complete  is  about  $2,700.  If  the 
exterior  walls  were  of  pine  drop-siding,  with  three  coats 
of  paint,  the  saving  would  be  only  $125,  and  there  would 
be  the  expense  of  painting  at  intervals  of  four  or  five 
years.  As  the  stucco  requires  no  such  maintenance,  it 
shows  a  real  economy.  There  is  little  trouble  from 
cracking  or  spalling  of  the  stucco,  if  it  is  properly  ap- 
plied. This  style  of  building  construction  and  repair, 
begun  in  1914,  has  been  developed  gradually  under  the 
direction  of  Hunter  McDonald,  chief  engineer  of  the 
Nashville,  Chattanooga  &  St.  Louis  Ry.,  the  work  being 
done  by  the  forces  of  the  engineering  department. 
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FIG.    2.     DETAILS    OF    HOUSE    WITH    STUCCO    COVERINC 

by  sand  blasting  with  the  cement  gun.  Old  section 
houses  of  boxing  and  batten  construction  have  been  suc- 
cessfully coated  with  the  stucco.  In  doing  this,  the 
battens  are  first  removed  and  all  exterior  trim  is  adapted 
to  the  stucco  treatment,  inserting  nailing  grounds  where 
needed.  The  paper  backed  wire  mesh  is  applied  with 
fence  staples,  the  staples  not  being  driven  clear  home 
in  order  that  the  stucco  may  get  a  grip  behind  the  wires. 

The  1  :.3  mixture  of  cement  and  sand  is  passed  through 
a  J-in.  screen,  moderately  coarse  and  slightly  damp  sand 
heing  preferable  to  very  fine  dry  sand.  Pressures  of 
35  lb.  of  air  at  the  gun  and  50  lb.  of  water  at  the  nozzle 
are  recommended  in  the  railway  company's  instructions, 
the  water  supply  being  regulated  to  give  a  plastic  mix- 
ture that  will  remain  on  the  wall  without  flowing  or 
sloughing.  The  nozzle  is  held  usually  about  3  or  4  ft. 
from  the  wall. 

Two  coats  of  stucco  are  applied,  preferably  with  an 
interval  of  not  more  than  half  an  hour  between  them. 
The  first  Mn.  coat  ( i-in.  on  old  buildings)  is  .screeded 
to  a  plane  surface  and  then  a  1-in.  second  or  "flash"  coat 
is  applied  for  a  smooth  fini.sh.  While  the  latter  is  still 
wet,  it  is  brushed  lightly  with  a  wet  whitewash  brush, 
I  to  secure  uniform  color  and  texture,  the  stucco  being 


Porous  Concrete  for  Well  Strainers 
and  Well  Casing 

No  Fine  Aggregate  Used — Precast  Sections  Strung 

on  Vertical  Rods  with  Bottom  Cutting 

Edge — Interior  Sand  Pipe 

CONCRETE  of  high  poi-osity  as  a  substitute  for 
the  usual  brass  well  strainer  and  steel  casing  is 
a  new  development  for  water  supply  wells  in  gravel 
and  sand  formations  which  has  been  applied  in  several 
cases  for  depths  up  to  130  ft.  A  porosity  of  about  22 
per  cent  in  volume  is  obtained  by  removing  all  sand 
from   the    aggregate,    the    concrete    being    a    1:4    mix 
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FIG.    1.      POROUS    CONCRETE   FOR   WELL    STR.\INER 

made  with  gravel  screened  to  reject  all  material  re- 
tained on  a  No.  5  screen  and  all  that  passing  through 
a  No.  12.  Typical  crushing  strengths  are  1,110,  1,G26 
and  2,633  lb.  per  square  inch  for  ages  of  7  and  28  days 
and  2  months  respectively.  The  appearance  of  the 
concrete  is  shown  in  Fig.  1. 

This  well  casing.  Fig.  2,  is  made  in  48-in.  lengths 
reinforced  with  :!-in.  steel  rings  and  having  eight  ll-in. 
pipes  for  vertical  rods  or  bolts.  The  bearing  surfaces 
are  mortised  and  are  put  together  with  1 : 3  cement 
mortar.  With  an  internal  diameter  of  36  in.  and  a 
wall  thickness  of  5  in.  the  4-ft.  sectioii  has  a  weight 
of  1,523  lb.  and  gives  an  external  area  of  37.7  sq.ft. 
Its  porosity  permits  a  flow  of  about  10  gal.  per  minute 
per  square  foot  of  external  surface.  There  is  said  to 
be  less  clogging  or  choking  of  sand  around  the  concrete 
than  around  a  brass  strainer,  so  that  there  is  less 
diminution  of  flow  with  age. 

To  sink  a  concrete-lined  well,  a  40-in.  riveted  steel 
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SVeel  Cutting  Edge 
for  Concrete  Cosing 


FIG.    2.      COXCRETTE    VTELiL,    C.A.S1N'G    AND    STEEL, 
CDTTING    EDGE 

casing  with  Z-bar  cutting  edge,  Fig.  3,  is  driven  down 
to  the  water  bearing  stratum,  the  casing  being  sus- 
pended in  a  steel  derrick  frame  and  the  inclosed 
material  being  excavated  by  an  auger  or  sand  pump. 
Into  this  casing  the  porous  concrete  lining  is  lowered, 
as  in  Fig.  4,  the  bottom  section  resting  on  and  being 
bolted  to  a  funnel-shaped  cutting  edge  (see  Figs.  2 
and  3).  To  the  smaller  end  of  this  funnel  is  screwed 
a  16-in.  pipe  which  serves  to  lower  the  casing  and  in 
which  the  sand-bucket  excavator  operates.  This  method 
of  working  protects  the  concrete  from  abrasion  or 
injury  by  the  bucket. 

WTien  five  sections  have  been  lowered,  the  sand  is 
pumped  out,  causing  the  concrete  casing  to  sink.  Addi- 
tional sections  are  placed  and  the  operation  is  repeated 
until  the  Uesired  depth  is  reached.    Then  the  temporary 
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steel  shell  is  withdrawn,  the  bottom  of  the  well  is  sealed 
with  concrete,  and  finally  the  16-in.  pipe  is  cut  off  near 
the  cutting  edge  and  pulled  up. 

Greater  rate  of  flow  and  more  permanent  flow  are 
claimed  as  advantages  over  brass  strainers,  the  low 
velocity  of  the  water  due  to  the  large  inlet  area  causing 
little  movement  of  fine  sand  towards  the  well.  In  a 
recent  well  the  velocity  ta  and  through  the  strainer  was 
only  2.125  in.  per  minute.  Th's  porous  concrete  well 
casing  is  patented  and  is  manufactured  by  the  Well 
Casing  &  Strainer  Manufacturing  Co.,  Alton.  111.  For 
work  at  distant  points  the  steel  forms  are  shipped  so 
that  the  sections  can  be  made  at  the  site. 
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Open  vs.  Closed  Impellers  in  the  Brockton 
Sewage  Pumping  Plant 

By  H.  S.  Crocker, 

City  Engineer,  Brockton,  Mass. 

ELECTRICALLY-DRIVEN  centrifugal  pumps  have 
recently  been  pat  in  use  at  the  sewage  pumping 
station  of  Brockton.  Mass.,  to  replace  the  original 
equipment — steam  pumping  engines — that  were  in- 
stalled in  1894.  The  chief  feature  of  the  new  pumps  is 
the  open  impeller  that  pi-oved  more  efficient  than  the 
enclosed  type  after  tests  had  been  made  on  each. 

The  main  intercepting  sewer  discharges  into  a  reser- 
voir of  about  500,000  gal.  capacity  built  at  the  pump- 
ing plant,  so  that  pumping  would  be  required  only  dur- 
ing the  day  time.  This  method  of  pumping  has  long 
since  lapsed  owing  to  the  extension  of  the  sewers  and 
the  growth  of  the  city.  At  pi-esent  the  reservoir  serves 
only  to  afford  more  unifonn  pumping  throughout  the 
24  hr.  of  the  day.  The  suction  piping  for  the  pumps 
connects  at  a  pump  well  at  the  lower  end  of  this  reser- 
voir. There  is  little  grade  to  the  floor  of  the  structure 
and  considerable  settling  takes  place  within.  (For  a 
description  of  the  original  sewage-works  see  Engineer- 
ing Nczvs,  first  half  of  1895,  pp.  292  and  334.) 

Originally  there  were  two  5-m.g.d.  stciim  pumping 
engines,  designed  to  raise  5,000,000  gal.  of  sewage  in 
24  hr.  to  a  height  of  46  ft.  through  16,650  ft.  of  24-in. 
cast-iron  force  main  to  the  disposal  works. 

As  time  progressed  the  steam  pumping  plant  became 
more  and  more  inefficient,  partly  due  to  age  and  partly 
due  to  the  fact  that  with  the  building  of  the  sprinkling 
filter  plant  it  became  necessary  to  elevate  the  sewage 
16  ft.  higher;  and  of  course  the  friction  head  had 
slightly  increased  during  this  time.  Good  judgment 
required  that  it  be  replaced  by  a  more  modern  plant. 

Estimates  prepared  by  the  writer  in  September, 
1917,  for  electricity,  oil  and  steam  as  motive  power 
showed  that  the  installation  of  electrically-driven  cen- 
trifugal pumps  would  be  cheapest  not  only  as  far  as  first 
cost  was  concerned  hut  also  when  considering  mainte- 
nance. The  Sewerage  Commission  therefore  decided  to 
ask  for  bids  for  this  type  of  a  plant. 

The  specifications  required  that  three  electric  motors 
directly  connected  to  centrifugal  pumps  be  furnished; 
one  unit  to  lift  2,000.000  gal.  and  e.ich  of  the  other  two 
units  to  lift  3.500,000  gal.  of  sewage  62  ft.  through 
14,650  ft.  of  24-in.  pipe  in  24  hr.  to  the  dispo.sal  plant. 
The  length  of  force  main  was  decreased  2,000  ft  at  the 
time  of  the  construction  of  the  sprinkling  filters.  Syn- 
chronous motors  were  specified  for  the  larger  sizes  be- 
cause the  local  Edison  Co.  offered  an  extra  10  per  cent 
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discount  from  its  bills  if  this  t.\pe  of  motor  was  in- 
stalled for  sizes  of  75  hp.  or  over.  The  type  of  equip- 
ment as  well  as  efficiencies  were  left  to  the  bidders. 
The  contract  stated,  however,  that  tests  for  capacity 
and  efficiency  of  the  units  would  be  run  both  at  the  fac- 
tory and  at  Brockton  after  being  erected,  before  ac- 
ceptance. 

Bids  were  received  and  the  contract  was  awarded  in 
December,  1917,  to  the  Power  Eciuipment  Co.,  of  Bos- 
ton, whose  bid  of  $12,750  wa.s  the  most  satisfactory  one 
for  the  city.  It.>  efficiency  guarantees  were  as  follows: 
the  small  pump,  72  per  cent;  the  larger  pumps,  73; 
overall  of  small  unit,  64;  overall  of  larger  units,  66  per 
cent.  The  temperature-rise  guarantee  above  room 
temperature  for  the  motors  was  50  deg.  C.  on  the  syn- 
chronous motors  and  40  deg.  C.  on  the  squirrel-cage 
motors. 

Pump  and  Motor  Specifications 

The  pumps  were  manufactured  by  the  DeLaval 
Ste'am  Turbine  Co.,  Trenton,  N.  J.  They  are  of  single- 
stage,  double-suction,  single-impeller  type.  The  small 
pump  is  8  in.  in  size  and  is  designed  to  run  at  1,750 
r.p.m.  The  two  larger  pumps  are  10  in.  in  size  and 
their  speed  is  1,200  r.p.m.  The  pumps  are  of  such  de- 
sign that  they  can  readily  be  dis-assembled,  and  all 
parts  can  be  inspected  without  disturbing  the  suction 
or  discharge  pipe  connections.  The  impellers,  as  origi- 
nally furnished,  were  of  the  enclosed  type,  but  since  the 
first  test  they  have  been  replaced  by  open  type  ones. 
Each  pump  was  originally  provided  with  special  pat- 
ented sewage  wearing  rings,  dividing  the  suction  and 
discharge  chambers.  They  are  designed  to  eliminate 
wear,  and  are  arranged  to  be  self  cleaning,  and  to  pre- 
vent stoppage  in  the  impellers.  A  special  form  of  sta- 
tionary cast-iron  sleeve  surrounding  the  rotating  sleeve, 
locked  into  the  pump  casing  at  one  end  and  butting  the 
impeller  at  the  other  end,  is  furnished  to  prevent  wind- 
ing of  strings,  I'ags,  etc.,  around  the  shaft.  These 
pumps  are  directly  connected  by  flexible  couplings  to 
motors  manufactured  by  the  Westinghouse  Electric  & 
Manufacturing  Co.,  East  Pittsburgh,  Pa.  The  small 
pump  is  driven  by  a  40-hp.  squirrel-cage  induction 
motor,  and  the  larger  pumps  by  rotating-field  synchron- 
ous motors,  each  having  a  full  load  of  75  hp.  when 
impressed  with  .3-phase,  60-cycle,  a.c.  at  approximately 
2,200  volts.  These  two  motors  have  a  1.25-kw.,  125- 
volt  direct-connected  exciters  for  furnishing  exciting 
current  when  running.  The  motors  are  started  and 
brought  to  approximate  synchronous  speed  as  induction 
motors.  When  this  speed  is  attained,  the  auto-trans- 
formers are  cut  out  and  full  line  voltage  is  impressed 
on  the  stator,  the  exciter  is  connected  to  the  rotor  wind- 
ings and  the  motors  fall  into  synchronism. 

The  plant  was  put  into  operation  in  May,  1919.  It 
was  to  have  been  tested  immediately  or  as  soon  as  the 
500,000-gal.  receiving  reservoir  was  cleaned — that  is, 
the  sludge  pumped  out  so  that  the  pumps  could  be 
tested  to  maximum  lift.  This  reservoir  served  in  a 
dual  capacity — both  as  a  regulator  of  the  sewage  flow 
.so  that  pumping  could  be  at  a  uniform  rate  and  als 
served  as  a  partial  settling  basin.  The  new  pumps 
could  not  raise  the  sludge  17  to  18  ft.  although  it  was 
well  diluted  with  water.  The  contractor  thereupon 
started  experimenting  with  an  open-type  impeller  in 
order  to  accomplish  the  work  that  the  enclosed  impellers 
could  not  do.     Before  a  suitable  one  was  shipped   to 


Bi-ockton  a  year  had  passed  by  without  the  reservoir 
being  cleaned  once. 

This  new  impeller  was  installed  on  .Jan.  5,  1920,  and 
after  experimenting  with  it  for  a  week  the  real  clean- 
ing began.  It  lasted  until  the  thirtieth  of  the  month.  «■ 
which  time  all  sludge  had  been  removed.  The  sludge 
contained  quantities  of  sand,  cotton  waste,  grease,  etc 
It  was  broken  up  by  the  incoming  sewage  and  also  by 
hydi'ant  streams,  and  flowed  to  the  pump  well  at  about 
the  consistency  of  oatmeal.  Men  were  continuously 
raking  the  bar  screen  between  the  reservoir  and  the 
pump  well,  and  during  the  cleaning  period  removed 
from  the  screen  58  cu.yd.  of  material.  This  was  a  small 
part  of  the  actual  sludge,  which  was  estimated  at  1,000 
cu.yd. 

Acceptance  tests  were  conducted  on  these  pumps  on 
April  21,  22,  and  23.  Each  pump  was  tested  twice — 
first  taking  the  sewage  directly  from  the  main  sewer, 
protected  only  by  the  bar  screen;  and  second,  taking 
the  settled  sewage  from  the  reservoir.  The  pumps 
failed  to  pass  test  in  either  output  or  efficiency,  as 
shown  in  the  following  table: 


Gallon.s  Delivered 
per    Minute 
Contract  Tost 

2,450  2.380 

1,400  1,240 

2,450  2,410 


Per  Cent  of  Overall 
EfBciency 

Contract     Test 
66  59  5 

64  47  5 

66  58  5 


The  test  on  Unit  1  was  connected  with  the  open  im- 
peller instead  of  the  enclosed  or  contract  impeller. 

The  contractor  claimed  that  the  failure  to  come  up  to 
guarantee  was  the  result  of  the  hard  usage  the  pumps 
received  during  the  year  before  the  test,  and  especially 
during  the  cleaning  of  the  reservoir.  Owing  to  the  fact 
that  the  pumps  had  performed  so  satisfactorily — 
pumping  water — in  the  shop  tests  at  Trenton,  the  con- 
tractor was  granted  another  chance  with  new  impellers 
to  prove  that  the  pumps  could  do  the  work.  The  Power 
Equipment  Co.  was  satisfied  that  the  larger  waterways 
of  the  open-type  impeller  were  necessary  to  do  the 
work,  especially  as  the  Pump  1  had  been  te.sted  with  the 
open  impeller,  and  they,  therefore,  requested  that  the 
DeLaval  Co.  make  the  open-type  impellers.  Work  was 
immediately  started  on  the  design  of  the  new  impellers. 
They  were  installed  in  January,  1921,  and  acceptance 
tests  were  conducted  in  February.  Through  a  mis- 
understanding the  Venturi  meter  was  not  calibrated 
previous  to  the  tests,  but  as  no  adjustments  had  to  be 
made  to  it  when  calibrated  before  the  previous  tests 
this  work  was  waived  until  afterwards  and  tests  were 
conducted.  This  was  unfortunate  as  after  tests  the 
Venturi  people  did  not  calibrate  but  adjusted  the  meter. 
The  actual  readings  of  the  meter  were  therefore  not  as 
reliable  as  had  been  expected.  The  figures  of  the  last 
test  are  accordingly  not  absolutely  reliable: 


Gallons  Delivered 

per  Minute 

Contract           Teat 

Per  Cent  of  Overall 

Kffieiency, 
Contract     Test 

2,450             2,695 
1.400              1,710 
2,450              2,710 

M            65.1 
«4    ,      ..6.J.3 
66            64.8 

These  figures  §hpw  that  the  pumps  exceeded  the  out- 
put requirements  by  a  considerable  margin  and  that 
the  efficiencies  of  the  units  were  very  close  to  contract 
guarantees. 

There  is  absolutely  no  comparison  between  the  two 
types  of  impellers  for  small  high-speed  pumps  as  far  as 
sewage  work  is  concerned.  The  open  impeller  pumped 
far  more  liquid  in  the  final  test  than  did  the  closed  im- 
peller even  in  the  shop  tests  at  Trenton.     And  as  seen 
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by  the  figures,  there  is  no  comparison  in  the  efficiencies. 
The  contractors  made  the  claim  that  wear  was  the  cause 
of  the  inefficiencies  in  the  1920  tests.  There  is  no  doubt 
that  thei-e  was  considerable  wear  but  the  real  work  and 
the  real  wear  was  not  on  the  closed  impeller  of  Pumps 
2  and  3  but  on  the  open  impeller  of  Pump  1,  which  was 
designed  only  for  high  suction  lift  with  a  heavy  mate- 
rial to  pump.  Regardless  of  that  fact,  its  output  in  the 
1920  tests  was  only  30  gal.  short  of  the  closed  impeller 
and  the  overall  efficiency  of  that  unit  was  a  whole  per 
cent  higher.  Strange  as  it  may  seem,  there  is  no  doubt 
as  far  as  pumping  Brockton's  .sewage  is  concerned — 
even  when  that  sewage  is  settled  and  ven-  dilute — but 
that  an  open-type  impeller  properly  designed  will  give  a 
greater  output  and  a  higher  efficiency  than  the  enclosed 
one  for  small  high-speed  pumps  even  when  the  im- 
pellers are  new. 

Program  for  20-Year  Expansion 
Off  Small  College 

Engineering  Department   to  be  Established  and 

Several  New  Buildings  Erected  at 

Total  Cost  of  $2,680,000 

A  PROPOSED  expansion  of  Wheaton  Congregational 
College  at  Wheaton,  111.,  has  been  planned  on  a 
comprehensive  program  extending  over  a  term  of  20 
years  in  order  that  the  completed  institution  may  be 
harmonious  in  the  style  and  arrangement  of  its  build- 
ings and  facilities.    An  engineering  department  is  to  be 


I'ROl'OSED  EXPANSION"   OF  WHI^ATON  COLLEGE 
I'ro.sc'iil  biiilrling.s  :  A,  Main  building:  B,  women's  dormitory  and 
dining  liall :  C,  gymnasium   (to  be  taken  down)  ;   D,  aeademy   (to 
be  moved). 

New  buildlng.s;  1,  .Men'.s  dormitory;  2.  heating  plant:  3.  addi- 
tions to  women's  dormitory  :  I,  dining  hall ;  5,  history  and  English  ; 
6,  library:  7.  men's  dormitory  (llr.'-.l  .fectlon)  ;  8,  women'.s  dormi- 
tory; 9,  administration:  10.  gymnasium;  11,  science;  12.  women's 
dormitory;  13.  men's  dormitory  (second  section);  11,  chapel; 
15.  academy;   16,  hospital;  17,  engineering. 

added  as  part  of  the  expansion.  This  program  calls 
for  the  expenditure  of  about  $2,680,000. 

Wheaton  college,  founded  in  1848,  has  at  present  a 
four-story  main  building  75  x  190  ft.,  a  women's  dor- 
mitory, a  gymnasium  and  an  academy  for  preparatory 
students.  At  the  rear  of  this  last  is  a  heating  plant 
which  serves  all  the  buildings.  The  fir.st  two  structures 
shown  in  black  on  the  accompanying  plan,  will  be  re- 
tained, although  remodeling  of  the  main  building  is 
included  in  the  program.  New  buildings  of  the  pro- 
posed scheme  are  shown  by  hatched  areas. 

From  a  .study  of  the  growth  of  the  institution  it  was 


concluded  that  in  20  years  the  number  of  students  would 
be  1,200,  if  the  necessary  facilities  were  made  avail- 
able. A  somewhat  higher  capacity  would  be  provided 
by  the  instructional  buildings  as  planned,  but  the  dor- 
mitories would  accommodate  only  about  900,  as  a  certain 
number  of  students  live  athome  or  in  private  residences. 
The  m.ain  building  is'on  the  crest  of  a  slope  toward  Ihe 
south,  and  as  there  is.  plenty  of  room  toward  the  north, 
this  slope  is  to  be  left  practically  undisturbed.  All  the 
buildings  are  to  front  on  a  large  interior  space  com- 
prising the  present  campus  and  a  new  campus,  the 
latter  being  within  two  blocks  of  the  present  athletic 
grounds.  A  new  heating  plant  would  be  located  on  the 
low  ground  adjacent  to  the  Chicago  &  Northwestern 
Ry.  For  the  new  buildings,  an  English  gothic  style  of 
architecture  is  proposed,  the  structures  to  be  of  rein- 
forced concrete,  with  brick  and  stone  walls  and  tile  or 
slate  roofs.  The  present  main  building  is  of  buff  stone 
and  the  dormitory  is  of  red  brick. 


PROPOSED  BUILDINGS  FOR  WHEATON  COLLEGE 
Size.        Sto-      Cubic 
Building  Feet 


I  liaU. 


1.  Men's  dormito 

2.  Heating  plant 

3.  Wings  on  worn 

4.  Dining  hall   Hi 

5.  Historj'  and  English 127 

6.  Library   74 

7.  Men's  dorm.  No.  2  (first  scc.> 190 

8.  Women's  dormitory  No.  2 200 

9.  .administration  building 75 

0.  Gvmnasium • 1 70 

1.  .•Science  hall 136 

2.  Women's  doimitory  No.  3 1 70 

3.  -Men's  dormitory,  add.  to  No.  2 160 

4.  Chapel 60 

5.  .\canemy  building 92 

6.  Infirmary  (move  old  academy  and  re- 

model)   

7.  Engineering  hall 1 36 

8.  Observatory , 

9.  Pavilion 

0.  Grounds 

1.  Remodeling  main  building 

Total $2,680,000 

*No  basement. 


Feet 

3  612.800 
•  tirst  unit,  total 

3  441,600 

1  241,500 
2*  243,700 

2  95,200 

3  391,200 
3  552.000 
2  135,000 
2  662,400 

2  428,800 

3  480,000 
3  320,000 
1  380,000 
2*  181,000 


Cost 
$270,700 
235.000 
198.800 
85,000 
97.500 
57,000 
177,000 
248. 50O 
61,000 
2W),0a) 
171.500 
216,000 
143,000 
190.000 
72.500 

I5.0O0 
171.500 
20.000 
10.000 
30,000 
10,000 


Figures  noted  on  the  plan  indicate  the  order  in  which 
the  buildings  would  be  constructed,  but  no  dates  are 
set  as  the  progress  would  depend  upon  financial  condi- 
tions and  the  growth  of  the  institution.  The  sizes  and 
estimated  costs  of  the  several  structures 'are  noted  in 
the  accompanying  table.  This  program  of  enlargement 
has  been  worked  out  by  Wolf,  Sexton,  Harper  &  Truax, 
engineei-s  and  architects,  Chicago.  Dr.  C.  A.  Blanchard 
is  president  of  Wheaton  College. 


Tie  Shortage  on  Indian  Railways 

The  problem  of  maintaining  the  supply  of  ties  in 
India,  both  for  renewals  and  for  new  construction,  is 
becoming  more  acute  every  year,  according  to  the 
report  of  the  Railway  Department  for  the  year  1919- 
1920.  As  supplies  of  native  hardwood  that  can  be  used 
without  treatment  are  limited  experiments  are  encour- 
aged with  ties  of  various  materials  in  order  to  develop 
substitutes  that  will  be  satisfactory  under  -the  condi- 
tions of  Indian  railways.  A  creosoting  plant  is  being 
Iniilt  for  treating  native  soft  woods,  its  capacity  being 
300,000  ties  annually,  but  completion  of  the  plant  has 
been  delayed  considerably.  Several  types  of  reinforced- 
concrete  ties  are  on  trial,  bnt  most  of  these  are  still  in 
the  experimental  stage.  Pressed  steel  trough  ties  and 
cast  iron  ties  consisting  of  pairs  of  bowls  or  plates 
connected  by  tie  bars  are  used  extensively,  the  latter 
forming  a  type  of  track  construction  distinctive  of  the 
Indian  railwavs  but  used  also  in  South  Americiu 
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Many  Varieties  of  Paving  Brick 
Shown  by  Survey 

IN  RECOMMENDING  the  adoption  of  only  11  varieties 
of  vitrified  paving  brick,  in  place  of  the  66  varieties 
which  have  been  on  the  market  from  1914  to  date,  rep- 
resentatives of  paving  brick  manufacturers  and  engi- 
neering societies,  who  met  in  Washington,  D.  C,  Nov. 
15,  with  officials  of  the  Department  of  Commerce,  as 
noted  in  the  news  section  of  this  journal  Nov.  17,  p. 
831,  based  their  conclusions  largely  upon  a  compre- 
hensive report  of  a  variety  survey  in  the  vitrified 
paving-brick  industry  made  by  the  National  Paving 
Brick  Manufacturers  Association  for  the  U.  S.  Depart- 
ment of  Commerce.    A  summary  of  the  report  follows : 


4,245,300,  or  approximately  90  per  cent  of  the  total  pro- 
ductive capacity  of  the  entire  industry. 

The  position  of  each  type  of  brick  during  each  year 
since  1914  is  shown  in  Table  2,  in  which  "1"  signifies 
the  brick  in  highest  proportion,  "2"  the  next  highest, 
and  so  on  to  the  lowest  which  is  "5."  In  general  the 
distribution  of  types  shows  that  up  to  and  including 


TABLE  II.     TYPES  OF  BRICK  CLASSIFIED  IN  ORDER  OF 
PRODLCTIOX  \-OLUME 

Type  of  Brick                '14        '15          16          17  '18  '19  '20 
Plain   wire-cut  brick   iv.   f. 

luglesst 4th            4           4           4  3  3  1 

Repressed  lug  brick 1st             I            1            1  I  2  2 

Special  brick 5th           5          5          5  5  5  5 

Vertical  fiber  lug  brick 3rci            3           3           3  4  4  4 

Wire-cut  luE  (brick  (Dunn)..  2nd           2           2           2  2  I  3 


V.VHIKTY    TREND    OF    PAVING    BiUCK    SllIP.ME.VTS.     1914-1921     (AUG 


In  the  shipment  of  66  varieties  of  vitrified  paving 
brick  from  1914  to  1921  there  were  five  major  divisions 
of  type,  each  with  a  variable  number  of  sizes  included 
as  follows:  (1)  Plain  wire-cut  brick  (vertical  fiber 
lugless),  8  varieties;  (2)  repressed  lug  brick,  23 
varieties;  (3)  special  brick,  24  varieties;  (4)  vertical 
fiber  lug  brick,  4  varieties;  (5)  wire-cut  lug  brick 
(Dunn  patent),  7  varieties.  Each  size  of  product, 
according  to  its  type,  is  designated  as  a  variety  in  the 
report. 

The  classification  in  Table  I  demonstrates  the  trend 
and  status  of  variety  according  to  type  of  brick,  this 
year's  figures  being  as  of  Aug.  1. 


1918  the  pre-dominant  brick 
was  of  the  repressed  type 
with  lugs.  In  1919  the  wire- 
cut  lug  brick  had  the  ascend- 
ancy, closely  followed,  how- 
ever, by  repressed  lug  brick 
and  plain  wire-cut  brick.  In 
1920  and  1921  the  plain  wire- 
cut  brick  is  the  predominating 
type. 

An  analysis  of  each  type 
of  brick  by  sizes  indicates 
that  two  sizes  stand  out  pre- 
dominantly; they  are  3^  x  4 
X  Si  in.,  and  3  x  4  x  82  in. 
In  1921  these  two  sizes  con- 
stituted 83.1  per  cent  of  all 
brick  shipped;  the  1921  ship- 
ments were  about  equally 
divided  between  the  two  pre- 
vailing sizes. 

A  sharp  upward  trend  of 
the  combined  shipments  of 
the  two  prevailing  sizes  of 
brick  began  in  1918  and  re- 
flects a  tendency  toward 
simplification  of  variety,  fol- 
lowing the  wartime  depression  of  industry.  As  the 
quantity  of  shipments  has  increased  the  proportions  of 
the  2  sizes  and  10  varieties  has  grown  at  the  expense 
of  the  remaining  56  varieties  shown  in  the  report. 


TABLE  I.     VARIETtE.S  OF  P.WINT!  BRICK  SINCE  VKAU   1914 

Type  of  Brick  '14  15  16  '17  '18  '19  '20 

riainwiri-cuKv.f.  lugli-a.s)..        5  6  7  7  6  7  5 

ItepmMcd  luK 16  18  20  20  18  16  15 

>*pKm\a       15  12  16  12  14  16  II 

Venical  filwrlug 4  4  4  4  4  3  2 

Wire-cut  I  UK  (UuDD) 3  3  5  5  5  5  7 


46 


47 


47 


40 


The  data  in  the  report  are  based  upon  replies  from 
14  companies  operating  64  plants  in  16  states.  The 
•"*al    annual   tonnage    of    brick    produced    is    normally 


Cores  Taken  from  New  .Jersey  R  >ads 
Aid  Research 

Cores  obtained  by  drilling  through  the  pavements 
of  New  Jersey  highways,  according  to  R.  B.  Gage, 
chemical  engineer  of  the  state  highway  department, 
indicate  the  wisdom  of  not  permitting  the  coarse  and 
fine  aggregate  to  be  dumped  on  the  sub-grade.  Evi- 
dently a  great  deal  more  of  this  sub-grade  material 
got  mixed  with  the  aggre,ates  during  handling  than 
was  thought  possible.  This  sub-grade  material,  Mr. 
Gage  points  out,  frequently  is  very  deleterious.  The 
effect  of  permitting  concrete  to  be  dumped  on  a  muddy, 
soft  sub-base  hius  also  been  noticed  in  the  samples 
taken.  Irregularity  in  the  contour  of  the  sub-base  is 
shown  quite  plainly  by  the  cores;  there  is  a  varia- 
tion in  height  of  nearly  4  in.  The  borings  also  wil! 
be  utilized  as  a  means  of  studying  drainage  condi 
tions  of  the  sub-base. 
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The  Frequency  of  High  Rates  of  Rainfall 

A  Probability-Method  Study  of  Data  for  the  Eastern  and  Middle  Western  States  in  Morgan's  Miami 
Technical  Reports,  Part  V,  and  Meyer's  "Elements  of  Hydrology" 

By  Allen  Hazen, 

Civil  Engineer,  New  York  City 


A  RTHUR  E.  MORGAN,  Chief  Engineer  of  the  Miami 
2\.  Conservancy  District,  Ohio,  has  collected  data  for 
high  rates  of  rainfall  in  the  eastern  part  of  the  United 
States.  (Part  V,  Miami  Technical  Reports.)  All  the 
records  of  the  U.  S.  Weather  Bureau  were  brought  into 
a  series  of  tables  and  diagrams  showing  the  rain-produc- 
ing capacity  of  the  climate  in  every  part  of  the  eastern 
United  States.  Apparently  this  is  the  first  time  that 
these  splendid  data  have  been  examined  in  a  compre- 
hensive way  to  learn  from  them  the  frequency  of  high 
rates  of  rainfall.  Mr.  Morgan's  work  in  making  these 
results  available  cannot  be  too  highly  commended.  The 
data  are  in  a  foi-m  that  lends  itself  to  examination  by 
graphic  probability  methods.  The  object  of  the  present 
study  is  to  apply  such  methods,  and  to  compare  the 
results  so  reached  with  similar  results  from  carefully 
collected  but  less  exten.«ive  data  otherwise  available. 
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ru ;.  1.    M.vp  SHOWING  loc.vtion  or  rainfall 

QUADFL,\NGLES 

In  the  Morgan  report  the  data  are  summarized  by 
quadrangles  of  latitude  and  longitude,  extending  two 
degrees  in  each  direction.  All  of  the  data  for  each 
quadrangle  are  combined  as  if  they  formed  a  single 
record,  and  results  taken  from  this  combined  record  are 
shown  in  figures  printed  upon  the  maps  of  the  Miami 
report.  To  study  average  relations  between  time  inter- 
vals and  varying  degrees  of  rainfall  intensity,  a  limited 
number  of  quadrangles  were  selected.  The  basis  of  the 
selection  was  to  take  those  that  had  the  most  numerous 
data.  All  quadrangles  showing  over  500  years  were 
first  taken.  There  are  28  such  quadrangles.  (See  map, 
Fig.  1.) 

TABLE  1.     INCilRS  OF  1LV1>:FALL  IN  SELECTED  QU^VDRANGLES 


Miixi-    Maxi-    Man-    Maxi-    Ma 


Twi-nty-iiKhl 
QuftrlnillKl'.'w 
Once  in     15  yr 
Once  in    25  \t 
Once  in     50  .\T 

Once  in  100  yr 

Maxiniuiii  in  rccnnl.. 
Six  Quadriirigle?* 
Once  in     15  vT. . 

Once  in     25  jt 

Once  in     50  yr. . . 

Once  in  100  jt 

Maximum  in  record.. 


nl        Mnxi-     iiiiun      mum 


0.0657 
0.04 
0  02 
0.01 
0  00071 

0.0667 
0  04 
0  02 
0  01 
0.00064 


DiiyH 
4.98 
5  63 


Days 
5.43 
6.21 
7.03 

8  12' 
10  80 

5.08 
6.05 
6  88 
7.97 
12.20 


Days 
5.79 
6  57 
7.45 

8.62 
II    67 


7.22 
8  40 
12.90 


6.91 
7.84 
8.94 
11.86 

5.68 
6.60 
7.60 
8.70 
13.00 


Days 
6  42 
7.20 
8.19 
9.23 
12.60 


The  data  from  these  28  quadrangles  were  then  sum- 
marized. A  like  summary  was  made  for  the  six  North 
Atlantic  quadrangles  covering  New  England,  except 
Maine,  southern  New  York,  eastern  Pennsylvania,  New 
Jersey,  and  parts  of  Maryland  and  Delaware  (Fig.  1). 
The  results  of  this  study  (Table  I)  show  first  the 
amount  of  rainfall  in  inches  to  be  expected  for  the 
maximum  day  in  15,  25,  50  and  100  years,  and  in  the 
period  corresponding  to  the  average  of  the  number  of 
years  represented  in  the  quadrangles.  The  decimal 
position  used  in  plotting  the  results  on  probability  paper 
is  the  reciprocal  of  the  time  in  years  given  in  the  Mor- 
gan report  and  is  taken  as  representing  the  chance  of 
the  occurrence  of  rainfall  of  high  rate  in  any  one  year. 
For  the  maximum  reported  rainfall  the  decimal  posi- 
tion is  computed  by  the  rule  used  in  probability  plot- 
tings  for  the  first  term  of  a  series. 

In  Fig.  2,  these  values  for  the  maximum  day,  maxi- 
mum two  days,  and  maximum  six  days  have  been  plotted 
on  logarithmic  probability  paper.  It  is  interesting  and 
a  little  surprising  to  find  that  the  two  series  are  in  close 
agreement.  This  does  not  mean  that  the  same  results 
would  be  found  for  all  parts  of  the  country.  An  inspec- 
tion of  the  Morgan  maps  makes  it  clear  that  this  would 
not  be  the  case.  It  is  simply  an  accident  that  the  aver- 
age results  of  these  two  series  are  practically  identical. 

In  Adolph  F.  Meyer's  "Elements  of  Hydrology,"  p. 
124,  is  given  a  summary  of  rainfall  data  from  several 
hundred  stations  in  six  selected  localities,  comparable, 
as  far'  as  they  go,  with  the  more  complete  data  collected 
by  Morgan.  IVIeyer's  data  lends  itself  to  plotting  on 
probability  paper.  I  have  arranged  it  this  way  in  Fig. 
3,  making  my  own  calculations  from  the  published  data, 
and  not  following  some  of  Meyer's  methods,  which  are 
not  appropriate  for  this  purpose.  Table  II  shows  the 
numerical  values  corresponding  to  the  plotting  and  also 
the  rates  of  precipitation  to  be  equaled  or  exceeded 
once  in  10  years  and  once  in  100  years,  scaled  from 


TAIiLi:  IL     MEYER  RAINFALL  DATA 
HAIXFALL  IN  SIX  DISTRICTS 
Al;i-  Minne- 

Lu  Ohio 


FOR  HIGH  RATIO  OK 

(See  Fig.  3) 
Eastern     Central      West 
Kansas      Kansas      luui 


baina  si 
No.  of  .stations....       65  72  100  42  38 

Xo.ofycars 15  20.75  15  15  15 

Station  years 975  1,490  1,500  630  570 

Ratio  of  number  of  daily  precipitations  above  limit  to  number  of  years 

9  in.  0.0031  0.0013  

Sin.  0  0082  0.0027 

7  in.  0  0205  0.0047 

6  in.  0.0440  0.0087 

5  in.  0  1080  0.0161 

4  in.  0.3400  0.0605 

3  in.  1.0200  0.2250 

2  in.  3.8800  0  9650 

I  in.  15.8000  5.4000 


390 
1  reconl : 


0  0020 
0.0047 
0  0080 
0.0340 
0  1530 
0  8800 
6.9500 


0  0095 
0.0223 
0.0650 
0  1560 

0  4950 

1  9600 
8.7500 


0.0017 
0.0035 
0  0175 
0.0750 

0  2700 

1  2300 
6.4500 


Once  in — 
10  yr.,  in., 
100  yr.,  in.. 


5.1 


3.6 


3  8 


0.0025 
0.0077 
0  0205 
0  0665 
0  1590 
0  6850 
4.0500 

\  5 


the  plotting.  These  values  may  be  compared  with 
Morgan's.  In  Fig.  31  of  the  Miami  report  are  shown 
the  maximum  24-hr.  precipitations  to  be  expected  once 
in  100  years,  in  all  parts  of  the  eastern  United  States. 
I  have  taken  from  this  approximate  values  correspond- 
ing to  Meyer's  districts.  The  corresponding  figures 
side  by  sir'e  are  shown  in  Tabl<>  III.    Tho  chrrk  between 
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FIG.  2.     COMPARISON  OF  HIGH  RAINFALLS  IN  THE  28  AND  THE  6  QU.\DRANGLES 

FIG.  3.     HIGH  RAINFALLS  FOR  ALABAMA.  OHIO.  KANSAS  AND  MINNESOTA.  PLOTTKD 

FRO.M  MEYER  DATA 

FIG.   4.     MEYER   RAINFALL    DAT.V    PLOTTED    BY    INTENSITY    GROUPS 

Meyer's  and  Morgan's  values  for  the  same  districts  is 
close.  On  an  average  Morgan's  values  are  3  per  cent 
higher.  The  agreement  is  satisfactory  and  adds  confi- 
dence to  the  use  of  the  data. 


TABLF,  III. 

COMPARISON 

OF 

MEYER  AND  MORGAN  DATA 

DUtrict 

Daily     Precipitation.':    in     Inches 
Equaled  or  Exceeded  Once  in 
100  Years 
Meyer            Morgan 

Minnesota 

1  Ihio 

PJasTern  Kan.sas 
Western  Kansas 
Central  Kan.s.is. 
.\labama 

57                5.5 
48                5.3 
69                 7.5 
5  7                5  5 

5  4                5  6 
7  8                80 

Average.  .'. . 

6  0                6.2 

There  have  been  frequent  compilations  of  high  rates 
>f  precipitation  for  periods  ranging  from  5  to  12o 
minutes.  Charles  W.  Sherman's  article  on  the  26-year 
record  at  Springfield,  Mass.,  Engineering  News-Record, 
Sept.  2,  1920,  p.  44.5,  and  Kenneth  Allen's  analyses  of 
New  York  data,  Engineering  Neivs-RecorS,  April  7, 
1921,  p.  588,  and  H.  P.  Eddy's  figures  in  the  Journal  of 
the  Boston  Society  Civil  Engineers,  February,  1921, 
may  be  mentioned. 

Meyer  in  his  Hydi-ology,  p.  144,  attempts  a  general 
classification  of  this  kind  of  data  in  groups,  according 
to  the  intensities  of  precipitation  at  the  various  stations. 
His  work  may  be  compared  with  Morgan's,  though  the 
data  used  are  much  less  numerous.  His  map  on  p.  151 
of  his  book  shows  the  classification  of  the  country  into 
groups.  This  resembles  in  a  way  Morgan's  Fig.  31, 
showing  the  maximum  24-hr.  precipitation  to  be  ex- 
pected in  100  years. 

Meyer's  Groups  2  and  3  cover,  in  a  general  way.  that 
part  of  the  country  corresponding  to  the  28  quadrangles. 
In  Fig.  4  are  plotted  Meyer's  data  for  these  groups, 
•showing  the  rates  of  precipitation  to  be  expected  in 
5,  10.  1.5.  .30,  60  and  120  minutes.  Solid  lines  are  used 
for  Group  3,  and  broken  lines  for  Group  2. 

In  Fig.  5  I  have  brought  together  Morgan's  data  for 
the  28  quadrangles  and  Meyer's  data  for  .short  periods 
of  inten.se  precipitation,  using  values  intermediate  be- 
tv/een  those  found  for  Group  2  and  Group  3,  and  to 
tHcse    I   have   added   figures   for   annual    and    monthly 


rainfall  based  on  45  in.  mean. 
This  plotting  is  logarithmic 
in  both  directions.  On  it  have 
been  drawn  lines  showing  the 
rates  of  precipitation  at  which 
there  is  one  chance  in  10,  one 
in  100,  one  in  1,000,  and  one 
in  10,000  of  being  exceeded 
in  one  year.  The  last  one  (or 
two)  values  were  obtained  by 
extending  the  appropriate 
lines  of  the  preceding  figures 
0  n  logarithmic  probability 
paper.  These  indicated  ex- 
treme values  are  to  be  taken 
only  as  rough  approximations 
but  perhaps  give  a  better  idea 
than  is  otherwise  available  as 
to  the  probable  occurrence  of 
extreme  rates.  All  of  the 
values  shown  by  this  and  the 
preceding  diagrams  relate 
to  probable  precipitations  at 
one  observation  station.  They 
must  not  be  taken  as  applying  to  considerable  areas, 
because  precipitations  are  not  the  same  even  at  stations 
a  short  distance  apart.  The  probable  precipitation  on 
any  considerable  area  will  be  less  than  that  at  a  par- 
ticular station. 

The  marked  variation  in  the  direction  of  the  lines  in 
the  different  parts  of  their  course  suggests  that  there 
are  certain  periods  in  rainstorm.s.  Very  heavy  intensi- 
ties last,  at  most,  from  one  to  two  hours.  It  is  un- 
fortunate that  we  do  not  have  4-  and  8-hr.  records  for 
comparison;    but    the 

maximum  day's  rainfall       — ■ 1 iSO 

is  only  50  per  cent 
greater  than  the  cor- 
responding 2-hr.  rain- 
fall. It  seems  that  the 
hardest  rainfalls  us- 
ually work  themselves 
out  in  a  2-hr.  period, 
and  only  moderate 
rates  are  to  be  expected 
immediately  before  and 
after. 


FIG.  5.   COMPARI.';ON.=!  OF  .MORGAN  AND  MEYER  RAINFALL 

INTE.NSITY  DATA.  WITH  ADDITION  OF  ANNUAL  AND 

MONTHLY  RAINFALLS  BASED  ON  45-IN.  MEAN 
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Some  interesting  and  useful  ratios  may  be  obtained 
from  these  data.  These  ratios  are  between  the  maxi- 
mum  precipitations    occurring    in    longer    and   shorter 


T.\BLE  IV.     RATIOS  OI'  AMOUNTS  OF  PRECIPITATIONS  IN 

EQUAL  TI.ME  INTERVALS  OF  DIFFERENT  DEGREF.S 

OF  PROBABILITY 

Meyer's  Dat: 
Morgan's   Data  5  Minutes  t. 

1  to  6  Da>-s  2  Hours 

10%  chance  in  any  one  year 0.60  0.70 

I"^  chance  in  any  one  yejir,  taken  as  starting 
point  for  computing  ratios  I   00  ■  ™ 

0. 1%  chance  in  any  one  year 1.45  *     fa*! 

0.01%  chance  in  any  one  year (2.00*)  (l.oo  » 

*  Extrapolation  beyond  limits  of  actual  data. 


periods  of  years,  and  also  during  vaiying  numbers  of 
minutes,  hours  and  days.  All  the  data  are  very  consis- 
tent in  these  ratios  and  only  the  average  results  are 
here  given,  in  Tables  IV  and  V. 


TABLE  V.     RATIOS   OF  MAXIMUM  PRECIPITATIONS  OF  EQUAL 

PROBABILITY  IN  VARIOCS  TI.ME  INTERVALS 

Calculatca  for  1  percent  chance  in  any  one  year,  but  approximately  applicable 

to  other  degrees  of  probability 

6  days I   48  From  Morsans  tlata 

5  days 1 .  42  From  Morgan's  data 

4  daj-s 1   36  From  Morsans  data 

3  days 1.29  From  Moricans  data 

2  days 1.19  From  M..rBan's  data 

1  day 1 .  00  Basis  , 

12  hr  0  88  Interpolated    from    loganthmic    plottmg 

thr" .  0  77'  .  Interpolated    from    logarithmic    plottmg 

31„  .0.69  Interpolate!    from    logarithmic    plotting 

2hr  0  64  Combination  of  Morgan 'sA  .Meyer's  data 

1  hr' ■  '  0  50         .    .  Combination  of  .Morgan's  «S:  Meyer's  data 


These  ratios  may  be  applied  directly  to  the  value 
found  for  any  locality  by  an  examination  of  Morgan's 
Fig.  31  (here  repi-oduced  as  Fig.  6) .  This  shows  the  maxi- 
mum 24-hr.  precipitation  to  be  expected  in  a  100-yr. 
period,  by  means  of  lines  drawn  on  the  map  of  the  east- 
ern United  States.  Applying  the  above  stated  ratios 
to  the  base  value  for  any  locality  taken  from  this  map 
gives  an  idea  of  the  probabilities  of  heavy  precipitation 
in  that  locality.     For  example:     If  the  map  indicates 


3.8gl7  |;16k15  gjl+sB  |;K  sll  £|0|>9 


6f;5g4B3  g;2  ^1 


a  1  per  cent  chance  at  a  given  locality  of  a  24-hr.  pre- 
cipitation of  6  in.,  then  the  precipitation,  the  chance  of 
the  occurrence  of  which  in  any  given  year  is  10  per  cent, 
will  be  0.6  of  this  or  3.6  in.;  and  for  a  0.1  per  cent 
chance  1.45  of  it  or  8.7  in.  In  a  similar  way  for  other 
time  intervals  there  is  a  1  per  cent  chance  in  any  one 
year  of  7.14  in.  in  two  days;  8.9  in.  in  six  days,  and 
4.62  in.  in  6  hr.  Such  estimates  may  well  be  supple- 
mented by  detailed  studies  of  local  data,  where  avail- 
able, examined  by  similar  methods. 

An  estimate  can  never  be  more  accurate  than  the  data 
on  which  it  rests.  We  all  know  the  limitations  of  rain- 
fall observations,  and  the  errors  in  many  of  the  records 
will  certainly  be  reflected  in  results  deduced  from  them. 
It  is  also  to  be  said  that  some  day  we  shall,  no  doubt, 
have  much  better  probability  methods  for  this  kind 
of  data. 

For  the  present  the  information  made  available  by  the 
Morgan  report  adds  very  greatly  to  our  knowledge  on 
this  important  subject;  and  estimates  based  on  it, 
though  by  no  means  precise,  may  be  useful  in  many 
undertakings. 
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FIG.    6.      .MORU.VN'S   100-YEAR   EXPECTATIONS  OF   21-HOUR 
PRECIPITATION  FOR  THE  EASTERN  UNITED  STATES 


Electrification  of  Logging  Equipment 
In  the  Pacific  Northwest 

The  electrification  of  logging  railroads  and  the  sub- 
stitution of  electric  yarders  and  loaders  for  steam 
donkeys  working  in  the  woods  is  a  subject  of  general 
discussion  in  the  lumber  industry  of  the  Pacific  North- 
west and  a  few  electrical  installations  have  been  made. 
Factors  to  be  considered  in  making  changes  of  this 
sort  were  reviewed  in  a  paper  by  E.  J.  Barry,  elec- 
trical engineer,  Tacoma,  Wash.,  presented  at  the  recent 
Pacific  Logging  Congress  at  San  Francisco.  The  fol- 
lowing has  been  abstracted  from  his  paper: 

One  of  the  principal  advantages  of  electricity  in  logging 
operations  is  in  the  fuel  saving.  Refuse  from  the  sawmill 
will  supply  all  the  power  required  in  a  logging  operation 
at  a  cost  much  below  that  which  would  be  entailed  in 
developing  the  same  power  with  fuel  oil,  coal  or  wood. 
Unlike  the  steam  engine,  motors  require  no  water  and  the 
colder  the  weather  the  better  operating  conditions  become; 
these  are  distinct  advantages  in  many  parts  of  the  woods. 
As  compared  to  steam  power,  the  greater  hauling  capacity 
and  higher  speeds  of  electric  locomotives  makes  it  possible 
to  render  the  same  service  with  less  number  of  locomotives 
and  hence  fewer  train  crews. 

After  experiment  with  single-phase  and  three-phase  alter- 
nating current,  the  present  practice  favors  high  voltage 
direct  current.  Reasons  for  this  are  (1)  that  direct  current 
gives  good  speed  control  with  easy  acceleration,  (2)  it  can 
be  used  for  regenerative  control,  that  is,  the  motors  of  a 
locomotive  on  the  down  grade  act  as  generators  to  pump 
energy  back  into  the  line,  and  (3)  direct  current  can  be 
used  for  dynamic  braking  with  great  saving  in  wear  of 
brake   .shoes,  wheel   faces  and   rails. 

The  electric  locomotive  requires  much  less  in  upkeep  than 
does  the  steam  locomotive  and  will  operate  for  at  least  twice 
the  mileage  without  requiring  overhauling  in  the  sliop. 
The  saving  in  operating  costs  of  electric  over  steam  rail- 
roads would  be  from  30  to  35  per  cent  with  a  decided 
increase  in  output  and  independence  of  outside  sources  of 
fuel.  However,  the  high  initial  cost  of  electrification  makes 
it  economical  only  if  operations  arc  to  extend  over  several 
years.  There  is  no  doubt  that  the  next  few  years  will 
witness  an  era  of  electrification  on  those  logging  operations 
where  favorable  conditions  obtain,  in  kcepini:  with  the 
present  rate  of  progress  to  be  noted  in  main  line  railroad 
electrification. 
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Some  Thoughts  on  Long-Span  Bridge  Design 

Architectural  Considerations  Controlling — Aesthetics  and  the  East  River  Bridges — Towers  for  Delaware 
River  Bridge  Too  Utilitarian — Wire  Cable  Problems  and  Eyebar  Chain  Possibilities 

By  Gustav  Lindenthal 

Consulting  Engineer,  New  York 


JUST  before  the  calling  of  bids  on  construction 
of  piers  for  the  Delaware  River  suspension 
bridge,  the  Philadelphia  section  of  the  American 
Society  of  Civil  Engineers  on  Nov.  7  devoted  a, 
meeting  to  that  enterprise.  At  that  meeting 
Gustav  Lindentlml,  the  noted  buUder  of  the 
Hell  Gate  arch  and  now  chief  engineer  of  the 
Hudson  River  bridge  project,  presented  a  discus- 


sion in  which  he  criticized  one  or  tivo  features  of 
the  design  as  published  in  "Engineering  News- 
Record"  of  Mine  23,  1921,  p.  1086,  notably  the' 
unprecedently  large  wire  cables  and  the  toioers. 
The  vieivs  he  expressed  constitute  a  remarkable 
outline  of  fundamentals  in  the  design  of  long- 
span  bridges,  particularly  suspension  bridges. 
They  are  given  with  slight  condensation. — Ed. 


EVERY  unusually  large  bridge  project  offers  new  prob- 
lems of  construction,  and  it  is  a  laudable  although 
infrequent  practice  to  offer  up  the  plans  for  discussion  by 
engineers  before  they  are  carried  out.  In  this  wise  more  or 
less  valuable  views  and  experiences  on  the  subject  may  be 
exchanged  or  contributed  that  may  be  of  benefit  to  the 
project  and  so  also  to  the  whole  profession. 

Architectural  Features  of  Long-Span  Bridges 

Any  large  bridge  should  be  desigrned  with  a  view  to  fine 
architectural  appearance.  That  much  at  least  is  due  to  a 
civilized  age  and  it  is  particularly  important  in  a  city 
bridge.  Every  large  bridge,  even  when  it  is  unsightly,  has 
a  monumental  character  from  its  very  hugeness,  and 
causes  wonderment.  But  it  should  do  more  than  that:  it 
should  also  give  the  beholder  a  feeling  of  pleasure  and 
enjoyment.  That  is  the  essence  of  architectural  art,  and 
the  more  perfectly  it  is  attained  the  greater  the  merit  of 
the  work  and  the  greater  the  regard  for  the  sciences  and 
the  arts  and  for  their  disciples,  who  create  and  leave  it  to 
posterity  as  a  proof  of  culture  and  progress. 

In  the  case  of  the  proposed  Delaware  River  bridge  at 
Philadelphia  the  studies  seem  to  have  been  confined  to  the 
cantilever  form  and  the  suspension  form  of  bridge. 

Cantilever  and  Arch  Bridges — A  cantilever  bridge  is  the 
least  adaptable  to  artistic  treatment,  but  a  large  span  can 
be  given  an  imposing  architectural  appearance  by  the 
thoughtful  engineer,  through  choosing  a  pleasing  silhouette 
and  through  adroit  differentiation  of  the  bridge  members 
so  that  they  will  express  in  their  form  and  massiveness  the 
forces  they  resist.  A  satisfjing  aesthetic  form  for  a  very 
long  cantilever  span  as  in  this  case  would,  however,  require 
the  arching  of  the  lower  or  compression  line  of  the  super- 
structure below  the  line  of  roadway,  as  was  done  in  the  two 
large  spans  of  the  Firth  of  Forth  bridge  in  Scotland,  having 
about  the  same  length  as  the  river  span  in  the  Delaware 
bridge.  In  the  well-known  Quebec  cantilever  bridge,  the 
bottom  edge  of  the  structure  also  descends  below  the  floor 
line,  but  unfortunately  in  straight  lines,  thus  giving  the 
bridge  an  amateurish  appearance  and  unnecessary  ugliness. 
It  is  regrettable  that  the  graceful  lines  of  the  first  Quebec 
cantilever  design  were  not  retained,  because  it  was  in  its 
outlines  and  conception  a  meritorious  design,  but  coIlap.sed 
under  its  own  weight;  not  enough  metal  had  been  put  into 
it. 

An  arch  bridge  is  the  next  in  aesthetic  value.  From 
arch  designs  of  nearly  3,000  ft.  span  (over  the  Straits  of 
Messina)  worked  out  in  considerable  detail  it  is  known 
that  arch  bridges  of  very  long  span  ofTer  decided  advan- 
tages over  cantilever  bridges,  where  the  shores  offer  good 
abutments.  But  in  the  case  of  the  Delaware  River  bridge, 
for  which  the  government  required  unobstructed  width 
above  the  river,  it  was  plain  from  the  first  that  some  tyne 
of  suspension  bridge  would  best  satisfy  local  conditions.  No 
time  should  have  been  wasted  on  a  cantilever  design. 

It  was  then  a  question  what  kind  of  suspension  bridge. 


One  should  think  that  nearly  any  kind  of  suspen.sion  bridge 
would  satisfy  aesthetic  demands,  because  the  graceful 
curves  of  suspended  cables,  nature's  beauty  line,  could 
not  be  spoiled  by  the  callousness  of  man.  But  that  such 
can  be  the  case,  was  the  experience  in  the  Williamsburgh 
Bridge,  the  second  bridge  built  over  the  East  River.  No 
architect  was  consulted  in  the  shaping  of  the  bandy-legged 
towers  or  in  the  clumsy  anchorages,  nor  were  the  stiffening 
trusses  made  sightly  with  any  thought  of  forming  a  har- 
monious combination  with  the  cables.  The  result  is  an 
unnecessary  ugliness  which  even  the  untutored  mind 
beholds  with  surprise.  That  structure  has  the  distinction 
of  proving  how  unsightly  even  a  suspension  bridge  can 
be  made  if  you  try. 

Towers — It  should  be  the  aim  of  the  bridge  architect 
designing  a  large  suspension  bridge,  especially  in  city  sur- 
roundings, to  emphasize  its  monumental  character  in  its 
most  prominent  feature,  that  is,  the  towers.  They  should 
satisfy  the  innate  desire  to  give  dignit.v  to  the  structure. 
It  has  fourd  expression  in  all  larger  suspension  bridges, 
some  of  them  built  a  century  ago.  Stone  was  invariably 
used  for  the  towers.  To  this  fact  all  the  old  suspension 
bridpr?-s  c'\ro  their  reputation  for  beauty,  whether  it  was  of 
the  'I?,  ,('  kind  as  in  the  early  English  and  American 
structures  or  of  the  more  refined  and  ornamental  kind  as 
in  some  of  the  Continentrl  suspension  bridges. 

The  Brooklyn  Bridge,  completed  38  years  ago,  was  the 
last  suspen.sion  bridge  with  stone  towers.  The  explanation 
is  simple.  High  stone  towers  for  very  long  spans  are  heavy 
and  require  big  foundations,  which  are  costly  when  they 
must  be  placed  under  water  on  deep  rock.  Metal  towers 
are  lighter  and  cheaper.  But  up  to  fifty  years  ago,  cast 
iron  was  the  only  metal  that  could  have  been  used  as  a  sub- 
stitute for  stone  towers  and  that  only  for  limited  heights. 
Only  after  the  iron  rolling  mills  became  capable  of  produc- 
ing heavier  rolled  shapes  was  it  feasible  to  fabricate  large 
metal  towers  of  rolled  iron  and  steel  to  take  the  place  of 
stone  towers.  The  designing  of  large  metal  towers  as  an 
art  is  therefore  rather  young,  and  only  a  few  good 
examples  of  artistic  metal  bridge  towers  exist  in  smaller 
bridges. 

Steel  oemus  Stone — From  the  aesthetic  point  of  view, 
metal  towers,  no  matter  how  finely  designed,  will  never 
equal  stone  towers.  The  finest  example  of  an  artistic  metal 
tower  is  the  Eiffel  Tower  in  Paris,  which  carries  no  load 
but  its  own  weight.  And  yet  as  an  architectural  creation 
it  does  not  impress  the  beholder  with  that  feeling  of 
dignity  and  majesty  which  he  experiences  at  the  sight  of 
any  of  the  great  spires  in  famous  cathedrals.  Although  the 
highest  inspiration  of  the  architect  as  also  the  cunning  skill 
of  the  artisan  will  probably  always  prefer  stone  to  metal 
as  building  material  for  monumental  work,  the  modern 
architect  is  obliged  to  also  use  steel  and  iron.  He  must 
create  his  own  precedents  in  that  material,  and  a  large  sus- 
pension bridge  is  one  of  the  occasions  for  it. 

The  writer  held  this  view  when,  as  Commissioner  of 
Bridges  of  New  York,  he  took  charge  of  the  East  River 
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bridges,  nearly  20  years  ago.  But  he  found  that  he  could 
do  nothing  in  that  respect  during  his  short  term  of  office. 
The  Williamsburgh  Bridge  was  building,  the  steel  towers 
and  anchorages  were  completed,  the  cables  and  its  super- 
structure were  contracted  for  and  in  process  of  erection. 
For  the  Manhattan  Bridge  the  narrow  tower  foundations 
wei'e  already  sunk.  Such  was  the  case  also  with  the 
Queensborough  Bridge.  The  revised  designs  for  all  these 
bridges  were  fitted  to  conditions  that  could  not  be  changed. 
These  designs  were  either  mutilated  or  thrown  away  by 
succeeding  administrations,  involving  a  loss  of  many 
i:.illions  of  dollars. 

Brant}/  and  rf-hirianism  —  Particular  effort  should  be 
made  to  dseign  the  metal  towers  of  a  large  suspension 
bridge  on  artistic  lines.  The  engineer  who  thinks  merely 
of  stresses  must  combine  with  the  architect,  who  deals 
with  artistic  forms.  The  thousand-foot  Eiffel  Tower 
already  mentioned  may  illustrate  the  point.  When  in  a 
discussion  with  a  prominent  structural  engineer  he  had 
pointed  out  to  him  the  beautiful  lines  and  elegant  details 
of  that  great  metal  shaft  as  a  fine  example  of  French 
artistic  skill,  it  was  not  a  little  surprising  to  hear  him 
denounce  that  structure  as  wasteful,  exhibiting  poor 
"igineering  of  which  no  American  engineer  would  br 
guilty.  In  fact  not  long  after,  an  American  design,  a 
typical  shop-creation,  for  a  very  high  steel  tower  was  pub- 
lished as  an  example  of  what  such  a  structure  should  look 
like.  Ugliness  is  rational  beauty  to  minds  who  see  merit 
only  in  geometrical  figures  and  in  cheap  fabrication.  It 
is  not  unsual  for  an  engineer  to  be  derided  by  his  fellow 
engineers  as  wasteful  and  unscientific  if  he  uses  a  few 
extra  pounds  of  metal  or  a  few  extra  yards  of  masonry  to 
n;ake  his  structure  more  durable  or  more  sightly.  If  such 
notions  prevail,  we  may  ask  ourselves,  of  what  effect  are 
our  boasted  academies  of  art  and  schools  of  architecture? 
We  have  no  record  of  any  such  institutions  existing  for 
the  benefit  of  the  architectural  geniuses  in  Greece  and 
Rome,  or  among  the  god-inspired  medieval  cathedral 
builders  of  Europe,  or  among  the  ancient  Babylonian, 
Indian  and  Moorish  architects,  whose  wonderful  work 
compels  our  admiration  to  this  day.  We  know  that  they 
did  not  get  their  inspiration  from  dry  mathematical 
formulas,  for  they  had  very  little  of  such  knowledge,  but 
they  all  had  in  them  a  spark  of  that  creative  supreme  force 
and  mind  which  molds  and  directs  the  universe  and  with  it 
that  innate  love  for  the  beautiful  which  like  a  flame  tends 
always  heavenward.  The  fine  arts,  which  include  architec- 
ture, will  forever  remain  the  true  measure  and  index  of 
human  progress  and  intelligence.  Future  generations, 
wiser  than  ours,  will  judge  our  civilization  by  its  achieve- 
ments in  monumental  constructions,  and  for  this  reason  we 
should  feel  it  as  a  solemn  duty  and  an  obligation  to  the 
community  to  dp  our  best  in  that  field. 

Viewed  from  that  point,  the  towers  of  the  proposed 
Delaware  River  bridge  do  not  present  a  good  design.  They 
are  too  much  on  the  utilitarian  principle  of  braced  tele- 
graph poles  or  derricks,  holding  up  ropes.  The  few  archi- 
tectural touches  and  articulations  in  the  surface  of  the 
columns  and  caps  arc  not  visible  from  a  distance  and  do 
not  relieve  the  unpleasant  impression  of  naked  utilitarian- 
ism. The  steel  towers  should  have  at  least  four  columns  to 
cxpiess  stability  and  pow«r  and  should  have  a  form  and 
bracing  for  which  the  French  school  of  architecture,  for 
instance,  furnished  fine  examples  of  artistic  treatment  in 
'he  buildings  of  the  Paris  International  Exhibition  in  1900. 
From  designs  studied  in  that  manner  a  choice  could  be 
made  that  would  testify  to  the  pride  and  good  taste  of 
'  pul'>'it  cities  like  P!i Jidelphia  and  Cumden,  just  as  some 
f'f  the  beautiful  bridges  in  Paris  and  London  do  for  those 
cities. 

Such  towers,  provided  with  stairways  or  elevators  to 
make  the  top  readily  accessible  to  visitors,  would  require  a 
wider  base,  but  not  necessarily  a  more  expensive  founda- 
tion, nor  would  they  on  the  whole  cost  much  more  than  the 
proposed  towers.  They  would  give  the  bridge  its  true 
'onumental  character  and  t:'ke  it  out  of  the  commonplace. 
The  towers  should  be  fully  designed  and  considered  before 
the  foundations  for  them  are  commenced.     Because  if  the 


proposed  narrow  foundations  were  commenced,  it  would 
make  the  designing  of  more  beautiful  towers  impossible. 
This  happened  in  the  case  of  the  Manhattan  Bridge  (of 
which  the  proposed  structure  is  an  imitation),  where  the 
narrow  foundations  prevented  a  design  for  monumental 
towers  and  a  wider  bridge.  This  bridge,  only  a  few  years 
old,  is  already  too  small,  so  that  it  is  used  only  as  a  one- 
way bridge  in  rush  hours  mornings  and  evenings.  So  is 
also  the  old   Brooklyn  Bridge. 

As  the  high  anchorages  for  the  Delaware  Bridge  will  be 
visible  from  a  long  distance  on  the  river  and  from  the 
shores,  their  silhouette  and  architecture  should  be  fitted  to 
that  of  the  towers.  That  applies  of  course  also  to  the  sus- 
pended structure.  Each  has  its  proper  share  in  the 
harmonious  whole  of  a  monumental  bridge.  The  dominat- 
ing feature  however,  will  always  be  the  towers. 

Some  Construction  Details  of  Suspension  Bridges 

Wire,  because  of  its  greater  tensile  strength  than  bars  or 
rods,  found  early  use  in  suspension  bridges.  French 
engineers  (Dufour  in  1823  at  Geneva)  were  the  first  ones 
to  use  it,  while  English  engineers  (Telford  1820)  had  a 
preference  for  chains  of  iron,  in  the  form  of  forged  eyebars. 
The  difficulty  found  in  straining  the  wires  to  uniform  ten- 
sion made  the  French  engineers  cautious,  and  so  they  pre- 
ferred the  method  of  construction  which  consisted  in  com- 
posing the  wires  into  strands  of  parallel  wires  (occasionally 
also  in  the  form  of  wire  ropes).  They  were  made  on  land. 
The  strands  hung  side  by  side  in  vertical  planes.  The  sus- 
penders hung  from  crossbars  on  top  of  the  strands  and  were 
lashed  to  them.  This  was  also  the  construction  of  the  first 
wire  suspension  bridge  (1,100  ft.  span)  built  over  the  Ohio 
River  (1846)  at  Wheeling  by  the  French  engineer  Ellett. 
The  twelve  strands  for  it  were  completed  on  land  and  hung 
on  the  towers.  Shortly  after  its  completion,  a  tornado 
turned  the  bridge  upside  down.  John  A.  Roebling,  who  had 
already  built  a  few  smaller  wire  bridges,  repaired  the 
Wheeling  Bridge.  He  disentangled  the  strands,  and  com- 
pacted them  into  two  cables.  Corroded  wires  in  the  anchor- 
age were  cut  out  and  replaced.  The  bridge  is  kept  in  good 
repair  and  still  in  use,  while  most  of  the  early  wire  bridges 
in  France  broke  down  from  neglect  and  corrosion. 

Roebling  subsequently  introduced  the  method  of  spinning 
the  cables  in  the  air  and  compacting  the  wires  into  cylin- 
drical form  by  wrapping  them  with  a  continuous  softer 
wire.  This  was  the  method  followed  in  most  American  wire 
cable  bridges.  Only  for  two  wire  cable  bridges  over  the 
Ohio  River  (at  East  Liverpool  and  Portsmouth)  were  the 
strands  for  the  wire  cables  made  on  land. 

All  the  early  suspension  bridges  everywhere  were  built 
with  flat  catenaries,  to  which  they  owed  their  comparative 
rigidity  in  the  absence  of  adequate  stiffening  frames  to 
prevent  undulation  in  the  cables  and  chains  from  loads  and 
wind.  To  the  flat  catenary  (with  a  deflection  iV  to  ,',  of 
the  span)  must  also  be  ascribed  the  success  of  air  spinning 
and  compacting  the  wires  under  nearly  uniform  tension  into 
solid  cables,  so  that  loose  wires  in  them  were  rare  and,  in 
small  cables,  easily  discovered  and  rectified.  The  last  cables 
with  flat  catenaries,  -,!.,-  of  the  span,  were  those  of  the 
Brooklyn  Bridge.  The  wires  were  laid  up  on  a  still  flatter 
catenary  than  that  of  the  finished  cables,  by  moving  the 
saddles  on  the  stone  towers  toward  the  anchorages  and 
thus  increasing  the  tension  in  the  wires  during  erection  of 
the  cables;  this  method  was  a  great  help  to  the  better 
adjustment  of  tension  in  the  wires  before  they  were  com- 
pacted. 

The  four  Brooklyn  Bridge  cables,  each  15i{  in.  in  diameter, 
were  completed  in  21  months.  The  next  larg»  cables,  in  the 
Williamsburgh  Bridge,  with  about  !,  deflection,  were 
finished  in  7  months,  and  the  wire  cables  in  the  Manhattan 
Bridge,  with  J  deflection,  were  fini.shed  in  4  months.  The 
successive  shorter  finishing  times  indicate  the  progress 
made  in  rapidity  of  cable  construction,  but  it  is  a  moot 
question  whether  the  quality  of  the  cables,  as  regards  even- 
ness in  tension  of  wires,  is  as  good  in  the  latter  as  in  the 
Brooklyn  and  earlier  bridges. 

Many  loose  wires  near  the  towers  were  observed  during 
the  compacting  of  the  cables  in  the  Williamsburgh  Bridge. 
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and  they  occurred  also  in  the  Manhattan  Bridge.  The 
compacting  and  wrapping  machines,  Etarting  from  the 
middle  and  working  towards  the  towers,  compact  the  care- 
fully laid  wires  so  tightly  that  it  would  be  impossible  to  pull 
out  a  single  wire  from  the  compacted  portion  only  a  few 
feet  long.  Loose  wires  can  be  adjusted  in  length  only  by 
cutting  them  and  inserting  a  little  turnbuckle  splice,  with 
which  to  tighten  the  spliced  wires  if  possible  to  the  same 
tension  as  the  other  wires.  The  trouble  is,  however,  that 
with  all  possible  care  in  laying  the  wires,  each  adjusted  in 
length  with  the  guide  wire,  their  length  is  constantly 
changing  from  changing  temperature  conditions  in  open-air 
work,  exposed  to  sun  and  winds.  There  always  occur  wires 
a  few  degrees  warmer  than  others,  producing  local  differ- 
ences in  tension  and  position  in  the  same  wire  when  in  part 
already  gripped  in  the  compacted  part  of  the  cable.  The 
compacted  wires  cannot  slide  on  each  other  between  the 
bearings  on  the  towers,  where  they  are  held  fast  by  their 
pressure.  So  the  wires  with  less  tension  are  forced  together 
and  compacted  with  those  of  higher  tension.  But  where  the 
wires  are  not  yet  confined  and  compacted,  they  will  bulge 
out,  particularly  as  the  compacting  machines  are  nearing 
the  towers.  If  the  tension  in  the  parallel  wires  at  any  one 
section  of  the  cable  differed  even  as  much  as  25  per  cent, 
it  would  mean  no  more  than  that  some  wires  are  stressed 
more  than  others,  but  that  on  the  whole  they  are  pulling 
together.  The  modulus  of  elasticity  for  the  cables  would 
of  course  be  much  lower  than  for  the  simple  wires,  but  in 
the  aggregate  the  entire  cable  section  may  have  a  suffi- 
cient margin  of  strength  and  safety.  If  the  unequal  ten- 
sion in  the  wires  can  be  controlled  and  kept  between  certain 
limits  by  careful  work  in  the  compacting  of  the  cables,  the 
total  effective  elastic  strength  of  the  cable,  the  only  thing 
that  counts,  will  be  lowered,  but  still  will  be  high  enough  to 
include  maximum  stresses  from  loads  and  temperature. 
But  this  condition  can  be  attained  by  simple  methods  only 
in  smaller  cables,  in  which  the  loose  wires  can  be  dis- 
covered and  adjusted.  As  the  diameter  of  the  cable  and 
the  number  of  wires  increase,  such  adjustment  becomes 
increasingly  difficult   if  not  impossible. 

Manhattan  Cables  Near  Limit 

The  cables  in  the  Manhattan  Bridge,  21  in.  in  diameter, 
may  be  considered  as  the  limit  of  size  for  such  work,  and 
it  is  not  at  all  certain  that  the  limit  for  safe  air  work  was 
not  already  then  exceeded.  There  exist  no  reports  on  the 
condition  of  the  cables,  during  erection,  except  the  observa- 
tion of  many  loose  wires  forced  into  position  by  the  com- 
pacting machines.  If  large  cables,  before  being  compacted, 
could  be  uniformly  loaded  with  a  large  part  of  the  sus- 
pended load,  which  would  produce  in  the  wires  between 
bearings  greater  tension  and  stretch  than  that  due  to  their 
own  weight  plus  the  elongation  from  the  highest  summer 
temperature,  and  allowed  to  slide  freely  upon  each  other 
during  their  elongation,  and  then  compacted  in  that  con- 
dition, each  wire  in  the  cable  between  bearings  would  be 
under  uniform  tension  although  the  many  wires  may  differ 
slightly  in  tension  one  with  the  other.  The  aggi-egate 
strength  of  the  cable  would  be  brought  nearer  to  the 
theoretical  strength,  which  is  equal  to  the  sum  of  the  wires. 
This  method  would  require  special  preparation  and  would 
obviously  be  costly,  and  slow.  A  less  effective  alternative 
method  would  consist  in  starting  the  compacting  machines 
on  the  empty  cables  from  each  tower  down  towards  the 
center  and  ends,  instead  of  the  reverse,  which  latter  is  the 
accepted  practice.  The  bulging  of  loose  wires  would  then 
occur  in  the  middle  of  the  river  span  and  near  the  anchor- 
ages instead  of  near  the  towers.  Their  adjustment  and 
resplicing  would  occur  at  those  parts  of  the  cable  where 
they  have  a  surplus  of  strength  and  so  would  be  less 
harmful.  But  the  difficulty,  if  not  impossibility,  of  reaching 
loose  wires  in  the  interior  of  a  large  cable  would  remain. 

Thus,  we  do  not  lack  methods  and  means  for  making 
large  wire  cables  of  reliable  strength,  if  they  have  to  be 
made  irrespective  of  cost,  and  if  we  have  enough  faith  in 
their  durability,  which  is  not  however  justified  to  the  extent 
of  believing  them  as  durable  as  eyebar  chains.  The 
engineer   should    prefer   that   construction   which   for   the 


same  money  is  the  best  and  affords  the  greatest  permanence. 
This  leads  to  the  subject  of  maintenance  of  cables.  The 
best  practice  to  preserve  the  wires  against  corrosion  is 
undoubtedly  galvanizing,  i.e.,  covering  them  with  a  zinc 
coating.  That  practice  was  followed  in  the  Brooklyn  and 
Manhattan  Bridges,  but  not  in  the  cables  for  the  Williams- 
burgh  Bridge.  The  wires  here  were  covered  by  a  thick 
mineral  oil  paste  expected  to  fill  the  interstices  between  the 
wires  to  make  them  water-  and  air-tight.  That  expecta- 
tion was  not  fulfilled.  Moisture  condensed  from  the  air 
penetrated  the  interior  of  the  cables,  which  are  enclosed  in 
thin  steel  mantles.  Corrosion  started  and  repairs  became 
necessary  within  a  few  years.  Thick  white  lead  paint  fill- 
ing up  all  hollow  spaces  is  the  best  protection  for  that 
purpose. 

Dangers  Which  May  Develop 

But  there  is  nothing  permanently  perfect  in  this  world. 
As  the  zinc  covering  of  wires  may  in  the  handling  of  them 
become  abraded  in  spots  and  leave  bare  spaces,  protection 
cannot  be  absolute.  Some  accidental  stray  electrical  cur- 
rent may  find  the  weak  spots  and  by  electrolysis  start  cor- 
rosion where  it  cannot  be  known  or  got  at.  In  this  connec- 
tion we  must  keep  in  mind  that  the  great  strength  of  the 
wire  is  in  the  outer  layers  of  metal  near  the  surface,  which 
is  the  reason  why  small  wires  are  proportionately  much 
stronger  than  large  wires.  If  the  surface  corrodes  away, 
the  wire  breaks  easily.  Several  French  suspension  wire 
bridges  hardly  twenty  years  old  fell  down,  some  60  to  70 
years  ago,  one  after  another,  rather  suddenly,  because  there 
had  been  neglect  in  painting.  The  outside  painting  of 
cables  can  of  course  not  stop  corrosion  inside  and  hold  up 
a  bridge.  We  see  plain  fence  wire  after  a  few  years 
literally  disappear  like  dust,  particularly  in  smoke-laden 
air.  Galvanized  wire  will  last  longer,  but  when  corrosion 
does  get  a  start,  the  wire  seems  to  vanish  even  faster  than 
plain  wire.     It  is  so  with  tin  roofs  and  tin  cans. 

The  writer  had  been  a  strong  advocate  of  wire  cables  for 
large  suspension  bridges  for  many  years.  They  appeared 
to  be  an  ideal  method  of  construction  for  very  long  spans 
at  lower  cost  than  other  bridge  types.  But  when  on  closer 
study  and  observation  he  discovered  the  practical  difficulties 
arising  from  g:reater  span  and  larger  size  of  parallel  wire 
cables,  he  came  to  the  same  conclusion  as  other  observing 
engineers,  among  them  the  late  Geo.  S.  Morison,  certainly  a 
high  authority.  In  his  paper,  (A.  S.  C.  E.,  Vol.  XXXVI, 
1896)  on  a  study  for  a  large  suspension  bridge,  Mr.  Morison 
had  chosen  for  his  30-in.  cables  coiled  wire  strands,  finished 
in  the  shops  to  accurate  length  and  submitted  to  a  proof- 
stress  before  erection,  as  preferable  to  cables  with  parallel 
wires. 

The  writer  had  about  the  same  time  examined  into  the 
practicability  of  fabricating  wire  links,  (to  be  enclosed  in 
a  roomy  shell  of  noncorrodible  metal),  with  which  to  com- 
pose chains  for  suspension  bridges.  His  first  design  for 
a  suspension  bridge  at  Quebec  (1899)  included  that  con- 
struction. The  links  were  to  be  made  of  rectangular  wire 
with  corners  rounded  off,  each  link  submitted  to  a  proof 
stress.  They  were  guaranteed  as  to  strength  and  quality 
under  rigid  specifications  by  the  large  vsrire  firm  of  Felten 
&  Guilleaume  of  Cologne.  There  would  have  boon  absolute 
certainty  as  to  the  strength  of  chains  of  this  construction. 
This  same  firm  as  well  as  other  firms  manufacture  several 
forms  of  patented  coiled  wire  cables,  which  have  been  used 
in  suspension  bridges  of  moderate  spans  with  great  success. 
These  were  at  first  proposed  also  for  the  new  Budapest 
suspension  bridge  in  1894.  But  the  engineers  for  that 
bridge  decided  finally,  after  long  deliberation,  in  favor  of 
chains  of  eyebars  cut  out  of  wide  plates.  There  are  no 
plants  in  Europe  for  making  forged  eyebars.  The  finer 
architectural  appearance  of  huge  eyebar  chains  and  their 
greater  durability  were  the  final  deciding  factors. 

The  questionable  condition  and  apparent  uncertainty  of 
strength  of  the  large  wire  cables  in  the  Williamsburgh 
Bridge  induced  the  writer,  as  Commissioner  of  Bridges  for 
the  city  of  New  York,  to  avoid  large  wire  cables  in  the 
plans  for  the  Manhattan  Bridge.  The  design  provided, 
therefore,   for   chains    of    forged    eyebars    of   nickel    steel, 
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which  appeared  to  have  many  advantages  over  chains  of 
wire  links.  That  design  was  submitted  to  a  board  of  five 
eminent  bridge  engineers  and  approved  by  them.  Their 
report  has  been  published  (Trans.  A.  S.  C.  E.,  Vol.  LV, 
1905,  pp.  89-93,  Report  by  Geo.  S.  ]Morison,  C.  C.  Schneider, 
Mansfield  Merriman,  Henry  W.  Hodge,  Theodore  Cooper). 
In  comparing  chains  and  wire  cables  their  first  report  to 
Mayor  Seth  Low  set  forth: 

The  chains  have  decided  advantages  in  the  accessibility 
of  all  parts  for  inspection  and  protection  as  well  as  in 
economy  and  rapidity  of  erection.  They  are  to  be  preferred 
to  wire  cables  whenever  the  cost  of  chains  is  not  materially 
greater.  The  cost  of  eyebar  chains  and  wire  cables  in  this 
bridge  would  be  about  the  same. 

In  their  final  report  they  said, 

We  deferred  our  final  report,  relating  to  the  quality  of 
the  material  to  be  used  for  the  eyebar  cables,  until  addi- 
tional tests  could  be  had  and  we  should  be  satisfied,  by 
correspondence  with  the  leading  manufacturers  of  struc- 
tural steel,  that  the  desired  material  could  be  obtained  at 
reasonable  price  and  in  open  competition.  In  our  prelimi- 
nary report,  March  9,  (1903),  we  reported  favorably  on 
all  features  relating  to  the  design  of  this  bridge,  subject 
only  to  the  uncertainty  of  obtaining  this  quality  of  material. 
This  uncertainty  is  now  removed.  In  this  final  report,  we 
unanimously  recommend  the  adoption  and  execution  of  the 
proposed  design  of  the  Manhattan  Bridge,  as  submitted 
to  us  by  the  Commissioner  of  Bridges. 

The  reason  why  the  Manhattan  Bridge  was  not  built  on 
the  approved  plans  is  well  known.  Before  the  contracts 
could  be  let,  another  city  administration  was  elected,  which 
also  changed  the  management  of  the  Bridge  Department. 
The  approved  plans  were  thrown  away,  and  new  plans  were 
made  for  a  wire  cable  bridge,  costing  several  million  dollars 
more  than  the  chain  bridge.  No  board  of  engineers  was 
called  into  report  on  these  new  plans,  or  compare  them  with 
those  already  approved.  The  character  of  bridge  manage- 
ment can  be  judged  from  the  fact  that  the  courts  were 
appealed  to  by  outwitted  bidders  to  stop  fraud  in  awarding 
contracts  on  manipulated  bridge  specifications.  That  a 
management  of  this  kind  would  be  very  much  concerned 
about  the  quality  of  the  work  or  about  progress  in  the  art 
of  bridge  building  was  not  to  be  expected  and  it  is  for 
this  reason  that  we  are  without  reliable  scientific  informa- 
tion or  records  on  many  details  of  erection  and  maintenance 
of  the  East  River  Bridges  of  that  period.  Among  these 
are  the  actual  condition  of  the  big  wire  cables,  erected  in 
the  unprecedented  short  time  of  4  months,  a  very  creditable 
performance,  provided  it  was  not  at  the  cost  of  quality. 

30-lN.  Wire  Cables  Big  Advance 
In  any  event,  there  is  no  reliable  basis  or  safe  precedent 
for  a  leap  from  20-in.  cables  to  30-in.  cables  with  parallel 
wires,  as  now  proposed  for  the  Delaware  River  bridge. 
It  would  be  a  great  achievement,  most  desirable  also  from 
the  architectural  point  of  view,  to  have  big  wire  cables.  In 
the  writer's  studies  for  the  North  River  bridge  they  would 
have  been  60  in.  in  diameter.  But  it  is  one  thing  to  design 
them  and  another  thing  to  be  assured  of  their  safe  obtain- 
ment. 

That  there  are  large  secondary  stresses  in  large  stiff 
wire  cables  is  now  better  understood  than  when  the  East 
River  bridges  were  built,  where  they  were  not  considered. 
The  largest  stresses  from  tension  and  bending  occur  at 
the  towers,  just  in  that  part  of  the  cable  liable  to  have  the 
most  wire  splices  from  adjustment  of  wires.  Safe  provi- 
sion can  of  course  be  made  for  secondary  stresses  by 
increasing  the  cable  section  and  leaving  150  to  200  ft.  of 
cable  at  the  towers  uncompacted,  so  that  the  wires  can  slide 
on  each  other  for  that  length  to  prevent  excessive  stresses 
from  the  bending  of  the  cables.  All  this  can  be  done,  but 
it  adds  to  weight  and  co.st  of  cables  and  is  poor  construction. 
In  chains  of  oyebars  no  uncertainties  of  stresses  can 
occur,  as  all  determination  of  length  and  all  fitting  are 
done  in  the  shops  with  great  accuracy,  which  must  bo  one 
of  the  determining  elements  in  any  great  metal  bridge. 
This  feature  was  well  considered  in  the  design  made  for 
the  Pennsylvania  Steel  Co.  for  an  eyebar  suspension  rail- 
road structure  at  Quebec  in  1910.  In  FJnyhiecring  Netos 
of  Nov.  23,  1911,  the  comparison  of  weight  is  given  with 


the  official  equivalent  cantilever  design.  The  competition 
in  this  case  did  not  decide  the  merit  of  any  competing 
designs,  as  the  contract  was  awarded  to  a  cantilever  struc- 
ture not  complying  with  specifications  and  therefore  30 
per  cent  lighter  than  any  other  design,  including  the  so- 
called  official  design.  The  length  of  the  river  span  (1,756 
ft.)  in  this  design  was  practically  the  same  as  in  the  pro- 
posed Delware  Bridge  (1,750  ft.),  so  that  the  two  are 
readily  comparable  when  transposed  to  the  different  load 
conditions  and  the  higher  unit  stresses  would  would  be 
justified  with  the  present  higher  steels. 

In  this  connection  the  report  above  mentioned  on  the 
chain  design  for  the  Manhattan  Bridge,  a  carefully  con- 
sidered judgment  from  engineers  of  great  experience  and 
high  attainments,  is  worth  thoughtful  consideration.  The 
cost  of  eyebar  chains  and  wire  cables  is  mentioned  as  being 
about  the  same  (in  1903).  The  comparison  was  based  on 
nickel-steel  eyebars  with  48,000  lb.  elastic  limit  and  85,000 
lb.  ultimate  strength.  That  was  also  the  basis  for  the  chain 
design  for  the  Quebec  Bridge,  12  years  ago.  But  since  then 
progress  has  been  made  in  the  metallurgy  of  steel,  and 
large  eyebars  can  be  obtained  of  high  steel  with  elastic 
limit  and  ultimate  exceeding  80,000  and  110,000  lb.  respec- 
tively. With  such  material  an  eyebar  suspension  bridge 
cannot  help  but  be  superior  in  quality  to  a  wire  cable 
design,  and  also  cheaper  in  total  cost,  when  properly 
designed.  It  is  surprising  that  improvements  in  the  art 
are  ignored  and  that  no  studies  for  chain  designs  have  been 
made  by  which  the  merit  and  economy  of  the  proposed  wire 
cable  bridge  could  be  tested.  That  could  probably  be  best 
done  by  a  competition  of  designs,  but  not  of  the  kind  had  on 
the  Quebec  Bridge. 

Studies  for  a  large  bridge  cannot  be  considered  complete 
until  every  phase  of  it  has  been  examined  in  the  light  of 
progressive  scientific  knowledge.  But  in  all  or  any  desig^ns 
for  a  large  city  bridge,  architectural  considerations  should 
prevail,  for  the  reasons  already  stated.  That  much  its 
builders  owe  to  the  public  and  our  age. 


Railway  Electrification  in  England 

REGULATIONS  recommended  to  the  British  ministry 
.  of  transport  in  the  final  report  of  the  technical 
committee  on  electrification  of  railways,  in  order  to  pro- 
mete  standard  practice,  provide  for  a  direct-current 
system  of  1,500  volts,  but  permit  higher  voltage  in  mul- 
tiples of  the  standard  pressure  and  alsoi  750  volts  where  I 
sufficient  advantage  can  be  shown.  Continuance  of  ex-  | 
isting  600-and  1,200-volt  systems  is  approved,  however, 
mainly  for  the  reason  that  the  London,  Brighton  & 
South  Coast  Ry.  long  "ago  adopted  a  single-phase 
alternating-current  system  for  its  suburban  lines  and 
is  intend! njir  to  extend  this  system  on  its  50-niile  main 
line  to  Brighton. 

Both  overhead  and  third-rail  collecting  systems  are 
permitted.  For  third-rail  conductors  either  the  top  or 
bottom  contact  system  may  be  used,  but  the  latter  is 
considered  to  have  advantages  in  regard  to  snow  and 
ice  accumulation  and  to  protection  of  men  working  on 
the  track.  In  either  case,  the  contact  rail  is  to  have  its 
center  line  16  in.  from  the  gage  side  of  the  track  rail, 
the  contact  surface  being  3  in.  or  IJ  in.  above  the  track 
rail  for  top  and  bottom  contact  rails  respectively. 
Where  overhead  conductors  are  used,  the  distance  be- 
tween the  conductor  and  the  clearance  line  of  equip- 
ment is  to  be  36  in.  on  the  open  line  and  10  in.  in  tun- 
nels; at  grade  cro.ssings  the  conductor  must  be  18  ft. 
above  the  rails,  and  at  points  where  men  may  have  to 
work  on  top  of  the  cars  the  height  must  be  20  ft 
Overhead  conductors  must  be  21  in.  from  the  center 
line  of  track  at  4  in.  above  the  equipment  clearance 
line,  and  15  in.  at  a  height  of  18  ft.  above  rail  level. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  vieujs  ot  engineers  and  contractors. 
The  ranee  of  interest  should  he  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Improving  the  Terminology  of  Mechanics 

Sir — I  offer  a  few  suggestions  respecting  the  nomencla- 
ture and  notation  of  mechanics,  or  dynamics,  as  it  has  been 
designated  in  recent  years. 

It  is  quite  generally  known  that  dynamics  is  the  science 
which  treats  of  the  action  of  forces  upon  bodies  and  that 
it  is  subdivided  into  statics  and  kinetics,  statics  applying 
to  bodies  in  equilibrium  and  kinetics  to  those  in  motion. 
The  older  term  meclutnics,  according  to  modern  usage, 
should  apply  exclusively  to  the  structu'-es  of  transmission 
of  force,  whether  these  be  machines  ana  other  mechanisms, 
trusses,  or  matter  structures.  The  expression  dynamic 
loading  should  be  superseded  by  kinetic  loading,  since  the 
Greek  root  for  kinetic  signifies  to  move,  whereas  dynamic 
applies  equally  well  to  conditions  of  rest  or  motion. 

The  best  definition  for  stress  was  once  given  by  Professor 
I.  P.  Church — distributed  force.  It  is  force  per  unit  of 
area.  The  expressions  unit  stress  and  total  stress,  literally 
signifying  unit-unit  and  total-unit,  should  be  superseded  by 
the  terms  stress  and  force  or  traction  respectively,  or  their 
equivalents,  the  term  traction  being  already  used  in  dynamics 
for  the  latter  purpose.     A  pressure  is  a  negative  traction. 

The  term  strain  is  a  unit  and  had  best  replace  such  re- 
dundant expressions  as,  unit  deformation,  deformation  in 
inches  per  inch,  unit  elongation,  unit  shearing  distortion 
and  the  like. 

Ultimate  stress  should  be  understood  to  mean  the  last 
recorded  stress  applied  during  a  test.  It  should  not  be 
confounded  with  the  expression  maximum  stress,  which 
should  be  used  in  its  strict  mathematical  sense  as  "peak 
of  the  load"  or  greatest. 

The  expressions  bending  stress  and  torsion  stress  should 
be  replaced  by  bending  couple  and  tivisting  couple  or  torque, 
as,  strictly,  there  are  no  such  stresses.  Works,  torques  and 
bending  moments  should  be  stated  as  pounds-inches,  etc., 
instead  of  the  reverse,  as  the  idea  of  force  by  distance  is 
fundamental. 

There  is  no  scientific  basis  for  the  use  of  such  terms  as 
true  and  ajrparent  stresses.  A  lateral  stress  is  not  induced 
when  a  bar  is  stretched  In  the  direction  of  its  axis  and  this 
cannot  be  shown  analytically  or  by  tests.  It  would  there- 
fore seem  advisable  to  omit  a  consideration  of  these 
"stresses"  in  texts  and  engineering  pocket  books,  as  they 
are  not  recognized  in  the  standard  dynamical  treatises  and 
are  generally  misleading  to  young  engineers  and  students. 

It  would  seem  advisable  to  introduce  into  engineering 
texts  the  modern  notations  and  methods  of  combining 
stresses  and  strains  as  given  in  dynamics,  abandoning  the 
notations  and  methods  based  on  the  older  authorities, 
Rankine,  Lame,  and  Townsend,  which  have  outlived  their 
usefulness.  An  engineer  using  the  strict  dynamical  meth- 
ods of  obtaining  principal  stresses,  combined  stresses  and 
resultants  can  solve  his  problems  more  effectively  than  by 
the  older  methods,  which  are  cumbersome.  Again,  where 
the  particular  ellipse-of-stress  method  of  Rankine  is  used 
considerable  time  is  required  in  reducing  the  problem  and 
its  conceptions  to  paper.  The  standard  dynamical  method 
is  easier  and  more  expeditious,  in  that  it  can  be  worked 
out  quickly  by  .slide  rule. 

As  regards  notations  for  stress  and  strain,  Kirchhoff's  is 
to  be  preferred.  It  conveys  at  a  glance  the  meaning  of 
each  symbol,  one  may  say  automatically,  in  a  somewhat 
analogous  way  as  is  done  by  the  well-'<nown  notation  of 
Bow  in  graphical  analysis  of  structures.  Capital  letters 
corresponding  to  the  co-ordinate  directions  suffice  for  the 
stresses,  while  subscripts  to  these  letters  indicate  the  planes 
on  which  the  stresses  act.  The  terms  A',.,  Y„,  and  Z.,  for 
example,    indicate   stresses   pointing    in   the   respective    co- 


ordinate directions  on  planes  perpendicular  to  these  direc- 
tions. The  term  1'^  is  the  stress  acting  in  the  direction  of 
2/  on  a  plane  whose  normal  points  in  the  z  direction,  and 
so  on.  The  corresponding  strains  are  indicated  similarly, 
but  with  a  lower-case  letter  and  subscript.  A  further 
desideratum  exists  in  the  fact  that  cyclic  symmetry  pre- 
vails throughout  in  equations  for  stress,  this  symmetry 
being  absent  in  the  engineering  notations.  It  renders  for- 
mulas of  more  general  utility  and  easier  to  memorize. 

J.  H.  Griffith, 
Ames,  Iowa,  Professor  of  Experimental  Engi- 

Oct.  29.  neering,  Iowa  State  College. 


Detecting  Flash  Setting  Cements 

Sir — We  have  read  the  article  in  your  Oct.  27  issue  by 
C.  L.  Jenkin  on  the  setting  time  of  cement  with  appreciative 
interest  as  it  touches  on  a  feature  of  the  testing  and  use  of 
cement  which  we  think  deserves  far  more  serious  attention 
than  it  usually  receives. 

In  our  cement  testing  department  we  have  frequently 
noted  the  conditions  described  by  Mr.  Jenkin  and  have 
come  to  the  conclusion  that  some  cements  have  a  latent 
tendency  to  flash  setting  which  is  difficult  to  detect  by  the 
conventional  test  for  setting  time.  We  tried  various  means 
of  revealing  a  tendency  to  flash  setting  which  the  cement 
test  did  not  disclose  and  found  three  methods  which  ap- 
parently were  of  equal  effectiveness.  We  sometimes  heated 
the  cement  and  water  to  100  deg.  F.  while  on  other  occa- 
sions a  cement  that  was  under  suspicion  would  be  exposed 
to  the  air  in  a  thin  layer  for  24  hours.  The  third  expedient 
consisted  in  allowing  the  cement,  after  adding  the  water 
for  the  setting  time  determination,  to  remain  undisturbed 
for  five  minutes  before  mixing  into  a  paste.  If  a  tendency 
to  flash  setting  exists  in  cement  it  is  usually  impossible  to 
mix  it  to  a  paste  if  allowed  to  stand  for  five  minutes  after 
adding  the  water.  The  two  methods  first  mentioned  are 
frequently  effective  in  so  exaggerating  the  tendency  to  flash 
setting  as  to  make  it  clearly  apparent  by  the  cement  test. 

Curious  beliefs  spring  up  in  the  trade  concerning  cements. 
On  a  recent  day  we  heard  a  certain  brand  of  cement  bitterly 
criticised  by  one  contractor  for  slowness  in  hardening  and 
by  another  contractor  for  setting  so  quickly  as  to  present 
difficulty  in  getting  the  concrete  into  the  forms  before  set- 
ting occurred.  This  apparent  inconsistency  is  probably  due 
to  the  fact  that  the  cement  in  question  almost  always  tends 
to  become  flash  setting  or  else  has  the  ability  to  develop 
what  might  be  termed  a  false  initial  set.  The  slow  hard- 
ening complaint  was  probably  due  to  the  fact  that  the  set 
was  broken  during  the  mixing  with  resultant  slow  hardening 
while  the  party  who  found  that  it  hardened  too  quickly  was 
probably  mixing  too  short  a  time  to  break  the  set  so  that 
setting  commenced  in  the  buggies  and  chutes. 

While  for  many  purposes  the  presence  of  a  flash  setting 
tendency  in  cement  may  be  ignored,  it  is  of  vital  importance 
that  cement  for  concrete  floors,  sidewalks,  roads  and  many 
other  uses  be  normal  as  to  setting  time. 

Philadelphia,  Pa.  E.  L.  Conwell, 

November  1.  President,  E.  L.  Conwell  &  Co.,  Inc. 


Stresses  in  Eyebar  Heads 

Sir — I  have  read  with  interest  Josef  Beke's  article  "A 
Study  of  Stresses  in  Eyebar  Heads"  in  your  issue  of 
Aug.  11,  p.  234.  However,  the  formulas  for  Xo  and  M,„ 
which  I  have  checked  by  an  independent  derivation,  im- 
press me  as  too  theoretical,  by  which  I  mean  that  the 
assumptions  on  which  they  are  based  do  not  cover  im- 
portant pomts  of  the  existing  conditions  with  .sufficient 
approximation,  so  that  the  finely  worked-out  formula  after 
all  gives  only  a  rough  approximation. 

The  eyebar  head  is  not  a  ring,  as  the  boSy  of  the  bar 
is  continuous  with  the  head  and  restrains  the  deflections 
and  angular  deviations  of  the  head.  The  actual  stress 
in  the  head  must  lie  somewhere  between  the  stress  in  a 
ring  as  computed  by  Mr.  Beke  and  the  stress  in  a  bar 
with  the  body  as  wide  as  the  head.  By  taking  50  per  cent 
of  each  stress  and  adding  them  together  the  result  must 
be    nearer    the    correct   value.      It    is    questionable,    also. 
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whether  radial  plane  sections  will  remain  plane;  I  believe 
that  the  transfer  of  the  direct  stress  from  the  bar  to  the 
head  does  not  take  place  on  the  middle  line  of  the  head 
but  is  crowded  nearer  to  the  pin  hole. 

However,  I  believe  that  a  value  for  the  tension  at  the 
inner  edge  on  a  transverse  diameter,  S.,.  =  2.5T,  where  T 
is  the  unit  stress  in  the  body  of  the  bar,  is  approximately 
correct.  By  a  much  simpler  method  I  have  arrived  at  a 
value  for  Sj.  equal  to  2.4T.  I  do  not  give  this  method 
as  it  is  nothing  but  an  application  of  the  moment  area 
method  to  a  fixed  beam.  It  is  with  this  as  with  Euler's 
formula  where  the  assumption  of  an  ideal  column  (a  thing 
never  found)  necessitates  the  use  of  higher  mathematics, 
while  an  approximate  method  gives  the  same  result  with 
a  difference  of  a  few  per  cent.  C.  L.  Chkistensen. 

Detroit,  Oct.  25. 


Another  Concrete  Failure  Due  to  Poor  Design 

Sir — We  are  continually  hearing  of  failures  in  concrete 
structures  due  to  what  "after  the  accident  investigators" 
call  "poor  design,"  or  a  design  fundamentally  inadequate 
in  strength,  but  the  real  reason  may  be  more  truly  stated 
to  be  cither  ignorance  or  gross  negligence  on  the  part  of 
the  designer. 


Arna  Z>iog 


RKINFOUCIOD-COXCRETE  ROOK  GIRDKR  WITH  NO   SHEAR 
REINFORCEMENT— IT    KAII.EP 


I  am  showing  herewith  another  glaring  example  of  what 
we  may  call,  for  politeness  sake,  "poor  design"  made  by  a 
firm  of  industrial  engineers  in  New  York  City.  On  the 
drawing  is  shown  one  of  the  typical  roof  beams  which 
failed.  This  beam  was  built  to  support  the  roof  of  a  pump 
house  and  the  lines  of  failure  are  as  shown  on  each  side 
of  the  beam.  These  beams  were  spaced  8  ft.  9  in.  c.  to  c. 
The  length  of  beam  was  32  ft.  The  height  of  beam  varies 
from  2  ft.  to  4  ft.  high  by  8  in.  wide.  The  steel  allowed 
was  two  11-in.  longitudinal  straight  bars,  placed  at  a  dis- 
tance of  5  in.  up  from  the  bottom  of  beam.  This  was  to  carry 
a  total  loading  of  35,000  lb.  Under  the  sketch  is  shown  a 
table,  a  shear  diagram,  an  area  diagram,  and  also  a  unit- 
shear  diagram.  And  it  will  be  noted  that  from  stresses  due 
to  moment  the  steel  is  being  asked  to  take  21.400  lb.  per 
square  inch  with  the  concrete  at  975  lb.  per  square  inch. 
This  is  excessive,  and  good  engineering  practice  would  have 
called  for  stirrups  or  other  web  reinforcing  where  the  shear 
exceeds  32  lb.  as  shown  in  the  sketch. 

Is  it  not  therefore  to  be  wondered,  in  viewing  the  above 


from  the  designer's  poini  of  view,  why  these  beams  did  not 
fail  long  ago?  The  beam  was  poured  monolithically  with 
the  concrete  side  walls,  and  there  was  therefore  a  tendency 
for  cantilever  action,  and  further,  the  tops  of  the  beams  at 
the  ends  were  in  tension  with  a  negative  bending  moment, 
as  is  the  case  in  continuous  beams.  The  steel  was  placed 
at  a  distance  of  5  in.  above  the  bottom  of  the  beam,  which 
is  too  great  for  good  engrineering  practice.  Only  enough 
covering  is  required  to  ensure  bond  and  fire  protection, 
which  is  surely  not  as  much  as  5  in. 

The  high  shear  and  diagonal  tension  stresses  which  set 
up  in  this  beam  near  the  ends  were  not  properly  taken  care 
of  by  shear  reinforcement  and  we  have  therefore  failure 
in  the  beams  along  lines  of  structural  weakness  as  the 
natural  and  logical  result.  HE31BERt  Cantvvell. 

Espanola,  Ont.,  Oct.  26. 


Locomotives  and  Railway  Bridge  Strength  In  China 

Sir — P.  H.  Chen's  article  on  the  relative  impact  from 
American  versus  European  locomotives,  in  Engineering 
Nejvs-Record  of  July  14,  p.  58,  has  caused  much  comment 
both  here  in  China  and  in  America;  over  here  offering  an 
opportunity  to  deliver  encomiums  on  American  locomotives 
and  hurl  abuse  at  European  bridges,  without  much  endeavor 
to  analyze  the  matter. 

Certain  observations  simplify  the  matter  somewhat. 
Since  the  impact  from  American  locomotives  was  brought 
under  suspicion,  many  have  insisted  on  imputing  the  rather 
large  diffei-ence  in  weight  between  American  and  European 
bridges  to  provision  for  such  impact.  As  a  matter  of  fact 
the  difference  is  largely  accounted  for  on  other  grounds, 
the  American  designs  providing  for  greater  permissible 
overloading,  and  for  less  rapid  wearing  out  of  the  struc- 
tures. The  American  bridges  could  undoubtedly  be  made 
lighter  and  hold  up  their  loads,  but  usually  the  regret  is 
that  they  were  not  made  even  heavier  on  account  of  unex- 
pected load  increases. 

The  problem  has  been  discussed  from  the  too  narrow 
viewpoint  of  the  bridge  engineer  over  here.  Of  course  the 
question  of  locomotive  design  was  bound  to  be  injected  into 
the  discussion,  but  the  effect  of  locomotives  on  bridges 
(all-important  in  bridge  design)  counts  for  but  little  in  the 
broad  considerations  involved  in  selecting  locomotive  types. 
By  exaggerating  the  place  of  bridges  in  a  railway  system 
we  have  attempted  to  rate  the  excellence  of  locomotive 
according  to  their  effect  on  bridges.  Now,  locomotives  are 
not  designed  simply  to  pi'ovide  loads  for  bridges,  but 
bridges  are  designed  to  carry  locomotives,  and  to  carry 
such  locomotives  as  are  necessary  to  handle  the  traffic 
economically.  If  the  American  locomotive  types  are  the 
best  to  carry  the  traffic,  then  the  bridges  must  be  designed 
to  carry  them,  and  if  China's  traffic  conditions  are  coming 
to  resemble  America's,  and  if  China  wants  American 
motive-power  efficiency  (the  few  American  locomotives  in 
use  here  are  more  than  proving  their  work),  then  China 
should  adopt  American  locomotives  with  the  bridges  they 
entail,  and  not  complain  of  a  few  extra  pounds  of  steel,  if 
necessary,  especially  since  they  provide  for  a  reasonable 
overloading,  which  may  prove  of  great  value  under  unex- 
pected increases  in  traffic. 

The  tests  made,  aside  from  their  insufficient  number  to 
draw  any  conclusions  from,  may  be  questioned  as  to  their 
validity,  as  other  factors  besides  locomotive  weight  must 
be  considered  before  we  can  make  any  general  statements 
about  excessive  impact;  for  example,  the  operating  speed 
designed  for,  extra  strength  in  reciprocating  parts  to 
permit  of  being  operated  at  maximum  capacity  all  the  time 
and  minimize  repairs  (requiring  different  counterbalancing), 
requirements  that  necessarily  and  justifiably  give  one  loco- 
motive greater  impact  than  another  of  about  equal  weight. 

One  fact  probably  may  be  revealed,  namely,  that  Ameri- 
can locomotive  builders  are  looking  into  Chinese  operating 
requirements  less  carefully  than  the  Eurcopean  firms,  for 
example,  in  regard  to  pro'Mding  extra  strength  so  that  it 
will  be  permissible  to  shift  crews  on  the  locomotive  as 
necessary  in  America,  while  in  China  one  crew  stays  with 
a  locomotive  and  takes  pride  in   its  upkeep. 

On  account  of  the  great  effect  of  the  period  of  vibration 
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of  the  structure  and  of  different  kinds  of  piers  on  impact, 
valid  comparisons  cannot  be  made  between  experiments 
made  in  Europe  and  those  made  in  America.  The  same 
bridges  ought  to  be  used  for  all  the  kinds  of  locomotives 
tested,  and  here  in  China  there  is  abundant  opportunity  for 
looking  into  the  matter.  The  tests  should  be  continued  not 
so  much  to  see  whether  American  or  European  locomotives 
produce  the  greater  impact,  which  is  after  all  a  less  im- 
portant matter  (as  locomotives  are  selected  on  broader 
economic  considerations)  but  to  decide  whether  the  Euro- 
pean type  of  bridges  now  used  on  many  lines  can  longer 
be  tolerated  on  the  Chinese  railroads. 
Tientsin,  China,  Oct.  12.  Joseph  H.  Ehlers, 

Professor  of  Structural   Engineering, 

Pei  Yang  University. 


Figuring  Stresses  in  Concrete  Cliinineys 

Sir — In  the  article  in  your  issue  of  Sept.  29,  p.  512, 
entitled  "Short  Cut  Design  of  Concrete  Chimneys,"  the 
method  of  determining  the  vertical  steel  required  in  a 
concrete  chimney  by  designing  a  steel  chimney  is  in  error. 
The  vertical  tension  in  any  chimney  is  due  to  the  wind 
pressure  less  the  weight  of  the  chimney.  It  is  quite  ap- 
parent that  the  weight  of  a  concrete  chimney  is  much 
greater  than  that  of  a  steel  chimney,  and  the  net  tension 
is  therefore  much  less. 

In  regard  to  the  foundation,  the  center  of  gravity  of 
the  pressure  diagram  is  of  course  at  the  point  of  applica- 
tion of  the  resultant.  The  pressure  diagram  extends  from 
the  edge  of  the  base  nearer  to  the  resultant  to  some  point 
determined  by  the  shape  of  the  base.  In  a  square  base 
with  the  wind  pressure  parallel  to  two  sides,  this  point  is 
three  times  the  distances  of  the  resultant  from  the  nearer 
edge,  provided  of  course,  the  diagram  does  not  extend  past 
the  further  edge  of  the  base.  There  cannot  be  any  tension 
on  the  soil  whether  the  diagrram  extends  entirely  over  the 
base  or  not.  In  the  case  of  small  steel  stacks,  the  pressure 
diagram  very  rarely  extends  entirely  over  the  base. 

The  problem  of  finding  the  pressure  diagram  is  very 
simple  in  the  case  of  a  square  base  with  two  sides  parallel 
to  the  wind  pressure.  It  is  much  more  complicated  with 
an  octagonal  base.  It  may  be  found,  however,  by  the 
prismoidal  formula,  and  a  formula  derived  which  makes 
calculations  simple.  The  object  of  finding  the  pressure 
iiagram  is  of  course  to  determine  the  maximum  soil  pres- 
sure on  the  leeward  side,  which  is  the  critical  point  of 
the  design.  J.  T.  N.  Horr. 


Roof -Shield  Work  and  the  East  Boston  Tunnel 

Sir — The  article  of  W.  C.  Briggs,  "Timbered  and  Roof- 
Shield  Tunneling  in  Deep  Loose-Ground  Subway  Section," 
published  in  Engineering  Neivs-Record,  Oct.  27,  p.  676, 
•Jescribes  the  construction  of  a  section  of  Brooklyn  subway 
by  means  of  a  roof-shield.  It  is  claimed  the  roof-shield  was 
unique  because  of  the  fact  that  the  shield  was  shoved 
directly  after  placing  of  a  ring  of  concrete,  the  shield 
jacks  depending  for  their  reaction  upon  push-rods  embedded 
in  continuous  lines  in  the  concrete  of  the  tunnel  shell. 
Mr.  Briggs  adds  that  so  far  as  the  author  is  aware  the 
combination  of  a  shield,  concrete  forms  and  wet  concrete 
.mmediately  behind  the  shield  had  never  before  been  used. 

It  seems  to  me  that  the  same  method  has  been  used  in 
:he  construction  of  some  sections  of  the  Boston  subway, 
lescribed  in  the  reports  of  the  Boston  Transit  Commission, 
Howard  A.  Carson,  chief  engineer,  and  also  in  Engineering 
Record,  Feb.  26,  1898.  The  same  method  was  exclusively 
employed  in  the  construction  of  the  East  Boston  tunnel,  the 
lescription  of  which  is  found  in  the  reports  of  Boston 
Transit  Commission  for  the  years  1001  and  1902,  in 
Engineering  Record,  March  23,  1901,  in  Engineering  News, 
Ian.  23,  1902,  and  illustrated  by  myself  in  Traction  and 
Tramminsion    (London),  in  March,  1902. 

New  York,  Oct.  28.  Charles  Pbeuni. 

(Mr.  Briggs'  reply  to  the  above  comment  follows. — 
Editor.) 


Sir — In  reply  to  Mr.  Prelini  I  have  to  say  that  appar 
ently  he  is  in  error  in  his  reference  to  the  Boston  Tunnel 
described  in  Engineering  Record,  Feb.  26,  1898.  which  has 
a  brick  arch  lining  instead  of  concrete.  His  other  reference, 
however,  is  correct,  so  much  so,  in  fact,  that  as  soon  as 
I  examined  it,  I  was  convinced  that  the  Brooklyn  con- 
struction was  copied  from  it.  In  following  the  matter  up, 
I  learned  (as  I  had  already  guessed)  that  Robert  A.  Shailer, 
consulting  engineer,  Boston,  Mass.,  who  has  always  been 
thoroughly  conversant  with  Boston  tunnel  construction  and 
has  been  identified  with  some  of  it,  recommended  the  si  ield 
plan,  about  as  adopted,  to  the  Degnon  Contracting  Co. 

Except  for  making  up  an  independent  proposal  in  1916 
for  the  Brooklyn  work  described,  I  had  no  connection  with 
it  whatever  until  after  my  predecessor  had  left  it;  conse- 
quently, I  knew  one  of  the  details  relative  to  the  adop- 
tion of  the  shield  method.  In  connection  with  the  proposal 
referred  to,  I  had  a  library  search  made  covering  certain 
types  of  tunnel  construction;  it  just  happens  that  the 
particular  Boston  tunnel  section  referred  to  by  Mr.  Prelini 
was  not  mentioned  in  the  search,  although  other  sections 
of  the  Boston  tunnel  were. 

It  pleases  me  to  have  the  error  corrected  and  I  am 
thankful  to  Mr.  Prelini  for  his  interest  in  the  matter. 

Brooklyn,  Nov.  14.  Waldo  C.  Briggs. 


In  Defense  of  the  Engineer 

Sir — The  extract  of  Mr.  Cabot's  speech  headed  "The 
Engineer  a  Failure  as  a  Manager,"  in  Engineering  News- 
Record,  Oct.  27,  p.  692,  certainly  requires  rebuttal.  Not 
that  Mr.  Cabot's  opinion  (which  he  states  as  an  accepted 
fact)  is  generally  held  either  in  or  out  of  the  profession  so 
far  as  I  can  determine,  but  merely  on  the  ground  that  a 
statement,  no  matter  how  erroneous,  will  gain  credence 
from  unchallenged  repetition. 

At  the  outset  we  must  admit  that  if  to  have  one's  feet 
on  the  solid  ground,  to  know  and  weigh  the  obstacles  to 
be  overcome,  to  not  fail  in  the  critical  hour,  be  faults,  than 
the  engineer  is  damned.  But  with  Mr.  Cabot's  major 
premise  that  the  engineer  is  born  without  imagination  and 
has  his  idealism  throttled  in  infancy  we  do  take  issue.  No 
aesthete  can  be  crassly  material  nor  devoid  of  imagination. 

True  it  is  that  the  engineer  of  fifty  finds  his  enthusiasm 
of  the  twenties  somewhat  damped,  his  idealism  somewhat 
dazed  by  the  glare  of  a  commercialized  world,  and  his 
imagination  perhaps  dulled  by  the  necessity  of  keeping  his 
nose  to  the  grindstone.  So  also  does  the  lawyer,  the 
manufacturer,  the  statesman  and  the  hod-carrier.  I  have 
never  heard  a  banker  accused  of  having  either  enthusiasm 
or  imagination,  so  cannot  say  if  this  applies  to  them.  In 
citing  instances  to  justify  his  conclusions  Mr.  Cabot  begs 
the  question  by  admitting  that  the  banker  "yearning  for 
a  sure  thing,"  picked  the  engineer.  The  inference  that  in 
such  selection  the  qualities  under  discussion  would  be  a 
bar  is  inescapable.  Though  the  profession  lays  no  claim 
to  a  monopoly  of  imagination  and  idealism  it  would  prob- 
ably be  rank  heresy  to  suggest  that  the  banker  was  in  any 
wise  to  blame  for  a  poor  selection  from  a  good  field. 

For  the  rest  Mr.  Cabot's  argument  appears  to  be  a  dis- 
jointed attempt  to  saddle  the  blame  for  the  failure  of 
sundry  trusts  onto  the  profession  though  no  engineers 
were  connected  with  them;  and  to  hold  the  railways  up  as 
a  horrible  example  when,  by  his  own  admission,  the  poli- 
ticians and  bankers  are  responsible  for  their  condition 
insofar  as  it  is  not  attributable  to  economic  conditions 
brought  on  in  part  by  these  same  trusts. 

The  statement  that  the  engineer's  "natural  position  is 
that  of  the  hand  which  executes  rather  than  the  mind 
that  conceives.  Leadership  is  not  native  to  him,"  is  a 
bald  slur  which  is  probably  ftither  to  the  wish  and  needs 
only  to  be  stated  alone  to  fall  of  it's  own  weight. 

In  short,  Mr.  Cabot's  complaint  in  so  far  as  it  can  be 
analyzed  boils  down  to  this:  The  banker  entrusted  his 
enterprises  to  engineers  carefully  selected  for  lack  of 
imagination  and  their  readiness  to  "take  orders,"  and  now, 
dissatisfied  with  the  result,  tries  to  indict  the  profession 
for  his  own  fault.  C.  E.  MuHS. 

Chicago,   111.,   Nov.  5. 
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Hints  for  the  Contractor 


Motor  Truck  Supplants  Concrete  Buggy 
Hoist  on  Small  Job 

ON  JOBS  in  which  a  comparatively  small  amount  of 
concrete  has  to  be  elevated,  particularly  in  the  com- 
struction  of  one-story  buildings,  Barrett  &  Hilp,  con- 
tractors of  San  Francisco,  Cal.,  have  several  times  found 
it  economical  to  use  a  light  motor  truck  instead  of 
bringing  a  motor  driven  hoist  to  the  job.  The  truck  is 
usually  operated  up  and  down  on  the  street  in  front  of 
the  work.  By  means  of  a  single  line  running  from  the 
truck  through  snatch  blocks  on  the  ground  and  over  a 
sheave  above  the  landing  platform,  as  the  truck  moves 
backward  and  forward  it  raises  batches  of  concrete  or 
lowers  empty  containers. 


MOTOR  TRUCK  REPL.\CING  HOIST  ON  SMALL  JOB 

In  the  accompanying  picture  this  plan  is  shown  in 
operation  on  a  building  where  concrete  was  raised  in 
hand  buggies  about  18  ft.  above  street  level.  On  this 
job  it  was  possible  to  locate  the  truck  runway  so  that 
the  driver  would  at  all  times  face  his  work.  The  sup- 
port for  the  hoisting  sheave  here  consisted  of  two  up- 
rights (each  made  of  two  2  x  6-in.  timbers  spiked 
together)  placed  vertically  8  ft.  apart,  and  set  so  the 
cross  tie  between  them  overhung  the  face  of  the  build- 
ing by  about  30  in.  The  cross  tie  was  placed  high 
enough  so  it  would  handle  concrete  to  be  delivered  by 
gravity  into  the  top  of  the  parapet  wall.  These  up- 
rights require  guy  wires  to  insure  stability. 

With  this  arrangement  90  cu.yd.  of  concrete  was 
hoisted  per  8-hour  day,  using  the  regulation  6-cu.ft. 
concrete  hand  buggies  and  a  mixer  whose  charge  would 
provide  the  proper  load  for  two  buggies.  The  buggies 
had  1-in.  iron  bars  welded  diagonally  across  their  tops 
for  convenience  in  attaching  the  hoak  by  which  they 


were  hoisted.  On  this  job  the  buggies  were  handled  at 
the  rate  of  36  seconds  per  round  trip,  i.e.,  one  full  buggy 
hoisted  and  one  empty  buggy  lowered.  This  rate  of 
delivering  material  was  maintained  with  a  crew  of  six 
or  seven  men  and  the  truck  driver,  distributed  as  fol- 
lows: two  men  landing  buckets  on  the  upper  level,  two 
buggy  men  on  the  ground  between  mixer  and  hoist  and 
two  buggy  men  on  the  upper  level  delivering  to  forms. 
Three  buggy  men  were  required  on  the  upper  level  when 
the  forms  to  be  filled  were  well  away  from  the  hoist. 

With  the  arrangement  as  shown  in  the  picture,  if  the 
attendant  on  the  ground  is  careless  or  lazy  the  descend- 
ing empty  buggy  is  likely  tcr  strike  a  full  buggy  which  is 
standing  in  position  ready  for  hoisting.  Danger  of 
breakage  due  to  this  cause  would  be  lessened,  it  has  been 
pointed  out,  by  the  use  of  a  runway  hung  alongside  the 
hoist  frame  on  a  horizontal  axle  and  set  so  the  top  of  the 
runway  could  be  tilted  out  under  the  descending  buggy, 
deflecting  it  to  one  side,  preferably  toward  the  mixer. 
By  attaching  a  counterweight  on  the  bottom  of  such  a. 
runway,  it  would  automatically  return  to  vertical  posi- 
tion when  released,  thus  leaving  no  obstruction  in  the 
way  of  the  ascending  buggy. 


Rockskip  Made  From  Boiler 

AUNIQUE  piece  of  equipment  for  handling  rock 
l\  is  being  used  by  the  Hugh  Nawn  Contracting  Com- 
pany on  the  Gilboa  dam,  New  York.    It  is  a  rock  skip, 

illustrated  in  the  ac- 
companying photo- 
graph,  and  made  of  a 
vertical  tubular  boiler. 
The  boiler  shell  was 
cut  in  half,  a  new 
iron  strip  was  bolted 
to  the  inside  of  the 
tube  head  at  the  top, 
and  another  strip 
with  a  hook,  at  each 
end.  The  whole 
formed  a  skip  for 
handling  rock  hoisted 


IMIKOVISED  ROCK  SKIP 


either  by  derricks  or  by  cableways. 

The  information  contained  herein  was  furnished  by 
Theodore  Hanan,  Flory  Manufacturing  Co.,  Bangor,  Pa. 

Bituminous  Filler  for  Granite  Block 

Asphalt  mastic  filler  for  granite  block  pavement  has 
proved  so  satisfactory,  states  C.  D.  Pollock,  consulting 
engineer.  New  York  City,  in  a  paper  presented  at  the 
City  Paving  Conference  in  Philadelphia,  Pa.,  Oct.  20-21, 
1921,  that  the  crude  methods  of  use  which  now  prevail 
.should  he  eliminated.  The  present  hand  mixing  methods 
are  inexact.  Mechanical  mixing  is  an  improvement,  but 
of  measuring  the  materials  in  order  that  the  amount 
of  sand  used  shall  be  uniform.  It  is  also  desirable  that 
tests  be  made  to  determine  more  accurately  the  proper 
amount  of  sand  to  use.  This  amount  should  be  as 
great  as  possible  and  still  permit  the  mixture  to  flow 
readily  into  the  joints. 
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Jubilee  of  American  Public 
Health  Association 

Founder    Present    and    Honored — Sani- 
tary Engineering   Section   Meets 
With  Am.  See.  C.  E. 

The  semi-centennial  celebration  of 
the  American  Public  Health  Association 
was  held  in  New  York  City,  Nov.  14-18. 
Coincident  with  this  meeting  was  the 
Health  Exhibition  and  preceding  it  by 
a  week  was  the  Public  Health  Insti- 
tute, both  pre\dously  announced  in  these 
columns.  The  institute,  which  was 
largely  attended,  consisted  of  demon- 
strations of  many  and  various  lines 
of  public  health  activity  and  of  sani- 
tary engineering  works  in  New  York 
City  and  vicinity. 

A  unique  feature  of  the  convention 
was  the  presence  of  Dr.  Stephen  Smith, 
one  of  the  founders  and  the  first 
president  of  the  association,  who  is  now 
in  his  ninety-ninth  year,  as  noted  in  a 
biographical  sketch  elsewhere  in  these 
columns. 

As  has  been  customary,  the  asso- 
ciation, as  a  whole,  met  in  a  few  gen- 
eral sessions,  but  the  vast  mass  of 
work  was  done  through  numerous  sec- 
tion meetings — sanitary  engineering, 
laboratory,  vital  statistics,  public  health 
administration,  sociological,  industrial 
hygiene,  food  and  drugs,  child  hygiene, 
and  health  education  and  publicity. 

Two  Main  Features 
Features  of  the  two  main  general 
sessions  were  (1)  reviews  of  public 
health  history  during  the  last  fifty 
years,  in  which  sanitary  engineering 
was  presented  by  George  W.  Fuller, 
consulting  engineer.  New  York  City; 
quarantine,  by  Hugh  S.  Gumming,  Sur- 
geon-General, U.  S.  Public  Health  Serv- 
ice; bacteriology,  by  Edwin  O.  Jordan, 
professor  of  hygiene  and  bacteriology, 
University  of  Chicago;  and  public 
health  work  in  Cuba,  Mexico  and  Can- 
ada, by  representatives  of  those  coun- 
tries. (2)  An  address  on  "European 
Health  Conditions"  by  Prof.  C.  E.  A. 
Winslow  of  Yale  University. 

Among  the  many  business  items  af- 
fecting the  whole  association  of  chief 
interest  were  the  announcement  of  the 
choice  for  new  president  of  Dr.  A.  J. 
McLaughlin,  of  the  U.  S.  Public  Health 
Service,  Washington,  D.  C;  the  selec- 
tion of  Cleveland,  Ohio,  as  the  next 
meeting  place;  and  a  revision  of  the 
constitution  of  the  association. 

Sanitary  Section  Officers 
The  officers  for  the  ensuing  year 
chosen  by  the  Sanitary  Engineering 
Section  include  W.  H.  Dittoe,  chief  en- 
gineer, Ohio  State  Department  of 
Health,  as  chairman;  C.  A.  Emerson, 
Jr.,  engineer,  Pennsylvania  State  De- 
partment of  Health,  vice-chairman;  E. 
B.  Rich,  engineer.  State  Board  nf 
Health,  Lansing,  Mich.,  secretary  (re- 
elected); and  Theodore  Horton,  chief, 
Sanitary  Engineering  Bureau,  Office  of 
State  Engineer,  Albany,  N.  Y.,  section 
representative  on  the  board  of  directors 
of*the  association. 

^  (Continued  on  v.  f>70 ) 


California  to  Offer  Road  Bond 
Issue  of  $7,000,000  At  Once 

The  California  state  highway 
finance  board  has  announced  that 
$7,000,000  worth  of  state  highway 
bonds  will  be  offered  for  sale  at 
Sacramento,  Cal.,  Dec.  22.  Because 
of  the  high  premium  commanded  by 
the  §5,000,000  block  recently  sold, 
as  reported  elsewhere,  the  interest 
on  the  new  issue  will  be  only  5  per 
cent.  The  proceeds  of  this  sale  will 
be  used  as  part  of  the  1922  con- 
struction program  which  is  expected 
to  amount  to  a  total  of  $18,500,000. 


Rejects  Commission-Manager 
Plan  at  Lockport,  N.  Y. 

The  commission-manager  plan  was 
defeated  at  Lockport,  N.  Y.,  Nov.  8, 
by  a  popular  vote  of  2,662  to  2,325, 
this  being  the  third   adverse  vote. 


Buffalo  Votes  for  Water  Filters 

Buffalo,  N.  Y.,  on  Nov.  8,  voted  39,381 
to  26,509  for  a  water  filtration  plant 
"at  an  estimated  cost  of  $4,000,000,  not 
to  exceed  $4,500,000."  The  plant  will 
have  a  capacity  of  160  m.g.d.  and  will 
be  located  near  the  Francis  G.  Ward 
pumping  station.  It  will  probably  be 
six  or  eight  months  before  plans  will 
be  ready  for  bidders.  George  C.  An- 
drews is  water  commissioner  and 
Arthur  W.  Kreinheider  is  commissioner 
of  public  works. 


To  Relieve  New  York  Transit  Jam 
By  Staggered  Work  Hours 

Following  a  report  by  Daniel  L.  Tur- 
ner, its  consulting  engineer,  the  New 
York  Transit  Commission  last  week  an- 
nounced a  plan  of  relieving  traffic  con- 
gestion on  the  city's  rapid  transit  lines 
during  the  rush  hours  by  urging  em- 
ployers to  adopt  a  "staggered"  sched- 
ule of  opening  and  closing  hours  for 
their  stores  and  offices.  A  classifica- 
tion of  industries  is  to  be  made. 

Summarizing  the  need  of  facilities 
sufficient  to  increase  the  capacity  of 
the  transit  lines  60  per  cent,  Mr. 
Turner  says: 

"Contracts  covering  all  of  the  city- 
owned  rapid  transit  lines  in  operation 
have  cost  the  city  and  companies  to- 
gether to  produce  to  date  approx- 
imately $454,000,000.  Sixty  per  cent 
of  this  is  $272,000,000.  A  large  portion 
of  these  facilities  were  constructed 
under  pre-war  prices.  To  reproduce 
them  now  would  probably  cost  at  least 
$500,000,000.  Therefore,  spreading  the 
traffic  peak  evenly  over  two  hours, 
morning  and  night,  would  in  this  sense 
increase  the  capacity  of  the  existing 
facilities  as  much  as  new  facilities 
costing  perhaps  from  $200,000,000  to 
$300,000,000  would  represent." 

But  Mr.  Turner  says  that  a  40-per 
cent  increase  in  capacity  would  be 
sufficient  to  meet  a  5-year  traffic  in- 
crease. 


Agree  on  Variety  Limits 
for  Paving  Brick 

Eleven  Varieties  Out  of   Sixty-six   Be- 
lieved   Ample    for    Most    Needs, 
Manufacturers'  Report  Shows 

Responding  to  an  invitation  of  the 
Department  of  Commerce,  representa- 
tives of  paving  brick  manufacturers 
and  engineering  societies  met  in  Wash- 
ington Nov.  15  and  agreed  upon  limit- 
ing the  number  of  varieties  of  paving 
brick  to  11.  These  11  standard  varie- 
ties are  to  be  presented  for  approval  to 
the  organizations  represented.  The 
conference  agreed  on  the  formation  of 
a  permanent  committee,  with  its  execu- 
tive member  in  the  Department  of 
Commerce,  to  which  will  be  entrusted 
the  duty  of  following  up  the  action 
taken  at  the  meeting  and  also  of  fur- 
nishing machinery  whereby  questions 
of  further  simplification  may  be  con- 
sidered. 

Among  the  organizations  repre- 
sented were  the  National  Paving  Brick 
Manufacturers  Association,  the  Amer- 
ican Society  of  Civil  Engineers  (by  Col. 
W.  D.  Uhler) ,  the  American  Society  for 
Testing  Materials  (by  W.  E.  Emley), 
the  American  Society  for  Municipal 
Improvements  (by  George  F.  Fish), 
the  American  Association  of  State 
Highway  Officials  (by  Leon  C.  Her- 
rick),  Western  Society  of  Engineers 
(by  John  A.  Dailey),  a  number  of 
government  bureaus,  and  half  a  dozen 
other   engineering   societies. 

Report  Gives  Facts 

An  excellent  survey  of  current 
varieties  of  paving  brick  made  by  the 
secretary  of  the  paving  brick  associa- 
tion, M.  B.  Greenough,  formed  the 
groundwork  of  the  meeting.  The  sur- 
vey disclosed  66  current  varieties.  A 
summary  of  the  more  important  facts 
disclosed  is  printed  elsewhere  in  this 
issue. 

In  the  plain  wire-cut  class  921  per 
cent  of  all  shipments  this  year  was  in 
two  sizes — 4  x  3  x  81  in.  and  4  x  31  x 
81  in.  The  other  71  per  cent  of  the 
shipments  was  in  the  remaining  six 
varieties.  In  the  repressed  lug  class 
791  per  cent  was  in  the  31  x  4  x  81 -in. 
variety,  and  20J  per  cent  in  the  22 
other  varieties.  Shipments  were  also 
strong  in  the  3  x  4  x  81-in.  and  the 
3J    X  31   X  81-in.  varieties. 

In  the  other  classes  of  brick  the 
sharp  demarcations  shown  in  the 
class  already  referred  to  did  not  obtain. 

In  preliminary  deliberations  in  the 
full_  conference  the  elimination  of  46 
varieties  was  agreed  upon.  These 
wont  out  as  a  result  of  resolutions 
eliminating  all  brick  which  were  less 
than  3  or  more  than  4  in.  in  depth,  less 
than  3  in.  in  width,  and  which  were  not 
81  in.  in  length.  The  matter  of  further 
eliminations  were  then  referred  to  a 
committee  with  instructions  to  report 
at  the  afternoon  session. 

The  committee's  report  eliminated  0 
varieties  in  addition  to  those  which  had 
been  eliminated  in  the  full  conference. 
The     committee     stated     that     it     had 
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approached  the  subject  with  the 
desire  of  eliminating  all  sizes  except 
those  which  could  be  cut  from  a  3-in.  or 
a  4-in.  clay  column.  On  discussion, 
however,  it  was  apparent  that  en- 
gineering practice  is  running  rather 
strongly  in  the  direction  of  using  a 
brick  3J  in.  deep,  and  the  committee 
thei-efore  concluded  that  brick  of  a 
3i-in.  depth  would  have  to  be  provided 
for.  State  highway  departments,  for 
example,  while  finding  that  a  3-in. 
brick  is  too  light  for  their  use,  find  it 
unnecessary  to  go  to  the  4-in.  depth 
which  city  paving  practice  demands. 

In  recommending  the  elimination  of 
a  3  X  4  X  81-in.  repressed  lug  brick,  the 
committee  explained  that  while  5,000,- 
000  of  this  brick  were  shipped  this 
year,  up  to  Aug.  1,  its  elimination  was 
recommended  because  no  hardship  was 
imposed  by  asking  users  of  this  brick 
henceforth  to  substitute  the  3J  -x  4  x 
8h-in.  brick  instead.  No  saving  in 
freight  is  made  by  the  use  of  the 
smaller  size,  which  is  identical  in  depth 
but  is  i  in.  narrower  than  one  of  the 
standards   approved. 

The  committee  recommended  that  all 
special  brick,  with  two  exceptions,  be 
non-standard.  The  exceptions  are  one 
standard  size  in  the  Dunn  hillside 
brick  and  one  in  the  repressed  hillside 
brick. 

Eliminations 

Before  discussing  the  varieties  in 
detail  the  conference  unanimously 
adopted  a  resolution  to  the  effect  that 
reduction  in  number  of  varieties  was 
in  the  interest  of  both  consumer  and 
manufacturer. 

The  sizes  recommended  for  adoption 
by  the  committee  and  approved  by  the 
conference  are  as  follows: 

Plain  wire-cut  (vertical  fiber  lug- 
less):   3x4x8*   in.,  3J  x  4  x  8i   in. 

Repressed  lug:  3i  x  3J  x  8i  in.,  Sh  x 
4  X  8i  in. 

Vertical  fiber  lug:  3  x  4  x  8*  in.. 
3i   X  4  X  8J   in. 

Dunn  wire-cut  lug:  3i  x  3  x  8J  in., 
3i  X  3i  X  8J  in.,  3J  x  4  x  Si  in. 

Dunn  hillside:  3J  x  4  x  81  in. 

Repressed   hillside:   3i   x  4   x  8*    in. 

The  manufacturers'  representatives 
stated  that  the  manufacturers  would 
stand  ready  to  supply  the  necessary 
eliminated  sizes  and  varieties  required 
for  repair  v;ork. 

The  committee  believed  that,  even- 
tually, additional  elminations  should  be 
made,  but  that  it  was  undesirable  to 
attempt  to  reduce  the  number  of 
varieties  further  at  the  present  time. 

Pehimanent  Committee 

It  was  voted  that  the  following  or- 
ganizations be  asked  to  designate  rep- 
resentatives to  serve  upon  the  perma- 
nent committee.:  American  Society  of 
Civil  Engineers,  American  Society  for 
Testing  Materials,  National  Paving 
Brick  Manufacturers  Association, 
American  Society  for  Municipal  Im- 
provements. American  Association  of 
State  Highway  Officials,  Federated 
American  Engineering  Societies. 
Bureau  of  Standards,  Department  of 
Commerce,  Bureau  of  Public  Roads,  U. 
S.  Chamber  of  Commerce. 

At  the  conclusion  of  the  meeting 
general  satisfaction  with  the  character 
of  the  proceedings  was  expressed  by 
Mr.  Greenough  on  the  part  of  the 
paving  brick  manufacturers,  by  R. 
Keith  Compton  (sitting  for  American 
Engineering  Council)  representing  the 


Centenarian  First  President  of 
Public  Health  Association 

Dr.  Stephen  Smith,  founder  and  first 
president  of  the  American  Public  Health 
Association,  who  lacks  one  year  of  be- 
ing 100  years  old,  was  the  center  of 
interest  on  several  occasions  during  the 
fiftieth  annual  convention  of  the  Ameri- 
can Public  Health  Association  in  New 
York  City  last  week. 

Dr.    Smith    was    born    in    Onondago 
County,  N.  Y.,  Feb.  19,  1823,  and  re- 
ceived   the    degree 
of    M.D.    from    the 
College    of    Physi- 
cians and  Surgeons 
(Columbia),    N  e  w 
York  City,  in  1850. 
For  some  years 
after  graduation  he 
was  surgeon  and 
later     consulting 
surgeon    to    hospi- 
tals  in    New  York 
Citv.      Between 
1861    and    1874    he 
occupied       various 
chairs    of    surgery 
and    anatomy    i  n 
medical  schools  in  New  York  City,  and 
during  the  last  part  of  that  period  he 
was   the    editor   of   two   different    New 
York  medical  journals. 

In  1865  Dr.  Smith  made  a  notable 
report  on  sanitary  conditions  in  New 
York  City.  Following  the  submission 
of  this  report  to  the  State  Legislature 
Dr.  Smith  was  appointed  on  the  New 
York  Metropolitan  Board  of  Health, 
which  for  several  years  had  jurisdiction 
over  New  Y'ork  City  and  adjacent  ter- 
ritory. Subsequently  Dr.  Smith  was 
Commissioner  of  Health  for  New  Y'ork 
City  alone,  and  also  a  member  of  the 
short-lived  National  Board  of  Health. 
Besides  some  medical  books,  Dr.  Smith 
wrote  "The  City  That  Was,"  which  was 
devoted  largely  to  the  sanitary  cam- 
paign in  New  Y'ork  City  that  resulted 
in  the  creation  of  the  Metropolitan 
Board  of  Health  already  mentioned  (re- 
viewed in  Engineering  News,  Oct.  17, 
1912,  p.  744). 

A  bronze  medal  was  presented  to  Dr. 
Smith  at  a  banquet  given  in  his  honor 
at  the  convention  of  the  American  Pub- 
lic Health  Association  in  New  Y'ork 
City    last   week. 

Highway  Progress  in  Washington 

According  to  a  recent  statement  by 
.lames  Allen,  state  highway  commis- 
sioner for  the  state  of  Washington, 
plans  and  estimates  have  been  pre- 
pared, and  60  contracts  have  been  let 
for  a  total  of  323.58  miles  of  improve- 
ments in  the  Washington  State  High- 
way system  since  the  adjournment  of 
legislature  last  March  10.  The  sum 
total  of  the  contracts  is  $6,030,000,  in- 
cluding 95.69  miles  of  paving,  197.07 
miles  of  grading  and  graveling,  46.82 
miles  of  graveling  and  eight  bridges, 
practically  completing  the  state  road 
program  for  the  year. 

engineers,  and  by  F.  M.  Feikor,  assist- 
ant to  the  Secretary  of  Commerce,  on 
the  part  of  the  Department  of  Com- 
merce. Frank  B.  Dunn,  president  of 
the  Dunn  Wire-Cut  Brick  Co.,  in  ex- 
pressing his  approval  of  the  work  of 
the  conference,  stated  that  if  the 
royalty  on  the  Dunn  patents  stood  in 
the  way  of  further  simplification  he 
was  ready  to  put  the  question  as  to 
what  constituted  a  proner  royalty  into 
the  hands  of  a  committee  for  decision. 


Bascule  Bridge  Failure  at  Soo 

On  Oct.  6  the  double-leaf  Strauss 
bascule  bridge  of  the  Canadian  Pacific 
Ry.  over  the  canal  at  Sault  Ste.  Marie, 
Mich.,  developed  a  rupture  of  the 
bottom  chord  of  one  of  the  counterr 
weight  parallelogi'am  trusses.  Railway 
traffic  was  interrupted  for  six  days 
while  the  leaf  was  being  brought  back 
to  closed  position  by  jacking  the 
counterweight.  Navigation  has  since 
been  maintained  through  the  undam- 
aged leaf. 

The  engineers  of  the  railway  com- 
pany and  of  the  Strauss  company  are 
making  a  joint  examination  to  deter- 
mine all  the  facts  in  the  case  and 
decide  upon  the  nature  of  the  perma- 
nent repairs.  The  latter  will  be  carried 
out  when  navigation  closes. 


Survey  Canadian  Drainage 
Project  from  Airplane 

The  Reclamation  Service  of  the 
Canadian  Government  has  just  com- 
pleted a  survey,  by  airplane,  of  a 
drainage  project  in  the  region  of  the 
Carrot  River,  on  the  boundary  between 
Northern  Manitoba  and  Saskatchewan. 
The  project  involves  the  reclamation  of 
800,000  to  900.000  acres  of  land.  Much 
of  the  area  was  said  to  be  inaccessible 
on   account  of  floods. 

The  engineers  of  the  service  are  said 
to  have  been  impressed  with  the  large 
amount  of  valuable  data  secured  from 
the  airplane  pictures  in  a  compara- 
tively short  time.  Such  surveys,  the 
Canadian  authorities  point  out,  are 
mainly  for  reconnaissance  purposes, 
and  are  not  to  be  considered  as  super- 
ceding ground  surveys  with  the  usual 
engineering  instruments. 


Public  Health  Convention 

(Continued  from  p.  869) 
Committee  chairmen  of  the  Sanitary 
Engineering  Section  for  the  ensuing 
year  are:  Water  Supply  and  Purifica- 
tion, George  W.  Fuller;  Sewerage  and 
Sewage  Treatment,  W.  L.  Stevenson; 
Waterways  Sanitation,  C.  A.  Emerson, 
Jr.;  Refuse  Disposal,  M.  N.  Baker,  Mos- 
quito Extermination,  M.  Z.  Baer;  Bath- 
ing Places,  G.  W.  Symonds,  Jr.;  Milk 
Supplies,  H.  A.  Whittaker;  Air,  George 
A.  Soper;  Constitution,  Paul  Hansen. 

Besides  its  own  technical  papers  and 
committee  reports,  the  members  of  the 
Sanitary  Engineering  Section  shared 
in  the  proceedings  of  the  health  confer- 
ence of  the  .\nierican  Society  of  CiWl 
Engineers,  which  occupied  an  after- 
noon and  two  evening  sessions,  at  which 
a  large  number  of  addresses,  remark- 
able for  their  conciseness  and  compre- 
hensiveness, were  presented  by  special- 
ists in  the  fields  of  sewage  treatment, 
the  control  of  offensive  odors,  and  water 
supply  and  treatment.  Notwithstand- 
ing the  number  of  addresses  on  these 
subjects,  there  was  ample  time  for  gen- 
eral discussion,  so  well  did  the  authors 
of  the  addresses  confine  themsel>-es  to 
the  time  limit  set.  A  stenogri-phic 
record  of  the  general  discussion  '"as 
made,  so  presumably  the  addresses  and 
the  general  discussion  will  be  published 
by  the  American  Society  of  Civil  Engi- 
neers. A  summary  of  the  health  con- 
ference proceedings,  and  of  some  oi 
the  technical  papers  before  the  Sani- 
tary Engineering  Section  of  the  Ameri- 
can Public  Health  Association,  will  M 
printed  in  Engineering  Ncws-Rccora 
next  week. 
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Begin  Work  Under  New 
Federal  Road  Act 

U.  S.   Bureau  of   Public    Roads   Active 
in   Starting   Machinery    For    High- 
way   Program 

(Washington  Cmrrspondrncr) 
No  sooner  had  the  federal-aid  high- 
way bill  become  a  law  on  Nov.  9  than 
wci-k  was  begun  at  once  by  the  U.  S. 
Bureau  of  Public  Roads  to  complete 
the  necessary  preliminaries  for  certain 
important  highway  projects  in  an  effort 
to  relieve  unemployment.  All  red-tape 
was  cut  and  the  details  are  to  be  worked 
out  later  after  the  regulations  for  the 
administration  of  the  new  law  will  have 
been  perfected. 

The  work  on  the  regulations  is  being 
hurried  so  that  a  complete  draft  may 
be  ready  to  submit  to  the  American 
Association  of  State  Highway  Officials 
at  its  convention,  in  Omaha  Dec.  5-8. 
It  is  the  intention  to  secure  the  criti- 
cisms and  suggestions  of  these  officials 
and  others  interested  before  promulgat- 
ing the  regulations.  Thomas  H.  Mac- 
Donald,  chief  of  the  bureau,  states 
that  the  highway  program  is  a  partner- 
ship aiTangement  between  the  federal 
government  and  the  several  states,  and 
that  there  will  be  no  high-handed  efforts 
on  the  part  of  the  federal  government 
in  administering  the  new  act.  He  points 
out  that  the  states  are  furnishing  half 
of  the  funds  and  have  direct  supei-vision 
of  all  the  work  and  as  a  result  they  will 
have  every  opportunity  to  be  heard  be- 
fore any  administrative  regulations  are 
promulgated. 

Maps  of  Systems  Called  For 

The  principal  work  in  preparing  the 
regulations  relates  to  maintenance  and 
classification  of  roads;  all  the  states 
have  been  called  upon  to  furnish  a  map 
showing  their  tentative  road  program. 

Mr.  MacDonald  takes  issue  with  the 
publication  of  statements  that  the  new 
law  was  enacted  just  in  time  to  save 
millions  of  dollars  worth  of  federal-aid 
roads  from  going  to  pieces,  due  to  lack 
of  maintenance.  He  declares  that  in  no 
single  instance  has  any  federal-aid  road 
"gone  to  pot,"  as  is  being  stated.  The 
maintenance  feature  of  the  new  law  was 
Inserted  to  meet  a  condition  which 
might  arise  rather  than  to  correct  an 
existing  situation.  He  attributes  no 
small  part  of  the  maintenance  work 
done  under  the  old  law  to  the  fact  that 
the  facilities  of  the  states  to  do  repair 
work  were  enlarged  materially  by  the 
distribution  of  $130,000,000  worth  of 
the  War  Department's  surplus  property. 

New  .Jersey  Defeats  $14,000,000 
Bonds  for  Institutions 

The  voters  of  New  Jersey  voted  down 
a  bond  issue  of  $14,000,000  for  the  im- 
provement and  enlargement  of  state 
institutions  on  Nov.  8. 

Belle  Isle  Bridge  Progressing 

Pier  construction  for  the  Belle  Isle 
bridge  at  Detroit  is  progressing  at  a 
rate  that  promises  the  completion  of 
six  piers  by  Jan.  1,  according  to  H.  H. 
Esselstyn,  representing  the  designers 
for  the  bridge.  Pier  15  has  been  com- 
pleted up  to  the  base  of  the  steel  work, 
the  cofferdam  of  pier  16  has  been  un- 
watered  ready  for  concreting  the  pier 
body,  and  the  cofferdam  for  pier  11  has 
been  sealed  ready  for  pumpmg.  Work 
on  pier  18  is  about  to  begin.  In  the 
two  piers  already  unwatered,  Mr.  Kssel- 
styn  states,  very  little  trouble  was  ex- 


perienced in  leakage  through  the  coffer- 
dams, and  there  was  no  indication  of 
any  trouble  in  sealing  the  bottom 
against  the  cofferdam  walls,  with  4J-ft. 
concrete  base  on  top  of  the  piles. 


National  Conference  of  A.  G.  C. 

The  annual  conference  of  the  Asso- 
ciated General  Contractors  of  America 
Is  to  be  held  in  Cleveland  on  Jan.  17, 
18  and  19,  1922.  The  program  has  not 
yet  been  announced. 


Detroit  Bridge   Authorized  By 
State  Utilities  Commission 

Authority  was  granted  Nov.  17  by 
the  Michigan  Public  Utilities  Com- 
mission for  the  sale  of  Detroit 
Bridge  securities  in  the  state,  on 
the  basis  of  a  total  issue  of  $5,000,- 
000  stock  and  $15,000,000  bonds  of 
7  per  cent,  running  30  years,  the 
stock  to  be  sold  at  par  and  the 
bonds  not  below  87. 

The  American  Transit  Co,  which 
will  build  the  bridge  In  co-operation 
with  a  similar  Canadian  company 
working  under  a  Dominion  charter, 
has  contracted  with  the  R.  T.  Scott 
Co.  of  Toronto  for  the  sale  of  the 
securities.  Work  on  right-of-way 
surveys,  triangulation  and  borings 
will  go  ahead  at  once.  Pier  con- 
struction is  expected  to  begin  next 
season,  by  which  time  also  the  re- 
view of  the  preliminary  superstruc- 
ture plans  will  be  completed. 

The  structure  to  be  built  is  an 
eight-cable  suspension  bridge  of 
1,803  ft.  main  span,  with  two  decks, 
for  highway  and  railway  traffic  re- 
spectively, of  which  only  one  deck 
is  to  be  built  at  the  start.  W.  B. 
Gregory,  of  Gregory,  Mayer  & 
Thorn,  is  president  of  the  company, 
and  Charles  Evan  Fowler  is  chief 
engineer. 


Specifications  for  Large  Bridge 
in  Australia  Are  Issued 

Elaborate  specifications  have  ai-rived 
in  this  country  for  the  constnaction  of 
a  cantilever  bridge  across  Sydney  har- 
bor, Australia,  from  Dawes  Point  to 
Milsons  Point,  bids  on  which  will  be  re- 
ceived up  to  Oct.  31,  1922.  The  specifi- 
cations and  attendant  data,  in  addition 
to  a  number  of  large  drawings,  fill  a 
book  of  115  legal-sized  pages  which 
cover  even  minutest  details.  Including 
the  composition  and  tests  of  materials 
as  well  as  the  erection  of  the  bridge 
itself.  However,  all  stress  sheets, 
working  drawings,  etc.,  are  to  be  pro- 
pared  by  the  contractor.  Announce- 
ment is  made  that  J.  J.  C.  Bradfield, 
chief  enginec-r  of  the  Department  of 
Public  Works,  New  South  Wales,  will 
travel  through  Canada  in  April  and 
May,  1922,  so  that  prospective  bidders 
may  consult  with  him. 

The  contract  calls  for  "the  manufac- 
ture, supply,  delivery,  construction  and 
erection  complete  and  ready  for  traffic" 
of  a  bridge  with  a  total  length  of  3,816 
ft.  The  main  span  is  to  consist  of  two 
.500-ft.  cantilever  arms  and  a  central 
section,  600  ft.  long,  suspended  from 
the  ends  of  the  arms,  making  a  total 
length  of  main  span  of  1,600  ft!  between 
pier  centers.  The  height  of  the  trusses 
over  the  main  piers  will  be  270  ft.  and 
the  height  of  the  central  suspended  sec- 
tion 100  ft.  There  will  be  no  movable 
span,  the  clearance  above  high  water 
level  being  170  ft. 


City  Manager  Progress  and 
Problems  Reviewed 

Record  Attendance  at  Chicago  Meeting 

— Now   257   Manager  Cities — Bond 

Limits — Revenue   Sources 

Almost  everything  that  a  public  of- 
ficial encountei's  except  engineering  was 
discussed  at  the  eighth  annual  meeting 
rf  the  City  Managers'  Association  held 
Nov.  14  to  16  in  Chicago.  Police, 
general  administration,  finance,  wel- 
fare, general  complaints  and  ideal  at- 
tributes of  a  manager,  together  with 
a  most  spirited  debate  for  and  against 
the  city-manager  plan  for  large  cities 
by  opposing  leaders  in  the  recent 
Cleveland  campaign,  were  the  main 
topics. 

The  meeting  was  the  largest  yet  held, 
more  than  100  being  in  attendance,  of 
whom  about  50  were  managers.  The 
movement  has  gone  forward  consist- 
ently, said  Harrison  G.  Otis,  secretary, 
and  now  257  cities,  representing  a 
population  of  4,630,000,  have  adopted 
this  plan.  Six  of  the  cities  are  in  Can- 
ada; 184  operate  under  charters  and 
67  by  ordinance.  Cleveland  is  the 
largest  city  on  the  list  but  49  cities 
have  populations  In  excess  of  20,000 
and  103  range  from  5,000  to  20,000. 
Forty  cities  having  the  commission 
form  have  changed  to  the  commission- 
manager  form.  Only  two  cities,  both 
small,  have  gone  back  to  the  mayor- 
council  form;  Brownwood,  TTex.,  which 
did  not  have  a  standard  manager  form, 
and  Hot  Springs,  Ark.,  which  had  acrid 
local  political  difficulties,  large  debt  and 
an  unsolvable  liquor  problem.  Three 
city-manager  charters  have  been  put  in 
force  without  a  referendum:  Nashville, 
Tenn.,  Clarksburg,  Va.,  and  Brunswick, 
Ga.  There  Is  no  doubt  as  to  how  well 
they  will  turn  out.  Only  three  cities 
have  home-town  managers,  the  others 
obtaining  out-of-town  talent,  which  is 
considered  far  preferable  since  the  man- 
ager then  has  not  local  prejudices  or 
affiliations  to  bias  his  judgment  or  to 
hamper  his  activities. 

Organization  Aims 

While  the  association  assists  those 
interested  in  the  movement  and  acts 
as  a  clearing  house  for  cities  seeking 
managers,  Mr.  Otis  was  emphatic  in 
his  remarks  that  the  principal  aim  and 
work  of  the  organization  is  to  help  the 
members  to  a  better  performance  of 
their  duties  through  an  interchange  of 
information.  In  this  work  19,000  pieces 
of  mail  were  sent  out  by  the  executive 
secretary,  including  4,500  letters,  2,000 
year  books,  and  4,600   bulletins. 

Bonds  and  Revenue  Sources 
In  a  brief  paper  on  "Public  Finance" 
by  Charles  E.  Ashburner,  Norfolk, 
Va.,  the  manager  longest  in  service,  it 
was  stated  that  there  is  practically  no 
difference  in  principle  between  public 
and  private  financing.  Particularly  was 
he  insistent  on  making  the  life  of  bonds 
co-terminous  with  the  life  of  the  im- 
provements, classifications  of  which  he 
gave  as  follows: 

"Improvements  of  short  life  should  in 
all  cases  be  made  from  cash  or  short- 
term  bonds.  If  from  the  latter,  the 
bonds  should  be  so  arranged  that  the 
expiration  period  of  the  last  bond 
does  not  occur  at  a  date  subsequent  to 
the  life  of  the  improvement.  For  such 
equipment  as  fire  apparatus,  which  soon 
becomes  obsolete,  bonds  should  run  for 
from  5  to  10  years  only.     High  grade 
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To  Complete  Alaska  Railway 

By  a  vote  of  198  to  76  the  House  of 
Representatives  Nov.  2,  passed  and 
sent  to  the  Senate  a  bill  carrying  an  ap- 
propriation of  $4,000,000  to  complete 
the  construction  of  the  Alaska  Ry.  A 
total  of  ?52,000,000  has  already  been  ap- 
propriated for  construction  of  this  road. 

Federal  Road  Engineers  To  Meet 

Thomas  H.  MacDonald,  chief  of  the 
U.  S.  Bureau  of  Public  Roads,  has 
called  a  meeting  of  the  district  en- 
gineers of  the  bureau  to  take  place  in 
Omaha  during  the  week  of  Nov.  28.  At 
that  time  the  district  Engineers  will 
discuss  the  new  highway  act  with  Mr. 
MacDonald  and  the  division  chiefs  in 
the  Washington  bureau.  Most  of  the 
officials  expect  to  stay  in  Omaha  for 
the  meeting  of  the  American  Associa- 
tion of  State  Highway  Officials  which 
begins  Dec.  5. 

City  Managers'  Convention 

iContinued  from  page  871) 
pavements  with  ear  tracks  might  be 
listed  in  the  15-year  class  while  similar 
improvement  without  car  tracks  could 
easily  stand  a  20-year  obligation. 
Sewers,  buildings  and  bridges  could  be 
financed  with  30-year  bonds.  Land, 
docks  and  water-works  might  very  well 
carry  a  50-year  bond  issue  because  land 
should  always  increase  in  value  if  pur- 
chased with  proper  foresight  and  no 
city  would  think  of  building  either 
docks  or  water-works  that  would  not 
have  a  value  at  any  time  during  the 
50  years  at  least  equal  to  the  outstand- 
ing obligation." 

At  the  joint  meeting  with  the  Na- 
tional Municipal  League,  Luther  Gulick, 
chairman  of  the  League's  Committee 
On  Sources  of  Revenue,  indicated  that 
taxes  rose  from  $11.50  per  $1,000  in 
1909  to  $21..50  in  1919.  The  present 
problem  is  to  "secure  the  most  feathers 
with  the  least  squawk."  Points  recom- 
mended by  the  committee  are  as  fol- 
lows: (1)  While  it  is  impossible  to  sep- 
arate state  and  local  sources,  cities 
which  do  four-fifths  of  the  service  for 
the  citizen  should  get  a  larger  part  of 
the  taxes  than  they  now  do.  (2)  The 
extension  of  occupational  taxes  would 
be  absurd  but  inspection  fees  should  be 
increased.  (3)  Special  assessments  are 
sound  and  should  be  extended.  (4)  Tax- 
ing sign  boards  is  sound.  (5)  With  few 
exceptions  limitation  of  taxes  by  state 
legislation  is  unsatisfactory.  (6)  In 
assessments  of  property  100  per  cent  of 
present  day  value  should  be  used. 

William  A.  Hough,  a  member  of  the 
Indiana  tax  commission,  explained  the 
operation  of  the  1920  laws  by  which 
the  commission  controls  all  bond  is- 
sues. An  engineering  force  is  main- 
tained by  the  commission  to  check  up 
all  issues  as  to  cost  and  necessity. 
With  reference  to  road  bond  issues  by 
counties,  townships  or  districts,  Mr. 
Hough  stated  that  the  commission  re- 
fused permission  to  their  issue  when  it 
considered  that  the  estimates  were  too 
high.  He  indicated  that  contractors' 
associations  are  promoting  roads  mere- 
ly for  the  sake  of  the  contracts  to  be 
obtained. 

The  newly  elected  officer.')  of  the  City 
Managers'  As.tociation  are  as  follows: 
President,  C.  M.  Osbom.  manager  of 
East  Cleveland,  0.:  vice-presidents, 
Charles  E.  Hewes,  R.  W.  Rig.sby  and 
Fred  IT.  Locke:  executive  secretary,  H. 
H.  Freeman,  Kalamazoo,  Mich. 


Samuel  M.  Gray 

Samuel  M.  Gray,  consulting  en- 
gineer, of  Providence,  R.  I.,  whose 
death  Nov.  5  was  noted  in  these 
columns  last  week,  was  a  widely  recog- 
nized authority  in  the  field  of  water- 
works, sewerage  and  hydraulics.  While 
the  later  years  of  his  professional 
experience  had  been  devoted  exclu- 
sively to  consult- 
"  ing  work,  Mr. 
Gray  had  served 
for  13  years  as 
city  engineer  of 
Providence,  and 
for  30  years  was 
a  member  of  the 
State  Board  of 
Health  of  Rhode 
Island. 

A  list  of  the 
works  designed 
and  constructed  by 
him  covers  scores 
of  cities,  not  only 
in  the  United 
States,  but  in  Mexico  and  Canada, 
among  his  most  important  assignments 
being  the  design  of  the  reconstructed 
water-works  at  Baltimore  costing 
$2,000,000,  the  remodeling  of  the  sew- 
age treatment  plant  at  Worcester, 
Mass.,  the  design  of  Baltimore's  large 
sewage  treatment  works  and  sewerage 
system,  on  which  Mr.  Gray  was  one  of 
a  board  of  three  consulting  engineers, 
the  design  of  a  complete  system  of  in- 
tercepting sewers  for  the  District  of 
Columbia,  and  the  investigation  of  the 
contamination  of  the  water  supply  of 
Philadelphia,  involving  slow  sand  fil- 
tration works  at  a  cost  of  $30,000,000. 
Was  Assistant  to  J.  H.  Shedd 
Mr.  Gray  was  born  in  Andover, 
Mass.,  in  1842  and  after  leaving  school 
began  his  engineering  career  on  rail- 
road construction  in  Connecticut.  Go- 
ing to  Providence  in  the  early  sixties, 
he  secured  a  position  as  assistant  to 
the  late  J.  Herbert  Shedd,  then  chief 
engineer  for  the  new  water  supply  for 
Providence. 

His  work  received  favorable  notice 
and  in  1877  he  was  selected  city  en- 
gineer of  Providence,  a  position  which 
he  held  for  more  than  13  years.  His 
duties  included  also  supervision  over 
the  departments  of  water-works,  sew- 
erage, bridges,  and  highways.  While 
in  that  position  the  city  sent  him  on  an 
extended  European  trip  for  the  study 
of  sewage  disposal  methods,  and  he 
visited  England,  France,  Germany, 
Italy,  and  Holland. 

Mr.  Gray  resigned  as  city  engineer 
of  Providence  in  1890  and  opened  an 
office  as  consulting  engineer,  special- 
izing in  municipal  and  sanitary  work, 
and  continued  in  this  field  almost  up 
to  the  time  of  his  death.  During  his 
thirty-one  years  of  consulting  practice 
he  has  been  retained  on  water  or  sewer- 
age works  for  Baltimore,  Louisville, 
Ky.,  Havana,  Monterey,  Mexico, 
Toronto,  San  Antonio,  Philadelphia, 
Worcester,  Mass.,  Syracuse,  N.  Y., 
Binghamton,  N.  Y.,  and  other  cities. 

In  1913,  when  over  70  years  old,  Mr. 
Gray  was  selected  as  engineer  for  the 
study  of  a  new  water  supply  for  Provi- 
dence and  held  that  position  until  the 
general  plans  for  the  new  work  were 
developed.  He  was  then  retained  as 
chief  consultant  up  to  the  time  of  his 
death.  In  1802  Mr.  Gray  served  as 
vice-president  of  the  American  Society 
of  Civil  Engineers. 


Railroads  Cut  Rates  on  Farm  and 
Dairy  Products  10  Per  Cent 

A  reduction  of  10  per  cent  in  car- 
load freight  rates  on  farm  products  is 
to  be  put  into  effect  immediately  and 
without  waiting  for  a  reduction  in 
wages,  according  to  a  recent  announce- 
ment made  from  the  offices  of  the  As- 
sociation of  Railway  Executives.  The 
reduction  is  to  apply  throughout  the 
United  States,  except  on  traffic  moving 
wholly  within  New  England.  The  re- 
duction applies  to  certain  grain  and 
grain  products,  fruits,  vegetables,  cat- 
tle and  hogs,  and  dairy  products.  Any 
reduction  that  has  been  made  in  such 
rates  since  Sept.  1,  1920,  is  to  consti- 
tute a  part  of  the  10  per  cent  reduc- 
tion. 

Federation's  Annual  Meeting 
To  Be  Held  Jan.  5  and  6 

The  annual  meeting  of  the  American 
Engineering  Council  of  the  Federated 
American  Engineering  Societies  will  be 
he'd  in  Washing:ton,  D.  C,  Jan.  5  and 
6,  according  to  an  announcement  just 
made  by  L.  W.  Wallace,  executive  sec- 
retary, who  says   in  part: 

"The  Executive  Board  should  give 
serious  consideration  to  methods  of  in- 
forming engineers  as  to  the  aims,  poli- 
cies and  activities  of  the  federation. 
Some  member  societies  have  been  and 
are  now,  perhaps,  rather  indifl^erent  to 
a  continuation  of  their  affiliation.  As 
far  as  we  have  been  able  to  ascertain, 
this  condition  is  due  to  the  officials  and 
the  members  of  such  organizations  not 
being  fully  informed. 

"While  it  may  be  true  that  during 
the  first  years  the  federation  has  not 
been  able  to  accomplish  all  that  was 
expected  on  the  part  of  some  and  that 
it  has  not  fully  found  itself,  so  to 
speak,  yet  the  progress  has  been  such 
as  to  justify  optimism  rather  than  pes- 
simism as  to  the  future  usefulness  of 
the  federation.  The  federation  has 
been  fairly  well  established  in  the 
minds  of  the  public  and  in  government 
circles.  This  is  evidenced  by  the  char- 
acter and  quantity  of  publicity  that 
the   federation   has   received." 

General  Activities 

The  general  activities  of  the  federa- 
tion during  the  year,  according  to  Mr. 
Wallace,  have  included  the  following: 
Assistance  in  organizing  a  conference 
of  engineers  to  consider  the  advisabil- 
ity of  fall  letting  of  highway  construc- 
tion contracts;  co-operation  in  arrang- 
ing for  the  Unemployment  Conference; 
promoting  the  movement  for  a  Na- 
tional Department  of  Public  Works; 
appointment  of  a  committee  to  frame 
a  plan  for  a  permanent  employment 
service;  adoption  of  a  policy  to  avoid 
confusion  and  antagonism  on  the  ques- 
tion of  licensing  of  engineers;  confer- 
ences with  a  committee  of  the  Amer- 
ican Association  of  Engineers;  investi- 
gation by  Committee  on  Elimination  of 
Waste  in  Industry;  establishment  of  a 
federation  bulletin   and  digest  service. 

The  federation  has  now  more  than 
43,000  members.  Presi<lent  Mortimer 
E.  Cooley  and  Mr.  Wallace  are  now 
carrying  out  plans  for  more  intensive 
organization,  aiming  particularly  to 
link  up  the  member  societies  in  a  more 
cohesive  scheme  of  action  so  that  the 
influence  and  benefits  of  the  federation 
may  be  more  directly  and  systemati- 
cally communicated  to  the  societies. 
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Indianapolis  Plans  Public  Works 
Program  Under  New  Engineer 

Lew  Shank,  mayor-elect  of  Indian- 
apolis, has  directed  John  L.  Elliott  who, 
he  has  announced,  will  be  city  civil 
engineer  in  the  next  administration,  to 
make  a  survey  of  the  city  and  deter- 
mine what  public  improvements  are 
most  needed.  Many  additions  to  the 
city's  sewer  system  in  both  the  down- 
town and  residence  districts  will  be 
necessary  soon,  according  to  Mr. 
Elliott,  and  this  may  be  a  part  of  the 
work  determined  on  for  the  next  four 
years,  The  rapid  growth  of  the  city  to 
the  north  has  given  too  great  a  load 
for  the  capacity  of  the  sewer  system 
in  the  central  part  of  the  city.  It  may 
be  necessary  to  constinact  relief  sewers 
in  the  downtown  district,  or  provide 
for  storm  overflows  into  Pogue's  Run 
sewer.  Within  the  next  year  a  large 
new  sewer  system  in  the  northern  part 
of  the  city  and  Broad  Ripple,  will  be 
placed  in  use,  and  this  will  add  to  the 
overload  now  carried  in  the  central 
part  of  the  city. 

The  general  program  of  track  ele- 
vation for  the  east,  south  and  west 
parts  of  the  city,  Mr.  Elliott  believes, 
should  be  pushed  as  rapidly  as  the 
financial  condition  of  the  railroads  will 
permit.        

Associations  Call  Conference 
on  Standard  Contracts 

Means  for  bringing  about  uniform 
contracting  practice  and  standard  con- 
tracts will  be  discussed  at  a  conference 
in  Washington,  D.  C,  Dec.  15,  1921,  in 
which  leading  engineering  and  con- 
tracting associations  will  participate. 
In  the  call  for  the  conference  it  is 
urged  that  standard  contracts  will 
reduce  legal  expenses,  decrease  dupli- 
cation of  work,  eliminate  dispute, 
safeguard  owners,  increase  public  con- 
fidence and  raise  the  standard  of 
construction  service. 

It  is  thought  that  standardization 
can  be  approached  by  a  segregation 
of  general  and  special  contract  prin- 
ciples, placing  those  which  pertain  to 
all  work  in  a  standard  document.  Such 
a  primary  document  would  convey  to 
everyone  the  main  governing  prin- 
ciples of  construction  obligations,  leav- 
ing the  secondary  and  complementary 
document  the  special  stipulations.  The 
first  can  be  selected  and  approved  by 
all  of  the  technical  societies  and  the 
second  can  be  drafted  by  those  best 
able  to  speak  for  an  individual  field  of 
construction. 

When  the  process  of  standardization 
has  been  carried  out  the  field  of  con- 
struction contracts  would  then  be 
covered  by  (1))  The  universal  docu- 
ment for  all  work,  preferably  called 
The  Agreement;  (2)  several  sets  of 
special  principles,  one  for  each  typo  of 
work,  for  example,  one  set  for  rail- 
ways, another  for  buildings,  another 
for  waterworks,  and  so  on  to  the 
desired  extent.  These  documents 
might  preferably  be  designated  "The 
General  Conditions"  of  each  type. 

The  associations  co-operating  in  the 
conference  are:  The  American  Asso- 
ciation of  State  Highway  Officials;  the 
American  Engineering  Council;  the 
American  Institute  of  Architects;  the 
American  Railway  Engineering  Asso- 
ciation; the  American  Society  of  Civil 
Engineers;  the  American  Water  Works 
Association;    the    Associated    General 


Contractors  of  America;  the  National 
Association  of  Builders'  Exchanges; 
and  the  Western  Society  of  Engineers. 

Further  Amendments  to  Civil 
Engineers'  Constitution 

The  American  Society  of  Civil  En- 
gineers is  sending  to  its  corporate  mem- 
bers notice  of  the  proposal  of  amend- 
ments to  the  new  '•onstitution,  which 
was  adopted  by  letter  ballot  last  month. 
The  amendments  are  in  two  groups, 
those  fathered  by  the  Board  of  Direc- 
tion and  the  now  expired  Committee  on 
Referred  Amendments,  and  those  pro- 
posed by  a  number  of  members  headed 
by  Richard  L.  Humphrey  and  made  up 
largely  of  men  from  Philadelphia. 

The  first  group,  three  in  number, 
merely  provides  for  formally  taking 
care  of  omissions  in  the  constitution  as 
adopted,  and,  with  reference  to  the 
nomination    of    officers,    for    definitely 


Trucks  Start  to  Destroy 
Test  Concrete  Road 

Thirty-six  5-Ton  Units  Begin  Journey 
Around  Track  at  Pittsburg,  Cal. 

Traffic  was  started  Nov.  9  on  the 
experimental  concrete  road  at  Pitts- 
burg, Cal.,  which  is  to  be  tested  to 
destruction  by  motor  trucks.  For  use 
in  the  test  the  U.  S.  Bureau  of  Public 
Roads  supplied  18  trucks  with  drivers 
and  another  18  trucks  were  donated  by 
the  California  Highway  Commission. 
Two  California  highway  commis- 
sioners, representatives  of  automobile 
associations,  and  about  one  thousand 
spectators,  including  a  large  percent- 
age of  engineers,  witnessed  the  start  of 
the  test.  A  description  of  the  exper- 
imental road  and  its  purpose  appeared 
in  Engineering  Netvs-Record,  Aug.  18, 
1921,  p.  276. 

All  the  trucks  were  of  5-ton  capacity, 


Trend  of  Engineering  Employment   Shows  Improvement 

A   tangible   indication   that  the  filled    in    October   was    $186,    or    $2 

demand  for  engineering  services   is  more    than    last    month.      For    the 

increasing  comes  from  the  employ-  same  month  last  year  it  was  $203. 

ment    report    for    October    of    the  The  oldest  man  that  registered  was 

American  Association  of  Engineers.  gS     and     the     youngest     18.       The 

During  the  month  almost  the  same  average  age  was  36  and  the  average 

number  of  men   registered   for  em-     „ „°t    „    •         •  ■ 

ployment   as  durin|  September  but  "^^^^^  «^  engineenng  experience  was 

of    these    only    45    per    cent    were  "^ore  than   10.     The  highest  salary 

actually    unemployed,    which    is    10  ^^^"'^'^  ""^iJ^"'^?^  ^"^  ^^'^  '°Y^^*^ 

per   cent   less   than   for   September.  *^*^   ^   month.     The   average   salary 

More    positions    were    received    and  applicants  would  consider  was  $210 

more     men     placed     all     over     the  a  month.    Of  the  men  registered  for 

country  than  in  the  previous  month,  employment  61   per  cent  were   uni- 

The  following  table  shows  the  trend,  versity  graduates;  40  per  cent  were 

October,  September,   October'  classified     under     civil     engineering 

1921           1921           1920  positions.     The  greatest  demand  for 

plorment.'.™'.  1,877          1,749          1,602  engineers  was  in  appraisals,  indus- 

Positions received.     384            348            694  trial   and   public  utilities,   structural 

Menreferred 1,731          1,861          3,357  and    architectural    designing.      The 

'^■™P'*"=''' "°           2'^           ^'"  demand   for   construction    engineers 

The   average   salary  of  positions  was  small. 


limiting  the  counting  of  ballots  by  dis- 
trict and  zone  limitations  to  the  first 
and  second  canvasses,  thereby  prevent- 
ing the  possible  interpretation  that  such 
limitation  applies  also  to  the  final 
ballot. 

The  amendments  fathered  by  the 
group  headed  by  Mr.  Humphrey  would, 

(1)  remove  the  members  not  residing  in 
North    America   from    District    No.    1; 

(2)  substitute  for  the  ballot  primaries 
a  series  of  district  and  zone  nominating 
Ijoards;  (3)  establish  an  annual  con- 
ference of  representatives  of  local  sec- 
tions, to  which  mileage  would  be  paid 
by  the  parent  society  for  one  repre- 
sentative from  each  section;  (4)  al- 
locate each  member  of  the  society  to 
some  local  section  and  make  it  obliga- 
tory on  the  Board  of  Direction  to  al- 
locate to  each  section  an  annual  sum 
from  the  funds  of  the  society. 

In  the  proposed  new  method  of  elec- 
tion the  candidates  nominated  by  the 
district  and  zone  nominating  boards, 
plus  additional  nominations  made  by 
declaration  on  which  local  sections 
would  have  voting  power  in  proportion 
to  their  respective  mcmber.ships,  would 
be  voted  upon  by  the  corporate  mem- 
bers in  the  respective  districts  and 
zones.  The  candidate  getting  the  high- 
est number  of  votes  would  be  certified 
to  the  annual  convention  of  representa- 
tives of  local  sections,  which  convention 
would  nominate  the  candidate  for  the 
presidency. 


equipped  with  solid  tires  and  loaded 
with  pig  iron  to  give  a  gross  weight  of 
14,500  lb.  each.  They  are  to  be 
operated  8  hours  per  day  until  the  life 
of  the  thirteen  various  types  of  pave- 
ment is  determined.  Eighteen  of  the 
trucks  travel  around  the  elliptical  road- 
way in  one  direction  and  the  other 
eighteen  in  the  opposite  d'-ection  at  an 
average  rate  of  10  miles  per  hour,  thus 
each  truck  makes  about  40  trips  per 
hour  and  each  section  of  the  pavement 
will  be  traversed  11,520  times  per  8 
hours. 

By  means  of  gages  and  integrating 
devices  in  tunnels  beneath  the  pave- 
ment, records  are  being  made  of  the 
deflections  in  various  sections  of  the 
concrete  slab  and  subgrade,  tempera- 
ture readings  are  being  recorded  and 
by  means  of  lines  dividing  the  entire 
pavement  area  into  C-ft.  squares  a 
progressive  record  will  be  kept  of 
surface  conditions 

California  Highway  Bonds  Sold 
At  Premium 

A  $5,000,000  block  of  California  State 
highway  bonds  bearing  5:1  per  cent  in- 
terest were  offered  for  sale  at  public 
auction  in  Sacramento,  on  Oct.  27.  A 
large  number  of  San  Francisco  banking 
houses  were  represented  and  after  spir- 
ited bidding  the  bonds  wore  sold  to  the 
Anglo  &  London  Paris  National  Bank 
of  San  Francisco  at  a  premium  of  $476,- 


874 


ENGINEERING     N  E  W  S - R  E  C  0  R  D 


Vol.  87,  No.  21 


000.  After  the  sale  state  officers  stated 
that  under  present  conditions  these 
bonds  would  have  found  a  market  if 
their  interest  rate  had  been  as  low  as 
51  per  cent. 

The  interest  rate  on  each  block  of 
California  highway  bonds  is  now  fixed 
by  a  commission  just  before  the  block 
is  put  on  the  market.  The  plan  was  de- 
scribed in  Engineering  News-Record, 
Nov.  11,  1920,  p.  962. 

Road  Builders  Elect  Officers  and 
Change  Constitution 

At  the  annual  meeting  the  American 
Road  Builders'  Association  held  m  New 
York  City,  Nov.  15,  officers  for  the 
ensuing  year  were  elected  as  follows: 

President,  H.  L.  Bowlby,  chief,  War 
Materials  Division,  U.  S.  Bureau  of 
Public  Roads;  vice-presidents,  Charles 
J.  Bennett,  State  Highway  Commis- 
sioner of  Connecticut,  New  Haven, 
Conn.;  Frank  Page,  chairman.  North 
Carolina  State  Highway  Commission, 
Raleigh,  N.  C;  A.  R.  Hirst,  State  High- 
way Engineer  of  Wisconsin,  Madison, 
Wis.;  W.  W.  Crosby,  National  Park 
Service,  Estes  Park,  Colo.;  secretary, 
E.  L.  Powers,  Editor,  Good  Roads,  New 
York,  N.  Y.;  Treasurer,  Senator  James 
H.  MacDonald,  former  State  Highway 
Commissioner  of  Connecticut,  New 
Haven,  Conn. 

Several  changes  to  the  constitution 
and  by-laws  of  the  association  were 
approved,  the  most  important  being  a 
change  in  the  date  of  the  annual  meet- 
ing from  November  to  May  and  a 
change  in  the  method  of  electing  offi- 
cers. Under  the  new  provisions  officers 
will  be  elected  from  among  the  di- 
rectors by  the  directors.  Vacancies  on 
the  board  will  be  filled  each  year  by 
a  nominating  committee  of  seven  se- 
lected from  the  board  of  directors. 
Another  change  makes  the  president 
eligible  for  re-election.  By  holding  the 
annual  meeting  in  May,  the  new  officers 
will  have  a  longer  time  in  which  to 
lay  plans  for  the  annual  convention  and 
exposition.  Arrangements  were  made 
to  hold  the  next  good  roads  congress 
and  show  at  the  Coliseum  in  Chicago, 
Jan.  17  to  20,  1922. 


Discussion  of  Joint  Commit- 
tee's Concrete  Specifications 

The  program  of  the  two-day  dis- 
cussion of  the  Standard  Specifica- 
tions on  Concrete  of  the  Joint  Com- 
mittee of  Concrete  and  Reinforced 
Concrete,  is  as  follows: 

Dec.  7.  „  J 

U  a.m.  Chap.  IX.    Waterproofing    and 
protective  treatment. 
Chap.  X.   Surface  finish. 
2  p.m.  Chap.  VI.   Depositing   concrete. 
Chap.   VII.    Forms. 
Chap.  VIII.     Details     of     con- 
struction. 

8  p.m.  Chap.  XI.  Design. 

Dec.  8.  ^    ^.  •  .c 

9  a.m.  Contmuation    of    discussion    of 

Chaps.  VIII  and  XI. 
2  p.m.  General  discussion  of  the  ten- 
tative specifications  for  con- 
crete and  reinforced  con- 
crete and  of  the  scope  of 
the  Joint  Committee's  work. 
8  p.m.  Chap.   III.   Quality  of  concrete. 

Chap.   IV.  Materials. 

Chap.   V.    Proportion   and   mix- 
ing concrete. 

Under  the  auspices  of  the  Amer- 
ican Society  of   Civil  Engineers. 

PLACE.  —  Engineering  Societies 
Bldg.,  New  York  City. 

TIME.  —  December  7  and  8. 


Department  of  Commerce  Names 
Zoning  Committee 

In  order  to  make  available  a  con- 
census of  opinion  regarding  good  prac- 
tice in  zoning  ordinances  the  U.  S. 
Department  of  Commerce  has  organ- 
ized a  committee  to  inquire  into  and 
report  on  the  subject.  Its  importance 
is  indicated  by  the  adoption  of  zoning 
laws  by  40  cities  and  towns  and  the 
consideration  of  such  laws  by  70  addi- 
tional  municipalities. 

The  memborship  of  the  committee 
and  the  organizations  represented  fol- 
low: 

Louis  A.  Moses,  National  Association 
of  Real  Estate  Boards;  J.  Horace  Mac- 
Farland,  American  Civic  Association; 
Nelson  P.  Lewis,  National  Municipal 
League  and  National  City  Planning 
Conference;  Lawrence  Veillcr,  National 
Housing  Association;  Morris  Knowles, 
of  Pittsburgh;  Edward  M.  Bassett, 
chairman  Zoning  Committee  of  New 
York;  Frederick  Law  Olmstead,  presi- 
dent, Societv  of  Landscape  Architects; 
and  John  Ihlder,  U.  S.  Chamber  of 
Commerce.  .     .    .   .      j       _.. 

John  M.  Cries  is  chief  of  the  depart- 
ment's Division  of  Building  and  Hous- 
ing, under  which  the  committee  acts. 


California  Road  Contract  Sought 
By  Twenty-Two  Firms 

Sharp  competition  characterized  the 
bidding  for  the  first  7i-mile  section 
of  the  Ocean  Boulevard,  which,  when 
completed  throughout,  will  connect  the 
coast  highway  between  Oxnard  and  San 
Juan  Capistrano,  and  give  Southern 
California  250  miles  of  uninterrupted 
coast-line  highway.  Twenty-two  con- 
tracting firms  submitted  bids  to  the 
California  Highway  Commission  for 
this  work,  which  included  grading  a 
40-ft.  section  and  paving  with  cement 
concrete  20  ft.  wide  6  in.  thick,  rein- 
forced with  steel  rods.  The  bids  ranged 
from  $445,864  to  $260,739.  The  en- 
gineer's net  estimate  on  this  section 
was  $286,227. 

Engineering  Societies 


ICalendar 


Annual   Mertingg 

.\M  ERIC  AN  ASSOCIATION  OF 
STATE  HIGHWAY  OFFICIALS; 
Annual  Meeting,  Omaha.  Neb.. 
Dec.  5-8. 

.\MKRIC.\N  SOCIETY  OF  MECH.VN- 
ICAL.  ENGINEERS,  New  York 
City;  Annual  Meeting,  New  York 
City.  Dec.  .^-9. 

AMERICAN  ROAD  BUILDERS  AS- 
SOCIATION, Now  York  ;  Annual 
Convention  and  Good  Roads 
Show,  Chicago,  .Tan.   17-20. 

AMERICAN  SOCIETY  OF  CIVIL,  EN- 
GINEERS, New  York  City;  Annual 
Mooting,     Now     York     City,     Jan. 

ASSOCIATED  GENERAL  CON- 
TRACTORS OF  AMERICA.  Wa.><h- 
Ington.  D.  C  ;  Annual  Conference. 
Clovelnnd,  Ohio.  .Tan.  17-19. 

FT:DER.ATEn  AMERICAN  ENGT- 
NEERTNO  SOCIETIES  (Am.ricin 
Engineering  Council)  Washlngiou. 
T>  r  :  Annunl  Mi'otinir,  Wa.'^h- 
Ington,  D.  C,  Jan.  5  and  t. 


The  Colorado  Section,  Am.  Soc.C.  E., 
at  its  monthly  dinner  and  meeting  in 
Denver,  Nov.  14  heard  H.  L.  Thackwell 


propose  a  plan  for  the  construction  of 
a  ten-story  Engineers  Building  in 
Denver  for  the  use  of  consulting  en- 
gineers and  architects.  A  committee 
was  appointed  to  investigate  the  feasi- 
bility and  outline  a  scheme  for  financ- 
ing the  project.  The  meeting  also 
endorsed  the  bill  now  pending  in  Con- 
gress providing  for  the  commissioning 
of  sanitary  engineers  in  the  U.  S, 
Public  Health  Service.  R.  H.  Fox,  ex- 
pert on  bearings,  gave  a  lantern  slide 
lecture  on  the  "Development  and  Ap- 
plication of  the  Ball  Bearing." 

The  Pro\-idence  (R.  L)  Engineering 
Society,  at  its  meeting  Nov.  15  was  ad- 
dressed by  Alfred  D.  Flinn,  secretary, 
United  Engineering  Society  and  Engi- 
neering Foundation  and  chairman,  Di\n. 
sion  of  Engineering,  National  Research 
Council,  on  "The  Engineer's  Road  to 
Peace:  Co-operation,  P«st,  Present  and 
Future." 

The  Engineers'  Club  of  Cincinnati 
and  the  Cincinnati  Section,  Am.  Soc. 
C.  E.,  held  a  joint  meeting  Nov.  17 
which  was  addressed  by  Ralph  N.  Be- 
gien,  general  manager,  Baltimore  & 
Ohio  R.R.,  whose  subject  was  "The  Im- 
mediate Future  of  Railroad  Develop- 
ment." 

The  Jackson  (Mich.)  Engineering  So- 
ciety,  at   its   meeting  Nov.   7,  was  ad-      3 
dressed  by  Prof.  A.  C.  White,  director 
of    engineering    research    at    the    Uni- 
versity of  Michigan. 

The  New  York  Assembly,  A.A.E.,  at 

its  meeting  Nov.  12  in  Albany,  elected 
the  following  officers:  President,  Ger- 
main P.  Graham;  vice-president,  G.  P. 
Hevenor;  second  vice-president,  W.  L. 
Everett;  secretary-treasurer,  J.  G. 
Brennan. 

The  New  Jersey  Association  of 
County  Engineers  held  its  Fall  meeting 
and  inspection  Nov.  18  and  19,  with 
Delaware,  Pennsylvania  and  New 
Jersey  state  highway  engineers  as 
guests.  Highways  in  Mercer,  Middle- 
sex, Monmouth  and  Burlington  coun- 
ties were  inspected.  One  of  the  subjects 
under  discussion  at  the  evening  session 
Nov.  18  was  the  advisability  of  coun- 
ties building  part  of  state  highway 
system  under  the  reimbursement  act,  as 
proposed  by  State  Highway  Commis- 
sion. 

The  Eastern  Paving  Brick  Manufac- 
turers Association  will  hold  its  annual 
meeting  at  the  Pennsvlvania  Hotel, 
New  York  City,  Dec.  13  and  14. 

The  Utah  Society  of  Engineers,  at 
its  meeting  Nov.  16,  in  Salt  Lake  City, 
was  addressed  by  B.  J.  Finch  on  "Utah's 
Highway  Needs." 

The  Iowa  Section,  Americal  Water 
Works  Association  at  its  annual  meet- 
ing Nov.  1,  2  and  3  in  Omaha,  elected 
the  following  officers:  Chairman,  J. 
Chris  Jensen;  vice-chairman,  Peter 
Kern;  directors,  Harvey  P.  Letton  and 
C.  L.  Ehrhart;  secretary-treasurer, 
Jack  J.  Hinman,  Jr.,  Iowa  City. 

The  Municipal  Engineers  of  the  City 
of  New  York,  at  a  meeting  Nov.  22,  was 
addressed  by  Daniel  L.  Turner,  consult- 
ing engineer  to  the  New  York  Transit 
Commission  on  "Moving  Platforms. 
He  discussed  the  problem  of  relieving 
transfer  congestion  between  the  east 
and  the  west  side  subways  at  42nd 
Street.  New  York.  H.  S.  Putnam,  con- 
sulting electrical  engineer  discussed  the 
electrical  carrier  system  as  adapted  to 
the  operation  of  moving  platforms. 
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Personal  Notes 


L.  E.  Barker,  formerly  engineer 
for  the  Pima  County  (Ariz.),  Highway 
Commission,  has  been  appointed  engi- 
neer with  the  Yavapai  County  Highway 
Commission. 

George  A.  McClelland, 
formerly  district  engineer  of  the  Texas 
Highway  Commission,  has  been  ap- 
pointed engineer  of  Harrison  County, 
Tex. 

Ira  W.  M  c  C  o  n  ne  l  l,  vice-presi- 
dent and  chief  engineer  for  Dwight  P. 
Robinson  &  Co.,  Inc.,  engineers  and 
contractors  of  New  York,  is  in  South 
America,  where  he  will  be  engaged  for 
a  number  of  months  on  the  company's 
construction  projects  in  Brazil.  The 
work  includes  the  construction  of  a 
number  of  dams. 

H.  E.  S  u  R  M  A  N,  formerly  district 
engineer  at  Dixon,  111.,  with  the 
Highway  Division  of  Illinois  Depart- 
ment of  Public  Works  and  Buildings, 
in  charge  of  the  planning,  construc- 
tion and  maintenance  of  state  roads 
in  the  district,  has  been  appointed 
engineer  of  design  with  the  depart- 
ment, succeeding  Frank  T.  Sheets, 
and  will  have  charge  of  the  planning  of 
all  state  roads,  with  headquarters  at 
Springfield.  Mr.  Sheets'  promotion  to 
superintendent  of  highways  was  noted 
in  these  columns  Sept.  29,  p.  542. 

Howard  M.  Smitten,  assist- 
ant engineer  in  the  valuation  depart- 
ment of  the  Southern  Pacific,  has  been 
appointed  bridge  engineers  of  the  West- 
ern Pacific  R.R.,  with  headquarters  at 
San  Francisco. 

Harry  P.  GRrE<R,  of  Statesvllle, 
N.  C,  county  engineer  for  Iredell  and 
Alexander  counties,  has  been  appointed 
district  engineer  for  the  Asphalt  Asso- 
ciation, with  headquarters  in  Raleigh, 
N.  C. 

John  P.  Leo,  has  resigned  as  com- 
missioner. Department  of  Street  Clean- 
ing, New  York. 

E.  P.  Johnson,  formerly  division 
engineer,  Section  1,  Welland  Ship 
Canal,  has  been  appointed  division  en- 
gineer. Section  .'5,  in  which  capacity  he 
will  also  have  supervision  of  survey 
wor<  and  plans  for  Sections  6  and  7. 
His   headquarters   will   be   at   Welland. 

Barton  M.  Jones,  for  7  years 
connected  with  the  Miami  Conservancy 
District  at  Dayton,  Ohio,  recently  as  di- 
vision engineer  having  direct  supervi- 
sion of  the  con.struction  of  the  Locking- 
ton  dam,  has  been  given  local  charge, 
by  the  Dayton  Morgan  Engineering 
Co.,  of  the  flood  prevention  work  at 
Pueblo,  Col. 

C  A  R  l  T.  B  0  w  E  n,  for  the  past  two 
years  connected  with  the  Michigan 
State  Highway  Department,  has  been 
appointed  engineer  and  superintendent 
of  roads  in  Ottawa  County,  Mich. 

H.  E.  B  R  E  N  c  H  L  E  Y,  structural 
contracting  manager  of  the  Minneapo- 
lis Steel  &  Machinery  Co.,  New  York, 
has  been  elected  vice-president  of  the 
Structural  Steel  Society  at  its  meeting 
in  Chicago,  Nov.  8. 

Herbert  Abraham,  chemical 
engineer  and  chairman  of  the  Technical 
Committee  of  the  Prepared  Roofing  As- 
sociation, Chicago,  has  been  appointed 
a  member  of  the  technical  committee  of 
the  Asphalt  Association,  New  York. 


F.  A.  Davidson,  of  the  Dwight 
P.  Robinson  Co.,  of  New  York  City, 
has  been  elected  chairman  of  the  con- 
struction section  of  the  National  Safety 
Council. 

H.  W.  F  0  R  s  T  E  R,  of  the  Independ- 
ence Bureau,  Philadelphia,  has  been 
elected  chairman  of  the  engineering 
section  of  the  National  Safety  Council. 

J.  W.  Beardsley  has  resigned 
as  engineer  member  of  the  Highway 
Commission  of  the  Republic  of  Panama. 
This  position  includes  the  duties  of 
chief  engineer  and  of  executive  officer 
of  the  commission.  He  was  formerly 
director  of  public  works,  P.  I.,  and  chief 
engineer  of  the  Porto  Rico  Irrigation 
Service. 

John  L.  Elliott,  now  senior 
assistant  city  civil  engineer,  of  Indiana- 
polis, has  been  appointed  city  civil  en- 
gineer by  Lew  Shank  newly  elected 
mayor.  Mr.  Elliott  replaces  Frank  C. 
Lingenfelter,  for  whom  no  place  has 
been  provided  in  the  Shank  administra- 
tion. 

Ernest  F.  Nichols,  president 
of  the  Massachusetts  Institute  of  Tech- 
nology, has  resigned  his  office  because 
of  ill  health,  and  his  resignation  has 
been  accepted  by  the  executive  commit- 
tee of  the  corporation.  He  has  been 
given  a  leave  of  absence  until  Jan.  4, 
1922,  when  the  next  meeting  of  the  cor- 
poration will  be  held  and  the  action  of 
ths  executive  committee  will  be  ratified. 

Moseley  &  Fountain  is  a 
firm  of  consulting,  designing  and  super- 
vising engineers  recently  organized  with 
offices  in  Dallas,  Tex.,  by  Hal  Moseley, 
for  two  years  city  engineer  of  Dallas, 
and,  later,  commissioner  of  public  works 
of  Dallas,  and  by  Thomas  L.  Fountain, 
for  five  years  senior  member  of  the  firm. 
The  Fountain-Shaw  Engineering  Co., 
Dallas,  for  two  years  engineer  of  sew- 
erage for  Dallas,  and  recently  principal 
assistant  engineer  with  J.  D.  Trammell, 
consulting  engineer.  Fort  Worth,  Tex. 
Both  members  of  the  new  firm  served  as 
captains.  Engineers,  with  the  A.  E.  F. 
in  France. 

R.  K.  West,  formerly  principal 
assistant  engineer  California  High- 
way Commission,  and  later  chief  engi- 
neer of  highways  of  Nevada  and,  dur- 
ing the  war,  captain,  Engineers, 
A.  E.  F.,  has  been  appointed  acting 
chief  engineer  of  the  highway  commis- 
sion, Republic  of  Panama. 


Obituary 


I.  T.  G  0  0  D  W  I  N,  J  R.,  of  Athens, 
Ga.,  division  engineer,  Georgia  High- 
way Department,  was  killed  in  an  auto- 
mobile accident,  Nov.  9,  while  on  an 
inspection  tour  of  roads  near  Coving- 
ton, Ga.  He  was  graduated  from  the 
University  of  Georgia  in  1912  and  was 
a  veteran  of  the  World  War. 

William  Grace,  president  Wil- 
liam Grace  Co.,  contractors,  Chicago, 
died  Nov.  6,  at  Harrington,  111.  He  was 
borne  in  Hull,  England,  in  1847  and 
came  to  this  country  in  1871.  Early  in 
life  he  was  associated  in  Chicago  with 
John  Griffiths  and  F.  D.  Hyde.  Mr. 
Grace  built  the  La  Salle  St.  station,  the 
county  building,  and  many  other  large 
buildings  in  Chicago  and  New  York. 

G.  Preston  Brady,  civil  engi- 
neer, at  one  time  connected  with  Camp- 


bell &  Lattimore,  contractors  on  the 
foundation  work  for  the  High  Level 
Bridge  at  St.  Catherines,  Ont.,  and 
later  engaged  in  drafting  work  for  the 
Pere  Marquette  Ry.  in  connection  with 
valuation  work  was  killed  in  a  street 
accident  in  Troy,  N.  Y.,  recently. 


Equipment  and 
Materials 

Motor  Truck  with  Scraper  Blade 

A  scraper  attachment  for  maintain- 
ing gravel  roads  is  being  attached  to 
its  2i-ton  special  road  maintenance 
truck  by  the  Republic  Truck  Sales 
Corporation  of  Alma,  Mich.  Lighter 
trucks   can   be   equipped   but   the   size 


named  has  the  pulling  power  and 
weight  which  seem  best  suited  to  effi- 
cient operation  of  the  scraper. 

The   scraper  is    a   blade   edged   with 

1  x  2  in.  steel  mounted  on  four  steel 
springs  6  in.  wide,  which  are  mounted 
on  a  round,  hollow  bar  which  is  ad- 
justable by  means  of  a  chain  and 
ratchet  post.     The  bar  is  mounted  on  a 

2  X  6  in.  oak  timber  through  adjustable 
brackets,  and  this  timber  is  then 
mounted  on  the  chassis  frame,  with 
brackets  and  braces.  When  not  in  use 
the  scraper  is  raised  and  gives  a  clear- 
ance of  8  in.  under  the  lowest  point. 

An  operating  speed  of  8  to  12  miles 
per  hour  gives  the  best  results.  Several 
of  these  trucks  have  been  working  this 
season  on  gravel  roads  in  Kent  County, 
Michigan. 

Useful  Drawing  Board  Device 

A  device  to  aid  the  draftsman  in 
drawing  screw  threads,  nuts,  fillets  and 
circumferences     without     using     rules. 


compass  and  tables  is  being  sold  by  the 
Lopez  Manufacturing  Co.,  Chicago,  111. 
With  the  device,  screw  nuts  from  i'a 
to  1  in.;  circumferences  from  J  to  9Ar 
in.;  60  deg.  screw  threads;  29  deg.  Acme 
threads,  and  radius  and  fillets  corre- 
sponding to  the  circumferences,  can  be 
drawn  directly.  The  device  is  made 
of  transparent  material  and  is  4J  in. 
square. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Engineering  News-Record's  Cost 
Index  for  1920  and  1921 

Engineering  Neivs-Record's  Con- 
struction Cost  Index  Number  is  being 
computed  monthly  back  to  1913,  and 
each  week  a  year's  figures  will  be  pub- 
lished in  these  pages.  The  Numbers 
from  January,  1920,  to  November,  1921, 
are  given  in  the  following  tabulation, 
and  the  figures  are  plotted  in  the  chart 
accompanying  the  article  on  this  page, 
entitled  "Construction  Industry  Has 
Been  Waiting  for  Steady  Prices."  The 
Numbers  for  the  months  of  1919  will 
be  presented  next  week. 

Eng.  News-Record 

Construction  Co.st 

Index  Number 

1913 100.00 

1920 

January 206.55 

February 225.10 

Mar.h 240.85 

April 265.20 

May 268.90 

June 273.80 

July 265.65 

August 252.00 

September 255.20 

October 255.20 

November 255.32 

December 251.62 

1921 

January 230.87 

February 230.67 

March 224.27 

April 213.02 

May 210.82 

June 209.82 

July 203.82 

August 193.07 

September 188.27 

October 182.57 

November 166.32 


We'll  make  this  section  what  you 
want  it  to  he — provided  you  tell 
us  frankly  what  you  want. 


Construction  Industry  Has  Been  Waiting 
for  Steady  Prices 

Contracts  Let  Shown  in  Terms  of  1913  Purchasing  Power — 
Chart  Includes  E.  N.  R.  Cost  Index  Number 


It  is  agreed  that  except  for  indus- 
trial works  the  country  is  underbuilt. 
It  is  generally  believed  that  1921  is  an 
off  year  for  construction.  A  definite 
reason  for  this  paradox  is  the  price 
situation. 

Prices  have  fallen  steadily  since  the 
peak  in  the  summer  of  1920.  The 
Engineering  Neivs-Record  Construction 
Cost  Index  Number  shows  this  decline 
• — fairly  evenly  downward  in  1921.  The 
chart  giving  the  cost  index  number  also 
carries  the  monthly  volume  of  contracts 
let  on  all  classes  of  engineering  con- 
struction in  1920,  1921  and  1913. 

Comparison  of  the  actual  volume  of 
contracts  let  in  1920  and  1921  with  1913 
- — as  differing  from  a  mere  comparison 
of  amounts  of  money — may  be  made  by 
using  the  cost  index  number.  By  this 
means  the  actual  volume  of  construc- 
tion in  1920,  computed  from  the  total  of 
contracts  let,  was  9  per  cent  less  than 


15  to  20  cents  per  hour.  The  1913  aver- 
age for  the  country  may  be  taken  as  22 
cents  per  hour.  It  is  therefore  prob- 
able that  labor  cost  will  continue  to  de- 
cline in  1922,  and  this  will  work  to 
draw  certain  materials  below  present 
levels. 

If  prices  thus  continue  their  decline 
there  will  remain  a  measureable  uncer- 
tainty in  the  construction  industry.  It 
must  be  borne  in  mind,  however,  that 
any  future  decline  in  prices  will  not 
be  from  a  peak,  but  from  levels  that 
are  already  satisfactory  in  many  in- 
stances. Therefore,  there  should  not 
be  anything  like  the  uncertainty  that 
has  prevailed  since  the  summer  of  1920 
to  date.  Furthermore,  the  volume  of 
construction  of  an  urgent  nature  is 
steadily  swelling  and  a  certain  propor- 
tion of  this  must  be  released,  irrespec- 
tive of  market  conditions.  It  seems 
safe  to  predict  that  1922  will  be  a  con- 


Chicago  Determines  to  Rid  Itself 
Of  Building  Restrictions 

So  far  as  the  carpenters,  plumbers 
and  five  other  trades  are  concerned 
Chicago  is  to  be  an  open-shop  city  un- 
less they  accede  to  the  Landis  award. 
At  a  huge  mass  meeting  sponsored  by 
the  Chicago  Association  of  Commerce, 
T.  E.  Donnelly  of  the  citizens  commit- 
tee to  enforce  the  award  and  other 
representative  business  men,  clearly 
indicated  what  would  take  place. 

Only  seven  of  the  fifty-one  unions 
and  15  per  cent  of  the  contractors  have 
refused  to  abide  by  the  award.  The 
carpenters'  union  cannot  now  negotiate 
contracts.  An  employment  bureau  has 
been  started  and  will  furnish  men  to 
the  contractors  and  see  that  they  are 
protected.  From  1,100  to  1,200  non- 
union carpenters  are  at  work,  200  of 
whom  were  supplied  by  the  committee. 
The  contractors,  who  do  not  abide  by 
the  award,  will  find  contracts  for  ma- 
terial cancelled  and  financial  backing 
withheld.  Other  contractors  will  bo 
brought  in  if  necessary.  On  the  other 
hand,  unions  and  contractors  that  live 
up  to  the  decision  will  bo  backed  up. 

"Almost  as  much  money  as  was  paid 
in  graft  in  one  year  is  being  asked  of 
the  business  men  by  the  citizens  com- 
mittee to  clean  up  the  situation,"  said 
Mr.  Donnelly. 


m 


TWO    YKARS  OP  E    Ni  R,  COST  INDEX;   AND   CONSTRUCTION 
VOLUME  FOR  1913,  1920  AND  1921 


the  1913  volume.  Construction,  or  con- 
tracts let,  in  1921  to  Nov.  1  is  15  per 
cent  less  than  in  the  ten  months  of 
1913.  This  means  that  the  amount  of 
construction  this  year  is  85  per  cent  of 
the  amount  in  1913. 

Uncertainty  as  to  future  prices  has 
been  a  major  factor  in  this  falling  off 
of  construction.  Construction  co.st  has 
declined  39  per  cent  since  the  peak  in 
June,  1920,  and  is  now  about  66  per 
cent  above  the  1913  level.  These  fig- 
ures include  also  the  cost  of  labor.  For 
the  entire  country  common  labor  has 
fallen  from  64  cents  per  hour  to  an 
average  of  45  cents.  In  certain  sec- 
tions rate-cutting  has  been  radical, 
while  elsewhere,  as  in  New  York,  peak 
rates  are  still  in  force.  Common  labor 
can  be  hired  in  the  South  for  as  low  as 


siderably  better  construction  year  than 
the  present,  and  that  the  years  follow- 
ing will  show  the  Construction  Industry 
really  catching  up. 


Cement  Output  Up  in  October 

Cement  shipments  for  October  ex- 
ceeded production  and  were  the  largest 
recorded  for  a  single  month.  Stocks  of 
finished  cement  at  the  mills  at  the  end 
of  October  were  approximately  5.348,- 
000  bbl.,  compared  with  6,95:!.000  bbl- 
at  the  beginning  of  the  month.  The 
production  of  clinker,  or  unground  ce- 
ment, in  Octobpr  was  ajiproximately 
9,891,000  bbl.  Clinker  production  for 
the  ten  months  amounted  to  approxi- 
mately 82,419.000  bbl.,  or  an  average 
of  8,241,900  bbl.  per  month. 
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Reliable  Pine  Pile  Prices 

This  list  of  current  prices  covering 
the  sizes  and  lengths'of  pine  piles  used 
in  the  New  York  district  has  been  com- 
piled for  Engineering  Neivs-Record  by 
Conwell  &  Co.,  Norfolk,  Va.,  which  com- 
pany will  hereafter  supply  the  pine 
pile  quotations  in  the  Monthly  Prices 
of  Construction  Materials — next  issue 
Dec.  1.  Says  W.  W.  Conwell,  presi- 
dent: 

"In  making  this  schedule  we  have  ex- 
ercised the  same  care  as  we  would  had 
we  been  bidding  on  a  project  requir- 
ing  timber    of    the    lengths    and    sizes 


PRICES  PER  LINEAL  FOOT,  PINE  PILES 
WITH  BARK  ON,  F.O.B.  NEW  YORK 
Diameters  Points     Length      Barge    Rail 

I2in.atbutt 6in.   30to50ft.  $0.14    $0.19 

I2in.-2ft.  frombutt.  6  in.  59to59ft.  .I8i  .25 
l2in.-2  ft.  fropi  butt.  6  in.  60to59ft.  .21  .27S 
14  in.-2  ft.  from  butt.  6  in.  50to69ft.  .24  .23i 
i4in.-2ft.  from  butt.  6  in.  70to79ft,  .?'<  .345 
I4in.-2ft.  from  butt.  5  in.  80 to  89  ft.       .3j       .42 


mentioned,  and  in  fact  they  are  the 
same  prices  we  would  quote  to  any  of 
our  customers  in  the  above  noted  terri- 
tory. We  trust  that  the  data  will  serve 
the  purpose  intended,  at  any  rate  we 
know  that  it  is  sufficiently  comprehen- 
sive to  enable  any  contractior  to  u.se  it 
making  estimates.  We  are  really 
pleased  to  be  of  service  to  you  in  this 
matter,  for  we  feel  that  these  prices 
may  serve  as  an  inspiration  to  people 
who  have  prospective  work  to  do  and  to 
get  them  started  to  doing  it  is  a  con- 
sumation  to  be  devoutly  hoped  for." 


Lumber  Shipments  Equal  Orders 

Figures  for  production,  stocks  and 
shipments  furnished  by  the  Southern 
Pine  Association  show  that  in  the 
forty-two  weeks  ending  Oct.  22  there 
were  orders  for  3,112,881,817  ft.  b.ni. 
of  lumber.  Total  shipments  reached 
3,058,102,397  ft.  b.m.,  of  which  2,914,- 
838,279  ft.  b.m.  were  actually  cut  dur- 
ing that  period.  The  West  Coast  Lum- 
bermen's Association  reports  for  the 
same  period  orders  for  2,321,762,205 
ft.  b.m.;  shipments,  2,268,825,776  ft. 
b.m.  and  production,  2,167,219,909  ft. 
b.m. 

For  the  period  ending  Oct.  22,  the 
combined  report  of  these  two  associa- 
tions showed  shipments  as  great  as 
the  demand;  indicating  an  increase  in 
.shipments  and  a  decrease  in  demand 
in  certain  centers,  from  the  recent  high 
point.  Production  for  the  week  ending 
Oct.  22  is  the  highest  recorded  this 
year.  Recent  price  advances  have 
stimulated  the  opening  up  of  more 
mills. 

Latest  News — Orders  for  southern 
pine  have  fallen  off  during  the  last 
two  weeks  from  the  high  period  of  the 
year  established  during  September  and 
October.  Orders  for  the  week  ended 
Nov.  14  were  only  68,000,000  ft.  b.m. 
or  about  8  per  cent  below  the  produc- 
tion for  that  week.  Shipments  have 
not  fallen  so  greatly,  the  average  ship- 
ment per  mill  since  the  first  wpok  in 
>eptember  being  in  excess  of  600.000 
ft.  b.m.,  the  figure  attained  the  week 
ended  Nov.  14. 

TTie  actual  production  for  the  week 
of  Nov.  14  was  74,000,000  ft.  b.m.  or 
18  per  cent  below  normal.  The  total 
orders  on  hand  amounted  to  255,000,000 
ft  b.m. 


The  West  Coast  Lumbermen's  Asso- 
ciation has  started  its  long  defei-red 
litigation  for  lower  rail  freight  rates 
and  simplified  tariffs.  Shippers  of 
West  Coast  forest  products  have  tried 
out  the  increased  rates  now  for  more 
than  a  year,  with  the  result  that  lum- 
bermen are  losing  markets  and  the 
railroads  are  losing  revenue.  The  gov- 
erning board  of  the  West  Coast  Lum- 
bermen's Association  is  convinced  that 
lower  rates  would  have  a  tendency  to- 
ward earning  more  revenue  for  the 
railroads,  at  the  same  time  giving  the 
East  access  to  an  abundant  supply  of 
lumber  with  which  to  meet  its  housing 
situation.  The  Association  claims  its 
attitude  is  co-operative. 


Trend  of  Business 
Stock  Market — More  activity  last 
week  than  the  week  before,  with 
rising  prices;  but  business  is  chiefly 
of  a  professional  nature.  With 
money  more  plentiful  there  is  the 
possibility  of  a  bull  market  develop- 
ing in  the  course  of  several  months; 
ungoverned  speculation,  however,  is 
not  likely,  stocks  being  in  strong 
hands. 

Bonds — Public  interest  centered 
in  new  flotations,  which  frequently 
are  disposed  of  a  few  days  after 
offering.  Subscriptions  to  the  $50,- 
000,000  New  York  Telephone  Co.  re- 
funding mortgage  6s  totaled  over 
$450,000,000,  at  about  100,  despite 
the  fact  that  a  week  before  a  simi- 
lar investment  with  the  same  com- 
pany was  available  at  98.  The  tre- 
mendous interest  in  this  issue  helped 
the  high-grade  public  utility  bonds. 
Municipals  retained  strength  despite 
many  new  issue.  Railroad  bonds  ad- 
vanced, though  trading  was  light. 

Money — Call  loans  4  to  5S  per 
cent,  with  as  low  as  3J  reported 
outside  New  York;  time  money  at 
5  per  cent. 

Foreign  Exchange — Sterling  rose 
to  $4.50,  the  high  price  of  the  year, 
the  previous  record  being  $4.25  on 
May  19. 

Textiles  —  Extremely  small  de- 
mand, with  lalling  prices. 

Steel — Ingot  production  at  40  to 
45  per  cent  capacity,  against  44  per 
cent  for  October,  and  an  increase 
hardly  expected  before  Feb.  1.  The 
total  annual  capacity  is  about  52,- 
000,000  gross  tons  of  ingots,  40,000,- 
000  gross  tons  of  finished  rolled 
steel.  Armament  making  takes  less 
than  one  per  cent  of  capacity,  so  a 
naval  holiday  should  not  seriously 
affect  the  industry.  Railroad  buy- 
ing in  October  estimated  at  $50,- 
000,000,  and  prospects  for  still 
heavier  buying  are  good. 


West  Coast  Lumber  for  Coney 

Island  Broadwalk 

The  lumber  contract  for  surfacing 
Coney  Island's  new  boardwalk  has  just 
been  awarded  a  San  Francisco  concern 
on  specifications  calling  for  1,660,000  ft. 
b.m.  of  2  X  4-in.  vertical  grain  Douglas 
fir  of  the  decking  grade.  The  i^ontract 
calls  for  760,000  ft.b.m.  of  Douglas  fir 
in  23-ft.  lengths;  6.50,000  ft.b.m.  in 
18-ft.  lengths;  and  250,000  ft.b.m.  in 
lengths  of  12  ft.  and  up. 


Engineering  News-Record's 
Materials  Prices 

Weekly  Market  Compiled  by  Nine  Re- 
porters; Monthly   List  the  Work 
of  Twenty 

One  of  the  chief  difficulties  in  the 
way  of  presenting  accurate  and  definite 
price  information  useful  to  engineers, 
contractors  and  sellers  of  construction 
materials,  is  the  fact  that  a  price  in 
itself  means  next  to  nothing.  Quota- 
tions always  require  explanation.  It  is 
not  enough  to  say  that  cement  costs 
$2.40  per  bbl.  in  New  York.  Cement 
also  costs  $2.10  in  New  York.  It  all 
depends  whether  the  contractor  or 
dealer  is  buying.  Again,  if  the  charge 
for  bags  is  added,  cement  then  costs 
$2.80  and  $2.50,  to  contractor  and 
dealer,  respectively.  Carrying  the  ex- 
planation further,  the  contractor's 
price  includes  delivery  on  the  job,  while 
the  price  to  dealers  is  "alongside  dock." 

As  in  the  case  of  cement,  so  with 
lumber,  sand,  gravel,  crushed  stone, 
brick,  lime,  and  the  rest.  Methods  of 
basing  quotations  vary  with  the  differ- 
ent classes  of  materials,  and  the  meth- 
ods prevailing  in  one  city  may  be  en- 
tirely different  from  those  in  another 
center.  In  New  York  Engineering 
News-Record  quotes  sand,  gravel  and 
stone  alongsiiie  dock,  because  con- 
tractors are  permitted  to  purchase 
these  materials  on  that  basis.  Cement, 
on  the  other  hand,  must  be  bought 
through  dealers,  who  quote  only  de- 
livered prices.  In  certain  other  cities, 
where  cement  may  be  obtained  directly 
from  the  manufacturer,  we  quote  f.o.b. 
City. 

'The  fullest  use  of  the  prices  of  con- 
struction materials  published  by  Engi- 
neering News-Record  requires  that  the 
quotations  be  thoroughly  understood. 
The  weekly  market  oi  basic  materials 
carries  a  complete  explanation  in  small 
type  directly  under  the  tabulation  of 
prices  from  nine  important  cities.  The 
complete  list,  published  in  the  first  issue 
of  each  month,  contains  as  much  ex- 
planation as  is  possible  without  making 
the  price  section  cumbersome.  Also,  a 
rapid,  skeleton  review  entitled  "Ups 
and  Downs  of  the  Market"  leads  the 
monthly  list  of  prices. 

Turn  the  page  and  study  the  Weekly 
Construction  Market.  It  is  as  accurate 
as  watchfulness  and  nine  price  report- 
ers can  make  it.  Next  week's  issue, 
Dec.  1,  will  carry  the  monthly  labor 
article  and  the  full  list  of  prices  of  con- 
struction materials. 


Recent  Municipal  Bond  Sales 

Total  $60,890,970 

More  than  $60,000,000  in  municipal 
bonds  have  been  sold  recently  in  thir- 
teen states  and  more  than  $34,000,000 
in  addition  have  been  offered  for  sale. 
Besides,  $10,000,000  in  state  bonds  have 
been  sold  and  an  equal  amount  has  been 
offered  for  sale.  These  statistics  have 
been  compiled  as  a  part  of  a  study  be- 
ing made  regarding  public  works"  and 
the  possibility  for  hastening  construc- 
tion to  relieve  in  some  measure  the  na- 
tion's unemployment.  The  statistics 
were  compiled  by  the  President's  Con- 
ference on  Unemployment.  Public 
works,  which  it  is  hoped  will  be  erected 
or  extended  by  these  municipal  bonds, 
include  highways,  schools,  sewers,  fil- 
tration plants,  water  works,  hospitals, 
parks,  forest  reserves,  bridges,   lights, 
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paving,  court  houses,  fire  department 
and  street  department  equipment, 
streets  and  sidewalks,  beach  improve- 
ments and  memorial  playgrounds. 

Col.  Arthur  Woods,  chairman  of  the 
committee  on  civic  and  emergency 
measures  of  the  President's  Conference 
on  Unemployment,  is  in  correspondence 
with  mayors  of  cities  of  more  than 
20,000  inhabitants  to  learn  the  status  of 
their  unemployment  and  what  emer- 
gency measures  are  being  taken  to  pro- 
vide employment  for  men  and  women 
who  need  it. 


Vanderlip  on  a  World  Bank 

The  temptation  to  enter  upon  a  pro- 
cess of  depreciation  by  issuing  too 
much  paper  money  on  the  theory  that 
what  has  seemed  to  help  German  indus- 
try might  do  something  for  manufac- 
turers in  other  countries  was  declared 
by  Frank  A.  Vanderlip,  the  American 
banker,  recently,  to  be  a  certain  path 
to  national  bankruptcy.  As  a  means 
of  stabilizing  international  finance  he 
has  put  forward  the  idea  of  a  world 
bank,  with  an  international  dollar. 


According  to  Mr.  Vanderlip  the  plan 
would  leave  every  finance  free  to  go  on 
printing  as  many  notes  of  his  own 
national  currency  as  he  please;  it  would 
merely  establish  a  double  currency,  such 
as  already  exists  in  some  of  the  South 
American  countries  and  in  the  Far 
East.  In  brief,  the  proposition  is  to 
organize  a  banking  corporation  with  a 
paid-in  capital  of  $1,000,000,000  in 
gold,  with  power  to  increase,  the  capital 
to  be  divided  into  shares  of  $100  each. 
Subscription  "to  these  shares  would  be 
open  to  anyone  able  to  buy  with  gold. 


Weekly  Construction  Market 


THIS  limited  price  list  is  published  weekly  for  the     changes  on  the  less  important  materials.     Moreover,      quotations  for  all  construction  materials  and  for  the 
purpose  of  giving  current  prices  on  the   principal     only  the  chief  cities  are  quoted.  important  cities.    The  last  complete  Ust  will  be  found 

construction  materials,  and  of  noting  important  price         The  first  issue  of  each  month   carries  complete     in  the  issue  of  November  3,  the  next,  on  December  I. 


Steel  Products:                           New  York  Atlanta 

Structural  shapes,  100  lb -32.78  24.00 

Structural  rivets,  100  lb 3.70  5,25 

Reinforcing  bars,  I  in.  and  larger,  100 

lb -2.68  3.20 

Steel   pipe,   black,   3J   to  6  in.  lap, 

discount    51%  -57.65% 

Cast-iron  pipe,  6in.  and  over,  ton     47.30@48,30  -1-45.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.40  +2,69 

Gravel,  |  in,,  cu.yd 1 .  75  — 1 .  85 

Sand,  cu.yd -1 .00  -1.25 

Crushed  stone,  |  in.,  cu.yd 1.80  to  1 .90  —2  .00 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft -1-47.50  38.00 

Lime,  finishing,  hydrated,  ton 16.99  19.00 

Lime   common,  lump,  per  bbl. ..  .-3. 39@3. 69  —1.50 

Common  brick,  delivered,  1,000.  .  .        18.40  -9.00 
Hollow     building     tile,     4x12x12, 

block Not  used  —.0675 

Hollow    partition    tile     4x12x12, 

block 11120  -.0675 

Linseed  oil.  raw,  5  bbl.  lots,  gal 72  — .79 

Common  Labor: 

Common  labor,  union,  hour 7S  .35 

Common  labor,  non-union,  hour .20 


Dallas 

?4.00 

5.50 

3. SO 


Minne- 
Chicago    apolis 

22.88    23.06 
3.43       4.15 

2.68      3.08J 


Denver 

33.75 
4.25 

3.S7J 


45%  57%      58.9-5%    38% 

54.30      42.60{g44,10  47.80      -|-72,00 


2.55 
2.25 
2.25 
3.20 


37  00 
25.00 
2.75 
12,72 

.124 

.124 

—.85 

'.'35@".45 


1.97  2.26 

1.65  1.50 

1.65  .50 

1.60  2.25 


48.00 
18.00 
1.40 
11.00 


35.00 
29.00 
1.40 
17  00 


.0821  .092 

.0657  .... 

-I-.76   .80 


3.10 
2.50 
1.10 
3.50 


50.00 
30,00 
2.95 
14.00 

.09 

.10 

+  .92 


.72^ 
.35@.40 


.50(S).55 
,3S@.40 


San 

Francisco 

23.70 

5.50 

2.90 

51.8% 
50.00 


2.84 
2.25 
1.50 
2.25 


30,00 

22.00 

1.90 

18.00 

.124 

.14J 

.83 

.75 
.50@.55 


Seattle    Montreal 
24.00      24.00 
-4.25        6.50 


3.75 


50% 
53.00 


3.10 
1.50 
1.50 
3.00 


3.25 


35.10 
60,00 


3,12 
1.50 
1,25 
2.10 


24.00  120.00 
—27.00  21,00 
-1-3.25        15.00 

14.00       16.00 

.10  .08®.  29 

.11  

.79  .85 

.50@.60 

.50  .25®. 30 


Explanation  of  Prices — Prices  arc  to  con- 
tractors in  carload  lots  unless  other  iiuan- 
tics  are  specified.  Increa.ses  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  signs.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  is  given : 
45-6%  means  a  discount  of  43  and  5  per 
cent,  45'&50  means  a  range  of  45  to  50  per 
cent.  Charge  of  15c.  per  100  lb.  for  cutting 
reinforced  steel  into  2-ft  lengths  or  over. 
New  York  quotations  are  delivered  except 
tiles,  which  are  "on  truck.s."  Common  lump 
lime  per  230-lb.  net ;  both  lump  and  hy- 
drated quoted  f  o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quotxl  along- 
side dock.  C.mint  delivered  to  contractors 
on  job.  ChlcaKO  quotes  hydrated  lime  in 
50-lb  bags;  common  lump  lime  per  180-lb. 


net.  Minneapolis  quotes  on  fir  instead 
of  pine.  Brick  and  hollow  tile  de- 
livered. Cement  on  cars;  $2.4."i  delivered. 
Gravel,  sand  and  crushed  stone  quote  at  pit. 
We  quote  on  brown  lime  per  180-11).  net; 
white  is  $1.70  for  Kelly  l.-ihuul  and  $l.."i.. 
for  Sheboygan,  Common  labor  not  organ- 
ized. Denver  quotes  cement  "on  tracks  '  ; 
gravel  and  sand  at  pit,  stone  on  cars,  lime, 
brick,  hollow  tile  and  lumber  on  job.  Tile 
price  is  at  warehouse.  I.inseed  oil,  deliv- 
ered. Common  lump  lime  per  180-lb,  net. 
Atlanta  quotes  sand,  stone  and  gravel 
Iirr  ton  instead  of  cu.yd  Common  lump 
lime  per  l.'iii-lb.  net.  n»llns  quotas  lime 
[ler  180-lb.  kbl.  Steel,  cast-iron  pipe  and 
crushed  stone  f,o.b.  cars,  other  materials 
delivered.      San    Francisco   quotes  on   Heath 


tile,  5J  X  8  x  lis.  Prices  are  all  f.o.b.  war«- 
houses  except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Common  lump  lime  per  ISO-lb.  net. 
Lumber  prices  are  to  contractors  in  yards  at 
San  Francisco.  Seattle  quotes  on  Douglas 
fir  instead  of  pine.  Lump  finishing  lime  per 
ISO-Ib.  not,  Montreal  quotes  sand,  stone, 
gravel  and  lump  lime  per  ton.  Cement,  lime 
and  tile  are  delivered ;  sand,  gravel  and 
ston«,  on  siding ;  brick  fob.  plant ;  steel 
and  pipe  at  warehouse.  Hollow  tile,  per  ft. 
Cement  price  is  in  Canadian  funds  (the 
Canadian  dollar  stands  at  91.2  cents).  Bag 
change  is  80c.  per  bbl.  Discount  of  lae.  per 
bbl.  for  payment  within  20  days  from  date 
of  shipment.     Steel  pipe  per  100  ft.  net. 


The  only  advances  in  prices  of  con- 
struction materials,  reported  from  eitlht 
representative  American  cities,  occur  in 
cast-iron  pipe,  cement,  lumber  and  lin- 
seed oil.  Cast-iron  pipe  is  quoted  in 
Atlanta  at  $45  as  against  .$40.50. 
Cement  has  advanced  9c.  per  bbl,  in 
Atlanta.  Pine  lumber  is  quoted  at 
$42,50,  wholesale,  as  aRainst  $40  per  M 
ft,  in  New  York.  Linseed  oil  a<lv.inced 
2c.  in  Denver  and  ChicaRO,  but  dropped 
8c.  in  Dallas  and  6c,  per  gal,  in  Atlanta, 
Increased  demands  in  these  four  com- 
modities have  been  reflected  in  stimu- 


Changes  Since  Last  Week 

lated  prices;  while  twelve  of  the  other 
principle  materials  in  the  construction 
market  show  a  downward  trend  in 
price. 

The  minimum  of  $1.50  on  steel  shapes 
and  bars  continues  to  be  quoted,  on 
largo  tonnages,  at  the  Pittsburgh  mills; 
small  tonnages  5c.@10c.  per  100-lb. 
higher.  Regardless  of  the  stability  of 
the  mill  price  on  large  tonnages,  the 
New  York  warehouses  quote  a  drop  of 
10c.  per  100-lb,  on  structural  shapes  and 
reinforcing  bars.  Shapes  are  quoted  at 
$2.78  as  against  $2.88  and  bars  at  $2.68 


as    compared    with    $2.78    per    100-lb., 
previously. 

Structural  rivets  are  quoted  in  Seattle 
at  $4.25  as  against  $4,.'S0  per  100-lb. 
Atlanta  quotes  reductions  ranging  from 
10c  to  15c.  per  cu.  yd.  in  all  concreting 
materials  excepting  cement;  a  drop  of 
10c.  per  bbl.  in  common  lump  lime;  a 
decrease  of  $1.50  per  1000  in  common 
brick  and  a  slight  reduction  in  hollow 
tile.  New  York  quotes  sand  at  $1  as 
against  $1.25  per  cu.yd.  and  common 
lump  lime  at  $3.:?i)(n)$3.69  as  compared 
with  $3.69  per  bbl.,  formerly. 
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Bringing  Pressure  for 

INSISTENT  are  the  demands  that  the  disarmament 
conference  resolve  itself,  when  its  naval  and  Far 
Eastern  programs  are  disposed  of,  into  an  economic  con- 
ference. Rumor  has  it  that  this  will  be  Lloyd  George's 
proposal  should  he  come  here.  But  it  should  not  be 
Lloyd  George's  proposal  merely;  it  should  be  the  pro- 
posal of  every  American  business  man  and  engineer 
as  well. 

We  need  naval  disarmament,  we  need  a  settlement  of 
Far  Eastern  questions,  but  we  need  above  all — because 
of  their  immediate  pressing  importance — a  solution  of 
the  problems  that  flow  out  of  the  financial  difficulties  of 
continental  Europe.  This  economic  breakdo\\^^  is  daily 
unsettling  international  trade,  and  the  dire  consequences 
of  the  possible  bankruptcy  of  Germany  no  man  can 
clearly  forsee.  No  single  nation  can  stop  the  down- 
ward course  of  things;  it  must  be  done  by  international 
agreement. 

Preceding  an  economic  discussion,  however,  whose 
end  result  would  be  the  stabilization  of  exchanges,  must 
come  the  balancing  of  budgets,  for  otherwise  the  print- 
ing of  paper  money  cannot  be  stopped.  The  balancing 
of  the  budgets,  then,  is  the  crux  of  the  situation  and 
their  unbalancing  is  due  to  the  maintenance  of  their 


an  Economic  Conference 

land  armaments.  In  fact,  the  cost  of  these  land  arma- 
ments is  almost  exactly  equal  to  the  amount  by  which 
the  budgets  are  out  of  balance. 

The  first  step,  then,  is  to  resolve  the  Washington 
conference,  after  the  naval  and  Far  Eastern  questions 
are  out  of  the  way,  into  a  land-disarmament  meeting. 
Land  disarmament  is,  indeed,  on  the  present  agenda, 
but  unless  the  influence  of  the  public  is  brought  to  bear 
it  may  not  be  taken  up.  If  substantial  land  disarma- 
ment be  agreed  to,  the  budget  balancing  will  not  be 
exceedingly  difficult,  and  stabilization,  necessarily  in- 
volving a  temporary  respite  in  German  indemnity  pay- 
ments, will  be  easy. 

American  business  men  then — and  the  engineers  with 
them,  as  an  integral  part  of  the  business  structure — 
should  being  their  influence  to  bear  upon  the  President 
and  his  cabinet  to  secure  a  consideration  of  land  dis- 
armament and  then  of  the  European  economic  ills  which 
are  unsettling  the  world.  These  are  the  foremost  busi- 
ness questions — and  business  hindrances — of  the  day. 
It  is  the  duty  of  American  business  men  to  demand  that 
these  hindrances  be  removed  by  international  co-opera- 
tion, flowing  out  of  international  conference. 

It  is  a  time  to  act. 


November  Highway  Contracts 

WHETHER  the  general  appeal  that  highway  con- 
tracts be  let  early  as  a  part  of  the  unemployment 
relief  program  has  been  heeded,  or  whether  the  volume 
of  highway  construction  in  1922  is  to  surpass  any  pre- 
ceding year,  is  difficult  of  determination  from  available 
figures.  But  the  fact  remains  that  during  November 
the  value  of  highway  contracts  was  almost  double  in 
volume  that  of  any  previous  year.  A  multiplicity  of 
forecasts  and  explanations  may  be  deduced  from  the 
comparative  figures  of  the  past  three  years.  Here  they 
are:  1919,  $11,270,000;  1920,  $12,443,000;  and  1921, 
$20,750,000. 

Volume  of  Construction 

CONTRACT  values  for  all  classes  of  construction 
have  been  as  high  as  for  street  and  road  work.  In 
money  involved  the  figures  for  November,  1920  and  1921 
are,  in  round  numbers.  $76,000,000  and  $97,000,000 
respectively.  However,  in  comparative  volume,  the  past 
month  has  doubled  the  same  month  of  1920,  for  the 
Engineerinf)  News-Record  Construction  Volume  Index 
Number  is  101  for  this  November  as  again.st  51  for  last. 
Reiteration  of  a  former  assertion  that  the  construction 
industry  is  not  in  as  bad  a  .state  as  the  popular  mind 
would  have  it,  seems  pertinent.  Even  though  1913  may 
have  been  a  slightly  subnormal  construction  year,  the 
index  number  for  November  shows  a  volume  of  build- 
ing done  equal  to  the  average  month  of  1913.  Part  of 
the  cry  that  construction  conditions  are  bad  may  be 


explained  by  the  inability  of  business  men  to  forget  the 
fat  war  years.  Like  the  ghost  of  Banquo,  its  shade  will 
not  down. 

Jail  for  Material  Ring 

AT  LAST  members  of  a  material  ring  in  the  building 
,.  industry  have  got  their  just  deserts.  A  federal 
judge  sitting  at  New  York  passed  sentence  last  week 
upon  four  tile  and  mantel  contractors  who  had  pleaded 
guilty  to  violations  of  the  Sherman  anti-trust  law. 
They  had  been  guilty  of  restraint  of  trade  and  the  judge 
deemed  their  cases  so  flagrant  that  he  refused  to  let 
them  off'  with  fines.  This  is  the  proper  medicine  to 
apply  in  these  cases.  The  building  material  rings — 
both  on  the  part  of  the  material  dealers  and  on  the  part 
of  laboi- — have  been  extremely  flagrant  at  New  York. 
Severe  punishment  is  called  for,  and  Judge  Van  Fleet 
proved  equal  to  the  occasion  in  four  cases  last  week. 
Fifty-two  of  the  ofTenders,  however,  were  let  off  with 
fines  of  from  $500  to  $5,000. 

To  the  Point 

BECAUSE  a  time  limit  was  set  and  observed  for  the 
score  or  more  of  papers  at  the  meetings  on  sanita- 
tion problems  held  by  the  American  Society  of  Civil 
Engineers  in  recognition  of  the  Jubilee  convention  of 
the  American  Public  Health  Association  two  weeks  ago, 
the  papers  themselves  were  unusually  interesting  and 
ample  time  for  discussion  was  afforded  and  utilized. 
The    three    main    topics — sewage,    odor,    water — were 
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ably  presented  from  various  aspects  by  well  chosen 
speakers,  not  one  of  whom  droned  on  far  beyond  his 
time  limit,  regardless  of  the  rights  of  other  chosen 
speakers  and  of  those  who  wished  to  take  part  in  the 
general  discussion.  Program  framers  and  speakers 
alike  for  other  technical  society  meetings  may  well  heed 
this  object  lesson. 

Virgin  Fields 

ALERT-MINDED  listeners  at  the  meetings  just 
L  noted,  as  well  as  those  of  the  sanitary  engineer- 
ing section  of  the  American  Public  Health  Association 
( see  brief  abstracts  of  papers  before  each,  elsewhere  in 
this  issue)  were  impressed  with  the  many  almost  virgin 
fields  for  sanitary  engineers  and  allied  workers  now 
open  or  awaiting  the  pioneer.  These  opportunities  are 
most  evident  in  connection  with  water  and  sewage  treat- 
ment, because  the  much  that  has  been  accomplished 
here  shows  more  clearly  eveiy  day  no  end  of  unsolved 
problems.  The  same  is  true  of  garbage  disposal, 
although  this  may  not  be  so  clearly  evident  to  more  than 
a  very  few,  because  as  yet  not  all  sanitary  engineers — 
much  less  city  officials  and  the  general  public  realize 
that  garbage  disposal  is  an  important  branch  of  sani- 
tary engineering,  or  else  there  would  be  more  than  the 
present  half  dozen  engineers  specializing  in  that  field. 

Odor  Engineering 

NEWEST  AND  FREEST  from  able  competition  is 
the  field  of  odor  engineering.  This  is  so  closely 
associated  with  the  sanitaiy  control  of  other  nuisances, 
that  nuisance  engineering  might  be  a  better  although  a 
less  catching  term.  Besides  being  intimately  connected 
with  sewage  and  garbage  disposal,  particularly  the 
latter,  there  has  of  late  been  a  large  and  rapidly  grow- 
ing volume  of  complaints  and  litigation  over  the  odors 
produced  by  a  variety  of  industrial  plants,  notably  oil 
refineries.  The  control  of  these  and  many  other  odors 
requires  a  theoretical  and  practical  knowledge  of 
various  branches  of  civil  and  mechanical  engineering, 
chemistry,  bacteriology  in  some  cases,  meteorology  and 
both  physiology  and  psychology.  Odor  or  nuisance 
engineering  should  attract  the  younger  engineers 
because  of  its  novelty  and  their  adaptability  to  advent- 
ure, and  also  the  older  engineers  having  a  background 
of  experience,  mature  judgment  and  knowledge  of 
men  and  of  courts — for  much  of  odor  engineering  prac- 
tice will  be  before  the  courts  or  semi-judicial  bodies  like 
state  departments  of  health. 

Diplomacy  in  Labor  Organization 

IT  HAS  been  repeatedly  pointed  out  that  many  of  the 
difficulties  between  capital  and  labor  are  due  to  the 
fighting  executives  on  either  side.  They  have  been 
developed  in  a  day  when  only  through  a  show  of 
strength  was  it  believed  that  a  satisfactory  settlement 
could  be  secured.  As  was  to  be  expected  upward  prog- 
ress has  been  more  rapid  among  the  employers,  and 
there  have  been  repeated  pleadings  that  there  were 
needed  in  lalwr  ranks  bro.-idniindcd  leaders  whose 
strength  lay  in  their  knowledge  and  diplomacy  rather 
than  in  their  muscles  and  in  their  jaws.  England,  so  it 
is  stated  by  Mr.  B.  S.  Rowntree  in  a  statement  to  this 
journal,  has  worked  through  its  labor  experiences  to  this 
point.  The  old  style  of  strong  armed  and  loud  voiced 
labor  leaders  is  disappearing — in  fact,  has  disappeared 
— from  many  of  the  trades  unions.  Instead  there  has 
arisen  the  conciliator  and  diplomat,  who  plays  fair  and 


whose  strength  lies  in  a  showing  of  facts.  With  this 
type  of  leader,  Mr.  Rowntree  states,  it  is  easy  to  deal 
satisfactorily.  In  his  own  plant  of  7,000  employees, 
dealing  with  such  leaders,  there  has  never  been  a  strike, 
while  one  of  the  recent  labor  adjusters  assured  him 
that  there  had  never  been  a  strike  in  any  plant  in  which 
he  had  conducted  the  negotiations  and  that  within  two 
months  of  the  time  he  was  speaking  seventeen  disputes 
had  been  satisfactorily  settled.  We  must  recognize,  of 
course,  the  difference  between  the  situation  in  England, 
where  labor  is  much  more  largely  unionized  than  here, 
and  in  the  United  States.  Nevertheless,  the  method  of 
conciliation  of  trying  to  work  in  fairness  should  be 
quite  as  productive  here  as  abroad.  It  means  a  tre- 
mendous change,  however,  in  the  type  of  leadership  ■ 
rampant  today  in  the  American  Federation  of  Labor  I 
and  its  subsidiary  organizations.  " 

A  British  View  of  American  Roads 

THANKS  to  the  custom  of  the  American  daily  press 
in  interviewing  notable  foreign  visitoi's,  we  have 
frequently  been  able  to  see  ourselves  and  our  cities  in 
the  mirror  of  European  opinion.  Such  impressions, 
however,  have  generally  come  from  statesmen,  opera 
singers,  bankers,  soldiers,  artists — almost  every  one  ex- 
cept the  engineer.  Their  comments,  for  the  most  part, 
have  related  to  New  York — its  skyscrapers,  hotels,  the 
subway  jam — and  the  personal  characteristics  of  the 
American  woman.  We  have  had  very  little  frank  com- 
ment on  our  engineering  practice.  In  this  issue,  howi 
ever,  Mr.  Dryland,  county  engineer  of  Middlesex,  Eng-  | 
land,  who  spent  a  month  in  this  country  last  summer,  I 
presents  a  number  of  interesting  and  valuable  impres- 
sions of  our  roadbuilding  methods  and  problems  of  high- 
way transport.  Backed  by  forty  years  of  experience  in 
English  highway  construction  and  maintenance  his 
views  on  our  work  offer  much  food  for  thought.  Ameri- 
can highway  engineers,  during  the  last  few  years,  have 
made  no  effort  to  conceal  their  anxiety  over  the  increas- 
ing number  of  heavy  motor  trucks.  Nevertheless,  an.v 
one  who  feels  that  the  present  weight  and  volume  of 
traffic  are  near  the  peak  of  development  should  heed 
Mr.  Dryland's  warning  that  "our  troubles  are  only  be- 
ginning." The  English  road  authorities,  today,  are  be- 
ing called  upon  to  provide  for  much  heavier  weight? 
than  are  American  engineers.  A  disturbing  factor  in 
the  London  suburban  districts  is  the  surprising  develop- 
ment of  traffic  by  buses  and  charabancs,  the  latter  pas- 
senger-carrying vehicles  accommodating  about  fifty  per- 
sons and  of  a  type  comparable  to  our  "sight-seeing" 
automobiles.  If  American  experience  is  to  duplicate 
that  of  the  English  counties,  our  highway  engineers 
have  much  to  think  about  in  planning  new  road  types 
for  heavier  loads  than  are  now  common.  Mr.  Dryland's 
article  is  valuable  chiefly  in  the  stimulus  it  will  give  to 
the  study  of  highway  transport  problems  not  only  of 
today  but  of  tomorrow. 

Proposals  for  Engineering  Services 

THE  iniquity  of  the  practice  of  engineers  bidding 
against  each  other  in  answer  to  proposals  for 
engineering  services  lies  largely  in  the  temptation  to 
cut  fees  to  such  an  extent  that  good  work  cannot  bo 
done.  Much  of  the  lay  complaint  of  poor  work  arises 
from  the  fact  that  the  engineer  was  chosen  on  a  low- 
price  basis  rather  than  on  his  technical  qualifications. 
Remedial    measures    have    been    discussed    for    many 
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years,  mostly  behind  closed  doors.  However,  not  until 
each  engineer  is  activated  sufficiently  to  do  his  bit  in 
educating  the  public  whenever  the  occasion  arises,  will 
the  practice  of  city  officials  of  advertising  for  engineer- 
ing service  on  a  bargain-counter  basis  be  eliminated. 
Engineering  society  codes  of  ethics  forbidding  members 
from  bartering  their  professional  talents  purely  on  a 
money  competitive  basis  are  of  little  use  unless  they 
are  applied. 

Engineers  do  improve  the  opportunity,  perhaps  more 
frequently  than  is  realized.  When  George  Champe,  a 
civil  engineer  of  Toledo,  was  sent  a  3-in.  advertisement 
asking  for  proposals  for  competent  engineers  for  the 
preparation  of  plans,  surveys  and  supervision  of  the 
proposed  water-works  improvement  in  Wellsville,  Ohio, 
he  wrote  the  director  of  public  service  as  follows:  "I 
am  sure  that  you  would  not  employ  this  method  of 
securing  a  comptent  physician  for  your  family,  or  if 
you  did,  the  physician  who  responded  would  probably 
not  be  very  competent.  Nor  would  you  employ  this 
method  of  securing  an  attorney  if  you  had  an  important 
case  in  court.  I  am,  therefore,  very  much  disappointed 
that  you  should  expect  the  engineers  to  enter  into 
unprofessional  bidding  and  that  I  cannot  hope  to  serve 
you  in  the  proposed  improvements." 

When  every  ad  of  this  kind  brings  to  the  advertiser 
an  avalanche  of  letters  like  Mr.  Champe's,  better 
methods  will  prevail. 


The  Halting  Recessional  of  Russia 

RECENTLY  reports  have  been  coming  out  of  Russia 
.  to  the  effect  that  the  Bolshevik  government  had 
lost  faith  in  the  ability  of  the  Communistic  era  to 
restore  the  country's  industrial  life  and  was  granting 
private  concessions  'for  the  developm,ent  of  natural 
resources  and  the  operation  of  industries.  The 
reports  have  been  true,  but  when  the  circumstances 
attendant  upon  the  grants — or  proposed  grants — of 
these  concessions  are  known  it  is  realized  that  Russia's 
re-conversion  to  a  property-rights  regime  is  not  whole 
hearted.    Her  recessional  is  halting. 

The  situation  is  made  clear  by  a  copy,  just  at  hand, 
of  a  proposed  contract  between  the  Bolshevik  govern- 
ment and  an  English  company  which  was  seeking, 
under  the  supposed  new  order,  a  concession  to  resume 
charge  of  its  own  mines.  After  protracted  negotia- 
tions, in  part  with  Krassin,  the  Bolshevik  representa- 
tive in  London,  and  in  part  with  Bolshevik  officials  in 
Moscow,  the  English  company  found  it  impossible  to 
accept  the  terms  and  withdrew  from  the  negotiations. 

It  should  be  remembered  that  the  company  in  ques- 
tion was  not  an  adventurer  willing  to  take  long  chances 
in  a  very  greatly  disturbed  field  of  operations.  It  had 
for  years  operated  the  properties,  and  sought  merely 
to  reassume  control.  Its  withdrawal  from  the  negotia- 
tions was  due  to  the  Soviet  insistence  upon  absolute 
control  of  personnel  and  every  feature  of  the  operation. 

For  example,  the  clause  governing  labor  was  such 
that  no  guaranty  was  to  be  given  to  the  concessionaire 
that  those  employed  would  be  allowed  to  remain  on  their 
jobs.  The  laws  permit  of  searches,  arrests,  extraction 
of  papers  or  documents,  etc.,  to  be  made  at  the  will  of 
the  local  authorities,  while  workmen  are  subject  to  labor 
conscription  and  may,  no  matter  what  their  .skill, 
whether  manual  or  intellectual,  be  put  at  any  class  of 
work.  In  fact,  it  is  standard  practice  to  put  skilled  men 
at  quite  menial  labor. 


Again,  the  Soviet  government  demanded  that  the 
third,  and  customarily  neutral  member  of  the  arbitra- 
tion commission  which  was  to  settle  disputes  as  to  the 
meaning  or  fulfillment  of  the  agreement  be  a  Russian. 
This  the  company  refused  to  accept,  for  it  would  run 
the  risk  of  having  the  third  man  a  Communist,  who, 
for  obvious  reasons,  could  not  be  expected  to  render 
justice  to  a  capitalistic  organization.  Even  if  he  were 
not  a  member  of  the  Communist  party,  no  man  is  free 
in  Russia  today  and  being  subject  to  labor  conscription, 
to  eveiT  kind  of  restriction  in  his  home  and  movements, 
he  is  always  in  a  position  of  subjection  to  the  Com- 
munist state.  In  fact,  he  and  his  family  are  dependent 
for  their  daily  ration  of  food  on  the  pleasure  of  the 
government. 

Moreover,  had  the  company  entered  into  a  contract 
minus  an  arbitration  board,  it  would  have  been  subject 
to  the  operations  of  the  regime  as  it  is.  Since  this 
regime  does  not  recognize  any  obligations  between 
individuals,  no  contract  or  obligation  between  parties 
can  be  enforced,  nor  does  the  state  itself  recognize  any 
obligation  to  individuals  or  subjects.  The  only  obliga- 
tion recognized  and  enforced  is  the  absolute  subjection 
of  every  individual  to  the  state.  The  contract,  there- 
fore, without  an  arbitration  board  would  have  been  a 
mere  scrap  of  paper.  In  fact,  in  the  light  of  Mr. 
Keeley's  characterization  of  the  Bolsheviki  in  this  issue, 
there  is  doubt  as  to  the  value  of  any  contract. 

Finally,  engagement  of  all  persons  was  to  be  governed 
by  a  supplemental  agreement  made  between  the  com- 
pany and  the  AU-Russian  Council  of  Professional 
Unions,  a  mis-named  organization  to  which  all  workers, 
even  laborers,  must  belong.  Under  this  proposed  agree- 
ment all  engagements  and  discharges  were  to  be  subject 
to  the  approval  of  the  unions.  The  consequent  restric- 
tion upon  the  freedom  of  the  concessionaire  in  operating 
and  developing  his  enterprise  is  evident.  Further,  the 
unions  insisted  that  the  concessionaire  bring  all  of  the 
supplies  for  the  personal  needs  of  the  workmen  and 
their  families  from  abroad,  this  to  continue  for  not  less 
than  seven  years.  Though  it  was  pointed  out  to  the 
unions  that  this  would  require  the  bringing  of  food 
from  America  and  that  there  was  surplus  food  in  a 
neighboring  province  which  the  Soviet  government  was 
unable  to  move,  the  unions  insisted  upon  these  terms. 

All  in  all,  it  was  apparent  that  the  contracts  pro- 
posed by  the  Soviet  government  were  not  drawn  in  the 
interests  of  the  workers,  nor  were  they  intended  to  give 
the  concessionaire  a  sufliciently  free  hand  to  enable  him 
to  operate  the  property  eflnciently.  The  sole  object 
seemed  to  be  to  keep  undisputed  control  of  the  opera- 
tions, despite  the  intent  implied  by  the  letting  of  a 
contract,  in  the  hands  of  the  Soviet  authorities. 

It  is  apparent,  then,  that  while  Russia  is  foi-ced  to 
relinquish  something  of  her  strictly  Communistic 
theories,  she  has  not  yet  gone  far  enough  on  the  road 
to  make  her  proposals  inviting  to  outside  capital.  With 
the  start  away  from  pure  Communistic  theories,  how- 
ever, it  is  to  be  hoped  that  the  time  of  the  break-up  is 
not  far  away.  It  is  known  that  Lenin  and  Trotzky  are 
getting  farther  apart,  the  former  leaning  toward  a 
modification  of  the  ultra-radical  doctrines  and  the 
latter  holding  fast  to  them.  The  break  in  the  lines  can- 
not come  too  soon  for  the  good  of  Russia  and  for  the 
rest  of  the  world,  which  needs  for  healthy  trade  restora- 
tion the  consumptive  power  and  the  productive  ability 
of  the  Russian  people. 
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Driving  a  20,000  Sec.  Ft.  Flood  Protection  Tunnel 

Turkey  Creek  Diversion  Works  at  Kansas  City  Includes  28  x  28-ft.  Tunnel  Through  Bedrock  Requiring 
Grade  Change — Shovels  Air  Driven — Machine  Mixed  Concrete  Placed  by  Air 


FLOOD  prevention  measures  at  Kansas  City  which 
have  been  under  way  for  some  years  involve  among 
other  things  the  diversion  of  Turkey  Creek  with  a 
maximum  estimated  flow  of  20,000  sec.ft.  through  500 
ft.  of  open  channel,  1,300  ft.  of  28  x  28-ft.  tunnel  and 
•200  ft.  of  concrete  box  "subway."  A  general  descrip- 
tion of  the  flood  prevention  program  appeared  in  Engi- 
neering News,  December  26,  1912,  p.  1194;  this  article 
is  devoted  mainly  to  the  construction  operations  in  driv- 
ing the  tunnel,  with  particular  reference  to  the  grade 
change  to  avoid  bedrock,  the  use  of  air  driven  shovels 
and  the  method  of  placing  the  concrete. 


general      manager,      St. 
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PROFILK  ON  CENTER  LINE  OF  TmiKEY   CREEK   FLOOD   DIVERSION  TUN.XEL 


Turkey  Creek  is  a  comparatively  small  stream  rising 
in  the  hills  south  of  Rosedale,  Kan.,  through  which  it 
flows  across  a  corner  of  Kansas  City,  Kan.,  continuing 
acro.ss  the  state  line  into  Kansas  City,  Mo.,  finally 
crossing  the  state  line  again  and  emptying  into  the  Kaw 
River  within  the  city  of  Kansas  City,  Kan.  It  drains 
an  area  13  miles  long  and  2j  miles  wide  embracing 
about  15,000  acres.  Outside  of  the  cities  the  drainage 
area  consists  in  general  of  rolling  lands  with  pre- 
cipitous slopes;  within  the  cities  the  land  is  much 
flatter,  but  the  paved  streets  and  sewers  occasion 
equally  rapid  concentration  of  rainfall.  Ordinarily 
there  is  little  flow  in  the  creek  (less  than  10  sec. -ft.) 
but  at  high  water  periods  the  creek  formerly  over- 
flowed its  banks  in  its  lower  reaches  and  caused  large 
flood  damages  to  residence,  business  and  railroad  prop- 
erty adjacent.  Thf  principal  floods  in  recent  years 
occurred  in  1903,  190(;,  1908  and  1914. 

The  flood  of  September,  1914,  was  caused  by  an 
excessive  rain  on  Sept.  6  and  7.  Government  records 
at  Kansas  City,  Mo.,  .showed  a  rainfall  of  7.02  in.  be- 
tween 11  p.m.  Sept.  6  and  10  a.m.  the  next  day.  It  is 
thought  that  the  rain  was  even  heavier  than  this  in  the 
Turkey  Creek  watershed  though  no  data  covering  this 
is  available.  This  flood  covered  the  valley  to  various 
depths  up  to  10  ft.  and  spread  out  over  the  low  lands 
south  of  the  mouth  of  Turkey  Creek  to  sufflcient  depth 
to  overtop  the  levee  along  the  Kaw  River  destroying  it 
in  several  places.  But  earlier  floods  had  demonstrated 
the  necessity  of  protection  for  overflowed  land,  and  in 
1910  Kansas  City,  Mo.,  began  active  work  in  the  de- 


velopment of  a  suitable  plan.  Such  a  plan  involved 
not  only  the  protection  of  property  from  floods  due  to 
rains  over  the  Turkey  Creek  watershed  but  also  pro- 
tection from  back  water  from  the  Kaw  River.  Any 
diversion  of  Turkey  Creek  necessarily  also  involved 
provision  for  the  sanitary  and  storm  sewage  then  being 
discharged  into  the  creek. 

A  comprehensive  plan,  generally  spoken  of  as  the 
Ash  or  Tunnel  plan,  was  accordingly  developed  during 
1910  and  1911  by  L.  R.  Ash,  then  city  engineer.  [It  is 
said  the  original  idea  came  from  J.  E.  Hutchi.son, 
Louis-San-Francisco  Ry. — 
Editor.]  The  plan  contem- 
plated the  diversion  of  Turkey 
Creek  by  a  dam  across  it  just 
below  Ely  Road  (now  Packard 
St.)  in  the  city  of  Rosedale, 
Kan.,  a  tunnel  through  Grey- 
stone  Heights  to  carry  the 
diverted  stream  into  the  Kaw 
River  and  a  sewer  commencing 
below  the  dam  to  carrj'  the 
sanitary  and  storm  sewage 
of  this  lower  reach  into  the 
Kaw  River.  This  plan  involved 
also  the  reclamation  of  the 
area  in  Missouri  then  occupied 
by  Turkey  Creek;  more  than 
11  acres  was  thus  to  be  made 
available  to  the  railroads  and 
Sfotlc  Yards  Co.,  owning  the 
Owing  to  the  several  interests 
and    funds    were    not 
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contiguous  property 

involved    sufficient    co-operation 

available  to  start  work  for  eight  years  after  the  project 

was  launched,  although  the  damage  in   the  meanwhilp 

had  equalled  about  half  the  cost.     The  diversion  was 

completed  in  1920. 

Capacity. — The  tunnel  and  the  improved  creek  chan- 
nel above  the  tunnel  provide  a  maximum  capacity  of 
20,000  sec. -ft.  corresponding  to  a  run-off  of  li  in.  per 
hour  from  the  drainage  area  of  15,000  acres.  Thi> 
amount  of  water  can  be  discharged  for  all  stages  of  tht 
Kaw  River  at  the  tunnel  outlet  up  to  El.  29.  (Kansas 
City,  Mo.,  datum.)  During  a  flood  in  the  Kaw  River 
equivalent  to  the  1903  flood,  with  an  elevation  of  water 
surface  in  the  Kaw  River  assumed  3  ft.  below  the  top 
of  the  levee  at  El.  37.  this  capacity  will  be  reduced  to 
15,000  sec. -ft.  Both  of  these  capacities  are  iiascd  on 
the  water  surface  in  the  open  channel  at  all  points  being 
at  least  3  ft.  below  the  top  of  levee,  so  that  the  actual 
possible  discharges  before  overtopping  of  levees  would 
occur,  are  in  excess  of  the  given  values.  El.  29  cor- 
responds to  the  1908  flood  in  the  Kaw  River  which  is 
the  flood  next  highest  to  the  maximum  flood  of  1903. 

The  work  consists  of  straightening,  enlarging  and 
diking  the  existing  channel  of  Turkey  Creek  from  the 
Frisco  railroad  bridge  north  of  Southwest  Boulevard 
in  Rosedale  to  a  point  just  east  of  Valley  St.  about 
5,600  ft.  downstream.  At  this  point  a  diversion  dam 
was  thrown  up  in  line  with  the  east  levee  and  the  new 
channel,  tunnel  and  "subway,"  constructed  from  the 
diversion  dam  through  Greystone  Heights  into  the  Kaw 
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River,  a  total  distance  of  about  2,000  ft.  Beyond  the 
subway,  flanking  retaining  walls  were  constructed  as 
a  protection  for  the  Kaw  River  levees  from  Turkey 
Creek  waters. 

Open  Channel,  Levees  and  Dam. — The  new  open  chan- 
nel follows  the  general  line  of  the  old  channel  and  has 
substantially  the  same  bottom  elevations  as  the  old 
creek.  This  bottom  is  generally  in  rock  which  was 
found  at  a  suitable  elevation.  Near  the  dam  this  rock 
drops  too  low  and  the  bottom  is  in  clay.  The  west  bank 
is  high  ground  thus  requiring  no  levee  protection;  the 
east  bank  is  lower  and  levees  were  required  throughout. 
These  levees  were  constructed  out  of  the  material  from 
the  channel  excavation  and  are  backed  up  for  a  portion 
of  their  length  by  spoil  taken  from  the  tunnel.  For 
about  3,000  ft.  beginning  at  the  upper  end  the  levees 
were  thrown  up  adjacent  to  the  existing  Frisco  railroad 
tracks  instead  of  following  closely  the  new  channel,  and 
were  in  effect  merely  a  widening  and  a  raising  of  the 
existing  railroad  embankment.  The  top  width  of  the 
levee  here  was  made  sufficient  to  serve  for  a  -single  track 
railroad  with  a  portion  widened  with  excess  channel 
excavation  sufficiently  to  give  double  track  facilities. 
The  balance  of  the  levee  departed  from  the  railroad 
track,  followed  the  channel  and  was  constructed  with  a 
top  width  of  10  ft.  and  side  slopes  of  2  to  1.  The  upper 
portion  of  the  levee  adjacent  to  the  railroad  tracks  was 
not  protected  but  the  lower  narrower  portion  was  pro- 
tected throughout  with  hand  laid  stone  revetment. 

At  its  upper  end  the  open  channel  was  constructed 
with  a  bottom  width  of  90  ft.  and  side  slopes  of  2  to  1. 
This  channel  was  narrowed  and  deepened  in  several 
stages  as  the  tunnel  was  approached,  and  final  section 
just  outside  the  tunnel  having  a  bottom  width  of  only 
25  ft.  and  side  slopes  in  rock  of  i  to  1.  Between 
the  dam  and  the  tunnel  the  channel  was  lined  with 
concrete  both  on  sides  and  bottom.  The  section  was 
largely  in  rock  and  shale  and  the  lining  was  anchored 
to  the  rock  with  anchor  bolts. 

In  effect  the  dam  is  merely  a  part  of  the  levee,  but 
was  constructed  of  more  liberal  dimensions  and  is  bet- 
ter protected.  It  is  covered  Vjy  two  layers  of  revetment. 
hand  laid  atone  revement  placed  next  to  the  fill,  overlaid 
with  a  reinforced-concrete  lining.     The  bottom  of  this 


lining  was  protected  by  concrete  walls  carried  down 
into  rock  along  the  edge  of  the  channel.  For  4,750  ft. 
the  channel  was  excavated  with  a  steam-operated  drag- 
line having  a  90-ft.  boom.  In  general  the  material  was 
placed  directly  by  the  dragline  into  the  levee  but  near 
the  upper  end  some  rehandling  was  required.  Near 
the  lower  end  the  channel  excavation  was  insufficient 
to  make  the  levee  and  the  material  was  hauled  over 
standard  gage  track  on  top  of  the  levee  fi-om  points 
of  excess  excavation.  The  material  was  placed  in  12-yd. 
dump  cars  by  the  dragline  and  hauled  in  trains  by  a 
small  locomotive. 

The  northerly  portion  of  the  channel  was  excavated 
with  a  steam  shovel,  teams  and  wagons  being  used  to 
place  the  material  in  the  levees.  The  channel  excava- 
tion was  deficient  to  construct  the  levees  so  a  consider- 
able part  of  the  levees  was  constructed  with  material 
obtained  from  borrow  pits  located  on  adjacent  high 
ground.  This  borrow  pit  material  was  excavated  by  a 
steam  shovel  and  hauled  to  the  site  with  teams  and 
wagons. 

Driving  the  Tunnel 

The  concrete  lined  tunnel  is  of  horseshoe  shape,  28  ft. 
high  and  28  ft.  wide.  It  passes  through  several  ledges 
of  limestone  and  shale,  the  roof  and  invert  both  being 
in  limestone.  Changes  in  tunnel  elevations  from  those 
originally  contemplated  were  made  to  secure  this  re- 
Truck       Cemerrf 
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suit,  thus  avoiding  the  expense  that  a  shale  roof  would 
entail.  The  roof  was  in  a  thick  ledge  of  Bethany  Falls 
limestone;  the  amount  of  rock  cover  near  the  upper  end 
was  small  but  deemed  sufficient  for  the  purpose  as  the 
rock  appeared  to  be  of  excellent  quality.  The  rock, 
however,  proved  to  be  very  unreliable,  especially  after 
standing  exposed  for  some  time,  and  ultimately  the 
upper  760  ft.  of  tunnel  had  to  be  timbered  in  some 
fashion  to  furnish  support  for  the  roof.  To  avoid 
similar  difficulties  on  the  lower  end  of  the  tunnel  the 
grade  for  this  portion  was  lowered  some  3  ft.  The 
lower  end  of  the  tunnel  had  been  excavated  at  this  time 
with  the  roof  about  3  ft.  low,  it  having  been  the  inten- 
tion to  remove  this  section  just  prior  to  concreting  the 
lining.  To  avoid  disturbing  this  roof  and  at  the  same 
time  to  support  it  without  going  to  the  expense  of 
timbering  throughout,  the  grade  was  lowered  3  ft.  and 
20-ft.  stretches  of  concrete  lining  immediately  placed 
at  intervals  of  about  100  ft.  This  expedient  proved 
successful  in  stopping  roof  troubles. 

Tunnel  excavation  was  carried  forward  in  two  levels, 
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the  upper  level  being  carried  about  12  ft.  in  advance  of 
the  lower,  and  both  levels  being  advanced  the  same 
amount  daily.  A  segmental  section  in  the  roof  about 
3  ft.  deep  was  left  in  place  to  be  removed  just  prior  to 
concreting  the  lining.  Excavation  was  handled  in  two 
shifts,  the  night  shift  doing  the  drilling  and  shooting 
and  the  day  shift  the  mucking.  An  average  night  crew- 
consisted  of  a  tunnel  drill  foreman,  seven  water  Leyner 
operators  with  one  helper  each;  eight  jackhammer  oper- 
ators with  one  helper  each  and  two  general  assistants. 
The  crew  was  practically  on  piecework  and  left  when 
the  usual  10  ft.  had  been  drilled  and  blasted,  varying 
in  time  from  6  to  14  hr.  The  following  notes  on  this 
work  are  taken  from  the  resident  engineer's  report: 

A  wedge-shaped  set  of  eight  holes  was  drilled  with  four 
holes  on  each  side  of  the  center  line  in  a  vertical  row  8  ft. 
apart.  The  bottom  hole,  of  the  two  rows,  was  placed  about 
1  ft.  above  the  top  of  the  bench  and  the  remaining  three 
holes  were  spaced  on  1-ft.  centers.  The  water  Leyner 
machines,  used  exclusively  in  drilling  these  holes  were  set 
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at  such  an  angle  horizontally  that  the  holes  when  completed 
would  just  about  meet  at  a  point  12  ft.  back  from  the  face 
of  the  heading.  Also  a  vertical  dip  was  made  in  each  set 
of  the  wedge  holes,  or  as  more  propfrly  termed,  cut-holes,  so 
that  the  bottom  cut-holes  would  run  down  to  a  point 
approximately  18  in.  below  the  level  of  the  top  of  the  bench 
or  about  Hi  ft.  below  the  neat  line  of  the  tunnel  roof  at  a 
distance  of  about  12  ft.  back  of  the  heading'  face.  The  re- 
maining three  cut-holes  in  each  row  were  so  drilled  that 
each  converged  vertically  to  within  about  6  in.  of  the  outer 
end  of  each  succeeding  hole.  This  position  of  the  cut-holes 
permitted  the  greatest  effect  from  the  blast  as  the  inclined 
holes  gave  the  powder  a  chance  to  lift  the  rock  as  well  as  to 
kick  out  the  wedge-shaped  piece  of  rock  without  serious 
vibration  or  shattering  of  the  top  o'  the  bench  or  roof  rock. 
Owing  to  the  nature  of  the  limestone  strata,  the  foreman 
had  to  exercise  the  very  best  of  judgment  in  drilling  the 
proper  number  of  holes  and  locating  the  position  of  each, 
as  there  were  a  number  of  seams  and  shale  pockets  in  the 
Bethany  Falls  ledge  that  proved  detrimental  to  effective 
shooting  if  the  prcper  precautions  vero  not  observed. 

After  completing  the  drilling  and  blasting  for  the  cut- 
holes  another  series  of  holes  was  drilled  semi-circling  the 
location  of  the  previous  wedge  or  cut  in  such  a  manner  as  to 
break  down  the  surrounding  rock  rind  gra<iually  work  out 
toward  the  excavation  line  desired.  These  rib-holes  differed 
in  number  according  to  the  nature  of  the  rock  formation,  but 
they  were  usually  placed  in  vertical  rows  at  points  2,  6  and 
8  ft.  from  the  center  line  each  way.     The  drills  were  so 
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directed  that  the  holes  gradua.iy  converged  fiom  the  line  of 
direction  of  the  cut-holes  to  a  line  approximately  parallel 
with  the  center  line  of  the  tunnel. 

A  set  of  easer-holes  was  next  drilled  between  the  rib- 
holes  and  the  neat  line  of  the  tunnel  section  at  a  point  11 
to  12  ft.  each  side  of  the  center  line  and  one  each  side  of  the 
center  down  18  in.  from  the  heading  roof.  These  holes 
usually  numbered  five  on  each  side  and  had  a  tendency  to 
square  up  the  heading  previous  to  the  final  set  of  holes. 

The  last  set  of  holes  was  spaced  around  the  sides  of  the 
heading  opening  on  the  excavation  line  desired.  Also  two 
or  four  holes  were  drilled  down  6  in.  from  the  heading 
roof  so  as  gently  to  break  away  the  remaining  rock  in  the 
tunnel  arch  without  disturbing  the  roof  of  the  heading. 
These  finishing  -holes  were  directed  slightly  outward  during 
the  course  of  the  drilling  so  as  to  pf  rmit  ease  of  operation  of 
the  drill.  At  the  same  time,  the  operator  did  not  run  any 
chances  of  losing  the  hole  due  to  cramping. 

Stope-holes  were  drilled  horizontal  to  the  tunnel  section 
and  1  ft.  above  the  bottom  of  tiiis  formation  of  rock. 
Underlying  this  top  part  of  the  bench  rock  there  is  a  strip 
of  bituminous  (black)  shale  averaging  3.6  ft.  in  thickness. 
Next  is  a  thin  layer  of  limestone  formation  varying  in  thick- 
ness from  1.2  ft.  to  1.5  ft.  and  into  this  rock  were  drilled 
five  breast-holes  through  the  center  of  the  layer  and  hori- 
zontal to  the  tunnel  section.  Under  this  limestone  there  is 
a  strata  of  blue  shale  varying  from  3.8  ft.  to  5  ft.  thick. 
Below  this  shale  formation  there  is  another  section  of  lime- 
stone in  which  the  tunnel  is  seated  and  it  is  in  this  material 
that  the  finishing-holes  for  the  benfh  were  located.  Usually 
five  more  holes  were  drilled  within  about  12  in.  of  the  bottom 
of  the  tunnel  floor. 

The  cut-holes  are  drilled  first,  then  the  rib-holes,  easen^ 
and  finishing  holes  for  the  roof  and  the  sides  of  the  head- 
ing, all  by  means  of  the  water  Leyner  drills.  The  cut-holes 
were  loaded  with  gelatin  powder  and  discharged  by  means  of 
an  electric  blasting  machine  and  electric  caps.  The  rib, 
easer  and  finishing-holes  were  loaded  with  the  same  kind  ■ 
of  powder  but  were  discharged  with  a  time  fuse.  The  stope- 
holes  and  the  breast-holes  were  drilled  with  jackhammers 
and  tha  finishing-holes  in  the  bottom  of  the  bench  with 
water  Leyners.  All  of  these  holes  were  loaded  with  the 
same  kind  of  powder  and  discharged  with  electric  caps  and 
a  battery.  For  a  complete  round  of  the  blasting  400  lb.  of 
powder  was  used  daily,  80  lb.  of  which  was  00  per  cent  and 
320  lb.  40  per  cent.  About  28,000  tamping  bags  were  used 
effectively.  The  shooting  usually  began  between  1  and  2 
a.m.  and  lasted  until  4:30  to  5  a.m.,  so  that  everything  was 
ready  for  the  day  shift  to  begin  mucking. 

The  material  w-as  loaded  into  dump  cars  by  a  40-ton 
shovel  operated  by  compressed  air  and  hauled  out  of 
the  tunnel  by  cable  by  means  of  two  hoists  operated  by 
air,  one  just  outside  the  tunnel  portal  and  one  about 
1  mile  farther  up  the  channel.  Suitable  pieces  were 
picked  out  to  be  crushed  for  concrete  and  the  remainder 
u.sed  in  building  up  levees  and  filling  depressions  ad- 
jacent to  the  levees.  After  the  work  was  fully  organ- 
ized progress  was  exceptionally  good,  about  10  ft.  per 
day  being  made  regularly. 

The  tunnel  lining  in  roof  and  sides  was  placed  around 
collapsible  steel  forms  although  a  short  stretch  near  tlie 
upper  portal  and  isolated  20-ft.  strips  were  placed 
around  timber  forms.  Concrete  wa.s  mechanically  mixed 
on  the  hill  above  the  south  portal,  chuted  down  into  the 
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tunnel  into  a  pneumatic  mixer  and  conveyed  to  place  by 
compressed  air  through  steel  pipes. 

The  invert  was  placed  last  like  a  pavement  after  the 
remainder  of  the  tunnel  was  completed  and  air  had  been 
removed.  Materials  were  hauled  into  the  tunnel  and 
concrete  mixed  at  the  site. 

The  subway  consists  of  a  reinforced-concrete  box 
under  the  Santa  Fe  tracks.  The  tracks  are  carried  on 
a  heavy  reinforced-concrete  slab  supported  on  sidewalls 
founded  on  rock  and  shale.  A  bottom  slab  is  provided 
to  care  for  earth  thrusts  on  the  outside  of  walls  as  well 
as  to  care  for  the  Turkey  Creek  flow.    This  subway  was 


in  building  up  the  Kaw  River  levees  adjacent  or  in 
filling  adjacent  low  ground. 

An  entrance  into  the  Kaw  River  between  the  retain- 
ing walls  was  also  dredged,  this  material  being  exca- 
vated with  a  clam-shell  bucket  operated  from  a  barge, 
loaded  onto  another  barge  and  dumped  in  the  Missouri 
River. 

Construction  began  in  March,  1918.  Trouble  with 
floods  in  the  tunnel  resulting  both  from  high  water  in 
the  Kaw  River  and  from  high  water  in  Turkey  Creek 
due  to  rains  over  its  watershed  delayed  the  work  con- 
siderably.   A  Turkey  Creek  flood  in  August,  1919,  broke 


)ut  in  without  interruption  of  traffic,  the  tracks  being 
emporarily  supported  on  steel  beams  spanning  the  ex- 
■avated  area.  The  walls  were  placed  in  narrow  sheeted 
■ranches,  which  at  the  deepest  point  were  60  ft.  below 
^he  tracks.  After  the  wall  trenches  were  excavated  and 
'he  walls  concreted,  the  top  slabs  were  placed,  the  final 
jperation  being  the  removal  of  the  excavation  between 
ihe  walls  and  the  putting  in  of  the  floor  of 
jncrete. 

The  process  of  excavating  for  the  subway  and  re- 
gaining walls  was  the  same.  The  material  was  exca- 
i'ated  by  hand  and  shoveled  into  steel  buckets  which 
-.ere  removed  from  the  excavation  by  stiff-leg  derricks, 
Und  either  dumped  alongside  the  excavated  hole  or  used 
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through  the  temporary  dam  protecting  the  tunnel  at  a 
very  critical  time  in  the  work.  The  tunnel  and  outlet 
were  so  nearly  completed  that  the  concrete  floor  was 
about  to  be  placed  when  the  flood  occurred.  More  than 
7,000  cu.yd.  of  debris  out  of  the  temporary  dam,  out  of 
the  rock  cut  approaching  the  tunnel  and  from  upstream 
was  carried  into  the  tunnel  and  deposited  there  inter- 
mingled with  pumps,  hoisting  engines  and  all  manner 
of  equipment.  In  the  face  of  all  these  difl!iculties  the 
work  was  carried  on  energetically  to  completion  and 
acceptance  in  November,  1920. 

The  Davidson  Construction  Co.  of  Kansas  City,  Mo., 
were  the  general  contractors,  but  sublet  the  major  por- 
tion of  the  work;  the  tunnel  work  to  the  Dock  Con- 
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tractor  Co.  (now  Raymond  Concrete  Pile  Co.),  New 
York  City,  and  tlie  major  part  of  the  open  channel  work 
to  Munn-Reise  Construction  Co.  of  Kansas  City,  Mo. 
William  G.  Thompson  was  general  superintendent  in 
charge  for  the  Dock  Contractor  Co. 

The  contract  between  Kansas  City,  Mo.,  and  Rose- 
dale,  Kan.,  placed  the  entire  charge  of  the  work  in  the 
hands  of  the  latter,  but  outlined  particular  methods  to 
be  followed   in  administration  and   also  appointed  the 
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necessary  legal  and  engineering  advisers.  Harrington, 
Howard  &  Ash  were  employed  as  consulting  engineers 
to  prepare  all  plans  and  specifications  and  to  supervise 
the  work  under  the  general  direction  of  the  city  engi- 
neer of  Rosedale.  George  R.  Russell  and  Paul  Hartung 
successively  served  in  that  capacity.  Arthur  E.  Morgan 
of  Dayton,  Ohio,  was  subsequently  employed  to  review 
the  plans  and  specifications.  For  the  consulting  engi- 
neers Frank  M.  Cortelyou  and  Henry  C.  Tammen  suc- 
cessively served  as  resident  engineer  supervising  the 
construction. 


Loss  of  Head  for  Pipe  Discharging 
Under  Water  Into  Reservoir 

By  C.  0.  WlSLER 

.Associate     Professor     of     Hydraulic     Engineering,     University     of 

Michigan.    Ann    j\rbor 

FOR  a  pipe  discharging  under  water  into  a  reservoir 
there  seems  to  be  a  common  conception  that  the  en- 
tire velocity  head  is  lost  at  discharge.  If  this  theory 
were  correct  the  hydraulic  gradient  for  the  pipe  line 
should  slope  down  exactly  to  the  water  surface  in  the 
reservoir.  That  this  is  not  the  case  is  proved  conclu- 
sively by  recent  experiments  conducted  in  the  hydraulic 
laboratory  of  the  University  of  Michigan. 

A  l-in.  pipe  was  made  to  discharge  into  the  reservoir 
as  shown  in  the  accompanying  figure.  A  l-in.  hole  was 
drilled  into  the  top  of  the 
pipe  4  in.  from  the  di-s- 
charge  end  which  pro- 
jected about  1  in.  into  the 
tank.  Care  was  taken  to 
drill  this  hole  normal  to 
the  axis  of  the  pipe  and  to 
remove  all  burrs  from  the 
interior  of  the  pipe  so  that 
the  flow  past  the  opening 
would  be  absolutely  undis- 
turbed. This  hole  was 
then  connected  with  a  i-in. 
glass  piezometer  tube  extending  above  the  water  sur- 
face. A  small  amount  of  colored  oil  was  poured  into  the 
tube  so  that  any  difference  in  level  between  the  liquid 
inside  and  outside  the  tube  could  be  easily  noted.  Water 
was  then  discharged  through  the  pipe  into  the  reservoir 
with  velocities  ranging  from  slightly  less  than  7  ft.  per 
sec.  to  about  16  ft.  per  sec.  For  these  velocities  the 
water  level  in  the  piezometer  tube  fell  from  about  I  in. 
to  5i  in.  below  the  water  surface  in  the  reservoir. 
Higher  velocities  produced  correspondingly  greater  de- 
pressions but  it  was  impossible  by  the  method  used  to 
measure  velocities  greater  than  16  ft.  per  second. 

Following  are  the  tabulated   results  of  the  experi- 
ments : 


Lumber  Production  by  Species 

From  the  U.  S.  Bureau  of  the  Census  lumber  pro- 
duction by  species  as  shown  from  30,2.35  mills  in  1919 
as  compared  with  the  report  from  46,584  mills  in  1909 
are  as  follows: 

'                      1919  1909 

Ft    B.M.  Ft  B.M 

Kind  of  Wood    (Billions)  Per  Cent  (Billions)  Per  Cent 

Yellow  Pine..          13  1  37  8  16  3  36  6 

Dougla..  Fb.  .             5  9  17    I  4   9  10  9 

Oak    2  7  7  8  4   4  9  9 

Western   Yellow  ,    ,  ,    . 

Pine                          17  5   1  15  3   4 

Hemlooit; 1   7  5  1  3  0  6  9 

While  Pine 17  5  0  3  9  8  8 

Sprurc 10  2  8  7  3  9 

\laple   0  9  2  5  11  2  5 

UcdCum 0  9  2.5  0  7  6 

Cvorcw                     0  7  1.9  '   0  2   1 

Ch£.tnut...;    ..       0  5  16  0  7  15 

Mi»cellaneo«...       3  8  10  8  5  3  W   9 

Total  .      .    ..     34  6  100.0  44  5  100  0 
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1   71 
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13  2 

0  29 

2  71 
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2  41 

5 

14  b 

0  40 

3  31 

2  91 

6 

16.0 

0.46 

3.98 

3.52 

3.49 

It  is  thus  seen  that  for  this  range  of  velocities  from 
10  to  12  per  cent  of  the  velocity  head  is  recovered. 
A  curve  of  regained  head  plotted  against  velocity  indi- 
cates that  for  higher  velocities  increasingly  greater 
percentages  are  regained. 

The  practical  significance  of  these  results  is  that  when 
a  submerged  pipe  discharges  into  still  water,  as  for 
example  in  the  case  of  a  water  supply  conduit  connect- 
ing two  reservoirs  at  different  levels,  the  actual  dis- 
charging capacity  is  somewhat  greater  than  that  ob- 
tained by  computations  based  on  the  usual  assumption 
that  the  hydraulic  gradient  drops  only  to  the  water  sur- 
face in  the  lower  reservoirs.  This  fact  should  be  taken 
into  consideration  especially  in  connection  with  experi- 
ments to  determine  frictional  losses  in  pipes  since  if  it 
were  neglected  it  is  obvious  that  a  set  of  values  of  "n" 
or  "f"  computed  from  experiments  on  relatively  short 
pipes  discharging  under  water  would  not  agree  with 
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results  obtained  from  the  same  pipes  discharging  into 
the  air. 

These  experiments  controvert  the  commonly  advanced 
theories  which  purport  to  show  that  the  entire  velocity 
head  is  lost  at  the  outlet  of  a  submerged  pipe.  These 
theories  are  set  forth  in  various  well  known  books  on 
hydraulics  and  need  not  be  repeated  here.  (Merriman's 
Hydraulics,  p.  180 ;  Hughes  and  Safford's  Hydraulics,  p. 
294;  Daugherty's  Hydraulics,  p.  100;  et  al.)  The  error 
in  them  arises  from  the  assumption  that  a  law  of  hydro- 
statics applies  to  a  condition  near  the  end  of  the  pipe 
where  the  water  is  not  at  rest. 

In  1911  and  1912  a  series  of  experiments  were  con- 
ducted at  the  University  of  California  by  W.  H.  Archer 
to  determine  the  losses  that  occur  due  to  sudden  enlarge- 
ment in  a  pipe.  (Trans.  Am.  Soc.  C.  E.,  Vol.  76,  pp. 
599-1026.)  The  velocities  in  the  smaller  pipe  varied 
from  4  ft.  to  32  ft.  per  sec.  approximately,  with  a  range 
n  the  diameter  of  pipes  from  1  inch  to  3  inches.  As  a 
•esult  of  these  experiments  Mr.  Archer  derived  the 
formula,  Hl  ^  0.01705  (F,  —  F,)'"-'  By  letting  V,  = 
)  this  formula  reduces  to  hi,  =  0.01705  F' °"  which 
■hould  give  the  loss  upon  discharge  into  a  large  reser- 
•oir.  Substituting  in  this  formula  the  experimental 
•alues  of  V  shown  in  Column  2  of  the  accompanying 
able  the  I'esulting  values  of  hi,  are  given  in  Column  6. 
Considering  the  fact  that  the  formula  was  derived  from 
he  results  of  experiments  on  pipes  having  a  maximum 
■atio  of  area  of  about  9  and  is  here  applied  to  a  case 
vhere  this  ratio  is  practically  infinite  the  close  agree- 
ment between  the  observed  and  computed  values  in  Col- 
imns  5  and  6  is  quite  remarkable.  The  small  differences 
re  easily  within  the  range  of  experimental  error. 
As  a  result  of  these  experiments  the  writer  believes 
hat  the  formula  proposed  by  Archer  not  only  gives  the 
orrect  loss  that  occurs  in  a  pipe  due  to  sudden  enlarge- 
lent  but  can  also  be  properly  applied  to  the  extreme 
ase  of  a  pipe  discharging  into  a  reservoir.  The  writer 
■  ould  suggest  that  for  practical  use  Archer's  formulas 
light  well  be  changed  to  H,,  =  0.017)  F,  —  F,)'''^  for 
nite  enlargements  of  pipe  and  Hi.  =  0.017  F  ""  for  dis- 
harge  into  a  reservoir,  since  with  this  change  the  re- 
ulting  error  in  Hi.  will  always  be  but  a  small  fraction 
f  1  per  cent  for  velocities  up  to   100  ft.  per  second. 


Cold  Weather  Records  for  Fourteen  Decades 

That  there  has  been  no  permanent  change  in  tem- 
erature  since  the  Revolutionary  War,  so  far  as  records 
ept  in  New  Haven,  Conn.,  are  concerned,  is  the  con- 
lusion  of  Clarence  J.  Root,  Meteorologist,  U.  S.  Weather 
iureau  Office,  Springfield,  111.,  in  a  short  article  pub- 
shed   in   the   Monthly    Weather   Review   for    January 
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Weather  Bureau,  Wa.shington,  D.  C).  Except  for  a 
ew  months  in  1795,  Mr.  Root  states  that  all  available 
emperature  records  have  been  kept  at  New  Haven 
ince  Feb.,  1780.  Up  to  1872  the  records  were  kept  by 
arious  observers  and  since  that  date  they  have  been 
ept  by  the  U.  S.  Weather  Bureau  station  at  New  Haven, 
'early  averages   in    10-year   perirxls   are   given   above. 


Elimination  of  Crawfish  Borers 
in  a  Canal  Bank 

Soil  Impregnated  with  Chloride  of  Lime  by  Light 

Dynamite  Charge  in  Holes  Intercepting 

the  Crawfish  Tunnels 

By  Frank  M.  Nash 


SUCCESS  in  the  extermination  of  crawfish  in  a  canal 
bank  has  resulted  from  an  experiment  in  impreg- 
nating the  soil  with  chloride  of  lime  and  salt,  thus 
solving  the  problem  noted  in  Engineering  News-Record 
of  Aug.  19,  1920,  p.  377.  The  embankment  was  built 
by  the  U.  S.  Government  about  75  years  ago  and 
was  acquired  later  by  a  local  lighting  company  for 
use  in  a  hydro-electric  installation.  It  is  parallel  with 
and  about  400  ft.  from  the  Cape  Fear  River,  and  is 
about  7  ft.  high  with  a  top  width  of  10  ft. 

A  leak  of  0.75  sec.-ft.  or  less  had  existed  at  one  point 
for   as    far   back   as   any   records   were   available,   and 
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although  the  loss  of  the  water  was  a  small  considera- 
tion there  was  danger  of- possible  failure  of  the  bank 
during  high-water  conditions.  Crawfish  holes  under 
water  on  the  canal  side  of  the  bank  and  the  presence 
of  large  black  crawrfish  in  this  particular  section  con- 
victed the  crawfish  of  causing  the  trouble.  The  craw- 
fish tunnel  openings  on  the  forebay  side  (indicated  by 
dots  on  the  accompanying  plan)  have  always  been  con- 
fined to  a  30-ft.  length  of  the  bank  and  have  seemed 
to  converge  in  the  one  main  cutlet  on  the  lower  side  of 
the  bank. 

At  any  time  the  leak  could  be  checked  and  sometimes 
stopped  entirely  for  a  few  days  by  lowering  the  water 
a  few  feet  and  puddling  up  the  crawfish  openings. 
Extensive  earth  filling  in  front  of  the  leak  would  not 
.stop  it  very  long,  as  the  crawfish  would  work  through 
the  fill.  At  some  time  in  the  past  a  row  of  12-ft. 
tongued  and  grooved  piling  2-in.  thick  was  driven  on 
the  center  of  the  bank,  but  this  evidently  secured 
only  temporary  results. 

In  October,  1920,  a  row  of  12-ft.  interlocking  steel 
sheet  piling  was  driven  on  the  center  line  of  the  bank, 
directly  in  front  of  the  leak  outlet,  for  a  length  of  16 
ft.    (see  plan).     Eacli  piece  of  piling  was  made  up  of 
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2-  and  3-ft.  lengths  left  over  from  another  job  and  put 
together  with  iron  plates  and  .short  bolts.  This  had  no 
effect  on  the  leak,  but  with  the  piling  as  a  protection  it 
was  decided  to  explore  the  bank  behind  it.  Beginning 
at  the  outlet  of  the  leak,  a  trench  was  dug  through 
the  river  side  of  the  bank  full  7  ft.  deep,  as  shown.  It 
was  then  found  that  some  of  the  water  was  coming 
through  the  piling  and  some  around  it,  but  most  of  it 
was  coming  up  from  a  deep  hole  that  extended  at  least 
2  ft.  below  the  piling,  or  14  ft.  from  the  top  of  the 
bank.  It  then  became  evident  that  nothing  short  of 
a  50-ft  row  of  20-ft.  piling  would  cut  off  the  leak. 
But  at  the  same  time  it  seemed  reasonable  to  assume 
that  if  the  crawfish  would  work  down  under  the  12-ft. 
piling,  they  would  also  work  under  piling  of  a  20-ft. 
length. 

A  concrete  mattress  over  the  canal  side  of  the  in- 
fested section  would  not  have  prevented  the  pests  from 
working  around  it.  Methods  used  in  exterminating 
crawiish  on  farmlands  could  not  be  used  here,  but  on 
recommendation  of  the  U.  S.  Biological  Survey,  it 
was  decided  to  try  impregnating  the  soil  with  enough 
chloride  of  lime  to  kill  the  fish.  The  difficulty  lay  in 
getting  the  lime  down  16  ft.  under  ground  and  also  in 
stopping  the  flow  of  water  through  the  crawfish  holes 
long  enough  for  the  lime  to  get  in  its  work.  To  dig 
a  trench  16  ft.  deep  and  40  or  50  ft.  long  was  out  of 
the  question,  so  the  following  plan  was  carried  out. 

Water  was  lowered  about  4  ft.  in  the  forebav  or  until 


area,  but  in  most  instances  the  digger  worked  right 
through,  the  soil  being  mostly  of  a  heavy  clay. 

Finally,  six  holes  were  sunk  directly  into  the  main 
tunnels  behind  the  steel  piling,  as  indicated  by  triangles 
in  the  drawing ;  50  lb.  of  common  salt  was  put  into  each 
and  the  holes  were  tamped  full  of  dirt.  Then  the 
experimental  trench  behind  the  steel  piling  was  care- 
fully tamped  full  of  dirt  and  the  embankment  at  this 
point  brought  up  to  grade.  This  work,  done  in  Novem- 
ber, 1920,  stopped  the  leak  and  up  to  April,  1921,  it  had 
not  i-eappeared.  In  the  plan,  the  swing  towards  the 
forebay  of  contour  lines  161  and  163  is  due  to  some 
previous  effort  to  stop  the  leak  by  filling  in  dirt. 

The  cost  of  the  experiment  was  nominal.  The  350-lb. 
drum  of  chloride  of  lime  cost  about  $35  delivered;  50 
sticks  powder  cost  $4.50,  and  four  days'  labor  for  a 
crew  of  five  men  amounted  to  $65,  or  a  total  of  ap- 
proximately $100. 


Concrete  Roads  with  Longitudinal 
Plane  of  Weakness 

A16-ft.  concrete  pavement,  with  a  plane  of  weakness 
at  the  center  and  each  half-slab  separately  rein- 
forced, as  shown  by  the  accompanying  cross  section, 
has  been  constructed  this  season  on  4,910  ft.  of  highway 
in  Madison  County,  New  York.  The  section  is  indicative 
of  a  movement  in  the  design  practice  of  the  New  York 
State  Highway  department  toward  a  double-slab  pave- 
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the  leak  stopped.  With  two  post-hole  augers  (one  4-in. 
and  one  5-in.J  fitted  with  16-ft.  extension  handles,  27 
holes  14  ft.  deep  were  sunk  in  front  of  the  steel  sheet 
piling,  working  from  the  center  towards  each  end  until 
no  tunnels  or  soft  places  were  encountered  or  until  we 
got  beyond  the  crawfish  region.  As  each  hole  was  sunk 
a  quart  of  the  lime  was  poured  in  and  A-stick  of  40 
per  cent  dynamite  was  fired  by  a  16-ft.  electric  fuse 
to  scatter  it  and  to  intercept  the  tunnels.  Each  hole 
was  then  slowly  filled  and  tamped  with  about  4  ft.  of 
of  dirt  and  another  quart  of  lime  and  {-stick  of  powder 
used  in  same  way.  A  pin':  of  lime  was  put  in  5  ft. 
from  the  top  and  the  hole  tamped  full  of  dirt.  Thus  the 
process  consisted  of  laying  a  barrage  of  chloride  of 
lime  across  the  path  of  the  crawfish,  the  charges  being 
2  ft.  apart  horizontally  and  about  4  ft.  vertically  and 
the  earth  being  all  packed  and  left  free  from  tunnels 
across  the  barrage  section. 

A  second  and  shorter  barrage  was  laid  across  the  soft 
place  some  3  ft.  in  front  of  the  main  barrage.  A  third 
barrage  was  laid  in  holes  that  normally  were  on  the  con- 
tour line  of  the  water  in  the  forebay.  These  holes 
were  sunk  only  8  to  10  ft.  deep,  as  the  former  tests 
showed  that  the  tunnels  probably  did  not  extend  dowTi 
more  than  10  ft.  so  near  the  forebay.  The  lime  was 
placed  and  scattered  with  dynamite  in  the  same  way. 
Water  was  encountered  in  all  the  holes  in  the  infested 
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I'O.Vl'RKTK   PAVKMEXT  WITH   WE.VKENED  CENTEU   ZOXI 

ment  structure.  The  feeling  is  that  a  pavement  slab 
built  a  half  at  a  time  or,  with  a  defined  construction 
joint  at  the  center,  if  constructed  full  width,  has  struc- 
tural and  construction  advantages. 

In  the  slab  section  illustrated,  a  groove  about  one- 
third  the  depth  of  the  slab  is  molded  in  the  top  along 
the  center  line  and  filled  with  bituminous  filler.  There 
is  no  reinforcement  in  the  6-in.  center  zone  under  this 
groove.  A  plane  of  weakness  is  thus  established  which 
it  is  expected  will  crack  longitudinally  and  form  virtu- 
ally a  two-slab  pavement.  The  narrow  slab  structure 
is  expected  to  have  a  decided  tendency  to  reduce  trans- 
verse cracking  and  to  increase  the  durability  of  the 
pavement.  L.  D.  Bro\vnell,  divisiOTi  engineer,  is  re- 
sponsible for  the  design  illustrated. 
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National  Population  Growth  Expressed 
by  a  Semi-Rational  Formula 

IN  A  STUDY  of  formulas  expressing  the  population 
growth  in  an  integral  country  or  nation,  Raymond 
Pearl  and  Lowell  J.  Reed  of  Johns  Hopkins  University 
have  recently  developed  an  interesting  formula,  defining 
a  curve  of  the  type  sketched  in  Fig.  1.  Fitting  the 
formula  to  population  statistics  of  the  United  States 
and  other  countries  showed  a  remarkable  agreement 
with  the  facts.  The  development  of  the  new  equation 
is  set  forth  in  a  paper,  "On  the  Rate  of  Growth  of  the 
Population  of  the  United  States  Since  1790  and  Its 
Mathematical  Representation,"  published  in  the  Pro- 
ceedings of  the  National  Academy  of  Sciences,  June, 
1920,  pp.  275-288. 
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Time,  Years 
FIGS.    1    AND    2.      FORM    OF  EQUATION  OP   POPtrL.\TION 
CROWTH,   AXD   APPLICATION  TO   UNITED   ST.\TES 
CENSUS   FIGURES 

Formulas  previously  proposed,  generally  of  the  e.x- 
ponential  type,  and  a  formula  developed  by  the  authors 
in  which  a  logarithmic  term  was  added  to  the  exponen- 
tial terms,  have  the  peculiarity  of  indicating  a  contin- 
uous increase  in  population,  regardless  of  the  fact  that 
the  ability  of  a  given  geographical  area  to  support 
population  is  limited.  Thus,  the  equation  of  the  type 
just  mentioned,  fitted  to  the  population  statistics  of 
che  United  States  from  1790  to  1920,  would  if  extended 
to  the  year  3,000  give  a  value  of  11,822,000,000  in- 
iiabitants,  representing  a  population  density  of  6.2  per- 
sons per  acre  for  the  entire  country. 

The  authors  therefore  adopted  as  a  premise  the  con- 
Jition  that  population  has  a  maximum  limit.  Corre- 
spondingly they  assumed  that  the  rate  of  population 
increase  at  any  particular  time  is  proportional  (1) 
to  the  total  population  at  that  time  and  (2)  to  the 
unutilized  potentialities  of  population  support  existing 
vvithin  the  area  considered.  Expressing  these  two  as- 
sumptions in  mathematical  terms  and  integrating  the 
rate  of  population  increase,  they  obtained  the  formula 

6eff_ 

^  ~  1  -j-  ce« 
In  Fig.  1,  where  this  expression   is  plotted,  the  three 
constants  are  identified  with  particular  dimensions  of 
the  curve. 

In  Fig.  2  this  form  of  expression  is  fitted  to  the 
decennial  population  statistics  of  the  United  States 
from  1790  to  1910  by  making  it  pa.ss  through  the 
iwints  for  1790,  1850,  and  1910.  The  resulting  formula, 
numerically,  is 

2,930.3009 

■"  -  e-o.(i3i:M.5;r  4. 0.014854 
which  formula  refers  to  an  origin  at  the  year  1780. 
''>in>r  this  formula,  it  is  found  that  the  upper  limit 


FIGS.  3  TO  6.     FOUR  APPPLICATIONS  OP  THE 
POPULATION  GROWTH  CURVE 

of  population,  the  upper  asymptote  in  Fig.  1,  has  the 
value  197,274,000.  It  is  also  found  that  the  point  of 
inflection  of  the  curve  corresponds  to  April  1,  1914; 
in  other  words,  at  about  1914  the  maximum  rate  of 
population  increase  in  the  United  States  had  been 
reached,  and  the  influences  tending  to  retard  popula- 
tion increase  had  begun  to  dominate  over  the  stimula- 
tive ones. 

While  the  authors  claim  that  they  "attach  no  particu- 
lar significance  to  the  numerical  results"  of  the  calcu- 
lation, they  do  feel  sufficient  confidence  in  the  method 
developed  to  assert  that  they  "believe  that  the  period 
of  most  rapid  population  growth  was  passed  somewhere 
in  the  last  decade."  They  point  out  that  the  maximum 
population  stated  represents  a  density  of  66  per  square 
mile,  which  is  only  one-tenth  that  of  Belgium,  but 
they  apparently  attach  no  importance  to  this  com- 
parison. 

However,  in  view  of  the  possibility  that  national 
population  growth  will  not  show  entire  .symmetry  above 
the  point  of  inflection,  as  does  the  curve  of  Fig.  1, 
they  are  seeking  for  an  improvement  of  the  formula 
given,  by  which  such  lack  of  symmetry  may  be  taken 
into  account. 

In  Fig.  3  are  shown  three  other  population  plots, 
together  with  that  of  the  United  States  shown  on  a 
smaller  scale  than  Fig.  2.  The  plots  for  France  and 
for  Serbia  are  considerably  less  regular  than  those  for 
the  United  States,  but  the  curve  represented  by  the 
equation  above  given  (with  numerical  constants  suit- 
ably adjusted,  for  the  several  cases)  is  applied  as 
shovra.  The  fourth  plot  in  Fig.  3  represents  the  growth 
of  a  fruit-fly  ( drosophila)  population  in  a  half-pint  milk 
bottle,  which,  the  authors  suggest,  follows  the  same 
general  law  of  growth  proportional  to  population  and 
to  unutilized  resources. 


Qualifications  of  a  Sewage  Attendant 

The  most  important  detail  in  the  application  of 
chemicals  and  removal  of  sludge  from  the  U.  S.  Naval 
Training  Camp  at  Gulfport,  Miss.,  was  acquired  when 
there  w-as  found  and  employed  a  negro  who  "hain't  smelt 
nothin'  for  ten  yeahs."  He  found  it  easiest  to  remove 
sludge  by  removing  all  clothing  and  getting  down  into 
the  septic  tank  to  do  his  shoveling.  He  was  provided, 
says  Lieut.  Commander  L.  F.  Bellinger  in  the  November 
Cornell  Civil  Enf/ineer,  with  a  garden  hose  and  nozzle 
for  personal  use. 
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Reclamation  Service  Building 
Highest  Earth  Dam 

Tieton  Dam  To  Be  232  Ft.  High  With  Concrete  Core 

Wall  100  Ft.  Into  Rock— Core  Wall  Huilt 

by  Extraordinary  Method 

AN  EARTH  fill  dam  232  ft.  high— only  8  ft.  below  the 
jL\  projected  height  of  the  ill  fated  Calaveras  dam 
which  would  have  been  the  record  structure  of  this  type 
— is  now  under  construction  by  the  U.  S.  Reclamation 
Service  on  the  Tieton  River  about  26  miles  above  Naches, 
Wash.,  as  a  part  of  the  Yakima  Project.  Not  only  is  it 
a  record  structure  but  the  core  wall,  a  concrete  barrier 
5  ft.  thick  extending  100  ft.  below  the  river  bed,  is 
being  built  by  sinking  shpfts  to  the  full  depth,  running 
a  cross  tunnel  and  extending  the  wall  upward  by  stoping 


TIETON    DA.M    SITE    SHOWING    PRESENT   AND   FUTURE 
CONDITIONS 


Sectional  E\eva+\on  of  Oirtlet  Tunnel 
PLAN    AND   SECTION  OP   TIETON  DAM 


^! 


upward  and  concreting  the  successive  lifts. 

The  Tieton  Dam,  as  it  is  called,  was  started  in  1917, 
but  was  closed  down  in  1918  on  account  of  war  condi- 
tions. Work  has  now  been  started  again  and  will  be 
carried  through  to  completion.  The  dam  consists  of  an 
earth  embankment  232  ft.  above  the  stream  bed  and 
900  ft.  long  on  top,  heavily  blanketed  with  rock  as  shown 
in  the  accompanying  drawing,  and  with  a  concrete  core 
wall  approximately  330  ft.  high.  Its  design  and  the 
present  stage  of  construction  was  described  as  follows 
by  F.  T.  Crowe,  of  the  U.  S.  Reclamation  Service,  in  the 
October  Reclamation  Record: 

A  diversion  tunnel,  2,200  ft.  long,  i.s  being  excavated  with 
a  diameter  of  approximately  21  ft.,  which  will  carry  the 
waters  of  the  Tieton  River  during  the  construction  of  the 
dam  and  will  be  used  as  a  portion  of  the  outlet  control 
sy.stem  when  the  dam  is  completed.  This  tunnel  is  through 
a  solid  cliff  of  andesite  rock,  which  is  being  drilled  and  shot 
by  the  top-heading  and  bench  method,  the  muck  being  loaded 
into  4-yd.  dump  cars  by  a  railroad  type  .s-tcam  shovel 
remodeled  with  a  short  boom  and  A-frame  and  equipped 
with  a  1-yd.  bucket. 


The  corewall  will  consist  of  a  concrete  diaphragm  com 
pletely  crossing  the  canyon  and  tied  well  into  bedrock  o 
the  base  and  sides.  Below  the  ground  surface  it  will  1 
5  ft.  thick  with  no  reinforcing.  Above  the  ground  surface 
will  taper  to  1-ft.  thickness  at  the  top  of  the  dam,  1 
heavily  reinforced  and  have  no  expansion  joints.  Ti 
excavation  ind  placing  of  this  corewall  below  the  grouii 
surface  is  one  of  the  features  of  work  being  done  durii. 
the  present  season.  In  the  river  bed  it  is  necessary  I 
excavate  to  a  depth  of  100  ft.  to  secure  the  proper  foundu 
tion.  The  excavation  tapers  on  the  east  side  of  the  canyoi 
to  35  ft.  in  depth,  whereas  on  the  west  side  of  the  canyoi 
the  bedrock  is  exposed  and  will  require  simply  the  cuttini 
out  of  a  key  in  the  bedrock  of  about  5  ft.  in  depth. 

The  corewall  base  is  being  excavated  by  the  stopii 
method.  Three  principal  shafts  are  sunk  to  and  into  tt 
bedrock.  At  the  base  of  these  shafts  a  larpfe  sump  ho' 
is  constructed  and  pumps  installed.  Drifts  6  ft.  high  anc 
a  ft.  wide  are  then  driven  in  each  direction  along  tlie  lini 
of  the  corewall  and  into  the  bedrock  a  depth  of  not  less  thai 
5  ft.  and  sometimes  as  high  as  30  ft.,  depending  upon  thi 
nature  of  the  bedrock,  so  that  the  concrete  will  tie  inti 
good  substantial  foundation.  After  the  lower  drift  is  com 
pleted  the  second  floor  is  excavated  by  dumping  the  materia 
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ELEVATION    OF    TIETOX    DAM 

through  the  roof  of  the  first  floor  into  mining  cars,  which 
are  run  to  the  shafts,  caged,  brought  to  the  surface  and 
dumped.  Thus  the  material  above  the  lower  drifts  is  never 
touched  with  a  shovel.  It  is  simply  picked  or  shot  down 
and  trapped  into  the  cars.  After  two  floors  have  been 
excavated  the  lower  floor  is  filled  with  concrete  from  cars 
running  on  the  completed  second  floor.  The  third  floor 
is  then  excavated,  the  second  floor  filled  with  concrete  and 


A  spillway  will  be  built  in  the 
rock  cliff  on  the  west  side  of  the 
canyon.     It  will  have  an  overflow 
lip  420  ft.  long  equipped  with  six 
drum    gates    of    the    Arrowrock 
type,  65  ft.  long  and  8  ft.  high. 
The  Spillway  will  have  a  capacity, 
under   normal   conditions,  of  30,- 
000    sec.    ft.    with    a   capacity   of 
50,000    sec.    ft.    before    the    dam 
would  be  overtopped.     It  will  dis- 
charge   through    a    concrete    con- 
duit  down    the    side    of   the    cliff 
to  a  pool  well  below  the  toe  of  the  dam.     The  final  design 
of  the  outlet  control  works  of  the  dam  has  not  been  com- 
pleted.   It  is  proposed  to  have  outlets  to  control  the  water  at 
three  stages  so  that  the  gates  will  never  have  to  operate 
under  a  greater  head  than  80  ft.     These  outlets  will  each 
have  a  capacity  of  2,500  sec.  ft.,  the  maximum  irrigation 
demand. 

It  is  estimated  that  the  complet-->d  reservoir,  including  tha 


WEST  ABUTMENT  SHOWING    DIVERSION   TUNNEL   AND    SPILLWAY    LOC.VTIuX.S 


.  similar  operation  followed  out  until  the  gi-ound  surface  is 
eached. 

Considerable  loose  and  swelling  ground  is  being  en- 
ountered,  together  with  large  quantities  of  water,  making 
he  work  very  diflScult  in  the  section  immediately  below  the 
iver.  However,  the  method  is  working  out  very  satis- 
actorily  and  is  the  only  one  thought  practicable,  consider- 
ng  the  deep  excavations  required  and  the  nature  of  the 
naterials  encountered,   as   it  would   be   almost   impossible 

0  shore  an  open  trench  to  such  extreme  depths. 

The  embankment  will  be  a  hydraulic  fill  blanketed  with 
ock.  It  will  have  a  1  on  3  slope  on  the  upstream  side, 
5-ft.  top  width,  and  a  1  on  2  slope  on  the  downstream 
ide.  It  is  proposed  to  convey  the  material  for  the  embank- 
nent  to  the  outer  slopes  of  the  dam  by  cars  from  borrow 
'its  (both  above  and  below  the  dam)  in  which  shovels  will 
■e  operated.  A  100-ton  electric  shovel  on  crawling  treads 
i  being  purchased  for  operation  in  the  borrow  pit  above 
he  dam  and  a  railroad  type  shovel  operated  by  air  will  be 
ised  in  the  borrow  pit  below  the  dam.  Eight  16-ton  steam 
scomotives  will  be  provided  with  75,  4-yd.,  36-in.  gage  dump 
ars.  The  tracks  from  these  borrow  pits  will  be  brought  to 
he  slopes  of  the  dam  over  trestles  at  intervals  in  elevation 
f  about  30  ft.  The  material  will  be  dumped  from  these 
restlea  and  washed  by  hydraulic  giants  to  a  center  pool, 
'his  pool  will  be  confined  entirely  to  the  section  immediately 
•bove  the  corewall.  The  idea  being  to  place  all  the  tight 
naterial  available  above  the  core  and  have  the  core  sup- 
lorted  on  the  downstream  side  by  heavy  material  that  will 
Iram  out  readily.  From  careful  analysis  of  material  avail- 
ible  we  find  20  per  cent  will  pass  the  80  mesh.  This  is 
■ery  well  graded  to  very  fine  clay.    Fifty  per  cent  passes  the 

1  1-in.  screen  and  is  held  on  the  80  mesh.     Thirty  per  cent 
I'anes  from  11  in.  gravel  to  large  rocks  and  boulders. 


roads,  right-of-way  and  clearing  will  cost  approximately 
$5,000,000  and  will  be  completed  in  the  fall  of  1924.  For 
this  fiscal  year  $675,000  is  available. 

Electric  power  for  the  construction  of  Tieton  Dam  is 
supplied  from  a  hydro-electric  plant  located  three-fourtha 
miles  downstream  from  the  dam  site.  Water  is  supplied  to 
the  plant  by  means  of  a  wooden  flume  8  ft.  wide  and  6  ft. 
deep,  diverting  from  the  river  just  below  the  dam  site  and 
running  along  the  river  bank  for  a  distance  of  4,400  ft.  to 
a  forebay  and  spillway  also  of  timber  construction.  From 
the  forebay  water  is  supplied  to  the  turbines  through. two 
penstocks  each  250  ft.  long.  The  penstocks  are  wood  stave 
pipes  48  in.  in  diameter  supported  on  timber  saddles  above 
ground.  Stave  timber  is  untreated  douglas  fir.  Two 
hundred  second-feet  of  water  is  supplied  to  the  turbines  at 
a  working  head  of  75  ft. 

The  work  is  under  the  general  supervision  of  the  U.  S. 
Reclamation  Service  of  which  A.  P.  Davis  is  director  and 
F.  E.  Weymouth  is  chief  engineer.  F.  T.  Crowe  is  con- 
struction engineer  in  local  charge  of  the  job. 


Philadelphia  Municipal  Bonds  Bring  Premium 

The  highest  all-or-none  bid  for  about  .$12,660,000  of 
Philadelphia  51  per  cent  municipal  bonds  on  Oct.  28 
was  at  a  premium  of  3.399  per  cent,  from  a  syndicate 
headed  by  the  National  City  Co.,  New  York  City.  Two 
other  all-or-none  bids  were  at  premiums  of  2.7312  and 
2.58.  In  all  there  were  about  fifty  bids,  for  varying 
amounts,  totaling  $40,000,000.  Of  the  $12,660,000  of 
bonds  offered,  about  two-thirds  will  run  from  20  to  50 
years  and  one-third  for  15  years. 


892 


ENGINEERING     NEWS-RECORD 


Vol.  87,  No.  22 


A  British  View  of  American  Highway  Practice 

Our  Vehicle  Weights  Regarded  as  Light — Bituminous  Surfacing  for  Worn  Concrete  Roads  Suggest«d- 

Highway  Research  Commended 

By  a.  Dryland 

County  EngimiM-  uf  .Middlesex.  England 


To  the  Editor  of  "Engineering  Ncics-Recvrd" : 

SIR — When  I  was  with  you  in  New  York  in  September 
I  promised  to  give  you  some  account  of  my  im- 
pressions of  American  roads  and  cognate  subjects,  but 
since  my  return  I  have  been  hard  pressed  with  official 
work  and  demands  from  English  papers  to  which  I  was 
previously  committed,  and  have  not  found  a  favorable 
opportunity  to  write  to  you. 

Thanks  to  your  kind  assistance  in  arranging  and 
facilitating  my  tour  I  was  able  to  spend  a  most  inter- 
esting and  instmctive  25 
days  in  the  states  of  New 
York,  New  Jersey,  Mai-y- 
land,  Pennsylvania,  Ohio, 
Illinois,  Michigan  and 
Wisconsin.  I  saw  a  great 
deal  of  your  fine  cities  of 
New  York,  Washington, 
Harrisburg,  Cleveland,  De- 
troit, Chicago,  Springfield, 
111.,  and  Milwaukee,  which 
I  made  my  resting  places, 
but  not  nearly  so  much  as 
I  should  have  liked  had 
time  permitted.  I  spent 
altogether  33  days  in  Can- 
ada and  in  the  States,  dur- 
ing which  period  I  trav- 
eled some  4,500  miles  by 
railroad  and  2,500  by  road. 
I  feel  that  I  am  entitled  to 
say  that  I  "sampled"  your 

Eastern  states,  although  I  fully  realize  that  with  so  vast 
an  area  it  is  only  possible  to  "sample,"  but  as  I  was  on 
the  roads  practically  all  of  each  day,  doing  my  railway 
journeys  mostly  by  night,  I  made  the  best  possible  use 
of  my  available  time. 

When  one  has  seen  so  much  that  is  interesting  and 
new  it  is  difficult  to  ci-ystallize,  but  as  you  desired 
that  I  would  be  frank  in  recording  my  impressions, 
and  free  in  offering  criticisms  I  will  endeavor  to  do  so 
under  the  following  heads: 

Traffic — The  large  number  of  motor  vehicles  to  be 
seen  in  and  around  your  cities  was  very  striking  and 
far  exceeded  numerically  anything  we  have  here.  The 
great  difference  between  your  traffic  and  ours  is  in 
heavy  motors,  of  which  you  have  comparatively  few. 
In  Britain  the  number  of  "heavy"  motor  cars  regis- 
tered (i.e.,  cars  weighing  more  than  4,480  lb.  unladen) 
is  almost  exactly  identical  with  those  registered  as 
"light"  motor  cars,  which  include  motor  cycles,  of  which 
latter  there  is  a  large  proportion.  As  most  of  the 
heavies  will  be  in  daily  use  for  business  purposes  while 
the  light  cars  and  cycles  are  cften  only  in  use  at  week- 
ends, it  is  common  to  see  more  heavy  than  light  vehicles 
on  our  roads.  Some  of  your  road  engineers  seemed  to 
think  they  had  large  numbei-s  of  the  heavy  type  to 
contend  with,  but  I  had  to  tell  them  their  troubles 
were  only  beginning  and  were  comparatively  unappre- 


Many  American  highway  engineers  had  the 
pleasure  of  meeting  Mr.  Dryland  during  his 
month's  inspection  of  road-building  methods  in 
this  country  last  summer.  Before  returning  to 
England  he  was  induced  by  the  Editor  of 
"Engineering  News-Record"  to  record  b'S  im- 
pressions of  our  practice;  his  views  are  set  forth 
in  the  highly  interesting  notes  published  here- 
with. 

Coming  from  a  veteran  of  40  years'  experience 
in  the  road-building  field  in  England,  and  a 
past-president  of  the  County  Surveyors  Society, 
Mr.  Dryland's  appraisal  of  some  of  the  features 
of  the  work  he  saw  in  the  United  States  is 
entitled  to  great  weight.  Readers  of  this  article 
will  find  it  worth  while  to  refer  to  the  biograph- 
ical sketch  of  Mr.  Dryland,  which  appeared  in 
the  Sept.  8th  issueof  this  journal,  p.  423. — Editor. 


ciable  at  present.  It  may  be  that  owing  to  wider  spread 
of  population  and  larger  distances  between  urban  areas 
this  kind  of  traffic  will  not  develop  to  the  same  extent 
as  with  us ;  if  it  does,  your  roadmakers  are  up  against 
a  much  more  serious  problem  than  they  have  yet  had 
to  face. 

We  have  a  good  many  traction  engines  drawing  three 

trailers  constituting  a  gross  loaded  weight  sometimes 

of  as  much  as  55  tons,  also  steam  tractors  di'awing  one 

steel-wheeled  truck,  gross  weight  15  tons,  many  steam 

wagons   drawing    trailers 

aggregating   a   similar 

weight,  and  huge  numbers 

of  motor  lorries  and  buses, 

charabancs    and    delivery 

vans  linking  up  the  towns 

and    villages    throughout 

the  country,  substituting 

road  for  rail  delivery  of 

all  kinds  of  goods  except 

for  long  journeys. 

Another  feature  which 
impressed  me  was  the  su- 
perior tire  equipment  of 
many  of  your  motors  by 
means  of  the  giant  pneu- 
matic which  has  so  far,  I 
regret  to  say,  hardly  put 
in  an  appearance  here. 
Your  vehicles  in  every 
class  are  of  lighter  con- 
struction than  ours,  a  very 
favorable  feature  from  the  roadmaker's  point  of  view. 
Bearing  all  these  differences  in  mind  I  came  to  the  con- 
clusion that  in  the  nature  of  traffic  your  road  engineers' 
lot  is  an  enviable  one. 

Perhaps  I  might  be  permitted  to  say  a  word  here  on 
traffic  regulation.  On  your  country  roads  your  vehicles 
keep  their  proper  sides  far  better  than  with  us.  where 
the  driver  of  the  heavy  vehicle  is  much  inclined  to  take 
the  center  of  the  road  if  he  can,  and  keep  it,  being 
resolutely  deaf  to  the  hootings  of  speedier  cars  desiring 
to  pass.  In  your  cities,  as  with  us,  the  street  railways 
contribute  largely  to  congestion  of  traffic  by  a  practical 
monopoly  of  so  large  a  proportion  of  the  width.  Your 
regulation  that  no  other  vehicle  shalf  pass  a  standing 
street  car  appeared  to  me  to  exaggerate  the  obstruc- 
tion. Here  we  have  no  such  regulation,  and  motor 
drivers  carefully  thread  their  way  when  cars  are  tieing 
discharged  and  so  often  avoid  a  stop.  I  believe  the 
accidents  from  this  practice  are  extremely  few.  as  car 
passengers  keep  a  good  lookout  and  regulate  their 
escape  to  the  footway  accordingly. 

Highway  Developmevt—h^  this  country  roads  were 
the  means  of  communication  for  at  least  a  century 
before  railways  were  thought  of  and  naturally  there  is 
a  great  difference  on  your  side  where  the  railway  largely 
preceded  development.  Here  a  complete  network  of 
.more  or  less  heavily  metalled  highways  permeated  *' 
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every  part  of  the  country,  and  practically  evei-y  rural 
highway  for  nearly  a  century  has  been  surfaced  with 
macadam,  and  probably  for  the  last  30  years  has  been 
steam-rolled.  When  I  penetrated  your  rural  areas 
and  found  many  highways  with  only  mother  earth  to 
carry  the  traffic  the  difference  was  naturally  striking. 
Here  we  have  a  primary  monetary  advantage  in  having 
a  foundation  which  we  can  strengthen  and  build  upon 
at  comparatively  small  cost ; 

on  the  other  hand  your  side  -' 

has  the  opportunity  of  put- 
ting in  a  more  perfect  foun- 
dation designed  with  a  fuller 
knowledge  of  probable  fu- 
ture requirements. 

Concrete     Roads  —  The 


cracks,  and  came  to  the  conclusion  that  they  were 
almost  entirely  due  to  physical  causes,  such  as  sub- 
sidence or  upheaval  of  subsoil  and  effects  of  tempera- 
ture changes,  which  are  very  extensive  on  your  side 
of  the  water  compared  with  those  experienced  here. 
The  investigations  your  engineers  have  made  into 
shrinkage  and  swelling  of  subsoils  due  to  variations 
of  moisture  content  are  most  valuable,  and  the  data 
already     obtained     are,     I 

-'  ^^    think,    quite    sufficient    to 

"Some  of  your  road  engineers  seemed  to  think  that  warrant  my  conclusion  that 
they  had  large  numbers  of  the  heavy  type  [of  motor  the  defects  found  in  con- 
vehicles]  to  contend  with,  but  I  had  to  tell  them  their  crete  roads  arise  almost  en- 
troubles  were  only  begirming."  tirely  from  elemental  forces. 

-    Those  which  do  arise  from 
traffic    are   being    provided 


circumstances  referred  to  in  the  paragraph  above  ac- 
count very  largely  for  the  development  of  this  form  of 
construction  on  your  continent.  If  we  today  were  con- 
structing a  new  road  to  carry  heavy  modem  traffic  the 
first  consideration  would  be  a  finn  foundation,  and  con- 
crete would  seem  to  offer  the  best  solution.  That  is  the 
line  I  have  myself  taken  in  the  construction  of  new 
arterial  roads  passing  through  the  County  of  Middlesex 
to  the  boundaries  of  the  County  of  London,  and,  follow- 
ing your  practice,  I  propose  to  utilize  that  foundation  to 
carry  the  traffic  so  long  as  it  will  do  so  without  serious 
detriment  to  its  use  as  an  ultimate  foundation. 

That  is  my  view  of  the  probable  evolution  of  the 
concrete  road  in  this  country  for  the  kind  of  traffic 
to  which  I  have  alluded.  It  is,  I  know,  contrary  to  the 
view  held  by  many  of  your  eminent  highway  engineers, 
but  not  by  all.  You  have  out-and-out  advocates  of  the 
concrete  surfaced  road  as  the  solution  of  the  highway 
problem,  and  if  your  traffic  continued  to  be  of  the 
same  weight  and  character  as  rules  today,  they  may  be 
justified.  I  saw  many  hundreds  of  miles  of  concrete 
surfaced  road  of  varying  ages  in  the  States  rendering 
admirable  service  and  giving  promise  of  several  years 
further  durability.  I  saw  also  some  earlier  constructed 
lengths  which  gave  evidence 
of  having  nearly  reached 
the  end  of  their  tether  as  a 
surface.  Where  that  is  the 
case  I  think  your  problem 
is  to  decide  whether  you 
will  reface  with  concrete  or 
adopt  something  of  a  more  — 

resilient  character.  My  own 

view  is  that  you  will  eventually  find  it  desirable  to  take 
the  latter  course.  In  saying  that  I  do  not  question  the 
wisdom  or  economy  of  the  course  your  engineers  have 
pursued  in  adopting  concrete  in  the  first  instance;  on 
the  contrary,  I  think  they  have  been  absolutely  right  in 
doing  so.  I  sincerely  hope  the  out-and-out  concrete  men 
will  prove  right  and  that  concrete  surfaces  will  meet 
.vour  requirements  for  an  indefinite  period,  but  frankly, 
"I  ha'e  ma  doubts,"  as  my  Scotch  friends  would  say. 

The  carefulness  with  which  your  road  engineers 
deal  with  concrete  road  construction,  and  the  organi- 
zation for  speed  of  laying  are,  I  think,  admirable.  I 
found  the  concrete  roads  most  excellent  for  speedy 
travel  and  to  me  their  general  appearance  was  pleas- 
ing, although  marred  by  the  unsightliness  of  joints 
and  cracks  which,  however,  where  kept  filled,  did  not 
affect  smooth  travel  or  lead  to  any  serious  deterioration. 
I  gave  a  great  deal  of  attention  to  the  phenomena  of 


In  the  case  of  old  concrete  roads  requiring  repairs 
Mr.  Dryland  says:  "Your  problem  is  to  decide  whether 
you  will  reface  with  concrete  or  adopt  something  of  a 
more  resilient  character.  My  own  view  is  that  you  will 
eventually  find  it  desirable  to  take  the  latter  course." 


against  in  the  later  methods  of  construction  by  greater 
thickness  of  concrete  or  by  steel  reinforcement. 

City  Pavements — In  this  country  Baltic  or  Swedish 
fir  is  our  favorite  and  most  general  "big  city"  pave- 
ment, with  granite  setts  a  bad  second  and  asphalt 
third.  Judging  by  what  I  saw  of  your  big  cities  the 
positions  there  are  exactly  reversed,  asphalt  being 
largely  in  the  ascendent  as  a  city  pavement,  and  gen- 
erally, I  thought,  it  was  excellent  and  more  free  from 
waves  or  ripples  than  ours,  notwithstanding  your 
greater  range  of  temperatures.  Probably  the  compara- 
tive lightness  of  your  traffic  units  and  the  greater 
resiliency  of  your  tires,  accounts  in  a  large  measure 
for  this  lesser  amount  of  distortion.  I  also  think  your 
asphalt  is  "harder"  than  ours,  which  accounts  for  the 
cracks  you  have,  a  feature  almost  unknown  here,  but 
the  less  plastic  nature  of  your  mixtures  renders  it 
less  liable  to  surface  distortion.  There  must  be  a 
happy  medium  which  will  neither  crack  nor  push,  and 
I  know  many  of  your  asphalt  experts  are  experiment- 
ing in  that  direction. 

I  saw  a  great  deal  of  stone-filled  asphalt  pavements 

both  in  cities  and  in  their  environs,  much  of  it  excellent, 

but  some  a  good  deal  distorted.     On  similar  roads  in 

this  country  we  have  used 

tar    macadam    with    great 

success,    using    mainly    as 

aggregate     blast  -  furnace 

slag.     Here  we  have  had  a 

large,  although  insufficient, 

supply    of    excellent    slag; 

-  but  possibly  your  blasting 

processes    do    not    produce 

slag  of  the  same  excellence,  for  what  I  saw  was  light 

and  much  honeycombed. 

Brick  pavements,  I  obsei-ved,  are  much  used  in  the 
environs  of  large  cities  and  in  the  smaller  urban  areas, 
and  struck  me  as  having  a  pleasing  appearance  and 
affording  quite  good  traveling  surfaces.  But  where  a 
brick  pavement  was  cement-grouted,  and  thus  rendered 
practically  monolithic,  it  was  subject  to  a  good  deal  of 
cracking  due  to  elemental  forces  and  leading  to  un- 
sightliness and  deterioration.  An  elastic  joint  filler 
would,  I  think,  be  a  great  advantage. 

Road  Eiifiineers — I  left  your  country  with  a  large 
measure  of  admiration  for  the  men  in  all  ranks  to  whom 
you  have  entrusted  your  great  task  of  providing  a  com- 
plete system  of  good  highways  for  your  huge  country. 
Your  system  of  training  is  quite  different  to  ours  and 
I  think  has  great  advantages,  although  we  do  manage 
to  evolve  a  quite  useful  type  by  our  more  haphazard 
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methods.  Here  our  youths  serve  a  period  of  pupilage, 
generally  of  three  years'  duration,  with  a  practicing 
engineer,  after  which  they  graduate  by  a  series  of 
assistantships  and  eventually  compete,  after  experience 
has  been  so  gained,  for  chief  appointments.  Most  of 
them  study  for  and  pass  examinations  held  by  our 
Institution  of  Civil  Engineers,  or  the  Institution  of 
Municipal  and  County  Engineers,  or  both.  Some  few 
take  a  course  of  general  engineering  at  our  universities, 
but  this  is  a  comparatively  modern  development,  and  so 
far,  unfortunately,  we  have  no  chair  of  highway  engi- 
neering at  any  of  our  universities.  While  the  prac- 
tical training  and  experience  they  gain  in  our  method 
is  valuable,  I  and  many  other  English  engineers  think 
it  would  be  of  great  advantage  in  mastering  more 
thoroughly  the  theory,  at  any  rate,  of  the  profession, 
if  our  men  had  opportunities  of  university  education 
such  as  yours  enjoy. 

I  had  the  privilege  of  meeting  a  great  number  of 
your  engineers  and  was  greatly  impressed  by  the  thor- 
oughness and  attention  to  detail  they  gave  to  both 
the  theoretical  and  practical  side  of  their  work,  while 
their  organization  for  supervision  and  testing  was  of 
the  most  complete  character.  I  envied  your  state  bu- 
reaus for  testing  and  investigation,  a  most  necessary 
and  desirable  feature  of  organization  which  is  almost 
entirely  neglected  in  this  country,  where  it  is  most  dif- 
ficult to  convince  the  public  of  the  value  of  scientific 
investigation  and  research. 

While  it  is  almost  invidious  to  particularize,  having 
experienced  such  universal  kindness,  hospitality,  and 
assistance,  from  everybody  in  Canada  and  the  United 
States  connected  with  highway  administration,  I  would 


of  the  Dominion  of  Canada,  and  of  the  Province  of 
Ontario,  and  the  city  engineer  of  Montreal.  Many 
engineers  connected  with  portland  cement  and  asphalt 
associations  were  also  of  great  assistance  to  me  in  my 
investigations.  From  every  soui-ce,  public  and  private, 
information  and  help  was  ungrudgingly  afforded  in  the 
kindest  and  most  complete  manner  and  I  owe  one  and 
all,  both  chiefs  and  staff,  a   debt  of  gratitude. 

Last,  but  by  no  means,  least,  am  I  indebted  to  you 
for  all  the  trouble  you  took  to  render  my  visit  infonna- 
tive  and  pleasant,  in  which  your  Chicago  colleague  also 
rendered  most  valuable  assistance.  It  was  my  first 
trip  to  the  Western  Continent;  it  has  been  a  most 
pleasant  and  educative  experience  from  beginning  to 
end,  and  I  shall  always  look  back  upon  it  with  pleas- 
ure, not  only  for  the  privilege  of  viewing  the  splendid 
way  in  which  your  engineers  appear  to  have  tackled 
the  great  problems  so  large  and  varied  a  country  [ 
offers  for  solution,  but  with  deep  gratitude  for  the  uni- 
versal kindness  with  which  I  was  received  and  enter- 
tained wherever  it  was  my  good  fortune  to  travel. 


New  Chicago  Union  Station  Center  of  ' 
Attractive  Group 

Archilectural  Treatment  of  Station  with  Office 

Building  Above — Concourse  Separates 

Two  Stub  Track  Terminals 

CHICAGO'S  great  union  station  as  it  will  appear 
when  completed,  together  with  its  immediate  sur- 
roundings, is  shown  by  the  accompanying  reproduction 
of  a  drawing  prepared  by  the  architects.     Work  on 
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AS  SHOWN  rs  Tin:  ai;l1!iii: 


like  the  privilege  of  your  columns  to  publicly  acknowl- 
edge and  thank  them.  I  had  the  pleasure  and  advan- 
tage of  conferring  with  the  engineers  of  the  Federal 
Government  of  the  United  States  and  of  the  state 
administrators  and  engineers  of  New  York,  New  Jersey, 
Maryland,  Pennsylvania,  Ohio,  Michigan,  Illinois  and 
Wisconsin,  the  engineers  of  Baltimore.  Washington  and 
Chicago,  the  professors  of  highway  engineering  at 
Maryland  and  Michigan  Universities,  and  the  engineers 


various  parts  of  the  project,  including  extensive  street 
alterations  and  viaduct  approaches  to  the  river  bridges, 
has  been  in  progress  for  the  past  few  years,  but  the 
headhouse  and  station  proper  have  not  yet  been  built. 
The  station  is  of  twin  or  double-end  design,  with  a 
transverse  concourse  between  two  sets  of  stub  trnck.'i 
for  the  railways  entering  from  the  north  and  south 
respectively,  with  common  facilities  for  handling  pas 
sengers  and  baggage. 
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At  the  left  is  shown  the  new  headhouse,  occupying 
an  entire  city  block  anol  surmounted  by  a  20-story  office 
building  in  order  to  utilize  the  air  rights  for  revenue 
purposes  and  thus  assist  in  financing  the  project.  This 
is  a  revision  of  the  original  design,  which  provided  a 
relatively  low  building  for  railway  purposes  exclusively. 
In  front  of  the  headhouse  are  the  roof  and  entrances 
of  the  transverse  concourse,  with  a  river  front  street 
on  an  arcaded  portion  of  the  station.  In  the  two  blocks 
north  of  the  station  (to  the  right  in  the  sketch)  is  the 
low  roof  of  the  trainshed.  Behind  this  is  shown  the 
proposed  new  U.  S.  Post  Office  and  Federal  Building, 
two  blocks  in  length.  This  structure  has  been  designed 
and  located  as  part  of  the  Chicago  City  Plan,  but  it 
has  not  yet  been  approved  by  the  Federal  Government. 
Further  to  the  north  is  the  passenger  terminal  station 
of  the  Chicago  &  Northwestern  Ry.,  which  has  been  in 
service  for  some  years. 

Station  Facilities 

South  of  the  concourse  will  be  another  low-roof  train- 
shed.  Beyond  this  will  be  the  U.  S.  Railway  Mail  Ter- 
minal, which  is  now  under  construction.  Other  new 
railway  structures  in  the  vicinity  are  the  freight  sta- 
tion and  office  building  of  the  Chicago  &  Alton  Ry. 
(Engineering  News-Record,  Oct.  14,  1920,  pp.  728  and 
732),  the  freight  station  and  warehouse  built  by  the 
Pennsylvania  R.R.  a  few  years  ago,  and  the  freight 
station  of  the  Chicago,  Burlington  &  Quincy  R.R.,  of 
which  the  foundations  have  been  built. 

At  the  new  union  station  and  its  approaches  the 
tracks  have  been  depressed  to  about  4  ft.  above  water 
level  in  the  river,  and  streets  have  been  raised  and 
widened  to  provide  adequate  approaches.  In  the  south 
trainshed  will  be  14  tracks  and  in  the  north  trainshed 
10  tracks,  all  arranged  singly  and  separated  by  plat- 
forms, alternate  platforms  being  assigned  for  handling 
baggage  and  being  connected  by  inclines  with  the 
baggage  room  under  the  concourse.  A  trainshed  ap- 
proximately 25  ft.  high  will  cover  the  tracks  and  plat- 
forms. 

In  the  headhouse,  connected  with  the  station  proper 
by  passages  beneath  Canal  St.,  will  be  such  main  facili- 
ties as  the  waiting  room,  ticket  offices,  baggage  rooms, 
re.staurants  and  cabstand.  Carriages  and  cars  will  use 
inclines  from  the  Clinton  St.  entrances  to  the  cabstand 
at  track  or  concourse  level.  Baggage  wagons  will  use 
the  same  entrances  and  driveways  but  will  proceed  by 
a  second  incline  to  a  yard  about  400  ft.  long  serving 
the  large  baggage  room  under  the  concourse.  The 
exterior  of  the  headhouse,  office  building  and  concourse 
entrances  will  be  of  buff  stone. 

This  great  station,  which  will  supersede  the  present 
old  and  inadequate  Union  Station,  is  being  built  by 
the  Chicago  Union  Station  Co.  of  which  J.  D'Esposito 
is  chief  engineer  and  A.  J.  Hammond  is  assistant  chief 
engineer.  The  architects  are  Gi-aham,  Anderson,  Probst 
&  White,  of  Chicago. 


National  Help  Only  to  Ports  Encouraging 
American  Ships 

IN  a  paper  entitled  "The  Importance  of  Port  Facili- 
ties in  the  Development  of  a  Merchant  Marine  and 
Commerce,"  read  before  the  recent  meeting  of  the  So- 
ciety of  Naval  Architects  and  Marine  Engineers,  Rear- 
Admiral  H.  H.  Rousseau,  Civil  Engineer  Corps,  U.  S. 
Navy,  advocated  national  aid  only  to  such  ports  as  en- 
courage American  ships.  Among  other  things  he  said : 
"With  the  existing  fierce  competition  between  ports, 
both  for  business  and  for  appropriations  from  the  na- 
tional treasury  for  the  further  improvement  thereof,  it 
would  seem  to  be  proper  and  consistent  that  Congress 
should  now  give  definite  notice  that  hereafter  prefer- 
ence will  be  given  in  making  any  appropriations  for 
harbor  improvements  to  those  ports  that  show  them- 
selves most  interested  and  most  successful  in  carrying 
out  our  national  policy  that  the  greater  part  of  our 
foi'eign  commerce  shall  be  carried  in  American  vessels. 
Compliance  with  any  such  policy  by  a  port,  or  the  giv- 
ing of  satisfactory  guai-antees  to  fulfill  any  conditions 
like  this,  could  be  best  undertaken  by  an  organized  and 
unified  port  authority,  and  the  matter  of  efficient  or- 
ganization is  perhaps  our  ports'  greatest  need  today. 
.  .  .  Such  an  act  of  Congress  relative  to  water  ter- 
minals and  vesting  the  Secretary  of  War  with  discre- 
tion to  delay  or  suspend  expenditures  for  the  improve- 
ment of  any  port  unless  at  least  50  per  cent  of  the  gross 
tonnage  of  vessels  engaged  in  foreign  commerce  enter- 
ing and  clearing  from  that  port  is  American  tonnage, 
or  until  satisfactory  assurances  are  received  that  that 
percentage  will  be  secured  within  a  reasonable  time  and 
will  be  thereafter  maintained,  would  instantly  broaden 
competition  between  our  ports  beyond  the  present  mere 
unorganized  scramble  for  business  on  the  part  of  in- 
dividual carriers  and  other  interests,  and  would  initiate 
a  competition  that  would  bring  concrete  results  in  pro- 
moting steps  to  obtain  a  unified  port  authority  and  in 
assisting  our  merchant  marine  to  get  much  needed 
cargo,  as  well  as  passenger  business,  that  at  present  is 
going  to  foreign  vessels.  .  .  Should  Congress  also 
direct  the  Interstate  Commerce  Commission  to  exercise 
its  rate-making  power  so  as  to  give  due  preference  and 
assistance  to  those  ports  where  at  least  50  per  cent  of 
the  gross  tonnage  of  vessels  engaged  in  foreign  com- 
merce, using  that  port,  is  American  tonnage,  the  effect 
would  be  striking  in  enabling  our  merchant  vessels  to 
cope  moi-e  successfully  with  foreign  competition." 


Laboratory  Car  For  Brick  Kiln  Tests 
Arrangements  have  been  made,  in  connection  with 
the  co-operative  agreement  between  the  associations 
of  brick  manufacturrs  and  the  Bureau  of  Mines,  to 
fit  up  a  laboratory  car  which  will  be  used  in  testing 
kilns  at  brick  works.  This  will  make  possible  a  more 
expeditious  handling  of  this  phase  of  the  work  and  will 
permit  it.s  being  done  in  a  thorough  manner. 


Wisconsin  Builds  2.552  Miles  Road  in  1921 

Construction  of  roads  of  all  kinds  in  Wisconsin  this 
season  will  surpass  in  mileage  any  previous  year.  Ac- 
cording to  the  quarterly  report  of  A.  R.  Hirst,  state 
highway  engineer,  90  per  cent  of  the  349.25  miles  of 
concrete  planned  was  completed  by  Oct.  1  and  prac- 
tically all  of  the  remaining  mileage  will  be  completed 
this  fall.  Of  the  total  mileage  105  miles  only  was 
Federal  Aid.  Other  types  of  road  constructed  are  as 
follows:  Gravel,  1,036.9  miles;  top  soil,  84  miles;  earth, 
1,009.6  miles;  bituminous,  macadam,  shade  and  asphalt, 
72  mJles.  By  gang  maintenance  949  miles  were  graded ; 
129  miles,  graded  and  graveled,  115  miles,  resurfaced 
only  and  11  miles  covered  with  top  soil  only.  A  con- 
dition survey  of  the  entire  trunk  highway  system  has 
been  undertaken,  giving  the  type  and  condition  at  the 
surfacing  as  of  Nov.  1. 
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An  American  Engineer's  Impressions  of  Industrial  Russia 

Intensive  Nationalization  Coupled  with  Greed  and  Executive  Impotence  Has  Destroyed  Economic  Stability 
— Industry  Ruined  by  Lack  of    Production  and  Misdirected  Effort 

By  Royal  R.  Keely, 

Consulting  Management  Engineer,  New  York  City 


Tt/TANY  reports  concerning  chaotic  conditions  in  all 
IrJ.  industry,  and  of  the  failure  of  Sovietism  as  there 
applied,  have  come  out  of  Russia.  Some  of  them  havi, 
been  based  upon  fragmentary  knowledge  and  others 
doubtless  have  been  intentionally  prejudicial.  However, 
the  opinion  is  generally  held  that  Russia  today  is  in  the 
worst  condition  economically  and  industrially.  This 
opinion  is  confirmed  by  the  following  article  by  Mr. 
Keely. 

Mr.  Keely  is  a  graduate  of  Cornell  University  and  a 
member  of  the  American  Society  of  Mechanical  Engi- 


neers. He  has  been  professor  of  engineering ,  served^ 
four  years  with  the  W estinghouse  companies,  ivas  four 
years  manager  of  the  Edmonton,  Alta.,  Can.,  Municipal 
Industries — designing,  building  and  operating — and  for 
the  past  ten  years  has  been  a  considtawt  in  industrial 
econoinics,  organization  and  managem,ent.  Desirous  of 
studying  industrial  conditions  in  Russia,  Mr.  Keely 
went  there,  in  1919.  A  year  later  he  was  thrown  into 
prison  ivlieri  he  ivas  about  to  return  to  America,  anci 
was  released  after  a  year's  confinement  upon  tlie  demand 
of   the  Am.ericayi  Relief  Association. — EDITOR. 


AS  a  consultant  in  industrial  economics  in  America  my 
.  chief  interest  has  been  the  labor  problem.  I  had  long 
wished  to  see  how  labor  acted  under  Bolshevism,  to  study 
Russian  industrial  conditions  and  to  appraise  the  prospect 
of  resumption  in  trade  relations  between  this  country  and 
Russia.  Accordingly  I  sought  out  Lomonosoff,  a  special 
commissioner  of  the  Soviet  government  in  the  United  States, 
and  my  suggestion  that  I  visit  Russia  was  welcomed  enthu- 
siastically. We  sai'ed  from  New  York  May  24,  1919,  and 
after  many  difficulties  and  delays  crossed  the  border  and 
into  Russia  Sept.  12  of  the  same  year,  arriving  in  Moscow 
six  days  later. 

Entertained  Then  Imprisoned 

For  eight  months  I  was  given  every  opportunity  to  travel 
about  and  to  study  the  industrial  and  economic  situation. 
As  long  as  the  Bolsheviki  thought  there  was  a  possibility 
of  my  becoming  permanently  enlisted  in  their  cause  every- 
thing that  this  poverty-striken  country  could  provide  was 
lavished  upon  me — secretaries,  a  special  car  on  the  rail- 
way, the  finest  hotel  accommodations,  and  food  from  the 
Kremil,  the  stronghold  of  the  Bolsheviki.  After  having 
studied  conditions  in  many  regions,  and  after  having  had 
numerous  interviews  with  Lenin  and  other  high  officers  of 
Soviet  Russia,  I  decided  to  return  to  America.  Therefore, 
by  May,  1920,  all  permits  and  documents  had  been  signed, 
countersigned  and  red  stamped,  and  I  left  Moscow.  On 
May  12  at  the  border  in  Yambourg  I  was  seized,  five 
minutes  before  the  train  was  ready  to  cross  the  border, 
and  taken  back  to  Moscow  under  armed  guard  and  thrown 
into  the  Bouterki  prison — the  Sing  Sing  of  Russia.  No 
official  warrant  for  my  arrest  was  presented  nor  were  there 
any  explanations,  charges,  hearing,  trial,  or  sentence. 

After  suffering  for  a  year  all  the  insults  and  deprivations 
which  they  could  inflict  I  was  brought  with  much  solemnity 
into  their  highest  tribunal,  and  after  a  few  days  was  sen- 
tenced to  two  years  in  a  concentration  camp,  sentence  dat- 
ing from  the  day  of  arrest.  Evidence  against  me  was  pro- 
duced from  letters  and  memoranda  written  to  my  relatives 
in  New  York.  Thus  the  action  of  the  Bolsheviki  in  throw- 
ing one  about  to  leave  the  country  into  prison  character- 
izes the  desire  of  Bolshevik  Russia  to  keep  from  the  rest 
of  the  world  news  of  the  abject  failure  of  Soviet  principles 
as  applied  there. 

In  my  sentence  I  was  said  to  be  a  spy,  that  I  had  col- 
lected news  of  the  economic  and  industrial  situation  for  the 
American  capitalistic  press,  and  that  therefore  I  should 
be  sentenced  to  two  years  in  prison.  A  few  days  later 
after  another  solemn  court  procedure  my  sentence  was 
changed  to  two  years  of  compulsory  work.  That  was  on 
May  24,  1921,  exactly  two  years  after  my  departure  from 


New  York.  Before  my  compulsory  work  began  there  came 
an  order  for  my  freedom  and  permit  to  leave  Russia  due 
to  the  demands  of  the  American  Relief  Association. 

General  Impressions 

My  general  impressions  of  Russia  are  that  (1)  it  is  in- 
humanly autocratic;  (2)  that  the  attempted  nationalization 
of  all  activities  has  resulted  in  the  operation  of  industry — 
an  operation  which  has  steadily  diminished — for  the  benefit 
of  a  very  few;  (3)  that  nationalization  of  industry  as  ap- 
plied there  has  been  a  dismal  failure;  (4)  and  that  there 
appears  to  be  in  Russia  a  general  belief  that  Sovietism  can- 
not long  survive. 

No  monarchy  was  more  autocratic  than  is  Soviet  Russia. 
On  entering  the  country  one  of  the  first  things  to  attract 
my  attention  was  the  censorship.  The  government  receives 
in  its  own  hands  all  foreign  news  as  well  as  that  of  local 
and  internal  affairs.  There  is  no  free  press  and  the  Bol- 
sheviki give  out  such  matter  as  they  choose  through  their 
two  dailies.  Most  of  the  leading  papers  from  othert  na- 
tions are  received  in  the  foreign  office,  but  they  are  not  for 
the  general  public.  Of  late  this  censorship  has  broken  down 
to  some  extent  because  of  foreign  commissions  which  have 
uncensored  mail  privileges  and  through  courier  service. 
The  entrance  of  the  American  Relief  Association  has  also 
opened  the  way  for  more  freedom  in  communication. 

Few  in  the  outside  world  can  realize  that  in  Russia  to- 
day there  is  a  more  strict  and  destructive  autocratic  power 
than  has  ever  existed.  Freedom  of  speech  is  unknown. 
Freedom  of  the  press  is  a  joke.  Let  me  quote  Lenin's 
own  words,  "We  have  arrived  at  autocracy  and  the  object 
of  the  Communist  International  is  a  struggle  with  force 
of  arms  for  the  suppression  of  the  international  bourgeoise 
and  creation  of  an  international  Soviet  republic  as  a  tran- 
sition stage  for  the  complete  depression  of  the  state.  The 
victory  is  incomplete  until  every  part  of  Europe  is  revolu- 
tionized. In  the  autocracy  of  the  chiefs  of  communism  and 
the  communist  domination  of  the  people  lies  the  pledge 
of  our  success.  There  can  be  no  liberty  or  democracy,  but 
there  must  be  submission  to  the  armed  vanguard  of  the 
proletariat." 

I  had  several  conversations  with  Lenin.  When  I  first  ar- 
rived in  Moscow  Lomonosoff  took  me  to  see  him.  In  order 
to  enter  the  Kremil  and  Lenin's  private  sanctum  we  re- 
quired special  passes  whicH  were  carefully  scrutinized  by 
some  ten  or  fifteen  armed  guards  at  various  stages  of  our 
path  of  entrance.  His  outer  office  was  filled  with  stenog- 
raphers and  clerks  and  his  own  office  was  a  large,  well- 
lighted  room  on  the  top  floor  of  a  six-story  building.  It 
was  finely  furnished  and  much  like  an  American  business 
man's  office.    Lenin  impressed  me  as  an  impractical  idealist, 
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who  was  to  a  large  extent  :shut  off  from  the  work  of  the 
world,  and  the  difficulties  and  privations  of  his  people,  and 
who  had  little  experience  or  ability  in  directing  the  organi- 
zation and  reconstruction  of  such  a  great  nation.  He  was 
surrounded  by  men,  who,  like  himself,  perhaps,  may  have 
been  revolutionists,  but  who  had  no  executive  ability  for 
directing  the  enormous  task  which  they  had  taken  upon 
themselves. 

Lenin  repeated  to  me  the  invitation  of  Lomonosoff  that 
I  go  into  all  the  factories  and  see  the  actual  conditions  and 
study  the  psychology  of  the  working  force.  In  return  for 
this  freedom  he  asked  me  to  give  him  reports  on  anything 
I  saw-  which  was  not  in  accordance  with  American  practice. 

Other  Prominent  Soviet  Leaders 

Trotsky,  the  other  leader  of  the  cause  of  freedom  and 
liberty  for  the  worker  says:  "All  artisans  will  be  sent  into 
the  world  and  transferred  from  one  place  to  another  ac- 
cording to  the  indications  of  the  government.  We  will  have 
no  pity  for  the  peasants;  we  will  make  labor  armies  of 
them,  with  military  discipline  and  communists  as  their 
labor  chiefs.  The  masses  of  the  workmen  should  be  moved 
about,  ordered  and  sent  from  place  to  place  in  exactly  the 
same  manner  as  soldiers." 

The  most  competent  two  men  among  all  the  high  gov- 
ernment officials  are  Krassin,  formerly  head  of  the  Rail- 
way Department  and  now  head  of  the  Department  of  For- 
eign Trade,  and  Ludwig  C.  A.  K.  Martens,  both  said  to  be 
Germans,  of  German  origin,  German  tendencies  and  German 
sympathies.  Martens  was  formerly  an  envoy  of  the  Soviet 
government  in  the  United  States  but  was  deported  last  year. 
Before  going  to  Russia  Martens,  then  in  New  York,  had 
approved  Lomonosoff's  invitation  to  me  to  visit  Russia. 

The  autocracy  of  Bolshevism  is  further  evidenced  by  a 
description  of  the  Soviet  government  operation.  Every- 
thing IS  in  the  hands  of  the  government,  including  the  en- 
tire means  of  production  and  ways  of  communication.  It 
controls  all  ammunition  and  arms  and  enough  communist 
officers  to  control  the  soldiers.  The  agents  of  Bolshevism 
enter  all  buildings  at  will.  They  censor  the  mail  and  allow 
no  private  telegrams.  They  own  the  press  and  publish 
only  what  is  good  propaganda.  No  private  meetings  are 
allowed.  All  other  political  parties  are  suppressed  v/ith  an 
iron  hand,  the  leaders  are  imprisoned  and  the  members 
scattered  and  cut  off  from  communication  with  one  another. 
The  All-Russian  Commission  for  the  Suppression  of  Counter 
Revolution  is  a  great  octopus  drunk  with  its  power,  always 
robbing,  imprisoning  and  murdering  those  who  oppose  its 
will. 

In  Russia  people  are  loaded  down  with  documents — an 
official  passport,  a  compulsory  labor  book,  permits  for  food 
and  food  cards,  permits  for  a  place  to  live,  permits  to  ride 
on  the  street  car  (one  to  say  you  are  permitted  to  ride  and 
a  second  to  say  you  are  the  person  named  in  the  first.) 
If  a  trip  on  a  railroad  is  contemplated  five  or  six  or  seven 
documents  are  required,  signed,  countersigned,  and  red 
stamped,  which  require  from  one  to  two  weeks  to  secure. 

Lists  are  constantly  being  circulated  demanding  the  full 
history  of  each  individual.  In  reply  to  the  question  as  to 
political  affiliation  the  usual  reply  is  "non-partisan,"  for  if 
a  signified  allegiance  to  any  other  party  is  noted  it  would 
lead  to  persecution  and  possibly  to  imprisonment. 

The  prisons  are  filled  with  those  who  have  asserted  them- 
selves or  in  some  manner  expressed  their  individuality. 
They  come  from  all  over  Russia  and  the  personnel  is  con- 
stantly changing.  The  foreigners,  however,  have  it  far 
easier  than  the  average  Russian,  for  few  of  them  have 
been  shot  while  the  native  is  in  constant  danger. 

One  of  the  few  things  in  which  Bolshevism  has  proven 
.successful  is  that  it  has  destroyed  all  opposition  to  its 
operation. 

Despite  the  fact  that  Soviet  Russia  is  presumed  to  be  a 
community  wherein  equality  of  interests  obtains,  the  gov- 
frnment  as  operated  is  decidedly  for  the  benefit  of  the 
■ '  w. 

The  central  Moscow  government  has  some  twenty  de- 
partments, including  the  departments  of  war,  state,  na- 
tional   economy,    etc.     The    centralized    organization    plan 


calls  for  executive  control  centering  in  Moscow.  In  the 
matter  of  production  management,  for  instance,  each  fac- 
toi-y  is  supposed  to  have  its  production  manager,  super- 
vised by  production  managers  for  the  city,  the  government 
and  the  whole  of  Russia.  The  same  applies  for  all  other 
departments  of  manufacture,  such  as  accounting,  stores, 
etc. 

The  function  of  the  Supreme  Council  of  National  Economy 
is  to  operate,  manage  and  control  the  entire  means  of  pro- 
duction and  communication.  Under  its  control  are  all  fac- 
tories, railways,  telegraphs  and  telephones.  As  sub- 
divisions of  this  council  are  the  departments  of  railways, 
metals,  automobiles,  etc.  In  Moscow  for  the  machinery 
of  the  government  alone  there  were  about  230,000  employees 
getting  an  average  wage  of  40,000  to  50,000  rubles  monthly 
although  a  few  get  much  more.  It  is  interesting  to  note 
that  in  this  workers'  republic,  vnth  equality  for  all  and 
special  privilege  for  none,  10,000  of  these  employees  are 
classed,  as  responsible  employees,  that  is,  those  who  are 
faithful,  loyal  servants  to  the  Bolsheviki  and  who  get 
special  food  allowances  and  better  wages.  The  Bolsheviki 
do  not  object  to  a  mass  of  weak,  starved,  resistless  working 
force  as  long  as  they  can  dominate  and  control  it.  That 
is  the  object  of  the  10,000  faithful  followers  who  are  better 
fed,  clothed  and  provided  for. 

In  contradistinction  to  the  mass  of  small-salaried  em- 
ployees is  that  of  one  of  the  employees  of  the  metals  depart- 
ment of  which  Martens  is  the  head.  He  is  Marten's  chief 
assistant  and  is  a  Finnish  engineer.  He  draws  about  400,000 
rubles  monthly  together  with  small  quantities  of  food, 
clothing  and  fuel.  Even  then  the  members  of  his  family 
complain  that  they  live  only  with  the  greatest  difficulty  and 
by  drawing  on  private  means.  Characteristic  of  the  diffi- 
culties which  even  the  better  than  average  government 
employee  has  in  getting  along  is  the  experience  of  the  fore- 
man of  the  Russian  American  Tool  Co.,  whom  I  found  one 
Sunday  morning  cooking  a  meal.  The  previous  day  he  had 
secured  his  monthly  allowance  of  a  few  pounds  of  meat 
and  a  few  vegetables  and  he  was  preparing  them  all  for 
a  feast.  He  told  me  that  he  had  sold  all  his  personal  be- 
longings, had  no  bread,  so  he  had  invited  some  of  his  friends 
to  bring  bread  and  have  dinner.  He  was  cooking  his 
monthly  rations  at  one  time  and  he  and  his  friends  would 
eat  it  and  of  the  future,  well — that  was  another  matter. 
As  to  the  average  employee  the  great  question  is  to  under- 
stand how  he  lives.  The  great  mass  of  them  is  always 
hungry. 

The  communist  theory  of  economic  control  is  in  itself 
quite  ideal  but  its  success  presupposes  the  support  of 
180,000,000  hone.st  and  efficient  Russians,  all  working  for 
the  public  good  and  not  for  private  gain.  But  all  who  know 
Russia  know  how  impossible  of  realization  is  this  pre- 
requisite. 

Factory  Production  Low 

Beside  their  success  in  destroying  and  suppressing  all 
opposition  the  Bolsheviki  have  succeeded  in  bringing  down 
every  one  to  the  level  of  the  lowest  in  pre-revolutionary 
times  and  in  destroying  all  the  wealth  of  Russia.  Factory 
production  is  painfully  low.  Fine,  large,  and  expensive 
automatic  machines  developed  in  the  United  States  are 
standing  idle  for  want  of  competent  workmen.  I  believe 
there  can  be  no  appreciable  production  in  Russia  for  years 
to  come  and  the  reason  is  clear:  A  painful  shortage  of 
materials,  fuel,  transport,  trained  workmen,  clothing  and 
food.  Practically  all  industry  is  stagnant  and  what  little 
individual  and  collective  initiative  is  apparent  from  time 
to  time  is  not  directed  toward  activities  that  will  result  in 
economic  readjustment.  I  made  trips  to  Petrograd,  Siberia, 
and  many  districts  in  the  vicinity  of  both  Petrograd  and 
Moscow  and  found  all  industries  on  an  extremely  low-pro- 
duction basis  and  with  lower  morale.  There  is  no  incentive 
for  the  workmen.  They  have  no  wish  to  work  and  the 
hard  conditions  make  any  appreciable  physical  exertion  im- 
possible. 

The  Bolsheviki  wished  to  have  me  act  as  an  intermediary 
in  securing  American  capital  for  Russian  development.  As  a 
result  I  spent  three  or  four  weeks  in  conferences  with  expert 
specialists  in  the  "Concessions  Department"  of  the  Supreme 
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Council  of  National  Economy  of  which  Rikoff  is  the  head. 
With  these  specialists  I  went  over  the  details  of  Russia's 
natural  wealth — the  forests  of  the  north,  the  Don  coal  fields 
in  the  south,  the  great  Kuznetskie  coal  fields  in  Siberia, 
irrigation  in  Turkestan,  water  power  around  Petrograd  and 
in  the  south,  and  the  Volga-Donn  ship  canal. 

Finally,  Rikoff  said  it  was  "not  enough  for  you  to  see  the 
reports  and  talk  with  the  specialists,  you  must  see  these 
things  for  yourself."  Though  transportation  is  lacking  for 
the  ordinary  human,  for  favored  individuals  it  is  available. 
Accordingly,  Rikoff  sent  me  to  the  railway  department  where 
I  learned  instructions  had  been  given  to  give  me  the  best 
train  Russia  could  provide,  consisting  of  a  new  locomotive, 
American  coal  cars  with  coal  enough  for  the  round  trip, 
international  pullman  cars  for  myself  and  staff  of  experts, 
dining  car,  food  and  three  train  crews  for  24-hour  operation 
of  the  train,  and  an  automobile  for  side  trips. 

Trips  which  I  took  included  that  to  the  Kuznetskie  coal 
basin  half  way  across  Siberia,  and  to  irrigation  projects  in 
Russian  Turkestan.  Upon  activity  in  either  of  these  places 
m.ust  depend  the  development  of  a  market  and  with  industry, 
the  economical  foundation  and  civilization  of  Russia 
destroyed  as  it  is,  there  can  be  no  excuse  for  such  ventures 
from  Americans.  I  can  conceive  of  no  capitalist  investing 
his  money  so  as  to  put  it  at  the  mercy  of  this  robber  band. 
One  Industry  Escapes  Nationalization 

Of  all  the  industries  of  Russia  I  found  just  one  that  had 
never  been  nationalized,  in  other  words,  one  of  which  the 
owners  had  not  been  robbed  by  the  aid  of  the  automatic  and 
the  machine  gun.  This  was  the  plant  of  the  International 
Harvester  Co.  of  America.  The  distinctive  feature  of  the 
factory  was  that  the  old  manager  was  left  in  control  and 
was  allowed  to  manage  as  best  he  could  under  the  tremen- 
dous difficulty  of  government  control  of  all  labor,  fuel,  food, 
clothing,  raw  material,  etc.,  without  means  of  allotting  an 
adequate  supply.  The  manager,  who  is  of  German  educa- 
tion and  training,  has  succeeded  in  maintaining  technical 
control  of  the  plant  and  while  his  production  was  in- 
finitesimally  small  it  was  not  so  bad  as  compared  with  other 
Russian  plants. 

The  industrial  situation  is  fairly  well  characterized  in 
a  letter  which  I  wrote  to  Lenin  in  December,  1919,  in  which 
I  said,  "The  red  army  has  won  at  the  expense  of  the  indus- 
tries— the  bone  and  sinew  of  our  modern  life.  The  result 
is  almost  complete  exhaustion  of  the  ways  of  communication 
and  production.  Most  of  your  men  in  jxjwer  in  the  indus- 
tries are  without  experience  or  technical  education.  It  is 
hard  for  me  to  see  how  it  is  possible  for  them  to  succeed." 

One  is  suiTJrised  by  the  almost  complete  absence  of  traffic 
on  the  railroads,  both  passenger  and  freight.  The  com- 
merce of  the  nation  is  dead.  All  the  business  houses  of  the 
cities  are  closed,  except  the  very  small  ones  that  have 
opened  recently.  Pavements  and  sidewalks  are  in  great  need 
of  repair.  Machinery  and  equipment  are  in  bad  condition 
and  are  getting  worse  daily. 

Characteristic  of  factory  production  in  Russia  is  that  of 
the  Amo  automobile  factory  in  Moscow  built  by  private 
capital  by  special  encouragement  from  the  old  government. 
It  is  a  fine  factory  with  a  complete  equipment  of  the  best 
American  machinery.  There  the  Bolsheviki  have  a  chance 
to  succeed  in  factory  organization  and  production  except  that 
Russia  does  not  need  automobiles  as  badly  as  it  needs  simple 
farm  machinery,  clothing,  fuel  and  general  household  sup- 
plies. But  Bolshevism  will  always  waste  much  of  its  time 
on  some  fantastic  whim  rather  than  on  practical  necessity. 

Futility  of  Bolshevist  Endeavor 
For  full  operation  the  factory  would  require  about  6,000 
men.  At  the  time  of  my  personal  acquaintance  with  it,  it 
had  about  1,000  men  and  only  two  or  three  skilled  mechanics. 
There  was  no  raw  material  and  very  little  fuel.  A  very  little 
repair  work  was  being  done.  ,  The  old  government  had 
bought  a  lot  of  light  trucks  for  the  war.  As  they  were 
disabled  they  were  sent  to  the  factory,  dismantled  and  the 
good  parts  assembled  into  good  trucks  again.  After  a  while, 
however,  they  ran  short  of  motor  parts  and  had  some  ninety 
bodies  without  motors.  They  deci<led  to  build  a  motor. 
They   worked   all    winter   trying   to    get   one    good  motor 


cylinder  casting.  They  failed  every  time  partly  because  of 
lack  of  skill  and  partly  because  of  the  absence  of  proper 
material.  The  manager  at  that  time  was  a  rather  able  Rus- 
sian engineer  who  was  hindered,  however,  on  one  side  by  a 
management  committee  of  ignorant  workmen  who  had 
authority  over  him.  He  had  no  power  to  hire,  discharge, 
or  discipline,  without  their  consent.  On  the  other  hand  he 
was  given  conflicting  orders  from  the  automobile  building 
department  in  Moscow,  the  automobile  repair  department, 
the  food  operating  department,  the  food  repair  department 
and  the  army  repair  and  operating  department.  All  his 
holidays  were  spent  in  hard  physical  work  with  a  gang  of 
men  about  the  factory  on  the  theory  that  all  should  be  made 
to  do  some  physical  work. 

Bolshevist  Russia  is  visionary,  impractical.  Former  pro- 
fessors, engineers,  factory  managers,  railroad  directors — 
able,  honest,  and  energetic  men — I  found  occupying  them- 
selves in  electrification  schemes,  electric  plows,  electric 
transmission  of  power  from  coal  fields,  redistribution  of  the 
manufacturing  industries  according  to  an  ideal  plan,  and 
writing  treatises  on  such  subjects  as  the  automatic  coupler 
for  railway  cars  and  elaborately-worked  out  plans  of  stand- 
ardization. When  the  elaborate  plan  was  made  the  problem 
was  99  per  cent  solved  and  nobody  worried  about  its  realiza- 
tion in  practical  everyday  life. 

All  over  Russia  the  fuel  oil,  coke,  coal  and  gas  burning 
furnaces,  as  well  as  locomotives,  have  been  converted  for 
wood  burning.  In  the  International  Harvester  plant  there 
was  not  room  for  the  larger  wood-burning  furnaces  and  the 
change  would  have  completely  upset  the  old  arrangement 
and  factory  production  system.  The  management  insisted 
upon  having  coal  and  coke.  Rikoff  said,  "We  are  unable  to 
get  coal  and  coke  for  you,  but  we  think  you  can.  We  will 
give  you  trains  and  help  and  you  can  try  for  yourself."  So 
in  the  spring  of  1920  the  manager's  men  made  up  a  train 
carrying  mine  props  and  ran  it  to  the  coal  basin  in  Ukrainia 
with  red  soldiers  as  guards  and  workmen.  The  trip  was 
not  successful. 

The  Fever  of  Locomotive  Repair 

One  day  I  suggested  to  Lenin  that  the  fundamental  step 
in  betterment  should  be  locomotive  repair.  That,  like  elec- 
trification later,  became  a  slogan  of  the  administration.  An 
order  was  issued  that  locomotives  requiring  repairs  should 
be  taken  into  all  factories  and  that  for  every  locomotive  re- 
paired the  crew  of  workmen  should  receive  a  bonus  in  Soviet 
cash  and  be  permitted  to  take  the  locomotive  for  a  trip  into 
the  country  and  bring  food  for  themselves. 

As  a  result  there  was  the  strange  spectacle  of  locomotive 
repairing  shoved  into  all  kinds  of  plants  where  previously 
there  had  been  no  spur  tracks,  no  pits,  and  no  proper  equip- 
ment for  skilled  workmen.  At  the  same  time  all  the  loco- 
motive building  and  repair  plants  of  Russia  were  standing 
practically  idle.  In  the  sight  of  the  bonus  and  the  trip  to 
the  country  the  locomotives  got  only  a  "lick  and  a  promise" 
with  the  further  advantage  to  the  workers  that  they  were 
soon  back  for  a  further  bonus  and  another  trip  to  the  coun- 
try. 

Finally,  one  finds  everywhere  men  even  in  high  govern- 
ment offices  who  have  no  faith  whatever  in  the  ultimate 
ability  of  communism  to  cope  with  the  economic  situation. 
During  the  last  month  of  my  stay  I  was  surprised  at  the 
openness  of  the  criticism  and  expressions  of  discontent 
among  not  only  workmen,  peasants,  and  office  workers,  but 
also  among  high  officials.  In  a  talk  with  Martens'  chief 
assistant,  his  secretary  and  an  able  engineer,  he  said;  "When 
you  first  came  to  Russia  there  was  still  some  hope  of  saving 
the  industries  or  some  remnant  of  them,  but  now  it  is  ab- 
solutely lost  and  we  must  begin  over  from  the  beginning." 
To  hear  such  statements  from  prisoners  or  from  open  revolu- 
tionaries would  not  be  surprising,  hut  from  such  high  offi- 
cials it  sets  one  thinking,  so  say  the  least.  In  a  trip  through 
the  Amo  automobile  factory  with  Martens  I  suggested  that 
the  building  was  new  and  of  the  finest  and  completely 
equipped  with  the  best  American  machine  tools.  He  re- 
plied, "Yes,  but  dead,  absolutely  dead." 

Krassin,  at  the  time  I   saw  him   Commissar  of  the  De- 
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partment  of  Ways  and  Communication,  was  endeavoring  to 
keep  the  railroads  running  though  conditions  in  railway 
shops,  locomotive  and  car  shops,  were  little  better  than  else- 
where. One  day  I  was  talking  with  one  of  the  former 
railroad  managers  about  Persia.  I  remarked  that  it  was 
to  me  strange  that  Persia,  a  land  bigger  than  the  German 
empire,  had  no  railroads.  "Yes,"  he  said,  "but  here  in  Rus- 
sia there  is  one-sixth  of  the  world's  land  area  with  no  rail- 
roads but  we  are  accustomed  to  them  and  feel  their  loss. 
Our  industrial  and  economic  life  is  built  around  our  trans- 
port and  without  it  we  are  paralyzed."  Krassin  saw  and 
understood!  the  situation  yet  he  continued  to  support  his 
Bolsheviki.  It  can  only  be  assumed  he  has  other  motives. 
First,  it  gives  him  power,  which  he  likes,  and  a  good  posi- 
tion, and  second,  he  is  in  a  position  to  direct  the  affairs  of 
Russia  into  German  hands.  Of  one  thing  I  am  sure — he  is 
no  Bolshevist.  He  is  in  the  game,  like  most  of  the  other, 
for  the  power  and  influence  which  it  brings.  He  is  a  busi- 
ness man  and  an  e.xecutive.  Before  the  revolution  he  was 
manager  of  the  big  German  Siemens-Halske  factories  in 
Russia  employing  40,000  men. 

Political  Division  or  Russia 

For  my  purpose  I  divide  the  population  of  Soviet  Russia 
into  five  classes.  The  first  class  consists  of  the  political 
idealist  whom  you  could  count  on  the  fingers  of  your  two 
hands.  The  second  numbers  a  few  thousand  bold,  unscrupu- 
lous, unprincipled  bandits  who  are  ruling  with  an  iron  hand 
and  riding  down  all  opposition.  In  these  two  groups  are  not 
over  ten  men  who  dominate  all  and  wield  the  power  and 
shape  the  policy  of  the  whole  mass.  The  third  is  composed 
of  the  balance  of  the  Bolshevist  party  and  numbers  90  per 
cent  of  its  entire  membership,  or  say  450,000.  They  are  in 
the  party  because  they  are  forced  to  be  there  by  economic 
reasons.  The  fourth  class  is  composed  of  the  former  wealthy 
people,  the  educated  class,  the  artists  and  scientists  and  the 
politicians  other  than  Bolsheviki.  These  the  Bolsheviki  are 
trying  to  exterminate.  The  fifth  class  is  composed  of  the 
peasants  and  numbers  more  than  90  per  cent  of  the  Russian 
population.  They  are  in  general  non-political,  but  at  the 
same  time  are  decidedly  against  the  Bolsheviki.  But  they 
are  an  easy-going,  gentle,  non-resistant  folk  and  the  Bolshe- 
viki have  no  trouble  in  dominating  them. 

I  am  convinced  that  Bolshevism  must  fail,  first,  because  it 
has  no  inherent  virtue  or  strength  in  it.  There  has  been 
no  benefit  (except  to  the  few  hundred  commissars  and 
leaders  referred  to)  to  anyone.  It  has  brought  to  all  the 
people  the  greatest  suffering  and  hardship  with  no  compen- 
sation or  prospect  of  anything  better.  Second,  it  has 
destroyed  or  is  destroying  the  last  remnant  of  Russia's  past 
civilization.  This  destruction  must  go  on  until  the  end 
of  the  present  regime.  The  first  step  toward  reconstruc- 
tion can  come  only  with  the  end  of  Bolshevi.'im.  The  Bol- 
sheviki have  not  the  executive  ability,  the  technical  skill,  or 
the  stability  of  character  to  enable  them  to  turn  the  tide  of 
retrogression.  Third,  public  sentiment  is  decidedly  against 
them.  Nobody,  not  even  the  Bolshevist  leaders,  believes 
they  can  succeed.  Everyone  thinks  that  anything  done  on 
this  economic  foundation  will  be  wasted  effort  and  therefore 
no  one  makes  the  slightest  effort  at  real  conscientious  work 
in  support  of  the  existing  system. 

The  moral  foundation  of  the  present  generation  is  also 
undermined.  The  failure  of  the  educational  system  lies  in 
bringing  no  preparation  for  future  work,  and  therefore  most 
people  think  it  will  be  two  generations  before  much  progress 
can  be  made. 

Private  business  has  no  foundation  on  which  to  build.  But 
with  a  new  stabilized  government  credit  might  be  established 
and  means  of  transportation  rehabilitated  which  would  make 
possible  the  opening  of  the  coal  and  iron  mines  and  the 
purchase  of  necessary  manufacturing  products.  In  the 
reconstruction  Germany  must  take  a  direct  hand  as  she 
needs  Russia's  raw  material  and  has  the  technical  and 
executive  ability  to  carry  out  the  reconstruction  plans. 
America  must  have  a  large  part  in  the  financing  and  sup- 
plying of  the  necessary  material.  I  hope  to  see  worked  out 
some  plan  by  which  the  technical  and  executive  ability  of 
the  Germans  can  be  joined  with  American  capital  to  the 
advantage  of  all  countries  concerned. 


Triangulating  Under  Difficulties 

By  Herbert  N.  Bradstreet 

U.  S.  Mineral  Surveyor,  Wesa.  Ariz. 

IN  SUBDIVIDING  the  Hualpai  Indian  Reservation, 
whose  northern  boundary  is  the  Grand  Canyon  of 
the  Colorado,  much  difficulty  was  experienced  in  setting 
section  and  quarter-section  posts  because  of  tributary 
canyons,  as  high  as  2,500  ft.  and  with  almost  per- 
pendicular walls.  As  descent  into  these  canyons  was 
possible  in  only  a  few  places,  it  was  found  necessary 
to  survey  the  section  lines  to  the  edges  of  the  canyons, 
flag  the  points  and  pick  them  up  from  the  bottom  of  the 
canyons.  The  survey  was  further  complicated  by  the 
General  Land  Office  regulations  which  provide  that  no 
section  is  surveyed  in  its  entirety  unless  the  four  mile 
corners  and  the  four  half-mile  corners  are  set,  or  unless 
a  witness  corner  for  each  missing  corner  is  established 
within  prescribed  distances. 

As  a  result  of  these  conditions,  the  party  in  the 
canyons  developed  ability  to  scale  anything  but  a  ver- 
tical wall.  Many  a  corner  was  triangulated  into  an 
almost  inaccessible  position  and  there  established.  To 
expedite  these  triangulations,  the  transitman  developed 
a  modification  of  the  usual  methods  of  triangulation 
which  saved  much  time.  Instead  of  occupying  his  in- 
strument point  until  the  flagman  went  ahead,  lining  him 
in,  and  then  measuring  a  base  and  setting  up  at  the 
other  end,  he  sent  his  flagman  ahead  to  a  point  approxi- 
mately on  line,  going  himself  meanwhile  with  the  chain- 
men  to  a  point  from  which  they  could  chain  to  the 
flagman.  By  the  time  the  flagman  had  reached  the 
objective  point,  the  transitman  had  determined  a 
meridian  from  solar  observation  and  read  the  bearing 
back  to  the  triangulation  point,  and  was  ready  to  read 
the  bearing  to  the  flagman.  While  the  chainmen  were 
chaining  to  the  flagman,  the  transitman  went  to  the  flag- 
man, set  up  his  instrument  and  read  the  bearing  back 
to  the  triangulation  point.  When  the  chainmen  came  up 
with  the  distance,  it  only  remained  to  compute  the 
length  of  the  line  triangulated,  and  to  determine  its 
latitude  and  departure.  If  the  flagman  was  off  line,  a 
short  move  in  one  direction  or  the  other  put  them  back 
on  line. 

While  this  method  is  not  particularly  accurate,  it  will 
give  results  well  within  the  1  in  640  limit  required  by 
regulations.  It  saves  the  time  which  is  usually  lost 
while  the  flagman  goes  ahead;  it  eliminates  all  back- 
tracking, and  keeps  the  party  together.  Furthermore 
it  eliminates  all  possibility  of  measuring  a  base  and 
finding  upon  setting  up  at  the  other  end,  that  the  objec- 
tive point  is  invisible. 


Allowable  Salinity  in  Water  Supplies 

In  a  paper  discussing  salinity  in  irrigation  and  pot- 
able water  supplies,  read  before  the  San  Francisco 
Section,  Am.  Soc.  C.  E.,  T.  H.  Means  made  the  following 
comment  on  the  allowable  salinity: 

The  amount  of  salt  which  is  safe  in  a  domestic  water 
supply  is  variable.  What  would  be  regarded  as  too  salty 
in  Massachu.sctts  would  be  considered  excellent  water  in 
Arizona.  While  no  exact  limits  can  be  -set  it  may  be  said 
that  with  one  thousand  parts  per  million,  water  must  be 
used  with  caution  and  when  two  thousand  parts  per  million 
are  present  there  is  great  danger  of  damage  to  the  crop 
and  the  soil.  Pure  ocean  water  contains  3*  per  cent  salt 
or  ,3.5,000  parts  per  million.  A  mixture  of  one  part  ocean 
water  with  one  hundred  parts  fresh  water  would  make  a 
domestic  supply  questionable,  while  for  irrigation  purposes 
the  mixture  might  be  as  strong  as  one  to  twenty  for  short 
neriods. 
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New  York  City's  Largest  Pier  Project  Near  Completion 


Stapleton,  Staten  Island,  Development  Involved  Huge  Construction  Program — Good  Progress  Record 
Despite  Difficulty  in  Materials  Delivery — Methods  Employed  in  Piledriving  and  Concreting 

At  present  the  two  tracks  of  the  Baltimore  &  Ohio 
R.R.  parallel  the  shore  back  of  the  bulkhead  line  of 
the  new  piers.  The  new  bulkhead  was  established  100 
to  400  ft.  from  the  old  shore  line.     The  intervening 


A  STEAMSHIP  pier  development  at  Stapleton, 
Staten  Island— the  largest  yet  undertaken  by 
New  York  City — work  on  the  twelve  piers  of  which 
commenced  in  May,  1920,  is  nearing  completion.  The 
development  was  described  in  Engineering  Newn- 
Record,  May  27,  1920,  p.  1047,  when  it  was  noted  that 
this  was  not  only  New  York  City's  largest  pier  project 
to  date,  but  also  the  first  time  that  the  city  had  under- 
taken a  project  on  the  west  side  of  the  harbor  with 
direct  rail  connection  by  the  railroads  from  New  Jersey. 
The  work  that  has  gone  fonvard  in  the  past  sixteen 
months  involved  a  huge  construction  program,  carried 
out  with  a  good  progress  record  despite  the  difficulty 


AIRPL.\NK    Vll'IW    OK   NEW    YORK   CITVS    PmU    UEVKUUP- 
ME.NT    AT    STAPLETOX,    STATEN    ISLAM) 


in  securing  the  delivery  of  materials  during  the  early 
stages  of  the  work.  The  twelve  piers  are  each  some 
1,100  ft.  in  length  and  vary  in  width  from  125  to  209 
ft.,  with  300-ft.  slips,  and  with  one-  and  two-story 
sheds.  Two  of  the  piers — of  209-ft.  width  and  two- 
story  shed — are  designed  with  double  marginal  tracks 
and  half  gantry  cranes  along  each  side. 

Work  on  all  twelve  of  the  piers  was  started  in  May, 
1920,  under  contract  by  six  companies  with  the  New 
Y'ork  City  Department  of  Docks.  Last  April  work 
started  on  the  construction  of  the  sheds  under  con- 
tract with  two  firms.  The  Terry  &  Tench  Co.,  Inc., 
general  contractors,  New  York  City,  built  piers  Nos. 
6  to  II,  inclusive,  and  Smith,  Hauser  and  Maclsaac, 
Inc.,  built  the  two  large  piers  Nos.  12  and  13.  Other 
piers  were  under  contract  as  follows:  Pier  15  by  George 
B.  Shearin,  Inc.,  work  completed  Feb.  20,  1921 ;  pier 
16  by  Snare  &  Triest  Co.,  completed  May  14,  1921; 
pier  17,  Barth  S.  Cronin  Co.,  completed  May  14,  1921; 
and  pier  18  by  Phoenix  Construction  Co.,  completed 
July  1,  1921.  Smith,  Hauser  &  Maclsaac  completed 
work  on  the  two  large  piers  last  September,  and  the 
Terry  &  Tench  Co.  completed  their  contract  on  piers 
6  to  11  last  May.  Work  is  still  in  progress,  completing 
construction  of  the  sheds  on  several  of  the  piers. 


area  is  now  being  filled  in  to  provide  for  track  con- 
nections and  warehouse  development.  By  connection 
with  the  Baltimore  &  Ohio  R.R.  over  the  Arthur  Kill, 
access  is  had  to  all  of  the  railroads  entering  the  port 
from  the  New  Jersey  side.  Following  announcement 
of  plans  for  the  piers  there  was  considerable  public 
criticism  of  the  design  with  particular  respect  to  pier 
width  and  freight-handling  machinery.  The  City  of 
New  York  takes  the  position  that  under  existing  legal 
limitations  the  type  of  pier,  the  shed,  and  the  handling 
equipment  must  be  suited  to  the  lessees  previous  to 
the  final  adoption  of  the  design.  In  each  case  these 
general  requirements  were  determined  in  advance  by 
the  firms  leasing  the  piers. 

Terry  &  Tench  Contract. — The  contract  for  the  six 
piers  by  Terry  &  Tench  was  signed  early  in  1920.  The 
piers  were  about  1,100  ft.  long  by  125  ft.  wide,  with 
3,000  lin.ft.  of  bulkhead.  In  spite  of  the  fact  that 
Orders  for  piles  and  timber  were  immediately  placed 
for  the  earliest  possible  delivery,  congestion  on  the 
railroads  delayed  the  commencement  of  the  work  until 
May  5,  1920,  when  piledriving  was  started,  and  then 
only  by  getting  a  small  supply  of  spruce  and  oak  piles 
locally,  although  it  was  originally  planned  to  put  six 
piledrivers  on  the  work.  Work  was  accordingly  started 
with  two  piledrivers,  three  derrick  boats,  one  shop 
scow  fitted  up  as  a  machine  and  blacksmith  shop,  a 
1,'a^oline  tug,  and  several  scows  for  transporting  mate- 
rials. Later  on,  as  materials  began  to  arrive  in  quanti- 
ties, derrick  boats  and  additional  piledrivers  were  added 
until  five  were  working,  the  maximum  number  used. 
It  was  originally  intended  to  have  practically  all 
materials  lightered  to  the  site,  but  this  plan  had  to 
be  abandoned  at  the  outset  on  account  of  congestion 
in  the  Jersey  City  freight  terminals.  A  spur  track 
from  the  Staten  Island  Rapid  Transit  Ry.  was  con- 
structed, starting  at  a  point  opposite  pier  10  and 
paralleling  the  bulkhead  for  1,000  ft.,  provided  with 
a  300-ft.  passing  track.  It  was  not  until  October, 
1920,  when  the  railroad  situation  had  improved  and 
the  coal  trade  had  released  a  large  number  of  barges, 
that  it  was  possible  to  get  enough  piles  to  keep  five 
drivers  working.  From  this  time  on  work  was  pushed 
to  capacity. 

The  following  quantities  of  materials  are  a  striking 
indication  of  the  size  of  this  contract.  For  the  six 
piers  there  were  required  24,000  piles  of  40  to  89-ft. 
length,  4,000  M.ft.b.m.  of  timber,  612  tons  of  fasten- 
ings, 26,000  cu.yd.  of  concrete,  and  1,243  tons  of  rein- 
forcing steel.  For  the  bulkhead  there  were  required 
7,000  piles  of  45  to  50-ft.  length,  1,000  M.ft.b.m.  of 
timber,  105  tons  of  fastenings,  3.G00  yd.  of  concrete, 
and  £9,000  cu.yd.  of  riprap.  Piledriving  was  started 
May  5,  1920,  and  finished  May  12.  1921.  Concreting 
was  started  Nov.  8,  1920,  and  finished  May  19,  1921. 
with  an  interval  of  one  idle  month  on  account  of 
gravel  pits  being  closed.     In  October,  November  and 
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December,    1920,    12,000   piles   were   driven  with   five 
machines. 

In  order  to  command  the  siding  and  the  catamarans 
in  front  of  the  bulkhead,  piles  delivered  by  rail  were 
unloaded  by  two  10-ton  stiff-leg  derricks  at  this  point, 
so  that  piles  could  be  sorted  and  placed  on  the  cata- 
marans with  a  minimum  of  handling.  Piles  received 
on  barges  were  unloaded  to  catamarans  direct  and 
sorted  later  with  floating  derricks.  The  offices,  store- 
houses and  power  plant  were  established  back  of  the 
old  bulkhead  and  adjacent  to  the  siding  between  piers 
10  and  11.    All  fastenings,  castings,  small  lumber,  etc.. 


of  timber  was  accomplished.  The  pile  caps  were  made 
up  into  three  units,  the  center  section  consisting  of  a 
10  X  12-in.  timber,  36  ft.  long  with  a  6-ft.  half  splice 
on  each  end.  The  side  sections  were  about  53  ft.  long 
with  a  corresponding  half  splice  on  one  end.  These 
sections  were  composed  of  two  and  sometimes  three 
pieces  of  timber  butted  together  and  spliced  with  6  x 
12-in.  scabs.  The  splicing  of  these  sections  was  done 
in  the  framing  scow  and  the  sections  placed  in  rafts 
and  towed  to  various  points  on  the  work. 

The  work  of  placing  forms  and  reinforcing  for  con- 
crete was  on  such  a  large  scale  as  to  require  standardi- 


ONE  OF  THE   TWO   LARGEST   PIERS  UNDER  CONriii.l  i    liuX.   PIKR  12  UXDER  CONTRACT  WITH   SMITH,   HAUSER   & 
MACISAAC   DURING  EARLY  STAGES  OP  WORK 


were  delivered  at  this  point  by  trucks  or  rail,  and 
then  handled  on  small  scows  to  different  parts  of  the 
work  as  required.  The  power  plant  for  pneumatic  tools 
and  machinery  consisted  of  two  steam  driven  com- 
pressors of  300  cu.ft.  per  minute  capacity  and  two 
electrically  driven  compressors  of  600  ft.  capacity. 

To  fulfill  specifications  for  pile  bearing,  it  was  found 
necessary  to  lag  about  2,800  of  the  long  piles  with 
5  X  6-in.  timbers  bolted  on  to  the  lower  30  ft.  This 
work  was  done  mostly  on  the  piers  where  the  concrete 
deck  had  been  placed,  and  partly  on  the  bank  at  one  of 
the  unloading  derricks. 

The  new  bulkhead  on  the  Terry  &  Tench  contract 
was  located  for  the  most  part  100  to  300  ft.  off  shore. 
Access  to  the  piers  was  provided  by  driving  two-pile 
bents  spaced  about  18  ft.  apart  and  located  about  50 
ft.  inshore  from  the  new  bulkhead  location,  carrying 
a  boardwalk  and  pipe  lines,  and  also  serving  to  anchor 
booms  for  forming  temporary  storage  of  timber.  This 
temporary  construction  paralleled  the  location  of  the 
new  bulkhead  for  the  entire  length  of  the  work.  Con- 
nections between  this  walk  and  the  piers  were  made 
by  float  stages.  Two  lines  of  3-in.  pipe  were  run  on 
each  pier  for  air  and  water  from  the  main  line  that 
paralleled  the  bulkhead. 

For  framing  and  handling  the  timber  a  derrick  boat 
was  fitted  up  with  a  band  saw  and  a  5-ton  derrick, 
located  in  the  basin  inside  the  boom  where  the  timber 
was  stored.  All  the  timber  required  for  framing  was 
handled  by  this  scow  to  the  saw  and  then  placed  in 
rafts  to  be  towed  to  different  piers.  Each  of  the  12  x 
12-in.  pile  caps  had  four  half  splices  from  4  ft.  to  6  ft. 
long.  The  side  caps  had  4-ft.  jhip  splices.  All  of 
this  framing  was  done  by  the  band  saw  which  saved  a 
great  deal  of  labor  beside  the  material  sawed  out  for 
the  splices  being  made  available  for  scabs,  fillers,  etc. 
Since  there  were  over  3,000  splices,  with  18-ft.  b.m. 
saved  in  each,  a  total  saving  of  over  50,000  ft.  b.m. 


zation  of  various  stages  of  the  work.  The  forms  for 
the  10-in.  deck  slabs  were  made  up  in  panels  of  2 
ft.  8  in.  wide  by  9,  12,  and  14-ft.  long,  of  11-in. 
lumber  dressed  to  IJ  in.  The  panels  were  supported 
by  joists  2  X  8  in.  X  9  ft.  resting  on  2  x  3  strips 
secured  to  the  sides  of  the  cross-caps  by  lag  screws. 
A  pneumatic  wood-boring  machine  with  a  suitable 
socket  wrench  was  used  for  placing  and  removing  the 
lag  screws.  On  the  entire  job  some  thirty-five  pneu- 
matic wood-boring  machines  were  in  use  at  one  time 
in  connection  with  concrete  formwork  and  boring  for 
fastenings  in  pier  construction. 

Of  the  1,243  tons  of  reinforcing  bars  used,  about 
1,100  tons  of  l-in.  square  bars,  totaling  79,000  pieces, 
required  bending  to  the  same  shape.  Two  special 
machines  were  designed  for  doing  this  work,  a  sketch 
of  one  of  which  appears  herewith.  They  consisted  of 
a  10-in.  hydraulic  cylinder  bolted  between  two  chan- 
nels about  6  ft.  long  to  the  lower  flanges  of  which  a 
l-in.  plate  36  x  36  in.  was  riveted.  To  the  piston  rod 
was  bolted  a  il-in.  plate  shaped  to  suit  the  bend  to 
be  made  and  moved  between  two  guides  riveted  to  the 
plate.  To  form  a  3-in.  hook  on  the  end  of  bars  a 
heavy  bell-crank  was  secured  to  the  l-in.  plate,  one 
end  of  which  was  engaged  by  the  piston  at  about 
half  stroke.  At  the  end  of  the  stroke  the  side  of  the 
bell  crank  in  contact  with  the  bar  was  forced  around 
to  a  position  at  right  angles  to  the  long  axis.  The 
machines  were  operated  by  compressed  air  at  90  lb. 
per  sq.in.  pressure.  They  were  located  on  the  edge 
of  the  bulkhead  within  reach  of  one  of  the  unloading 
derricks.  Two  machines  and  three  helpers  would  bend 
from  1,000  to  1,400  bars  in  eight  hours. 

A  floating  concrete  plant  built  on  a  derrick  boat  30  x 
110  ft.  was  used  to  give  ready  access  as  a  large  unit 
to  all  parts  of  the  work.  The  plant  was  equipped  with 
a  75-ft.  boom  handled  by  an  independent  swinging  en- 
gine and  side  guys  operated  by  a  two-drum  hoisting 
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engine.  The  plant  is  shown  in  the  photograph  here- 
with, with  the  placement  of  concrete  and  reinforcement 
by  slabs  in  the  foreground.  At  the  forward  end  of 
the  boat  the  50-ft.  wooden  tower  with  a  30-cu.ft. 
capacity  hopper  at  the  top  was  provided.  It  was 
equipped  with  a  50-ft.  steel  boom  and  48  ft.  of  standard 
chute  with  a  32-ft.  counterweight  chute.  The  tower 
elevator  bucket,  serving  the  hopper,  was  operated  by  a 


HYDRAULIC     CYLINDER     IMPROVISED     TO     BEXD     STE^EL 
REINFORCEMENT 

steam  hoist.  A  1-cu.yd.  mixer  was  placed  directly  be- 
hind the  tower.  The  deck  of  the  scow  under  the  tower 
was  cut  out  to  allow  the  bucket  to  be  lowered  so  that 
its  top  was  even  with  the  deck.  The  mixer  was  set 
on  the  deck  and  dumped  directly  into  the  bucket.  A 
25-cu.yd.  bin  supplied  gravel  to  the  mixer.  At  the 
elevation  of  the  top  of  the  batch-hopper  of  the  mixer, 
the  mixing  floor  was  laid  across  the  entire  width  of 
the  scow,  and  over  the  area  occupied  by  the  mixer  and 
bin,  roofed  over  at  the  elevation  at  the  top  of  the  bin 
to  provide  a  large  room  in  v/hich  enough  cement  was 
stored  to  tide  over  any  contingencies  in  handling. 
Ready-mixed  sand  and  gravel  was  used  on  the  work. 
All  materials  were  delivered  by  scow.  A  cement  scow 
with  a  capacity  of  8,000  bags  was  always  kept  loaded, 
to  take  care  of  any  delays  'in  deliveiy  of  cement. 

In  operation  the  floating  concrete  plant  was  placed 
heead  on  to  the  side  of  the  pier,  with  a  gravel  barge 
on  the  one  side  and  cement  barge  on  the  other.  The 
gravel  was  delivered  to  the  bin  by  the  clam-shell 
bucket,  and  the  cement  through  an  opening  in  the  roof 
to  the  mixing  floor  by  the  derricks  on  the  cement  barge. 
The  mixer  was  run  at  20  r.p.m.,  resulting  in  a  capacitj' 
of  sixty  batches  an  hour,  frequently  attained  for  each 
of  the  8  hr.  of  the  working  day. 

All  of  the  2,200  brace  or  batter  piles  in  the  piers 
and  bulkhead  were  driven  with  a  McKiernan-Terry  No. 
9-B  steam  hammer,  swung  from  the  falls  of  a  derrick 
boat,  as  indicated  in  one  of  the  photographs.  The 
hammer  was  swung  on  a  suitable  bridle  so  that  it  hung 
at  the  same  angle  as  the  brace  pile  and  was  fitted  with  a 
sleeve  of  16-in.  diameter  pipe  4  ft.  long,  acting  as  a  lead. 
From  twenty  to  thirty  piles  would  be  loaded  on  the  deck 
of  the  derrick  boat  and  these  set  at  the  proper  angle 
for  driving.  The  hammer  was  then  placed  on  the  pile, 
which  was  guided  by  guy  ropes  from  the  derrick  scow. 
From  fifteen  to  twenty-five  piles  were  driven  in  8  hr. 
with  this  rig  and  a  crew  of  seven  men.  The  maximum 
driven  in  one  day  was  eighty-eight,  which  had  been 
previously  placed  for  driving.  When  the  derrick  boat 
was  not  engaged  in  driving  batter  piles,  it  was  avail- 
able for  other  purposes.  By  the  use  of  this  method 
it  was  unnecessary  to  take  a  regular  piledriver  off 
the  work  on  bearing  piles,  where  they  were  used  ex- 
clusively. 


Smith,  Hauser  &  Maclsaac  Contract. — Heavy  con- 
creting and  footing  work  was  involved  in  the  construc- 
tion of  piers  12  and  13  by  Smith,  Hauser  &  Maclsaac. 
These  piers,  the  two  largest  of  the  Stapleton  develop- 
ment, while  presenting  no  unusual  difficulties  in  con- 
struction, were  delayed  in  their  completion,  as  was  the 
Terry  &  Tench  contract,  by  the  inability  of  the  con- 
tractors to  obtain  materials,  principally  piling  and 
timber,  due  to  railroad  embargoes  and  congestion.  A 
general  view  of  the  early  stages  of  the  work  on  pier  12 
is  shown  in  an  accompanying  photograph. 

As  the  delivery  of  materials  by  the  railroad  im- 
proved, more  piledrivers  and  larger  framing  crews  were 
put  to  work  and  at  the  peak  close  to  500  dockbuilders 
and  piledriver  men  were  employed.  The  piledriving  at 
the  inshore  end  and  along  the  line  of  the  bulkhead  wall 
was  quite  hard,  and  piles  of  45  to  50-ft.  lengths  were 
suflScient.  As  the  work  progi-essed,  longer  piles  became 
necessaiy  until  at  600  ft.  from  the  bulkhead  line  piles  of 
90-ft.  length  were  used,  and  at  650  ft.  even  a  90-ft. 
plain  pile  would  not  drive  according  to  specifications. 
Therefore,  lagging  was  resorted  to.  The  lagging  of  piles 
with  as  little  handling  as  possible  was  successfully  met 


BATTER    PILES    DRIVEN    BY    STI3AM    HAMiMEK.     HA.M.MBR 

GUIDED   BY    14-IN.   PIPIO  SLKKVE   ANI>    I'lLlO   HELD 

IN    PC)S1TI()N    BY    HOPE    GUVS 

by  building  two  lagging  platforms  across  the  caps 
of  completed  bents  with  the  inshore  end  of  pier  12. 
Along  the  track  deck  at  the  south  side  of  the  pier,  a 
temporaiy  track  was  laid,  which  supplied  lagging  lum- 
ber and  bolts  to  the  platforms.  A  floating  derrick  at 
each  platfomi  handled  the  piles  from  and  to  cata- 
marans,   which    were   then    sent   to   the    drivers.     The 


December  1,  1921 


ENGINEERING     NEWS-RECORD 


903 


lagging  consisted  of  two  sticks  of  5x6  timber  30  ft. 
long  applied  at  the  tip  end  of  the  half  lagged  piles  and 
four  sticks  of  the  same  length  for  a  full  lagged  pile. 
Timber  was  fastened  to  the  piles  with  1-in.  bolts.  Before 
this  type  of  lagging  was  adopted,  several  other  types 
were  tried  and  test  piles  driven  proved  conclusively 
the  superiority  of  the  type  used,  in  the  opinion  of  the 
contractors  and  the  dock  department. 

The  timber  work  closely  followed  the  piledriving  and 
little  trouble  was  experienced.  Electric  drills  were  used 
at  first,  but  did  not  prove  entirely  satisfactory  to  the 
contractors  since  the  light  drills  appeared  to  lack  power 
and  the  more  powerful  types  were  too  heavy  for  easy 
handling.  Electric  drills,  however,  were  used  with 
great  satisfaction  at  the  lagging  platforms,  and  pneu- 
matic drills  on  the  construction. 

The  material  was  unloaded  by  locomotive  crane,  and 
piled  in  stock  piles  in  the  yard  behind  the  piers.  As 
materials  were  needed  on  the  work,  they  were  loaded  on 
deck  scows  and  distributed.  Handling  materials  by 
hand  was  eliminated  in  so  far  as  possible,  resulting  in  a 
large  saving  to  the  contractor. 

In  October,  1920,  concreting  operations  were  started 
and  carried  on  through  the  winter  months  to  February, 


PHOTOGRAPH  FROM   HARBOR  SIDE  SHOWS 
NEARING  COMPLETION 


FLO.^TING    CONCRETE    PLANT    L\    OPKU.\TIO.V.     S.\N1> 

ALONGSIDE   PLACE.MENT   OP'    REINFORCjrXG  A 

BY   SLAB  SECTIONS  SHOWN   IN   FOREGI 

1921,  being  resumed  in  March  and  carried  to  comple- 
tion in  June,  1921.  All  of  the  concrete  was  placed  by  a 
floating  plant  similar  to  that  u.sed  on  the  Terry  &  Tench 
contract,  with  a  60-ft.  steel  tower  and  chutes,  bins  for 
storage  of  materials  which  were  discharged  directly 
into  a  1-cu.  yd.  mixer.  Premixed  sand  and  gravel  was 
loaded  into  the  storage  hoppers  from  scows  by  the 
derrick  in  the  stem  of  the  concrete  scow  and  cement  was 
unloaded  from  barges  by  common  labor.  The  limited 
length  of  the  tower  and  the  short  chute  section  used 
made  it  impossible  to  pour  more  than  halfway  across  the 
pier,  and  the  mixer  then  moved  around  to  the  other  side 
to  complete  each  section.  The  column  footings  were 
poured  first,  and  were  kept  well  in  advance  of  the  slab 
form  work.  The  slab  forms  were  supported  on  3x3x1 
in.  angles  fastened  to  the  caps  with  4-in.  lag  screws  24 
in.  on  center.  The  forms  were  built  up  in  panels  with 
lx8-in.  battens  to  hold  them  together.  The  beams  were 
not  fastened  to  the  panels  but  were  set  on  the  angles  on 


20-in.  centers  for  the  main 
slab  and  16-in.  centers  for  the 
track  slab.  The  slab  panels 
were  then  laid  on  the  beams 
and  only  fastened  sufficiently 
to  hold  them  in  place.  All 
work  on  the  substructure  of 
these  piers  was  completed  in 
July  and  turned  over  to  the 
Department  of  Docks  of  the 
City  of  New  York  during 
August. 

Work  is  now  in  progress 
completing  the  building  of  the 
pier  sheds.  The  Snare  & 
Triest  Co.  have  the  contract 
for  the  sheds  of  piers  15  and 
16  and  the  sheds  for  piers  17 
and  18  and  being  built  by  the 
McHarg  H.  Barton  Co. 

The  work  was  carried  out 
under  the  direction  of  Murray 
Hulbert,  commissioner  of  docks,  New  York  City,  and 
under  the  immediate  direction  of  T.  F.  Keller,  chief 
engineer  of  the  Department  of  Docks. 


\ND    GRAVEL    SCOW 
ND  POtJRING 
lOUND 


Motor  Vehicles  on  Farms 

The  number  of  farms  which  had  automobiles  on  Jan. 
1,  1920,  according  to  a  recent  announcement  of  the 
Bureau  of  the  Census,  De^Jartment  of  Commerce,  was 
1,979,5(W,  or  30.7  per  cent  of  all  farms  in  the  United 
States.  These  farms  reported  a  total  of  2,146,512 
automobiles  on  the  census  date.  The  following  states 
reported  more  than  100,000  automobiles  on  farms  in 
1920:  Iowa,  177,5.58;  Illinois,  139,090;  Ohio,  128,384; 
Kansas,  111,055;  Minnesota,  107,824;  Te.xas,  105,292; 
Nebraska,  104,453;  and  Indiana,  102,122.  Motor  trucks 
were  reported  on  131,551  farms  in  1920,  or  about  2 
farms  out  of  every  100  in  the  United  States  as  a  whole. 
The  number  of  motor  trucks  on  these  farms  was  139,109. 
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Sanitary  Engineering  Problems  and  Progress 

Abstracts  of  Papers,  Reports  and  Discussions  at  the  A.  P.  H.  A.  Meeting  and 
the  Am.   Soc.  C.  E.  Sanitation  Conference,  New  York    City,  Nov.  14  to  18 


Some  forty  papers  and  reports  zvere  presented  and 
discussed  during  the  fiftieth  annual  convention  of  the 
American  Public  Health  Association,  Nov.  14  to  18,  and 
the  conference  on  Sanitation  Problems  held  by  the 
American  Society  of  Civil  Engineers  the  same  tveek/ 
both  as  reported  in  our  issue  of  Nov.  24,  p.  869.  Ab- 
stracts, necessarily  brief,  follow.  The  first  paper,  by 
George  W.  Fuller,  was  presented  before  one  of  the  gen- 
eral sessions  of  the  A.  P.  H.  A.  The  papers  grouped 
under  "Stream  Pollution  and  Sewage  Disposal,"  "Gdors 
and  Their  Travel  Habits"  atid  "Water  Supply  and  Water 
Purification,"  were  read  at  tJie  Am.  Soc.  C.  E.  Con- 
ferempe.  The  other  papers  and  reports  dealing  with' 
water,  sewage,  sanitary  control  of  bathing  places,  milk 
-pasteurization,  mosquito  extermination  and  health  o-s- 
pects  of  zoning,  loere  presented  to  the  Sanitary  En- 
gineering Section  of  tlie  American  Public  Health 
Association. 


Fifty)  Years  of  Sanitary  Engineering 

By  George  W.  Fuller 

Consulting  lOnginepr,  New  York  City 

Fifty  Yeiars  Ago  sanitary  engineering  in  this  country 
jcarcely  existed,  even  in  name.  The  larger  cities  were  pro- 
vided with  public  water  supplies  and  there  was  a  general 
desire  among  sanitarians  to  supply  water  free  from  filth. 
Sewers  in  combination  with  storm-water  drains  had  been 
built  in  the  larger  communities  to  a  limited  extent  for 
several  decades.  The  germ  theory  of  disease  had  not  been 
established.  The  laboratory  man  spoke  of  chemical  tests 
in  terms  unappreciated  by  the  engineer  and  of  comparatively 
little  aid  to  him.  Bacteriology  had  not  sprung  into  being. 
In  brief,  the  history  of  the  past  50  years  tells  practically  all 
of  the  substantial  accomplishments  of  the  sanitary  engineer 
in  advancing  the  public  health  movement  on  this  continent. 

Water  Supply  and  Water  Purification 

In  1870  most  American  water  supplies  were  muddy, 
colored,  polluted  and  frequently  objectionable  as  to  tastes 
and  odors.  TjT)hoid  fever  death  rates  werei  high.  The 
laboratory  men  were  studying  hardness,  lead-poisoning  and 
methods  of  measuring  dead  organic  matter  in  water.  The 
art  of  filtration  was  practically  unknown  in  this  country, 
except  in  so  far  as  efforts  to  get  clear  water  in  European 
cities  had  been  revealed  by  the  classical  publication  of 
Kirkwood. 

Today  there  are  more  than  800  filter  plants  in  operation 
in  this  country  and  Canada,  serving  more  than  20,000,000 
of  people,  or  more  than  one-third  of  the  population  resident 
in  cities  and  towns.  In  scores  of  cases  heavily  polluted 
sources  of  supply  have  been  abandoned  in  favor  of  new  and 
comparatively  unpolluted  sources. 

Typhoid  fever  annual  death  rates  of  representative  cities 
on  this  continent  ranged,  20  years  ago,  from  about  1.5  to 
50  per  hundred  thousand  population.  In  a  number  of  large 
and  well  known  cities  these  figures  reached  75  to  100  or 
more.  Today  the  death  rates  have  dropped  in  many  of 
those  same  cities,  largely  as  a  result  of  preventing  or  re- 
moving the  pollution  of  public  water  supplies,  to  nearly 
one-tenth  of  the  rates  prevailing  20  to  30  years  ago. 

About  a  dozen  years  ago  the  so-called  sterilization  or 
chlorination  or  disinfection  of  water  supplies  was  proposed 
by  Col.  George  A.  Johnson,  as  a  means  of  removing  objec- 
tionable bacteria.  Its  use  has  become  widespread,  particu- 
larly as  a  factor  of  safety  to  be  applied  in  connection  with 


filtration  processes.  In  many  cases,  however,  its  use  has 
resulted  in  a  falling  off  of  the  quality  of  filtered  water, 
largely  for  the  sake  of  economy  during  the  war  period,  so 
that  instead  of  being  a  factor  of  safety,  chlorination  has 
quite  frequently  become  a  substantial  portion  of  the  process 
for  the  elimination  of  objectionable  bacteria.  Undoubtedly, 
the  pendulum  swung  too  far  and  there  is  now  a  pronounced 
reaction  whereby  higher  accomplishments  are  demanded  of 
filter  plants  themselves.  This  affects  the  size  of  sand 
used  in  filter  beds,  the  quantity  of  coagulant,  the  skill  with 
which  filter  plants  are  operated,  and  other  technical  details 
which  are  receiving  deserved  attention. 

Drainage,  Sewerage  and  Sewage  Disposal 

Drainage  is  an  important  element  in  relation  to  the  public 
health,  as  shown  by  the  fact  that  the  drainage  works  in- 
stalled some  20  years  ago  at  New  Orleans  had  a  more  bene- 
ficial effect  upon  the  health  of  that  community  than  did 
the  installation  in  subsequent  years  of  modern  sewerage 
and  modern  water  supply  works.  The  engineer  has  had  to 
deal  with  drainage  to  eliminate  the  mosquito  and  thus 
keep  under  control  those  diseases  that  require  an  insect  as 
a  vehicle  for  their  transmission. 

Most  American  cities  are  now  provided  with  moderately 
complete  arrangements  as  to  sewerage,  but  after  household 
wastes  have  been  collected  the  problem  of  their  disposal 
has  been  a  perplexing  one  with  which  sanitary  engineers 
have  WTestled  in  association  with  other  workers  in  the  pub- 
lic health  movement. 

It  is  34  years  since  the  Lawrence  experiment  station 
was  founded  and  fortunately  we  have  a  statement  prepared 
for  the  Engineering  Congress  held  in  St.  Louis  in  1904, 
indicating  the  progress  made  up  to  that  date  in  sewage  dis- 
posal. Thus  we  have  an  opportunity  of  comparing  roughly 
the  progress  made  during  the  first  17  years  with  that  of 
the  second  17  year  interval  since  1887.  In  1904  there  were 
about  90  sewage-works  in  operation  in  cities  and  towns  of 
3,000  population  or  more,  of  which  the  total  number  in  the 
United  States  in  1900  was  1,524.  At  that  date  about  1,100, 
or  roughly  about  75  per  cent  of  the  cities  and  towns,  had 
more  or  less  complete  sewerage  systems.  The  1904  state- 
ment as  to  municipal  plants  does  not  include  several  hun- 
dred disposal  plants  irj  smaller  towns,  hotels,  institutions 
and  industrial  establishments.  In  1915  there  were  over  600 
treatment  plants  for  municipalities  on  this  continent  and 
about  300  institutional  and  private  plants  for  hotels  and 
industrial  works.  War  activities  interrupted  municipal  con- 
struction but  several  important  plants  have  been  completed 
since  1915. 

Without  getting  into  details  of  methods  now  in  vogue,  it 
may  be  noted  that  in  the  results  accomplished  at  numerous 
plants  for  treating  sewage,  either  in  single-  or  two-story 
septic  tanks  or  by  stone  beds,  which  financial  considera- 
tions have  necessitated  as  substitutes  for  sand  beds,  one  is 
frequently  surprised  with  the  difficulty  of  getting  efficient 
results  uniformly  in  an  inoffensive  way.  In  part  this  is 
due  to  lax  arrangements  in  the  system  of  collecting  sewers, 
in  part  it  is  due  to  inadequate  or  overtaxed  disposal  plants, 
and  in  part  it  is  due  to  inadequate  attention  in  the  manage- 
ment of  plant  operations. 

Activated  sludge  is  the  newest  method  of  sewage  treat- 
ment. It  is  a  process  which  makes  feasible  a  more  com- 
plete purification  of  sewage  than  is  readily  secured  by  any 
other  method  than  sand  filters.  It  requires  conscientious 
supervision  but  I  am  beginning  to  believe  that  since  few 
if  any  sewage  disposal  plants  are  fool-proof,  it  is  perhaps 
an  advantage,  rather  than  a  disadvantage,  to  the  process 
to  call  for  frequent  and  efficient  supervision.  During:  the 
war,  when  very  high  prices  prevailed  for  fertilizers,  it  was 
hoped  that  the  drying  of  activated  sludge  would  produce  a 
commercial  product  that  could  be  sold  to  the  fertilizer  trade 
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for  a  price  which  -would  offset  the  cost  at  least  of  handling 
the  sludge  itself.  This  is  not  certain  under  present  circum- 
stances but  again  we  must  recognize  that  this  is  necessarily 
not  a  fatal  drawback  and  that  if  real  accomplishments  in 
treating  sewage  are  to  be  effected  in  a  sanitary  way,  the 
price  must  be  paid  in  both  money  and  intelligent  direction. 

Progress  in  sanitary  engineering  in  the  field  of  sewage 
disposal  is  more  associated  with  availability  of  funds  than 
perhaps  is  generally  realized.  It  is  more  difficult  to  secure 
funds  for  disposing  of  these  waste  products  than  it  is  to 
get  money  for  water  supply  improvements,  or  a  new  hospi- 
tal, or  new  playgrounds,  or  new  street  pavements. 
Street  CvLEAning  and  Solid  Wastes  Disposal 

These  subjects  are  properly  included  in  the  scope  of 
sanitary  engineering  and  in  this  country  progress  has  been 
substantial.  Accomplishments  for  the  most  part  have  fol- 
lowed European  precedents  but  have  not  attained  as  satis- 
factory results,  generally  speaking,  as  found  in  the  better 
known  European  cities. 

The  epidemic  of  infantile  paralysis  in  1916  and  the  out- 
breaks of  influenza  during  the  war  stimulated  street-clean- 
ing in  some  cities  to  a  substantial  extent;  but  depleted 
funds  and  restrictions  in  capacity  of  water-works  have 
caused  some  municipalities  to  fall  back  to  a  standard  of 
accomplishment  lower,  rather  than  highei",  than  that  pre- 
vailing just  prior  to   the  war. 

The  sanitary  engineer  is  able  to  bring  about  in  an  effec- 
tive way  the  sanitary  disposal  of  solid  wastes.  Overtaxing 
of  plants  and  difficulties  from  odors  have  been  more  pro- 
nounced than  should  have  been  or  need  be  the  case.  Even 
in  garbage  reduction  works  the  control  of  odors  by  passing 
the  released  gases  through  combustion  chambers  maintained 
at  a  very  high  temperature  and  their  passage  through  cur- 
tains of  water  spray  are  things  which  the  engineer  knows 
about  but  which  have  not  ordinarily  been  put  in  practice 
*     *     * 

Stream  Pollution  and  Sewage  Disposal 

Tanks  and  Fine  Screens  for  Treating  Sewaye:  George  T. 
Haviwond,  Consulting  Engineer,  Brtiolclyn.  N.  Y. — The  bad 
name  lately  attached  to  the  Imhoff  tank  is  largely  due  to 
faulty  design  and  due  even  more  to  poor  operation.  This 
tank  will  remove  considerably  more  suspended  matter  than 
will  screens,  but  the  freshness  of  sewage  from  screen  treat- 
ment sometimes  more  than  offsets  the  lesser  degree  of 
clarification  that  it  effects  as  compared  with  the  Imhoff 
tank.  Separate  sludge  tanks  are  becoming  prominent,  but 
there  is  not  yet  much  unifonnity  in  their  design. 

Pollution  of  Tidal  Harbors  by  Sewage:  Kenneth  Allen, 
Sanitary  Engineer,  Board  of  Estimate  and  Apportionment, 
New  York  City — The  effect  of  back-and-forth  tidal  flow  and 
the  different  specific  gravities  of  sewage  and  of  salt  water 
have  to  be  taken  into  account.  At  points  in  the  East  River 
in  October  of  this  year  samples  collected  for  analysis 
showed  no  dissolved  oxygen. 

Storm-Water  Treatment:  John  F.  Skinner,  Principal  As- 
nietant  Engineer,  Department  of  Engineering,  Rochester, 
^f.  Y. — In  some  cases  heavy  solids  may  be  removed  from 
storm  water  by  sedimentation  in  grit  chambers  and  light 
solids  by  screening.  A  combined  grit  chamber  and  screen- 
ing installation  may  be  used,  the  screens  to  be  in  the  fonn 
of  inclined  baffle  racks  at  intervals  of  about  25  ft.  longi- 
tudinally in  the  grit  chambers.  Thus  far  little  has  yet 
been  done  in  the  way  of  storm-water  treatment  in  this 
country  but  more  may  be  expected  in  the  future. 

Policies  of  Pennsylvania  Department  of  Health:  W.  L. 
Stevenson,  Assistant  Chief  Engineer,  Pennsylvania  Depart- 
ment of  Health,  Harrisbnrg,  Pa. — Polluted  surface  wash 
makes  it  out  of  the  question  to  use  surface  waters  for 
public  water  supplies  without  treatment.  The  greatest  pro- 
tection to  the  public  can  be  secured  with  least  expense  by 
combining  sewage  and  water  treatment.  In  general,  where 
no  water  supply  is  taken  from  the  streams  the  cleansing 
of  a  river  would  proceed  from  upstream  downward,  whereas 
if  a  public  water  supply  were  involved  the  cleansing  would 
b(?gin  at  the  sewage-works  next  above  the  water  intake  and 
be  extended  upwards. 


Steam  Pollution  and  Its  Control:  Earle  B.  Phelps,  Con- 
sulting Sanitary  Engineer,  New  York  City — Three  essential? 
must  be  considered:  (1)  capacity  of  stream  both  as  to 
volume  and  biologically;  (2)  the  pollution  load,  present  and 
prospective;  (3)  remedial  measures.  The  newer  chemistry 
of  stream  pollution  considers  oxygen  demand  instead  of 
nitrogen  content.  Engineers  should  design  for  the  utiliza- 
tion of  a  stream  as  well  as  for  its  protection.  Legislation 
for  the  protection  of  streams  from  pollution  should  give 
wide  dicretionary  powers  of  administrative  control  instead 
of  containing  specific  restrictions. 

Sludge  Disposal:  T.  Chalkley  Hatton,  Chief  Engineer, 
Milwaukee  Sewerage  Commissioiv—In  sewage-works  prac- 
tice more  attention  has  thus  far  been  given  to  the  treatment 
of  the  liquid  portion  of  the  sewage  than  to  the  disposal  of 
the  sludge.  Inspection  of  sludge  dumps  in  England  and 
elsewhere  indicates  that  the  sludge  disposal  problem  is  not 
yet  half  solved.  In  my  recent  trip  to  England  I  saw  no 
improvement  in  sludge  disposal  over  my  preceding  trip.  I 
was  infoi-med  by  the  Ministry  of  Health  that  as  soon  as 
British  cities  are  in  better  financial  condition  they  vrill  be 
forced  to  make  improvements  in  their  sludge  disposal 
methods.  This  side  of  the  Atlantic,  bad  sludge  conditions 
have  been  noted  at  Toronto  and  at  Baltimore. 

Except  where  lime  is  used  in  treatment,  there  is  no 
reason  why  sewage  sludge  should  not  be  utilized.  In 
Germany  I  found  that  much  attention  was  being  given  to 
sludge  disposal.  I  observed  but  little  sludge  around  sewage- 
works  there  and  found  that  it  was  being  used  on  farms. 
Recent  experience  in  sludge  disposal  at  Rochester  indicates 
that  other  communities  as  well  might  get  enough  from 
their  sewage  sludge  to  pay  for  its  dewatering. 

At  Milwaukee,  after  five  years,  of  study,  while  we  have 
not  yet  solved  the  sludge  treatment  pi'oblem  to  our  satis- 
faction, we  have  been  able  to  reduce  the  moisture  content 
to  10  per  cent  by  pressing  and  drying  (activated  sludge) 
and  if  the  former  prices  of  fertilizing  material  are  restored 
we  may  expect  to  handle  our  Milwaukee  sludge  at  a  profit. 

The  Dilution  Factor:  Langdon  Pearse,  Sanitary  Engineer, 
Chicago  Sanitary  Di,strict — From  the  viewpoint  of  nuisance 
prevention  a  sewage  dilution  of  4  to  7  see. -ft.  of  stream  flow 
per  1,000  population  has  been  indicated  with  a  lower  limit 
of  2  and  an  upper  of  10.  The  Sanitary  District  of  Chicago 
has  sought  for  a  different  standard  and  favors  the  bio- 
chemical oxygen  demand  test.  Continued  tests  on  sewage 
from  a  large  sewer  serving  300,000  people,  with  no  marked 
industrial  wastes,  have  given  an  equivalent  of  0.22  lb.  of 
oxygen  per  capita  for  complete  oxidation,  based  on  ten 
days'  incubation  in  sealed  bottles  and  taking  no  account 
of  re-aeration.  The  latter  should  reduce  the  dilution  factor. 
Of  the  oxygen  requirement  roughly  about  20  to  30  per  cent 
seems  to  be  necessai-y  in  the  first  24  hr.  The  required  dilu- 
tion will  be  much  higher  in  warm  than  in  cold  weather  as 
shown  by  the  following  figures  for  (1)  dissolved  oxygen, 
p.p.m.;  (2)  temperature  corresponding  to  dissolved  oxygen 
saturation,  deg.  Fahr.;  (3)  -flow  required  in  sec.-ft.  per 
1,000  population:  6-108-6.80;  8-81-5.09;  10-60-4.07;  12-46- 
3.40;  14-35-2.92.  Observations  on  the  main  channel  at 
Chicago  appear  now  to  indicate  that  a  higher  dilution  is 
required  than  the  minimum  of  3.33  sec.-ft.  per  1,000  popu- 
lation to  dilute  the  raw  sewage  of  domestic  origin  in  the 
summer,  a  figure  between  4  and  5  sec-ft.  now  seeming 
more  likely.  With  an  industrial  load  at  times  over  50  per 
cent  of  the  human  load,  the  need  is  apparent  of  much 
higher  dilution  for  both  domestic  and  industrial  sewage 
combined.  The  exact  figures  will  depend  on  re-aeration 
factors  and  seasonal  conditions,  such  as  temperature  and 
extent  of  ice  sheet,  as  well  as  the  standard  of  dissolved 
oxygen  to  be  maintained  at  critical  points. 

From  the  standpoint  of  fish  life,  considerable  oxygen  is 
required.  Fish  specialists  suggest  today  not  alone  the  study 
of  the  oxygen  content,  but  also  the  COj  and  the  H-ion  con- 
centration. 

An  extended  investigation  of  the  self-purification  of  the 
sewage  of  the  Sanitary  District  of  Chicago  from  Lake 
Michigan  to  the  Mississippi  River  is  now  being  made  jointly 
by  the  United  States  Public  Health  Service  and  the  Sanitary 
District  of  Chicago.    Re-aeration,  temperature,  the  ice  sheet. 
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the  time  or  length  of  travel,  and  also  sludge  travel  are  to 
be  studied  and  existing  data  will  be  summarized.  With 
the  work  already  done  by  the  Public  Health  Service  on  the 
Potomac  and  Ohio  rivers,  this  third  investigation  should 
provide  very  useful  data. 

The  dilution  required  to  prevent  an  undue  load  upon  water 
purification  plants  appears  to  have  been  first  cast  in  definite 
form  by  the  International  Joint  Commission  which  sug- 
gested an  average  load  such  that  the  raw  water  would  not 
contain  as  a  yeai-ly  average  more  than  500  B.  Coli  per 
100  CO.,  or,  as  translated  by  Pi'of.  Phelps,  a  dilution  of  5 
sec-ft.  per  capita  or  greater. 

Mist(se  of  Seiveis:  W.  H.  Dittoe,  Engineer,  Ohio  State 
Bocn-d  of  Health,  Columbus — Abuse  of  both  sewers  and 
sewage-works  exists  through  the  failure  of  city  authorities 
to  control  connections.  Sanitary  engineers  who  have  left 
this  matter  to  city  officials  should  take  the  lead  in  laying 
down  proper  rules  for  making  connections.  There  should 
also  be  a  protection  of  sanitary  sewers  against  the  recep- 
tion of  storm  water  and  of  storm  sewers  against  receiving 
sewage.  All  these  things  require  proper  municipal  ordi- 
nances, enforced,  together  with  permits  for  making  sewer 
connections,  records,  and  the  like. 

General  DiscHssioii — J.  Frederick  Jackson,  engineer,  Con- 
necticut State  Board  of  Health,  said  that  the  Connecticut 
Industrial  Wastes  Commission  had  been  discontinued  by 
the  legislature  lai-gely  because  the  commission  could  not 
see  its  way  clear  to  support  a  very  drastic  measure  against 
stream  pollution.  Glenn  D.  Holmes,  engineer,  Intercepting 
Sewer  Board,  Syracuse,  N.  Y.,  in  commenting  upon  indica- 
tions there  in  favor  of  plain  sedimentation,  said  that  the 
detention  period  rather  than  the  velocity  was  the  thing  to 
bi' considered.  F.  A.  Dallyn,  engineer,  Ontario  Provincial 
Board  of  Health,  remarked  on  it  being  fortunate  that  biol- 
ogists were  included  in  the  current  discussion.  This  led 
W.  F.  Wells,  sanitary  biologist  of  the  New  York  State 
Conservation  Commission,  Albany,  to  state  that  as  a  biol- 
ogist he  felt  encouraged  to  go  on  with  his  work.  There 
is  need,  he  said,  of  some  way  of  bringing  recognized  prin- 
ciples for  the  protection  of  fish  to  public  attention.  Rudolph 
Hering,  New  York  City,  stated  that  the  dilution  recom- 
mendation originally  made  for  the  Chicago  sewage  was 
4  sec. -ft.  per  1,000  population  instead  of  the  3J  ft.  finally 
adopted.  Had  this  and  other  of  the  original  recommenda- 
tions, including  the  dredging  of  sludge  from  the  Chicago 
River,  been  followed  better  results  in  the  drainage  canal 
would  have  been  secured.  Alexander  Potter,  consulting 
engineer,  New  York  City,  endorsed  Mr.  Dittoe's  remarks  as 
to  the  misuse  of  sewers.  C.  M.  Baker,  engineer,  Wisconsin 
State  Board  of  Health,  Madison,  said  that  the  State  of  Wis- 
consin inspects  plumbing  and  that  the  work  is  fairly  con- 
trolled. Paul  NArcross,  consulting  engineer,  Atlanta,  Ga., 
expressed  agreement  with  Mr.  Hatton's  remarks  as  to  the 
present  status  of  sludge  disposal  and  said  further  that  he 
thought  existing  sludge  disposal  conditions  was  one  of  the 
reasons  for  the  condemnation  of  sewage-works  by  laymen; 
also  that  at  one  of  the  three  ..'\tlanta  sewage-works  sludge 
disposal  conditions  had  caused  litigation. 
*     *     * 

Odors  and  Their  Travel  Habits 

Synopsis  of  Paper  by  L.  L.  Trihus,  Consulting  Engineer, 
Neiv  York  City — (The  full  paper  was  printed  in  the  October 
Proceedings  of  the  American  Society  of  Civil  Engineers.) 
This  paper  is  more  a  rambling  collection  of  notes  about 
"smells,"  with  some  incidents  Illustrating  their  intensity, 
prevalence,  persistence  and  movements,  than  a  logical  engi- 
neering presentation  of  a  definite  subject,  with  conclusions, 
as  a  suggested  guide  to  follow.  In  fact,  definiteness  as  to 
smells  is  impossible,  even  as  to  any  standard  of  describing 
them,  and  the  paper  makes  a  point  of  that  fact. 

The  tolerance  of  odors  given  off  by  essential  industries,  i? 
due  care  is  taken  to  reduce  offence  to  the  minimum,  is  con- 
sidered, the  effect  of  odors  upon  persons  of  different  sus- 
ceptibilities is  discussed,  and  the  fact  that  certain  races 
accept  as  pleasing  those  odors  which  produce  even  disgust 
in  others  is  noted.  Some  notes  are  given  in  regard  to 
difference  of  behavior  during  daylight  and  night,  particu- 
larly the  curing  effect  of  direct  sunlight. 


Observed  distances  of  travel  of  odors  are  given  in  numer- 
ous instances,  and  various  cases  from  litigation  are  re- 
viewed, giving  opinions  of  unnamed  experts  as  to  their 
views  upon  distances  to  which  odors  travel,  and  the  atmos- 
pheric conditions  under  which  they  become  specifically 
obnoxious. 

In  general,  the  types  of  odors  reviewed  are  those  from 
garbage  treatment  and  sewage  disposal  works,  with  some 
comments  upon  the  production  of  offensive  gases  in  the 
preparation  of  food  products,  ore  and  oil  refining,  etc. 

The  writer's  conclusions  are  that  many  engineers  ought 
to  give  items  from  their  own  experiences,  so  as  to  provide 
a  reservoir  of  information  that  might  be  helpful  in  settling 
various  disagreements  and  even  litigation;  that  chemists 
might  devote  more  attention  to  counteractive  work;  and 
that  some  consideration  might  be  given  to  amendments  to 
public  health  laws  to  make  possible  the  stopping  of  pros- 
pective nuisances  without  having  to  wait  for  their  actual 
development  before  effective  action  can  be  taken. 

Physiology  and  Govennnent  Control  of  Odors;  George  C. 
Whipple,  Professor  of  Sanitary  Engineering,  Hari-ard  Uni- 
versity, Cambridge,  Mass. — The  direct  effect  of  odors  upon 
health  is  small,  but  there  may  be  considerable  indirect 
effect  by  their  causing  loss  of  sleep  and  extended  worry. 
The  fact  that  human  beings  insist  that  health  and  comfort 
be  not  separated  is  recognized  by  the  courts.  In  the  last 
analysis,  decision  as  to  whether  a  thing  is  a  nuisance  de- 
pends upon  the  conclusions  of  twelve  good  men  are  true. 
As  time  goes  on  the  police  powers  in  this  direction  will 
be  extended.  In  gi-anting  building  permits  for  chemical  or 
other  industrial  plants,  the  authorities  should  take  into 
account  the  likelihood  of  nuisance.  City  zoning  helps  in 
controlling  nuisances  of  the  kind,  but  does  not  go  far 
enough  because  while  the  buildings  may  be  confined  to  a 
given  zone,  the  odors  are  not.  Before  granting  permits  for 
possible  nuisance-producing  plants  't  might  be  well  to 
secure  and  publish  a  written  opinion  on  the  subject  from 
the  State  Board  of  Health.  While  laymen  may  judge  of  thr 
existence  of  a  nuisance  as  well  as  experts,  the  probabilitit 
can  better  be  told  by  experts.  The  control  of  odors,  dust, 
and  noise  affords  a  possible  career  for  young  engineers. 

Observations  of  Odors  in  Rhode  Island:  Stephen  DeM. 
Gage,  Chemist  and  Sanitary  Engineer,  State  Board  of 
Health,  Procidence — The  law  docs  not  recognize  the  antici- 
pation of  odors  and  might  well  be  revised  in  this  respect. 
The  oil  industries  at  Providence  are  giving  out  odors  that 
affect  considerable  populations.  Oil-burning  furnaces  cause 
complaint.  The  crude  Mexican  oil  novir  chiefly  used  con- 
tains 4  per  cent  of  sulphur  before  gasoline,  etc.,  is  distilled 
off  and  subsequently  6  per  cent  or  more,  oftentimes.  In  a 
community  where  1,000,000  bbl.  of  crude  oil  are  burned, 
30,000  lb.  of  sulphur  or  60,000  lb.  of  sulphur  dioxide  are 
given  off.  The  author  is  not  prepared  to  say  that  this  is 
dangerous  to  health,  but  that  possibility  must  be  taken  into 
consideration. 

Some  Interstate  Odors:  Olin  H.  Landreth,  Consulting 
Engineer,  Nem  )'ork  City — Fumes  from  copper  smelting  at 
Ducktown,  Tenn.,  destroyed  vegetation  in  Georgia  and  led 
to  litigation.  Stipulations  were  entered  into  under  which 
the  amount  of  green  ore  treated  during  the  growing  season 
was  restricted  and  damages  were  paid  to  farmers.  New 
York  State  has  amended  its  corporation  laws  within  the 
last  few  years  so  as  to  gain  some  control  of  odors  across 
the  state  line  by  provision  for  annulling  charters  of  domes- 
tic corporations  and  taking  away  licenses  of  foreign  corpora- 
tions permitted  to  do  business  within  the  state. 

Garbage  Disposal  Odors:  I.  S.  Osboru,  Consulting  Engi- 
neer,  Cleveland,  Ohio. — The  whole  subject  of  odors  has  re- 
ceived very  little  study.  If  the  amount  of  money  spent  in 
litigation  over  odors  had  been  devoted  to  research  much 
■more  would  have  been  accomplished. 

The  nature  of  the  business  and  the  sort  of  men  engaged 
in  garbage  disposal  have  not  been  such  as  to  develop  study. 
The  chief  garbage  disposal  odors  come  from  the  digestors, 
and  the  dryers;  other  garbage  disposal  odors  can  be  con- 
trolled with  comparative  ease.  Considerable  of  practical 
value  may  be  learned  from  the  studies  of  odor  control  at 
the  Barren  Island  garbage  disposal  plant,  New  York  Citj'. 
made   in   1915.     Since  then  chlorine  gas  as  a  method  of 


December  1,  1S21 


ENGINEERING     NEWS-RECORD 


907 


controlling  garbage  disposal  odors  has  been  tried  else- 
where, but  with  less  success  than  was  expected.  So  long 
as  short-time  contracts  for  garbage  disposal  are  let,  neces- 
sitating getting  back  the  money  before  the  contracts  ex- 
pire, complaints  from  odors  may  be  expected.  Attempt  to 
control  the  production  of  odors  by  anticipation  would  hold 
back  progress.     The  subject  needs  more  engineering  study. 

General  Observations:  Rudolph  Hering,  Consulting  Engi- 
neer, New  York  City — The  subject  was  reviewed  by  me  in  a 
paper  written  some  seven  years  ago.  Prejudice  is  often 
the  cause  of  complaint  of  odors.  For  instance,  seeing 
smoke  arise  from  an  incinerator  which  is  from  a  coal  fire 
only  and  thus  could  not  give  any  garbage  disposal  smell. 

Studie-;  of  Odors:  R.  S.  Weston,  Co^isultxng  Engineer, 
Boston — Studies  of  odors  from  decomposing  sugar  house 
wastes,  lactic  acid  manufacturing  *plants,  and  oil  refineries 
have  afforded  me  an  oppoi-tunity  for  attempting  to  system- 
atize the  odor  investigations.  With  the  help  of  Wallace  & 
Tiernan,  better  methods  for  the  determination  of  hydrogen 
sulphide  in  air  have  been  devised  than  mere  smelling.  We 
almost  need  a  new  kind  of  engineer — one  who  would  take 
into  account  physiology,  meteorology  and  chemistry,  in  con- 
junction with  structural  engineering — for  the  study  of  odors. 

Genercil  Disciissio7i — Alexander  Potter,  New  York  City, 
said  that  a  study  of  odors  from  a  trunk  sewer  indicated  that 
they  had  their  origin  in  latei-al  sewers  from  which  they  had 
traveled  downward.  Apparently  the  friction  of  the  flowing 
sewage  upon  the  sewer  air  carried  the  latter  with  it.  Velo- 
cities of  the  sewage  and  air  flows  were  measured. 
*     *     * 

Water  Supply  and  Water  Purification 

History  of  Water  Purification:  George  C.  Whipple,  Pro- 
fessor of  Sanitary  Engineering,  Harvard  University,  Cam- 
bridge, Mass. — Fifty  years  ago  the  quality  of  American 
water  supplies  was  low,  but  progress  since  then  has  been 
marked  by  the  Europeap  trip  and  water  purification  report 
of  J.  B.  Kirkwood,  1866  and  1869;  the  Poughkeepsie  filtra- 
tion plant  built  after  Kirkwcod's  design  in  1872;  the  studies 
of  European  water  treatment  practice  by  Prof.  William 
Ripley  Nichols  and  his  report  to  the  Massachusetts  State 
Board  of  Health  in  1878,  followed  five  years  later  by  his 
pioneer  book  on  water  supply;  the  Lawrence  experiments 
dating  from  1887;  the  LawTence  water  filtration  plant, 
1893.  Also,  taking  up  mechanical  filtration,  the  Hyatt 
patents  of  1884  and  the  first  municipal  mechanical  filtra- 
tion and  coagulating  plant  at  Somerville,  N.  J.,  in  the  same 
year — Prof.  Albert  R.  Leeds  being  the  real  inventor;  the 
Providence  experiments  of  Edmund  B.  Weston,  1893;  the 
Louisville  experiments  under  the  direction  of  Charles  Her- 
many  and  George  W.  Fuller,  1897,  followed  by  various  later 
experiments  at  diff'erent  cities;  and  the  Little  Falls  filtra- 
tion  plant   of  the    East  Jersey   Water   Co.,   built    in   1902. 

Methods  of  testing  filter  performance  have  changed  very 
much  in  the  past  twenty-five  years.  There  is  now  more 
interest  in  what  the  filter  actually  does  than  in  what  it 
can  do.  An  innovation  is  the  determination  of  acidity  in 
terms  of  hydrogen-ion.  The  B.  Coli  test  is  generally  used 
but  has  its  limitations.  Spore  formers  are  being  considered. 
Typhoid  fever  is  now  so  low,  generally  speaking,  that  it 
no  longer  serves  as  a  measure  of  the  purity  of  water,  as 
M.  N.  Baker  has  pointed  out. 

Active  and  Quiet  Water:  Allen  Hazen,  Consulting  Engi- 
neer, New  York  City — Recently  a  Dutch  writer  divided  all 
waters  into  t'wo  classes,  active  and  quiet.  Active  waters 
attack  iron;  quiet  waters  do  not.  The  water  from  the 
Great  Lakes  is  generally  quiet,  both  before  and  after  fil- 
tration; also  the  hard  waters  of  the  Alleghenies  are  gener- 
ally quiet.  Near  the  Atlantic  coast  the  waters  are  soft, 
carry  matter  of  vegetable  origin,  and  are  active.  We  need 
to  find  out  how  to  treat  these  active  waters  without  using 
chemicals. 

Interference  with  Water  Filtration  Plant  Operation  by 
Wastes  from  By-Product  Coke  Ovens  and  Gas  Works;  C.  A. 
Emerson,  Jr.,  Chief  Engineer,  Pennsylvania  Drpartment  of 
Health,  Harrisburg — Liquid  wastes  from  by-product  coke 
ovens  and  gas  plants  are  giving  trouble  in  connection  with 
many  water  supplies.    These  ovens  are  increasing  in  num- 


ber. They  give  tastes  that  may  travel  for  miles  downstream 
and  last  for  days.  Chlorination  of  the  waters  thus  affected 
increases  the  taste  and  odor  trouble.  The  remedy  lies  within 
the  coke  oven  plants.  In  some  instances  these  liquid  wastes 
have  been  used  for  coke  quenching,  for  which  purpose  they 
are  not  sufficient  to  meet  the  demands.  This  method  has 
silenced  complaints  from  cities  70  miles  downstream.  The 
remedy  for  troubles  from  gas  plant  wastes  is  the  use  of 
settling  and  skimming  basins  to  remove  tarry  matters  and 
light  floating  substances.  The  circulation  of  the  effluent 
from  such  basins  or  tanks  for  use  in  scrubbers  cut  down 
both  the  final  volume  of  waste  and  the  trouble  that  this 
sort  of  waste  causes. 

Reduction  in  Typhoidi  Death  Rate  (1)  For  the  Whole 
Count)-y  and  (2)  For  New  York  State  Ca^ised  by  Water 
Purification  and  Improved  Supplies:  Prof.  C.  E.  A.  Wins- 
low,  Professor  of  Public  Health,  Yale  University,  New 
Haven,  and  C.  A.  Holmq^iist,  Director,  Division  of  Sanita- 
tion, Neiv  York  Department  of  Health,  Albany —  [Prof. 
Winslow  reviewed  typhoid  statistics  for  the  registration 
states  up  to  1919.  Mr.  Holmquist  showed  the  great  decline 
in  typhoid  since  the  organization  of  the  Sanitary  Engineer- 
ing division  of  the  State  Department  of  Health  in  1906  (1) 
for  the  state  as  a  whole  and  (2)  for  a  number  of  cities 
which  formerly  had  very  high  typhoid  but  have  subse- 
quently introduced  filtration.  The  New  York  State  typhoid 
rate  for  1920  was  3.5.  Present  indications  are  that  the 
rate  for  1921  will  be  3.4  and  possibly  still  lower.] 

Purification  of  Soft,  Colored  Waters:  Robert  S.  Weston, 
Consulting  Engineer,  Boston — Engineers  are  pretty  well 
agreed  that  satisfactory  water  should  have  a  color  of  say 
10  and  not  to  exceed  15  on  the  platinurp  scale.  In  the  East 
it  is  generally  only  ground  water  that  will  comply  with 
this  standard.  Slow  sand  filtration  plants  as  a  rule  will 
remove  say  a  third  of  the  color.  To  do  more  requires 
chemical  treatment.  The  latter  is  likely  to  give  trouble 
in  the  case  of  New  England  waters.  The  subject  demands 
more  study.  There  is  also  need  of  consideration  of  the 
problem  of  after-precipitation  when  alum  is  used.  Hydro- 
gen-ion determinations  are  useful  in  this  connection  and  not 
difficult. 

The  Operation  of  Reservoirs  for  Water  Supply:  Samuel 
A.  Greeley,  Hydraulic  and  Sanitary  Engineer,  Chicago — 
Storage  of  water  in  the  upper  Mississippi  Valley  is  gen- 
erally costly.  The  water  in  this  section  is  generally  so 
turbid  as  to  require  filtration  and  this  gives  rise  to  greater 
toleration  for  possible  pollution.  The  relative  scarcity  of 
natural  reservoirs  and  lakes  in  a  considerable  portion  of  the 
Middle  West  creates  a  great  demand  for  the  use  of 
such  bodies  of  water  for  recreation  purposes.  The  use  of 
such  reservoirs  for  bathing  is  the  most  serious  of  the  vari- 
ous uses.  The  provision  of  special  bafhing  pools  affords 
relief  from  this  danger. 

Sanitary  Engineering  Section 

Proper  Size  of  Sand  for  Rapid  Sand  Filters :  W.  H.  Dittoe, 
Chief  Engineer,  Ohio  State  Department  of  Health,  Columbus 
— During  the  past  five  years  studies  have  been  made  of 
fifty  rapid  sand  filter  plants  in  Ohio.  The  larger  of  the 
plants  are  in  charge  of  trained  men,  fifteen  of  whom  may 
be  classed  as  experts.  General  conclusions  reached  by  the 
State  Department  of  Health  are:  (1)  Final  product  from 
filters  should  be  free  from  gas  formation  in  10  c.c.  after 
24  hr.  incubation  at  37  deg.  Fahr.  in  lactose  broth.  (2)  Fil- 
tration plants  should  be  so  designed  and  constructed  as  to 
give  no  serious  operating  difficulties.  (3)  Purification  works 
should  be  operated  so  each  part  will  do  its  proper  work 
without  any  overloading  and  so  that  disinfection  should  be 
used  as  a  factor  of  safety  only. 

The  study  of  these  Ohio  plants  indicates  that  those  having 
filter  sand  of  an  effective  size  of  0.6  m.m.  or  more  are  not 
producing  satisfactory , effluents,  while  an  effective  size  of 
0.45  give  a  high  degree  of  purity,  with  no  need  for  disin- 
fection except  as  a  factor  of  safety. 

The  conclusion  has  been  reached  that  hereafter  all  new 
filters  should  be  provided  with  fine  sand  and  that  all  old 
ones  having  coarse  sand  should  have  the  sand  replaced  with 
fine  as  soon  as  may  be,  this  sand  to  have  an  effective  size 
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of  from  0.35  to  0.42  m.m.  and  a  uniformity  coefficient  of 
1.8.  The  preference  is  for  an  effective  size  of  0.37  m.m.  and 
a  uniformity  coefficient  of  1.6,  with  all  sand  particles  less 
than  1  m.m.  in  size.  For  the  past  two  years  all  new  plants 
have  conformed  to  these  specifications  as  well  as  all  sub- 
stitutions of  sand  in  old  plants.  A  layer  of  "torpedo"  sand 
is  placed  between  the  main  sand  bed  and  the  gravel. 

General  Z)i>rH.ss(on— F.  A.  Dallyn,  Toronto,  Ont.,  favored 
finer  sand,  but  said  that  in  Canada  this  greatly  increased 
the  cost  of  filters  because  fine  sand  had  to  be  imported 
from  America;  consequently,  coarser  local  sand  is  now 
permitted.  At  Toronto,  $35,000  a  year  can  be  saved  by 
using  less  alum  and  allowing  some  turbidity.  Why  should 
not  this  be  done  if  it  has  no  effect  upon  increase  of 
typhoid? — [as  Mr.  Dallyn  evidently  believes.]  Robert 
Spurr  Weston,  Boston,  voiced  agreement  with  the  principle 
of  fine  sand,  and  said  he  would  like  even  smaller  sand  than 
Mr.  Dittoe  had  specified,  but  remarked  that  fine  sand  con- 
solidates in  sections.  Allen  Hazen,  New  York  City,  said  that 
fine  sand  works  to  one  side  and  coarse  sand  to  the  other  side 
oljthe  filters.  C.  M.  Baker,  Lansing,  Mich.,  spoke  of  fino  sand 
rising  to  the  top  of  the  filters.  C.  A.  Emerson,  Jr.,  Harris- 
burg,  Pa.,  questioned  whether  state  boards  of  health  should 
not  confine  their  action  more  to  judicial  functions  than  they 
do  and  expressed  the  belief  that  they  had  gone  too  far  in 
performing  the  function  of  consulting  engineers. 

Iridnsfrial  Wastes  in  Relation  to  Water  Supplies;  Well- 
ington Do»a!dson,  Sanitary  Engineer,  Netu  York  Citij — In 
general  any  burden  of  industrial  wastes  on  water  filters 
effects  health  in  some  way,  as  where  these  wastes  cause 
taste  from  chlorine,  leading  consumers  to  resort  to  well 
waters  or  bottled  waters  that  may  not  be  safe.  Of  more 
importance  are  wastes  that  interfere  with  filter  operation, 
as  oil,  which  coats  the  sand,  or  wastes  that  afltect  coagula- 
tion, or  others  which  lessen  the  action  of  chlorination. 

Centrifuges  for  Sludge  Dewatering:  T.  Chalkley  Hatton 
— Reserved  for  separate  presentation. 

The  Chemical  and  Biological  Reaction  of  the  Dorr-Peck 
Activated-Sludge  Tank:  A.  M.  Buswell, Chief , Illinois  Water 
Survey,  Urbana — [Chiefly  a  description,  with  an  account  of 
the  results,  of  the  Champaign  experimental  plant]  at 
Champaign,  111. 

General  Discussion — John  F.  Skinner,  Rochester,  N.  Y., 
told  of  the  low  cost  of  operating  the  sludge  drying  beds  that 
take  Imhoff  tank  sludge  at  Rochester,  N.  Y.  He  seemed  to 
think  it  would  be  difficult  to  meet  these  figures  with  centri- 
fuges, taking  both  capital  charges  and  operating  expense 
into  account.  R.  H.  Eagles,  New  York  City,  spoke  of  the 
use  of  sulphuric  acid  on  the  one  hand,  and  on  the  other  of 
sulphur  dioxide  and  live  steam  for  sludge  treatment.  Ken- 
neth Allen,  New  York  City,  said  that  a  centrifuge  he  saw 
some  years  ago  worked  well  and  that  there  had  been  an  im- 
provement since — referring  to  the  earlier  and  the  later  and 
modified  Ter  Meer  centrifuge.  He  thought  there  was  a  field 
for  the  use  of  centrifuges  on  plain  sludge,  but  the  chances 
are  not  so  good  for  successful  use  on  activated  sludge, 
besides  while  ImhofF  sludge  can  be  readily  dried  on  beds. 

Dr.  Edward  Andern,  consulting  engineer,  Manchester 
Sewage-Works,  England,  opened  some  brief  remarks  by  say- 
ing that  he  was  visiting  this  country  on  a  voyage  of  dis- 
covery— with  special  reference  to  activated-sludge  plants. 
He  did  not  think  that  circular  tanks  were  as  well  adapted  as 
rectangular  to  the  activated-sludge  process  because  with 
circular  tanks  it  was  almost  impossible  to  av.oid  short 
circuiting.  He  saw  very  little  advantage  in  the  Dorr-Peck 
activated-sludge  tank  over  tanks  of  plain  construction.  In 
England,  Dr.  Ardern  said,  both  air  and  mechanical  agitation 
are  being  used  for  activation  purposes.  He  thought  that 
within  twelve  months  there  should  be  some  knowledge  of 
which  of  the  two  is  best.  Dr.  Ardern  agreed  in  general  with 
Mr.  Hatton's  remarks  on  the  sludge  problem,  but  not  with 
Mr.  Hatton's  sweeping  conclusion  that  sludge  disposal  in 
England  is  inefficient,  and  apparently  not  wholly  as  to  the 
likelihood  of  getting  fertilizing  value  from  sewage  sludge  in 
general.  Dr.  Ardern  stated  that  in  England  the  agricultural 
chemists,  years  ago,  had  satisfied  themselves  that  ordinary 
sewage  sludge  had  low  fertilizing  value,  besides  which  the 
grease    in   the   sludge    gives    trouble   when   the   sludge   is 


applied  to  land.  The  sludge  from  the  activated-sludge  pro- 
cess is  more  promising.  The  Board  of  Agriculture  of  Eng- 
land has  engaged  Dr.  Russell,  a  leading  agricultural  chemist, 
to  investigate  activated-sludge  possibilities. 

F.  A.  Dallyn,  Toronto,  expressed  himself  as  being  very 
hopeful  as  to  the  prospect  of  getting  fertilizing  value  from 
activated  sludge. 

Mr.  Hatton  said  he  wished  to  take  issue  with  Dr.  Ardern 
as  to  ordinary  sludge  not  yielding  sufficient  fertilizer  value 
to  make  it  practicable.  In  support  of  this  he  cited  ex- 
periences at  Baltimore.  Mr.  Hatton  also  said  that  as  far  as 
activated  sludge  is  concerned  he  had  proposals  on  his  desk 
from  four  companies  to  take  all  the  sludge  produced  at 
Milwaukee.  F.  W.  Mohlman,  of  the  Chicago  Sanitary  Dis- 
trict, said  that  parallel  tests  of  a  Dorr-Peck  tank  at  Chicago 
and  an  ordinary  activated-sludge  tank  followed  by  sedi- 
mentation in  a  tank  with  the  Dorr  thickener,  showed  about 
the  same  detention  period  and  air  demand  for  each  type. 

Connecticut  Stream  Pollution  Studies:  J.  Frederick  Jack. 
son.  Engineer,  State  Department  of  Health,  Hai-tford — 
[Under  the  title  "Correlation  of  Stream  Pollution  Criteria 
from  Studies  of  Naugatuck  and  Hockanum  Rivers"  the 
author  pointed  out,  among  other  things,  that  the  dilution 
ratio  in  terms  of  stream  flow  to  population  as  ordinarily 
considered  does  not  govern  on  these  streams,  partly  on  ac- 
count of  industrial  wastes.] 

Sanitation  of  Public  Bathing  Waters:  Committee  Report 
and  Papei-s — For  the  Committee  on  Bathing  Places,  Georgre 
W.  Simons,  Jr.,  chairman,  Jacksonville,  Fla.,  reported  the 
results  of  a  canvass  of  physicians  and  health  officers  to 
ascertain  (1)  their  opinions  and  (2)  their  observations  on 
the  transmission  of  specific  diseases  by  the  use  of  swimming 
pools  and  other  public  bathing  places.  A  long  list  of  infec- 
tions was  covered.  Many  of  the  replies  were  in  the  affirma- 
tive as  to  possibilities  and  also  as  to  observed  cases,  the  latter 
being  fewer  than  the  former.  Under  t^'phoid  and  para- 
typhoid, 155  i-eplied  that  in  their  opinion  bathing  places 
are  means  of  spreading  these  diseases  while  18  reported 
actual  cases  believed  to  have  been  contracted  in  public  bath- 
ing placs.  S.  DeM.  Gage  and  A.  E.  Griffen,  Providence,  R. 
I.,  presented  a  score  card  for  i-ating  the  sanitary  quality  of 
bath-houses  and  public  bathing  places.  W.  F.  Walker, 
Detroit,  recounted  favorable  obsei-vations  on  ultra-violet  rays 
for  the  disinfection  of  swimming  pool  water. 

Garbage  and  Refuse  Disposal — M.  N.  Baker.  New  York 
City,  chairman  of  the  committee  on  this  sublerit,  reviewed  the 
generally  unstable  conditions  prevailing  in  this  field;  com- 
mented on  the  relatively  few  engineers  engaged  in  garbage 
disposal  engineering,  and  suggested  that  it  be  taken  up  by 
more;  and  raised  a  question  as  to  the  desirability  of  having 
plans  for  garbage  and  refuse  disposal  plants  submitted  to 
state  departments  of  health  for  approval.  E.  A.  Fisher, 
Rochester,  N.  Y.,  described  the  new  Cobwell  garbage  reduc- 
tion plant  in  that  city.  Dr.  J.  D.  Robertson,  commissioner 
of  health  of  Chicago,  said  he  thought  it  was  now  generally 
considered  by  health  authorities  that  garbage  disposal  is 
not  much  of  a  health  question.  C.  M.  Baker,  Lansing,  Mich., 
and  F.  A.  Dallyn,  Toronto,  Ont.,  stated  that  their  respective 
state  and  provincial  boards  of  health  pass  upon  plans  for 
garbage  disposal. 

Milk  Pasteurization — H.  A.  Whittaker,  Minneapolis,  chair- 
man of  the  Committee  on  Milk  Supply,  reported  that 
pasteurization  in  relation  to  the  cream  line  had  been  the 
subject  of  study  for  the  year.  Dr.  H.  D.  Pease,  New  York 
City,  read  a  paper  summarizing  the  results  of  studies  by 
himself,  S.  M.  Heulings  and  E.  C.  Towne  on  the  physical 
effects  of  pasteurization  on  milk. 

Mosquito  Extermination — .-V  review  of  this  subject  was 
presented  by  W.  D.  Becker,  supervisor  of  sanitation,  Phila- 
delphia Department  of  Health. 

Health  Value  of  Zoning — Charles  B.  Ball,  chief  sanitary 
inspector  of  the  Chicago  Department  of  Health,  made  a 
strong  plea,  illustrated  by  well  chosen  lantern  slides,  for 
the  beneficial  effects  of  zoning  upon  health.  He  stated  that 
the  National  Real  Estate  Journal  for  Nov.  7,  1921,  con- 
tained a  list  of  44  cities  that  have  already  passed  zoning 
ordinances  and  76  more  that  are  now  working  on  tl» 
problem. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  of  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


In  Support  of  Corps  of  Engineers 

Sir — The  editorial  "Overemphasizing-  the  Corps  of  En- 
gineers" in  your  issue  of  Oct.  6,  and  subsequent  letters  are 
of  much  interest  to  former  engineer  officers.  Just  as  the 
reputation  of  any  school  is  made  by  its  graduates  so,  it 
seems  to  me,  should  the  ability  of  the  Corps  of  Engineers 
to  perform  its  duties  in  war  be  the  measure  of  the  sound- 
ness of  the  present  method  of  training  the  Corps..  By 
giving  it,  in  times  of  peace  the  handling  of  much  property, 
machinery  and  men,  with  adequate  responsibility  and 
authority  and  with  the  constant  inculcation  of  the  tradi- 
tional spirit  of  the  Corps,  it  was  enabled  to  fully  meet  its 
test  in  the  late  war. 

Great  engineering  achievements  that  have  not  a  perma- 
nent physical  monument  such  as  the  Panama  Canal  are  apt 
to  be  quickly  forgotten;  but  surely  the  engineering  profes- 
sion should  not  forget  but  should  take  pride  in  the  ex- 
pansion of  the  handful  of  engineer  officers  and  the  few  bat- 
talions of  engineer  troops  which  existed  before  the  war  into 
an  aggressive  working  force  of  175,000  officers  and  men  in 
France  alone.  They  were  equal  to  any  task  assigned  them, 
including  combat  work  and  all  construction  for  all  branches 
of  the  service.  This  force  was  organized  and  directed  by 
regular  officers  of  the  Corps  of  Engineers  and  while  I  hold 
no  brief  for  them,  I  am  willing  to  certify  to  their  ability 
and  to  the  soundness  of  their  training. 

I  saw  service  in  France  as  engineer  officer  in  charge  of 
construction  and  later  for  many  months  I  served  in  Tours 
under  the  Director  of  Construction  and  Forestry,  Brig. -Gen. 
Edgar  Jadwin,  who  with  his  deputy,  Col.  J.  A.  Woodruff, 
were  both  regular  army  officers.  Those  two  officers,  with 
their  civilian  officer  assistants,  managed  the  personnel,  gen- 
erally directed  the  policies  and  work  and  obtained  materials 
for  over  150,000  men  with  an  efficiency  that  produced  results 
and  contributed  powerfully  to  the  winning  of  the  war.  This 
I  submit  is  an  achievement  that  has  not  been  paralleled 
within  our  time.  It  was  done  by  a  system  of  decentraliza- 
tion that  gave  engineer  officers  in  charge  of  projects  an 
opportunity  to  produce  results  limited  only  by  their  indi- 
vidual abilities. 

All  of  us  would  do  well  to  emulate  many  of  the  qualities 
of  the  Corps  of  Engineers,  particularly  the  industry,  high- 
mindedness  and  devotion  to  duty  of  its  officer.s.  It  is  a 
branch  of  service  in  which  all  Americans  should  take  pride 
and  anything  which  would  curtail  its  training  or  lower  its 
morale  would  be  deplorable  and  not  for  the  good  of  the 
country.  The  wisdom  of  continuing  its  present  function* 
is  evident  and  should  need  no  defense. 

Houston,    Tex.  John    Lansdale, 

Nov.  16.  Valuation  Engineer,  Southern  Pacific 

Lines;  formerly  major.  Engineers,  A.  E.  F. 


Agains).  Rod  Soundings 

Sir — I  notice  in  your  issue  of  Sept.  29,  p.  539,  a  brief 
article  by  George  E.  Horr  entitled  "Determining  Character 
of  Subsoil  with  Sounding  Rods."  I  am  surprised  to  read  his 
criticism  of  the  wash  boring.  If  Mr.  Horr  knows  of  one 
instance  when  the  geological  conditions  were  reported  in- 
correctly, how  many  does  he  know  that  proved  otherwise? 

I  disagree  also  with  his  recommendation  as  to  the  effi- 
ciency of  rod  soundings,  even  as  a  preliminary.  This 
method  of  procedure,  in  my  opinion,  is  a  waste  of  time  and 
money  in  ascertaining  with  any  degree  of  certainty  the 
depths  required  for  a  pile  of  rock  foundations.  By  this 
method  it  is  impossible  to  estimate  the  skin  friction  or 
the  sustaining   loads  of  a  pile   in   the   various   strata  en- 


countered, for  a  small  stone  or  boulder  driven  ahead  of  the 
rod  gives  a  false  resistance.  Having  no  samples  or  water 
levels  the  contractor  after  figuring  safely  on  the  indefinite 
information  fui'nished  is  liable  to  add  10  to  25%  of  his 
estimate  for  contingencies,  thereby  increasing  the  cost  to 
the  owner  ten  to  twenty-five  times  the  cost  of  making 
proper  foundation  test  borings.  A  few  hundred  dollars 
spent  in  making  borings,  either  wash,  auger  or  core  borings 
if  necessary,  ensures  positive  information  and  saves  thou- 
sands of  dollars  in  contingencies  and  extras. 

Because  of  the  lack  of  information  as  to  the  intervening 
strata  between  suif.-jce  and  a  suitable  hard  bottom  or  in- 
formation regarding  water  levels,  the  infonnation  from  rod 
soundings  is  so  unreliable  that  building  department  permits 
should  not  be  issued  upon  such  soundings. 

Samuel  Worthington, 
Phillips  &   Worthington 
New  York  City,  (Foundation  Test  Borings,  Wells 

Oct.  3,  1921  and  General   Prospecting) 


Water  Meters  Help  Give  Maximum  Service 

Sir — In  addition  to  your  commendable  answer  in  Engineer- 
ing News-Record  of  Oct.  27,  p.  702,  to  the  contributor  from 
Fresno  ^\ho  has  attempted  to  justify  flat  water  rates  permit 
me  to  add  the  following:  Is  not  the  water  meter  like  an 
insurance  policy  and  the  Liberty  Bonds  we  all  possess,  in 
that  they  compel  people  to  save?  Do  we  neglect  our  personal 
appearance  and  the  painting  of  our  homes,  etc.,  because 
we  must  economize  for  those  investments? 

The  layman  and  the  public  in  general  are  inclined  to 
draw  the  conclusion  that  the  introduction  of  meters  is 
prompted  by  the  desire  of  the  water  company  to  increase  its 
earnings.  The  policy  of  the  water  company  is  to  give  the 
maximum  amount  of  service  for  a  minimum  of  charge  and 
it  can  do  this  only  if  its  facilities  are  used  economically. 
If  it  must  lay  larger  mains  and  build  more  pumping  stations 
to  supply  water  to  be  wasted  that  the  company  must  re- 
ceive a  greater  return  in  earnings  than  would  otherwise  be 
necessary.  This  must  be  fundamentally  true  and  applies  not 
only  to  privately  owned  utilities  but  also  to  those  operated 
by  municipalities. 

San  Francisco,  Cal.,  Nov.  14.         George  H.  Bragg, 

Pacific  Gas  &  Electric  Co. 


Would  Tax  Trucks  on  Mileage  Basis 

Sir — In  riding  around  Massachusetts,  on  its  beautiful  state 
highways,  I  am  impresised  with  two  things:  (1)  That  trucks 
should  pay  a  fee  for  inter-town  trips.  (2)  That  trucks 
should  be  definitely  limited  as  to  width  of  body. 

With  reference  to  a  definite  system  of  fees,  I  believe  that 
a  charge  of  $0.10  per  mile  for  a  single  trip  for  a  loaded 
truck  is  not  unreasonable.  For  a  5-ton  truck,  loaded  on  a 
50-miIe  trip,  the  customer  pays  $1  per  mile,  or  $50.  A  fee 
of  $5  extra  would  certainly  not  be  objectionable  to  him.  In 
this  way,  definite  compensation  would  be  paid  for  the  serious 
damage  which  most  trucks  inflict  on  the  roads.  Also,  trucks 
would  thereby  pay  a  larger  percentage  of  the  highway  con- 
struction costs  than  now.  At  present  the  pleasure  car  pays 
for  almost  the  whole  cost,  and  has  the  road  destroyed  to  a 
great  extent  by  the  trucks,  and  blocked  and  made  almost 
impassable  at  times. 

Of  course,  our  Massachusetts  State  Highway  Department 
is  more  than  self-supporting,  but  I  feel  that  trucks  are  not 
paying  for  their  share  of  the  benefits  received. 

Boston,  Oct.  24.  l.  F.  Buff, 

Buff  &  Buff  Manufacturing  Co. 


Tatoosh  Peak  Named  For  Lane 

The  U.  S.  Geographic  Board  at  a  recent  meeting 
named  one  of  the  loftiest  peaks  in  the  Tatoosh  Range 
within  Mount  Rainier  National  Park  in  memoiy  of  the 
late  Franklin  K.  Lane,  former  Secretary  of  the  Depart- 
ment of  the  Interior.  The  peak  has  an  altitude  of  6,000 
ft.  and  is  located  near  Cliff  Lake,  Pierce  Co.,  Wash. 
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Hints  for  the  Contractor 


Breaking  Up  30- Year-Old  Brick  Tunnel 
Found  Difficult  Task 

AFTER  SO-j^ears'  service  a  portion  of  the  Van 
ilBuren  St.  brick  tunnel  of  the  Chicago  Surface 
Lines  under  the  Chicago  River  has  recently  been 
lowered  so  as  to  pass  under  the  tracks  of  the  new 
Union  Station.  The  brick  and  hydraulic  cement  were 
found  in  such  an  excellent  state  of  presei-vation  that 
a  steam  shovel  could  not  pick  holes  in  the  2  A  ft.  tunnel 
roof  of  seven  rows  of  brick.  A  U-ton  iron  ball,  used 
to  break  up  scrap  ii-on,  made  little  headway  until  an 
opening  had  been  made  by  blasting.  To  bring  the  work 
down  to  an  even  grade  points  and  sledge  hammers 
were  used,  taking  out  a  brick  at  a  time.  Samuel  G. 
Artingstall  was  engineer  in  charge  of  the  original 
work  which  was  carried  out  by  Joseph  Downey,  con- 
tractor. 


Mine  Locomotive  Lowered  Through  Shaft 
By  Novel  Method 

By  B.  G.  Best 

Civil  and  Mining  Engineer,  Ironwood,  Mich. 

WHERE  small  locomotives  have  to  be  lowerecl 
through  shafts  for  tunneling  or  other  under- 
ground operations  the  method  used  in  northern  Michi- 
gan iron  mines  and  described  here  is  useful.  The  motor 
is  placed  on  surface  tracks  a  short  distance  from  the 
shaft  and  all  removable  parts  are  taken  off  and  lowered 
on  the  cage.  A  rope  is  then  fastened  to  the  rear 
coupler  and  snubbed  around  a  post  or  deadman.  A 
1  J-in.     eye-bolt     is     now 


passed  through  a  hole  in 
the  center  of  the  floors  of 
the  cage,  through  a  6  x  8 
i::.  block  laid  across  the 
rails  and  secured  by  nuts 
and  washers  as  shown.  A 
piece  of  hoisting  rope, 
about  12  ft.  long  and  with 
and  eye  in  each  end  is  at- 
tached to  the  eye-bolt  by  a 
clevis  made  of  2-in.  steel. 
The  cage  is  hoisted  a  few 
feet  above  the  collar  of  the 
shaft  and  two  yokes  of 
IJ-in.  rods  are  passed 
through  the  lower  eye  of 
the  hoisting  rope.  The 
[i'okes  are  then  placed 
around  the  front  end  of  the 
frame  of  the  motor  and 
the  bolts  inserted.  The 
cage  is  slowly  hoisted  and 
the  motor  swung  into  the 
shaft,  being  held  back  by 
the  rope  attached  to  the 
rear  coupler  and  the  clevis 
beinp  turned  until  the 
motor  hangs  square  in  the 
shaft.      The    tail    rope    is 


Nirf  and 


pulled  taut  and  made  fast  to  the  upper  end  of  the  eye- 
bolt.  The  cage  is  lowered  until  the  motor  has  reached 
the  level  where  it  is  be  used.  The  tail  rope  is  then 
loosened  and  pulled  out  on  the  level.  If  the  track 
underground  is  on  the  same  side  of  the  shaft  as  that 
on  surface  it  is  necessary  to  turn  the  motor  around, 
so  that  when  landed  it  will  be  right  side  up.  This 
is  done  by  turning  the  clevis.  The  lower  end  of  the 
motor  is  pulled  out  on  the  level,  either  by  hand,  with 
block  and  tackle,  or  by  a  second  motor,  the  cage  being 
lowered  at  the  same  time. 


Ford  Trucks  With  Flanged  Tires 
Haul  Concrete  Cars 

ON  SEWER  work  at  Syracuse,  N.  Y.,  this  season, 
wet  batches  were  hauled  from  a  central  mixing 
plant  by  Ford  trucks  equipped  with  flanged  tires  to 
travel  on  railway  track.  The  sewer,  71  x  7  ft.,  of 
reinforced   concrete,    is    4,500    ft.   long.      The   central 


FORD  TRUCKS  HAUL  CARS  ON  STANDARD-G.\GE  TRACK 

mixing  plant  was  erected  about  300  ft.  from  one  end 
and  consists  of  a  one-bag  mixer,  on  a  framework  12  ft. 
high,  charged  by  an  elevating  skip  on  extension  leads, 
and  discharging  into  a  2-cu.yd.  bottom  gate  hopper. 
A  single  car  with  a  2-cu.yd.  side-door  body,  hauled  by 
two  Ford  trucks  on  standard-gage  track,  handled  the 
wet  batches.  It  was  found  that  two  trucks,  facing  in 
opposite  directions  with  the  car  between  them,  were 
more  satisfactory  than  one  on  account  of  the  low 
reverse  gear  of  the  Ford  truck.  One  truck  hauls  the 
car  out  and  the  other  brings  it  in.  The  flanged  wheels 
designed  by  the  contractor  are  single  castings,  which 
bolt  to  the  truck  wheel.  John  Young,  Syracuse,  N.  Y., 
is  the  contractor. 


.\TTACIIMENT  TO  SHAFT 

CAGE  FOR  LOWERING 

LOCOMOTIVE 


Standard  Gage  for  Australian  Railways 

For  a  unification  of  gage  on  Australian  railways  the 
standard  gage  of  4  ft.  8}  inches  has  been  recommended 
by  a  commission  appointed  by  the  Federal  government 
of  Australia.  In  view  of  the  great  cost  of  complete 
unification,  said  to  lie  estimated  at  nearly  |3!i0.000,000, 
it  is  proposed  to  limit  the  work  at  first  to  the  main  lines 
at  an  estimated  cost  of  $75,000,000. 
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News  of  the  Week 


New  York,  December  1,  1921 


Hoover  Endorses  Trade 
Association  Idea 

Needed  in   Our   Economic   System,   He 

Says,   Although    A    Few    of   Them 

Jlerit   Censure 

tWa^hinffton  Ccnrrsjyondenci  J 

Despite  the  criticisms  that  have  been 
heaped  upon  the  trade  associations  and 
the  disinclination  on  the  part  of  the 
Department  of  Justice  to  attempt  to 
clarify  the  situation  prior  to  the  deci- 
sion of  the  Supreme  Court  in  the  hard- 
wood lumber  case,  the  U.  S.  Depart- 
ment of  Commerce  is  actively  cham- 
pioning the  trade  association  idea.  Sec- 
retary Hoover  and  members  of  his 
staff  are  taking  pains  in  their  utter- 
ances to  show  that  the  questionable  con- 
duct of  a  few  trade  associations,  or  ag- 
gregations calling  themselves  trade 
associations,  has  resulted  in  unchari- 
table criticism  of  all  trade  organizations. 
Mr.  Hoover  has  expressed  himself  so 
definitely  on  the  subject  that  there  can 
be  no  doubt  that  he  believes  ti'ade  asso- 
ciations are  necessary  to  the  maximum 
progress  of  industry.  The  rapid  mul- 
tiplication of  trade  associations  until 
they  number  nearly  3,000  is  interpreted 
by  Mr.  Hoover  to  indicate  "a  great  and 
vital  movement  and  something  per- 
manent in  our  economic  system." 
Other  quotations  from  Mr.  Hoover  on 
the  subject  follow: 

Co-operation  in  Busine.ss  Needed 

"The  coming  together  of  manufac- 
turers and  producers  in  the  different 
trades  for  the  purpose  of  the  advance- 
ment of  their  industries  as  a  whole  is  a 
profound  step  toward  co-operation  in 
the  whole  business  world.  Out  of  it 
will  be  gained  tremendous  benefits  for 
the  business  public.  The  various  trade 
associations  present  a  point  of  contact 
with  the  government  such  as  did  not 
exist  ten  years  ago. 

"I  know  of  no  way  in  which  we  can 
undertake  the  solution  of  collective 
questions^  except  by  the  cooperative 
organization  of  the  men  in  the  industry. 
We  cannot  go  on  maintaining  our 
standard  of  living  in  the  face  of  the 
foreign  competition  that  we  have  in 
front  of  us,  unless  we  can  make  some 
progress  in  the  collective  sense.  The 
only  way  that  we  can  hope  for  it  is 
through  the  organization  of  associa- 
tions that  will  take  up  the  problems 
common  to  all,  that  gain  inch  by  inch 
the  efficiency  and  stability  that  make 
for  national  efficiency." 

F.  M.  Feiker,  assistant  to  the  Secre- 
tary  of   Commerce   said   recently: 

'  The  trade  association  is  the  natural 
organization  functioning  in  the  estab- 
lishment of  contacts  between  the  gov- 
ernment and  industry.  They  are  in- 
dispensable in  such  matters  as  the  col- 
lection of  statistics,  the  detailed  promo- 
tion of  foreign  trade  and  in  the  elimina- 
tion of  excess  variety.  It  is  the  only 
avenue  that  the  Department  of  Com- 
merce sees  by  which  the  government 
can  establish  contact  with  a  tr.adi-  to 
the  mutual  advancement  of  fundamental 
interests." 


Am.  Soc.  C.  E.  to  File  Professional 
Records  of  Its  Members 

In  accordance  with  a  decision  by  the 
Board  of  Direction  on  Oct.  11,  the 
American  Society  of  Civil  Engineers  is 
sending  to  its  members  blank  forms 
on  which  space  is  provided  for  a 
biographical  and  professional  record. 
These  blanks,  when  filled  in,  ai'e  to  be 
kept  at  society  headquarters  in  New 
York  and  will  be  available  to  all 
inquiries.  Each  member  has  the  priv- 
ilege of  keeping  his  record  up  to  date. 


Survey  Ordered  for  Market  St. 
Subway  in  San  Francisco 

At  the  Nov.  21  meeting  of  the 
San  Francisco  Board  of  Super- 
vi.sors  the  city  engineer  was 
orderec  to  study  and  make  plans 
for  a  4-track  subway  under  Market 
St.  from  the  Ferry  to  Valencia  St., 
a  distance  of  about  2j  miles. 

This  was  proposed  as  a  means 
of  relieving  the  increasing  conges- 
tion of  this  important  thorough- 
fare and  making  its  entire  width 
through  the  business  district  avail- 
able for  vehicular  and  pedestrian 
traffic.  The  proponent  of  the  meas- 
ure said  he  did  not  anticipate  im- 
mediate construction,  but  thought 
that  a  start  should  be  made  on 
such  a  project. 


Power  Commission  To  Consider 
St.  Paul  High  Dam 

The  Federal  Power  Commission 
probably  will  consider  at  its  next  meet- 
ing the  "high  dam"  project  between  St. 
Paul  and  Minneapolis.  It  is  apparent 
that  the  Northern  States  Power  Co. 
could  utilize  this  power  to  greatest 
advantage,  but  the  matter  is  compli- 
cated by  a  determined  protest  from 
Senator  Nelson  of  Minnesota  who 
wants  to  see  this  development  handled 
by  a  municipal  corporation  formed  ten 
years  ago  under  a  special  act  of  the 
Minnesota  Legislature.  This  corpora- 
tion is  composed  of  the  City  of  St. 
Paul,  the  City  of  Minneapolis  and  the 
University  of  Minnesota.  In  addition, 
the  City  of  St.  Paul  is  endeavoring  to 
secure  sole  control  of  the  water  powei-. 

Senator  Nelson's  main  objection 
seems  to  be  based  on  the  allegation 
that  the  Northern  States  Power  Co.  is 
a  monopoly  and  that  to  give  it  juris- 
diction over  this  additional  power 
would  add  to  the  monopoly,  although 
there  seems  to  be  little  question  that 
the  public  utility  company  is  the  only 
applicant  in  a  position  to  get  maximum 
utilization  of  the  power  available. 

The  municipal  corporation  has  been 
in  existence  since  1911  and  has  done 
nothing  toward  developing  the  project. 
The  application  of  St.  Paul  is  regarded 
in  some  quarters  as  in  fact  an  appli- 
cation of  Henry  Ford,  as  it  is  under- 
stood that  he  is  to  have  first  call  on 
the  power  if  the  city  should  be  given 
the   permission    to   develop   it. 


Big  Demand  for  Exhibit 
Space  at  Road  Show 

Plan  to   Lease  Armory   and  Other 

Buildings  in  Addition  to 

Chicago  Coliseum 

All  records  for  the  amount  of  space 
sought  by  exhibitors  of  highway  con- 
struction equipment  and  materials  at 
the  forthcoming  Good  Roads  Show,  to 
be  held  in  the  Coliseum,  Chicago,  Jan. 
17-20,  in  connection  with  the  convention 
of)  the  American  Road  Builders  Asso- 
ciation will  be  broken  this  year.  On 
Nov.  23,  86  exhibiters  had  contracted 
for  all  the  space  originally  provided  in 
the  Coliseum,  and  Annex,  and  plans 
are  now  being  considered  for  the  leas- 
ing of  a  nearby  armory  and  other 
buildings  to  accommodate  manufactur- 
ers who  wish  to  display  their  products 
at  the  show. 

The  first  plans  of  those  in  charge 
of  the  exhibit  provided  for  about  40,000 
sq.ft.  of  space,  but  according  to  present 
estimates  thp  amount  will  have  to  be 
increased  to  at  least  60,000  sq.ft.  This 
year  exhibitors  are  demanding  a  larger 
area  for  the  display  of  their  products 
than  was  the  case  at  last  year's  show. 
The  iT«ent  passage  of  the  Federal-Aid 
Highway  Act,  it  is  believed,  has  made 
certain  a  recoi-d-breaking  highway  con- 
.strucAion  program  for  1922  and  manu- 
f;«.'turws  api)arently  anticipate  that  the 
engineei-s  and  conti-actors  attending  the 
annual  convention  of  the  American 
Road  Buildei-s'  Association  will  display 
keen  intei-est  in  their  products. 

The  subject  of  highway  transport  is 
to  be  featured  at  tVe  convention  and  it 
is  noteworthy  that  at  this  year's  show 
nK>«-e  motor  truck  exhibitors  will  be 
represented  than  ever  before.  The  U. 
S.  Bui-Piiu  of  PubJic  Roads  will  have 
an  elaborate  exhibit  occupying  about 
2,000  sq.ft.  of  space.  At  the  present 
WTiting  there  is  a  waiting  list  of  .50 
prospective  exhibitors  not  yet  provided 
for. 


Commerce  Department  Collects 
Construction  Data 

Arnong  the  recently  inaugurated 
activities  of  the  Division  of  Building 
and  Housing  of  the  U.  S.  Department 
of  Commerce  are  the  collection  from 
contractors  and  secretaries  of  building 
exchanges  of  building  material  prices 
actually  paid  by  contractors.  Informa- 
tion has  been  obtained  for  several 
months  and  has  been  distributed  among 
those  who  have  supplied  the  informa- 
tion. 

The  division,  which  is  under  the 
dii-cction  of  John  M.  Cries  as  chief,  is 
also  obtaining  from  the  contractors 
data  on  the  percentage  of  different 
materials  and  the  amount  of  labor  that 
go  into  a  typical  six-room  frame  and 
a  six-room  brick  residence.  This 
survey  will  enable  some  estimate  to  be 
made  of  the  importance  of  price 
fluctuations  in  labor  and  in  different 
classes  of  materials  entering  into  these 
types  of  dwellings, 
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Ohio  River  Bridge  To  Be 
Double-Tracked 

Illinois    Central    R.R.    Authorized    to 

Replace    Single-Track    Structure 

at  Cairo,  111. 

Authority  for  replacement  of  the 
single-track  bridge  of  the  Illinois 
Central  R.R.  over  the  Ohio  River  at 
Cairo,  111.,  by  a  double-track  bridge 
on  the  present  stone  piers  to  cost 
about  $8,500,000  was  granted  Nov.  2 
to  the  railroad  by  the  Secretary  of 
War.  The  permit  provides  for  be- 
ginning work  in  one  year  and  com- 
pleting it  within  three  j'ears.  The 
present  bridge,  built  in  1887-88,  con- 
sists of  two  through-truss  spans  of 
523i  ft.,  seven  of  405  ft.,  and  three 
deck-truss  spans  of  250  ft.  The  new 
bridge  is  to  have  the  same  headroom 
under  the  channel  spans  at  high  water 
as  the  present. 

On  the  Illinois  side  the  former 
structural  approach  has  been  filled, 
leaving  only  a  50-ft.  deck-girder  span, 
but  the  Kentucky  approach  has  21 
deck-truss  spans  of  150  ft.  and  one 
106-ft.  deck-girder  span,  all  on  steel 
cylinder  piers  filled  with  concrete.  It 
is  proposed  to  increase  the  dimensions 
of  the  river  piers  from  43  ft.  to  52  ft. 
length  and  from  14  ft.  to  17.75  ft. 
width  at  the  top  by  rebuilding  the 
upper  portion,  the  work  to  begin  at 
the  starling  or  middle  belt  course  and 
the  increased  size  to  be  obtained  by 
a  reduction  in  the  batter. 

Similar  Proposal  Rejected 
A  similar  proposition  was  made  by 
the  railroad  company  a  few  years  ago, 
but  was  rejected  by  the  War  Depart- 
ment on  the  ground  that  navigation 
interests  claimed  that  a  channel  span 
of  800  to  1,000  ft.  was  needed  for  the 
safe  passage  of  large  tows  of  coal 
barges.  As  the  company  was  not 
willing  to  undertake  such  expensive 
reconstruction  the  matter  was  dropped. 
During  1914-1915,  however,  the  super- 
structure was  strengthened  sufficiently 
to  enable  it  to  carry  heavier  loading, 
as  described  in  Engineering  News- 
Record  of  March  9,  1916,  p.  448. 

Since  the  railroad  traffic  is  approach- 
ing the  capacity  limit  of  the  single- 
track  structure  the  project  for  double- 
tracking  was  revived.  The  character 
of  the  river  traffic  has  greatly  changed. 
The  large  tows  or  fleets  of  coal 
barges  are  no  longer  operated  and  the 
river  conditions  do  not  now  justify  the 
claims  for  such  long  spans  as  were 
demanded  when  the  former  request 
was  made.  On  the  basis  of  1919-20 
prices  the  cost  was  estimated  at 
$8,482,000,  as  against  $10,752,000  for 
a  new  bridge  with  a  700-ft.  channel 
span. 

Wenatchee  Reclamation  Project 
To  Cost  §5,000.000 

One  of  the  largest  reclamation  proj- 
ects ever  undertaken  in  the  State  of 
Washington  is  being  planned  for  the 
Wenatchee  and  Columbia  River  valleys, 
in  which  more  than  46,000  acres  of 
fruit  and  farm  lands  will  he  reclaimed. 
The  Greater  Wenatchee  Irrigation  As- 
.sociation,  of  which  F.  W.  Schultz, 
banker  of  Wenatchee,  is  president,  will 
have  charge  of  the  work.  The  total 
cost  of  completing  the  project  has  been 
estimated  at  $4,500,000  to  $5,000,000. 


Ontario  Hydro-Electric  Current 
3Iay  Light  Detroit 

At  the  recent  November  election  the 
voters  of  Detroit,  Mich.,  adopted  a 
charter  amendment  which  permits  the 
Public  Lighting  Commission,  subject  to 
the  approval  of  the  city  council,  to 
make  a  ten-year  contract  with  the 
Ontario  Hydro-Electric  Commission  for 
current  from  Niagara  Falls.  Such 
current  is  already  being  used  directly 
across  the  border  in  Windsor,  Ont.  If 
the  plan  is  adopted  it  will  obviate  the 
necessity  of  the  $5,000,000  power  house 
proposed  by  the  Detroit  Public  Light- 
ing   Commission. 


Big  N.  Y.  Subway  Contract 

Awarded 
The  New  York  Transit  Commis- 
1  sion    last    week    awarded    to    the 
1  Powers -Kennedy  Contracting  Corp., 
!  149  Broadway,  New  York  City,  the 
I  low  bidder,  the  contract  for  the  ex- 
tension of  the  Queensboro  route  of 
I  the  duel  subway  system  from  Grand 
I  Central  Station  under  42nd  St.  and 
Bryant    Park    to    8th    Ave.      Th» 
amount  of  the  bid  was  $3,867,138. 


Hudson  Vehicle  Tunnel's  Status 
Still  Unchanged 

The  situation  with  regard  to  the 
Hudson  River  vehicular  tunnel,  which 
has  been  deadlocked  for  months  due 
to  disagreements  between  the  New  York 
and  the  New  Jersey  commissions,  may 
be  summed  up  as  follows: 

Both  commissions  have  approved  an 
agreement  with  the  Erie  R.R.  involving 
the  site  of  the  ventilating  shafts  on  the 
Jersey  side,  but  at  this  writing  the 
railway's  representatives  have  not 
signed  the  document.  This  matter 
constituted  one  of  the  big  differences 
between  the  two  commissions  due  to 
the  insistence,  by  the  Jersey  members, 
of  perpetual  rights  for  a  railroad 
siding  along  the  tunnel  plaza.  In  the 
agreement,  as  now  approved,  no  refer- 
ence to  the  siding  is  made. 

All  bids  for  the  construction  of  the 
Jersey  shafts,  received  recently,  have 
been  rejected  and  the  plan  now  is  to 
include  the  Jersey  shafts  in  the  main 
tunnel  contract. 

Clifford  M.  Holland,  chief  engineer, 
has  been  authorized  to  have  printed 
the  contract  and  specifications  for  the 
under-river  tunnel,  the  main  portion  of 
the  project.  If  no  hitch  occurs,  it  is 
expected  that  a  call  for  bids  on  the 
big  subaqueous  tunnel  contract  will  be 
made  during  the  latter  pai-t  of 
December. 

The  board  of  consulting  engineers, 
which  was  summarily  "dismissed"  last 
summer  by  the  New  Jersey  commission, 
without  the  concurrence  of  the  New 
York  commission,  has  served  a  writ 
of  mandamus  on  the  New  Jersey  com- 
mission demanding  their  pay  for  the 
period  May  14  to  date.  Each  consulting 
engineer  had  been  retained  at  a  yearly 
rate  of  $10,000  and  payment  has  been 
held  up  by  the  Now  Jersey  body,  which 
subsequently  appointed  two  "technical 
advisers"  in  place  of  the  consulting 
board.  It  is  understood  that  the 
Supreme  Court  of  New  Jersey  has 
set  Dec.  28  for  a  hearing  on  the  case 
of  the  "dismissed"  consulting  engineers. 


Cities  on  East  Side  San  Francisco 
Bay  Reject  Consolidation 

By  a  vote  of  29,480  to  20,070,  the 
ten  municipalities  of  Alameda  County, 
Cal.,  on  Nov.  15  rejected  the  proposal 
for  a  consolidation  of  city  and  county 
governments.  The  Oakland  vote  was 
16,000  for  and  12,000  against,  while  all 
the  other  municipalities  also  voted 
against  the  measure.  The  Oakland 
balloting  was  light,  only  29,000  out  of 
88,000  registered  voters  going  to  the 
polls.  The  vote  from  other  parts  of 
the  county  was  the   largest  ever  cast. 

The  proposed  consolidation  would 
have  been  under  a  new  charter  that 
pro%'ided  for  a  city  and  county  manager 
to  be  paid  $12,000  a  year  with  seven 
councilmen  receiving  $3,000  per  year 
each.  

Object  to  Kendrick's  Dismissal 

Members  of  local  engineering  organ- 
izations, including  the  American  Asso- 
ciation of  Engineers,  the  Alabama 
Technical  Association,  and  the  Ameri- 
can Society  of  Mechanical  Engineers, 
are  objecting  to  the  recent  dismissal  of 
Julian  W.  Kendrick  as  city  engineer 
of  Birmingham,  Ala.  Mr.  Kendrick  was 
replaced  by  the  new  city  admistration, 
which  took  office  Nov.  7  and  appointed 
A.  F.  Hawkins  as  Mr.  Kendrick's  suc- 
cessor. Mr.  Kendrick  had  served  as 
city  engineer  for  30  years. 

The  board  of  commissioners  of  Bir- 
mingham has  received  a  resolution  from 
the  three  engineering  societies  above 
named  protesting  against  their  action 
in  dispensing  with  the  services  of  the 
former  city  engineer  and  demanding 
public  announcement  of  the  reasons  for 
the   commission's  action. 


To  Consider  Rules  for  Tunnel  and 

Compressed  Air  Work 

The  Industrial  Board  of  the  New 
York  State  Department  of  Labor  has 
scheduled  hearings  on  proposed  rules 
relating  to  tunnel  construction  and 
work  in  compressed  air,  to  be  held  at 
Buffalo  (Iroquois  Building)  Dec.  12;  at 
Rochester  (Melbach  Building)  Dec.  14; 
at  SjTacuse  (Onondaga  County  Court 
House)  Dec.  16;  and  in  New  York  City 
(Department    of    Labor    headquarters) 


TABLE  I- 
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Dec.  20.  Copies  of  the  proposed  rules 
may  be  secured  from  the  Division  of 
Industrial  Codes,  124  East  28th  St, 
New  York  City. 

The  proposed  hours  of  labor  in  cob** 
pressed  air  are  indicated  in  Table  I. 
Other  features  of  the  rules  relate  to 
permissible  periods  of  decompression, 
wash  and  rest  rooms,  sanitation  and 
ventilation,  medical  attendance,  and 
other  subjects.  Rules  covering  the 
transportation,  storage  and  use  of  ex- 
plosives are  set  forth  in  considerable 
detail. 


December  1,  1921 
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Kentucky  Highway  Department 
To  Decentralize  Activities 

The  State  Highway  Department  of 
Kentucky,  according  to  information 
received  from  Commissioner  Joe  S. 
Boggs,  will  reduce  the  number  of  its 
division  engineers  on  Jan.  1  from  9 
to  6,  thereby  increasing  the  size  of  the 
districts.  An  assistant  division  en- 
gineer and  the  necessai-y  clerical  help 
will  be  furnished  to  each  division  and 
many  matters  of  detail  that  are  now 
handled  by  the  central  office  will  be 
disposed  of  at  division  headquarters. 

The  work  of  the  department,  Com- 
missioner Boggs  points  out,  has  so 
grown  in  the  past  two  years  that  it  is 
now  necessary  for  the  central  office 
be  made  purely  an  administrative  office 


Contractor  Pours  Seat  Concrete 
in  Ohio  Stadium 

Foundation  work  for  the  big  stadium 
of  the  Ohio  State  University  at  Colum- 
bus has  been  practically  completed  by 
the  E.  H.  Latham  Co.,  the  contractor, 
and  in  the  western  leg  of  the  structure 
the  reinforced-concrete  seat-bank  con- 
struction of  the  inner  section  is  being 
poured.  The  stadium  is  in  the  form  of 
a  horseshoe.     It  will  seat  63,000  spec- 


Advance  Planning  of  Public 
Works  Is  Proposed 

Senate  Bill  Aims  to  Provide  Relief  For 

Unemployment   in  Times  of 

Depression 

In  order  to  carry  out  the  policy 
recommended  by  the  President's  Con- 
ference on  Unemployment  at  Washing- 
ton, D.  C,  and  to  prepare  against 
future    periods    of    business   depression 


long-range  planning  of  public  works 
was  introduced  last  week  into  the 
Senate.  The  bill  contemplates  the 
allocation  of  public  works  construction 
over  a  period  of  years  which  shall 
provide  employment  in  times  of  de- 
pression.     It    has    in    view    that    the 


tators.      Its    main   portion    consists    of    and  unemployment,  a  bill  involving  the 
steel     frame     and     reinforced-concrete     '  "        '  -         -  - 

seating  slab,  but  the  inner  portion  is 
wholly  of  concrete.  The  broad  lower 
tier,  148  ft.  wide,  will  have  fifty-four 
rows  of  seats.  Above  will  be  a  nar- 
rower second  tier. 

Although  the  original  working  sched-         _^ 

and   for    most    all    detail    work    to    be     ule  of  the  contractor,  drawn  up  at  the    prosecution  "of  public  works'  be  utilized 

as  a  stabilizing  force  during  a  period 
of  over-expansion  as  well  as  during 
a   period   of  depiTSsion. 

As  a  means  of  granting  authority 
necessary  to  carry  out  such  a  policy, 
the  bill  provides  that  the  head  of  each 
executive  department  be  authorized  to 
prepare  and  to  revise  periodically  the 
necessary  plans  for  public  works  and 
projects  within  his  jui'isdiction.  Prom 
such  information  and  from  information 
furnished  by  the  Department  of  Com- 
merce as  to  the  trend  of  business  con- 
ditions, it  is  believed  possible  to 
forecast  in  a  general  way  business 
conditions  so  that  the  allocation  of 
public  works  in  times  of  depression  may 
serve  to  relieve  unemployment  stress. 

The  total  value  of  all  public  works 
in  the  United  States  by  all  govern- 
mental agencies,  without  considering' 
those  public  works  paid  for  by  current 
taxation,  is  estimated  at  $82.5,000,000 
annually.  If  a  national  policy  were 
adopted  of  expanding  public  works  in 
years  of  depression  and  contracting 
public  works  during  the  other  years,  it 
is  believed  that  there  would  be  executed 
three  times  the  average  in  a  year  of 
unemployment,  inasmuch  as  such  a 
period  of  stress  is  not  likely  to  occur 
very  often.  Under  such  conditions  it 
is  estimated  that  approximately  $2,500,- 
000,000  would  he  available  for  public 
works  construction  in  a  bad  year. 


CONSTRUCTING   OHIO    STATE    UNIVERSITY    STADIUM    TO    SEAT    63,000 

handled  in  the  divisions.  Under  the  time  work  began,  last  July,  did  not  con- 
new  plan  it  is  believed  that  the  de-  template  pouring  any  seat-slab  con- 
partment  will  function  much  better  irete  until  next  spring,  such  progress 
than  at  present. 


has  been  made  that  a  large  part  of  the 

inner  section  will  be  in  place  by  winter. 

Steel    erection    and    form    consti-uction 

will  go  on  during  the   winter  and   all 

the    concrete    work   will    be    completed 

next  summer.     It  is  expected  that  the 

,       .  ^        ^    ,.  „.,        first  football  game  in  the  new  stadium 

works   improvements   at    Kansas    City,    ^^^^  ^e  played  during  the  1922  season. 

•Mo.,    and    17    other    bond    items    were    jhe  structure  will  require  4,300  tons  of  

defeated  in  an  ekction  at  Kansas  City,    gtegj    ^nd    about   4,500    cu.yd.    of    con-    Funds  Available  to  Hetch  Hetchy 


Water  and  Other  Bond  Issues 

Beaten  at  Kansas  City,  Mo. 
An  $11,000,000  bond  issue  for  water- 


Mo.,    Nov.    22,    but    while    there    were  crete.     Its  total  cost  will  be  $1,341,000 

actual   majorities   against   each   of  the  ^s  fixed  maximum,  with  profit  sharing 

miscellaneous    items    (bridges,    sewers,  for  reduction  of  cost  below  this  amount, 

paving,  etc.)   the  water  bond  vote  was  


Engineer  to  Help  Revise  Charter 
of  New  York  City 


Mountain  Division 

The  date  of  expiration  on  an  option 
covering  $8,520,000  of  San  Francisco's 
Hetch  Hetchy  Water  Supply  bonds,  held 
by  the  Construction  company  of  North 
America,  has  been  extended  from  No- 
vember 1  to  February  15.  The  con- 
Among  the  members  of  the  New  struction  company,  which  holds  the 
(if  voted)  were  carried  by  large  actual  York  City  Charter  Revision  Commis-  contract  for  the  tunnel  work  on  this 
majorities.  Another  vote  on  the  water  sion  announced  Nov.  28  by  Gov.  Miller  project  has  alreadj^  purchased  more 
bonds  is  predicted,  perhaps  on  January  are  William  Barclay  Parsons,  formerly  than  $13,000,000  worth  of  these  bonds. 
31,  when  it  is  hoped  that  they  will  chief  engineer  of  the  Rapid  Transit  Funds  are  now  available  for  com- 
be authorized,  particularly  now _  that  Commission  of  New  York  City;  Edward  pleting  the  mountain  division  of  this 
provision  has  been  made  for  a  bi-par-    M.    Bassett,    a    member    of    the    recent    project     which      includes      the      Hetch 


19,028  for  to  12,350  against,  the  defeat 
being  due  to  a  two-thirds  majority  re- 
quirement. Charter  amendments  for 
creating  a  bi-partisan  water  commission 
and  for  the   sale   of  the   water   bonds 


tisan  water  commission. 


Public   Service  Commission,   First   Dis-  Hetchy  dam,   18    miles    of  tunnel,    and 

trict,  and  chairman  of  the  recent  heights  the   forebay,    penstock    and    equipment 

of   Buildings   and    Zoning   Commission;  for   the   development   of  (;(;,000   hp.    at 

Francis  M.  Scott,  a  former  corporation  Moccasin   Creek.     The  $8,520,000  block 

counsel  of  New  York  City  and  once  a  of   bonds   under   action    is   expected   to 

member  of  the  Aqueduct   Commission,  supply  funds  with   part   of  which   can 

who  is  named  as  chairman;  Howard  Lee  be   built  that  portion   of  the   aqueduct 

McBain,    professor    of    administrative  between    Niles    and    Crystal     Springs. 


To  Speed  Public  Works  Program 

Mayor  Benjamin  Bosse  of  Evans- 
ville,  Ind.,  at  a  recent  meeting  with  a 
committee  he  appointed  to  devise  ways 
and  means  of  providing  work  for  un- 

fmployed  men  in  that  city,  said  he  law  at  Columbia  University;  and  Her 
would  speed  up  his  public  improvement  man  A.  Metz,  formerly  city  controller, 
program  for  the  next  four  years  in  Under  the  legislative  act  creating  the 
'»•     •  *■"   ^'^^   work    to    the   idle    men.    commission,  the  mayor,  city  controller,     ^..,.,  j.,. .,„..,  « 

■^"'s  idea  was  to  have  the  work  that  a  borough  president  and  the  president  outlined  by  the  California  Railroad 
he  had  mapped  out  for  the  next  four  of  the  board  of  aldermen  are  also  mom-  Commission  (Etiffineering  News-Rec- 
years  done  in  two  years.  bers  of  the  commission.  ord,  Sept.  1-5,  1921,  p.  463). 


This  is  the  part  of  the  Hetch  Hetchy 
system  which  it  is  proposed  that  the 
city  and  the  Spring  Valley  Water  Co. 
use  jointly  according  to  a  plan  recently 
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Prof.  Geffcott  Is  New  Secretary  of 
British  Civil  Engineers 

Prof.  Henry  H.  Geffcott,  the  recently 
appointed  successor  to  Dr.  J.  H.  T. 
Tudsbery  as  secretary  of  the  Institu- 
tion of  Civil  Engineers,  London,  has 
sent  the  following  reply  to  congratu- 
latory letter  received  from  Elbert  M. 
Chandler,  acting  secretary  of  the 
American  Society  of  Civil   Engineers: 

"I  thank  you  most  warmly  for  your 
kind  letter  of  congratulations  and 
good  wishes  to  me  on  my  appointment 
to  the  secretaryship  of  the  Institution 
of  Civil  Engineers. 

"I  look  forward  with  much  pleasure 
to  my  new  work.  I  need  hardly  say 
I  heartily  reciprocate  your  wishes  for 
cordial  co-operation  between  our  in- 
stitutions and  I  trust  that  our  work 
may  be  mutually  helpful  in  the  in- 
terests of  our  common  profession." 


Pouring  1,000  Cu.Yd.  Per  Shift 
in  Hetch  Hetchy  Dam 

The  first  concrete  in  the  Hetch 
Hetchy  dam  which  is  being  built  as  a 
part  of  the  new  water-supply  system 
for  San  Francisco,  was  poured  late  in 
August  and  on  Nov.  18  a  total  of 
53,000  cu.yd.  had  been  placed.  The 
maximum  pour  in  8  hr.  was  1,239  cu.yd. 
and  during  the  first  18  days  of  Novem- 
ber six  8-hour  shifts  placed  more  than 
1,000  cu.yd.  each.  Only  one  8-hour 
shift  is  being  worked  per  day  at 
present. 

The  present  contract  is  for  carrying 
the  dam  up  to  a  height  of  342  ft.  above 
the  lowest  foundation.  This  .will  in- 
volve a  total  of  365,000  cu.yd.  of  con- 
crete and  is  to  be  completed  before 
Feb.  1,  1923,  which  will  be  in  time  to 
store  the  1923  summer  runoff.  A  gen- 
eral description  of  the  foundation  work 
and  preparation  for  construction  of  the 
dam  appeared  in  Engineering  Neivs- 
Record,  Aug.  11,  p.  222. 


Sell  $8,520,000  Block  of  Hetch 
Hetchy  Water  Bonds 

The  last  of  all  the  bonds  that  have 
been  issued  to  date  by  San  Francisco 
for  the  construction  of  the  Hetch 
Hetchy  water  supply  project  were  sold 
Nov.  15  in  an  $8,520,000  block  which 
was  unexpectedly  taken  up  by  the  same 
sj-ndicate  of  bankers  which  two  months 
ago  purchased  a  $13,500,000  issue  of 
these  securities.  This  syndicate  is  act- 
ing in  conjunction  with  the  Construc- 
tion Company  of  North  America  which 
has  the  contract  on  the  18-mile  tunnel. 
The  total  amount  of  Hetch  Hetchy 
bonds  issued  to  date  is  $45,000,000. 

The  $8,520,000  block  just  sold  bears 
interest  at  5J  per  cent  and  was  bought 
at  par.  The  proceeds  of  the  sale  are 
to  be  reinvested  in  short-term  and 
negotiable  securities  where  the  money 
will  draw  practically  the  same  rate  of 
interest  as  the  Hetch  Hetchy  bonds. 

This  money  will  not  be  needed  at 
present  for  work  in  the  Mountain  Divi- 
sion and  is  expected  to  be  used,  in  part, 
on  the  Niles-San  Francisco  aqueduct 
which  will  ultimately  be  a  part  of  the 
Hetch  Hetchy  system.  In  the  mean- 
time this  aqueduct  will  add  22,000,000 
gal.  per  day  to  the  San  Francisco 
supply  by  tying  in  with  the  Spring 
Valley  system  in  accordance  with  a 
plan_  recently  suggested  by  the  Cali- 
fornia Railroad  Commission. 


Memorial  Hall  for  Detroit  Voted 

A  proposed  $5,500,000  bond  issue  for 
a  Memorial  Hall  in  the  city  of  Detroit 
was  authorized  by  the  voters  at  the 
November  election.  The  hall  would  be 
located  near  the  established  art  center 
of  the  city  and  by  serving  as  a  con- 
vention hall  it  is  expected  that  it  would 
be   self-supporting. 

To  Junk  or  Not  To  Junk 
Moffat  R.R. 

The  Bankers  Trust  Co.  of  New  York 
has  asked  the  courts  to  request  the 
receiver  of  the  Denver  &  Salt  Lake 
(Moffat)  Railroad  to  discontinue  opera- 
tions. Opposed  to  this  action  are  state 
and  city  governments,  Denver  civic 
organizations  and  private  commercial 
interests  developed  along  the  railroad. 
The  petition  of  intervention  by  the 
Denver  Civic  and  Commercial  Asso- 
ciation is  on  the  ground  that  while 
1920  showed  a  loss,  the  1921  business 
has  so  far  shown  a  substantial  profit 
above  all  costs  of  maintenance  and 
operation,  despite  unusual  business  and 
financial  depression  and  the  large  sums 
spent  on  repairs  and  betterments. 

It  is  further  maintained  that  a  sub- 
stantial surplus  has  been  accumulated 
in  the  hands  of  the  receiver,  large 
business  enterprises  established  on  the 
road  will  be  ruined  by  a  discontinuance 
of  service,  suspension  of  business  will 
greatly  diminish  the  value  of  the  road 
if  it  is  to  be  sold,  and  maintenance  of 
the  property  as  abandoned  property 
will  be  greatly  in  excess  of  any  possi- 
ble deficit  because  of  continued  opera- 
tion. The  association  prays  that  the 
court  order  a  strict  inquiry  as  to 
feasible  methods  of  increasing  revenues 
and  decreasing  operating  costs  and 
expenses. 

Ohio  Water  Purification  Plant 
Operators  Organize 

As  a  result  of  a  call  issued  by  the 
Ohio  State  Department  of  Health,  46 
representatives  of  the  water  filtration 
plants  of  Ohio  met  in  Columbus,  Nov. 
21  and  22,  and  organized  the  Ohio 
Conference  of  Water  Purification  Plant 
Superintendents.  The  three  main  topics 
discussed  were  (1)  systemization  of 
plant  and  laboratory  methods;  (2)  re- 
search work  along  lines  suggested  by 
the  American  Water  Works  Associa- 
tion; (3)  monthly  reports  to  the 
American  Water  Works  Association; 
(3)  monthly  reports  to  the  State 
Department  of  Health.  There  was 
also  a  question  box. 

Officers  were  elected  as  follows: 
chairman,  J.  W.  EUms,  Cleveland; 
vice-chairman,  J.  S.  Gettrust,  Akron; 
secretary,  Clarence  Bahlman,  Cincin- 
nati. These  three  and  R.  W.  Furman, 
Toledo,  and  F.  .1.  Hull,  Ashtabula,  will 
constitute  the  Board  of  Directors. 


Award  Contract  for  Big  Dam 

The  Wichita  Falls  (Texas)  Irriga- 
tion District,  Nov.  16,  awarded  a  con- 
tract to  W.  E.  Callahan  Constraction 
Co.  for  (1)  an  earth  storage  dam 
across  the  Big  Wichita  River  50  miles 
above  Wichita  Falls,  to  cost  $1,259,- 
254;  (2)  diversion  dam  of  the  gravity 
concrete  spillway  type  with  a  movable 
crest,  $726,150;  (.3)  the  South  Side 
canal  jcading  to  Wichita  Falls  from  the 
diversion  dam,  which  is  located  30 
milcs_  below  the  storage  dam,  to  Lake 
Wichita  the  source  of  the  city's  water 


supply,  $566,234;  and  (4)  the  North 
Side  main  canal,  $802,573.  For  the 
four  items  Smith-Healey  Cons.  Co.  bid 
$1,354,310,  $744,700,  $586,241  and 
$804,363,  respectively.  Winston  Bros, 
bid  $2,055,950  and  $824,548  respectively 
for  items  1  and  3.  Womack  Construc- 
tion Co.  bid  $949,979  and  $1,279,008  for 
items  3  and  4.  Scarborough-Smith- 
McEnroe  bid  $679,932  for  item  3.  R. 
A.  Thompson  is  chief  engineer  in 
charge  of  the  project  for  the  district. 


Engineering  Societies 


Calendar 


Annual   Meetings 

A  M  ER I  C  A  N  ASSOCIATION  OF 
ST.VTE  HIGHW.W  OFFICIALS  ; 
Annual  Meeting,  Omaha.  Neb.. 
Dec.  5-8. 

AME2RICAN  SOCIETY  OF  MECHAN- 
ICAL, ENGINEERS.  New  York 
City :  Annual  Meeting,  New  York 
City,  Dec.  5-9. 

AMERICAN  ROAD  BUILDERS  AS- 
SOCIATION. New  York:  Annual 
Convention  and  Good  Roads 
Show.  Chicago,  Jan.   17-20. 

AMERICAN  SOCIETY  OF  CIVIL  EN- 
GINEERS. New  York  City;  Annual 
Meeting.  New  York  City,  Jan. 
18-19. 

ASSOCI.\TED  GENER.\L  CON- 
TR.\CTORS  OF  AJIERICA.  Wash- 
ington. D.  C.  ;  Annual  Conference, 
rievpland.  Ohio.  Jan.  17-19. 

FEDKR.\TEr)  .A.JIERICAN  ENGI- 
NEERING SOCIETIES  (American 
Engineering  Council)  Washington. 
D.  C.  ;  Annual  Meeting.  Wash- 
ington. D.  C,  Jan.  5  and  i. 


The  Associated  Technical  Societies  of 
Detroit,  at  a  joint  meeting,  Nov.  18, 
sponsored  by  the  Detroit  Engineering 
Society,  was  addressed  by  William  Ord, 
manager  of  the  paving  depiirtment  of 
the  Lakewood  Engineering  Co.,  on 
"Modern  Concrete  Road  Construction." 

The  Taylor  Society,  New  York,  an- 
nounces that  Henry  R.  Towne,  chairman 
of  the  board,  Yale  &  Towne  Manu- 
facturing Co.,  has  been  elected  honor- 
ary president  of  the  society. 

The  Seattle  Engineer's  Club,  at  its 
meeting  Nov.  10,  was  addressed  by  E. 
R.  Adams,  manager,  Alexander  &  Bald- 
win, Ltd.,  owners  of  extensive  plan- 
tations, shipping!  jjnd  other  industries 
in  the  Hawaiian  Islands,  on  "Industrial 
Conditions  in  the  Islands." 

The  Seattle  Section,  Am.  Soc.  C.  E., 
at  its  Nov.  10  meeting,  was  addressed 
by  A.  F.  Wiking  on  "Pontoon  Bridges 
in  Sweden  and  the  Proposed  Lake 
Washington  Bridge." 

The  Western  Society  of  Enifineers' 
program  for  December  has  scheduled 
the  following  papers  on  some  engineer- 
ing subjects:  Dec.  5,  "Economic  Fea- 
tures of  the  St.  Lawrence-Great  Lakes 
Water  Ways  Project,"  by  Francis 
Shenehon,  consulting  engineer,  Minne- 
apolis; Dec.  15,  "Economic  Considera- 
tions of  Line  Revisions  on  the 
Delaware,  Lackawanna  &  Western  R- 
R.,  by  George  J.  Ray,  chief  engineer, 
Hoboken,  N.  J. ;  Dec.  19,  "Operation  of 
Sewage  Disposal  Plants."  by  H.  H. 
Wagenhals,  associate  sanitarv  engineer. 
U.  S.  Public  Health  Sei-vice,  Cincinnati, 
The  Young  Men's  Forum  Dec.  3  will 
hear  S.  H.  Shcel,  manager,  investment 
bureau,     Commonwealth     Edison     Co.. 
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Chicago,  speak  on  "Selling  the  Utilities 
to  the  User."  The  public  affairs  com- 
mittee, which  now  numbers  48  members, 
holds  weekly  lunches  and  recently  was 
addressed  by  John  Nolen,  Cambridge, 
Mass.,  on  the  "Duty  and  Responsibility 
of  the  Engineer  to  His  Fellow  Citizens 
in  City  Plan  Development." 


Personal  Notes 


Ivan  Houk,  who  has  been  engi- 
neer and  district  forecaster  of  the 
Miami  Conservancy  District,  Dayton, 
Ohio,  has  been  appointed  city  engineer 
of  Dayton. 

Alfred  A.  Taylor,  who  has 
been  an  employee  of  the  New  York  City 
Street  Cleaning  Department  for  more 
than  20  years  and  for  several  years 
general  superintendent  of  the  depart- 
ment, has  been  appointed  commissioner 
to  succeed  John  P.  Leo,  resigned. 

M.  G.  F  E  L  D  R  A  P  P  E,  formerly  struc- 
tural engineer  and  chief  estimator  for 
the  H.  K.  Ferguson  Co.,  is  now  uath 
the  A.  A.  Lane  Construction  Co.  in  a 
similar  capacity. 

Leigh  Hunt  and  George 
Marks  have  associated  for  the  prac- 
tice of  engineering  and  architecture,  in 
Milwaukee,  Wis. 

Macklin  Mack,  who  has  been 
a  draftsman  in  the  Indianapolis  engi- 
neering department  for  four  years  and 
recently  senior  aid  in  the  department, 
has  been  appointed  engineer  for  the 
cith  planning  commission. 

Edwik  a.  Plitt,  assistant  civil 
engineer  of  the  Baltimore  Paving  Com- 
mission, has  resigned  to  enter  the  U.  S. 
Consular  Service. 

C.  D.  Buck,  formerly  assistant  to 
the  chief  engineer,  Delaware  State 
Highway  Department,  has  been  pro- 
moted to  the  position  of  chief  engineer. 
During  1922  the  department  proposes 
to  carry  on  a  eonstruction  program  of 
12,250,000. 

Henry  J.  Saunders,  formerly 
with  the  Bureau  of  Valuation,  Inter- 
state Commerce  Commission,  San  Fran- 
cisco, Cal.,  as  supervising  engineer  in 
charge  of  the  roadway  office  cost  and 
report  work,  has  been  transferred  to 
the  Washington  office  of  the  commission 
as  assistant  supervising  engineer  in  the 
new  consolidated  organization  of  the 
Bureau  of  Valuation,  which  takes  over 
all  the  valuation  work  formerly  handled 
by  the  offices  at  San  Francisco,  Kansas 
City,  Chicago,  Chattanooga  and  Wash- 
ington. 

William  Gerig,  assistant  chief 
engineer  of  the  Alaskan  Engineering 
Commission,  since  August,  1919,  has 
resigned  owing  to  the  near  approach  of 
completion  of  the  Alaska  R.R.  Mr. 
Gerig  was  a  division  engineer  on  the 
Panama  Canal  and  later  consulting 
engineer  for  the  U.  S.  Reclamation 
Service  and  the  New  York  State  Barge 
Canal.  In  1917,  he  was  appointed  con- 
sulting engineer  for  harbor  and  pier 
construction  for  the  Alaskan  Engineer- 
ing Commission. 

Lawrence  V.  Sheridan,  an 
engineer  of  Dallas,  Texas,  and  formerly 
employed  in  the  park  department  of 
Indianapolis,  has  been  appointed  execu- 
tive secretary  of  the  Indianapolis  plan- 


ning commission  at  a  salary  of  $5,000 
a  year.  He  will  not  take  up  his  new 
duties  until  Dec.  19.  He  was  engineer 
for  the  Indianapolis  Board  of  Park 
Commissioners,  1911  to  1914,  devoting 
a  great  deal  of  his  time  to  locating 
boulevards  and  inspection  of  construc- 
tion projects.  He  was  connected  with 
the  Bureau  of  Municipal  Research  of 
New  York  City  from  1914  to  1916.  In 
1917  he  was  in  charge  of  planning 
Camp  Pike,  Ark.,  the  National  Army 
cantonment.  Mr.  Sheridan  was  com- 
missioned a  second  lieutenant  in  the 
third  officers'  training  camp  and  served 
in  France  in  1918.  Since  1919  he  has 
been  engaged  in  business  in  Dallas, 
where  he  gave  considerable  attention  to 
city  planning,  reclamation  projects  and 
municipal  development. 


Obituary 


Prof.  Charles  R.  Cross, 
member  emeritus  of  the  faculty  of  the 
Massachusetts  Institute  of  Technology 
died  Nov.  16  in  Brookline,  Mass.  He 
was  born  in  Troy,  N.  Y.  in  1848  and 
received  the  degree  of  B.S.  from  the 
Massachusetts.  Institute  of  Technology 
in  1870.  He  was  professor  of  physics 
at  the  institute  from  1877  to  1917  when 
he  was  made  emeritus  pi'ofessor.  He 
was  director  of  the  Rogers  Laboratory 
at  the  Institute  from  1885  to  1917. 

John  C.  Quintus,  assistant  di- 
vision engineer  of  the  Great  Lakes  Di- 
vision, U.  S.  Engineer's  Office  at  Buf- 
falo, N.  Y.,  died  in  Buffalo,  Nov.  27. 
He  was  born  in  Sheboygan,  Wis.,  in 
1856.  After  graduating  from  the  Uni- 
versity of  Michigan  in  1879,  he  joined 
Engineer  Department  of  the  Army  and 
was  assistant  engineer  on  river  and 
harbor  improvement.  In  1912  he  be- 
came assistant  division  engineer  to  Col. 
James  G.  Warren,  at  Buffalo,  and  as- 
sistent  in  the  design  and  construction 
of  the  harbor  at  Erie,  Pa.,  the  con- 
struction of  the  break-water  in  Buffalo 
harbor  and  the  building  of  the  Black 
Rock  ship  lock. 

Sir  Douglas  Fox,  consulting 
engineer,  of  London,  England,  an  in- 
ternational figure  in  the  railway  con- 
.struction  field,  past-president  of  the  In- 
stitution of  Civil  Engineers  and  hon- 
orary member  of  the  American  Society 
of  Civil  Engineers  died  in  London  Nov. 
12,  after  only  a  few  hours'  illness. 
During  recent  years  he  had  devoted 
much  time  to  the  designs  and  estimates 
for  the  proposed  tunnel  under  the  Eng- 
lish Channel.  He  was  born  in  18  10  at 
Bellefield,  near  Birmingham  and  began 
his  engineering  work  on  the  Whitney 
Railway  later  being  taken  into  part- 
nership by  his  father  Sir  Charles  Fox, 
a  prominent  consulting  engineer.  His 
principal  work  in  this  connection  re- 
lated first  to  the  railways  in  the  South 
of  England  and  afterward  included 
such  projects  as  the  Mersey  River  tun- 
nel, opened  to  traffic  in  1886,  the  Liver- 
pool Overhead  Railway,  the  London 
tubes,  the  Great  Zambesi  River  bridge 
in  South  Africa,  and  the  Cape  Gov- 
ernment Railways.  In  South  America 
he  constructed  railways  in  the  Argen- 
tine, Colombia,  and  Brazil.  Sir  Doug- 
las was  one  of  the  founders  of  the 
Briti.sh  Engineering  Standards  Com- 
mittee. 


Equipment  and 
Materials 


End-Dump  Hoist  and  Body  for 

Ford  Motor  Truck 

A  steel  body,  with  a  hand  hoist  for 
end  dump,  is  being  built  for  Ford 
trucks  by  the  Archer  Iron  Works, 
Chicago.     With  this  hoist  the  body  can 


be  lifted  to  dumping  position  in  30 
sec.  and  dropped  back  by  gravity  in 
5  sec.  The  body  is  steel,  44  x  14  in. 
X  7  ft.  with  a  double-acting  tail-gate 
and  movable  place  boards. 


Balanced  Sand  Settling  Tank 

A  balanced  settling  tank  for  sand  and 
gravel  washing  plants  has  been  de- 
siffned  by  the  Smith  Engineering  Works, 
Milwaukee,  Wis.  This  tank,  triangular 
in  form  and  with  a  hopper  bottom,  is 
swung  on  supports  and  has  a  discharge 
valve  opened  by  a  lever  with  adjustable 

j^usfabfe      supporf^      v  hrre  Spif/m 


counterweight.  Knife  edge  bearings  for 
both  the  tank  and  counterweight  make 
the  device  sensitive  and  subject  to  close 
adjustment.  In  discharging,  there  is  a 
double  movement;  the  tank  tips  with 
the  weight  of  sand,  so  that  the  bottom 
moves  to  the  right.  At  the  same  time 
the  lever  opens  the  gate  by  a  movement 
to  the  left,  so  that  with  'i-in.  travel  of 
the  gate  there  is  a  l-in.  gate  opening. 


Improved  Batch  Box  Car 

A  new  batch-box  car  intended  for  the 
1922  market  by  the  Koeppel  Industrial 
Car  &  Equipment  Co.,  Koppel,  Pa.,  has 
oval  end  frames  of  6-in.  ship  channel. 


Cast  steel  couplers  with  heavy  springs 
are  used.  The  M-in.  wheels,  on  2J  in. 
heat-treated  steel  axles,  have  brass  or 
roller  bearings  in  boxes  of  the  double 
spring  suspension  type. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


November  Contracts  Total 
$96,635,585  in  Value 

Miscellaneous    Buildings    Form    45    per 

Cent    of    Total— Street    and    Road 

Work  for  Month  is  $20,750,750 

The  value  of  contracts  let  during 
November,  1921,  as  reported  in  Engi- 
neering News-Record,  totaled  $96,635,- 
585,  as  against  $75,665,457  for  the  cor- 
responding month  of  1920.  This  repre- 
sents an  increase  of  27.7  per  cent  in  the 


ing  month  of  1920.  Though  1921  has 
been  a  banner  year  in  highway  work, 
so  far  as  the  actual  amount  of  money 
involved  in  contracts  let  is  concerned, 
the  indications  are  that  1922  will  see 
even  greater  activity  particularly  if  the 
high  figure  obtained  in  November  for 
winter  letting  of  road  contracts  con- 
tinues. 

Appropriations  made  for  water- 
works and  sewer  construction  are  about 
equal  for  the  two  years,  the  total  being 
in    either    case   around    $7,000,000,    the 


Cement  Down  in  the  East 

On  Nov.  22  the  mill  price  of  cemen 
was  dropped  15  cents  per  barrel  in  th 
eastern,  portion  of  the  United  States 
from  Maine  to  central  Pennsylvani; 
and  south  to  Texas.  The  price  in  th 
Lehigh  Valley  district  is  $1.60  net,  t 
dealers.  The  price  at  the  Hudson  Rive 
mills  was  lowered  5  cents  and  th 
lighterage  charge  was  reduced  5  cents 
making  the  reduction  in  New  York  an 
Long  Island  10  cents. 


Engineering  News-Record 

Construction  Cost 

Index  Number 

December  1921    167.82 

November  1921  166.32 

December  1920  251.62 

Peak,  June,  1920 273.80 

1913    100.00 


Engineering  News-Record's  Construction  Cost  Index 
Numl)er  is  l..!  points  higher  than  last  month  owing  to  a 
stronger  lumber  market;  pine  in  New  York  is  S2..")0 
higher  than  a  month  ago.  Structural  shapes  in  large 
quantities  ran  still  be  bought  for  $1.50  per  100  lb.  The 
average  labor  rate  for  the  country  this  month  is  45c., 
the  same  as  last.  Thus,  general  construction  cost  is  33 
per  cent  cheaper  than  one  year  ago  and  39  per  cent 
under  the  peak;  it  is  68  per  cent  above  the  1913  level. 


Engineering  News-Record 
Construction  Volume 

Index  Number 

Monthly 

November  1921 101.00 

October  1921  109.00 

November  1920 51.00 

1913     100.00 

Yearly 

1921    (11  months)    85.00 

1920  (11    months)    94.00 

1913     100.00 

Engineering  News-Record's  Construction  Volume  In- 
dex Number  is  101  for  the  month  of  November,  and  8.i 
for  the  whole  of  1921  to  date,  as  against  100  for  1913. 
This   means  that  the  actual  volume  of  construction  in 

1921  (not  the  mere  money  value  of  the  contracts  let 
this  year)  is  15  per  cent  under  the  volume  in  the  first 
11  months  of  1913.  Our  monthly  volume  number,  101 
for  November,  1921,  is  really  the  increment  of  construc- 
tion, and  indicates  the  rate  at  which  contracts  are  be- 
ing let  as  compared  with  1913  awards. 


actual  amount  of  money  involved.  Were 
consideration  taken  of  the  decrease  of 
construction  costs  within  the  year — 
about  35  per  cent — the  value  of  total 
contracts  for  the  past  month  would  be- 
come about  $130,000,000,  or  a  value 
about  73  per  cent  greater  than  for 
November,  1920.  In  the  tabulations 
reproduced  herewith  no  account  is 
taken  of  residential  building  or  of 
housing,  except  that  for  industrial  uses. 
Miscellaneous  building  construction 
— which  includes  bank  and  office,  busi- 
ness, educational,  and  public  buildings 
and    churches,   theaters,   hotels,   apart- 

VALUE  CONTRACTS  LET  IN  NOVEMBER 

OF  1920  A\n  1921 

Cluamfication     Novcnibur,  1920       November.  1921 

ITaterwcrks $2. 1 50.627  $4,598,442 

Senren 4,571,862  2,733,230 

Bridges 2,511,842  1,976,449 

3trc«t8,roBd»..  12,443,345  20,750,756 

Excnvution.  772,228  726,328 

InduHlriDl  20,586,456  11,402,944 

BuildingB.  19,502,015  42,859,857 
Federal  Gnvcrii- 

mcnt 2,399,033  693.751 

Miaccllancous...  10.728,049  10,793,828 

Totals $75,565,457  $95,535,583 

ments,  etc.— is  valued  at  $42,859,857, 
which  is  more  than  double  the  value  of 
contracts  for  similar  consti  uction  dur- 
ing November,  1920.  Street  and  road 
work  is  also  high  the  total  for  this 
class  of  building  being  $20,750,756,  as 
against  $12,443,345  for  the  correspond- 


advantage  in  favor  of  November  of 
1921. 

The  amount  of  industrial  construc- 
tion being  undertaken  still  fails  to 
measure  up  to  the  corresponding  month 
of  1920,  the  November  figures  being: 
1920,  $20,586,456;  1921,  $11,402,944. 

One  of  the  interesting  features  of  the 
comparative  figures  is  the  fact  that  a 
recent  statement  issuing  from  the  War 
Department  that  the  Corps  of  Engi- 
neers' work  probably  would  be  curtailed 
.somewhat  through  lack  of  the  appropri- 
ation of  sufficient  funds  is  apparently 
borne  out  in  the  value  of  contracts  let 
by  the  Federal  Government.  Theae 
during  November,  1921,  amounted  only 
to  $693,751,  as  against  $2,399,033  in 
November,  1920. 


over   the   fares   in   effect   prior   to   tl 
increase  in  September  1920. 


Canadian  Railway  Rates  Cut 

The  Canadian  Board  of  Railway 
Commissioners  on  Nov.  24  issued  an 
order  providing  for  a  reduction  in 
freight  rates  to  become  effective  Decem- 
ber 1.  The  order  fixes  freight  rates 
on  a  basis  of  25  per  cent  in  the  East 
and  20  per  cent  in  the  West  above  the 
rates  effective  prior  to  the  increa.sc 
made  in  September  1920  of  40  per  cent 
in  the  East  and  35  per  cent  in  the 
West.   Rates   on    coal    are   not   altered. 

Sleeping  and  parlor  car  fares  are 
reduced    to   the    basis    of    25    per    cent 


Federal  Court  Decision  Favors 
Trade  Associations 

Much  of  the  uncertainty  regardin 
the  legality  of  collecting  and  distribu' 
ing  trade  information  has  been  rt 
moved  by  the  recent  decision  rendere 
by  Federal  Judge  Carpenter  in  Ch 
cago.  The  government's  petition  f( 
an  injunction  against  the  America 
Linseed  Co.  was  denied  for  want  ■ 
proof  that  a  conspiracy  existed  in  i 
straint  of  trade.  "The  question  involv' 
was  whether  or  not  an  association  h 
the  right  to  collect  and  furnish  to  i' 
members  current  market  quotation 
statistics  as  to  stocks  on  hand,  gei 
eral  business  conditions,  or  other  ii 
foimation  of  interest  to  the  trade. 

The  decision  indicated  that  price 
fixed  by  sales  on  an  exchange  estab 
lish  the  market  at  that  moment,  bu 
not  for  some  future  date  and  that  i 
industries  where  there  are  no  e> 
changes  the  market  is  determined  b 
the  prices  which  the  producers  an 
dealers  put  upon  their  goods. 


Next  Week — Production  and  Stocta 
of  MatcHals  iv  the  Country 
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Bids  Wanted  on  Big  Jobs 

Among  the  jobs  on  which  bids  are 
asked  in  Construction  News,  pp.  239- 
248,  are  the  following:  A  $3,500,000 
railway  extension  of  the  Temiskaming 
&  Northern  Ontario  Ry.,  from  Cochrane 
to  Newport,  Ont.;  a  $3,000,000  library 
for  Philadelphia,  Pa.;  a  $1,400,000  hos- 
pital enlargement  for  Milwaukee,  Wis.; 
a  $1,500,000  office  building  for  Seattle, 
Wash.;  a  $1,000,000  school  for  Brook- 
lyn, N.  Y.;  a  $750,000  temple  at  New 
Britain,  Conn.;  apartment  hotels  at 
Pittsburgh,  Pa.,  and  Far  Rockaway,  N. 
Y.,  $1,000,000  and  $800,000,  respec- 
tively. 

California  Road  Contract  Sought 
By  Twenty -Two  Firms 

Sharp  competition  characterized  the 
bidding  for  the  first  7J-mile  section 
of  the  Ocean  Boulevard,  which,  when 
completed  throughout,  will  connect  the 
coast  highway  between  Oxnard  and  San 
Juan  Captistrano,  and  give  Southern 
California  250  miles  of  uninterrupted 
coast-line  highway.  Twenty-two  con- 
tracting firms  subletted  bids  to  the 
California  Highway  Commission  for 
this  work,  which  included  grading  a 
40-ft.  section  and  paving  with  cement 
concrete  20  ft.  wide  6  in.  thick,  rein- 
forced with  steel  rods.    The  bids  ranged 


from  $445,864  to  $260,739.  The  en- 
gineer's net  estimate  on  this  section 
was  $286,227. 


Trend  of  Business 

Stock  Market — Week's  average  2 
points  higher  than  previous  week. 
Sales  to  Nov.  26  exceed  151,000,000 
shares,  against  199,000,000  in  the 
1920  period. 

Bonds  —  Strong  tone  continues. 
The  feature  was  the  104.31  bid  for 
$11,200,000  issue  State  of  Pennsyl- 
vania fifteen  to  thirty  year  41;  per 
cent  highway  bonds.  "Representa- 
tive Public  Bond  Sales  for  October 
and  November"  will  be  published  in 
this  section  next  week. 

Money— Funds  plentiful,  and  no 
tightening  expected  for  the  re- 
mainder of  the  year. 

Foreign  Exchange — Sterling  held 
at  $3.99@$4,  high.     No  features. 

Textiles — Problem:  raw  materials 
(cotton,  raw  silk,  wool,  flax)  ad- 
vancing, with  consuming  public  par- 
ticularly averse  to  price  increases 
on   finished   materials   at   this   time. 

Steel — Producing  at  about  50  per 
cent.  October  rate  was  44  per  cent. 
For  price  situation  see  "tips  and 
Downs  of  the  Market,"  this  issue. 


Milwaukee  Body  Recommends 
Aids  to  Unemployment  Relief 

Indicative  of  what  is  being  done  in 
all  sections  of  tl.e  country  to  relieve 
unemployment  are  the  recommenda- 
tions made  by  the  emergency  employ- 
ment committee  of  Milwaukee,  Wis., 
which  recommendation  include  a  calling 
of  a  special  session  of  the  legisla- 
ture to  determine  upon  a  1923  road- 
building  program,  and  the  carrying  on 
of  extensive  public  work.  Other  recom- 
mendations are: 

(1)  That  full  use  for  registration 
and  placing  of  men  be  made  of  the 
state  employment  bureau;  (2)  that  the 
county  board  and  city  council  be  urged 
to  get  together  immediately  on  the 
civic  center  plans;  (3)  that  the  zoning 
and  city  planning  ordinances  be 
promptly  defined,  but  that  no  advan- 
tage be  taken  of  the  present  emergency 
to  weaken  these  undertakings;  (4)  that 
is  considered  prices  will  be  no  lower 
private  building  be  begun  now  as  it 
in  the  spring;  (5)  that  manufacturers 
take  advantage  of  the  present  condi- 
tions to  put  their  plants  in  a  high 
state  of  efficiency;  (6)  that  owners  of 
houses  and  other  buildings  be  urged 
to  start  at  once  all  repairs,  improve- 
ments, etc.;  (7)  that  the  city  council 
grant  water  and  fire  protection  to  build- 
ings outside  the  city. 


Labor  Rates  and  Conditions  Throughout  the  Country 


The  wage  scales  as  applied  to  the 
construction  industry  seem  to  have  be- 
come generally  stabilized  for  the  win- 
ter. The  only  wage  change  reported 
is  non-union  or  common  labor  in  San 
Francisco,  now  45@50c.,  as  against  50 
@55c.  last  month. 

Atlanta  reports  that  building  fell  off 
considerably  in  November,  but  that 
September  and  October  showed  heavy 
building  permits,  mostly  for  small  resi- 
dences. 

Lathers  are  on  strike  in  Cincinnati, 
having  refused  to  accept  the  decision 


of  the  local  wage  board.  No  further 
adjustments  will  be  made  in  labor  rates 
in  Philadelphia  until  after  Jan.  1,  1922. 

Construction  work  in  Detroit  shows 
a  slight  decrease  from  operations  in 
effect  this  time  last  month.  Denver 
reports  90  per  cent  of  its  bricklayers 
and  carpenteis  at  work;  about  75  per 
cent  of  the  hod  carriers  and  common 
laborers  are  employed;  but  only  25  per 
cent  of  the  structural  iron-workers  can 
find  employment. 

A  survey  of  83  representative  indus- 
tries in  Baltimore  shows  a  total  increase 


of  nine  per  cent  in  the  number  of  em- 
ployees for  the  month  ending  Nov.  15. 
A  comparison  of  labor  rates  pre- 
vailing in  Montreal  in  1914  with  the 
current  wage  scale,  shows  bricklayers 
receiving  55c.  then  as  against  80c.  per 
hr.  now;  carpenters  received  45c.  at 
that  time  as  compared  with  the  present 
rate  of  60c.  per  hr.  and  common  labor 
was  paid  30c.,  whereas  the  rate  paid 
today  is  25@30c.  per  hr.  Building 
trades  wages,  generally  speaking,  are 
about  75  per  cent  higher  than  they  were 
in   1914. 


Labor  plentiful,  all  classes. — Higher  rates  indicated  by  -|-,  decreases  by — 


Brick- 
Cities  layers 

Atlanta 20.90 

Baltimore 1 .25 

Birmingham 1 .00 

Boston 90 

Cincinnati 1  .  12J 

Chicago 1.10 

Qeveland 1  04 

Dallas 1.00 

Denver 1.375 

Detroit 1.00 

Kansas  City 1.075 

I.os  Anceles 1.25 

Minneapolis 1 .00 

Montreal .80 

New  Orleans 1.00 

New  York 1.25 

Pittsburgh 1 .  12i 

St.  Louis 1.25 

San  Francisco 1.16 

Seattle 1,00 

Philadelphia 1.00 


Car- 
penters 

Hoisting 
Engineers 

Hod 
Carriers 

Pile 
Drivers 

Structural 

Iron 
Workers 

Common 
Labor 

»0.70 
.80 
.75 
.75 

i?1.00 
.87i 

'  '  '.90' 

go.  30 
.54 
.25 
.60 

?6!74' 
"■.90 

21.00 

1.00 

1.00 

.90 

go.  20 

.30 

.15®. 25 

.40 

.875 
1.00 
1.04 
1  00 
1  00 

.875 
1.10 
1.04 
1.00 
1.00 

.72  J 

'  ■  '.60' 

.60 

.75®. 81} 

•  77; 

"  .9\ 
1.00 
1.00 

.77} 
1.05 
1.04 
1.00 
1.00 

m 

.35®.  40 

.57i 
.35®. 45 
.35®.  40 

.80 
l.OO 

.80@.90 
1.00 

.50®.  60 
.SO* 

1.00 
1.07} 

.60(3.80 
1.07i 

.50 
.70 

1. 00 
.80 

1.00 
.80 

1.12i 
.65 

.87} 

1.00 
.80 

50 
.50 

.60 

.88 

.50 
.90 

30@.35 
.40 

.50 
.80 

.55 
1.00 

.25®. 30 
.30 

1.12! 

1.25 

87J 

1.00 

1.12} 

.75 

1.00 
1.25 

1.00 
1.37} 

.80 

.871 

i'.i'i' 

1.00 

1.25 

%" 

1.03 
.80 
.90 

1  03 
.90 
,90 

.92J 

.70 

.75@90 

1,03 
1.00 
1.00 

1.16 

.80®.  90 
.90 

—  .45®. 55 
.SO 
.50®.  60 
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British  Government's  Decision 
on  Unemployment  Relief 

(London  Correspondence) 

The  British  Government,  in  consider- 
ing the  various  schemes  for  works  to 
i-elieve  unemployment,  has  come  to  the 
followng-  decisions: 

(1)  In  the  case  of  non-revenue-pro- 
ducing works  the  grants  will  be  made 
to  the  e.xtent  of  65  per  cent  of  the  in- 
terest and  sinking  fund  charges  on  loans 
for  approved  expenditure. 

(2)  Subject  to  satisfactory  arrange- 
ments being  made  for  the  supply  of 
particulars  of  the  men  recruited  to  the 
employment  excnange  and  subject  to 
the  preference  to  ex-service  men,  it  will 
be  within  the  discretion  of  local  authori- 
ties to  apply  to  boards  of  guardians  for 
labor  for  their  schemes. 

(3)  It  is  required  that  where  a  local 
authority  undertakes  the  work  by  direct 
labor,  the  rate  of  wages  for  unskilled 
labor  should,  for  a  probationary  period 
of  six  months,  be  appreciably  lower 
than  the  full  district  rate  prevailing  in 
the  area.  The  Cabinet  Committee  on 
Unemployment  understands  that  local 
authorities  will  be  assisted  by  a  closer 
definition  of  the  propoi'tion  of  the  full 
rate  of  wages  which  should  be  paid  on 
these  works,  and  they  have  decided  that 
the  rate  of  wages  in  such  cases  must 
not  exceed  75  per  cent  of  the  local 
authority's  rate  for  unskilled  labor. 
This  requirement  of  a  lower  rate  of 
wages  than  the  prevailing  local  rate 
does  not,  of  course,  apply  in  the  case 
of  schemes  carried  out  by  ordinary 
contract. 


//  you  don't  see  it  in  the  Business 
Side  of  Construction,  why  not  ask 
us  to  put  it  there? 


Colorado  Society  of  Engineers 
Reports  Better  Conditions 

Engineering  in  Colorado,  as  reflected 
by  the  employment  bureau  of  the 
Colorado  Society  of  Engineers,  is  in  a 
less  critical  condition  than  in  other 
parts  of  the  country.  The  number  of 
positions  filled  by  the  free  bureau  is 
running  50  per  cent  lower  than  last 
year.  Nevertheless,  less  than  5  per 
cent  of  the  society  members  are  without 
work.  .-According  to  the  society  the  city 
of  Denver  has  found  it  necessary  to  in- 
vestigate the  exorbitant  fees  chaiged 
by  some  of  the  employment  agencies 
and   to   start  an  agoncy  of   its   own. 


How's  Your  Business? 

My^er-s-Whaley  Co.,  Knoxville, 
Tenn.,  makers  of  shovel  loaders 
for  tunnel  work — "Sales  and  ship- 
ments to  Sept.  1  were  78  per  cent 
of  those  for  the  same  period  of 
1920.  Prospects  for  new  business 
depend  on  general  condition  of 
mining,  etc.  Prospects  for  fall 
and    winter    business    uncertain." 

Barber-Creene  Company,  Au- 
rora, 111.,  material-handling  ma- 
chines— "Business  so  far  this 
year  has  been  46J  per  cent  of  that 
for  the  same  period  of  1920.  In- 
dications are  that  business  will  be 
much  more  than  461  per  cent  of 
last  year  by  the  end  of  the  year. 
We  do  not  look  for  any  great 
revival  this  fall  or  winter  but  look 
for  good  business  in  1922,  begin- 
ning in  the  spring.  We  cannot 
see  that  business  conditions  are 
greatly  improved  but  at  the  same 
time  we  can  detect  a  better  spirit 
and  much  more  confidence  in  the 
future." 


Census  of  Manufactures 
Practically  Complete 

The  general  schedule  for  the  census 
of  manufactures  in  the  United  States 
for  the  year  1921  has  been  practically 
completed.  This  two-year  census  will 
make  available  to  industry  a  great  deal 
of  useful  information  which  has  here- 
tofore been  more  or  less  fragmentary. 
Among  the  salient  facts  included  in  the 
census  are  amount  of  wages  and  sala- 
ries paid,  the  number  of  days  factories 
were  in  operation  during  the  calendar 
year,  the  number  of  hours  normally 
worked  by  wage  earners  per  shift  and 
per  week,  the  quantity  produced  of  the 
principal  products  in  manufacturing  in- 
dustries, the  total  value  of  all  products, 
and  the  cost  of  all  materials  used  in 
the  manufacture  of  those  products. 


Employment  Rose  One  Per  Cent 
During  October 

A  general  improvement  in  industrial 
conditions  during  October  and  an  esti- 
mated decrease  of  unemployment  by 
1.01  per  cent  between  September  30  and 
October  31  is  indicated  in  a  recent  state- 
ment issued  by  the  U.  S.  Labor  Bureau. 
The  estimate  as  to  unemployment  is 
based  on  reports  received  from  1,428 
firms  engaged  in  all  kinds  of  industries. 

A  census  of  unemployment  in  New 
York  City  made  by  the  committee  on 
unemployment  statistics  appointed  by 
the  commissioner  of  public  welfare 
shows  that  343,000  persons  were  un- 
employed during  the  week  of  Oct.  17. 
This  does  not  include  a  large  number 
who  are  working  on  part  time.  Tliose 
out  of  work  represent  a  total  of  about 
13J  per  cent  of  the  city's  2,531,747  res- 
idents employed  in  gainful  occupations 
as  shown  by  the  1920  census.  To  this 
figure  are  added  the  idle  from  out  of 
town  estimated  at  from  20,000  to  50,000 


Monthly  Prices  of  Construction  Materials 


Ups  and  Downs  of  the  Marl^et 


Railway  Supplies — Reduction  of  .$5 
on  standard  bessemer  rails  and  $7  per 
ton  on  openheurth  rails,  Pittsburgh 
mills.  Standard  spikes  quoted  at  $2.25 
as  against  $2.30@$2.40;  track  bolts, 
$3.25@$3.50  as  compared  with  $3.25@ 
$3.55  per  100  lb.,  last  month. 

Pipe — Additional  discounts  of  3% 
quoted  on  all  sizes,  black  and  galvanized 
wrought  steel  pipe  in  New  York  ware- 
houses. Drop  of  $2  quoted  on  4-in.  cast 
iron  pipe  in  New  York;  $2  on  4-in. 
and  $1  per  ton  on  6-in.  Birmingham. 
San  Francisco  quotes  advance  of  $1  per 
ton  on  4-in.  cast  iron  pipe. 

Road  and  Paving  Materials — Atlanta 
quotes  asphalt  at  $27.50  as  against  $30 
per  ton  in  package.  Decrease  of  75c. 
per  sq.yd.  on  wood  blocks  in  St.  Louis. 

Sand,   Gravel    and    Cru.shed    Stone — 

New  York  quotes  sand  at  $1  as  against 
$1.25,  and  gravel  at  $1.75  as  compared 
with  $2  per  cu.yd.  one  month  ago. 
Gravel,  ready  mixed,  current  price  $2 
per  cu.yd.  Atlanta  quotes  decrease  of 
10c.  in  sand  and  15c.  per  ton  in  gravel. 
Crushed  stone  in  Atlanta  $2  per  ton 
as  against  $2.25. 


Lime — New  York  quotes  common 
lump  lime  at  $3.39@$3.69  as  against 
$3.69  per  280  lb.  barrel  (net).  Reduc- 
tion of  10c.  per  bbl.  reported  on  lump 
finishing  lime  in  Minneapolis,  and  on 
common  lump  in  Atlanta.  Seattle 
quotes  reduction  of  50c.  per  ton  on 
hydrated  finishing  lime  and  Sheboygan 
lime  is  quoted  in  Minneapolis  at  .?1.55 
as    against    $1.60    per    180-lb.    barrel. 

Cement — Mills  supplying  New  York 
quote  $1.90  alongside  dock,  as  against 
$2.10  per  bbl.  net;  dealers  hold  to  the 
$2.40  delivered  price.  St.  Louis  quotes 
$1.97,  as  against  $2.25;  Jersey  City, 
$2.13  as  compared  with  $2.28  a  month 
ago.  Decreases  ranging  from  15c.  to 
25c.  per  bbl.  reported  at  certain  of  the 
principal   cement   mills. 

Structural  Material — Shapes,  plates 
and  bars  $1.50,  Pittsburgh,  in  large 
tonnages;  small  tonnages  $1.00  per  100 
lb.  New  York  warehouses  quote  I'cduc- 
tion  of  10c.  per  100  lb.  on  slructurals, 
and  advances  ranging  from  95c.  to  $1 
per  100  yd.  on  expanded  metal  lath. 
Structural  rivets  $2.25(a$2.40,  Pitts- 
burgh, as  against  $2.40,  and  ?i-in.  cone- 


head  boiler  rivets  $2.35@$2.50  as  com- 
pared with  $2.50  per  100  lb.,  formerly. 
Pittsburgh  mills  quote  drop  of  40c.  on 
cut  nails.  San  P^rancisco  warehouses 
quote  a  decrease  of  25c.  on  cut  nails 
and  an  advance  of  10c.  per  keg  on  wire 
nails. 

Lumber — Advance  of  $2.50  per  M. 
ft.,  b.m.,  wholesale,  on  long-leaf  yel- 
low pine,  base  sizes,  quoted  in  New 
York.  Pine  lumber  advanced  $1  in 
Minneapolis,  and  increases  ranging 
from  $1  to  $2.50  per  M.  ft.  reported 
in  Atlanta.  Douglas  fir  up  50c.  in 
Seattle,  $3  in  Los  Angeles,  and  from 
50c.  to  $2  in  Minneapolis.  Denver 
quotes  decreases  of  50c.  to  $3  in 
Douglas  fir,  base  sizes.  Hemlock  up 
$2  in  Minneapolis  and  down  $1  per  M. 
ft.  in  Los  Angeles. 

Manila  Rope — Advanced  Ic.  per  lb.  in 
New  York  and  Atlanta. 

Explosives^Sixty  per  cent  gelatin 
d.vnamite  down  2c.  per  lb.  in  Los 
Angeles.     Prices  stable   elsewhere. 

Linseed  Oil — Chicago  quotes  76c.  «s 
against  72c.  per  gal.  New  York  quota- 
tions same  as  in  effect  one  month  a^. 
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Pine  advar.ces  since  las-  m 

PIG  IRON — Per  Gross  Ton — Quotation!!  compiled  By  The  Matthew 

Current  O 

CINCINNATI 

No.  2 Southern  (silicon  2.25  @,  2.75) iSS.Sni                   $46.50 

Northern  Basic Sl'.Osi                       40,00 

Southern  Ohio  No  2  (siliccn  1.75  (a,  2.25) 23.52t                      4700 

NEW  YORK,  tidewater  delivery 

SoulhernNo.2(8Uicon2.25@  2.75) S8.50i                     52.10 

BIRMINGH.^M 

No.  2 Foundry  (silic.n  2.25®  2.75) IS.OOt                    42.00 

PHILADELPHIA 

Eastern  Pa.,  No.  2X.  (2.25(3  2.75  sil.) 23  26t                      46  00* 

Virginia  No.  2  (silicon  2.25  <§,  2.75) 28  74t                      46  25t 

Basic 20  75t                     44  00» 

GreyForge 22  50t                      45.50 

CHICAGO 

No.  2  Foundry  Local  (sUion  1.75  @  2.25) ,';  .  70t                    43(3,45 

:    No.  2  Foundry  Southern  (silicon  2.25®  2.75)...  .  i'^.fifit                   46.u,48 

PITTSBURGH,  including  freight  charge  from  the 
Valley 

No.  2  Foundry  Valley  (silicon  1 .75  @  2.25) SJ  Jfit                      44.  00 

Basic eO-Hei                    38. CO 

Bessemer 2l.96t                     42  00 

*F.o.b  furnace,    t  Delivered. 


inlh  are  indicated  by  heavy  type;  declines  by  italics 
Addy  Co.: 
ne  Year  Ago 


RAILWAY  SUPPLIES 


STEFL  R.AILS — The  following  quotations  are  per  ton  f.o.b.  Pittsburgh  and 
Chicago  for  carload  or  larger  lots.  For  lees  than  carload  lots  5c.  per  100  lb.  is 
charged  extra: 

Pittsburgh ■ 

One 
Current         Y'ear  Ago     Birmingham       Chicago 

Standard  beisemer  rails  .    .      HO  00             »45(a  55  S40  00 

Standard  openhearth  rails..        iO.OO               47("  57  J40  00             40  00 

I  ight  rails.  8  to  10  lb 31    OOi"  33.00  2  88("  4  00«  1   60'      l,65(al    BO* 

Light  raiU.  12  to  14  lb 31   OOf"  33  00  2  84l-<  3  64*  I   60*      I    65(«  I    SO' 

Light  rails.  25  to  45  lb 31 .00(s  33  00  275(3,3,75*  1.60*     l.65(al,eo* 

•Per  100  lb. 


RAILWAY  TIES— For  fair-sized  orders,  the  following  piiees  per  tie  hold: 

6  In.  I  8  In.  7  In,  j  9  In 

by  8S  Ft.  by  8  Ft.  6  In 
Chicago,    niiite    Oak                                                   $1   35  tl.50 

Chicago,  Hardwood  and  Red  Oa 1    20  I   30 

Chicago.  .  .  .Kmpty  C"ell  Creosotirg  (add'l)  45  .  50 

San  FrancUco Gieen  Douglas  Fir  .  75  97 

San  Francisco,  Empty  Cell  Creosoted  Douglas  Fir      1 . 70  2. 20 

For  tics  on  standard  "railroad  administration"  specifications,  f.o.b.  cars.  St.  Louis: 

Pine  and 
White  C)ak  Red  Oak         .Sap  Cypress 

Grade  3 JI.I5  $105  $0  95 

Grade2 I  05  .95  .85 

Grade  I .95  .85  .75 


TRACK  SliPPLIES— The  following  prices  arc  base  per  100  lb.  fob.     Pitt^ 
burgh  for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named  - 

Pitt'-burgh San     Bir- 

OneY'ear  _  Fran-  ni    g 
Current             .Ago      Chicago  St.  Louii  cisco    ham 
Standard  '•pikea,  A-in. 

andlarger ti.ll       $4.00(3,4  25  $2  68     $3  60  ^$4.50  $4  05 

Tnckbolu S.g6@S.60     6.00(0,6  50  3  88       4.60       5.50     4   15 

Standard  section  angle 

b»r» 2.75           3  00(3  4  00  2  68       3   25       4  00     3  25 


WROUGHT  PIPE— The  following  discount-  are  to  jobbers  for  , 
m  the  latest  PitL,»burgh  basing  card : 


BUTT  WELD 

Inches 

Steel 
Black 

Galv.                           Inches 

Iron 
Black 

Galv 

1  lo  3  . 

681 

56                            jtol) 
LAP  WELD 

**i 

^'l 

2 

il  to  6 

7to»     . 
»tol2.     . 

6lt 
65! 
62 
61) 

49                         2 

53                        2)  to6  . 
49                        7  to  12 
46 

.        39| 
42| 
401 

251 

291 
27t 

BUTT  WELD.  EXTRA  STRONG.  PLAIN  ENDS 
55  1  to  IS.  -       Ui 


2'  to  4 63S 

4)  to  6 621 

7  to  8 58;. 

9to  12 521 


L.\P  WELD,  EXTRA  STRONG.  PLAIN  ENDS 

, ..      59i                48                          2 V)i  «7} 

2                        2)  to  4 iS\  31i 

I                             41  to  6 i2i  30i 

5                            7  to  8   S5i  SSi 

9                            9  to  12 30i  ISi 


STEEL — From  warehouses  at  the  places  named  the  following  discounts  hold 
for  steel  pipe: 

. , ■ Black   

New  York  Chicago  St.  Louis 

1  to  3  in.  butt  welded 6S%  60%  56J% 

31  to  6  in.  lap  welded 5i%  57%  531% 

. Galvanised ■ 

New  Y'ork  Chicago  St.  Louis 

I  to  3  in.  butt  welded 49%  46%  42!% 

31    o  6  in.  lap  welded iO%  43%  391% 

Malleable  fittings,  Class  B  and  C,  from  New  York  stock  sell  at  listless   5% 
Cast  iron,  standard  sises,  32%  off. 


CAST-IRON  PIPE — The  following  are  prices  per  net  ton  for  carload  lots: 

New  York 

One         _  San  Fran 

Current   Ve:ir  Ago  Birmingham  Chicago     St.  l.nui^     cisco 

4in tr,0-.M  J67   22        tSS  .00  $i6  60  ■■  iS.  10   Ub. 20  iS*  00 

47.30;o48  30     77.22         35  00     i3.60«iiio     43  20     50  00 


.  and 

las  pipe  and  CI 


i"A,"  $3  per  ton  extra;   16-ft.  lengths,  $1  per  ton. 


CLAY  DRAIN  TILE— The  following  prices  are  per  1 000  Un  ft, : 


— —  New  York  ■ 


nt 


Siie,  In. 

3     »40  00 

4      50  00 

5     80.00 

6     105.00 

8     175  00 


One 
ear  .\go     St..  Louis 
$62  00         $35  00 


77,00 
110  00 
140  00 
228,00 


85.00 
140,00 
140,00 
200 ,  00 


Chicago 
$50  00 

60  00 
80.00 
100.00 
150,00 


$90,00 
1 1  5  00 
ISO  00 
250  00 


Dallas 
$55  00 

65  00 
84  00 
no  00 
181    00 


SEV/ER  PIPr — The  following  prices  are  in  cents  per  foot  for  c 


New  York  Pitts- 
Size,  In  Dclivererl    burgh 

3 $0   14   $0  087      

087       $0  09 


21 
21 
.35 
52 
67 
I  15 
I   55 

1  98 

2  64 
2  97 

4  50 

5  00 

6  55 

7  50 


1305 
1305 
203 
3045 
.3915 


Birming-     St. 
ham       Louis   Chi( 

$0   1175  ;o 

1575 


rload  lots: 
San 
Fran- 


135 


1645 
225 


I   305  I  4625  I   95 

1   885          2  75 

'088  3  20  3.40 

2.61          4.05 

2.9725     4.70 


54 
72 
I  00 
1.20 
I  60 
I  80 
3.75 

4  75 

5  50 

6  00 
12 


Dallas 
$6'  i8 


1  32  ..    ,, 

2  i6  i!46 

3  00  

3.60  


Boston 

Minneapolis 

Denver 

Seattle 

Los  Angeles 

New  Orleans 

Cincinnati 

Atlanta 

Montreal,  delivered 

Detroit 

Baltimorc(/,f  ,6  ) 

Kansas  City,  Mi> 

Philadelphia 

*4-in.,  6-in.,  9-iD..  respect 


$0  108   $0  162  $0  252  $0  486   $1  62 


4165 
I  35 
4725 
6865 


2  55 

1  95 

2  59 

I  65    

1  755 

I  50  4  305 

1  5925  

4  50  6  50 

2  115  5  4325 
2  28  5  20 
2  41  4  74 
I  44  4  60 


ROAD  AND  PAVING  MATERIALS 


ROAD  OILS  ^Following  ore  price*  per  gallon  in  tank  cars  8,000  gal. 
f.o.b.  place  named : 


New  Yo 


rk,  45%  anphalt. ...     (at  termmal) 

York,  65%  asphalt (at  terminal) 

iNcw  York,  binder (at  terminal) 

New  York,  fiui    (at  terminal) 

New  Y.ek.  lujuid  asphalt   ...  (atlcrminal) 

St.  Louir  50-60%  asphalt  t/ol.)  J'u/*i,  Okla.... 

Chicago.  40-50';  asphalt 

Chloag.i.  60-70'  y  n-plmll  . 
Dalit,.  40-50'';  aiplmlt  ,  ,. 
Dallas.  60-70";  ri~phalt ,      ,  , 

Dallo-s.  75-90";  iv-plialt '.'.'.'.'.'.'.'.'.'.'. 

San  Kranriflco,  binder,  per  ton .     ....'..*.'*.'.'.' .'  ' 

•  Freight  $21  75  nei  ton  to  Whitiig,  Ind. 

t  F.o.b.  Oleum,  Cal  Freight  to  San  Franciso 


Current 

One  Year  Ago 

$0  051 

$0,12 

05 

.12 

08 

12 

.061 

.11 

.061 
.0I> 

1  1 

.12 

920 
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ASPHALT— Prire  per  ton  in  packages  (350-lb.  bbL.  or  425-lb.  druma)  and  in 
bulk  in  carload  lots: 

Package  Bulk 

New  York  (Bayonne,  N.  J.) $26  00  $17  00 

Boston No  quotations 

Chicago 25  85  19  50 

San  Francisco,  fob.  refinery.  Oleum,  Cal 21   50*  15  00* 

Dallas 35  00  27  00 

Seattle 27  50  21   50 

Denver 45  00  65  00 

Minneapolis 20.50 

St.  Louis 28  00  22  00 

Baltimore 28  00  ... 

Los  Angeles.  a( /ac(or!/ 22  50  15  00 

Montreal 28  00  21  00 

Atlanta 27  50 

Detroit  (petroleum  asphalt) 24  50  20  00 

Cincinnati 26  10  21.80 

Maurer,  N.  J.'(asphalt) 27@  38          

Maurer.  N.  J.  (asphalt  cement) 29(3  36  25(a.31l 

Philadelphia 22.00  16.50 

♦Freight  to  San  Francisco,  80c.  per  ton. 

NOTE — Barrels  or  tirums  are  optional  in  most  cities.     About  6  bbls.  to  the 
ton,  and  from  4  to  5  drums.     Rebates  of  about  $1  per  bbl.,  no  rebate  for  drums. 


PAVING  STONE— 

N«wYork 5-m.gramte,  28@29block3per8q.yd.  $130.00perM 

„,  /  About  4x8x4  dressed 3  35  sq.yd. 

Ch'oaso \  About  4x8x4  common 3.003q.yd. 

San  Francisco Basalt  block  4x7x8 65.00  per  M 

5-m.  gramte 1 25 .  00  per  M 

Gramte 2  00  sq.yd. 

Granite.  26  J  blocks  per  sq.yd.  1 07 .  00  per  M 

Granite 2   15  sq.yd. 

Granite 125.00  per  M 


Boston 

Atlanta 

Detroit 

Baltimore. . . 

Montreal 

New  Orleant. 
Cincinnati. . . 
St.  Louis. . . . 
Kanaas  City . 
Philadelphia 


Granite 

Granite 

i  4x8x4  dressed. 
\  4x8x4  common 

No.  I  Granite. . 

Granite 


Sx4. 


3.25  sq.yd. 
4 .  30  sq.yd. 
3  25Eqyd 
3.00  sq.yd; 
3. 95  sq.yd. 
2. 10  sq.yd. 


FLAGGING— 

.New  York 


\  Queens,  5  ft. . . 
6x20-iD.  cross-' 
18  in.  wide 


CURBING — Bluestone  per  lineal  foot,  in  New  York,  costs  77c.  for  5x16  i 
for  5x18  in.;  in  cargo  lots. 


WOOD  BLOCK  PAVIN 

New  York 

New  York 

New  York 

Boston 

Chicago 

Chicago 

St.  Louis 

St.  Louis 

Seattle 

Minneapolis 

Atlanta 

New  Orleans 

New  Orleans 

New  Orleans 

Dallas 

Baltimore 

Montreal,  delivered 

Detroit 

Dcticit 

Cincinnati 

'■'ansas  City 

Philadelphia 


Size  of  Block       Treatment        Per  Sq.Yd. 


2.37 

2   17 

3  00@3.25 

2  50@2  75 

s.so 
s.oo 

Off  market 
2    13 
2  30 
2  00 
2  25 

2  50 
3.90 

3  60 

4  50 
2  84 
3.00 

2  60 
2.15 

3  50 


CONSTRUCTION  MATERIALS 


SAND  AND  GRAVEL — Price  for  cargo  or  carload  lots  is  as  follows,  per  ou.yd.: 

r • Gravel  ■ 

. U  In. • Jin. . Sand 


Current 

New  York »;  75 

Denver 2  50 

Chicago 2.00 

St.  Louis,  jerton 1 . 30 

Seattle 1 .  50 

Dallas,  (iWit«rfd 2  25 

Minneapolis,  at  pit 1   50 

Cincinnati 1 .  87  i 

S*in  Francisco 2 .  25 

Boston,  per  too 2  65 

New  Orleans 2  85 

Lofl  Angeles,  per  ton 1 .  35t 

A  tianta,  per  ton I  S5 

Detroit 2  00 

Baltimore,  per  ton 1    40 

Montreal,  per  ton I   25 

nitminghani,  per  tm  (CruBhcd  h\»K  "s- 
rhiladclphia I   40 

•  Fine  white  sand:  Pacific.  $4  d't  i. 

t  Freight  from  quarry  to  Los  Angela 
1>  ice. 

t  Per  ou.  yd. 


One 
Year 

Ago    Current 
$3  00 


2  00 
2  75 
1   65 

1  25 

2  50 
2  00 
2  00 
2  50 

2  00 

3  60 
1  25 
3   12 

1  85* 
1.40t 
l.50{ 


2  50 
2  00 

1   25 

1  50 

2  25 

1  50 

2  03 
2  25 
2.6i 


One 
Year 

Ago  Current 
$3.00  tl  00 
80       I    10 


2  75 
1   70 

1  25 

2  50 

2  00 
2.50 
2.60 


1  35t       1.2$ 


1.85 


1.85* 
l.60t 


2  00 
1.60 
.....       1   50 
d  instead  of  gravel) 
1.55 
Ottawa,  $4.50 
9  70c.  per  tun,  and  is  included 


I   20* 

1  50 

2  25 
50 

I   60 

1  50 

2  00 
1.35 
1.20t 
t.-ii 
2  00 
2  40 
1.25 
1.28 
1.90 


One 
Year 
Ago 
$1   50 

1  60 

2  75 
I   70 

1  25 

2  00 

1  25 

2  00 
1  65 
1  60 
1  85 
I  15 
I   62 

3  50 
70 

1  25t 
1.25t 


CRUSHr.D  STCNE— Price  for  cargo 
otherwise,  is  as  follows,  per  cu.yd. : 

Uln.  - 


carload  lots  f.o.b.  city,  unless  stall 


Chicago. 

St.  Louis  dehvered.... 

Dallas,  dtlivered 

San  Francisco 

Boston,  ilt'liiered 

Minneapolis,  cl  ptnni.. 

Kansas  City 

Denver 

Seattle  delivered 

Atlanta 

Cincinnati  delivered. . . 

Los  Angeles 

Detroit 

Baltimore 

Montreal 

Riimingham  delivered 

Phildelphia 

»Per  ton. 


1.60 

1  55* 
3  20 
2.25 
3.00* 

2  00 

2  75 

3  50 
3  00 

e.oo* 

2.37J 
1   60* 

1  90* 
1.75* 

2  00* 

3  20 
1.70* 


2.75 

2.00 

2.50 

2.50 

3.00*idel.i 

2.00 

2.35 


I  60* 
2.00 
1   75* 


1.60 

1  55* 
3  20 
2.25 
3  00« 

2  25 
2.75 
3.50 
3.00 
S  00* 
2.08 

I  70* 
1.90* 
1.65* 


e  Year  Ag 
$2  15 
2  75 
2.00 
2  50 
2.25 
3.00*  (d 
2.50 
2.35 


1  70* 
2.00* 
1   75* 


CRUSHED  SLAG — Price  of  crushed  slag  ii 
l!-In. 
Lebanon  or  Bethlehem,  Pa $1    00 


carload  lots,  per  net  ton,  at  plant.^ 
Roofing  S 


hjaston  or  Catasaqua.  i 
Buffalo,  N.  Y.  and  Er 
Emp  Ilium,  Pa 
East  Canaan,  Conn. . . 

Birmingham,  Ala 

Toledo,  Ohio 

Atla 


I  00 
1  25 
I  25 
1    25 


J I  00 

I  00 

;  25 

1  25 

1  35 
.95 

I  50 


$2  50 
2  00 
2  25 

4  00 
2  05 
2  35 


Easter      Pennsylvania    and    Ne 

Jersey 

Westrn  Pennsylvania    and     Nev 


Birmingham,  f....b.  s.ding:;  $1.12  (  r  $1.45  per  cu.  yd. 


LIME— Wareho 


!  prices 


Finish] 

NewYork $16  99 

Chicago 

St.  Louis 

Boston 

Dallas 

Cincinnati 


Hydrated,  per  Ton 


Lump,  per  1 80-Lb.  Barre1(i 


Finishing 


iseo. 


0  58 
23  00 
25  00 

0  49 
22  00 

29  00 

30  00 
15  25 
27 .  00 
30  00 
15  00 
21.00 

19  00 


0  45 
18  00 


22  00 (while)     J. 70 


Minneapolis. 

Denver 

Detroit 

Seattle 

Los  Angeles. . 
Baltimore. . . . 

Montreal 

Atlanta 

New  Orleans. 

Philadelphia 14.50 

•  280-lb.  barrels  (ret),     t  Per  bushel.     :  Per  ton. 

Minneapolis  quotes  brown  lime;  Kelly  Is.  white 


13  25 

J6.66 

13.00 
21  00 
16.00 
17.25 
12.50 


95t 
I1.50t 
3.25 
3.00* 


Comn 

iS.S9(s  3 


2  9 
10  5 
2  7 


$1  70,  Sheboygan  $1  S 


Cincinnati  and  St,  Louis  quotes  hydrated  lime  per  50-lb.  sack. 
Seattle   quotes  hydrated   finishing  lime  in  cloth  sacks:  paper  sacks.    $24 
per  ton, 

NOTE— Refund  of  10c  per  barrel. 


NATl'RAL  CEMENT— Price  to  dealers  rer  bbl.  for  500  bbl.  or  over,   f  o 


exclu-ive  of  bags: 
Minneapolis  (Rosendale). 
Kansas  City  (Ft.  Scott).. 

New  Orleans 

Atlanta  (Magnoha) 

Cincinnati  (Utica) 

Boston  (Rosendale) 


Current 

$2  80 

1.60 

3   16 

II   00  ton 

1   77 
85(5)  95 


On 


$1  85 
1  60 
3  36 


PORTLAND  CEMENT— Current  pr^ce'  are  for  barrels  ii 
bags,  to  contractors:  Current         One  Month  Age 

"■  thout  Rag-^ 


New  York  (delivered) $2  40 

New  York,  alongside  dock  to 

dealers I   90 

•lersey  City 2  Ii 

Baston 2.61 

Chicago 1   97 

PitUburgh 2  02 

Cleveland 2  28 

Detroit 2   31 

Indianapolis 223 

Toledo 2  31 

Milwaukee 2   19 

Duluth 1.95 

Peoria 2   14 

CedarRapids 2  28 

Davenport 2  22 

St.  Louis J   97 

San  Francisco 2 ,  84 

New  Orleans 2  ,  88 

Minneapolis,  .(on cars) 2  26 


$2.40 

2.10 
2  28 
2  61 

1  97 

2  02 
2  28 
2  31 
2  23 


1  95 

2  14 
2  28 
2.22 
2  25 
2  84 
2  88 

2  26 

3  10 
3  10 


:  carload  lots,  with 
One  Year 
Without  B  • 
$4   10 


3  55 
3.63 
2  35 
2  42 
2  73 
2  78 
2.61 
2  71 
2  59 
2  35 
2  63 
2  71 

2  67 

3  45 

3  09 

4  60 
3  50 
3  25 
3   12 


2  60 

2  37 

3.31 
2  88  2.88  (del.) 

2  27  2  27 

2  45  2  45 

3  12  3  21  (del.) 
.               2  50  (del.) 

-Bag.  lOc.  cnch.  40c.  per  bbl.:  80c.  per  bbl.  in  Montreal; 


3  85 
3  75 
3  32 
3   10 


Denver 3   10 

Seattle 3   10 

Dallas  (f.o.b.) 2.55 

Atlanta. 2  69 

Cincinnati 2  ,  37 

Los  Angeles 3  31^ 

Baltimore  (del.) 

Hirniingham.  . . 

Kansas  City... 

Montreal  (uel 

Phil.ldelpll 

NOTE-  ...._ --^-  , 

Current  mill-prices  per  barrel  in  carload  lota,  without  bagai  to  ccntraotors 

Buffington,  Intl    

Pittsburgh,  Pa    

Steelton,  Minn 
Northampton,  N.  Y 
Hudaon,  N.  Y 
Vulcanite,  N.  J 
1  ebigli  Valley  District 


vered). 
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TRIANGLE  MESH— Price  per  100sq.it.  in  c 
PLAIN  4-IXCH  BY  4-1 
Pitts- 
Style       Weight  in        burgh. 
Number      Pounds  Mill 

$0  74 


arload  lots: 
XCH  MESH 


049 
068 


395 

036P 
053P 
072P 
097P 
049R 
067R 
084R 
Made 


0.22 
0.28 

0  35 
0.45 
0.57 
0.68 
0.78 
1. 03 
1.19 

1  38 
1.60 

0.17 
0  24 
0.31 
0.40 
0.24 
0.31 
0.40 


94 
I  14 
I   46 

1  80 

2  14 

2  46 

3  24 

3  75 

4  35 

5  04 


New  York 
(Ware- 
hou.se) 
$1    13 

I    40 

I    67 


2    II 


6  07 

7  01 
PAVING 

JO  56  $0  88 

79  I   20 

99  I   48 

1.28  I  87 

79  I  20 

99  I  48 

I  28  I  87 

16-.  20-,  24-.  28-.  32-.  36-.  40-.  44 


Chicago 
$0  82 

I  05 

I  27 

1  63 

2  02 
2  40 

2  76 

3  63 

4  20 

4  87 

5  65 


Dallas 
$1  15 
1   46 

1  80 

2  30 

2  86 

3  40 
3  93 
5  15 
5.96 
7.32 


Fran- 
cisco 

II  24 
I    56 

1  92 

2  46 

3  07 


SO  62 

0  88 

in 

1  43 


1 50-,  200-  and  '300-ft.  lengths.    Galvanized  i 


$0.88 
I  24 

1  57 

2  02 
1  24 
I  57 
2.02 

.  48-.  52-  and  56-in.  width  i 
ibout  15%  higher. 


carload  lots  per  100  yd.  for  painted 


Weight 
233 
250 
300 
340 


rew  York 
124  20 
25  65 
28  30 
30  10 
34  75 


St. 


Louis 
?23  39 


22  433 

*  Price  to  contractors  at 
or  Brookl^-n. 


Chicago 
$23  39 
24  93 

27  45  27  45 

29  33  29  33 

34  06  

rehouse  or  delivered  on  job 


Francisco 
$27  62 
29  21 


Dallas 
$25  50 


27  56 
30  71 
33  16 
35  10 
Manhattan,  Broni 


35  73 


BARS,  CONCRETE  REINFORCING— Current  quotations  per  100  lb.: 
ROLLED  FROM  BILLETS 

'- Warehouse,  Uncut 


Inches 
J  and  larger 
I  and  larger 
\  and  larger 
j  and  larger 
}  and  larger 


00 


Mill 
»1  75 
1  90 
I  90 
I  90 
1  90 


New 
York 
is  6S 
2  73 


Chicago 
$1   90 

1  95 

2  00 
2  15 
2  40 


Louis 
$2  87 
2  92i 

2  97* 

3  121 
3  37i 


Dallas 
13  SO 
3  55 
3  60 
3  75 
4.00 


San 
Fran- 
cisco 
$3.00 
3  05 
3  10 


*  Piltsburgh  raill  prices  on  large  tonnages  only. 

Includes  15c  charge  for  cutting  to  lengths  of  2  ft.  and  over. 
Twisted  bars  cut  to  length  take  extra  of  27ic.  per  100  lb. 
ROLLED  FROM  RAILS 


Chicago 
!  and  larger  tl  in 


St. 


Dalla. 

$2.00 

(2  15 

$3  50 

2  25 

2  40 

3  75 

BRICK — Contractors  price  per  1,1 


:  carload  lots  is  a?  follows: 


New  York  (del.) 

New  York  (at  dock  > . . 

Chicago 

St.  I.ouLs  salmon. 
Denver,  saltnon   . .  . 

Dallas 

San  Francisco  

Los  Angeles  

Boston  (del.)   

Minneapolis  (del.) 

Kan.4as  City 

Seattle 

Cincinnati 

Montreal  (del.) 

Detroit  (del.) 

Bmltimore  (del.) 

Atlanta  

New  Orleans 

BirminKhnm 

Philadelphia 

•  For  paving  block; 
plant,  Baltimore. 


One         One  Year 
Month  .Ago      Ago 
$18.40         $22  70 


Current 
$18  40 

15   00  15  UU            

11  00  11   00  15  00 

17  00  17  00  17  00 

14  00  14  00  15  00 

12  72  12  72  25  00 

18  00  18  00  18  00 

15  50  15  50  13  50 
!7  00  17  00  30  00 

17  00  17  00  24(S26 
14  50  14  50  22  00 
14  00  14  00  19  00 

18  00  18  00  22f<il23 

16  00  16  00  20  00 
ir,  no  17  00  20  00 
20  00  20  00  20f"  25 

9  Oo  1 1    00  20  00 

14  00  14  00  25  50 

II   50  II   50         

16. 00(<i  19.00     

1    3ix8!x3  and    3ix8!x4  respectively. 


' —  Paving  Block  — ■ 
3-inch*  4-inch* 
<47  00      $42.50 


44  38 
sed) 
56  25 
43  00 


48  00        53  50 


100  00 
41  30 
38  00( 
40  00 


HOLLOW  TILE— Price  per  block  in  carload  lots  to  contractor  for  hollo 
inc  tile. 


. New  York ■ 

Current         One 

on  Year 

Tnick.1*        Ago 

$0  I1I20  $0  2444 

15160         3259 

20210       .4345 


4x12x12 
6i12t12 
8il2xl2 
10x12x12 

12x12x12 

*  5  per.  off  for  caah. 

4x12x12 
ItMon   $0  0965 


Chi- 
tO.069l 

osno 

.1290 
.1581, 
.1811 


ripolin  (f.o.b.  earn). 
M>'»li^  (delivered)  . . 


07^.' 
0682 
08S 


Phila- 

St. 

delphia 

T.ouis 

$0   145 

$0  145 

195 

195 

245 

145 

320 

200 

395 

230 

f'Sl2xl2 

$0,182 

HISS 

i2.ns 

Perth 
Amboy 
N.  .1.. 
Factory 


$0  17810 
22260 
26720 


'  v\en  factory . 


Draw?.' 


Binninjham. ..'',..".'.'.'.'.'.'.'.'.'  095 

.San  Franciaco  and  New  York  quote  on  hollo 


STRU('TVR.\L  M.\TF.RIAL— Follow  ing  are  base  prices  f .  o.  b.  mill,  Pittsburgh 
and  Birmingham  together  with  (jaotationsper  1 00  lb.  from  warehouses  at  places 
named:  Bir- 

*Pitts-       ming-      New  Chi-        San 

burgh,        ham      York      Dallas      St.  cago      Fran- 

.)/(((        Mill      (del.)  LouU      (del.)       cciso 

Beams,  3to  15in 150      tl  90     iS.7S     $4  00    J2  97J     ?2  88    «3  70 

Channel,  3  to  15  in.  ..      loO         190       S7S       4  00       2  971       2  88       3  70 
.Angles,  3  to  6  in.,  i  in. 

thick     I  SO        1  90      1.7S      4  00       2  97S       2  88       3  70 

Tee.s3in.  andlarger..        l.oO         190       2. 78       4  00       2  97!       2  88       3  70 

Plates 150        190      2.78      4  00       2  97;,       2  88       3.70 

*  Pittsburgh  mill  price  on  Kirge  tonnages;  small  tonnages  $1.60  per  100  lb. 


RrV'ETS— The  folio 


ug  (luotations  are  per  1001b.; 
-STRUCTURAL 


^  New  York  — 
Pittsburgh.  Current      One 
MUl  Yr.  .\go 

I  in.  and  larger  t2.25(s  S-iO    »3 .  70     $6  11 

CONE  HEAD  BOILER 

}  in.  and  larger  S.SS@S.  50    3  80        7  10 

r  and  }J 2.S0(u,S.e5     3  95         7  25 

iandA B.75®B.90    4  20         7  50 

Lengths  shorter  than  1  in.  take  an  extra  of  50i 
take  an  extra  of  25c. 


San 

Chi- 

St. 

Fran- 

Dalhis 

cago 

Louis 

cisco 

S3  JJ 

$3  77! 

15.50 

$5  50 

.■;  S3 

3  87! 

5  60 

5  65 

3.68 

3  87! 

5  75 

5  80 

i.is 

3,87! 

6  00 

6  05 

<•.     Ler 

gths  betwe 

en  1  in.  and  2  in. 

■partition  tile 


NAILS — The  following  quotations  are  per  keg  from  warehouie: 

Pittsburgh.                                San                                St  Mon- 

Mill                Chicago    Francisco    Dallas  Louis  treal 

Wire «2  90                 $3  60         S«  90         $5  00  »3  48  $4  95 

Cut 2  <kl                   6   10           0  UtI           7  75           4  08  5  00 


PREPARED  ROOFINGS — Standard  grade  rubbered  surface,  complete  with 
nails  and  cement,  costs  per  square  as  follows; 


I-Ply 
1.0.1. 

No.  I  grade $2. 12 

No.  2  grade....    1.87 
Slate-surfaced  roo(ing  (r 


2-Ply 
l.c.l. 
$2  48 


3-Ply 
l.c.l. 


I-Ply 


-  Philadelphia ' 

2-Ply  3-Ply 

l.c.l.  l.c.l.  l.c.l. 

$2.02  $2  38  $2  80 

1.77  2.08  2  25 


$2.90 
8  2.55 

id  green)  in  rolls  of  108  sq.ft.  costs  $2.15  per  roll 
in  carload  lots  and  $2.40  for  smaller  quantities  f.o.b.  Philadelphia. 

Shingles,  red  and  green  slate  finLsli,  cost  $6.15  per  square  in  carloads:    $6.40  in 
smaller  quantities,  in  Philadelphia. 


ROOFING  MATERIALS— Prices  fob.  New  York: 

Tar  felt  (14  lb.  per  square  of  100  sq.ft.)  per  roll  of  432  sq.ft $2  35 

Tar  pitch  (in  400-lb.  bbl),  per  100  lb I   85 

Asphalt  roofing  (in  barrels),  per  ton    47  50 

Asphalt  felt  (light),  per  ton 77.00 

.Asphalt  felt  (heavy),  per  ton 78.50 


SHEETS — Quotations  are  per   100  lb.  in 
base  quotations  from  mill: 

Pittsburgh. 
Large 
Blue  Annealed  Mill  Lots 

No.  10 ie.2mz.50 

yo.  12 «.W",2  55 

rr6n4 «.a«S)2.60 

No.  16 2.80; 

Black 

*Nos.  I8and20  S. 60(3)2  85 

'Nos.  22  and  24 J.Ofifn  2  90 

•No.  26 2.70("2  95 

•No.  28 «.74(a)3.00 

Galvanized 

No.  10 «.7i!®3.00 

No.  12 1.86@3.10 

No.  14 2  SS(ii)3  10 

Nos.  17  to  21 3.IS&i  40 

Noi..  22  and  24 ,J.J0©J.S5 

•Nos.25and26 «.f7(<*3.70 

♦So.  28 J.  7.5(^4  00 

•For  painted  corrugatefl  sheetit  add  30c 
19  to  24  BaKCA:  for  galvaniied  corrugated  .* 


■ilics  from  warehou-^c  also  the 


San 

St. 

Fran- 

New 

Louis 

Chicago 

cisco 

York 

$2  871 

$3  38 

$>  sr, 

$3  5J 

2  92', 

3  43 

:'i   .!(} 

3  5S 

3  97' 

3  48 

:,   S.5 

3  63 

3.07J 

3  58 

«.<.-; 

3  73 

3  95 

3  95 

r,  r<r. 

3  80 

4   00 

4  00 

6  60 

s  sr, 

4   05 

4  05 

fl  65 

3.90 

4   IS 

4   15 

«.7« 

i  00 

4.15 

4   15 

i  00 

4  25 

4  25 

5  95 

4  10 

4  25 

4  25 

5  9S 

i  10 

4  55 

4  55 

6  25 

i  iO 

4  70 

4  70 

6  40 

i.sr. 

4  85 

4  85 

6  55 

i  70 

5  15 

5  15 

S  85 

s  00 

.  per  1,000  lb.  for  5  to  28  gage; 

25.-.  for 

sheets  add  15c.,  all  gage 

LINSEED  OIL — Theae  prices  arc  per  gallon: 


1  barrel  (5  bbl  lot.) 


York    

Onn 
Year    Ago 

Chicago  

One 
Current       Year  A b 

»n  95 

to  78            II   25 

922 
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WHITE  AND  RED  LEAD— Ba 


White 

Current      Yr.  Ago 
Drj-  Dry 


100-lb.  keg 

25  and  5tt-lb.  kegs. 

12S-lb.  keg   .  .  . 

5-lb.  cans 

1-lb.cans 


Dry 
12  25 
12  50 
12.75 
15  25 
17.25 


In  Oil 

13  75 

14  00 
14  25 
16  75 
18  75 


Dry 
14  25 
14  50 
14  75 
17  25 
19.25 


In  Oil 

15  75 

16  00 
16  25 
18  75 
20  75 


In  Oil 
12  25 
12  50 
12  75 
15  25 
17  25 


In  Oil 
14  25 
14  50 
14  75 
17  25 
19  25 


LUMBER 

Prices  wholesale  to  dealers  in  carload  lots,  f.o.b. 


San  Francisco — Prices  of  rough  Douglas  fir  No.  I  common,  in  more  than  car- 
load lota: 

Lumber  Prices  to  Contractors  in  Yards*  at  San  Francisco 

6-8  and            i0-16-l8and  22  and 

12  Ft.                  20  Ft.  24  Ft.  25  to  52  Ft. 

3x}and4 $25  00                $28  00  $3100  $33  00 

3x6and8 25  00                  28  00  29  00  3100 

4i4-6and8 27  00                  30  00  3100  33  00 

3xl0andI2 27  00                  30  00  3100  33  00 

3x14 28  00                  30  00  32  00  34  00 

4xl0andI2 29  00                  3100  33  00  35  00 

4x14 30.00                  32.00  34.00  36  00 

24  Ft.  and  Tndcr         25  to  32  Ft.  33  to  40  Ft 

6x10 $30  00  $32  00  $34  00 

6x14 32  00  34  00  36  00 

8x10 30  00  32  00  34  00 

3x14 32.00  34.00  36  00 

New  York,  Chicago,  St.  Louis  an.5  Detroit — Wholesale  prices  to  dealers  of 
long  leaf  yellow  pine. 

'  York^ 


3x  4  to  8x8... 
3xl0to  10x10 
3xl2to  12x12 
3x14  to  14x14. 
3x16  to  16x16. 
3x18  to  18x18 
4x20  to  20x20 


20  Ft. 

and  IJnde; 

$38  00 

41  00 

42  50 
47  SO 
52  SO 
57  50 
£7.50 


20-24 

Ft. 
$39  00 
41  00 
43  SO 
48  SO 
53  SO 
58  SO 
£8  50 


. Chicago 

20  Ft. 

and  Undi 

tiO  00 


24  Ft. 

«42  00 

44  00 


5.1.00 
59  00 
66  00 
s  or  cars,  about  $5 


ej  00 


'  wholesale  price  to  dealers:    to  contractors,  on  lighte 
additional.     Short  leaf  pine  up  to  14  x  14  costs  $1  5  per  M.  le: 

St.  Louis:  Yellow  pine,  22<a  24  ft.  long,  3  x  4  to  4  x  4.  $34  50;  3  x  6  to  8  x  8. 
»33;  3  X  12  to  5  X  12,  $40;  3x  14to4x  14,  $J.7:  3x  16  to  4  x  16,  $51;  3x  18  to 
5  I  18.158. 

Detroit— Norway  pine  2  in.  x  4  in.,  10  ft.  x  16  ft.  long.  $35.  2  in.  x  12  in..  10  ft. 
X  16  ft.  long.  $37;  short  leaf  yellow  pine  2  in.  x  4  in,  9  ft.  x  12  ft.'  long,  $27.50 
2in.  i8in,  18  ft.  x  20  ft.  long,  $31 ;  yellow  pine  flooring  No.  1  common  I  in.  x  3  in., 
$39  75.  1  in.  x  4  in  ,  6  ft.  x  12  ft.  long.  $37.25;  yellow  pine  shiplap  $37.00. 

Over  24  ft— Add  $1  for  each  additional  2  ft.  in  length  up  to  30  ft.  for  sizes 
12x12  and  under,  for  sizes  over  12  x  12  add  $2,  for  merchantable  add  $2  to  sizes 
10x10  and  under.    For  pine  add  $2  to  the  price  of  merchantable  for  all  sizes. 

Other  Cities 


Boston $47  00 

Seattle 

New  Orleans 28  00 

Baltimore 30  00 

Cincinnati 42  00 

Montreal 78.00 

Los  Angeles 

Denver 

Minneapolis 40  00 

Atlanta 30.00 

Dallas 33.00 

KansasCity 33  00 

Birmingbam 16.00 

Philadelpbia 45. 00 


$52  00 

22  00 

23  50 

85  00 
41  00 
33  75 
37  00 


20  Ft.  and  Under 

Hemlock      Sprue 
$55  00      $48  OC 


54.00        47  50 


$57  00 

$52  00 

24  00 

33  09 

27  00 

32  50 

46  00 

64  00 

120  00 

100  00 

44  00 

50  00 

t »    7 '} 

47.00 

36  00 

.iS  00 

37  00 

38  00 

33  00 

22@25 

55.00 

51.00 

2-In.  T 

and  Gr. 

10  In. 

X  16  Ft. 

Fir 


Hemlock  I 

$37  00       $45  00       $48  00 

00 


29  75 


Boston $47  00  $48  00 

Seattle IS  SO  

New  Orleans,  at  mill 52  00  25  00  

Baltimore 34  00  

Cincinnati 62  50  80  00  

Montreal 120  00  60  00  60  00 

LosAngelcs ST  00  .(t  00 

Denver .W.sr,  .... 

MinneapolU 38  50  31  25  31  25 

Atlanta 19  00  

Dallas 32  00  30  00  

KansasCity 36  00  33  00  32  50         3100 

Birmingham 15  00  

Lhiladflphia 34.00  36.00  35.00 

Montreal — Vp  to  32  ft.;   over  which.  $3.00  per  M.  increase  up  to  30  ft. 
Birmingham— Quotes  carload  lots,  f.i  .b.  sidings.       $2  additional  per  M.  ft.  foi 
deliverj-. 

Cir  cmnati — Pr'ces  to  contractors  in  carload  lots,  f.o.b. 
Denver — Quotes  dealers  prices  to  contractor  on  large  projects. 


32  00 

32  50 

33  50 
80  00 


36  00 
22  00 

36  00 
32  50 
15  00 
32.50 


FREIGHT  RATES 


On  6nished  steel  products  in  the  Pittsburgh  district,  includinit  pLltos,  struc- 
tural shapes,  merchant  steel,  burs,  pipe  fittings,  plain  and  galvanized  wire  nails, 
spikes.  boUs,  flat  sheets  (except  planished),  chains,  etc..  the  followi 
~      ■  cntsper  1001b. 


freight  rates  are  effective  in  cent; 


Ball 
Birmingham 

Boston 

Buffalo 

Chicago 

Cincinnati. . 

Cleveland. . , 

Denver 

Note 

fMi 


$0  33J 


29) 
38 

.325 

.24 

1   35* 


carloads  of  36,0001b.: 


$0  32) 


Detroit 
Kansas  Citv 

New  Orleans 51} 

New  York 38 

Pacific  Coast  (all  rail) I  66)t 

Philadelphia 35 

St.  I.ouis   47) 

SI   Paul 66 J 

Add  3^  transportation  tax.     *  Minimum  carload,  400001b. 

carload,  50,000  lb  ,  structural  steel  only;    80,000,  lb.  for  other  iion 


ro   steel  products. 


CONTRACTORS'  SUPPLIES 


STEEL  SHEETPILING— The  following  price  is  base  per  100  lb.  f.  o.b.  Pitts- 
burgh, with  a  comparison  of  a  month  and  a  year  ago: 

Current  One  Month  Ago  One  Year  Ago 

$1   80(._(  I   90  $1   80._  I   90  $4  00@$4.50 


WIRE  ROPE — Discounts  from  list  price  on  regular  grades  of  bright  and  galvan- 
ized are  as  follows: 

Eastern  Territory- 
New  York 
and  East  <J 
Missouri  River 

Hercules  red  strand,  all  construction 25% 

Patent  flattened  strand,  special  a^d  cast  steel 25% 

Patent  flattened  strand,  iron  rope 10% 

Plow  steel  round  strand  rope 40% 

Special  steel  round  strand  rope 35% 

Cast  steel  round  strand  rope 27 J% 

Round  strand  iron  and  iron  tiller..  .  , 10% 

Galvanized  steel  rigging  and  guy  rope 1 2J  % 

Galvanized  iron  rigging  and  guy  rope +7J% 

Cahfornia,  Oregon,  Nevada  and  Washington   Discount  5  points  leas  than  di^ 
count  for  Eastern  territory. 

Wyoming,  New  Mexico  and  Colorado;  Discount  5  pointa  less  than  discount  for 
Eastern  territory. 

Arizona:  Discount  10  points  less  than  discount  for  Eastern  territory. 
Montana,  Idaho  and  Utah:  Discount  10  points  less  than  discount  for  Eastern 
territory. 

North  Dakota,  Nebraska,  Kansas.  Oklahoma  and  Texas:  Discount  5  points 
less  than  discount  for  Eastern  territory. 


MANILA  ROPE — For  rope  smaller  than  J-io.  the  price  i:«  J  to  2c.  extra;  while 
for  quantities  amounting  to  less  than  600  ft.,  there  is  an  extra  charge  of  Ic.  The 
number  of  feet  per  pound  for  the  various  sizes  is  as  followsj^   j-in.,  8  ft.,  J-ii 


i-in.,  4i;    I-in..  3i        . 
pound  for  i-ia.  aud  larger, 

Boston 

New  York 

Chicago 

Minneapolis 

San  Francisco 

Atlanta , 

Denver 

Cincinnati 

Dallas 

Philadelphia.,  .  . 


2  ft.  10  in.;    U- 
in  1200-ft.  coils: 
$0  19 
18J 


Following  is  price  per 

New  Orleans fO.  1 6 

I5i 

16 

18} 

30 

175 

22 

171 

20j 


Los  .\ngele 

Seattle 

St.  Louis 

Montreal ,  .  . . 

Detroit 

Baltimore ... 
Kansas  City . 
Birmingham . 


EXPLOSIVES — Price  per  pound  of  dynamite  in  small  lots; 

. • Gelatin 

$0  3075 


New  York 

Boston 

Kansas  City 

Seattle 

Chicago 

Minneapolis 

St.  Louis 

Denver 

Dallas 

Los  ..\ngeles 

Atlanta 

Baltimore^. 

Cincinnati 

Montreal 

Birmingham,  deHiered. 

New  Orleans 

San  !• 


Philadelphi 


24 

26 
.1875 

227S 

2274 
.26 
.2350 

29 
.25 
.2675 

2550 

2275 

32 

165 
.2725 
.195 
.2525 


60% 
$0.3425 
.275 
.295 
.2125 
.2525 
.2530 
.29 
.2700 
.375 
.«7 
.3025 
.27 
.2725 
.37 
.205 
.3075 
.23 
.2875 


PILES — Prices  per  lineal  foot,  pine  piles  with  bark  on,  f.o.b.  New  York. 

Diameters  Points             Length  Barge  Rail 

12in.atbutt 6  in  30  (o  50  ft.  $0   14  $0   19 

12  in.— 2  ft.  from  butt 6  in  50  to  59  ft.            0   181  0  25 

12  in.— 2  ft.  from  butt 6  in  60  to  69  ft.            0  21  0.271 

14  in— 2  ft.  from  butt  6  in  50  lo  69  ft.  0  24  0.321 

14  in —2  ft.  from  butt 6  in  70  to  79  ft.           0  26  0  34) 

14in— 2  ft.  from  butt 5  in.  80  to  89  ft.            0.33  0.42 


SCRAP — The  prices  following  are  per  gross  ton  paid  to  dealers  and  producers 
in  New  York.  In  Chicago  and  St.  Louis  the  quotations  are  per  net  ton  and 
cover  delivery  at  the  buyer's  works,  including  freight  transfer  charges. 

New  York 
No.  I  railroad  wrought  $10  50 

Stove  plate 10  50 

No.  1  machinery  cast 16  50 

Machine  shop  turnings 3  00 

Cast  borings 3  75 

lailroad  malleable  cast 9  50 

Re-rolling  rails M    50 

Helaying  rails 30  00 


SHIP  SPIKES— Current  prices  per  100  lb.: 

. —  ,Snn  Francisco  — . 
In.  Galv.  lilack 


Cliicago 

St  Louis 

$11   50 

$13  50 

12  00 

13  50 

13  50 

16  00 

4  00 

6  50 

5  50 

8  50 

12  50 

11  00 

13  00 

12  00 

30  00 

27  00 

1                     $9  10 

5 .  8  65 

!'.'.■.■.'.■.'.■.■.'.■.; 8  50 

Pittsburgh  base,  |3.25@»3  40  per  100  lb. 


$8  40 
b  65 
6  50 


$8  55 
8  25 
6  30 
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ENGINEERING  NEWS-RECORD 


DEVOTED  TO  CIVIL  ENGINEERING 
AND  CONTRACTING 


Volume  87 


NEW  YORK,  DECEMBER  8,  1921 


Number  23 


Bond  Market  Improved 

IN  ABSORBING  power  and  in  price,  the  market  for 
city,  state,  and  utility  bonds  now  shows  a  marked 
improvement.  Gilt  edged  municipal  bonds  for  some 
time  past  have  commanded  a  yielding  or  net  return 
interest  rate  of  5  to  6  per  cent,  and  utility  bonds  have 
been  1  to  2  per  cent  higher.  Last  week  Pennsylvania 
state  highway  bonds,  offered  at  4ii  per  cent,  brought 
such  a  premium  as  to  reduce  them  to  a  4.2  per  cent 
basis.  There  is  also  a  substantial  improvement  in  city 
bonds  and  the  utility  bond  outlook  is  better  than  before. 
Some  of  this  upward  trend  in  prices  is  due  to  year-end 
conditions,  so  that  as  these  pass  and  as  new  bond  issues 
are  rushed  forward  to  take  advantage  of  the  favorable 
market,  some  reaction  may  be  expected,  but  there  is 
reason  to  hope  that  this  will  not  be  enough  to  offset  the 
upward  trend.  The  reduction  in  interest  charges  will 
encourage  city,  county  and  state  governments,  and 
utility  companies  as  well,  to  start  long  delayed  and 
much  needed  improvements.  This,  in  turn,  will  help  all 
industry.  The  outlook  for  1922  is  brightened  corres- 
pondingly. 

Sanity  in  Working  Agreements 

1AST  WEEK'S  decision  of  the  Railroad  Labor  Board 
_^vv'ith  reference  to  the  working  rule.s  of  the  shop- 
craft  unions  marks  a  return  in  railroad  circles  to  some 
measure  of  sanity  in  reference  to  the  jurisdiction  of 
the  crafts.  The  vicious  rules  obtaining  under  the  na- 
tional working  agreements,  whereby  journeymen  were 
obliged  to  do  many  things  that  could  as  well  be  done 
by  common  labor  and  helpers,  and  under  which  even 
minor  repairs  could  be  performed  only  by  the  journey- 
men of  the  appropriate  craft,  are  swept  aside.  Now  a 
boiler-maker  will  be  permitted  to  handle  work  of  an- 
other craft  incidental  to  his  duties,  whereas  before,  he 
had  to  stand  idle  until  a  journeyman  of  the  other  craft 
was  secured  to  do  even  ten  minutes  of  incidental  work. 
Likewise  laborers  and  helpers  may  be  employed  for 
tasks  that  they  can  perform  but  which  heretofore  had 
to  be  done  by  journeymen.  It  is  to  be  hoped  that  the 
start  made  in  the  elimination  of  these  rules  in  the  rail- 
road shops  and  the  equally  conspicuous  beginning  made 
by  Judge  Landis  in  abrogating  eciually  vicious  rules  in 
the  building  trades  at  Chicago  will  spread  throughout 
the  country  and  to  all  classes  of  work.  The  unions  can- 
not expect  to  regain  public  sympathy  if  they  persist  in 
gouging  the  public  by  such  dishonest  working  rules. 
They  must  get  the  conception  that  only  by  contributing 
to  the  economic  strength  of  the  country  can  they  per- 
manently prosper. 

Practical  Research 

OF  THE  five  types  of  concrete  flumes  described  and 
compared  in  detail  in  the  article  in  this  issue  every- 
"iie,  says  the  author,  Mr.  Ward,  will  give  service 
"sufficiently  satisfactory  to  justify  their  creation." 
However,    the    first    type    built   was    not    "sufficiently 


satisfactory"  to  the  engineers  and  they  pushed  on 
from  one  type  to  another,  keeping  the  costs  approxi- 
mately the  same  until  they  had  developed  two  types, 
the  semi-precast  and  the  jointless  monolithic  flume, 
which  they  believe  have  slight  advantages  over  the  other 
types.  Further,  the  original  bell-and-spigot  type  they 
class  as  obsolete.  This  is  research  of  the  most  desirable 
sort.  The  comparisons  are  particularly  valuable  inas- 
much as  the  conditions  to  be  met  are  alike  as  to  inac- 
cessibility and  construction  difficulties  but  sufficiently 
varied  in  character  of  foundation  and  location  on  the 
sloping  canyon  side  to  make  them  generally  applicable 
in  the  irrigated  regions.  The  necessity  of  finding  a 
way  to  expedite  construction  during  the  short  available 
working  period  between  irrigation  seasons  is  almost 
wholly  responsible  for  the  development  of  the  semi- 
precast  type  which  in  the  end  proved  as  good  as  the 
best.  As  a  short  working  season  is  generally  common 
to  reconstruction  work  on  irrigation  projects,  this  type 
will  probably  receive  much  attention  in  the  future. 
While  the  Reclamation  Sei-vice  engineers  are  decidedly 
against  calling  the  King  Hill  flumes  an  experiment, 
nevertheless  the  work  they  have  done  on  them  and  the 
pi'Ogressive  design  and  construction  methods  aided  by 
operating  observations  show  how  a  large  organization 
can  add  to  engineering  knowledge  and  at  the  same  time 
serve  its  own  structural  needs. 

Engineers  or  Builders? 

SEVEN  men  were  crushed  to  death  last  week  by  the 
collapse  of  a  half-erected  theater  building  in  Brook- 
lyn. The  design  of  the  structure  contained  no  obvious 
faults,  but  the  collapse  appears  to  be  chargeable  es.sen- 
tially  to  that  sordid  cause,  shoddy  workmanship.  In  the 
erection  of  buildings  this  evil  is  more  common  than  in 
other  construction,  and  it  has  made  a  rather  bad  record, 
though  not  all  of  it  marked  by  fatalities.  Throughout 
the  history  of  building  it  has  been  shown  again  and 
again  that  trying  to  "get  by"  with  bad  work  leads  to 
failures.  Repeatedly  our  columns  have  emphasized  the 
danger  of  shoddy  building  work,  and  advocated  reliance 
on  the  professional  warranty  of  architect's  or  engineer's 
supervision  as  a  safeguard.  We  would  again  urge  this 
remedy  on  the  occasion  of  the  present  accident,  which 
occurred  under  the  system  of  supervision  by  the  owner, 
acting  as  his  own  contractor.  That  the  plan  of  profes- 
sional supervision  has  not  found  acceptance  hitherto 
may  indicate  that  the  public  is  unwilling  to  place  so 
much  responsibility  upon  one  class,  or  perhaps  that  it 
considers  the  plan  ineffective.  At  any  rate,  as  yet  no 
community,  no  city  or  state  has  made  professional  super- 
vision of  building  a  legal  requirement.  A  radically  dif- 
ferent method  of  control  has  been  advocated  by  some 
building  ofllcials,  and  we  believe  also  by  a  number  of 
architects,  and  is  again  brought  forward  on  the  occasion 
of  the  present  accident:  that  builders  be  licensed — pre- 
sumably on  proof  of  competence — and  that  no  building 
operations   be   permitted   except    under   direction   of   a 
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licensed  builder.  There  is  undoubted  promise  in  such 
a  system,  though  no  practical  trial  has  been  made.  But 
is  it  more  than  merely  promising?  Its  workability  and 
effectiveness  are  open  to  doubt,  to  say  the  least,  and 
pending  a  more  convincing  showing  in  this  respect  than 
has  yet  been  offered  we  shall  continue  to  believe  that 
compulsory  supervision  of  building  work  by  the  engi- 
neer or  the  architect  is  the  true  way  out  of  the  present 
condition.  As  a  help  toward  clearing  up  the  e.xisting 
uncertainty  on  the  subject,  the  advocates  of  the  build- 
ers' license  system  would  do  a  service  to  the  community 
if  they  would  present  a  thoroughly  argued  plea  for  their 
proposal,  explaining  at  the  same  time  why  professional 
supervision  would  fail  to  accomplish  the  results  sought. 

Steel  Versus  Masonry 

ONE  salient  point  in  the  description  of  the  Brooklyn 
theater  wreck  printed  on  p.  954  invites  thought. 
The  steel  roof  trusses  of  the  structure  rested  on  pilas- 
ters of  the  brick  walls,  not  on  steel  columns,  and  two  or 
three  of  these  pilasters  were  found  crushed  or  sheared 
at  the  top.  Failure  of  a  single  one  would  have  sufficed 
to  bring  down  the  roof  structure  substantially  as  it  lies. 
Without  forestalling  the  findings  of  the  criminal  author- 
ities engaged  in  investigating  the  accident,  we  may  as- 
sume that  such  failure  was  the  initial  cause.  It  was,  at 
any  rate,  a  possible  cause,  and  one  that  would  have  been 
eliminated  had  steel  columns  been  provided  to  carry  the 
trusses.  Is  it  not  time,  in  the  development  of  building 
practice,  to  demand  that  building  laws  should  require 
steel  supports  for  heavy  steel  carrying  members  such 
as  trusses  or  girders?  There  has  been  a  growing  ten- 
dency, these  many  years,  to  avoid  placing  heavy  con- 
centrated loads  on  the  brickwork  of  buildings,  and  to 
restrict  the  load-cariying  functions  of  the  masonry  to 
minor  sen-ice,  a  limitation  justified  by  the  inevitable 
uncertainties  of  load  distribution  where  steel  main 
members  are  supported  on  brickwork.  This  development 
has  taken  place  in  the  face  of  the  fact  that  every  one 
recognizes  the  strength  and  dependability  of  well  laid 
masonry  whether  stone  or  brick.  One  difficulty  is  that 
the  excellence  of  workmanship  and  the  perfection  of 
bearing  and  bracing  to  secure  the  load  distribution 
aimed  at,  and  to  avoid  disintegrating  actions  on  brick- 
work, are  far  less  easily  obtained  than  ample  design  and 
thorough  workmanship  in  a  shop-fabricated  steel  col- 
umn. Building  regulation,  we  believe,  aims  to  establish 
the  safer  practice  of  two  alternatives;  the  principle  in- 
volved herein  well  warrants  the  requirement  of  steel 
column  supports. 

A  Subject  for  Further  Study 

THERE  will  be  those  who  see  in  the  article  on  the 
Nashville  concrete  bridge  deterioration  only  destruc- 
tive criticism,  who  will  say  that  because  no  definite 
explanation  is  given  of  the  serious  condition  of  many 
of  the  slender  supporting  members  of  these  bridges, 
such  publicity  will  only  cause  unfair  discrimination 
against  concrete  and  unnecessary  uneasiness  regarding 
other  concrete  structures.  The  answer  to  this  is  that 
the  conditions  described  actually  exist  and  that  that 
existence  is  a  matter  of  vital  moment  to  all  engineers. 
If  cognizance  of  them  were  to  be  withheld  until  all  the 
reasons  why  they  occurred  were  made  available  they 
might  remain  known  only  to  those  engineers  who 
might  happen  to  be  in  Nashville.  It  will  be  quite  easy 
to  say  that  if  the  concrete  had  been  made  of  proper 


materials  and  in  proper  fashion  the  structure  would  be  ' 
in  as  good  condition  as  are  dozens  of  similar  contem- 
porary structures,  but  that  is  a  negative  way  of  looking 
at  such  cases,  all  too  common  in  the  study  of  concrete  ' 
failures,  partial  or  complete.  An  exhaustive  study  of 
the  Nashville  bridges  should  be  made.  The  engineers 
who  report  on  it  in  this  issue  have  given  it  all  the 
study  their  resources  command  but  they  would  be  the 
first  to  advocate  a  thorough  investigation  of  the  struc- 
tures, both  into  the  history  of  the  concrete,  the  methods 
and  materials  used  in  making  it,  and  into  the  physical 
properties  of  the  concrete  as  it  exists  today.  This  is 
plainly  a  case  of  steel  corrosion  and  corroded  reinforce- 
ment means  a  porous  concrete  and  the  presence  of 
water.  What  we  want  to  know  is  the  cause  and  extent 
of  the  porosity  in  the  Nashville  concrete.  Any  pecu- 
liarities of  exposure  are  quite  secondary.  The  city  of 
Nashville  will  save  its  engineers  some  worry  and  pos- 
sibly itself  some  damage  suits  if  it  considers  its  duty 
to  lie  beyond  a  mere  superficial  repair  of  the  weakened 
members. 

Well  Preserved  Cables 

IN  THE  demonstration  made  last  week  of  the  well 
preserved  condition  of  the  Williamsburg  bridge  cables 
a  valuable  piece  of  evidence  has  been  made  available 
as  to  the  permanence  of  our  large  bridge  structures. 
As  reported  on  p.  939,  this  demonstration,  together  with 
the  fuller  inspection  data  which  it  is  hoped  may  be  pub- 
lished in  the  near  future,  gives  fair  assurance  that  the 
main  parts  of  the  great  New  York  suspension  bridges 
have  an  indefinite  length  of  life  (we  are  tempted  to 
say,  unlimited  life).  Such  bridges,  in  other  words,  are 
not  subject  to  perceptible  decay,  and  so  far  as  corrosion 
is  concerned  they  may  remain  free  from  measurable 
deterioration  if  intelligent  inspection  and  maintenance 
are  applied.  As  we  look  at  the  ancient  stone  bridges 
of  Europe  we  reflect  with  wonder  and  admiration  on 
their  endurance  through  the  ages;  yet  it  is  not  beyond 
the  bounds  of  possibility  that  our  great  steel  bridges 
may  survive  as  long.  Quite  generally  the  world  has 
been  content  to  look  upon  iron  and  steel  bridges  as 
short-lived,  built  today  and  rusted  out  tomorrow.  But 
with  the  proof  from  experience  that  carefully  main- 
tained structures  are  by  no  means  perishable  but  con- 
tinue in  service  with  no  noticeable  deterioration,  these 
views  need  to  be  recast,  and  bridges  come  to  be  looked 
upon  as  enduring  works,  whose  planning  merits  the 
same  scrupulous  consideration  of  long-time  needs  as 
does  that  of  harbors  or  power  developments.  These 
facts  have  been  becoming  evident  for  a  good  while  past, 
with  doubt,  however  remaining  as  to  the  internal  preser- 
vation or  deterioration  of  large  suspension  bridge  cables. 
The  information  on  the  latter  point  which  Mr.  Byrne  is 
now  bringing  out  tends  to  establish  this  conclusion 
much  more  firmly  by  guaranteeing  the  enduring  quali- 
ties of  the  type  of  structure  upon  which  some  of  our 
most  vital  highway  communications  depend,  namely,  the 
wire  cable  suspension  bridge. 

Disarmament  Conference  and  Business 

IT  WAS  to  be  expected  that  after  the  first  interchange 
of  generalities  the  disarmament  conference  would 
settle  down  to  laborious  discussion  of  detail  in  which 
there  would  be  a  conflict  of  opinion.  Not  only  that,  but 
playing  for  advantage  was  to  be  expected.  In  turning 
into  these  channels  the  conference  is  merely  "running 
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true  to  form."  Nevertheless,  the  healthy  impression 
made  on  the  business  tone  by  the  conference  keeps  up. 
It  is  right  that  it  should  be  »o.  It  seems  inconceivable 
that  the  conference  will  adjourn  without  very  sub- 
.stantial  advantage;  even  a  small  one  will  have  a  favor- 
able effect  upon  the  business  sentiment.  A  feeling  of 
greater  security,  a  relief  from  the  burden  of  financing 
armaments,  the  release  of  men  for  productive  enter- 
prise— all  of  these  must  have  a  favorable  influence  on 
the  business  situation.  They  are  right,  therefore,  who 
hold  an  optimistic  attitude,  who  see  in  the  disarmament 
conference  another  augury  of  continued  and  increasing 
revival  of  business. 


Contracting  Not  Developing  Its  Technique 

UNIFORMITY  develops  slowly  in  methods  of  con- 
struction. Sewer  tunnel  construction  in  Detroit, 
Mich.,  one  method  of  which  is  described  in  this  issue, 
is  an  illustration.  Here,  with  a  uniform  soil  and  the 
experience  of  a  score  of  contractors  on  similar  opera- 
tions, there  is  as  great  a  variety  of  equipment  and  as 
many  processes  now  as  there  were  when  the  first  con- 
tracts were  let  over  two  years  ago. 

In  road  building,  where,  again,  conditions  favor 
standardization  of  methods  and  equipment,  there  has 
jeen  almost  no  progress  toward  uniform  practice  in  the 
ast  three  years  of  intensive  paved  road  construction. 
There  are  fewer  methods  now  than  formerly  because  a 
vhole  group  has  been  eliminated  by  the  recent  require- 
nent  of  highway  engineers  that  materials  cannot  be 
;tock-piled  on  the  subgrade.  Standardization  is  in  no 
legree  responsible. 

Two  facts  appear  to  account  for  this  slow  progress 
oward  uniform  construction  methods.  One  is  that 
ewer  opportunities  exist  in  construction  than  in  indus- 
rial  processes.     For  this  condition  there  is  no  remedy. 

The  other  fact  is  that  where  standardization  may  be 
iracticable,  contractors  do  not  possess  the  information 
equired  for  determining  equipment  or  procedui-e.  Not 
mly  is  the  information  lacking,  but  contractors  are 
naking  no  appreciable  effort  to  provide  it.  This  con- 
lition  can  be  changed  by  proper  effort. 

Who  will  make  the  effort?  The  individual  contractor 
vil!  not;  he  will  seldom  make  known  the  information 
n  which  he  bases  his  own  choice  of  plant  and  pro- 
edure.  If  he  did  so  generally,  there  would  still  be 
lecessary  some  agency  to  co-ordinate  the  information 
nd  formulate  preferred  practices. 

Obviously  this  agency  should  be  organized  contract- 
ng;  it  has  the  most  to  gain.  When  all  is  said  that  can 
le  said  of  the  importance  to  the  contractor  of  the 
lusiness  of  contracting — the  organizing,  financing,  pur- 
hasing  and  the  hiring  of  labor — the  engineer  and  the 
wner  regard  this  as  the  contractor's  personal  concern 
nd  judge  him,  as  a  contractor,  by  his  skill  and  efficiency 
n  constructing.  In  its  justifiable  efforts  to  improve  its 
lUsiness  relations  and  practices,  contracting  cannot, 
herefore,  afford  to  neglect  technical  proficiencv  nor 
ny  means  by  which  can  be  increased  the  confidence  of 
he  engineer  and  owner  that  contractors  have  this 
lualification. 

There  is  real  need  of  increased  confidence  in  the  con- 
ractor's  technical  efficiency.  In  road  building,  which  is 
low  engaging  more  contractors  than  any  other  kind  of 
ngineering  construction,  contractors  are  criticised 
nore  for  their  lack  of  definitive  practice,  their  haphaz- 


ard choice  of  equipment  and  methods,  than  for  any 
other  fault.  It  indicates,  it  is  charged,  that  contracting 
is  not  developing  its  road  building  technique.  State 
highway  departments  have  undertaken  force  account 
construction  in  many  instances  so  that  they  might  com- 
pare methods  and  processes,  which  contractors  are  not 
doing,  and  obtain  the  essential  facts,  which  contractors 
are  not  getting,  for  determining  the  preferable  methods 
.•ind  plant  under  different  ordinary  conditions. 

Contractors  should  be  doing  their  own  technical  re- 
search and  should  be  establishing  economic  construction 
practices  for  themselves.  They  are  organized,  through 
the  Associated  General  Contractors,  to  perform  the 
task.  The  association  has  done  much  to  bring  uniform- 
ity into  estimates  for  road  work  and  in  analyzing  forms 
of  contracts.  The  same  activity  in  establishing  pre- 
ferred practices  in  construction  for  various  kinds  of 
work  where  the  conditions  are  reasonably  uniform,  as 
in  road  construction,  is  badly  needed.  Preferred  prac- 
tices and  technical  proficiency  should  be  emphasized  in 
the  plans  for  1922  to  be  formulated  by  the  association  at 
its  annual  convention  next  month  in  Cleveland. 


An  Academy  of  Labor 

1AST  MAY  there  was  undertaken  at  Frankfurt-on- 
-y  Main,  a  new  experiment  in  trying  to  give  the  work- 
ers, and  employees  generally,  a  thorough  grounding  in 
the  principles  on  which  our  economic  and  political  struc- 
tures are  built.  There  was  initiated  at  the  University 
of  Frankfurt  an  Academy  of  Labor  with  a  teaching 
staff  detailed  by  the  Prussian  Ministry  of  Education 
and  with  more  than  100  students  selected  by  their  re- 
spective labor  and  employees  bodies.  The  classes  for 
the  first  school  year  are  still  in  progress  and  will  not 
terminate  until  next  February.  In  order  that  well 
qualified  persons  might  form  the  student  body,  the 
labor  organizations  are  undertaking  to  pay  all  the  living 
expenses  of  their  representatives,  so  that,  care  free, 
they  can  pursue  their  studies. 

The  particular  object  in  instituting  the  academy  at 
the  present  time  is  to  bring  to  the  restoration  of  Ger- 
many whatever  of  value  can  be  developed  by  contact 
between  experience  and  theory.  The  principle  on  which 
the  classes  are  organized  is  to  examine  the  experience 
of  the  workers  in  the  light  of  theory,  the  expectation 
being  that  there  will  be  a  modification  of  the  views  of 
the  teachers,  and  possibly  of  the  students  as  well. 

Those  directly  concerned  with  the  experiment  are  not 
ready  yet  to  reach  conclusions  regarding  its  success, 
but  the  hope  is  entertained  that  it  will  be  of  assistance 
to  solid  thinking  and  a  helpful  factor  in  Germany's 
reconstruction. 

The  idea,  generally,  fits  in  with  that  which  has  been 
frequently  urged  in  these  columns,  that  the  American 
Federation  of  Labor  needed  to  form  its  program  on  the 
basis  of  fundamental  in.stead  of  on  fighting  issues 
whose  strength  lies  merely  in  their  appeal  to  the  un- 
thinking. At  times  in  the  last  two  years  there  has  been 
a  hopeful  note  in  pronouncements  of  the  federation,  but 
within  the  last  six  months,  since  unemployment  and 
resistance  to  union  domination  began  to  make  such 
inroads  upon  its  influence,  the  federation  has  lapsed 
back  into  its  old  fighting  spirit.  In  that  direction  there 
is  no  hope  for  a  solid  improvement — at  least  as  far  a.*! 
the  influence  of  the  federation  is  concerned — in  the 
relations  between  employer  and  employee. 
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Concrete  and  Gunite  Flumes  on  the  King  Hill  Project— I 

Five  Types  Compared  as  to  Cost,  .Maintenance,  Construction  and  Serviceability — Semi-Precast 
and  Monolithic  Flumes  Have  Slight  Advantages 

By  Walter  Ward 

Project  Manager,  King  Hill  Project.  U.  S.  Reclamation  Serrice. 
King-  Hill,  Idaho 


Probably  every  reasonable  type  and  combination  of 
types  of  concrete  and  gunite  flumes  are  included  in  the 
list  of  structures  built  on  the  King  Hill  Project  by  the 
U.  S.  Reclamation  Service  under  Mr.  Ward's  direction. 
All  of  the  flumes  have  now  seen  service  through  at 
least  two  seasons.  In  the  summer  of  1919  a  repre- 
sentative of  "Engineering  N eios-Record"  happened  in 
on  Mr.  Ward  and  made  arrangements  for  the  present 
article  after  a  day's  trip  over  the  work  which  had  then 
reached  the  stage  of  preparations  for  the  final  type  of 
flume  tried — the  semi-precast.  So  valuable  ivas  the  data 
then  available  to  the  irrigation  engineer,  loho  because 
of  the  toidespread  drouth  tvas  that  year  as  never  before 
confronted  with  the  necessity  of  loaste  prevention,  that 
Mr.  Ward  consented  to  the  preparation  of  a  brief  pre- 
liminary article  (see  "Engineering  News-Record,"  April 
1,  1920,  p.  661).  His  consent  was  only  obtained,  how- 
ever, under  the  proynise  of  an  opportunity  to  "clean  up" 
the  subject  at  a  subsequent  date  when  a  full  report 
backed  by  the  experience  of  at  least  a  full  year's  oper- 
ation could  be  presented.  Since  Mr.  Ward  prepared  the 
article  another  irrigation  season  has  closed  but  he 
writes  that  no  changes  are  necessary. — Editor. 


FIVE  different  types 
of  reinforced-concrete 
flume  on  the  U.  S.  Rec- 
lamation Service  King 
Hill  Project,  Idaho,  have 
been  tried  out  and  com- 
parative experience  is 
now  available.  The  types 
are  semi-precast  and 
monolithic  (called  here- 
after concrete) ,  gunite, 
combination  gunite-and- 
concrete,  and  concrete 
with  b  e  1 1-a  n  d-s  p  i  g  o  t 
joints.  The  first  two  are 
the  least  expensive  to 
build  but  the  others  have 
proved  sufficiently  satis- 
factory to  justify  their 
erection. 

Some  types  have 
marked  advantages  un- 
der certain  conditions. 
All  are  safe  on  rock 
foundations,  the  choice 
then  being  left  entirely 
to  first  cost,  maintenance 

and  estimated  useful  life.  Flumes  without  joints,  either 
concrete  or  gunite,  will  have  a  lower  maintenance  charge 
than  the  flumes  with  joints.  Where  the  foundation  is 
clay,  or  loam  which  might  become  saturated  with  water 
and  freeze  in  winter  or  which  might  settle  under  the 
flume  during  operation,  flumes  with  joints  are  not  safe. 
On  such  foundations  with  continuous  flumes  either  con- 
crete or  gunite,  there  is  considerably  less  chance  of 
lieaving  and  little  if  any  chance  of  erosion. 

Bell-and-spigot  flume  should  probably  be  considered 
an  obsolete  type  as  it  has  the  highest  cost,  probably  the 
shortest  useful  life,  and  the  following  disadvantages 
which  do  not  obtain  in  the  other  types:  Unless  located 
on  rock  the  leakage  causes  erosion  with  ultimate  settle- 
ment and  failure.  Freezing  throws  the  sections  out  of 
grade  further  increasing  the  leakage  and  decreasing  the 
capacity.  Provided  it  has  a  suitable  foundation  the 
semi-precast  has  a  marked  advantage  when  the  building 
season  is  short. 

A  gunite  flume  would  not  i..-ove  economical  unless  a 
considerable  volume  of  work  is  undertaken,  as  it  re- 
quires a  larger  amount  of  special  equipment  than  a  con- 
crete flume,  and  skilled  operators.  Until  the  useful  life 
period  is  known  no  choice  can  be  made  between  the 
concrete  flume  without  joints  and  the  combination 
gunite-and-concrete  type.  Local  conditions  and  first 
cost  must  then  govern.  On  this  work  the  former  is 
slightly  cheaper.  In  the  gunite  flumes  the  cross-ties 
present  a  barrier  against  which  weeds  and  floating 
debris  lodge. 

The  King  Hill  project  is  a  long  narrow  project  with 
a  main  canal  52  miles  long  taking  its  supply  from  the 


Malad  River,  a  spring- 
fed  stream  tributary  to 
the  Snake  River.  It  fur- 
nishes an  unfailing  sup- 
ply of  300  sec.-ft.  A 
large  part  of  the  canal 
system  is  located  in  the 
Snake  River  canyon  in 
south  central  Idaho  and 
crosses  numerous 
gulches,  creeks  and  is 
four  times  siphoned 
across  Snake  River. 
Wherever  the  topog- 
raphy and  soil  formation 
permit,  the  canal  is  an 
ordinary  earth  channel, 
but  the  long  stretches  of 
the  canal  located  in  the 
Snake  River  canyon  are 
on  side  hill  slopes  so 
steep  that  the  only  type 
of  structure  feasible  is  a 
flume  built  on  a  bench 
excavated  in  the  hillside. 

The    Snake    River    and 

the  deeper  gulches  and 
creeks  are  crossed  by  means  of  inverted  siphons.  There 
are  seventeen  of  these  siphons  on  the  main  canal  rang- 
ing from  48  in.  to  100  in.  in  diameter.  The  main  canal 
consists  of  37i  miles  of  open  earth  channel,  5  miles  of 
pipe  line  and  9i  miles  of  flume. 

In  Engineering  News-Record,  April  1,  1920,  p.  661, 
was  a  brief  account  of  the  reconstruction  program  to- 
gether with  a  description  of  the  early  history  of  the 
project  from  its  opening  in  1908  leading  up  to  the  con- 
tract in  1917  between  the  State  of  Idaho  and  the  King 
Hill  Irrigation  District,  and  the  Reclamation  Service 
whereby  the  latter  agreed  to  reconstruct  the  project  to 
prevent  its  reversion  to  desert.  At  the  end  of  nine 
years  many  of  the  wooden  flumes  and  siphons  had 
nearly  reached  the  end  of  their  useful  life. 

After  an  examination  by  the  engineers  of  the 
Reclamation  Service  of  the  wooden  structures  that  were 
then  in  place,  they  decided  that  a  more  permanent  type 
of  construction  was  absolutely  necessary  for  the  suc- 
cess of  the  project.  Several  types  of  flume  were  studied, 
the  principal  ones  being  semi-circular  wood-stave  flume, 
metal  flume,  gunite  flume  and  concrete  flume.  The  fac- 
tors influencing  the  type  of  structure  to  be  built  were 
the  first  cost,  the  u.seful  life,  the  ultimate  cost  and 
the  service  that  each  type  could  be  expected  to  give. 
Estimates  made  in  1917  based  upon  the  cost  of  both 
labor  and  material  prevailing  at  that  time  indicated  that 
a  semi-circular  wood-stave  flume  with  an  estimated 
useful  life  of  20  years  would  cost  $9.20  per  lin.ft.  A 
14-gage  galvanized-metal  flume  with  timber  sub-struc- 
ture resting  on  concrete  sills  would  cost  $12.40  per 
lin.ft.  and  would  have  a  useful  life  of  20  years.    A 
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It  was  deemed  necessary  that  this  contraction  joint 
should  (1)  not  weaken  the  flume  section;  (2)  should 
be  provided  with  a  filler  of  some  elastic  material  that 
would  prevent  spalling  of  the  concrete  due  to  expansion ; 
(3)  should  be  easily  and  cheaply  constructed  and  (4) 
should  be  watertight.  It  was  decided  that  the  bell-and- 
spigot  joint  with  either  burlap  soaked  in  asphaltum  or 
a  wooden  filler  would  most  nearly  meet  requirements. 

The  economical  spacing  of  the  contraction  joints  was 
a  subject  of  considerable  study.  One  contraction  joint, 
regardless  of  distance  between  joints,  was  estimated  to 
cost  $13.10.  The  cost  per  linear  foot  of  flume  due  to 
the  joints  would  therefore  be  inversely  proportional  to 
the  distance  between  joints.  On  the  other  hand  the 
amount  of  steel  required  for  temperature  reinforcement 


FIG.  1.     DETAILS  OKE  BELJ.-AND-SPIGOT  FLUME 
Longitudinal  rods  =  g"  i.  12  in.  c.  to  c. 
Transverse  rods  :r;  g"  d.  9  to  \\\  in.  c.  to  c. 

?unite  flume  and  a  crete  flume,  each  with  an  esti- 
nated  useful  life  of  years,  would  cost  $12.50  per 
in.ft.  For  purposes  :omparison  all  estimates  were 
jased  on  a  carrying  ctity  of  300  sec.-ft. 

It  was  decided  thate  ultimate  cost  of  the  gunite 
md  concrete  flumes  :ld  be  considerably  less  than 
nther  tlie  wood-stave  metal  flume,  due  to  the  fact 
;hat  they  would  havo  many  years  greater  useful 
ife.  Also  these  flumwere  more  watertight,  which 
fact  alone  would  tend  eliminate  either  of  the  other 
;ypes,  because  much  of>  foundation  is  of  such  a  char- 
icter  that  it  will  eroded  settle  rapidly  under  a  flume 
vhich  has  any  considde  leakage. 

Concrete  Flume  n  Bell-and-Spigot  Joints 

A  concrete  flume  i  bell-and-spigot  contraction 
oints,  one  of  the  firauilt,  was  adopted  because  a 
lume  with  contracticjoints  at  frequent  intervals 
•equires  such  a  small  :unt  of  temperature  steel  that 
t  was  assumed  that  Icost  would  be  materially  re- 
iuced.  Further,  the  1  that  flumes  built  heretofore 
without  contraction  j(s  and  with  only  a  nominal 
imount  of  temperature  el  had  not  been  entirely  satis- 
factory where  there  wa range  of  temperature  similar 
jQt  that  of  southern  Ida  The  6-in.  side  walls  of  this 
lume  are  reinforced  asitilevers  so  that  no  cross-ties 
ire  necessary.  Althouthe  flume  will  carry  the  re- 
luired  capacity  with  a  board  of  1  ft.,  the  side  walls 
ire  designed  to  withstathe  load  with  the  flume  run- 
ning full.  Additional  [forcing  steel  was  placed  in 
the  bank  wall  wherever  '■as  expected  that  sand  would 
:ollect  behind  the  flume  subject  this  wall  to  external 
pressure.  The  comparr^ly  small  amount,  0.181  per 
Mnt,  of  longitudinal  steced  as  reinforcement  against 
temperature  changes  haaved  ample,  as  some  sections 
of  this  type  of  flume  1  been  in  service  for  three 
years  and  no  temperatuiracks  have  developed. 

Contraction  joints  wi\n  elastic  filler  were  spaced 
on  tangents  at  interval:"  22  ft.  9  in.  for  bell  sec- 
tions and  at  intervals  of  ft.  3  in.  for  spigot  sections. 
Both  sections  are  6  in.  :-ter  on  curves  to  permit  of 
the  economical  use  of  thime  length  steel  as  used  in 
the  tangent  sections.  Textra  length  of  the  longi- 
tudinal bars  on  the  insid"  the  curve  was  cut  off  and 
used  to  lengthen,  with  a  lap,  the  corresponding  bar 
on  the  outside  of  the  cur  Before  adopting  this  con- 
traction joint  considerativvas  given  to  various  types 
with  distances  between  jo  ranging  from  10  to  100  ft. 


PIG.  2.     BELL-AND-SPIGOT  TYl'i:   IN    I'L.M'l', 

increases  with  the  distance  between  joints.  Computa- 
tion based  on  these  two  factors  showed  the  economical 
spacing  to  be  approximately  24  ft. 

Experience  demonstrated  that  the  results  of  these 
computations  were  erroneous  as  they  did  not  take  into 
account  the  fact  that  all  the  work  of  building  forms 
and  placing  concrete  was  retarded  on  account  of  these 
joints;  therefore,  the  figure  of  $13.10  used  as  the  cost 
of  a  contraction  joint  is  considerably  too  low.  Later 
estimates  giving  proper  weight  to  all  these  items  showed 
the  economical  distance  to  be  at  least  three  times  the 
distance  used.  In  fact  the  amount  of  longitudinal  steel 
required  for  temperature  reinforcement  in  a  section 
thus  determined  would  approach  so  closely  the  amount 
needed  in  a  flume  without  joints  that  the  cost  of  the 
two  types  would  be  approximately  the  same  instead  of 
being  in  favor  of  the  contraction  joint  type  as  supposed. 

Of  the  two  kinds  of  filler  used  in  the  contraction 
joint,  the  first  was  designed  to  allow  the  flume  to  be 
poured  continuously  and  consisted  of  a  1  x  6-in.  board 
to  provide  the  elastic  filler  between  two  adjacent  sec- 
tions and  an  8-in.  strip  of  22-gage  metal  coated  with 
asphalt  to  separate  the  bell  from  the  spigot  and  pro- 
vide the  slip  joint.  It  was  expected  that  this  board- 
and-metal  strip  could  be  held  in  position  while  the 
concrete  was  poured  on  each  side  simultaneously,  com- 
pleting the  joint.  It  was  found  to  be  very  diflicult  to 
hold  this  board  and  the  metal  strip  in  place  while  the 
concrete  was  being  spaded  and  they  were  frequently 
crowded  out  of  position,  to  a  large  measure  destroying 
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the  utility  of  the  joint.  Thi.s  filler  was  therefore  aban- 
doned in  favor  of  one  made  of  burlap  strips  soaked  in 
asphalt. 

One  objection  to  a  filler  of  the  latter  type  is  that  it 
cannot  be  placed  until  after  the  bells  have  been  poured 
and  the  forms  stripped,  which  necessitates  the  building 
of  the  flume  in  alternate  sections  requiring  twice  as 
many  forms  to  accomplish  the  same  amount  of  work 
daily  as  a  flume  that  can  be  poured  continuously.  The 
fillers  were  at  first  made  by  dipping  the  burlap  strips 
in  hot  asphalt.  The  difficulty  experienced  in  placing 
them  so  that  they  would  not  wrinkle  and  form  pockets 
at  the  joint  was  overcome  by  laying  the  burlap  strips 
in  a  form  of  the  required  length  and  width  and  then 
filling  the  form  with  the  hot  a.sphalt.  A  filler  made  in 
this  manner  is  much  more  pleasant  to  handle,  does  not 
wrinkle  and  makes  a  better  and  tighter  joint.  The 
slip  joint  was  made  by  substituting  a  strip  of  the  bur- 
lap and  asphalt  for  the  sheet  iron. 

The  location  survey  was  made  to  fit  the  existing  bench 
as  closely  as  possible,  keeping  the  flume  at  all  times  on 
an  undisturbed  and  solid  foundation.  The  curves  were 
made  true  arcs,  and  at  first  had  center-line  radii  of 
50,  75,  100  and  200  ft.     Later  the  use  of  the  75,  100 
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and  200-ft.  radii  curves  was  discontinued  and  -lO-ft. 
radius  curves  only  were  used.  The  adoption  of  the 
sharper  curve  reduced  the  length  of  curved  flume  and 
simplified  the  form  work.  About  30  per  cent  of  this 
flume  is  on  curves  and  as  the  form,  work  on  curves 
cost  50c.  per  lin.ft.  more  than  on  tangent,  every  effort 
was  made  in  the  location  to  reduce  the  curvature.  This 
additional  amount  could  be  spent  on  excavation  to  elimi- 
nate curvature. 

Teams  and  scrapers  were  used  as  far  as  possible  in 
the  excavation,  although  considerable  hand  work  was 
necessary  on  the  hillside  in  opening  it  up  before  the 
stock  could  get  a  footing.  After  the  teams  had  roughed 
out  the  bench  soroe  hand  work  was  then  necessarj'  to 
finish  the  subgrade. 

Approximately  450  ft.  of  re-usable  timber  form  panels 
were  needed  for  each  crew  building  flume.  It  was 
neither  practicable  nor  economical  to  make  sufficient 
forms  to  have  exactly  the  proper  panel  length  for  all 
combinations  of  curves  and  tangents  at  the  beginning 
and  end  of  curves;  therefore,  a  part  of  the  panels  was 
made  of  proper  lengths  to  fit  exactly  the  inside  radius 
on  the  .sharpest  curve  f  which  would  be  the  shortest  pos- 
sible panel  length)  and  the  remainder  to  fit  exactly  the 
section  on  tangent  (which  would  be  the  most  common 
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length  used  and  also  an  averalength  on  curves h 
Some  combination  of  these  pane^'ould  usually  either 
fit  exactly  or  lack  only  a  few  iis  of  closing  at  the 
mid  point.  Wherever  this  gaps  less  than  1  ft.  a 
16-gage  sheet-iron  plate  was  tsd  on  the  inside  of 
the  form  to  close  it.  Where  thep  was  more  than  1 
ft.  one  or  more  short  panel  fo  of  1  ft.  or  IJ  ft. 
length  were  used  with  the  sharon.  A  supply  of 
templets,  either  straight  or  cu)  proper  curvature, 
was  made  and  bolted  to  the  bacide  of  the  panels  as 
they  were  erected  to  hold  the  ns  to  proper  align- 
ment. 

Braced  frames  or  bents  were  i  to  stiffen  and  hold 
the  forms  plumb.     This  frame  i  supported  the  run- 
way plank  on  which  the  concre'arts  were  operated. 
Care  was  taken  to  prevent  the  me  from  resting  on 
the  top  of  the  form  panels  anubject  the  concrete, 
when  [ially  set,  to  the  vi- 
bratioicidental  to  wheeling 
the    cfete    carts    over    the 
runwa 

Forfor  450  ft.  of  flume, 
in  usee  seasons  with  some 
repaiiork,  were  worn  out 
after  Ig  used  to  build  6.000 
ft.  of  ne.  If  used  continu- 
ously y  would  have  lasted 
some\t  longer. 

She  River  was  the  only 
source  of  water  supply  availabhr  construction  work. 
Triplex  pumps  with  a  capacity  60  gal.  per  minute, 
driven  by  gas  engines,  were  italled  at  convenient 
points  along  the  river,  and  theter  was  pumped  into 
temporarily  constructed  tanks  ted  at  points  from  60 
to  200  ft.  in  elevation  above  thume  bench,  making  a 
total  lift  of  from  360  to  500  This  pumping  plant 
provided  suflScient  water  for  aurposes,  and  was  dis- 
tributed by  gravity  to  camps,  'als,  mixers  and  along 
the  flume  bench  for  sprinkling  concrete.  To  prevent 
freezing  during  the  winter  mos  it  was  necessary  to 
bury  all  of  the  main  lines  tl  could  not  be  readily 
drained  to  a  depth  of  2  ft. 

Handling  of  Aerials 

Suitable  sand  and  gravel  v  uncovered  at  varioust 
points  along  the  work  rangini  distance  from  *  to  3 
miles  from  the  mixer  sites,  iregate  was  screened  at 
the  pit  and  hauled  to  the  m"  sites  in  horse-drawn 
2-yd.  dump  wagons  or  by  2-  trucks  equipped  with 
dump  bodies. 

The  gravel  was  well  gra  and  was  screened  to 
a  maximum  size  of  2A  in.  some  cases  the  most 
available  gravel  was  found  r  the  bed  of  the  river 
in   which   case   it    was   hoist'by    means   of   a   steam 
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hoist  operating  gravel  cars  on  an  industrial  track,  to 
the  road  above  the  flume  bench  and  then  distributed 
by  wagons  and  trucks  to  the  mixer  sites. 

Portland  cement  delivered  to  the  nearest  railway  sta- 
tion was  hauled  to  the  mixer  sites  in  2-ton  trucks,  where 
it  was  stored  until  used. 

Reinforcing  steel  was  purchased  in  sizes  and  lengths 
that  would  cut  with  minimum  waste.  This  steel  was 
hauled  by  truck  to  a  central  yard  at  the  work  where  it 
was  cut  and  bent  to  proper  lengths  and  shapes.  The 
bending  of  this  steel  was  materially  expedited  by  build- 
ing a  rigid  bench  on  which  templets  of  the  proper 
dimensions  were  fixed  and  around  which  the  steel  was 
bent  to  required  shapes.  After  some  experience,  two 
men  could  cut  and  bend  from  350  to  400  transverse  bars 
per  day.  In  placing  this  steel  in  the  forms  crews  were 
able  to  place  two  or  three  times  as  much  steel  by  using 
tying  tools  and  tie  wire  of  proper  lengths  instead  of 
ordinary  pliers  and  straight  wire. 

As  there  was  not  sufficient  room  on  the  flume  bench 
for  a  construction  or  operating  road,  it  was  necessary 
to  build  a  construction  road  on  the  hillside  above  the 
flume.  While  the  road  was  located  as  near  the  flume  as 
possible  it  was  in  some  cases  a  half  mile  distant  re- 
quiring spur  roads  to  be  built  to  the  mixer  sites. 

Mixing  and  Placing  Concrete 

The  location  of  the  mixing  plants  and  the  transport- 
ing of  the  concrete  from  the  mixers  to  the  forms  was 
controlled  largely  by  local  conditions  but  usually  one  of 
the  three  following  described  methods  was  employed: 

1.  Where  the  construction  road  was  parallel  to  and  only 
a  short  distance  from  the  flume  bench  and  where  the  flume 
bench  was  too  narrow  to  operate  a  team  and  wagon,  the 
mixer  plants  were  located  on  the  construction  road  at 
i-mile  intervals.  Concrete  from  these  plants  was  hauled 
along  the  road  in  one-horse  S-yd.  carts  to  a  point  below 
which  the  flume  building  was  then  in  progress.  The  con- 
crete was  then  spouted  from  the  road  to  a  hopper  on  the 
flume  bench  and  distributed  from  this  hopper  by  hand-carts 
operated  on  runways  laid  on  top  of  the  flume  forms.  The 
chutes  from  the  road  to  the  flume  bench  were  spaced  at 
600-ft.  intervals  requiring  the  concrete  to  be  distributed 
by  hand  a  maximum  distance  of  300  ft.  either  side  of  the 
chute. 

2.  Where  the  flume  bench  was  wide  enough  to  permit  the 
operation  of  teams  and  wagon  alongside  the  flume  the 
mixer  plants  were  located  at  J-mile  intervals.  A  batch 
of  concrete  was  spouted  from  the  mixer  into  three  one-man 
size  concrete  carts.  These  carts  were  pushed  onto  a  flat- 
top wagon  and  hauled  along  the  flume  bench  to  the  forms. 
As  the  wagon  bed  had  been  built  to  approximately  the  same 
elevation  as  the  flume  forms  the  carts  were  easily  pushed 
from  the  wagon  onto  the  runway  laid  on  the  forms  and  the 
concrete  deposited  at  any  desired  point.  This  method  was 
the  most  economical  as  it  was  more  flexible  than  the  first 
and  third  method  and  did  not  require  forms  to  be  left  in 
place  to  act  only  as  a  support  for  the  runway  as  was  often 
the  case  in  the  first  and  third  method. 

3.  Where  the  construction  road  could  not  be  brought 
closely  parallel  to  the  flume  bench,  nor  operating  roads  be 
maintained  thereon,  mixer  sites  were  located  on  the  hillside 
above  the  flume  at  approximately  900-ft.  intervals  and  con- 
nected to  the  main  road  by  spurs.  The  concrete  was  spouted 
directly  from  the  mixer  to  a  hopper  on  the  forms  from 
which  point  it  was  distributed  along  the  flume  by  hand-carts 
a  maximum  distance  of  450  ft.  each  way  from  the  hopper. 
Although  in  many  cases  this  was  the  only  practical  method 
to  follow,  the  cost  was  somewhat  higher  than  either  of  the 
other  two  methods. 

Drainage  was  provided  to  prevent  surface  water  or 
leakage  from  the  flume  collecting  behind  the  flume  and 


soaking  into  the  foundation.  This  was  accomplished  by 
laying  a  4-in.  open  joint  vitrified  tile  pipe  parallel  to 
the  flume,  slightly  below  and  on  the  same  slope  as  the 
floor.  Relief  drains  were  provided  every  100  ft.  by  lay- 
ing a  4-in.  bell-and-spigot  tile  pipe  from  the  drainage 
line  at  right  angles  and  under  the  floor  of  the  flume 
discharging  over  the  side  of  the  bench. 

The  procedure  in  building  this  flume  after  the  grad- 
ing was  completed  and  the  drainage  system  installed 
was  as  follows: 

The  outside  forms  were  set  up  to  line  and  grade,  the 
reinforcing  steel  placed  and  then  the  inside  forms  were 
set  up  and  all  forms  braced.  The  floor  was  poured  first 
and  allowed  to  get  a  partial  set  before  the  side 
walls  were  poured.  In  warm  weather  the  forms  were 
allowed  to  stay  in  place  one  day  and  in  cold  weather 
from  two  to  three  days  before  they  were  stripped  and 
moved  ahead.    After  the  forms  were  stripped  the  con- 
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Crete  was  sprinkled  for  ten  days  to  cure  it.  During 
freezing  weather  the  concrete  was  covered  and  protected 
from  freezing  with  artificial   heat. 

The  only  advantage  that  the  bell-and-spigot  type  of 
flume  has  over  the  other  types  is  that  it  requires  a  less 
amount  of  temperature  steel,  which  advantage  at  the 
present  cost  of  steel  and  labor  is  offset  by  the  greater 
amount  of  labor  required.  The  disadvantages  are  as 
follows : 

1.  It  is  impossible  at  a  reasonable  cost  to  build  expansion 
and  contrr.ction  joints  that  are  sufficiently  water-tight. 

2.  The  leakage  from  imperfect  joints,  unless  the  flume  is 
built  on  a  very  solid  foundation,  is  likely  to  cause  settle- 
ment which  in  turn  increases  the  leakage  and  finally  leads 
to  failure  of  the  flume. 

3.  In  climates  where  the  foundation  of  the  flume  freezes 
during  the  winter  months  the  spigot  sections  are  likely  to 
heave,  throwing  such  sections  out  of  grade  and  opening  the 
joints  so  that  when  the  flume  is  refilled  serious  leakage 
occurs. 

4.  The  continuity  of  the  forms  being  broken  at  each  joint, 
it  is  difficult  to  hold  the  forms  sufficiently  riprid  to  maintain 
an  even  thickness  of  concrete  in  the  side  walls. 

5.  The  progress  is  greatly  retarded  on  account  of  erect- 
intr  the  forms  for  the  contraction  joints,  and  double  the 
Icnfrth  of  forms  are  required  in  a  type  where  the  concrete 
is  poured  in  alternate  sections  as  in  one  which  can  be  poured 
continuously. 

6.  The  maintenance  of  this  flume  will  be  considably  higher 
than  any  of  the  other  types. 
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Of  this  type  a  length  of  2i  miles  has  been  built  and 
it  is  believed  that  it  will  give  good  service  for  its  e.\- 
pected  useful  life. 

Concrete  Flume  Without  Joints 

As  the  contraction  joints  were  directly  responsible  for 
all  the  objections  arising  in  connection  with  the  bell- 
and-spigot  flume,  a  flume  without  joints  was  designed. 

To  build  such  a  flume  sufficient  longitudinal  rein- 
forcement must  be  provided  to  prevent  contraction 
cracks  of  sufficient  size  to  permit  water  to  escape.  It 
was  computed  that  wath  a  temperature  variation  of  70 
deg.  F.  and  with  sufircient  reinforcing  steel  to  force 
the  concrete  to  crack  at  .'">- ft.  intervals  the  cracks  would 
be  .<so  small  as  not  to  be  objectionable. 

The  temperature  in  southern  Idaho  ranges  from  about 
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20  deg.  F.  below  zero  to  120  deg.  F.  above;  therefore 
flumes  constructed  during  the  summer  months  would 
be  subjected  to  a  temperature  variation  of  140  deg.  and 
would  require  a  prohibitive  amount  of  temperature  steel 
unless  some  means  could  be  found  to  take  advantage  of 
a  lower  temperature  variation.  This  was  accomplished 
by  building  the  flume  in  sections  300  ft.  long  when- 
ever the  temperature  was  above  50  deg.  and  leaving 
18  in.  joints  between  sections.  The  longitudinal  steel 
from  adjacent  sections  was  allowed  to  extend  unre- 
strained across  the  joint  permitting  the  flume  to  move 
freely  in  each  direction.  During  the  fall  months  when 
the  temperature  dropped  to  between  40  and  50  deg.  F. 
these  joints  were  poured  bonding  all  the  longitudinal 
steel  together.  This  method  had  the  same  effect  as 
pouring  all  of  the  flume  at  the  lower  temperature.  It 
was  estimated  that  the  length  of  the  sections  that  could 
be  poured  in  the  summer  months  would  be  the  length 
of  flume  that  the  longitudinal  steel  could  drag  along  its 
foundation  without  failure,  assuming  that  the  flume 
would  be  anchored  at  and  pull  an  equal  distance  each 
side  of  the  center  point.  In  the  case  of  curves  with 
a  large  central  angle  the  joints  were  placed  not  more 
than  150  ft.  each  side  of  the  curve. 

Using  3-in.  square  twisted  steel  bars  with  an  elastic 
limit  of  55,000  lb.  per  sq.in.,  computations  showed  that 
0.65  per  cent  of  steel  was  necessary  to  force  the  con- 
crete to  crack  at  6-ft.  intervals  and  when  the  tempera- 
ture variation  was  70  deg.  the  cracks  would  be  0.0327 
in.  in  width.  However,  the  cracks  would  only  be  0.013 
in.  in  width  at  the  lowest  temperature  at  which  water 
would  be  carried  in  the  flume.  Using  1-in.  bars  in  the 
floor,  0.43  per  cent  of  steel  was  required  to  force  cracks 
at  the  same  intervals  with  the  same  range  of  tempera- 


ture. The  side  walls  were  designed  as  vertical  canti- 
levers and  required  no  cross-ties. 

The  side-wall  forms  a  right  angle  at  the  point  it 
joins  the  floor;  while  in  the  bell-and-spigot  type  of 
flume,  a  fillet  is  used  as  an  extra  factor  of  safety.  The 
fillet  can  be  safely  omitted  as  the  flume  is  amply  strong 
without  it  and  it  adds  a  decidedly  objectionable  com- 
plication in  the  forms,  particularly  on  curves. 

For  all  practicable  purposes  this  flume  is  watertight, 
and  no  tile  drain  system  is  required.  Cross-drains  under 
the  flume  of  12-in.  tile  or  12-in.  square  concrete  boxes 
were  provided   at  intervals  to  carry  off   storm  water. 

Importance  of  Form  work 

Previous  experience  showed  plainly  that  the  progress 
and  cost  of  the  concrete  in  this  class  of  work  depended 
largely  on  the  forms.  Therefore,  a  new  type  of  re-usable 
forms  in  16-ft.  panels  was  developed  using  a  minimum 
amount  of  material  and  offering  possibilities  of  rapid 
erection.  On  account  of  the  leakage  caused  by  form 
wires  and  the  time  and  trouble  required  in  placing 
them,  this  method  of  tying  the  forms  together  was  aban- 
doned in  favor  of  the  use  of  steel  pins  which  could  be 
removed  from  the  concrete  when  the  forms  were  taken 
down.  The  holes  resulting  from  the  use  of  these  pins 
were  plugged  with  grout  as  soon  as  the  pins  were 
removed.  These  forms  were  designed  with  an  idea  of 
eliminating  as  much  work  as  possible  and  at  the  same 
time  having  a  set  of  forms  which  would  not  spread 
when  in  place.  With  this  in  mind,  bolts,  coupling  pins 
and  other  labor-saving  mechanical  devices  were  used 
wherever  possible.  These  forms  proved  to  be  entirely 
satisfactory  and  their  use  lowered  form  costs  40  per  cent. 
Following  the  installation  of  the  cross  drainage,  two 
3  X  6-in.  planks,  one  on  either  side  and  parallel  to  the 
center  line,  were  placed  at  such  distances  from  the  cen- 
ter line  that  they  would  come  directly  under  the  outside 
of  the  forms.  These  planks  were  placed  to  exact  grade 
of  the  foundation  and  a  straight  edge  was  then  used 
with  its  ends  resting  on  them  to  level  off  the  subgrade. 
The  procedure  in  the  erection  of  the  forms  and  the 
placing  of  the  steel  was  as  follows:  The  outside  panels 
together  with  the  posts  and  templets  were  set  up  and 
held  together  with  the  top  cross-braces.  The  steel  was 
placed  and  the  inside  panels  and  posts  were  suspended 
from  the  top  cross-beams.  The  inside  templets  were 
placed  on  the  brackets  and  all  securely  held  in  place  by 
the  inside  struts  and  braces.  Fig.  5  shows  the  forms 
and  reinforcing  steel  in  position. 

After  the  forms  were  set  up  it  was  only  necessary  to 
put  a  bulkhead  in  the  forms  at  the  end  of  each  day's  run, 
the  usual  method  in  this  connection  being  to  run  as 
much  floor  with  4  in.  of  the  side  walls  as  could  be  poured 
in  the  forenoon.  The  bulkheads  were  then  placed  across 
the  flume  at  this  point  and  in  the  afternoon  the  side 
walls  were  poured. 

It  was  found  when  the  joints  were  poured  that 
there  was  enough  variation  in  the  temperature  during 
the  time  that  it  took  the  concrete  to  set  to  cause  a 
movement  of  the  steel  in  the  joints,  thus  tending  to 
break  the  bond  between  the  steel  and  the  concrete.  To 
overcome  this  tendency  an  oxy-acetylene  welding  outfit 
was  used  to  weld  the  reinforcing  bars  in  the  joints  be- 
fore the  concrete  was  poured,  thus  making  the  rein- 
forcement continuous  and  preventing  any  movement  due 
to  contraction. 

During  the  warmer  weather  forms  could  be  removed 
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from  the  concrete  the  day  following  pouring  but 
as  the  weather  grew  colder  it  was  necessary  to  leave 
these  forms  in  place  for  a  longer  period.  The  concrete 
was  protected  from  freezing  by  covering  the  structure 
with  burlap  and  by  keeping  fires  on  the  inside  of  the 
flume.  The  most  efficient  kind  of  stove  and  the  most 
easily  fired  was  a  15-in.  corrugated  pipe  10  ft.  long.  One 
of  these  stoves  would  accommodate  long  sticks  of  wood, 
which  saved  labor  and  at  the  same  time  produced  as 
much  heat  as  several  ordinary  sheet-iron  stoves. 

An  average  day's  work  was  about  125  lin.ft.  of  this 
size  flume,  containing  0.425  cu.yd.  per  lin.ft. 

Approximately  2  miles  of  this  type  of  flume  have 
been  built  and  it  has  proved  entirely  satisfactory.  It 
has  overcome  all  the  objectionable  features  mentioned 
in  connection  with  the  bell-and-spigot  type,  and  to  date 
has  developed  no  weak  point. 

All  Gunite  Flume 

The  gunite  flume  is  built  without  joints  and  is  de- 
signed with  sufficient  longitudinal  temperature  steel  to 
force  the  gunite  to  crack  at  24-in.  intervals.  It  was 
observed  after  this  flume  had  been  built  for  some  time 
that  instead  of  cracking  at  24-in.  intervals,  a  very  fine 
hair  crack  appeared  every  10  in.  at  the  point  the  trans- 
verse steel  reduced  the  gunite  section.  The  walls  of  the 
flume  are  designed  as  simple  vertical  beams  and  the 
load  from  the  water  pressure  is  transmitted  from  these 
walls  to  the  floor  and  to  a  coping  or  rail,  reinforced  as 
a  continuous  beam,  built  on  top  of  each  wall.  Tie  bars 
across  the  top  of  the  flume  at  8-ft.  intervals  connected 
the  copings.  The  flume  was  built  on  a  6-in.  gravel 
foundation  which  provided  ample  drainage  for  any  pos- 
sible leakage  from  the  flume  and  also  the  ordinary 
surface  drainage,  except  at  the  crossing  of  small  draws 
where  additional  tile  drains  were  installed  to  carry  off 
surface  water. 

The  aggregate  used  in  the  gunite  was  1  part  cement 
and  4  parts  sand.  It  was  found  that  when  this  mix 
was  shot  onto  the  forms  there  was  a  rebound  amounting 
to  about  25  per  cent  of  the  sand;  the  amount  of  the 
rebound  depending  largely  upon  how  well  the  sand  was 
graded  and  more  particularly  upon  the  percentage  of 
small  particles.  This  rebound  was  found  to  contain 
practically  no  cement. 

The  hydraulic  properties  of  a  gunite  flume  are  the 
same  as  those  for  other  flumes  of  like  section  except 
for  the  value  of  n  in  Kutters'  coefficient.  It  was  assumed 
that  for  the  side  walls,  which  were  formed  on  the  inside, 
the  value  of  n  would  be  0.014  which  is  the  same  value 
as  for  concrete  with  a  like  finish,  but  that  for  the  bottom 
of  the  flume  which  was  untroweled  gunite,  the  value  of 
n  would  be  0.018,  giving  approximately  an  average 
value  for  the  flume  of  n  equal  tcr  0.016.  An  attempt  was 
made  to  reduce  the  friction  loss  in  the  floor  by  trowel- 
ing the  surface,  but  this  was  abandoned  as  it  was  found 
that  this  troweling  was  injurious  to  the  gunite  to  the 
extent  of  reducing  it  to  the  density  of  concrete. 

The  principal  equipment  used  was  two  air  com- 
pressors, two  cement  guns  of  the  N-2  type  and  the 
necessary  forms.  The  compressors  had  a  capacity  of 
240  cu.ft.  of  air  at  50  lb.  pressure.  They  were  portable 
and  driven  by  direct-connected  internal-combustion  oil 
engines,  and  were  located  along  the  flume  at  700-ft. 
intervals.  The  air  was  conducted  from  the  compressors 
about  350  ft.  in  both  directions.  The  forms  were  re- 
usable, built  of  shiplap  in  panel  lengths  of  14  ft.  and 


were  held  in  place  with  a  system  of  cross  bracing.  The 
bracing  and  form  panels  were  designed  for  rapid  erec- 
tion and  removal.  Fig.  7  shows  the  alignment  which 
consisted  of  a  series  of  tangents  connected  by  curves  of 
50,  75,  100  and  200-ft.  radii.  Templets  cut  to  the 
required  radii  were  bolted  to  the  studding  on  the  back 
side  of  the  form  panels  to  make  the  forms  fit  the  curves. 
Sand  was  secured  from  near-by  pits  and  hauled  to  the 
flume  bench  with  teams  where  it  was  screened  by  hand 
over  a    1-in.  mesh.     The  sand  and  cement  were  mixed 


■lO.   7.      GUNITE  FLUME  WITH  CURVES  OF  50,  75   AND  lOn 
AND  200-FT.  RADII 

dry  by  hand  before  it  could  be  used  in  the  cement  guns. 
The  cement  gun  does  not  mix  the  aggregate.  It  is 
merely  a  convenient  way  of  placing  after  it  is  mixed. 

Placing  Reinforcing  Steel 
Following  the  preparation  of  the  subgrade  the  rein- 
forcing steel,  which  had  previously  been  cut  and  bent 
to  proper  lengths  and  shapes  in  a  central  yard,  was 
placed  in  position.  The  inside  wall  form  panels,  which 
were  the  only  forms  needed  in  gunite  work,  were  next 
erected.  These  were  securely  braced  and  to  them  were 
tied  the  reinforcing  steel  where  it  was  held  to  proper 
.shape  and  grade.  The  cement  guns  were  at  all  times 
kept  close  to  the  work  as  it  was  our  experience  that 
better  and  faster  work  could  be  done  with  material  hose 
lines  not  exceeding  50  ft.  in  length.  The  side  walls  were 
built  first,  in  two  layers  of  from  1  to  IJ  in.  in  thickness. 
Next  and  on  the  same  day  the  floor  was  placed  and 
finally,  after  removing  the  wall  forms  and  allowing  the 
gunite  time  to  set,  the  forms  for  the  coping  were  placed 
and  the  coping  poured  using  the  rebound  mixed  with 
cement  in  a  proportion  of  1  part  cement  to  4  parts  sand. 
Considerable  trouble  was  experienced  in  obtaining  a 
good  job  in  the  floor  as  the  rebound,  having  no  avenue 
of  escape,  would  tend  to  collect  in  piles  which,  if  cov- 
ered with  gunite,  would  leave  weak  spots.  It  is  there- 
fore necessary  to  shut  down  the  machines  at  frequent 
intervals  and  clear  away  the  rebound,  a  procedure  which 
added  materially  to  the  cost. 

The  forms  were  left  in  place  until  they  could  be  re- 
moved without  injury  to  the  gunite.  In  warm  weather 
this  requires  only  five  or  six  hours,  but  during  cold 
weather  from  one  to  two  days.  This  flume  was  built 
during  the  early  spring  when  strong  winds  prevailed, 
and  was  covered  with  burlap  on  which  water  was 
sprinkled  for  ten  days  to  prevent  the  gunite  from  drying 
out  too  rapidly. 

An  average  day's  run  with  two  machines,  after  the 
men  became  familiar  with  the  operation  of  the  cement 
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guns,  consisted  of  160  lin.ft.  of  completed  flume,  which 
is  equivalent  to  15  cu.yd.  of  gunite  per  day  of  8  hours 
for  two  machines. 

This  flume,  after  being  in  operation  for  3  years,  has 
demonstrated  its  merit  as  a  type  to  be  built  on  a  founda- 
tion which  will  not  stand  up  under  any  leakage  from  the 
flume.  Although  the  floor  and  sides  are  only  2i  in.  in 
thickness,  the  flume  is,  for  all  practical  purposes,  water- 
tight and  has  required  no  maintenance  since  its  con- 
struction. There  were,  however,  some  disadvantages 
developed.  The  coping  wall,  which  had  to  be  poured 
after  the  gunite  was  placed,  materially  reduced  the 
rate  at  which  the  flume  could  be  built.  Also  the  cross- 
ties  retarded  and  increased  the  cost  of  the  form  work. 
Another  disadvantage  is  the  increased  water  area  re- 
quired  for   a  given   slope,   necessitated   by   the   rough 


Contour  Map  of  Street  Intersection 

IN  ORDER  to  explain  graphically  to  various  municipal 
authorities  a  proposed  rearrangement  of  grades  at  a 
Chicago  street  intersection,  due  to  the  construction  of 
a  footway  under  Michigan  Ave.,  the  Illinois  Central  R.R. 
had  recourse  to  a  contour  map  having  intervals  of  0.1  ft., 
as  shown  in  the  accompanying  drawing.  E.xtremely 
heavy  automobile  traffic  in  Michigan  Ave.  is  crossed  by 
traffic  to  and  from  the  Randolph  St.  suburban  station. 
From  this  intersection  Michigan  Ave.  is  level  toward 
the  south  and  rises  toward  the  north  on  a  grade  which 
begins  at  0.5  per  cent  and  gradually  increases  to  2  per 
cent.  Randolph  St.  is  level  toward  the  west,  but  toward 
the  east  it  divides  into  two  inclines  of  4  per  cent,  one 
descending  to  Beaubien  Court  (  for  teams)  and  the  other 
ascending  as  the  approach  to  the  Randolph  St.  viaduct. 


Crfy  Datum,  £/.0.0 


COMPI.U'.VTED  GKADES  .\T  A  CHICAGO  STREET  UN'TEKSECTION 


gunite  floor.  To  overcome  these  objectionable  features 
another  type  was  designed  having  a  concrete  floor  poured 
in  place  and  side  walls  of  gunite  reinforced  as  canti- 
levers. 

{Section  II  on  concrete-and-gunite  and  semi-precast 
concrete  flumes  will  appear  in  an  early  issue.'\ 


Wood  Preserving  in  1920 

More  than  two  billion  board  feet  of  timber  was 
treated  in  112  active  pressure  wood-preserving  plants 
in  1920  in  the  United  States.  According  to  the  Service 
Bureau  of  the  American  Wood  Preservers'  Association 
25,000  tons  of  zinc  chloride  and  69,000,000  gal.  of 
creosote  oil  were  used. 


In  planning  the  reconstruction  of  the  Randolph  St. 
station,  it  was  to  the  interest  of  the  railway  company 
to  raise  this  viaduct  as  much  as  possible,  in  order  to 
avoid  the  depression  of  tracks  under  the  approach.  For 
this  reason  it  was  desired  to  raise  the  east  side  of 
Michigan  Ave.  about  21  in.  above  the  former  grade. 
With  the  contour  map  it  was  possible  to  show  clearly 
that  such  a  raise  at  the  southeast  curb  corner  would 
not  be  objectionable  to  the  Michigan  Ave.  traffic.  This 
arrangement  was  carried  out  with  modifications  in  con- 
structing the  footway  shown  on  the  plan  (Engineering 
Neirs-Record,  Oct.  21.  1920,  p.  708). 

The  contour  map  was  prepared  by  C.  H.  Mottier, 
office  engineer,  directed  by  D.  J.  Brumley.  chief  engineer, 
Chicago  Terminal  Improvement,  Illinois  Central  R.  R. 
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Rapid  Renewal  of  Turntables  at 
Engine  Terminals 

Different  Methods  of  Two  Railways  in  Locating 

and  Placing  New  Table,  Removing  Old 

One,  and  Handling  Masonry 

IN  REPLACING  old  turntables  with  others  of  larger 
diameter  there  is  the  difficult  problem  of  reducing 
to  a  minimum  the  actual  time  between  putting  the 
old  one  out  of  service  and  getting  the  new  one  into 
service,  since  interruption  to  roundhouse  movements  is 
a  serious  matter  at  busy  engine  tenninals.  Two  very 
different  methods  devised  by  two  railways  for  work  of 
this  kind  are  described  below,  a  difference  of  special 
interest  being  that  in  one  case  the  old  and  new  tables 
were  made  eccentric  while  in  the  other  case  they  were 
concentric.  Reference  may  be  made  also  to  the  methods 
of  placing  a  new  100-ft.  table  for  the  Missouri,  Kansas 
&  Texas  Ry.  at  Oklahoma  City,  Okla.,  as  described  in 
Engineering  Neirs-Record  of  Aug.  18,  p.  293. 

Gulf,  Mobile  &  Northern  Ry. 

With  the  introduction  of  new  large  locomotives  on  the 
Gulf,  Mobile  &  Northern  Ry.  it  was  necessary  to  replace 
a  60-ft.  turntable  with  a  new  80-ft.  turntable  on  the  same 
location  at  New  Albany,  Miss.,  in  1920.  At  the  time 
of  replacement  a  sudden  increase  in  traffic  made  it  im- 
practicable to  put  the  old  table  out  of  service  and  there 
was  no  ground  available  for  a  temporary  Y  track. 

Eccentric  location  of  the  new  tabl.e  solved  the  problem 
of  replacement  under  these  conditions,  its  center  being 
placed  as  close  as  possible  to  that  of  the  old  table  so 
that  the  new  circle  wall  would  fall  entirely  outside  of 
the  old  one.  This  pemiitted  building  the  new  center 
foundation  and  the  new  circle  wall  and  footing  without 
interfering  with  the  old  work.  The  two  centers  were 
7*  ft.  apart  and  in  line  with  the  main  lead  into  the 
roundhouse.  With  the  new  table  in  place  it  was  neces- 
■lary  to  make  a  slight  bend  in  the  other  radial  tracks, 
but  this  does  not  interfere  seriously  with  the  operation 
ind  will  be  remedied  when  the  roundhouse  is  rebuilt. 

When  all  was  ready  for  changing  the  turntables,  the 
lid  table  was  lifted  out  bodily  by  the  railway  company's 
75-ton  wrecking  crane.  This  machine  was  used  also  to 
oreak  up  and  remove  the  old  concrete  wall  and  founda- 
:ions,  some  of  the  masses  weighing  about  1.5  tons.  The 
lid  center  block,  which  did  not  rest  on  piling,  was  lifted 
)ut  in  one  piece,  the  casting  being  left  on  it  for  attach- 
ng  the  crane  hook.  From  the  main  lead  track,  extended 
in  cribbing  into  the  pit  to  within  16  ft.  of  the  new 
■enter,  the  new  table  was  swung  into  position,  the  crib- 
ling  being  then  removed  to  allow  the  table  to  revolve. 
\fter  the  table  was  in  operation  the  interior  of  the  pit 
vas  cleaned  out  and  paved  with  concrete. 

Everything  possible  was  done  in  advance  and  two  days 
■vere  allowed  for  making  the  change.  The  old  table 
urned  its  last  engine  at  8  a.m.  one  day  and  the  new 
rfble  turned  its  first  engine  at  6  p.m.  the  next  day.  No 
vork  was  done  at  night,  so  that  the  actual  time  consumed 
vas  only  about  21  hours.  This  work  was  planned  and 
lirected  by  L.  \V.  Duffee,  then  chief  engineer. 

In  replacing  a  70-ft.  deck  girder  turntable  with  an 
<0-ft.  through  girder  turntable  on  the  International  & 
'treat  Northern  Ry.  at  Palestine,  Tex.,  the  same  center 
van  used,  making  the  new  and  old  pits  concentric.  The 
hange  of  tables  was  made  in  very  short  time,  the  new 
able  being  ready  for  service  within  16  hours  after  the 


old  table  had  been  put  out  of  service.  Engine  move- 
ments to  and  from  the  roundhouse  were  discontinued  for 
only  18  hours. 

As  the  first  step,  the  new  concrete  circle  wall  and  pit 
floor  extension  was  built  about  5  ft.  outside  of  the  old 
wall,  all  radial  tracks  being  maintained  in  service.  Track 
extensions  were  made  of  old  rails,  well  reinforced,  which 
when  fitted  to  the  rails  of  the  old  table  would  rest  upon 
the  new  wall.  The  wood  curbing  was  next  removed  from 
the  old  wall,  the  rails  in  radial  tracks  were  cut  back  to 
the  new  line,  and  the  track  extensions  were  placed  on 
the  table,  so  that  the  70-ft.  turntable  operated  in  the 
80-ft.  pit. 

A  precast  concrete  block  5  ft.  in  diameter  and  2  ft. 
thick,  with  holes  for  anchor  bolts  and  electric  conduit, 
was  placed  in  the  old  center  foundation  to  give  the  re- 
quired increase  in  height.  Four  small  pipes  in  this 
block  provided  for  drilling  holas  into  the  old  foundation. 
In  the  meantime,  the  old  circle  wall  was  broken  down 
by  small  charges  of  dynamite  and  the  new  circle  rail 
was  placed.  Preliminaiy  work  was  completed  by  the 
assembling  of  the  new  table,  with  deck  and  rails  laid, 
the  table  being  then  placed  and  carefully  centered  on 
a  flat  car. 

This  car  was  run  onto  the  old  table,  which  was  set 
at  right  angles  from  the  position  for  its  removal.  The 
track  extensions  of  the  old  table  were  then  removed  to 
make  room  for  placing  framed  bents  which  had  been 
prepared  to  support  the  ends  of  the  new  table  when 
jacked  up  clear  of  the  car.  Then  the  old  table  was  swung 
00  deg.,  the  empty  car  was  removed,  and  the  table  was 
hauled  out  of  the  pit  on  an  inclined  skidway. 

The  old  concrete  center  foundation  was  then  cut  dowii 
and  leveled  to  the  required  elevation  to  receive  the  pre- 
cast concrete  block,  which  was  lowered  into  the  pit,  slung 
from  the  underside  of  the  new  table  and  set  in  place, 
melted  sulphur  being  used  for  a  thin  grouting.  Holes 
were  drilled  into  the  old  foundation  through  the  pipes 
mentioned  above,  steel  dowel  pins  were  then  placed  and 
the  holes  filled  with  sulphur,  thus  securely  anchoring 
the  block  to  the  old  foundation.  As  soon  as  the  center 
castings  were  in  position  the  new  table  was  lowered  into 
the  pit  by  the  locomotive  derrick  and  was  ready  for 
operation. 

This  work  was  done  by  railway  forces  under  the  super- 
vision of  F.  S.  Schwinn,  chief  engineer;  R.  E.  Caudle, 
division  engineer,  directed  the  work  in  the  field. 


English  Articulated  Trains 

An  articulated  train  put  in  service  recently  by  the 
Great  Northern  Ry.,  England,  consists  of  five  cars 
mounted  on  six  four-wheel  trucks,  there  being  a  truck 
at  each  end  and  one  under  each  of  the  short  vestibuled 
connections  between  the  cars.  A  40-ft.  kitchen  car  is 
at  the  middle  of  the  train  with  a  first  class  45-ft.  dining 
car  and  a  .55-ft.  coach  at  one  end  and  a  third  class  din- 
ing car  and  coach  at  the  other  end.  All  cooking  is  done 
by  electricity.  This  train  is  for  a  four-hour  run  be- 
tween London  and  Leeds,  making  a  round  trip  daily. 
The  purpose  of  the  design  is  to  reduce  dead  weight. 
Thus,  the  train  is  246  ft.  long,  accommodates  128  pas- 
sengers and  weighs  118  tons  on  twelve  axles.  The  ordi- 
nary train  previously  used  consisted  of  four  cars  60  and 
6.5  ft.  long,  of  which  the  two  dining  cars  fwith  kitchen 
in  one  car)  had  six-wheel  trucks.  This  older  train  was 
256  ft.  long,  accommodated  only  110  passengers  and 
weighed  l.'i9  tons  on  twenty  axles. 
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Nashville  Concrete  Bridges  Show  Serious  Deterioration 

Rusting  of  Reinforcement  in  Columns.  Chords  and  Railing  Causes  Trouble  in  Two  12-Year-Old  Concrete 
Viaducts  and  Trusses — Limestone  Screenings  Used  in  Concrete 


REINFORCED-CONCRETE  columns,  truss  chords  and 
b.  railings,  parts  of  two  bridges  at  Nashville,  Tenn., 
are  in  rather  serious  condition  as  a  result  of  the  corro- 
sion of  the  steel  reinforcement  and  the  consequent  spall- 
ing  off  of  large  pieces  of  the  covering  concrete.  While 
the  strength  of  the  structures  is  not  yet  so  affected  as 
to  cause  immediate  concern,  several  engineers  who  have 
inspected  the  bridges  feel  that  a  continuance  of  the  action 
would  soon  bring  about  a  condition  where  the  safety 
might  be  questioned.  So  far  no  thorough  investigation 
into  the  causes  of  the  trouble  has  been  made,  although 
the  city  engineer  has  repeatedly  endeavored  to  interest 


difficulty  is  being  experienced.  These  approaches  as 
stated  above,  are  of  two  types — the  concrete  truss  type 
and  the  viaduct  approach.  These  concrete  trusses  vary  in 
span  from  85  to  105  ft.  and  are  of  the  bow-string 
curved  upper  chord  type,  with  vertical  posts  but  no  cross 
braces.  The  lower  chord,  which  varies  from  18  x  30 
in.  in  section  in  the  shorter  spans  to  18  x  36  in.  in  the 
longer,  is  an  important  part  of  the  structure  as  it  acts 
as  a  tie  to  take  the  horizontal  components  of  the  end 
trust.  About  one-tenth  of  its  area  is  strengthened  by 
rods  and  the  concrete  acts  only  to  protect  the  steel. 
The  top  chord  follows  practically  the  line  of  pressure  of 
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ELEVATION  OP  SPARKMAN   STREET  BRIDGE    ACROSS   THE  CUMBERLAND    RIVER   AT  NASHVILLE,   TENN. 
(Reprinted  from  Engineering  News,  Feb.  25,  1909) 


the  city  council  of  Nashville  in  such  an  investigation. 
The  statement  of  the  condition  of  the  bridges  given 
herewith  is  a  result  of  reports  and  investigations  by 
several  engineers,  most  of  whom  are  noted  in  the 
article. 

The  two  bridges  in  question  were  known  when  built 
as  the  Sparkman  St.  bridge  and  the  Jefferson  St.  bridge, 
although  the  former  is  now  known  as  the  McGavock  St. 
bridge.  They  are  both  over  the  Cumberland  River  with 
approaches  over  the  low  lands  on  either  side.  The 
Sparkman  St.  bridge  crosses  the  river  just  above  the 
foot  of  Broad  St.,  in  the  central  part  of  the  city,  and  the 
Jefferson  St.  bridge  crosses  at  a  point  about  three- 
quarters  of  a  mile  below  the  former.  In  both  bridges 
the  channel  spans  are  steel  trusses  on  concrete  piers, 
and  in  both  of  them  a  part  of  the  approach  is  earth 
embankment  on  each  side  of  the  river  supplemented  by 
long  reinforced-concrete  viaducts  of  trestle  bent  type 
except  where  the  Sparkman  St.  viaduct  crosses  several 
tracks  of  the  Tennessee  Central  R.R.  Here  heavy  con- 
crete trusses  carry  the  approach  over  the  tracks.  The 
Sparkman  St.  Bridge  was  described  in  detail  in 
Enf/ineering  News  of  Feb.  25,  1909,  p.  199,  and  Nov.  25, 
1909,  p.  570.  Both  bridges  were  completed  in  1910  by 
Davidson  County. 

About  1912  the  county  authorities  requested  the  city 
authorities  to  assume  control  of  the  bridges  and  to 
undertake  their  maintenance.  The  city  did  reluctantly 
take  the  bridges  over  and  has  since  been  responsible  for 
them.  The  city  engineering  department,  however,  was 
not  consulted  when  the  bridges  were  designed  nor  dur- 
ing their  erection  and  had  no  voice  in  the  location  or 
design  of  either  structure.  They  were  built  by  the 
Cumberland  River  Bridge  Commission,  with  Howard  M. 
Jones  a.s  chief  engineer  and  with  the  Foster-Creighton- 
Gould  Co.  of  Nashville,  Tenn.,  as  contractors. 

The  design  of  the  two  bridges  is  practically  identical, 
that  is  the  same  type  of  structure  and  identical  specifica- 
tions were  used,  although  some  of  the  detail  sizes  are 
different.     It  is  in  the  approaches  where  the  current 


the  equilibrium  polygon  resultant  from  the  dead  load 
and  is  practically  all  in  compression.  For  dead-load  only 
the  pressure  is  uniformly  distributed  over  the  cross- 
section  and  has  a  maximum  of  394  lb.  per  square  inch. 
If  in  addition  to  this  there  is  a  live-load  of  80  lb.  per 
square  foot  over  the  roadway  the  unit  .stress  will  be 
increased  to  512  lb.  per  square  inch.  A  typical  lower 
chord,  36  x  18  in.  in  section,  has  eighteen  2i-in.  rods. 
A  typical  upper  chord,  36  x  40  in.  in  cross-section,  has 
eight  i-in.  rods  with  a  lacing  of  iJ-in.  rods  18  in.  center 
to  center. 

The  viaduct,  1,060  ft.  long  in  the  Sparkman  St. 
Bridge,  is  of  the  trestle  type,  ranging  from  18  to  50  ft. 
high.  It  is  mainly  in  30-ft.  spans  supported  by  three 
transverse  columns  24  x  24  in.  for  the  higher  part  and 
20  X  24  in.  for  the  lower.  The  columns  are  grouped  in 
bents  of  six  columns,  joined  by  10  x  15  in.  struts  and 
are  reinforced  with  straight  rods  in  the  corners.  There 
are  service  staircases  made  of  sloping  reinforced-con- 
crete stringers  between  sets  of  small  columns  erected 
alongside  the  viaduct. 

Regarding  the  present  condition  of  the  bridges,  W.  W. 
Southgate,  city  engineer  of  Nashville,  writes  as  follows: 
"During  the  winter  of  1913-14  we  had  a  prolonged  spell 
of  very  cold  weather,  the  thermometer  dropping  below 
zero  for  several  days.  Very  soon  after  that  cold  snap 
one  of  the  main  piers  of  the  viaduct  approach  of  the 
Sparkman  St.  bridge  where  the  viaduct  crosses  Second 
Ave.  on  a  steel  plate-girder  bridge,  revealed  a  largOk 
vertical  crack  extending  through  the  coping  and  several 
feet  down  into  the  main  pier.  Upon  close  examination 
it  was  found  that  not  only  had  this  main  suppoi-ting  pier 
spread  oi>en  vertically,  but  that  the  split  also  extended 
up  through  the  pedestal  on  top  of  the  coping  supporting 
the  large  main  reinforced-concrete  floor-beam  at  the 
junction  with  the  cantilever  arm  supporting  the  side- 
walk, also  splitting  the  big  floor  beams. 

"This  department  took  steps  immediately  to  repair! 
this  dangerous  defect  and,  though  \t  was  a  rather  com- 
plex piece  of  bridge  surgery,  it  was  successfully  accom- 
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plished  and  is  all  right  today.  The  trouble  was  caused 
by  insufficient  allowance  for  expansion  and  contraction. 

"This  department  has  had  since  that  time  to  make 
several  similar  repairs  to  several  of  the  main  supporting 
piers  of  the  viaduct  on  both  the  Sparkman  St.  bridge 
and  the  Jefferson  St.  bridge,  due  to  the  same  oversight 
in  not  providing  sufficient  expansion  and  contraction 
leeway  in  the  design. 

"Within  about  three  or  four  years  after  the  city 
assumed  responsibility  for  the  maintenance  of  the 
bridges  the  reinforced-concrete  hand-railings  of  both 
structures  revealed  glaring  indications  of  disintegra- 
tion of  the  concrete.  These  handrailings  are  rather 
light  and  airy  looking  structures,  with  oblong  slits  or 
openings  in  the  panels.  Investigation  showed  that  the 
structure  had  been  erected  under  careful  supervision 
and  inspection,  the  cement  had  been  carefully  inspected 
and  certified,  and  the  work  was  conscientiously  executed. 
However  limestone  screenings  were  used  for  the  very 
fine  aggregate  in  the  concrete  instead  of  sand.  This 
limestone  was  the  product  of  a  quarry  that  is  badly  shot 
and  interspersed  with  seams  of  shale.  The  limestone 
ledges  were  of  a  superior  quality  of  rock  but  apparently 
no  special  precaution  had  been  taken  to  exclude  the 
shale.  As  a  consequence  I  am  satisfied  that  the  lime- 
stone screenings  used  in  the  mixing  of  the  concrete  of 
this  structure  were  heavily  charged  with  argillaceous 


DETAILS  OF  CONCRETE  HANDRAIL 
(Reprinted  from  Engineering  News,  Nov.  25,  1909) 


NA.^HVILLE  BRIDGE  RAILIN'CS  BEFORE  AND  APTEH  IcKI'AIR  WORK 


impurities,  and  that  this  admixture  of  shale  is  certainly 
one  of  the  causes  of  disintegration  in  the  concrete." 

The  detail  of  the  handrailing  is  given  in  an  accom- 
panying reproduction  of  a  drawing  which  appeared  in 
Engineering  News,  and  the  condition  of  the  rail  before 
its  repair  is  also  shown  just  above.  The  repair  work 
was  undertaken  in  1916  by  the  city.  The  method  of 
repair  was  very  simple.  Portable  board  forms  were 
set  up  and  secured  in  place  on  the  outside  of  the  hand- 
railing,  fitting  snugly  against  it.  Where  needed,  rein- 
forcing steel  in  the  way  of  wire  mesh  was  inserted  in 
the  old  handrailing.  Then  mortar  was  shot  in  by  a 
cement  gun  from  the  sidewalk  of  the  bridge  two  panels 
at  a  shift.  This  was  allowed  to  take  its  initial  set.  The 
temporary  form  outside  the  handrailing  was  then  taken 
down  and  from  a  suspended  scaffold  the  cement  gun 
finished  the  outside  of  the  handrailing.  The  mortar  was 
then  troweled  to  an  even  surface.  The  result  is  shown 
in  one  of  the  views.  Some  of  this  work  has  gone 
through  four  severe  winters  and  reveals  no  signs  of  dis- 
integration or  of  checking  and  cracking,  except  occa- 
sionally where  rusting  reinforcement  is  causing  crack- 
ing in  the  posts  of  the  hand  rail. 


Further  deterioration  of  the  structure  is  noted  by  Mr. 
Southgate  as  follows:  "An  examination  of  the  concrete 
in  the  bridge  approach  i-eveals  that  so  far  disintegration 
has  only  occurred  where  the  concrete  is  exposed  to  the 
action  of  water,  that  the  alternate  absorption  of  mois- 
ture and  the  drying  out  of  the  concrete  sets  up  violent 
stresses  therein  and  produces  checks  and  cracks  in  the 
concrete,  that  the  absorption  of  moisture  by  the  concrete 
during  wintry  weather  and  then  freezing  causes  rapid 
disintegration.  I  am  further  satisfied  that  the  compara- 
tively large  percentage  of  shale  in  the  concrete  has 
upset  the  physical  and  probably  the  chemical  equilib- 
rium in  the  portland  cement  and  has  destroyed  its 
strength  wherever  the  concrete  is  exposed  to  the 
weather.  A  careful  examination  of  the  floor-beams  and 
other  members  of  the  concrete  structure  underneath  the 
bridge  where  these  members  are  completely  protected 
from  the  effect  of  the  rain  and  weather,  fails  to  reveal 
any  sign  of  disintegration.  The  only  sign  that  I  can  dis- 
cover in  the  concrete  is  where  the  latter  is  exposed  to 
the  weather." 

Information  regarding  the  condition  of  the  structure 
that  takes  a  somewhat  more  serious  view  of  it  than  does 
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Mr.  Southgate's  report  is  given  by  S.  M.  McMurray,  an 
engineer  of  Nashville.     Mr.  McMurray  says: 

"The  disintegration  of  the  exposed  concrete,  especially 
in  the  Sparkman  St.  bridge,  has  become  more  pro- 
nounced with  the  passing  years,  so  that  now  all  of  the 
exposed  concrete  work  has  the  appearance  of  a  rude 
mosaic,  the  surface  mortar  having  all  been  removed  by 
the  elements.  In  some  places  whole  sections  of  the 
handrailing  have  fallen  out  and  in  others,  where  stair- 
ways lead  from  the  bridges  to  the  streets  below,  slabs 
of  concrete  of  considerable  size  have  pulled  away  from 
the  steel  reinforcing  which  is  badly  rusted  and  swelled. 
This  is  especially  noticeable  in  the  columns  which  sup- 
port the  stairway,  where  peeling  has  taken  place  and 


where  ingress  is  offered  to  moisture  and  the  elements. 
The  unexposed  part  of  the  concrete,  that  is  the  under 
side  of  the  approaches  and  the  columns  supjiorting  them 
where  not  directly  exposed  to  the  elements,  seems  to  b6 
in  fairly  good  shape." 

A  further  report  on  the  condition  of  the  two  bridges 
has  been  made  at  the  special  request  of  EiKjineering 
Neu'x-Record  by  Prof.  Robert  H.  McNeilly  of  Vanderbilt 
University.     Prof.  McNeilly  reports  as  follows: 

.•\n  inspection  of  the  two  bridges  in  detail  reveals  the 
following  facts: 

Sparkman  Street  Bridge 

Went  approach  up  to  railroad — Main  column  shows  dis- 
integration in  only  a  few  places.    At  one  point  water  stands 
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EXPOSED  RODS   IN  LOWER  CHORD 
SPARKMAN  STREET  TRUSS 

at  a  column  base  and  the  sidewalk  has  sunken  around  the 
base,  which  leads  me  to  suspect  disintegration  of  the  founda- 
tion. Near  fhe  center  of  this  approach  the  expansion  of  the 
floor  system  was  not  properly  taken  care  of  and  structural 
strains  caused  the  tops  of  several  columns  to  split.  This 
was  repaired  several  years  ago.  Where  these  columns 
were  tied  to  adjoining  columns  the  concrete  ties  show  cracks 
evidently  due  to  structural  strains.  Upon  the  floor  system, 
there  is  frequently  evidence  of  disintegration  caused  by  the 
expansion  of  rusting  reinforcement. 

Bow-string  concrete  truss  over  railroad — In  two  places  the 
concrete  has  broken  away  and  the  heavy  lower  chord  rods 
(2i  in.  in  diameter)  are  exposed  for  a  distance  of  about 
18  in.  with  heavy  cracking  extending  at  least  4  ft.  along 
the  rod.  At  one  other  similar  place,  the  cracking  is  very 
pronounced  and  the  condition  just  as  bad.  The  disintegra- 
tion takes  place  in  the  lower  chord  below  the  verticals  and 
seems  to  be  so  located  due  to  the  water  being  led  down  the 
vertical  at  this  point.  In  at  least  10  per  cent  of  these  points 
below  the  verticals  in  these  trusses  cracks  show  the  begin- 
ning of  such  action.  I  could  not  get  closer  than  15  ft.  to 
these  points  to  inspect  them,  but  I  do  not  believe  the  trusses 
are  yet  in  an  unsafe  condition,  as  the  rods  are  very  large 
and  are  heavily  bolted  through  bearing  plates  at  the  ends, 
so  they  do  not  depend  on  the  bond  with  the  concrete  for 
their  strength. 

Subsidiary  stairway  structures — All  the  staii-way  struc- 
tures on  west  approach  are  composed  of  sjnall  members  and 
are  in  a  most  serious  condition.  It  appears  to  me  that  they 
will  fall  down  in  a  few  years  if  something  is  not  done. 

East  approach — At  least  10  per  cent  of  the  main  24  x  24 
in.  columns  show  exposed  steel  or  badly  cracked  corners 
on  the  columns  of  the  two  outside  rows  where  water  reaches 
them.  Fully  25  per  cent  show  incipient  cracks.  Cracks 
and  exposed  steel  are  also  evident  in  the  structural  part 
of  the  floor  system. 

Handrail — On  the  entire  bridge  this  is  badly  disinte- 
grated.   Whole  panels  of  the  verticals  are  gone. 


Jefferson  Strhiet  Bridge 

West  approach — Condition  of  columns,  good.  I  found  no 
evidence  of  reinforcement  exposed.  Condition  of  floor  sys- 
tem about  the  same  as  in  the  Sparkman  St.  Bridge.  I 
found  one  place  where  outer  edge  of  sidewalk  had  disinte- 
grated and  fallen.  Near  the  river  after  columns  were  built, 
some  heavy  plain  concrete  walls  were  built  as  bumpers 
around  the  base  of  the  columns.  One  of  these  was  badly 
cracked  and  one  wall  about  12  x  50  in.  x  30  ft.  has  broken 
and  fallen  entirely  down.  Where  this  has  occurred  one  of 
the  columns  has  been  repaired  but  it  is  probable  that  this 
was  broken  by  some  blow  or  strain. 

Stairicay — Condition  excellent  as  compared  with  those 
of  Sparkman  St.  bridge.  I  noted  only  one  place  where 
reinforcement  was  exposed. 

East  approach — This  is  in  the  most  serious  condition  of 
any  part  of  the  two  bridges,  except  the  handrails  and  the 
stairway  structures  which  do  not  effect  the  main  viaducts 
structurally.  At  least  25  per  cent  of  the  columns  show 
exposed  steel  reinforcement.  At  least  40  per  cent  are  so 
badly  cracked  that  one  blow  of  a  hammer  will  expose  the 
steel;  both  inside  and  outside  the  columns  are  affected. 
These  columns  are  24  x  24  in.  I  measured  one  place  where 
steel  was  exposed  for  2  ft.  and  heavy  cracking  extended  1 
ft.  below  to  the  ground  and  8  ft.  above  the  exposed  portion. 


ANOTHER  BAD  PLACE  ON  THE  SPARKMAN  STREET 
TRUSS  OVER  RAILROAD  TRACKS 


EXPOSED  STEEL  O.N  STAIRWAY  COLUMN 

One  of  the  reinforcing  rods  was  calipered.  The  original 
diameter  was  evidently  1.1  in.,  the  present  diameter  is  1ft 
in.,  the  diameter  of  the  rod  with  the  rust  intact  about  it  is 
li  in.,  showing  an  increase  in  original  diameter  of  I  in.  due 
to  rusting.  This  approach  also  shows  a  bad  failure  in  a 
cross  strut  which  is  hanging  by  the  reinforcement.  This 
is  a  structural  crack,  however. 

Handrail — Early  showed  serious  disintegration  and  was 
filled  in  solid  by  gun  cement  and  sand.  This  has  been  fairly 
successful. 

OBSERVATIONS  ON    STRUCTURES 

I  regard  the  important  structural  members  of  the  Jeffer- 
son St.  bridge  to  be  in  a  more  serious  condition  than  those 
of  the  Sparkman  St.  bridge  although  the  stairways  of  the 
Sparkman  St.  bridge  are  structurally  in  a  far  worse  condi- 
tion than  any  portion  of  the  two  bridges.  (The  size  of  the 
remforcement  in  the  concrete  truss  on  the  Sparkman  St. 
bridge  makes  their  rusting  loss  serious.) 

The  columns  on  the  east  side  of  the  Jefferson  St.  bridge 
sometimes  have  backwater  around  them  for  two  or  three 
weeks  and  a  saw-mill  with  a  heavy  sawdust  pile  extends 
under  the  viaduct.  The  water  standing  on  this  sawdust  pile 
probably  develops  organic  acids  which  attack  the  limestone 
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of  the  aggregate,  and  particularly  the  limestone  screenings 
used. 

There  are  frequently  fogs  at  Nashville  which  hang  like 
a  blanket  over  the  city  night  after  night  and  absorb  the  soft 
coal  smoke  of  the  city  with  its  load  of  sulphur.  This  smoke 
laden  fog  is  often  so  acid  as  to  cause  serious  discomfort  to 
one's  throat  and  must  contain  an  appreciable  amount  of 
-siulphuric  acid.  This  condition  is  at  its  worst  along  the 
river  bank  where  the  fog  is  densest  and  receives  the  smoke 
of  railroads  on  both  river  banks.  I  believe  these  fogs  have 
in  no  small  degree  attacked  the  limestone  screenings  and 
penetrated  to  the  steel,  gieatly  accelerating  the  corrosion. 
One  sample  of  the  rust  when  treated  with  hydrochloric  acid 
gave  off  unmistakable  sulphur  fumes. 

In  the  stairway  structures  the  use  of  2-in.  iron  pipe  hand- 
rails going  into  concrete  posts  is  especially  bad,  particularly 
where  the  pipes  are  on  an  angle  going  down.  These  hand- 
rails have  been  attacked  and  the  water  probably  impreg- 
nated with  acid  has  run  down  the  handrail  and  deposited 
a  load  of  oxidized  iron  in  the  concrete,  splitting  the  columns 
badly. 

There  is  also  a  strong  possibility  of  electrolytic  action 
which  has  been  set  up  with  sulphuric  acid  in  the  water  as 
a  conductor  between  iron  and  concrete. 

The  concrete  in  these  structures  was  undoubtedly  too 
porous  andl  a  greater  density  could  have  been  gotten  by 
different  proportions.  Denser  concrete  would  certainly  have 
arrested  the  disintegration  but  I  believe  the  vital  mistake 
was  the  use  of  the  limestone  screenings  instead  of  siliceous 
sand  in  the  mixture.  This,  however,  is  an  error  in  judg- 
ment which  any  one  might  have  been  led  into  because  the 
available  sand  at  Nashville  is  very  unsatisfactory  and 
should  be  carefully  washed  before  being  used  in  reinforced 
concrete,  while  the  limestone  screenings  give  exceptionally 
high  strength  tests  in  the  laboratory. 

The  safety  of  the  bridges  proper  is  probably  not  yet 
affected  but  the  bond  between  concrete  and  steel  should  be 
carefully  renewed  in  the  columns  before  waterproofing 
repairs  are  undertaken. 

In  connection  with  the  di.sintegration  the  following 
paragraphs  from  an  earlier  article  on  the  bridges  are  of 
interest. 

"Concrete  was  mixed  in  two  classes,  A  and  B,  A  con- 
crete of  1:2:4  proportions,  and  B,  1:3:6.  Cement  lime- 
stone dust  from  »  in.  down  and  stone  from  i;  to  I2  in. 
were  the  ingredients.  This  mixture  makes  an  especially 
white  concrete  which  is  of  course  due  to  the  limestone 
dust.  A  concrete  was  used  in  the  12-in.  strip  around  the 
outside  of  the  piers  and  for  all  the  reinforced  work.  B 
concrete  was  used  in  the  interior  of  the  piers,  retaining 
walls,  and  some  of  the  column  foundations.  The  con- 
crete was  mixed  very  wet  and  frequently  the  men  could 
stand  knee  deep  in  the  mass." 

Finally,  it  should  be  stated,  the  city  engineer,  Mr. 
Southgate,  has  repeatedly  requested  that  appropriations 
and  provisions  be  made  in  the  budget  for  vital  and 
necessary  repairs  to  these  bric'ges,  but  no  money  has 
been  available  for  this  purpose  until  after  these  reports 
were  written.  The  city  recently  appropriated  $12,000 
for  repairs  and  these  are  now  being  made  by  the  city 
on  its  own  account  using  the  cement  gun  to  protect  and 
build  up  disintegrated  parts. 

Comments 

Proofs  of  the  foregoing  article  were  submitted  to 
Howard  M.  Jones,  who  designed  and  supervised  the 
bridges.  Mr.  Jones  says  that  it  has  been  some  years 
since  he  saw  the  structures  so  that  he  is  not  in  a  posi- 
tion to  discuss  the  present  appearance.  He  thinks  the 
following  comments  are  pertinent : 

The  concrete  was  not  a  ".sloppy"  mixture.  This  work 
was  done  before  the  day  of  placing  concrete  by  spouting 


methods,  and  the  consistency  of  the  concrete  was  what 
would  be  known  at  present  as  a  dry  mixture.  On  all  the 
reinforced  work  it  was  mixed  so  as  to  quake  slightly  in  the 
barrows.  On  the  large  piers  in  the  river  it  is  true  that 
water  sometimes  accumulated  on  the  top  of  the  concrete. 
The  piers  were  taken  up  in  4-ft.  horizontal  layers,  and 
each  4-ft.  section  was  permitted  to  set  before  another 
layer  was  put  on.  ."Vll  of  the  reinforced  work  was  made 
of  a  1:2:4  mixture,  which  I  believe  is  generally  recognized 
as  a  standard  concrete  mix  for  reinforced  work.  The  speci- 
fications, however,  stated  that  the  mixture  might  be  varied 
so  that  in  no  case  should  the  excess  of  mortar  be  less  than 
10  per  cent.  As  a  matter  of  fact,  the  contractors  objected 
that  we  were  making  them  put  in  too  rich  a  mixture,  and 
tests  conducted  at  Vanderbilt  University  at  the  instance  of 
the  contractors,  seem  to  sustain  the  contention  of  the  con- 
tractors, and  in  the  final  settlement  for  the  bridges  we 
allowed  them  for  excess  cement  put  in  over  and  above  the 
1 :2:4  mixture. 

I  agree  with  Professor  McNeilly,  however,  that  it  is  quite 
probable  that  a  siliceous  sand  would  have  made  a  denser 
concrete  had  the  same  amount  of  sand  been  used  as  the 
screenings  that  were  used.  I  am  also  inclined  to  agree  with 
the  professor  that  most  of  the  trouble  is  due  to  the  lime- 
stone screenings  used  for  the  small  aggregate.  Before 
permitting  the  use  of  limestone  screenings  an  exhaustive 
research  on  the  subject  was  conducted,  and  every  text-book 
which  I  consulted  at  that  time  recommended  highly  the  use 
of  good  calcareous  material,  and  invariably  stated  that  it 
should  be  as  good  or  better  than  siliceous  sand.  I  also 
investigated  from  current  periodicals  the  use  of  limestone 
screenings  for  small  aggregate  and  found  that  for  im- 
portant structures  all  over  the  United  States  limestone 
screenings  had  been  used  as  a  substitute  for  siliceous  sands. 
The  only  available  local  sand  was  the  Cumberland  River 
sand  which  was  full  of  vegetable  matter,  and  in  addition 
was  very  fine  grained.  It  had  gotten  into  bad  repute  as  a 
concrete  material  and  the  failure  of  a  number  of  structures 
in  Nashville  had  been  attributed  to  the  poor  quality  of  the 
sand.  Laboratory  tests  conducted  by  me  and  others  showed 
that  briquettes  made  from  this  sand  did  not  attain  one-half 
the  strength  of  briquettes  made  of  Ottawa  sand,  whereas 
briquettes  made  from  the  limestone  screenings  invariably 
attained  a  greater  strength  than  those  made  of  standard 
Ottawa  sand,  and  frequently  doubled  the  latter.  The  near- 
est available  point  for  good  siliceous  sand  was  Memphis, 
Tenn.,  several  hundred  miles  away,  and  to  have  used  it 
would  have  made  the  concrete  cost  at  least  a  dollar  per 
yard  more,  which,  with  the  appropriation  available,  we  did 
not  think  justified  its  use. 

I  have  within  the  past  few  years  heard  of  a  number  of 
other  cases  where  difliculty  was  experienced  when  limestone 
screenings  were  used  instead  of  siliceous  sand,  which  would 
seem  to  indicate  that  laboratory  tests,  which  usually  cover 
short  periods,  cannot  be  entirely  relied  upon  to  prove  the 
fitness  of  concrete  materials. 

I  note  that  the  city  has  appropriated  $12,000  to  permit 
the  city  engineer  to  make  the  necessary  repairs  and  I  feel 
quite  sure  that  Mr.  Southgate,  the  city  engineer,  will  rectify 
all  minor  difficulties  that  may  occur  from  time  to  time  if 
the  city  grants  him  the  proper  appropriations.  I  think  it 
should  be  said  that  no  structure,  no  matter  how  well  de- 
signed or  built,  can  be  expected  to  go  along  from  year  to 
year  without  some  maintenance  cost.  These  bridges  have 
been  open  to  traffic  now  for  twelve  years,  and  if  they  can 
be  properly  repaired  for  $12,000,  it  seems  to  be  a  very  low 
cost  of  maintenance. 

The  handrail  design  in  the  first  instance  was  undoubtedly 
too  light  and  airy.  In  our  offorts  to  make  an  artistic  hand- 
rail at  a  cheap  cost,  the  panels  were  made  only  2J  in.  thick 
with  wire  reinforcement.  The  wires  could  not  be  kept  in 
place  when  the  concrete  was  being  placed  and  were  forced 
too  close  to  the  surface.  When  oxidation  took  place,  and 
through  the  freezing  and  thawing  of  the  winters,  these  thin 
rails  disintegrated. 

What  Professor  McNeilly  has  to  say  of  the  action  of  the 
sulphurous  smoke  and  fogs  of  Nashville  is  very  i.iterestinf 
to  me,  and  seems  to  be  a  reasonable  explanation  of  some  of 
the  difficulty. 
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Inspection  of  Williamsburgh  Bridge  Cables 
Shows  Wire  Well  Preserved 

TAKING  advantage  of  the  rewrapping  of  the  cables 
of  the  Williamsburgh  bridge  over  the  East  River 
at  New  York  City,  now  in  progress,  Edward  A.  Byrne, 
chief  engineer  of  the  Department  of  Plant  and  Struc- 
tures (bridges)  of  the  city,  has  been  carrying  on  an 
examination  of  the  condition  of  the  four  18i-in.  cables 
of  the  structure.  On  Nov.  30  a  party  of  engineers  of 
the  Philadelphia-Camden  bridge  staff  inspected  this 
work  under  his  guidance.  The  rewrapping  is  carried 
on  by  removing  successive  lengths  of  the  sheet-steel 
covering  and  inner  waterproofed-canvas  wrapping  of  the 
cables,  and  applying  a  close  circumferential  wrapping 
of  No.  9  Norway  iron  wire  galvanized.  When  a  section 
is  laid  bare  the  bundle  of  wires  constituting  the  cable 
can  be  opened  up  by  driving  in  wedges,  and  the  interior 
examined  to  any  desired  depth. 

The  sections  inspected,  which  were  in  the  Manhattan 
land  span,  had  the  interspaces  between  wires  fairly  filled 
with  slushing  oil  applied  when  the  cables  were  con- 
structed (Nov.,  1901,  to  June,  1902),  and  no  signs  of 
corrosion  were  visible  except  for  a  few  spots  of  dis- 
coloration on  the  outer  layer  of  wi.es.  In  the  main 
span,  Mr.  Byrne  stated,  rust  discoloration  on  the  outer 
wires  was  found  at  quite  a  number  of  places  ranging 
in  width  from  2  in.  to  about  6  in.  in  ^ots,  and  gen- 
erally occurring  at  the  lower  ends  of  the  panels  and 
inder  the  seizing  at  the  lower  part  of  the  cables. 

The  waterproofed  canvas  wrapping  lapped  over  the 
iuspender  bands  in  downward  direction,  to  shed  water, 
)ut  in  the  course  of  time  the  waterproofing  hardened 
md  the  motion  of  the  structure  then  loosened  the  seal 
md  allowed  tmoisture  to  enter,  after  which  rusting 
legan  in  the  neighborhood  of  the  bands.  No  damage 
las  been  done  to  the  cables  that  could  be  estimated  in 
erms  of  loss  of  strength,  but  the  fact  that  corrosion 
vas  going  on  and  that  scaling  and  perforation  was 
lestroying  the  tV-in.  sheet-steel  covering  was  the  motive 
or  the  present  rewrapping. 

Still  better  conditions  have  been  found  in  the  wire- 
vrapped  cables  of  the  Manhattan  and  Brooklyn  bridges, 
vhere  opportunity  is  taken  from  time  to  time  to  expose 
he  interior  wires  and  examine  their  condition.  On  the 
vlanhattan  bridge  the  cable  bands  have  given  some 
rouble  from  slipping.  This  defect  has  been  remedied 
ly  modification  of  details  of  the  cable  bands.  When 
lipping  occurred  the  wrapping  wire  covering  the  cable 
■etween  the  bands  became  disarranged  and  the  cable 
k'ire  was  exposed,  making  prompt  replacement  of  the 
/ands  necessary.  In  such  replacement  the  band  is  set 
lack  to  its  proper  position  and  a  short  section  of  the 
v'ire  wrapping  to  either  side  of  the  band  is  renewed, 
•efore  this  is  done,  however,  the  cable  wires  are  wedged 
part  and  the  interior  examined.  These  wires,  which 
re  galvanized  (those  of  the  Williamsburgh  bridge  are 
ot  galvanized)  have  in  no  case  shown  rust.  The  same 
hing  applies  to  the  cable  wires  of  the  Brooklyn  bridge, 
v'hich  also  are  galvanized;  no  slipping  of  bands  has 
■ccurred  on  this  bridge,  but  there  has  been  slight  move- 
nent  of  the  cable  posts,  which  support  the  trusses,  at 
loints  where  the  cables  pass  below  the  line  of  the  bottom 
hord,  and  where  this  has  occurred  the  wrapping  has 
leen  renewed  and  the  wires  examined.  In  every  ca.'^e 
hey  have  been  found  in  good  condition. 
The   bands    on    the    Manhattan    and   Williamsburgh 


bridges  are  attached  directly  to  the  cables  and  the  wrap- 
ping is  done  between  the  bands.  On  the  Brooklyn 
Bridge  the  bands  and  posts  were  erected  after  the  wrap- 
ping was  completed. 

The  Brooklyn  anchorage  of  the  Williamsburgh  bridge 
was  also  examined  by  the  Philadelphia-Camden  engi- 
neers and  the  wires  found  to  be  in  first-class  condition. 

The  anchorage  was  free  of  water  and  showed  evi- 
dences of  high  class  maintenance.  The  condition  of 
the  structural  steel  of  the  Williamsburgh  and  Manhat- 
tan bridges  was  also  examined,  and  was  found  to  be 
surprisingly  good.  Although  repainting  has  been  done 
at  intervals  of  as  much  as  eight  or  nine  years,  no  struc- 
tural parts  of  either  bridge  have  suffered  from  rust. 
Except  for  thin  metal  in  some  railings  and  floor  grills, 
the  steelwork  of  both  stnictures  is  considered  to  \)e  in 
perfect  condition. 

Railway  Motor  Car  in  Passenger  Service 

AN  EXAMPLE  of  bus  or  motcr-car  equipment  for 
l\ passenger  service  in  place  of  steam  trains  or  small 
railways  and  branch  lines  is  the  car  shown  in  the 
accompanying  view,  which  is  now  in  operation  on  the 
Leavenworth  &  Topeka  R.R.,  a  46i-mile  line  in  Kansas. 
This  car  has  the  frame  and  driving  mechanism  of  a 
White  2-ton  motor  car,  but  is  equipped  with  a  special 
body  and  has  a  four-wheel  leading  truck  and  steel 
flanged  tires  pressed  on  the  driving  wheels  in  place  of 
the  usual  solid  rubber  tires  for  operating  on  highways. 


MOTOR  CAR  FOR  RAILWAY  TRAFFIC 

There  is  seating  capacity  for  25  passengers,  but  it 
is  stated  that  as  the  car  is  often  crowded  it  has  been 
proposed  to  attach  a  trailer  for  handling  passengers 
and  farm  and  dairy  produce.  According  to  a  published 
statement  by  0.  B.  Guffler,  vice-president  and  general 
manager,  the  car  averages  daily  receipts  of  $35  to  $40 
with  an  operating  cost  of  $10.  This  car  was  adapted 
to  service  by  the  Railway  Specialty  Co.,  Atchison,  Kans. 


Standardization  of  Filter  Press  Plates 

The  standardization  of  filter  press  plates  is  under 
investigation  by  a  joint  committee  representing  the 
Association  of  British  Chemical  Manufacturers  and  the 
British  Manufacturers  Association  (1G6  Picadilly,  Lon- 
don). In  a  preliminary  report  the  committee  states 
(London  Surveyor,  Nov.  11,  1921,  p.  333)  that  from 
details  of  over  800  cast-iron  presses  which  it  has  col- 
lected it  was  found  that  although  the  sizes  were  many 
and  various  yet  G7  per  cent  of  the  total  fall  under  one 
of  four  groups:  18^,  25,  32  and  38  in.  These  four  sizes 
have  therefore  been  adopted  by  the  committee  as  stand- 
ard and  manufacturers  have  been  asked  to  let  the 
committee  know  whether  they  will  agree  to  these  sizes. 
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Construction  Systematized  in  Soft  Ground  Tunnel 

steel  Liner  Plates  Hold  Roof  With  Shallow  Cover — Pneumatic  Spades  Effective — Spoil  Trains  Run 
on  Schedule — Concrete  Deposited  Through  Chutes  Driven  Through  Ground 


Nor  1o  sca/e 


I.     SPOIL    B.-VNK    TRACKS 
SWING    R.XDIALLY 


WORKING  three  8-hr.  shifts  at  two  headings, 
between  700  and  800  ft.  of  lli-ft.  circular  tun- 
nel sewer  are  being  constructed  each  month  under 
Seven-Mile  Road  in  Highland  Park,  a  suburban  section 
of  Detroit,  Mich.  This  consistently  good  progress  is 
due  to  a  smooth  working  organization  and  to  excellent 
results  being  obtained  with  pneumatic  spades  and  steel 
roof  plates  and  by  pouring  concrete  directly  into  the 
forms  through  pipes  di'iven  from  the  street  surface 
into  the  tunnel  every  13J  ft.  While  none  of  these 
devices  is  new  in  tunnel  construction,  they  have  been 
operated  together  in  this  instance  with  such  good  eifect 
that  the  results  in  footage  are  beyond  normal. 

The  Seven-Mile  Road  sewer  is  a  part  of  the  new  main 
sewer  system  being  con- 
structed by  the  city  of 
Detroit.  The  section  be- 
ing considered  is  4,750  ft. 
long  and  11*  ft.  inside 
diameter,  with  a  16-in. 
concrete  lining.  The  bore 
is,  therefore,  14  ft.  4  in. 
In  excavating,  however, 
the  roof  is  cut  about  3  in. 
high  to  allow  the  roof 
plates  to  be  p  1  a  c  e  d  and 
concreted  in  without  re- 
ducing the  net  thickness 
of  the  lining.  This  makes 
the  volume  of  excavation 
per  lineal  foot  about  4  cu. 

yd.  As  the  tunnel  penetrates  firm  clay,  with  only 
occasional  sand  pockets,  the  excavation  is  complicated 
only  by  the  shallow  cover  never  exceeding  11  ft.  Were 
the  tunnel  deeper  by  its  own  diameter,  the  excavation 
could  proceed  largely  without  timbering.  The  thin 
covering  makes  it  necessary  to  hold  the  roof  and  also  the 
face  when  this  has  to  be  left  standing  for  a  few  hours. 
In  another  respect  the  shallow  cover  has  been  turned 
into  an  advantage  by  driving  pipes  through  it  into  the 
tunnel,  for  pouring  the  concrete  lining. 

Surface  Equipment.  —  A 
shaft  was  sunk  about  mid- 
way of  the  tunnel  and  here  a 
car  elevator  was  installed 
hoisting  to  an  elevated  track 
leading  over  adjacent  spoil 
tipples.  Close  to  the  shaft 
head-frame  are  overhead 
bins  feeding  to  a  1-cu.yd. 
mixer  elevated  to  discharge 
into  trucks.  Alongside  the 
mixer  bins  and  within  range 
of  a  derrick  are  stockpiles  of 
concrete  aggregates.  With  its 
apex  at  the  tipples,  the  spoil 
area  is  fan  .shaped,  with  a 
radius  of  about  1,400  ft.  It 
is  a  level  tract  of  low  ground 
which  is  being  filled  evenly 
to   a  depth   of   about   4   ft. 


FIG.    2.      TOP    HEADING 

EXCAVATED     BY 

ENLARGING  SLOT 


'V///////////////^'y/A 


With  cement  and  power  houses,  shops  and  office  gi'ouped 
about,  the  shaft-head  outfit,  including  the  spoil  bank,  is 
highly  centralized. 

Incidentally,  the  method  of  building  up  the  spoil  bank 
has  interest.     On  B  as  a  center,  Fig.  1,  the  track  was 
swung  across  the  spoil  area  from  A  to  C,  building  up 
e  the  fill   in   sloping  layers 

as  indicated.  By  keeping 
the  track  always  on  the 
original  ground  and 
dumping  against  the  fill, 
overturning  of  the  cars 
was  a  very  rare  accident. 
The  practice  of  particular 
interest,  however,  was  the 
use  of  a  small  (about  12  hp.)  crawler  traction  tractor 
for  shifting  the  track.  This  proved  a  most  useful  device 
for  the  purpose. 

Excavation. — The  excavating  methods  are  noteworthy 
because  of  the  system  for  handling  spoil  cars  from  two 
headings  with  one  locomortive,  because  of  the  steel  lag- 
ging support  for  the  roof  and  because  of  the  use  of 
pneumatic  spades  to  break  out  the  clay.  Two  headings 
are  worked,  one  each  way  from  the  shaft.  The  proce- 
dure is  the  same  at  both. 

Excavation  begins  with  a  full  section  top  heading  to 
a  little  below  the  horizontal  diameter  of  the  bore.  With 
the  pneumatic  spades  a  slot,  abed,  Fig.  2,  is  cut  in  the 
face  of  the  heading.  Then,  with  the  spades,  the  roof 
ab  c  of  the  slot  is  enlarged  to  full  section  ae  c.  When 
about  2  ft.  of  heading  has  been  excavated  a  ring  of  steel 
roof  plates  is  placed  and  supported  from  the  bench 
with  trench  jacks  located  as  circumstances  warrant. 
These  operations  are  repeated  until  about  20  ft.  of 
heading  has  been  excavated. 

The  next  operation  is  to  place  the  needle  beam  shown 
by  Figs.  3  and  7.  This  consists  of  two  12-in.  I-beams 
22  ft.  long  bolted  together  through  a  wooden  filler.  The 
rear  end  of  this  beam  rests  on  a  12  x  12-in.  post  set  on 
the  invert  of  the  section  previously  concreted  and  the 
remainder  is  supported  on  the  bench.    The  trench  jacks.. 

Sfreet  suriitce 
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FIG.    3.      DIAGRAM  OF  EXCAVATING  AND  LINING  OPERATIONS 
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FIG.  5. 


ROOF  PLATE  STTPPORTS   KEPT  CLEAR 
OF  FORM   RIBS 


are  transferred  to  the  needle  beam  from  which  they 
radiate  to  the  roof  plates  as  indicated  by  Figs.  5  and  7. 
These  roof  plate.s  are  16  x  33  in.,  flanged  for  bolting 
and  bent  to  a  radius  of  7  ft.  1  in.  They  are  made  of 
No.  16  gage  steel  and  cost  about  $1  each  in  place. 
With   the  roof  carried   hy   the  needle  beam   and  the 


ShcHt 


B 


FIG.  6.      DIAGRAM  OP  TUNNEL,  SPOIL,  TRAI.^I  OPER.ATION 

face  bulkheaded  as  shown  by  Fig.  5,  the  bench  is 
excavated  by  spading  down  a  vertical  face  as  indicated 
by  Fig.  7.  As  shown  by  Fig.  3  the  bench  is  excavated 
just  far  enough  for  13  ft.  of  invert  to  be  placed.  This 
leaves  enough  bench  to  support  safely  the  forward  end 
of  the  needle  beam.  The  excavation  is  nov;  ready  for 
the  first  step  in  concreting  the 
lining. 

Excavation  with  pneumatic 
spades  carves  out  and  breaks 
down  the  clay  in  blocks  and 
lumps  which  can  be  loaded  by 
hand  with  very  little  shovel- 
ing. These  spades  have 
5  X  9-in.  blades,  with  hexa- 
gonal shanks  held  in  pneu- 
matic coal  picks  by  spring  re- 
tainers. It  has  been  found 
that  spade  construction  re- 
quires particular  attention. 
Forged  steel  is  required  to  en- 
dure the  work  and,  in  forging, 
a  special  heat  treatment  is  es- 
sential. A  hard  shank  and  a 
•soft  blade  endure  best.  Spades 
generally  break  before  they 
are  worn  out.  The  excavated 
material  is  handled  from  the 
faces  to  the  .shaft  in  li-cu.yd. 
tars  on  24-in.  gage  industrial 
track  by  a  Mercury  locomo- 
tive. Four-car  trains  are  run, 
and  one  locomotive  serves  both 
headings.  This  locomotive, 
for  example,  (1)  picks  up  four 


loaded  cars  at  heading  A,  Fig.  6,  hauls  them  to  the  shaft, 
and  drops  them;  (2)  picks  up  four  empty  cars  at  the 
shaft,  pushes  them  to  heading  B,  and  drops  them;  (3) 
picks  up  four  loaded  cars  at  heading  B,  pulls  them  to  the 
shaft  and  drops  them;  (4)  picks  up  four  empty  cars  at 
the  shaft,  pushes  them  to  heading  A,  and  drops  them. 
At  the  shaft  and  headings 
the  cars  are  spotted  by 
hand;  sidings  provide  for 
the  necessary  switching 
and  passing  movements. 
To  keep  the  schedule,  six- 
teen cars  are  necessaiy, 
one  train  at  each  heading 
being  loaded,  one  at  the 
shaft  being  unloaded,  and 
one  in  route  from  heading 
to  shaft. 

Concreting.  —  With  the 
bench  excavated  as  indi- 
cated by  Fig.  3,  the  invert 
is  concreted.  Precast  con- 
crete blocks  are  set  on  the 
bottom  and  on  them  are 
erected  full-circle  form 
ribs,  3  ft.  3  in.  on  centers 
and  so  located  as  to  come 
between  the  radial  jacks 
holding  the  roof  plates, 
t^agging  is  placed  under  the  ribs  to  about  the  spring- 
ing line  and  the  invert  concrete  is  poured.  Then  the 
floor  and  tracks  can  be  extended  and  excavation  begun 
on  another  section  of  top  heading,  while  the  roof 
is  being  concreted.  As  the  roof  lagging  is  placed  the 
radial  braces  holding  the  roof  plates  are  replaced  by 
precast  concrete  blocks  inserted  between  the  roof  plates 
and  the  tops  of  the  ribs  as  indicated  by  Fig.  3.     The 
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concrete  is  received  through  an  8-in.  pipe  from  the  sur- 
face and,  in  the  tunnel,  is  led  by  chutes  directly  into  the 
forms. 

Concrete  is  conveyed  from  the  central  mixing  plant 
by  a  special  2i-ton  truck  with  a  10-ft.  wheel  base  and 
pneumatic  tires.  The  truck  has  two  1-cu.yd.  Lee  bodies 
set  side  by  side  to  dump  over  the  tail.  At  the  deposit- 
ing point  there  is  a  hopper  arranged  as  shown  by  Fig. 
7.  The  holes  are  forced  down  by  a  sort  of  churn- 
drilling  operation  and  are  located  over  the  center  of 
each  section  concreted,  as  shown  by  Fig.  4.  The  con- 
crete is  mixed  wet  and  there  are  no  complexities  in 
pouring  it  or  in  getting  the  forms  filled  and  the  concrete 
dense. 

Progress. — Working  three  8-hr.  shifts  in  each  heading 
there  were  completed  in  August  800  ft.  in  720  hr.  and 
in  September  782  ft.  in  652  hr.  This  is  an  average  for 
the  two  months  of  a  little  over  9  ft.  per  shift.  Prac- 
tically a  l.So-ft.  section  is  concreted  in  each  heading 
each  24  hr.  This  is  not  the  high  record  for  sewer  tunnel 
in  clay  in  Detroit,  but  it  is  a  remarkably  high  average 
for  a  considerable  period. 

Construction  is  under  the  direction  of  C.  A.  Hubbell, 
city  engineer,  Detroit,  Mich.,  with  J.  M.  Dorsey  super- 
intendent in  charge  for  the  contractors,  John  F.  Casey 
Co.,  Pittsburgh,  Pa.     The  contract  price  was  $433,152. 


Timber  Above  Summer  Water  Level 
Perfectly  Preserved 

Redwood  Grillage  Fooling  of  Bridge  Pier  in  Russian 

River  Found  Free  From  Decay  After 

Thirty-Five  Years 

By  C.  M.  Kurtz 

structural  Engineer,  Northwestern  Pacific  K.K.,  San  FrancLsco 

IT  IS  an  old  and  well  established  rule  in  engineering 
that  all  portions  of  piles  or  timber  of  a  structure's 
foundation  should  not  extend  above  the  water  line. 

In  sorme  localities,  especially  cities,  the  permanence 
of  any  given  water  level  can  rarely  be  relied  upon. 
Charles  Sooysmith,  in  Transactions  Am.  Soc.  C.  E., 
Vol.  35,  page  465,  states  that  in  lower  New  York  City 
the  water  level  at  any  one  point  may  be  materially 
lowered  at  any  time  by  pumping  from  a  driven 
well  in  the  vicinity,  or  by  the  constant  drainage 
of  some  leaking  ba.sement  or  other  excavation.  As  a 
result  of  the  lowering  of  the  water  line,  the  removal  of 
a  building  in  New  York  City  which  had  been  built  on 
piles  driven  some  10  or  12  years  previously  brought  to 
light  the  seriously  decayed  condition  of  the  piles,  which 
had  not  been  driven  low  enough  to  be  kept  constantly 
damp  or  wet  by  the  ground  water. 

In  constructing  the  substructures  of  bridges  crossing 
rivers,  the  beds  of  which  consist  of  sand  or  sand  and 
gravel,  it  is  usually  necessary  to  found  the  piers  upon 
piles  to  provide  support  in  the  event  of  underscouring 
by  the  stream.  That  it  is  not  always  necessary  to  have 
the  tops  of  the  foundation  piles  or  all  timber-work  of 
such  foundations  below  the  extreme  low  water  of  the 
stream  was  brought  to  the  attention  of  the  writer  in 
August  of  this  year  while  some  alterations  were  being 
made  to  an  old  pier. 

This  pier  is  a  member  of  the  substructure  of  the 
Northwestern  Pacific  R.  R.  Co.  bridge  crossing  the  Rus- 
sian River  near  Healdsburg,  Cal.  During  the  past  sum- 
mer two  old  spans  of  this  bridge  were  taken  down  and 
two  new  97-ft.  6-in.  through  riveted  truss  spans  erected 


BRIDGE  PIER  GRILLAGE  35  YEARS  OLD 

in  their  place.  The  renewal  called  for  the  remodeling 
of  two  old  concrete  piers  and  the  construction  of  one 
new  pier.  The  river  bed  at  the  site  of  the  crossing  is 
of  gravel  and  sand  naturally  proportioned  for  making 
1:2:5  concrete.  During  the  summer  and  autumn  the 
river  bed  is  covered  by  the  stream  waters  only  at  the 
channel  near  the  east  or  right  bank,  although  the  river 
is  temporarily  dammed  by  a  low  concrete  dam  a  few 
hundred  yards  below  the  bridge  to  make  the  water  deep 
enough  for  bathing  and  boating  purposes  in  the  vicinity. 

As  the  river  cannot  be  depended  upon  to  maintain 
its  channel  in  its  present  location,  it  was  decided  to  ex- 
tend the  concrete  of  the  westerly  pier,  which  supports 
the  end  of  the  west  approach  trestle  and  one  end  of 
the  97-ft.  6-in.  .spans,  to  a  lower  elevation  and  so  obtain 
additional  security  against  underscouring  that  might 
expose  the  foundation  piles  to  the  action  of  the  current, 
and  later  to  the  drying  action  of  the  air.  The  base  of 
the  pier  was  therefore  uncovered,  a  short  sheet-pile  cof- 
ferdam driven  around  it,  and  the  sand  and  gravel  of 
the  river  bed  excavated  about  4  ft.  below  the  original 
bottom  of  the  concrete.  At  the  time  of  the  excavation, 
the  level  of  the  river  water  was  about  three  feet  below 
the  old  concrete  shaft,  as  shown  in  the  photograph, 
taken  Aug.  10. 

The  pier  was  constructed  in  August,  1886,  and  wa8 
founded  upon  a  solid  timber  decking  of  8  x  12-in.  red- 
wood laid  upon  12  x  14-in.  redwood  sills  which  capped 
the  piles.  Every  portion  of  this  timber  foundation  was 
found  to  be  in  a  perfect  state  of  p-eservation,  35  years 
after  construction.  The  marks  made  by  the  saw  with 
which  the  decking  was  trimmed  after  being  spiked  in 
place  may  be  seen  plainly,  as  well  as  the  level  of  the 
river  water  around  the  piles. 

The  old  timberwork,  while  well  abo\-e  the  various 
summer  levels  of  the  water,  had  always  been  covered  up 
with  a  suflicient  quantity  of  the  gravel  and  sand  of  thi 
river  bed  to  keep  the  timber  constantly  moist.  Capil- 
lary attraction  of  moisture  from  the  lowering  \vater.s  b.v 
the  sand  to  the  exposed  surface  of  the  river  bed  noKlpubt 
plays  an  important  part  in  constantly  maintaining  thf 
damp  line  so  well  above  the  water. 

The  writer  considers  this  instance  of  the  permanence 
of  timberwork  which  has  not  been  constantly  below  the 
water  line  as  conclusive  evidence  that  it  is  not  necessary 
in  planning  foundations  to  bring  the  cut-ofT  of  the  pil«s 
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below  the  extreme  low  waters  af  the  streams,  or  the 
high  levels  of  tidal  waters,  provided  the  surrounding 
backfilling  is  such  that  capillary  attraction  of  moisture 
surfaceward  will  ensue  and  will  function  to  maintain  a 
damp  section  of  material  above  the  ground  or  stream 
waters. 

The  pier  and  its  foundation  which  was  brought  to 
light  after  35  years  of  service  were-eonstructed  under  the 
direction  of  F.  K.  Zook,  who  at  the  time  was  chief  engi- 
neer of  the  San  Francisco  &  North  Pacific  R.R.  and  is 
now  valuation  engineer  of  the  Northwestern  Pacific  R.R. 
The  concrete  was  machine-mixed,  a  minimum  quantity 
of  water  being  used,  and  when  placed  in  the  form  was 
well  tamped  until  the  mixture  assumed  a  wet  appear- 
ance. In  remodeling,  portions  of  the  pier  were  cut 
down  by  air  drilling,  and  the  excellence  of  quality  of 
the  concrete  as  well  as  the  unique  reinforcing  was  re- 
vealed. Old  cable  that  had  outlived  its  usefulness  in 
hauling  Sutter  St.  cars  in  San  Francisco  was  laid  in  a 
continuous  coil  up  to  within  a  few  feet  of  the  bridge 
seat.  The  concrete  of  the  upper  portion  of  the  pier  was 
reinforced  by  short  pieces  of  the  cable  supplied  in  gener- 
ous quantities.  All  reinforcing  uncovered  was  found 
to  be  in  excellent  preservation.  This  concrete  of  1886 
must  be  listed  as  one  of  the  earliest  examples  of  rein- 
forced-concrete  structures  constructed  in  the  United 
States. 

Cofferdams  for  the  Dnieper  River 
Improvement;  Russia 

Rock  Drilled  in  the  Dry  on  Site  Enclosed  in  Timber 

and  Sand  Cofferdam  Protected  by  Shield 

on  Upstream  Side 

By  S.  N.  Petrenko 

Civil  En^neer.  U.  S.  Bureau  of  Standards, 
Washington.  D.  C. 

FOR  channel  improvement  on  the  Dnieper  River,  in 
Russia,  considerable  blasting  has  been  done  between 
vremenchoug  and  Ekaterinoslav,  the  work  having  been 
n  progress  for  several  years  before  the  World  War, 
)rill  boats  were  used  formerly  but  the  inconvenience 
nd  slowness  of  the  work  led  to  the  development  of  a 
nethod  of  drilling  the  holes  in  the  dry  on  areas  enclosed 
t'ithin  cofferdams.  The  rocky  nature  of  the  river  bed 
k'as  a  difficulty  in  constructing  ordinarj''  earth  or  timber 
lams,  but  about  1901  a  Russian  engineer  invented  the 
.vpe  of  a  dam  described  below  and  shown  in  the  accom- 
■anying  drawings. 

Assume  that  a  dam  is  proposed  at  the  area  A,  Fig.  1. 
Vfter  the  spring  floods,  usually  in  April,  a  shield  is 
rected  100  to  200  ft.  above  the  site  to  divert  the  current 
nd  protect  the  cofferdam  against  erosion.  This  shield 
s  1,500  to  2,000  ft.  long  and  often  occupies  more  than 
lalf  of  the  channel.  It  consists  of  braced  timber  tripods 
5  to  50  ft.  high,  see  Fig.  2,  set  on  the  river  bed  and 
onnected  by  longitudinal  beams  to  carry  upright  planks, 
n  water  over  15  ft.  deep  three  rows  of  beams  are  used; 
ne  about  3  ft.  from  the  bottom,  another  above  water 
nd  the  third  below  water  but  near  enough  to  the  sur- 
ace  to  form  a  working  platform  in  applying  the  planks. 

One  end  of  the  bottom  beam  is  attached  to  the  tripod 
>efore  it  is  sunk,  the  other  end  projecting  above  water 
eady  for  attachment  to  the  next  tripod  before  sinking 
see  Fig.  3).  The  face  of  the  shield  consists  of  two 
ayers  of  11-in.  plank  spiked  to  the  two  upper  beam.<?. 
This  planking  is  placed  at  two  or  three  places  simul- 


taneously and  as  the  openings  are  narrowed  the  current, 
increased  to  10  ft.  per  second  or  more,  tends  to  erode 
the  sand  which  covers  the  rock  river  bed.  If  this  ero- 
sion is  not  stopped  it  may  cause  the  tripods  to  shift 
downstream  until  they  lodge  against  a  rock  projection, 


J^i7^  fvbe 
nejd  fr/pxf 
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Fig.  6 


COFFERDAMS  FOR  ROCK  EXCAVATION  IN  DNIEPER 
RIVER,  RUSSIA 

or  it  ma.  lead  to  overturning  of  part  of  the  shield.  To 
check  the  erosion  it  is  usual  to  deposit  gravel  around 
the  tripod  legs  by  dredges. 

An  effective  but  expensive  form  of  protection  is  to 
place  an  open  or  grated  shield  above  the  main  shield 
(see  Fig.  4)  to  break  the  current  and  cause  sand  to 
be  deposited  above  the  main  shield.  The  author  has 
used  successfully  the  method  shown  in  Fig.  5.  Two 
long  timbers  are  attached  to  the  upstream  sides  of  the 
threatened  part  of  the  shield  and  covered  with  a  mat- 
tress of  straw,  gravel  being  then  placed  upon  it  to  cause 
it  to  sink  like  a  gate.  Work  on  the  cofferdam  proceeds 
at  the  same  time.  Its  construction  is  similar  to  that 
of  the  shield  but  with  smaller  tripods  as  the  silting 
below  the  shield  raises  the  level  of  the  river  bed. 

Hydraulic  dredges  then  pump  sand  to  fill  the  space 
between  the  shield  and  the  cofferdam,  as  shown  in  Fig. 
6.  A  great  quantity  of  sand  must  be  placed  as  it  is 
very  fine  and  much  of  it  is  carried  away,  even  by  the 
weak  current  below  the  shield.  Protection  of  threatened 
spots  by  deposits  of  gravel  or  by  shield  gratings  (Fig. 
4)  may  be  necessary.  With  a  top  width  of  20  ft.  for 
a  cofferdam  in  20  ft.  of  water  the  bottom  width  will  be 
about  150  ft.  Centrifugal  pumps  unwater  the  enclosed 
space  in  about  seven  to  ten  days.  The  pumping  plant 
must  be  of  sufficient  capacity  to  deal  with  the  leakage, 
which  is  very  heavy  at  first  but  is  gradually  reduced 
by  silting  until  one  pump  working  two  or  three  hours 
daily  will  keep  the  bottom  dry. 

For  an  area  of  200.000  sq.ft.  with  10,000  to  20,000 
cu.yd.  of  rock  to  be  removed,  the  construction  of  the 
.shield  will  take  about  25  days;  dam,  20  days;  filling 
above  dam,  20  to  25  days;  pumping,  8  days;  blasting 
and  rock  removal,  80  days.  These  periods  overlap  more 
or  less,  so  that  the  total  will  be  about  150  days.  The 
cost,  including  bringing  the  rock  a.shore,  will  be  about 
$100,000.  This  rock  is  used  for  various  works  on  the 
river.  About  50  per  cent  of  the  timber  is  salvaged,  and 
as  soon  as  the  timbering  is  removed  the  river  will  soon 
scour  away  the  deposits  of  sand. 


Exports  of  Road-Making  Equipment 

Road-making  machinery  to  the  value  of  $73,108  was 
exported  during  September.  This  shows  a  slight  in- 
crease over  exports  of  September  of  1920  when  the  value 
of  such  machinery  exported  was  given  as  $67,169.  The 
figures  are  those  of  the  Department  of  Commerce. 
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Effect  of  Impact  on  Pavement  Slabs  Shown  by  Tests 

U.  S.  Bureau  of  Public  Roads  Gives  Results  of  Research  on  Concrete  and  Brick  Types 
To  Aid  Rational  Design  of  Road  Surfaces 


TEST  results  of  the  effect  of  impact,  simulating  that 
produced  by  heavy  motor  vehicles,  on  a  number  of 
types  of  plain  concrete  and  brick-surfaced  pavement 
slabs  have  just  been  announced  by  the  U.  S.  Bureau  of 
Public  Roads  as  the  second  part  of  its  research  program 
to  secure  data  on  which  the  rational  design  of  road  sur- 
faces may  be  based.  The  first  research  project  in  this 
particular  field,  the  measurement  of  the  magnitude  and 
character  of  the  forces  delivered  to  a  road  by  motor 
truck  wheels,  was  reported  in  Engineering  News-Record 
March  31,  1921,  p.  553.  The  second  project,  dealt  with 
in  this  article,  is  designed  to  throw  light  on  the  behavior 
of  various  types  of  pavement  under  conditions  of  heavy 
motor-vehicle  traffic.  The  thii-d  project,  the  results  of 
which  have  not  yet  been  reported  on,  covers  an  investi- 
gation of  subgrades.    The  present  investigations,  deal- 


THE  IMPACT  MACHINE 

ing  with  impact  effect  on  slabs,  were  conducted  at  the 
experimental  farm  in  Arlington,  Va.,  and  are  the  subject 
of  a  detailed  report  by  C.  A.  Hogentogler,  highway  engi- 
neer on  the  bureau's  staff,  appearing  in  the  October 
and  November  issues  of  Public  Roads,  the  official  publi- 
cation of  the  bureau.  The  following  extracts  from  the 
report  summarize  the  scope  of  the  tests,  the  methods  of 
conducting  them  and  the  general  conclusions: 

Fifty-six  sections  of  standard  types  of  pavement,  each 
7  X  7  ft.  in  plan,  were  constructed  of  plain  concrete  and 
of  monolithic,  semimonnlithic,  bituminous-filled  and  grout- 
filled  brick,  with  cushions  of  sand  and  screenings  on  con- 
crete and  macadam  bases.  The  slabs  were  built  with 
ditches  alongside,  so  that  conditions  of  both  wet  and  dry 
subgrade  could  be  produced. 

The  mixes  employed  were  1:1  J  :3  for  the  concrete 
surfaces  and  1:3:6  for  the  concrete  bases.  In  the  mono- 
lithic brick  sections  a  ft-in.,  1:1  dry  sand-cement  mortar 
was   placed   on   the   green   concrete   base   and    leveled   for 


receiving  the  brick,  the  joints  of  which  were  later  grout- 
filled.  In  the  semimonolithic  brick  construction  a  1-in. 
bed  of  dry  mortar  was  laid  on  the  base  after  it  had 
attained  initial  set.  On  the  bituminous  filled  sections  the 
hot  filler  was  poured  into  the  joints  from  a  pouring  pot 
with  a  spout  as  soon  as  the  bricks  were  laid  and  rolled 
on  the  differen'-  cushions.  Both  asphalt  and  tar-sand  fillers 
were  used. 

In  addition,  test  beams,  13  in.  wide  and  7  ft.  long. 
similar  in  material  and  thickness  to  the  slabs,  and  6  x  12- 
in.  compression  test  cylinders  were  made. 

Impact  Machine 

The  special  machine  designed  to  deliver  impact  blows 
to  the  road  slabs,  as  shown  in  the  illustration,  was  loaded 
to  represent  a  5-t,on  truck  and  had  1,800  and  6,000  lb.,  re- 
spectively, for  the  unsprung  and  sprung  weights.  It  con- 
sisted of  a  loaded  box  riding  on  a  5i-ton  spring  which, 
in  turn,  was  supported  by  a  loaded  frame  or  plunger  on 
the  bottom  of  which  was  a  double  2  x  6-in.  solid 
rubber  tire.  By  means  of  a  motor,  gears  and  cam, 
this  plunger  or  unsprung  weight  carrying  the  spring  and 
sprung  weight  could  be  lifted  and  dropped  from  any 
height  so  that  the  effect  produced  was  identical  with  that 
of  a  truck  dropping  from  one  level  to  another,  dropping 
into  a  hole  or  falling  to  the  pavement  after  striking  an 
obstruction.  The  plunger  was  lifted  and  dropped  6  times 
per  minute. 

A  specially  designed  apparatus,  supported  independent 
of  the  impact  machine,  autographically  recorded  space-time 
curves  showing  the  movements  of  sprung  and  unsprung 
weights  as  well  as  the  vibrations  of  the  slabs  under  impact 
blows.  These  records  are  the  chief  source  of  information 
on  the  impact  blows. 

In  addition  to  the  impact  tests  proper,  data  were  secured 
on  the  bearing  value  of  the  subgrade  soil  and  its  moisture 
content. 

Blows  were  delivered  by  the  impact  machine  from  vari- 
ous heights  of  drop  from  «  to  23  in.  until  the  slab  failed 
or,  if  it  did  not  fail,  until  6,000  blows  had  been  dealt. 
Failure  was  considered  to  have  occurred  with  the  first 
crack.  \t  the  beginning  of  the  test  and  after  500,  1,000, 
1,500.  2,000,  2,500,  and  3,000  blows,  the  height  of  fall 
was  i,  i,  8,  1.1,  li,  2,  and  22  in.  respectively.  Slabs  which 
did  not  fail  before  3,000  blows  were  given  an  additional 
3,000  blows  at  the  2il-in.  height;  and  if  failure  had  not 
occurred  as  a  result  of  these  additional  blows  the  effort 
to  break  them  was  abandoned.  If  the  settlement  of  the 
slab  after  the  first  500  blows  was  equal  to  or  greater  than 
g  in.,  the  drop  was  not  increased  for  the  second  500  blows. 
A  center  settlement  of  this  amount  generally  indicated 
the  beginning  of  failure. 

Test  Data  Explained 

For  purposes  of  comparison  the  various  sections  aw 
grouped  into  four  general  divisions  according  to  type  of 
constructions  as  follows:  (1)  Concrete  surfaces;  (2)  Mono- 
lithic brick  surfaces;  (3)  Brick  surfaces  on  concrete  baaet 
with  1-in.  sand-cement  cushions;  (4)  Brick  surfaces  on 
concrete,  macadam,  and  earth  bases  with  sand  and  screeB' 
ing  cushions. 

For  each  group  a  table  has  been  prepared  whidi 
gives  in  concise  form  the  data  necessary  for  the  cOBb 
parison  of  the  several  sections  comprising  the  groiQ^ 
(See  Tables  I  to  IV.)  The  heinht  of  fall  Riven  in  thate 
tables  is  the  maximum  drop  which  the  slab  resisted  anil 
corresponds  to  the  forces  given  in  the  column  headeil 
"Computed  resistance."  The  values  given  in  the  columr 
headed  "Failure"  correspond  to  the  height  of  fall  which 
was  observed  to  cause  failure. 
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m 
7x7 
7x7 
7x7 
7x7 
7x7 
14x14 
7x7 

14x14 

7x7 
7x7 
7x7 
7x7 
7x7 


„«s 


-  the   sum   of  the   strengths   of  the  two   parts   can   be  ex- 

TABLE  I.    TESTS  OF  CONCRETE  SURFACES  pected  if  top  and  bottom  break  at  the  same  instant. 

^                       i        c°                       a  Semimonolithic   Brick  —  With   one   exception,   the_  semi- 

•-•.                      g       -I  J  J          ;0         £              3  monolithic    specimens    showed   less   resistance   than   in   the 

I                      o        mS"^-       I J        3            a  2  monolithic.     The  exception  was  No.  106  which  showed  re- 

I          J          o,,     eII        II         I,.         g|  sistance  equal  to  that  of  the   sum  of  the  top   and  base. 

j|>9         ^^  In  general,  however,  little  relation  could  be  discovered  be- 

tween  the  resistance  and  total  thickness  of  the  semimono- 

6!  204     "'hooo  litbic   slabs.     The   resistance   is   possibly   affected  by   the 

0.162        2o!400  adhesion  between  the  surface  and  base. 

3:000        42;400  Brick  on  Saiid  and  Screening  Cushions— In  this  group  are 

0  555       26>oo  tjje  grout  and  bituminous-filled  brick  surfaces  with  sand  and 

2.410      ....'...  screening  cushions  laid  on  concrete  and  macadam  bases.    The 

o'575        2?'700  resistances  offered  by  this  last  series  of  slabs  were  simply 

0  171        2o!400  those  which  could  be  expected  from  the  grouted  brick  slabs. 

1,420  34,700 

2.480       :  = 

^'*^°       TABLE  IV.     TESTS  OF  BRICK  S0RFACES  WITH  SAND  AND 

SCREENING  CUSHIONS  AND  CONCRETE  AND 
MACADAM  BASES 
. Surface ■ 


10 


I:U:3 
1:U:3 

18.4 

1.50 

7.800 

l:U:3 

21.2 

2.15 

14,000 

l:IJ:3 

18.4 

1.15 

12.800 

I:U:3 

21.2 

1.92 

23.700 

1:15:3 

42.400 

1:15:3 

20.2 

2.57 

21,600 
28.000 

l:li:3 

22  7 

3.20 

38.900 
23,900 

1:3:5 

21.2 

3.31 

21.900 

1:3:6 

20.1 

2.40 

13.200 

1:15:3 

2.55 

33,000 

1:15:3 

20.4 

1.97 

39,200 

I:U:3 

22.8 

2.11 

39,200 

Concrete  Slabs — The  tests  of  the  concrete  sections  show 
that  slabs  of  2-in.  thickness  are  impractical  for  road  sur- 
faces and  that  slabs  4  in.  in  thickness  can  barely  resist 
the  static  load  of  the  heavier  trucks  without  cracking, 
so  that  they  surely  would  fail  under  impact  of  such  trucks. 
It  is  indicated  that  the  6-in.  types  are  good  for  a  resistance 
of  21,000  to  24,000  lb.  while  the  8-in.  are  good  for  about 
34,000  lb.  on  subgrades  of  no  less  supporting  power  than 
those  of  the  test  slabs.  The  indicated  resistances  of  the 
slabs  are:  2-in.,  7,800;  4-in.,  14,000;  6-in.,  24,000;  8-in., 
34,000;  and  10-in.,  something  over  40,000  lb. 

TABLE  II.     TESTS  OF  MONOLITHIC  BRICK  SECTIONS.  WITH  J-IN. 
SAND-CEMENT  CUSHION  AND  1:3:5  CONCRETE  BASE 

. Surface— » 


.c 

1 
3 

0-i 

■Cat 

|i5 

a 

|3 

1  = 

B 

25 

W.-c 

lug 

27.5 

2.50 

31,500 

1.27 

31,500 

128 

W-c 

hw 

* 

* 

+ 

* 

171 

Repr 

19.8 

1.49 

28,300 

0.99 

31,300 

173 

'^ 

Vert. 

fiber 

16.3 

2.35 

21,000 

0.53 

21,000 

21 

W-c 

21.2 

2.46 

26,900 

0.703 

26,900 

118 

W.-c 

18.0 

1.84 

21,400 

0.55 

26.700 

23 

W-c 

21.0 

2.76 

39.700 

2.58 

176 

W.-c 

* 

* 

* 

* 

120 

Repr 

* 

* 

* 

* 

122 

^ 

Vert. 

fiber 

♦ 

* 

♦ 

* 

* 

20 

W.-c 

21.3 

2  58 

12,000 

0.13 

20,400 

119 

W.-c 

18.8 

1.68 

12,200 

0.14 

20,400 

77 

W.-c 

23.5 

2.86 

22,300 

0.50 

26,700 

129 

W.-r 

23.2 

3.25 

20,400 

0.50 

20,400 

24 

1 

W.-c 

23.9 

2.48 

16,800 

0.33 

20,400 

127 

1 

W.-c 

lug 

23.0 

2.68 

18,300 

0.40 

20,400 

*  Not  tested. 

Monolithic  Brick — In  general  the  results  show  that  the 
resistance  of  monolithic  slabs  is  an  uncertain  quantity, 
'.he  uncertainty  being  caused  by  the  fact  that  the  slab  acts 
IS  a  monolith  up  to  a  certain  point  after  which  it  becomes 
:wo  independent   slabs,  when   a   resistance   equal   only   to 

TABLE  III.     TESTS  OF  GROUT  AND  BITUMINOUS  FILLED  BRICK 
SURFACES  ON  CONCRETE  BASES  AND  EITHER  1-IN.  SAND- 
CEMENT  OR  1-IN.  TABrMASTIC  CUSHIONS 
. Surface—. 


3    a' 

7       6 
IDS       6 


3J 


W.-e.  luK,  (J.  filled 
W.-c.  luK.  g.-fillcd 


>S-3 

3   12 


t% 


o. 


3   62 
.  .  fiber;  Hsph.-fillerl  25,2     4.40 
Vert,  fiber,  asph -filled  19  7     3.71 
W.-c.  lug,  g.-fillcd  22.6     3.49 

W.-c.  lug.  g.-fillcd  17.7     1.89 

Vert,  fiber,  asph .  filled  23 . 9     5 .  94 
*        ^         4         w.-c.  lug,  tar-sand 

filled  21.2     2.43      14,000 

"*       6        4        W.-c.  lug,  tar-sand 

filled  26,800 

CuahioiM  1-in.  cement-sand,  except  Nos.  2  and  116,  where  \- 
I  md.   Concrete  base  1 :3:6  in  all  cases. 


26,400 
31,800 
24,600 
26,700 
18.400 
31.600 
13,300 


» 

0.85 

1   30 

0.733 

0.53 

0.39 

1.29 

0.18 


el 

Ob, 

U* 

31,30C 
34,700 
26,700 
26,700 
20,400 
31.600 
13,300 

20,400 


.g|| 


g.rf 


I     12 
130    12 


U  H 
Scrncs.  3  J 
.'iand  4 
Sand  4 
Sand  4 
Scrngs.  4 
Scrngs.  3J 
Scrngs.  4 
Sand  3i 
Sand  55 
Sand  35 
Sand  4 
.Scrngs.  4 
Scrngs.  4 
Scrngs.  4 


3      6     Scrngs.  4 
Scrngs. 
Sand 


W.-c. 
Vert. 
W.-c. 
Vert. 
Vert. 
Vert. 
W.-c. 
W.-c, 
W.-c. 
W.-c. 


131 


36  was  1:3:6  concrete, 
was  used. J  Cushion  1  u 


fiber,  asph.  filled 
lug.  g.  filled. , . . 
lug.  fi.  fiUed .... 
lug,  g.  filled. . . . 
lug.  g.  filled.  . . . 
fiber,  asph.  filled 
lug,  g.  filled.  . .  . 
fiber,  asph.  filled 
fiber,  asph.  filled 
fiber,  asph.  tilled 
lug,  g.  filled .... 
lug,  g.  filled .... 
lug,  g.  filled .... 
lug,  g.  filled .... 
lug,  g.  filled .... 
lug,  g.  filled .... 
lug,  g.  filled .... 
except  for  last 
3.  thick,  all  cases. 


SS 

^u.w 

d'^ 

K" 

Ui 

19  4 

2  70 

15,000 

0,25 

15,000 

22  2 

2.43 

25,300 

n.78 

26,700 

n  8 

1,80 

23,900 

0,69 

25,700 

18.0 

2.40 

29,600 

1,10 

31,300 

18  / 

2.19 

28,700 

1,03 

31,300 

17.2 

1.53 

14,900 

0,24 

20,400 

16.0 

1,96 

12,800 

0,16 

20,400 

2(1  5 

3.62 

23.400 

0,66 

23,400 

2^  2 

*  83 

21,000 

0,53 

26,7(1) 

ii  / 

3.33 

20,400 

0,50 

20,400 

2)   5 

2.88 

14,000 

0  21 

20,  «0 

19  6 

14,500 

0,23 

I4.50C 

23.8 

3.32 

14,500 

0.23 

20.400 

17.8     ....     13,800 

five  sections  in  table 


0.20   20,400 
where  maca- 


It  cannot  be  seen  that  the  cushioning  effect  of  the  sand 
bad  in  any  way  increases  the  resistance  of  the  pavement. 
Indications  are  that  the  grouted  4-in.  brick  surfaces  are 
just  as  strong  as  the  4-in.  concrete  slabs.  Also,  in  general, 
it  would  appear  that  the  sections  with  bituminous-filled 
brick  surfaces  show  less  resistance  than  similar  slabs  with 
grout-filled  brick. 

Test  Rbsults  Summarizes) 

For  the  test  conditions  of  size,  loading,  and  support  of 
slabs,  as  previously  described,  the  following  indications 
are  noted: 

The  resistances  shown  by  1:11:3  concrete  slabs,  7 
ft.  square,  are  very  consistent,  increasing  uniformly  with 
increase  in  thickness.  In  slabs  6  in.  and  more  in  thickness 
only  primary  cracks  developed,  while  4-in.  slabs  shattered 
and  punched  out  at  the  center.  From  this  it  would  seem 
that  plain  concrete  surfaces  of  4-in.  thickness  are  inade- 
quate for  heavy  motor-truck  traffic. 

The  monolithic  (brick)  slabs  in  most  cases  showed  less 
resistance  than  the  1:1J:3  concrete  slabs  of  the  same 
depth.  Failure  of  the  former  seemed  to  result  from  the 
shearing  of  the  brick  top  from  the  concrete  base  before 
full  resistance  of  the  monolith  was  developed.  This  allowed 
the  specimens  to  develop  at  most  only  the  sum  of  the 
resistances  of  the  two  parts. 

With  possibly  one  exception  (slab  106)  the  grouted- 
brick  tops  with  sand-cement  cushions  on  concrete  bases 
showed   less  resistance  than   the  monolithic   sections. 

Grout-filled  brick  tops  with  sand  and  screening  cushions 
on  concrete  bases  showed  slightly  greater  resistances  than 
would  be  expected  from  the  bases  alone. 

Grouted-brick  surfaces  compared  favorably  with  l:li:3 
slabs  of  equal  thickness. 

With  few  exceptions  other  than  the  monolithic  slabs, 
the  indications  were  that  failure  occurred  because  of  in- 
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crease  of  the  force  of  impact  rather  than  by  reputation  of 
impacts  of  the  same  magnitude. 

It  was  generally  indicated  that  the  resistance  of  the 
specimens  increased  with  an  increase  in  the  bearing  power 
of  the   subgrade   as  shown  by  the   subgrade   determinator. 

There  seemed  to  be  no  direct  relation  between  the  mois- 
ture content  and  the  supporting  value  of  the  subgrade. 

Practical  Application  of  Results 

In  all  the  impact  experiments  which  have  been  conducted 
by  the  Bureau  of  Public  Roads  the  end  which  has  been 
constantly  kept  in  view  is  the  development  of  a  rational 
method  for  the  design  of  roads  to  withstand  this  destructive 
force. 

The  manner  in  which  the  test  results  can  be  utilized 
ir  illustrated  by  the  following  example  in  which  the  con- 
ditions assumed  correspond  to  the  conditions  of  the  tests: 

Let  us  suppose  a  concrete  pavement  is  to  be  designed 
to  sustain  safely  the  impact  of  a  5-ton  truck  loaded  to 
capacity.  It  will  be  assumed  that  the  character  of  the 
road  surface  and  the  condition  of  the  tires  of  the  vehicles 
which  will  use  the  road  are  such  that  the  impact  of  the 
vehicles  will  be  equivalent  to  that  which  would  result  by 
dropping  the  rear  wheels  from  a  height  of  ',  in.  Let  it 
be  assumed  also  that  the  pavement  is  to  be  designed  to 
span  small  areas  In  which  it  will  receive  very  little  sub- 
grade  support,  a  condition  similar  to  that  which  existed 
in  the  tests. 


T.\BLE  V.     IMPACT  CAUSED  BY  DIFFERENT  MOTOR  TRUCKS 


Rated 

Cap. 
i)f  Truck, 

Tons 
U 
li 
I! 
IJ 


2 
2 

^^t 
3-3i 
3-3} 
3-3} 
3-3} 
3-3} 
3-3} 
3-3} 
3-3} 
3-3} 
^^ 

^? 
S 
5 


Load, 

Tons 
I! 
I J 


Load  on  One  Reap 


Total 
3,475 
3,475 
4,240 
4,240 
4.300 
4.300 
4,300 
4.300 
4.900 
4.900 
4.900 
5,150 
5,150 
5,150 
5,150 
5,150 
5,150 
7,000 
7,000 
7,000 
7,000 
7,000 
7,000 
7,900 
7,900 
7,900 
7,900 
7.900 
7.900 
10,600 
10,600 
10,600 
10,600 
10,600 
10,600 


Sprung 
2,410 
2,410 
3,175 
3,175 
3,300 
3,300 
3,300 
3,300 
3,900 
3,900 
3,900 
3,450 
3,450 
3,450 
3,450 
3,450 
3.450 
5,300 
5.300 
5,300 
5,300 
5,300 
5,300 
5,950 
5,950 
5.950 
5,950 
5.950 
5,950 
8,650 
8,650 
8,650 
8,650 
8.650 
8,650 


WTiecl,  Lb 
Un- 
sprung 
1,065 
1,065 
1,065 
1,065 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,700 
1,700 
1,700 
1,700 
1,700 
1,700 
1,700 
1,700 
1,700 
1,700 
1,700 
1,700 
1,950 
1,950 
1.950 
1,950 
1,950 
1,950 
1,950 
1,950 
1,950 
1,950 
1,950 
1,950 


Equivalent  Static  Load  for  Dif- 
ferent Heights  of  Fall,  Lb. 


5,500 
4,500 
4,700 
4,900 
6,600 
6.800 
6,800 
6.800 
7.200 
7,300 
6.800 
8,400 
8,200 
8,200 
6.900 
8.000 
8,700 


9,700 
9,300 
9,200 
10,000 
10,000 
11,000 
11,000 
9,000 
9,200 
9,200 
9,500 
12,200 
12,000 
11,500 
11,500 
11,000 
11,200 


J  Inch 
7,800 
6,300 
10,000 
5,900 
7.800 
8.500 
7,900 
7,500 
8.500 
8,600 
8,000 
9,200 
8,700 
9,300 
9,200 
8,200 
8,200 
10,000 
9,700 
9,800 
11,000 
10,000 
11,000 
12.800 
12,500 
10,000 
10,700 
9,700 

l'5,36o 
13,700 
12,500 
12,600 
11,200 
12,100 


I  Inch 
10,200 
11,500 
16.000 
9,200 
11.500 
13,400 
11.000 
11,000 
14.000 
13.700 
11.000 
15,700 
11.800 
14,100 
21,500 
12,200 
13,000 
19,000 
19,000 
17,700 
17,200 
18,000 
15,800 
18,000 
19,000 
16,000 
15,500 
13,000 
15,000 
26,000 
21,000 
18,300 
17,200 
16,800 
15.800 


To  meet  these  conditions  the  designer  would  refer  first 
to  the  results  of  the  measurement  of  motor  truck  impact. 
(See  Engivecriiig  Netvs-Record,  March  .31,  1921,  p.  553.) 
A  brief  summary  of  these  results  is  given  in  Table  5. 
The  table  shows  the  impacts  delivered  by  the  rear  wheels 
of  trucks  of  various  sizes  variously  loaded  and  dropped 
upon  the  road  surface  from  three  different  heights.  The 
average  impact  resulting  from  a  .1-in.  drop  of  the  rear 
wheels  of  a  5-ton  truck  loaded  with  5  tons,  as  shown,  is 
equivalent  to  a  static  load  of  about  11,000  lb. 

Several  corrections  must  be  applied  to  this  value  before 
it  can  be  used.  In  the  first  place  the  tabular  values 
represent  the  impacts  delivered  by  trucks  equipped  with 
new  solid  tires.  The  tests  showed  that  the  use  of  worn 
tires  might  increase  the  impact  by  from  15  to  60  per  cent. 
Assuming  that  the  use  of  badly  worn  tires  will  be  pro- 
hibited by  law,  let  us  apply  a  correction  of  30  per  cent 
which  will  increase  the  tabular  average  to  14.300  lb. 
equivalent  static  load. 
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Also,  since  the  tabular  values  were  obtained  by  the  use 
of  2  X  J-in.  copper  cylinders,  they  are  less  than  the  true 
impacts,  and  it  will  therefore  be  necessary  to  apply  a 
correction.  Finally,  as  insurance  against  overloaded 
trucks,  and  other  conditions  such  as  the  use  of  nonskid 
chains,  which  would  increase  the  impact,  let  us  double  the 
estimated  impact.  The  tabular  values  of  impact  increased 
by  30  per  cent  for  tire  condition  and  corrected  to  eliminate 
the  effect  of  the  copper  cushion  are  shown  in  curves  2, 
3  and  4  of  Fig.  1.  Curve  1  shows  the  total  static  load 
on  one  rear  wheel  and  curve  5  shows  double  the  value  of 
the  corrected  impacts  for  the  J-in.  drop.  In  each  case  the 
impacts  or  loads  are  shown  in  relation  to  the  load  carried 
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Thickness  of  Slobs  in  Inches 
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■  Lood  in  Tons  on  Truck 

PIG.  1.     TOTAL  WHEEL  LO.\DS  AND  IMPACTS  FOR  TOTAL 

LOAD  CARRIED  ON  TRUCK  TLEFT) 

FIG.  2.     RESIST-ANCE  OF  DIFFERENT  THICKNESSES  OF 

1:1J:3  CONCRETE   SL-ABS    (RIGHT) 

by  the  truck.  Referring  then  to  curve  5,  we  find  that  in 
designing  a  pavement  for  a  5-ton  truck  loaded  to  capacity, 
provision  must  be  made  for  an  equivalent  static  load  of 
32,500  lb,,  which  is  slightly  more  than  four  times  as  great 
as  the  total  load  on  one  rear  wheel  of  the  truck  as  shown 
by  curve  1. 

Having  thus  determined  the  impact  for  which  the  surface 
is  to  be  designed,  the  thickness  required  is  indicated  by 
the  results  of  the  slab  tests  reported  in  this  article.  For 
1:1J:3  concrete  slabs  the  average  results  of  these  tests 
are  shown  in  Fig.  2,  which  gives  the  resistance  of  slabs 
of  various  thicknesses.  Referring  to  this  figure  it  is  found 
that  a  1:1J:3  concrete  pavement  to  wthstand  the  impact 
of  5-ton  trucks  loaded  to  capacity  and  operated  under  the 
assumed  conditions  must  have  a  thickness  of  between  71 
and  8  in. 

Proceeding  in  a  similar  manner  from  other  assumptions 
it  can  be  sho\vn  that  the  thicknesses  of  1:11:3  concrete 
required  for  various  sizes  of  trucks  are  as  follows.  For 
a  IJ-ton  load,  5  in.;  for  a  2-ton  load,  5.5  in.;  for  a  3-ton 
load,  6.4  in.;  for  4  tons,  7.1  in.;  for  5  tons,  7.7  in.  and 
for  a  7Jton  load,  8.9  in. 

These  thicknesses  arc  given  merely  as  the  rcsnJts  nf  av 
example  which  is  cited  to  illustrate  a  method  of  design. 
They  are  not  to  be  considered  as  the  proper  thicknesses  of 
actual  pavements  to  accommodate  vehicles  of  the  several 
capacities;  nor  is  the  cnrve  in  Fig.  ~»  to  be  understood  to 
represent  anythinff  other  than  the  average  relation  of 
resistance  to  thickness  in.  the  particular  tests  which  havf 
been  described. 

One  of  the  reasons  why  the  results  can  not  be  generally 
applied  is  that  they  relate  only  to  the  special  subgrade 
conditions  which  existed  at  the  Arlington  experimental 
farm. 

Another  obvious  reason  is  that  the  slab  resistances  used 
were  derived  from  tests  in  which  the  impact  was  delivered 
only  to  the  centers  of  the  7-ft.  slabs,  and  it  is  kno\vn  tn«| 
this  is  the  most  favorable  condition.  Less  resistance  would 
have  been  offered  to  impact  applied  at  their  edges,  and 
still  less  to  blows  delivered  at  their  corners. 

These  reasons  indicate  the  need  for  further  researcl). 
In    respect   to   the   subgrade  the   first  need   is   to   devise  8 
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method  by  -which  the  supporting  value  may  be  measured, 
the  next  is  to  find  out  how  and  to  what  extent  it  is  affected 
by  moisture  and  other  natural  conditions.  These  problems 
solved,  it  will  still  be  necessary  to  study  the  changes  which 
affect  the  shape  of  the  subgrade,  such  changes,  for  example, 
as  are  caused  by  frost  and  the  pounding  of  traffic,  for 
with  rigid  surfaces  the  support  offered  by  the  subgrade 
depends  not  only  on  its  supporting  value  but  also  upon  the 
nature  of  its  contact  with  the  surface.  And  this  study 
will  necessarily  include  the  beliavior  of  the  surface  as 
well  as  the  subgrade,  for  the  desired  contact  may  be  lost 
by  the  movement  of  the  road  slab  itself.  The  bureau's 
tests  have  shown  already  that  such  movement  occurs  daily 
as  a  result  of  temperature  changes. 

The  determination  of  the  edge  and  comer  resistance 
of  the  slab  presents  no  great  difficulty.  It  is  confidently 
expected  that  reliable  data  on  this  subject  will  be  de- 
veloped by  tests  now  under  way;  and  with  the  knowledge 
gained  it  should  not  be  a  difficult  matter  to  design  all  parts 
of  the  slab  to  have  equal  strength. 

What  doubt  remains  as  to  the  intensity  of  the  impact 
■which  may  be  delivered  by  vehicles  operating  on  actual 
roads  should  be  cleared  up  by  means  of  the  impact  re- 
corder designed  by  the  bureau  and  awaiting  only  minor 
adjustments  preparatory  to  experimental  use.  This  ap- 
paratus, attached  to  a  motor  truck,  \vill  give  autographic 
space-time  curves  similar  to  those  drawn  by  the  instru- 
ment attached  to  the  stationary  impact  machine,  and  thereby 
permit  the  measurement  of  impact  on  actual  highway 
surfaces. 

Other  tests  which  are  already  in  progress  will  yield 
further  data  on  the  resistance  offered  by  bituminous^-topped 
and  reinforced-concrete  pavements.  If  the  subgrade  prob- 
lem can  be  solved  satisfactorily  the  information  which  will 
ultimately  become  available  should  give  a  very  clear  con- 
ception of  the  type  and  thickness  of  pavement  necessary 
for  any  given  kind  of  traffic. 


Lockington  Dam  Completed 

LOCKINGTON  DAM,  the  second  of  the  finished  hy- 
^  draulicking  operations  of  the  Miami  Conservancy 
District,  was  completed  in  October.  The  structure  con- 
tains about  1,000,000  cu.yd.,  is  6,000  ft.  long,  25  ft. 
wide  on  top,  460  ft.  thick  (maximum)  at  the  base,  and 
78  ft.  high  above  the  outlet  conduit  floor.  Construction 
was  begun,  on  hydraulic  fill,  June  12,  1919,  and  the 
progress  is  shown  by  the  accompanying  progress  profile. 


PROFILE  OF  LOCKINGTON  DAM  SHOWING  PROGRESS  BY  YEARS 


The  dam  cost  $1,280,000  complete,  including  engineer- 
ing, superintendence,  depreciation,  clerical  labor,  mate- 
rials, supplies,  and  everything  expended  on  construction. 
The  hydraulic  fill  cost  75c.  per  cubic  yard;  the  dragline 
fill  at  the  west  end  of  the  dam  2.3c.  per  cubic  yard ;  the 
excavation  (rock)  for  the  outlet  works  and  channel  69c. 
per  cubic  yard,  and  the  concrete  work  an  average  of 
$9.84  per  cubic  yard. 

Wages  during  the  period  of  construction  varied  con- 
siderably, rising  during  the  war  and  falling  .sharply 
during  1921.  During  the  period  in  which  the  most  of 
the  work  was  done,  common  labor  received  from  38c.  to 
46c.  per  hour,  and  good  carpenters,  65c.  to  80c.  per  hour. 

The  price  of  materials  varied  widely.    The  major  part 


of  the  cement  was  purchased  f.o.b.  Lockington  for  $3.06 
per  bbl.,  with  25c.  sacks;  $2.92,  with  15c.  sacks,  and 
recently  $2.91,  with  10c.  sacks.  Coal  was  purchased  for 
$4.19  to  $4.65  per  ton,  run  of  mine,  f.o.b.,  Lockington. 
Much  of  the  material  used  was  special,  and  the  prices 
paid  are  not  comparable  with  prices  paid  on  other  work. 
Barton  M.  Jones  was  division  engineer  in  charge  of 
construction.  

Sludge  Dewatering  With  Hot  Sulphur 
Dioxide  Gas  and  Live  Steam 

EXPERIMENTS  with  the  dewatering  of  sewage 
sludge  with  a  mixture  of  hot  sulphur  dioxide  gas 
and  live  steam  are  being  made  on  activated-sludge  at 
Texas,  and  on  various  types  of  sewage  sludge  and 
garbage  tankage  at  Indianapolis  by  the  Maclachlan 
Reduction  Process  Co.,  New  York  City.  A  full  size 
installation  is  under  construction  at  the  activated-sludge 
plant  now  being  built  at  Gastonia,  N.  C,  after  plans  by 
William  M.  Piatt,  consulting  engineer,  Durham,  N.  C. 

In  this  process,  the  hot  sulphur  dioxide  gas  is  pro- 
duced by  burning  crude  sulphur  in  a  special  type  of 
burner,  the  resulting  fumes  being  mixed  with  live  steam 
and  blown  into  the  sludge  as  it  flows  through  a  treating 
tank.  The  mixture  of  gas  and  steam,  according  to  the 
company  named,  "has  an  instantaneous  electrolytic  ef- 
fect upon  the  sludge  which  destroys  its  flocculent  nature. 
In  the  case  of  sludge  having  a  98  per  cent  water  con- 
tent, the  sludge  after  treatment  quickly  settles  to  95 
per  cent  water,  which  means  a  reduction  of  60  per  cent 
in  volume.  At  the  same  time  the  solid  particles  of  the 
sludge  are  converted  to  a  granular  condition  which  ren- 
ders them  more  easily  and  quickly  pressed."  At  the 
Houston  plant,  the  con^pany  states,  "the  gas  is  applied 
to  the  sludge  for  2V  min.,  raising  its  temperature  from 
80  deg.  F.  to  135  deg.  F.  The  sludge  is  then  pressed 
hot  in  the  filter  press  already  installed  in  connection 
with  the  large  dehydrating  plant,  the  cycle  being  3  hr. 
20  min.  This  yields  a  cake  containing  as  low  as  74  per 
cent  water,  which  is  then  dried  in  the  indirect  dryer 
forming  a  part  of  the  large  dehydrating  plant  already 
mentioned." 

Continuing  the  company  states:  "Experiments  vdth 
dewatering  the  Houston  gas- 
treated  sludge  on  sand  beds 
show  great  promise.  Dosing 
at  the  rate  of  1.3  lb.  of  dry 
solids  per  square  foot  of  sand 
bed  yields  a  S-in.  cake  of  64.5 
per  cent  water  content  in  24 
hr.  At  double  this  rate  a  IJ-in. 
cake  with  77.5  per  cent  water 
is  obtained.  Untreated  sludge  would  not  drain  appreci- 
ably in  96  hr.,  the  moisture  being  reduced  only  to  96  per 
cent."  The  company  estimates  that  its  dehydration 
process  would  cost  from  $0.75  to  $3.00  per  ton  of  dry 
solids,  depending  upon  local  conditions. 


Waterfront  Bulkheads:  (Correction) 

Titles  to  illustrations  were  misplaced  in  the  article 
on  "Waterfront  Bulkhead  Construction,"  in  Engineering 
News-Record  of  Oct.  13,  p.  614.  The  larger  drawing 
on  p.  614  shows  the  Chicago  work  and  the  smaller  draw- 
ing on  p.  615  shows  the  Milwaukee  work. 
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Progress  on  the  Skagit  River 
Power  Project 

Seattle  Has  Completed  23-Mile  Railroad  and  Con- 
struction Power  Plant — Work  on  2-Mile 
Main  Tunnel  Is  Under  Way 

WORK  is  no\.-  well  under  way  on  the  Skagit  hydro- 
electric development  which  is  being  carried  out 
as  a  municipal  venture  by  the  City  of  Seattle.  The 
Gorge  Creek  plant,  the  first  main  unit,  is  expected 
to  be  ready  for  service  in  the  latter  part  of  1923.  A 
construction  railroad,  23  miles  long  from  Rockport, 
Wash.,  the  nearest  point  on  existing  rail  line,  was  fin- 
ished early  this  year;  the  3,000  hp.  Newhalem  plant 
built  to  supply  power  for  construction  purposes  was 
completed  in  the  late  summer  and  work  has  just  been 
started  on  the  10,978-ft.  tunnel  which  is  to  sen'e  the 
Gorge  Creek  Plant.  Contract  for  this  tunnel  was 
awarded  to  the  R.  C.  Storrie  Co.,  San  Francisco,  for 
$2,203,865.  The  genaral  features  of  the  project  were 
described  in  Engineering  Netvs-Reeord,  No.  18,  1920, 
page  994. 

A  feature  of  the  construction  power  plant  is  the 
2,675  ft.  tunnel  by  means  of  which  the  waters  of  New- 
halem Creek  are  conveyed  under  a  ridge  to  the  Skagit 
River  basin.  The  cost  of  the  penstock  on  this  plant 
was  kept  down  by  driving  the  tunnel  on  a  grade  and 
developing  a  pressure  of  266  ft.  at  its  lower  Cmrete  plug. 

end.     The  tunnel  was  driven  through  hard  4"iiryai, 

blue  granite  and  is  entirely  without  lining,  '"^irvaivc- 
After  the  plant  had  been  operating  for  some 

jConcrefe  anchor 
POWER  HOUSE. 

^' ' ^ 


TEMPORARY   POWER   PLANT   ON  THE    SKAGIT   PROJECT 


CROSS-SECTION   THROUGH   NEWTIALEM   POWER   DEVELOPMENT 


weeks  the  tunnel  was  unwatered  and  examined  thor- 
oughly without  finding  any  change  in  cross-section 
from    the    original    finished    excavation.      A    precau- 


CONSTRITCTION   CAMP    FOR    SKAGIT    POWER    JOP. 


tionary  measure  to  prevent  leakage  was  the  continua- 
tion of  the  penstock  for  218  ft.  into  the  lower  end 
of  the  tunnel,  thus  making  it  possible  to  plug  the 
tunnel  with  concrete  at  this  point  and  remove  the  pres- 
sure from  all  the  lower  end  on  which  the  overburden 
is  less  than  105  ft.  No  seepage  has  appeared  on  the 
slope  of  the  mountain  which  the  tunnd  transverses. 
The  penstock  is  1,122  ft,  long,  and  varies  in  diameter 
from  33  in.  at  the  upper  end  to  30  in.  at  the  bottom, 
with  a  thickness  ranging  from  A  in.  at  the  top  to 
A  in.  at  the  bottom.  All  joints  in  the  penstock  were 
electrically  welded. 

In  the  plant  a  double  overhung  impulse  wheel  op- 
erating under  a  head  of  510  ft.  is  direct  connected 
to  a  2,2  0  kw.  generator.  In  testing  out  this  unit  a 
2,100  kw.  load  was  tripped  instantaneously  to  see  what 
the  control  apparatus  would  do.  Under  these  condi- 
tions, approximately  the  mast  severe  test  that  could  be 
imposed,  the  water-wheel  governors  allowed  an  in- 
crease of  speed  of  less  than  30  per  cent,  which  was 
considered  very  satisfactory  regulation.  At  least  in 
part,  this  close  control  is  ascribed  to  the  fact  that 
each  runner  on  the  double  overhung  unit  is  controlled 
by  an  independent  governor.  A  motor  generator  set 
is  being  installed  in  the  plant  to  provide  D.  C.  current 
for  the  three-mile  railroad  extending  from  the  saw-mill 
to  the  dam  site  and  which  it  is  planned  to  electrify. 

The  main  construction  camp  Is  located  on  a  bend 
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of  the  Skagit  River,  23  miles  by  the  construction  rail- 
way from  Rockport  and  about  2 ;  miles  from  the  Gorge 
Creek  dam  site  with  which  it  is  connected  by  a  rail 
road.  The  camp  consists  of  14  bunk  houses  with 
sleeping  quarters  for  24  men  each,  fifty  3-room  cot- 
tages for  the  married  men,  mess  house,  warehouses, 
office  buildings,  etc.  With  the  exception  of  the 
married  quarters  the  entire  camp  is  heated  from  a 
central  heating  plant. 

The  foregoing  has  been  prepared  from  information 
supplied  by  C.  F.  Uhden,  chief  engineer,  Skagit  River 
Power  Project. 

Later  Work,  Not  Education,  Raises 
Professional  Status 

By  Charles  A.  Holden 

Director  Professor  of  Civil  Kngineering.  Thayer  School 
of  Civil  Engineering 

THE  EFFECTIVENESS  of  a  pre-college  course  in  engi- 
neering education  has  been  demonstrated  by  those  insti- 
tutions which  have  required  such  preliminary  training.  One 
advantage  of  such  a  course  which  is  generally  unrealized 
is  the  opportunity  offered  the  student  to  continue  his 
general  college  course  and  then  to  enter  a  vocation  for 
which  he  is  better  suited  if  he  does  not  show  aptitude  in 
subjects  required  for  an  engineering  training. 

However,  the  deduction  that  the  status  of  the  medical 
profession  is  due  to  the  requirement  of  an  academic  train- 
ing before  the  professional  work  is  perhaps  not  warranted, 
since  the  standing  of  the  profession  was  established  long 
before  the  present  educational  requirements  were  formulated. 

Factors  entirely  outside  of  the  educational  program  as 
usually  interpreted  exert  a  very  vital  function  in  the  rela- 
tive positions  occupied  by  the  lawyer,  doctor,  and  engineer, 
and  it  is  largely  to  the  period  after  graduation  that  the 
engineer  must  look  for  improvement  in  his  status.  By  the 
nature  of  their  professions  the  lawyer  and  doctor  are 
brought  in  intimate  association  with  the  members  of  their 
community  and  there  develops  from  this  association  an 
interest  in  community  affairs  so  that  they  are  held  in  es- 
teem not  only  for  their  professional  attainments  but  as  vital 
forces  to  be  consulted  in  matters  affecting  the  public  weal. 

The  engineer  is  inclined  to  berate  politics,  to  consider  that 
his  activities  are  not  concerned  therewith  and  to  isolate 
himself  from  community  interests  with  the  inevitable  result 
that  he  is  not  a  vital  force  in  public  matters.  His  attitude 
should  be  exactly  the  i-everse.  He  should  realize  that  no 
class  of  men  is  better  trained  for  civic  responsibility.  Com- 
munity problems  are  concerned  largely  with  highways, 
water  supply,  sewage  disposal,  bridges,  buildings,  lighting 
and  similar  subjects  for  which  the  engineer  has  a  special 
training.  If  he  has  been  educated  under  the  definition 
"engineering,  the  art  of  organizing  and  directing  men.  and 
controlling  forces  and  materials  of  nature  for  the  benefit 
of  the  human  race,"  he  recognizes  that  the  engineer  has 
relationships  with  "mind  and  human  action"  as  well  as  with 
"matter  and  energy." 

For  other  problems  which  arise  he  is  better  prepared 
than  many  who  are  concerned  with  community  affairs  for 
he  has  been  taught  first  to  state  the  problem,  next  to  indi- 
cate the  principles  which  underlie  the  solution,  then  to 
formulate  the  c:enferal  statement  of  the  solution  and  finally 
to  solve  it.  The  first  three  parts  are  of  fundamental  im- 
Dortance  and  lead  to  results  greatly  superior  to  those  where 
they  are  omitted,  as  is  too  often  the  case.  There  are  many 
conspicuous  examples  of  engineers  who  have  appreciated 
their  opportunities  and  responsibilities  and  have  rendared 
valuable  services  to  country,  state  and  town  When  engi- 
neers in  general  reach  a  like  appreciation,  each  community 
may  support  its  engineer  as  well  as  its  lawyer  and  doctor. 

Then  also  as  to  the  professions  of  law  and  medicine,  there 
is  ill  the  public  mind  much  of  mystery.  It  is  realized  that 
powers  of  analysis  and  a  knowledge  of  previously  deter- 
mined procedure,  principles  and  facts  are  required  to  solve 
1  the  problems  involved.     Troubles  from  law  suits,  sickness 


and  death  are  ever-present  forces,  thrusting  home  the  im- 
portance of  these  professions  and  demonstrating  the  in- 
evitable penalty  experienced  through  the  neglect  of  their  aid. 

But  a  farmer  may  become  a  contractor  and  lay  concrete 
floors  and  side  walks.  The  previous  conditions  are  greatly 
improved  and  the  public  is  not  cognizant  of  the  less  cost 
possible  to  secure  as  good  results  by  different  mixtui'es  of 
cement,  sand  and  stone,  or  a  different  selection  of  the  latter 
two,  nor  of  the  better  product  which  could  be  obtained  at 
the  same  cost  by  the  engineer  trained  in  the  making  of 
concrete. 

The  improvement  of  the  status  of  the  engineer  must 
be  obtained  largely  through  individual  and  collective  effort 
after  graduation.  The  educational  program  should  be 
formulated  to  prepare  for  the  brord  definition  of  engineer- 
ing given  above.  It  will  realize  that  the  ultimate  aim  of 
all  education  is  to  assist  in  improving  civilization  and  that 
since  the  engineer  is  to  do  this  through  engineering,  the 
program  must  include  a  sound  training  in  the  science 
underlying  engineering. 

An  Unusual  Sewage- Works  Combination 

AN  UNUSUAL  combination  of  sewage  treatment 
L  elements  is  found  in  a  plant  with  a  nominal 
capacity  of  1,200  U.  S.  gal.  capacity  for  a  mansion 
named  Olantigh  Towers  at  Wye,  Kent,  England.  This 
plant,  to  which  nearly  two  pages  of  the  London 
Engineer  of  Nov.  4,  1920,  are  devoted,  was  designed 
by  Major  Hilder  Daw,  late  lecturer  on  sewage  dis- 
posal at  the  South-Eastem  Agricultural  College  at 
Wye.  Aside  from  the  utilization  of  an  existing  grit 
chamber  and  sewage  receiving  reservoir,  the  new  plant 
consists  of  activation  by-  repumping  the  sewage  some 
thirty  times  and  discharging  it  in  the  face  of  a  hori- 
zontal air  blast  that  drives  the  sewage  against  "eddy 
plate"  where  it  is  broken  up  for  aeration  purposes; 
sedimentation  and  sludge  digestion,  by  means  of  a  two- 
story  settling  tank,  which  in  section  is  something  life 
a  half  of  an  Imhoff  tank;  and  (3)  final  treatment  by 
sprinkling  or  percolating  filters  with  an  alternating- 
tip  "^osing  device. 

The  sewage  is  pumped  from  the  receiving  tank  ver- 
tically upward  to  a  point  where  a  thirtieth  of  it  passes 
on  to  the  sedimentation  tank  and  the  remainder  drops 
back  into  the  receiving  tank,  passing  as  it  falls  between 
the  air  nozzle  and  the  eddy  plate  already  mentioned. 
Nearly  300  cu.ft.  of  air  per  U.  S.  gal.  of  sewage  is 
supplied.    Water  power  drives  both  pump  and  air  blower. 

ANALYSES  OF  SAMPLES  TAKEN  AT  VARIOUS  POINTS  IN  THE 
SEWAGE-WORKS  AT  OLANTIGH  TOWERS 

• Part.^  iwr  1 00, 000 ,    Prr- 

Rtor-  Scdimen-  cpntaRP 

Raw  age  tation  Efflii-  Piirifina- 

Sewage  T;.nk  Tank  ent  tion 

Ammonia,  saline 9.87  2  400  2  500  0.065  59.34 

Ammonia,  "albuminoid" ,  .    1   400  0.500  0.200  0.70  95 
Oxygen  absorbed  at  27  deg. 

C.in4hr 2.79  0.710  0.413  0.272  90.2 

Nitrates Absent  AKsont  Absent  1.25  

Nitrites Absent  AKsemt  trace  trace  .... 

Suspended  matter* |    absent  absent  trace  trace  .... 

Suspended  matter* 744.0  68.0  22.0  1.30  99.9 

Do.  do..'coar8e 913.4 

Total r,657.4 

*  The  proportion  of  suspended  matter  reenrdrd  a.-*  "coarw"  was  obtained  by 
straining  tbe  sample  through  a  sieve  of  about  thirty  iiieahes  to  the  inch. 

Working  at  only  about  one-fourth  capacity  after 
apparently  some  three  months  of  use  the  treatment  at 
various  stages  is  reported  in  The  Engineer  to  have 
given  the  analyses  shown  by  the  accompanying  table. 

The  journal  quoted  also  states  that  "the  system  of 
sewage  disposal  described  above  is  being  exploited  by 
the  Aer-sed-con  Sewage  Purification  Plant  Co.,  9-10 
Southampton  St.,  ITolborn,  London,  W.  C.  1." 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  or  engineers  and  contractors. 
The  ranee  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


More  Defense  for  Engineer  as  Manager 

Sir — Mr.  Cabot  in  Engineering  News-Record,  Oct.  27, 
p.  692,  indicts  the  engineering  profession  as  failing  to 
develop  managers  of  large  enterprises.  His  views  are 
interesting  as  coming  from  a  firm  of  well-known  bankers, 
and  his  sincerity  cannot  be  questioned.  However,  I  take 
issue  with  his  statements  because  (1)  the  supporting 
evidence  is  insufficient  to  justify  his  conclusion;  (2)  no 
indictment  of  a  part  of  a  group  is  likely  to  be  true  of  the 
whole  group;  (3)  as  a  contrary  statement  to  the  views  of 
Mr.  Cabot,  engineers  have  cleaned  up  some  infernal  messes 
which  have  been  made  by  promoters  ho  applauds  so  highly, 
and  (4)  because  an  engineering  training  when  supplemented 
by  experience  in  handling  men  and  dealing  with  business 
affairs  is  a  most  excellent  foundation  for  the  management 
of  a  very  large  percentage  of  the  industrial  problems  and 
industrial  plants  of  today. 

Mr.  Cabot  has  visualized  the  engineer  as  a  man  cold  and 
austere  in  his  beliefs  and  formulas;  a  man  untouched  by 
the  human  feelings  and  passions  of  the  ordinary  man.  He 
has  sought  to  interpret  him  as  a  sort  of  business  surgeon,  a 
man  whose  passionate  love  of  detail  makes  it  impossible 
for  him  to.  see  the  human  elements  in  any  business  plan. 
There  are  many  engineers  of  this  type,  but  to  generalize  on 
this  basis  leads  to  a  fallacious  conclusion.  I  grant  that  the 
averr-re  engineer  is  trained  in  a  hard  school  of  exactness, 
but  does  exactness  make  a  poor  manager?  He  is  a  great 
student  of  detail,  but  does  a  knowledge  of  detail  make  a 
poor  manager?  He  is  analytical  and  perhaps  austere  in 
his  viewpoint,  but  does  cool  judgment  make  a  poor 
manager?  He  lacks  in  the  quality  of  salesmanship;  this 
may  make  a  humble  manager  but  it  makes  a  safe  one  as 
he  says.     Is  safety  a  quality  to  be  laughed  to  scorn? 

Qualities  of  leadership  are  improved  by  training,  but  they 
are  born  in  a  man  regardless  of  what  his  training  may  be 
and  they  develop  through  opportunity.  Engineering  is  a 
severe  task  master  and  an  engineer  must  often  maintain  a 
critical  attitude.  The  examples  that  Mr.  Cabot  has  taken 
do  not  include  those  engineers  who  have  made  a  success  as 
manager.  I  venture  to  say  that  of  late  years  more  men 
with  engineering  training  have  succeeded  as  managers  of 
large  enterprises  than  men  without  such  training.  The 
names  of  these  men  could  not  be  printed  on  this  page — it 
would  be  too  small.  He  has  forgotten  Goethals,  Newell, 
Hoover,  Atcheson,  Finley,  Mulholland,  Hammond,  Cassatt, 
Epes  Randolph  and  a  host  of  others.  The  list  is  a  long  one 
and  growing  longer  every  day. 

Prior  to  1900  very  few  industrial  executives  received 
engineering  training.  Since  1900  a  much  larger  proportion 
has  received  such  training  and  these  men  are  now  coming 
into  their  own  as  managers  of  large  enterprises. 

Mr.  Cabot's  example  of  the  management  of  the  railroads 
is  an  unfortunate  one.  During  the  period  in  which,  as  he 
says,  they  made  money  in  the  hands  of  promoters,  money 
was  made  at  the  expense  of  the  railroads,  and  when  they 
got  in  such  a  terrible  mess  that  no  one  else  could  handle  the 
job  of  straightening  them  out,  they  were  turned  over  to 
engineers  and  bankers.  If  bankers  and  engineers  cannot 
work  out  the  problems  of  the  railroads  who  else  can? 

It  is  amusing  to  think  of  engineers  as  lacking  in  vision 
and  imagination.  The  trouble  is  that  real  engineers  have 
been  so  busy  thinking  and  planning  in  big  terms  that  they 
have  forgotten  to  convince  other  people  that  they  are  doing 
this  sort  of  thing.  The  new  era  in  the  profession  finds  it 
attentive  to  public  relations  and  public  service.  In  but  n 
few  years  the   new  concept  will  produce   a   rich   fruition. 

Chicago,  Nov.  2.3.  C.  E.  Drayek, 

Secretary,  American  Association  of  Engineers. 


Wind  Forces  on  Standpipe  Deduced  from 
Pressure-Tunnel  Results 

Sir — In  your  issue  of  Oct.  13,  p.  601,  appears  an  article 
"Repairs  to  a  Wind-Indented  Standpipe  at  Bath,  Maine," 
by  C.  E.  Carter.  The  photograph  of  this  article  illustrates 
in  an  interesting  way  the  pressure  distribution  which  we 
know,  by  aerodynamical  analysis,  to  exist  on  the  walls 
of  a  cylinder  when  subjected  to  air  flow.  In  the  two 
diagrams  herewith,  from  tests  made  in  a  wind  tunnel, 
there  is  a  good  analogy  to  the  wind  pressure  which  caused 
the  collapse  of  the  standpipe  mentioned;  and  from  th8 
■wind-tunnel  test  we  can  deduce  the  actual  pressures,  both 
qualitatively  and   quantitatively. 

The  test  cylinder  is  subjected  to  artificial  air  flow  in 
the  wind  tunnel;  the  pressures  produced  at  various  points 
on  the  surface  are  led  off  through  minute  holes  communi- 
cating with  tubes  on  the  interior,  and  they  are  recorded 
on  suitable  manometers.  Neglecting  small-scale  effects 
and  other  corrections  familiar  to  the  aeronautical  anginear, 
these  diagrams  apply  to  the  standpipe. 


■Max.a}[fapsin^ 
pressure 


Fig.i 


T^S■^ 


PRESSURES  ON  CTLINDER  IN  WIND  TUNNKL. 

Fig.  1  shows  the  pressure  distribution  on  the  outsid* 
of  the  standpipe.  In  the  diagram  a  vector  is  drawn  at 
every  ten  degrees  of  the  circumference,  giving  by  it*  direc- 
tion and  length  the  intensity  of  the  force  acting.  Arrows 
pointing  toward  the  center  are  for  positive  pressures, 
tending  to  collapse  the  standpipe;  those  pointing  away  from 
the  center  are  for  negative  pressures,  tending  to  stretch 
the  plate.  The  ends  of  the  vectors  are  connected  by  • 
smooth  curve.  There  is  positive  pressure  over  the  front 
76°,  which  reaches  the  theoretical  value  pV'/2g  at  the 
extreme  front.  At  all  other  points  than  the  extreme  front 
the  pressures  can  be  determined  only  empirically.  To  the 
rear  of  the  38°  point  they  become  negative,  reaching  a 
maximum  65"  off  the  wind  direction,  where  the  intensity 
is  0.6pVV2g  of  sign  opposite  to  the  front  portion.  The 
rear  180°  is  subjected  to  "suction"  which  is  substantially 
uniform  and  equal  to  — 0.44/)VV2g. 

Note  the  buckling  moments  at  the  38°  point  of  thi« 
diagram,  where  the  maximum  positive  pressure  moment 
is  added  to  the  maximum  negative  pressure  moment.  In 
the  photograph,  the  point  of  buckling  is  in  this  neigh- 
borhood. An  interesting  feature  appearing  in  the  diagram 
is  that  portion  between  38  and  90°;  the  suction  here  tends 
to  di-aw  the  sui-face  against  the  wind. 

In  order  to  determine  the  true  pressure  which  operated 
in    the    collapse    of    the    standpipe     (assuming    the    latter 
empty  of  water),  we  have  to  take  account  of  the  chimney 
effect,  i.e.  the  depression  due  to  flow  of  wind   across  the 
open    standpipe    mouth.      This    has    been    done    in    Fig.    S, 
which  therefore  gives  the  net  forces  acting  both  inside  and 
outside   the  walls.     From    the  pressures  of   Fig.    1   a   uni-     ■ 
form   amount   is   subtracted   numerically   exceeding   pV'fii     I 
by  an  amount  determined  in  the  wind  tunnel,  and  of  op-     | 
posite  sign.     The  net  wind  effect,  as  shown  by  Fig.  2,  ii 
that    every    portion    of    the    empty    standpipe    is    under   • 
stress  tending  to  compress  the  plate. 

E.  N.  FAjjaa. 
Aeronautical  Engineer,  U.  S.  Air  Sarvice. 
Dayton,  0. 

Oct.   24. 
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One  Way  of  Specifying 

Sir — Here  is  an  architect's  specification  for  the  drains  in 
connection  with  the  foundation  work  for  a  church. 

Drain — ^Properly  prepared  to  meet  any  conditions 
that  might  arise  so  that  we  may  prevent  an  absolute 
condition  to  positively  avoid  any  pogsibility  of  water 
at  any  time,  under  any  condition,  entering  the  cellar." 
Evidently  he  wants  a  dry  cellar! 
Haclcensack,  N.  J.  Contractor. 


Analytical  Data  Essential  To  Run 
Mechanical  Filters 

Sir— Referring  to  the  article  on  "Analytical  Data  Essen- 
tial to  Run  Mechanical  Filters,"  on  p.  353  of  your  issue  of 
Sept.  1,  I  venture  to  predict  that  the  practical  laboratory 
control  of  water  purification  will  increase  rather  than  de- 
crease duriiig  the  next  25  years.  I  agree  fully  with  Mr. 
Brown  that  a  careful  selection  of  the  laboratory  tests 
should  be  made  and  in  one-man  purification  plants  that  the 
number  a.id  frequency  of  such  tests  should  be  reduced  to  a 
minimum,  but  the  selection  will  vary  with  different  classes 
of  water  and  the  plants  required  for  their  purification. 
Moreover,  the  selection  of  tests  should  be  made  by  open- 
minded  men  who  from  experience  are  capable  of  deciding 
upon  useful  tests  which  will  show  the  operators  what  they 
are  doing;  will  serve  as  a  record  of  the  operation  of  the 
plants;  will  be  of  value  in  answering  complaints  concern- 
ing the  quality  of  the  water  and  will  be  of  assistance  to 
the  state  department  of  health. 

Howe\er,  J  believe  that  the  views  of  Mr.  Brown  will  make 
a  wrong  impression  on  a  considerable  number  of  those  who 
read  the  article  and  also  on  some  of  the  water-works  men 
for  whcse  benefit  it  was  probably  written.  To  a  layman 
interested  in  one  or  more  water-works  from  a  purely  busi- 
ness standpoint,  or  to  those  "who  cannot  qualify  even  as 
amateurs"  hut  "pass  upon  highly  technical  questions  with 
more  of  assurance  than  is  assumed  by  the  expert" — as  aptly 
expressed  by  Edward  E.  Wall,  water  commissioner  of  St. 
Louis — and  especially  so  when  possessed  of  a  little  brief 
authority,  great  presumption,  and  a  narrow  mind,  Mr. 
Brown's  paper  will  come  as  a  welcome  reinforcement  to 
bolster  up  their  ideas  of  the  false  economy  and  of  the  un- 
necessary refinements  of  laboratory  control  of  purification 
plants. 

Mr.  Brown  assures  us  that  "the  hardness  cannot  be  re- 
duced by  merely  reporting  it  and  unless  softening  is  carried 
on,  it  has  no  place  in  a  report."  Carrying  out  his  analogy  I 
might  say  with  equal  assurance  that  the  mere  determina- 
tion of  bacteria  in  filtered  water  will  make  the  filters 
neither  more  nor  less  effective;  that  the  making  of  pre- 
sumptive or  partially  confirmed  tests  for  B.  Coli  will  not 
prevent  those  in  the  water  from  passing  on  into  the  dis- 
tribution system;  that  the  determination  of  chlorides  will 
not  prevent  a  water  supply  from  becoming  salty  to  the 
taste;  that  the  determination  of  iron  will  not  prevent  the 
staining  of  porcelain  fixtures  when  an  excess  is  present  in 
a  water  supply;  and  so  on,  yet  these  are  not  valid  reasons 
for  a  wholesale  omission  of  such  tests. 

Mr.  Brown  apparently  has  it  in  for  the  "37i-deg.  C. 
count"  and  wishes  to  make  it  unquestionably  clear  that 
this  test  stands  out  as  the  most  woi-thless  member  of  the 
"black  sheep"  of  the  family  of  "more  or  less  valuable  tests." 
I  will  admit  that  considerable  time  is  consumed  in  prepar- 
ing for  and  in  making  this  test  but  practically  the  same 
amount  of  time  is  required  for  the  "20-deg.  C.  count," 
which  is  obtained  24  hours  later  than  the  37-deg.  count. 
Furthermore  a  20-deg.  incubator  is  harder  to  maintain  at 
constant  temperature  in  the  laboratory  of  a  small  water- 
works than  is  a  37-deg.  incubator.  However,  this  is  not  a 
suitable  place  for  a  detailed  comparison  of  the  advantages 
and  disadvantages  of  these  two  classes  of  counts  and  much 
has  been  written  on  the  subject.  I  am  of  the  opinion  that 
the  majority  of  purification  and  chlorinalion  plants  may 
be  operated  by  the  aid  of  37i-deg.  C.  counts  so  that  the 
effluents  will  meet  the  requirements  of  the  Treasury  De- 
partment, if  those  in  authority  wish  to  meet  these  require- 
ments. 
As  a  matter  of  fact,  the  "Bacteriological  Standard  for 


Drinking  V.'ater"  adopted  by  the  Treasury  Department 
(U.  S.  Public  Health  Service)  for  drinking  water  supplied 
to  the  public  by  common  carriers  is  more  widely  used  as  a 
standard  than  any  other  and  includes  the  following  ruling: 
"The  total  number  of  bacteria  developing  on  standard  agar 
plates,  incubated  24  hours  at  37  deg.  C,  shall  not  exceed 
100  per  c.c."  As  long  as  this  standard  is  in  use  a  consid- 
erable number  of  purification  plants  will  have  to  make 
37J-deg.  C.  counts  in  order  to  show  that  their  effluents 
meet  this  standard  and  will  have  to  be  guided  in  their  op- 
eration by  such  counts.  By  making  such  counts  and  oper- 
ating purification  or  disinfection  plants  by  their  aid  in 
order  tj  keep  the  bacteria  below  100  per  c.c.  how  are  the 
operatots  going  to  run  into  the  "great  and  varied  difficul- 
ties" which  Mr.  Brown  holds  up  like  a  red  flag?  It  is  more 
probable  that  "great  and  varied  difficulties"  will  result  if 
operators  furnish  waters  to  common  carriers  which  do  not 
meet  the  "Bacteriological  Standard  for  Drinking  Water" 
on  account  of  not  carrying  on  a  sufficient  amount  of  labora- 
tory supervision. 

In  the  majority  of  purification  plants  I  believe  that  the 
operator  should  take  the  color  of  the  filtered  water  at  least 
once  a  day  on  a  catch  sample  and  preferably  on  a  repre- 
sentative composite  sample  collected  during  each  24  hours. 
Why  is  it  a  waste  of  time  to  check  roughly  the  dosage  of 
alum  to  the  raw  water  by  the  determination  of  the  color 
of  the  filtered  water?  Why  is  it  a  waste  of  time  to  make 
a  permanent  daily  record  of  a  test  which  takes  such  little 
time  in  its  making  and  sooner  or  later  will  be  required  as 
evidence  to  show  that  the  plant  has  been  operated  so  as  to 
deliver  an  effluent  of  pleasing  appearances.  In  some  cities 
the  broad-minded  men  in  charge  of  the  water-works  prefer 
to  deliver  a  water  of  zero  color  to  the  consumers  rather 
than  one  with  a  color  of  10  p.p.m.  From  a  material  stand- 
point there  may  be  little  difference  between  the  two  waters 
but  from  an  esthetic  standpoint  there  is  considerable  dif- 
ference and  the  average  consumer  will  point  with  natural 
pride  to  a  clear,  sparkling  and  colorless  water.  How  can 
such  a  water  be  obtained  unless  the  operator  determines 
the  color  and  turbidity?  If  operators  of  purification  plants, 
both  large  and  small,  would  spend  more  time  looking  at 
their  filtered  water  with  a  critical  eye,  even  if  contained 
only  in  a  2-qt.  bottle  of  clear  flint  glass,  they  would  find 
oftentimes  that  they  are  not  such  wonderful  operators  as 
they  think  they  are. 

Take  the  test  for  residual  chlorine  which  appears  to  have 
escaped  Mr.  Brown's  steam  roller.  This  test  should  be 
made  at  every  waterworks,  both  large  and  small,  in  con- 
nection with  the  application  of  liquid  chlorine  or  hypo- 
chlorite to  a  water  supply,  not  only  on  samples  collected 
near  the  point  of  application  of  the  disinfectant,  but  also 
on  samples  collected  at  one  or  more  points  on  the  distribu- 
tion system.  This  test  intelligently  applied  by  a  man  with 
common  sense  will  be  of  great  assistance  to  him  in  regulat- 
ing the  dosage  of  the  disinfectant  so  as  to  prevent  the 
addition  of  a  needless  excess  with  the  resulting  production 
of  tastes.  It  will  also  enable  him  to  detect  changes  in  the 
power  of  the  water  to  absorb  greater  or  smaller  quantities 
of  chlorine  so  that  the  dosage  may  be  increased  or  decreased 
to  obtain  the  proper  disinfection  of  the  water. 

In  view  of  the  recent  developments  on  the  reaction  of 
aluminum  sulphate  with  the  alkalinity  of  a  water,  it  ap- 
pears to  be  reasonable  to  expect  that  some  sort  of  a  practi- 
cal determination  relating  to  the  detection  of  aluminum 
compounds  will  come  into  use.  Even  the  determination  of 
the  hydrogen-ion  concentration  of  a  water  in  the  near 
future  by  a  man  in  overalls  may  not  be  such  a  wild  vision 
in  spite  of  "great  and  varied  difficulties." 

George  C.  Bunker, 

Balboa  Heights,  C.  Z.,  Sept.  24.  Sanitary  Engineer. 


Sir — Mr.  Bunker  seems  to  have  missed  the  whole  intent 
of  my  paper.  My  purpose  was  to  call  attention  to  the  re- 
quirements and  uses  of  data  by  two  classes  of  workers: 
(1)  filter  operators;  (2)  sanitary  authorities  using  the 
data  to  judge  of  the  quality  of  the  produced  water.  My 
paper  stated  that  the  requirements  of  the  two  must  diff"er, 
and  the  needs  of  the  men  producing  the  results  should  come 
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first,  whilo  those  judging  the  results  without  coming  in 
contact  with  the  work  should  come  second.  This,  I  con- 
tend, is  a  plain  common  sense  view  of  the  matter. 

It  is  also  stated  that  the  man  producing  the  results 
should  not  be  overburdened  with  the  necessity  of  produc- 
ing a  lot  of  data  which,  however  valuable  to  the  man  at- 
tempting to  judge  the  quality  of  the  water,  is  of  little  or 
no  value  to  the  man  producing  the  results.  It  contended 
that  the  men  in  actual  charge  of  the  plants  should  have 
more  voice  in  formulating  the  methods  and  standards  of 
analytical  data  to  be  used  in  the  work  than  the  men  who  do 
none  of  the  actual  work  of  production. 

It  went  further  and  stated  that  when  the  operators  de- 
cided what  data  were  essential  to  their  needs  and  require- 
ments, any  additional  data  required  by  the  sanitary  au- 
thorities should  be  provided  by  these  sanitary  authorities 
and  paid  for  by  them.  The  best  results  were  deemed  the 
most  important  matter,  the  necessary  data  to  enable  the 
operators  to  produce  these  results  being  the  first  desidera- 
tum; the  data  to  enable  some  one  else  to  judge  the  results 
being  of  secondary  importance. 

For  more  than  twenty  years,  the  writer  has  urged  the 
necessity  of  a  better  class  of  operators  in  mechanical  filter 
plants.  There  are  more  than  enough  sanitary  authorities 
to  inspect  results  but  there  are  entirely  too  few  men  to  go 
out  and  produce  them.  This  is  the  greatest  i.eed  of  the 
day  and  expert  operators  or  men  able  to  develop  into  ex- 
pert operators  should  have  .every  encouragement  given 
them.  To  load  them  up  with  a  lot  of  unnecessary  and  use- 
less work,  as  far  as  they  are  concerned,  is  not  a  policy  to 
encourage  them.  Where  such  operators  are  available,  they 
are  fully  competent  to  pass  on  the  needs  of  their  plants 
and  decide  on  what  tests  shall  or  shall  not  be  made  to  guide 
them  in  operation  and  they  should  be  permitted  to  follow 
their  judgment.  Not  even  the  officials  of  the  U.  S.  Treasury 
Department  should  be  permitted  to  dictate  to  these  men  as 
to  how  they  shall  handle  their  work.  In  my  humble  opinion, 
our  state  boards  of  health  go  entirely  too  far  in  attempt- 
ing to  control  methods  in  some  states.  They  may  be  en- 
titled to  demand  certain  results  but  it  is  a  serious  question 
if  they  should  be  permitted  to  attempt  to  control  the 
methods  by  which  these  results  are  to  be  produced. 

Mr.  Bunker  appears  to  be  ignorant  of  the  fact  that  the 
U.  S.  Treasury  Department  standard  for  drinking  water 
supplied  by  common  carriers  was  not  intended  to  and  does 
not  apply  to  a  filtered  water  supply.  It  has  been  stated 
that  this  standard,  which  has  not  proved  satisfactory,  is 
now  undergoing  study  and  will  probably  be  changed  some- 
what in  the  near  future. 

As  regards  the  37i-deg.  count,  Mr.  Bunker  is  also  at 
sea  because  of  his  failure  to  understand  other  matters 
leading  up  to  it.  I  have  no  quarrel  with  this  count  if 
properly  used  nor  would  I  attempt  to  run  a  plant  without 
using  it  to  some  extent.  It  is  really  as  essential  to  good 
operation  as  it  is  to  judge  of  the  quality  of  a  water  of 
unknown  origin.  From  the  expert  operators  standpoint, 
however,  its  use,  as  generally  employed,  is  indefensible, 
Mr.  Bunker  to  the  contrary  notwithstanding.  To  statb 
that  any  plant  can  be  operated  to  the  best  advantage  by 
using  only  the  37J-deg.  count  is  to  argue  wthout  adequate 
operating  knowledge  and  experience.  To  state  that  it  is 
more  valuable  as  a  guide  to  good  operating  than  the  20- 
deg.  count  is  to  argue  from  the  same  viewpoint.  Of  the 
two,  as  far  as  operating  is  concerned,  the  20-deg.  count  is 
an  infinitely  better  guide  and  will  point  out  danger  and 
difficulty  that  the  other  may  never  even  indicate. 

The  saprophytic  far  outnumber  the  pathogenic  organisms 
in  most  water  supplies.  Many  of  these  saprophytic  or- 
ganisms will  grow  on  gelatine  or  a(,'ar  at  20  dog.  C  but 
will  not  grow  on  agar  at  37J  deg.  C.  Even  though  it 
takes  24  hours  longer  to  get  a  count  on  gelatine  or  agar  at 
20  deg.  than  on  agar  at  37i  deg.,  the  20-deg.  count  gives 
information  of  vital  importance  to  the  operator  days  or 
even  weeks  before  the  371-deg.  count  can  be  expected  to, 
even  if  the  latter  count  ever  gives  such  information.  The 
information  thus  given  by  the  20-deg.  count  is  of  great  im- 
portance to  the  intelligent  operation  of  any  mechanical 
filter   plant.      In    most    instances    the    37i-deg.    count,    if 


it  ever  gives  a  hint  of  such  difficulties,  does  so  only  when 
it  is  too  late  for  the  opei-ator  to  prevent  the  trouble. 

The  reasons  for  this  are  well  known  to  operators  of 
broad  knowledge,  experience  and  skill.  With  the  20-deg. 
count  on  gelatine  or  agar,  and  with  the  settling  basins  and 
filters  functioning  properly,  the  plates  at  counting  are  of 
the  same  general  character.  The  proportional  distribution 
of  the  types  of  colonies  are  characteristic  and  easily  noted. 
There  will  be  no  greater  preponderance  of  one  type  of 
colony  on  a  raw  water  plate  than  on  a  plate  from  the  settled 
water  or  the  filtered  water,  because  the  action  of  sedi- 
mentation or  filtration  is  non-selective.  If,  on  the  con- 
trary, aftergrowths  are  occurring  during  sedimentation  or 
in  the  settling  basins,  the  plates  of  settled  water  will  show 
this  immediately  by  a  preponderating  number  of  one  type 
of  colony  on  the  settled  water  plate  as  compared  with  the 
plate  from  the  raw  water.  If  the  difficulty  is  occuring  in 
the  filters  themselves,  the  filter  plates  will  show  the  same 
thing.  The  37J-deg.  count  absolutely  fails  to  give  any  in- 
dication of  such  conditions. 

With  the  20-deg.  count,  the  operator  is  enabled  to  figure 
the  efficiencies  in  percentages  of  removal  by  settling  and 
by  filtration,  while  with  the  37J-deg.  count  this  is  not 
feasible.  With  the  20-deg.  count,  the  operator  therefore 
has  a  percentage  basis  by  which  he  can  judge  the  efficiency 
of  these  two  steps  in  the  process  of  purification,  of  which 
he  is  deprived  if  he  uses  only  the  37i-deg.  count.  The  mo- 
ment his  percentages  fall  off,  he  is  given  a  warning  that 
something  is  wrong  and  he  has  a  chance  to  locate  and  cor- 
rect the  difficulty  long  before  the  conditions  grew  serious 
enough  to  be  indicated  by  the  37i-deg.  count,  even  if  it  is 
ever  indicated  by  that  count.  Ordinarily  the  20-deg.  count 
will  indicate  approaching  trouble  from  two  to  ten  weeks 
earlier  than  the  311-deg.  count  can  be  expected  to  do. 

While  the  20-deg.  count  will  do  these  things,  the  37i-deg. 
count  is  not  without  merit  and  should  be  used  frequently, 
as  a  check,  this  being  particularly  desirable  if  the  pre- 
sumptive B.  coli  tests  begin  to  appear  suspicious. 

Regarding  Mr.  Bunker's  statements  of  color  and  chemi- 
cal dosage,  I  would  like  to  inform  him  that  up  here,  when 
the  raw  water  carries  a  color  of  10  p.p.m.  or  less,  the  or- 
dinary practice  is  to  deliver  a  filtered  water  of  zero  color 
all  the  time.  In  such  cases  color  is  not  used  to  determine 
the  chemical  dosage  and  may  be  ignored  with  safety,  being 
covered  by  a  general  statement  that  the  color  in  the  raw 
water  seldon  reaches  ten  parts  per  million. 

If  Mr.  Bunker  will  read  the  paper  in  full  as  presented 
at  the  Oklahoma  City  convention,  I  am  of  the  opinion  he 
will  find  I  did  not  neglect  the  subject  of  chlorine  and  he 
may  find  I  said  more  about  this  than  he  may  deem  justi- 
fiable. As  a  tomb  to  bury  the  mistakes  of  desipn,  as  a 
covering  up  for  lazy  and  incompetent  operation  and  letting 
things  go  until  they  get  so  bad  that  heroic  measures  are 
required  to  straighten  them  out,  I  cheerfully  concede  chlo- 
rine to  be  the  whited  sepulcher  par  excellence. 

Taking  it  by  and  large,  Mr.  Bunker  admits  a  good  many 
things  in  his  first  paragraph  and  then  proceeds  by  an  in- 
terpolation of  incompetence  in  operators  to  set  up  a  lot  of 
conditions  which  requires  the  balance  of  his  criticism  to 
answer.  C  Arthur  Erown, 

Engineering  Bureau-Water  Purification, 
American  Steel  &  Wire  Co.,  Chicago-New  York. 
Lorain,  Ohio,  Oct.  30. 


Engineer  Registration  at  Illinois 

Of  the  9,084  bona  fide  resident  students  enrolled  in 
the  University  of  Illinois  this  term  1.892  undergradu- 
ates have  registered  in  the  college  of  engineering.  The 
courses  offered  and  the  number  of  students  in  each,  ai« 
as  follows:  Architecture,  112;  architectural  engineer- 
ing, 129;  ceramic  engineering,  72;  chemical  engineer* 
ing,  218;  civil  engineering,  336;  electrical  engineering, 
415;  general  engineering,  43;  general  engineering 
physics,  2;  mechanical  engineering,  418;  mining  engi- 
neering, 86;  municipal  and  sanitary  engineering,  10} 
railway  engineering,  51 ;   total   1,892. 


December  8,  1921 


ENGINEERING     NEWS-RECORD 


953 


Hints  for  the  Contractor 


Simple  Scaffold  Carries  Floor  Center 
on  High  Tower 

By  George  A.  Davis 

Commissioner  of  Buildings,  Soutli  Bend,  Ind. 

A  SUCCESSFUL  method  of  placing  a  concrete  slab 
on  a  brick  tower  carrying  a  65,000-gal.  water  tank, 
without  using  shores  from  the  ground  or  exterior  scaf- 
folding, was  devised  by  the  writer,  in  1920,  for  the 
O'Brien  Varnish  Co.,  South  Bend,  Ind.  The  tower  was 
14  ft.  square  and  80  ft.  high  and  the  operation  was  to 
place  on  top  a  reinforced-concrete  floor  20  ft.  square  as 
indicated  by  the  accompanying  drawing. 

In  constructing  the  scaffolding  the  first  step  was  to 
insert  five  i  x  4  x  4-in.  plates  in  a  mortar  joint  in  each 
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SCAFFOLD    BOLTED    TO    TOWER    CARRIES    Pi>OOR 
CENTERING 

of  the  four  walls  about  6  ft.  below  the  finished  height 
of  the  wall.  About  2  in.  of  each  plate  was  inserted  in 
the  wall.  The  projecting  parts  took  the  shear  of  4  x 
6-in.  timbers  laid  thereon  and  bolted  through  the  walls 
with  three  'i  x  18  in.  machine  bolts.  The  4  x  6-in. 
timbers  were  used  to  scaffold  and  brace  four.  The  l-m. 
bolts  were  wrapped  with  paper  to  prevent  the  cement 
mortar  from  adhering  to  them.  The  4  x  6-in.  timbers 
were  placed  and  bolted  as  the  walls  were  built  up.  Three 
needle  holes  were  also  left  in  each  wall  near  the  top, 
to  take  care  of  three  6  x  6-in.  needles  crossing  each 
other  at  right  angles.  Each  wall  bearing  of  the  needles 
was  two  wedges  as  indicated  by  the  drawing.  The 
needles  were  12  ft.  long  and  wei'e  butt-jointed  at  the 
center  with  a  splice  nailed  over  the  joint.  The  interior 
centering  was  braced  up  from  the  last  put-log  brick 
scaffold,  and  the  exterior  was  braced  from  the  4  x  6-in. 
timbers  bolted  to  the  walls.  The  joist  and  decking  were 
laid  on  top  of  the  6  x  6-in.  needles  as  shown. 

Wrecking  the  forms  was  easily  accomplished  by  first 
removing  the  6  x  G-in.  wedges,  the  shores  and  the  braces. 
The  wedges  were  removed  uniformly  all  around,  lower- 
ing the  whole  6  in.  The  subsequent  operations  were: 
(1)  Removing  the  joists  and  decking,  (2)  removing  the 
needles  from  the  inside,  (3)  filling  the  needle  holes  from 


the  scaffold  carried  on  the  4  x  6-in.  timbers,  (4)  drift- 
ing out  the  J-in.  bolts  and  lowering  away  the  4  x  6-in. 
timbers  by  two  men  with  ropes  from  above,  (5)  rapping 
loose  and  knocking  out  the  l-in.  plates  with  a  long- 
handled  hammer  from  above  and  (6)  filling  the  bolt 
holes  and  mortar  joints  displaced  by  the  "plates,  with 
glaziers'  putty. 

Economy  in  the  Use  of  Dynamite 

THOSE  having  to  do  with  blasting  rock  are  liable, 
says  a  recent  article  in  Engineering  and  Mining 
Journal,  always  to  use  a  certain  number  of  sticks  of 
powder  for  a  hole  of  a  given  depth,  taking  no  considera- 
tion of  the  quality  of  material  being  blasted.  If  the  hole 
breaks  well  the  operator  is  satisfied,  even  though  an 
excess  of  powder  may  have  been  used.  The  use  of  a 
certain  number  of  sticks  of  "extra"  dynamite  where  an 
equal  number  of  sticks  of  a  35  per  cent  powder  would 
suffice,  is  apparent  waste. 

The  foreman  may,  therefore,  effect  a  saving  in  the 
use  of  powder  through  counting  the  sticks  and  by  load- 
ing with  different  grades.  In  a  50-lb.  box  of  extra 
dynamite  there  are  about  100  sticks,  11  in.  x  8  in.,  and 
133  cartridges  of  35  per  cent  powder.  The  higher  grade 
explosive  is  much  more  expensive  and  there  are  fewer 
sticks  to  the  box,  so  the  cost  per  stick  is  much  greater. 


Rusted  Pipe  Removed  from  Coupling 

SOMETIMES  an  iron  pipe,  as  in  the  case  of  a  gas- 
oline-engine exhaust  pipe,  becomes  so  rusted  into  the 
flange  coupling  that  it  cannot  be  removed.  In  order 
not  to  destroy  the  flange  the  pipe  can  be  sawed  off  about 
halt  an  inch  from  the  coupling,  then  a  hack-saw  cut 
madt,  through  the  stub  end,  lengthwise.  A  cold  chisel  is 
then  applied  to  the  outside  of  the  projecting  end,  at  the 
cut,  and  by  gradually  working  around  the  pipe  it  can  be 
loosened  from  the  threads  in  the  flange,  curled  up  and 
removed  without  injuring  the  coupling  threads. — Power. 


Rapid  Earth  Handling  on  Stanford  Stadium 

About  90  per  cent  of  the  earth  work  on  the  stadium 
at  Leland  Stanford  Junior  University  in  California 
has  been  placed  and  the  structure  is  to  be  finished 
in  time  for  the  intercollegiate  football  game  on  Nov. 
19.  This  job  on  which  construction  started  June  5 
involves  the  moving  of  232,000  cu.yd.  of  earth  and 
the  placing  of  800,000  ft.  b.m.  of  lumber  in  the 
bleacher  structure.  Rush  construction  methods  were 
a  prime  consideration  as  the  work  was  undertaken 
this  year  only  with  the  understanding  that  the  stad- 
ium could  be  used  for  the  championship  game  which 
brings  in  the  biggest  revenue  of  the  season.  The 
excavation  is  being  made  with  elevator  graders  drawn 
by  caterpillars  and  delivering  to  dump  wagons  hauled 
by  mules.  Within  a  week  after  the  work  was  started 
earth  wa.s  being  moved  at  the  rate  of  1700  cu.yd.  per 
9-hour  day  and  this  rate  was  steadily  increased  to  a 
maximum  of  36S6  cu.yd.  per  day  using  three  graders 
and  200  mules.  Earth  has-been  excavated  by  the 
graders  and  loaded  into  dump  wagons  at  rates  as  high 
as  81  wagons  per  hour,-  each'carrying  2  cu.yd. 
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New  York  Pier  Crane  Bids 
to  be  Re-advertised 

Board  of  Estimate  Fears  Trouble  Due  to 
Possible  Irregularity  of  Low- 
Bid  Submitted 

On  Dec.  2  the  Board  of  Estimate  and 
Apportionment  of  New  York  City  voted 
to  recommend  to  the  Commissioner  of 
Docks  that  the  proposal  to  furnish 
thirty-four  pier  cranes  fur  piers  12 
and  13  of  the  new  Stjipleton  (Staten 
Island)  terminal  be  re-advertised.  This 
action  followed  the  hearing  at  which 
the  next  to  lowest  bidder  on  the  first 
proposal  prote.ited  against  the  award 
to  the  lowest  bidder  on  the  ground  that 
this  lowest  bid  was  irregular.  The 
Board  of  Estimate,  from  its  discussion, 
seemed  to  fear  legal  complications  if 
the  contracts  were  awarded  to  either 
the  lowest  or  next  to  the  lowest  bidder 
and  made  this  recommendation  to  the 
Commissioner  of  Docks  following  his 
own  request  for  advice.  The  commis- 
sioner has  authority  to  let  contracts  on 
his  own  initiative,  but  he  has  stated 
that  he  would  follow  the  advice  of  the 
board  in  this  case. 

The  situation  developed  is  a  most  in- 
teresting one  to  manufacturers  and  con- 
tractors contemplating  work  for  the 
city.  The  proposals  called  for  bids  on 
thirty-four  cranes,  twenty-six  to  thirty- 
four  of  which  were  to  be  revolving  2i- 
ton  gantries  and  eight  to  none  of  which 
were  to  be  li-2J-ton  combinr.tion  cranes, 
there  being  five  alternate  bids,  depend- 
ing upon  the  number  of  each  type  to  be 
asked  for.  The  proposals  were  accom- 
panied by  specifications  and  outline 
drawings,  but  required  that  all  bids 
should  be  accompanied  by  such  general 
drawings  and  descriptive  specifications 
"as  will  adequately  indicate  the  manner 
in  which  the  bidder  proposes  to  carry 
out  these  specifications." 

Twelve  Manufacturers  Bid 
Twelve  manufactur^ers  submitted 
bids  which  were  opened  Oct.  4,  1921. 
The  lowest  two  were  from  Heyl  &  Pat- 
ta.son,  Inc.,  whose  bid  on  one  of  the 
alternate  propositions,  given  here 
merely  for  an  example,  was  $370,882. 
The  next  lowest  bidder  was  Wellman- 
Seaver-Morgau  Co.,  whose  bid  on  the 
corresponding  item  was  .^96,4135.  The 
variation  in  the  other  four  items  was 
approximately  the  same.  Accompany- 
ing the  Heyl  &  Patter.,  i.i  bid  were  a 
set  of  drawings  and  certain  descriptive 
specifications.  After  the  opening  of  the 
bids  Heyl  &  Pattei-son  wrote  a  letter 
to  the  Commissioner  of  Docks  in  which 
they  said:  "If  there  is  any  instance 
where  any  descriptive  matter  of  what 
we  propose  to  furnish  conflicts  in  any 
way  with  the  specifications  themselves, 
the  specifications  of  the  Dock  Depart- 
ment are  to  apply." 

Subsequent  thereto,  Wellman-Seaver- 
Morgan  wrote  a  letter  to  the  Depart- 
ment of  Docks  protesting  against  the 
possible  award  of  the  contract  to  Heyl 
&  Patterson  on  the  ground  that  the 
specifications  accompanying  their  bid 
would  result  in  a  structure  different 
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FIG.   a.      GKXERAl^  \1E\V  OF  THE  COLLAPSED  STRLCTUKE 

Collapse  of  Roof  of  Theater  Under  Construction 
in  Brooklyn  Results  in  Sev^en  Deaths 

Building  Was  of  Brick  With  Integral  i'ilasters  Supporting  Steel  Roof 
Trusses — No  Steel  Failure  Evident  in  Ruins 


COLLAPSE  of  the  steel  roof  fram- 
ing of  a  theater  building  under 
construction  in  Brooklyn,  N.  Y.,  on  Nov. 
29,  resulted  in  the  death  of  at  least 
seven  workmen.  The  collapse  occurred 
just  a  few  minutes  after  the  workmen 
had  returned  from  lunch. 

The  structure,  about  80  x  160  ft.  in 
plan,  which  was  to  be  used  as  a  mov- 
ing picture  house,  of  about  1,800  seating 
capacity,  hr.d  brick  walls,  its  roof  of 
reinforced  tile  being  carried  by  a  series 
of  eight  steel  transverse  trusses  spaced 
about  16  ft.  on  centers  and  supported 
by  brick  pilasters  integral  with  the 
walls.     The  north  ends  of  four  trusses 

from  and  inferior  to  the  structure  re- 
quired by  the  department's  specifica- 
tions and  that  therefore  the  bid  was 
irregular  and  should  be  thrown  out. 
They  further  contended  that  the  subse- 
quent letter  to  the  department  conform- 
ing the  Heyl  &  Patterson  bid  to  the 
Dock  Department  specifications  was  in 
effect  changing  a  bid  after  the  opening 
of  the  bids  and  that  it  should  not  be 
accepted. 

The  dock  commissioner  contended, 
however,  that  the  specifications  sub- 
mitted by  Heyl  &  Patterson  were  sur- 
plusa,":e,  that  he  could  have  required 
them  to  furnish  the  cranes  to  the  de- 
partment's specifications  on  the  fact 
that  they  had  submitted  their  bids  on 
the  regular  blank  forms  of  the  depart- 
ment which  carry  along  with  every  bid 
quotea  the  words  "as  per  specifica- 
tions," so  that  their  specifications  were 
mere  information  indicating  what  they 
would  like  to  do  but  in  no  way  binding 
the  department  to  accept  them.  The 
commissioner  stated  this  view  to  the 
Board  of  Estimate,  but  the  board 
apparsntly  was  impressed  with  the  pos- 
sibility of  legal  complications,  the  dan- 
ger of  a  taxpayers'  suit,  although  the 
dock  commissioner  had  an  opinion  from 
the  corporation  counsel  stating  that  in 
his  opinion  the  commissioner  was  free 
to  accept  the  low  bid. 


were  carried  past  an  offset  in  the  north 
wall  of  the  building  by  a  longitudinal 
truss  one  end  of  which  i-ested  on  the 
wall  pier  at  the  angle  of  the  offset, 
and  the  other  end  on  a  steel  column. 
Three  of  the  transverse  trusses  were 
supported  on  the  upper  chord  of  this 
longitudinal  truss,  the  fourth  or  Truss 
1  (see  Fig.  2)  being  supported  at  its 
northerly  end  by  a  two-angle  strut, 
stayed  horizontally  to  the  east  end  of 
the  longitudinal  truss.  The  column 
supporting   the   longitudinal   truss   was 


I'IG.    3.      PART   OK   THE    TOP   CHORD 

OF  TRUSS  1— BROKEN  PILASTER 

UNDER  TRlT.'iS   fi 

not  anchored  to  the  concrete  footing 
and  apparently  the  transverse  trusses 
were  not  anchored  to  the  brick  pilas- 
ters, though  holes  for  anchor  bolt«  were 
found  in  each  of  the  truss  base  plates. 
An  examination  of  the  site  after  the 
collapse    revealed    that    there    was   no 
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FIG.  4.     SOUTH   WALL  AXD   PART  OP 

AVRECKAGB— NOTE   CONDITION 

OF  PILASTERS 

liagonal  bracing:  between  trusses.  The 
)urlins  used  were  6-in.  channels  joined 
lot  on  the  truss  centers  but  about  30 
n.  from  the  truss  center  lines.  A 
frut  connected  all  transverse  trusses 
;t  the  center  of  the  bottom   chords. 

Examination  of  the  wreckage  indi- 
ates  that  the  steel  column  had  kicked 
lUt  from  its  footing  and  lay  with  its 
lase  about  2  ft.  oflf  the  pier.  Beginning 
•t  the  western  end  of  the  building  and 
mmbering   the    trusses    in   order   from 

to  8  (see  Fig.  2)  Trusses  1,  2,  3, 
nd  4  had  fallen  eastward  and  their 
op  and  bottom  chords  described  almost 
omplete  semi-circles  as  they  lay  on 
iie  ground.  Trasses  5,  6,  7,  and  8 
ad  also  fallen  eastward  fhough  they 
.'ere  much  less  distorted  than  the  first 
our  trusses.  However,  the  top  chords 
f  7  and  8  had  buckled  sharply  at  the 
rst  panel  point  from  the  north  end 
1  two  right  angles.  No  similar  dis- 
jrtion  was  noticeable  in  the  other 
russes,  though  the  purlins  kept  the 
russes  well  tied  together.  The  cause 
f  this  buckling  is  uncertain. 

The  pilaster  which  supported  the 
orth  end  of  Truss  5  had  crushed  par- 
lally,  and  the  entire  wall  from  that 
oint  to  the  west  wall  of  the  structure 
jllapsed  entirely.  The  pilaster  under 
ne  south  end  of  Truss  6  also  was 
artially  destroyed,  but  all  the  other 
ilasters  remained  intact,  the  plates 
amaining  in  position  on  the  top  of 
ie  pilasters  in  almost  every  case.  The 
eneral  position  of  all  trusses  as  they 
ppear   on    the    ground    is    shown    by 

ig.  2. 

The  vertical  strut  which  supported 
russ  1  bent  through  an  angle  of  180 
eg.,  so  that  the  backs  of  the  angles 
jrming  the  strut  rested  against  each 
Iher.  The  splice  plate  fastening  the 
ottom  of  thi.s  strut  to  the  west  face 
f  the  column  was  torn  through  at  the 
'int,  half  of  the  plate  remaining 
latencd  to  the  truss  and  half  to  the 
teel  column. 

Only  at  Trusses  1  and  2  of  the  south 
ide  of  the  building  and  Truss  5  on  the 

orth  side  is  there  any  obvious  or 
larked  evidence  that  the  ends  of  tlie 


trusses  scraped  against  the  sides  of 
the  masonry  walls.  The  south  end  of 
Truss  1  scraped  along  the  wall  in  an 
easterly  direction,  about  half  the 
ilistance  from  the  top  of  the  pilaster 
to  the  ground.  The  scraping  of  the 
southern  end  of  Truss  2  was  consider- 
ably less. 

In  their  present  positions  the  steel 
trusses  are  in  pairs  and  are  held  ap 
proximately  in  their  proper  relative 
positions  by  the  "fixed"  span  of  the 
purlins.  This  condition  is  indicated  in 
Fig.  2.  The  hoi-izontal  strut  connect- 
ing the  bottom  choi'ds  of  all  trusses 
remains  continuous  practically  through- 
out its  length,  being  unbroken,  though 
in  places  distorted. 

It  is  apparent  that  no  failure  of  the 
steel  was  the  primary  cause  of  the 
collapse.  All  of  the  main  members  of 
the  steel  trusses  remained  pi-actically 
intact,  or  at  least  lacking  any  distor- 
tion which  might  have  caused  the 
collapse.  The  mai-ks  on  the  south  wall 
indicating  that  the  scraping  of  the 
south  end  of  Trusses  1  and  2  can  be 
explained  by  the  fact  that  the  north 
end  of  the  trusses  had  to  remain  upon 
their  supports  (the  longitudinal  truss) 
and  therefore  required  a  great  deal 
more  force  to  push  them  from  their 
pilasters  than  that  required  to  disen- 
gage the  other  lateral  trusses  which 
rested  with  either  end  upon  pilasters. 
The  fact  that  the  scraping  was  most 
apparent  at  the  south  end  of  Truss  1 
/46(3y/  SO'wide 


FIG.    5.       STEEL   COLUMN    AND    ITS 
FOOTING — LACK  OF  ANCHOR- 
ING IS  OBVIOUS 

would  indicate  that  the  longitudinal 
truss  inclired  slightly  inward  from  the 
beginning  of  the  failure,  a  fact  evident 
by  the  position  of  the  longitudinal 
truss  and  steel  columns  upon  the 
ground. 

The  crushing  of  the  north  pilaster 
of  Truss  .5  and  the  south  pilaster  of 
Truss  6  may  be  significant.  With  the 
failure  occurring  in  the  masonry  at  the 
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General  Contractors  Nominate 
Officers  for  1922 

Officers  for  1922  of  the  Associated 
General  Contractors  of  America  have 
been  named  by  the  nominating  com- 
mittee of  the  association  headed  by  W. 
A.  Rogei-s,  Bates  &  Rogers  Construc- 
tion Co.,  Chicago,  as  chairman.  Arthur 
S.  Bent,  Bent  Bros.,  Los  Angeles,  Cal., 
now  vice-president,  is  named  as  presi- 
dent, and  A.  P.  Greensfelder,  Fruin- 
Conlin  Contracting  Co.,  St.  Louis,  Mo., 
is  nominated  for  Mr.  Bent's  unexpired 
term  as  vice-president.  The  other  vice- 
presidents  nominated  are  Sumner  Sol- 
litt,  Sumner  Sollitt  Co.,  Chicago,  and 
George  A.  Walbridge,  Walbridge-Al- 
dinger  Co.,  Detroit,  Mich.  For  treasurer 
Charles  Cummings,  Consolidated  Engi- 
neering Co.,  Baltimore,  Md.,  is  nomi- 
nated. The  new  directors  named  are: 
C  W  Lundoff,  Lundoff-Bicknell  Co., 
Cleveland,  Ohio;  B.  H.  Hardaway, 
Hardawav  Contracting  Co.,  Columbus, 
Ga.,  Stanley  D.  Moore,  Moore-Young 
Construction  Co.,  Waterloo,  Iowa,  and 
E.  W.  Shenk,  Henry  Shenk  Co.  Erie,  Pa. 


Building  Trades  Employers  to 
Meet  in  Cleveland 

The  annual  convention  of  the  Na- 
tional Association  of  Building  Trades 
Employers  will  be  held  in  Cleveland, 
Jan.  12-14.  The  more  important  sub- 
jects to  be  discussed  include  the  open 
shop  vs.  the  closed  shop;  the  con- 
tractors' association  and  the  law,  ap- 
prentices, the  National  Board  for 
.Jurisdictional  Disputes,  relations  be- 
tween the  architect  and  the  contractor, 
and  wages. 

Brooklyn  Theater  Collapse 

IConcludcd  from  pi  t  ceding  page) 

north  end  of  Truss  5,  the  pull  at  the 
top  by  the  purlins  and  at  the  bottom 
by  the  horizontal  strut  connecting  the 
bottom  chords  of  the  trusses  would  be 
sufficient  to  disengage  all  trusses  from 
their  pilasters.  All  principal  members 
of  the  steel  framing  are  undamaged, 
though  a  few  breaks  occurred  in  Lhe 
bottom  chords  and  the  web  members 
of  the  trusses.  These  breaks  appear 
to  be  the  result  of  the  fall. 

Despite  the  fact  that  there  were  no 
anchor  bolts  in  the  base  of  the  st'eel 
column  which  supported  the  west  end 
of  the  longitudinal  truss,  it  is  obvious 
that  the  column  was  well  held  by  the 
trusses  which  it  supported,  and  there 
would  be  no  danger  from  the  unan- 
chored  column  until  some  lateral  thrust 
was  applied,  as  would  have  occurred 
in  the  failure  of  the  pilaster  at  the 
north  end  of  Truss  5. 

An  official  investigation  of  the  col- 
lapse is  being  undertaken  by  the  Build- 
ing Department  of  the  Borough  of 
Brooklyn,  and  the  Queens  County 
police  authorities  are  endeavoring  to 
discover  if  any  of  the  contractors  or 
subcontractors  were  guilty  of  negli- 
gence or  of  the  use  of  improper  mate- 
rials. Both  of  the  members  of  the 
firm  of  Rfisenlhal  &  Moskowitz,  the 
owners  of  the  building  and  the  general 
contractors,  are  held  on  $15,000  bail 
each  on  temporary  charges  of  man- 
slaughter. 

No  opinion  from  the  Brooklyn  Build- 
ing Department  as  to  the  cause  is  yet 
available. 


Engineering  Office — Club  Building 
Planned  in  Denver 

All  this  year  consideration  of  an 
engineering  office-club  building  has 
been  before  a  committee  of  the  Colo- 
rado State  Engineering  Council.  To 
crystallize  plans  the  Colorado  Society 
of  Engineers  recently  secured  tentative 
plans  for  a  7-story  building  containing 
offices,  central  drafting  room,  blueprint 
facilities,  technical  library,  auditorium 
seating  500,  club  rooms,  grill  and 
stores  on  the  ground  floor.  After  a 
canvass  of  possible  tenants,  analysis 
of  revenues,  and  means  of  financing, 
the  Colorado  society  presented  its  find- 
ings, which  were  favorable  to  the 
Council  with  a  request  for  co-operating 
committees  from  the  constitutent  so- 
cieties. The  local  branch  of  the  Ameri- 
can Society  of  Civil  Engineers  has 
already  complied. 


/.  C.  C.  Closes  Chicago 
Office 

With  its  railway  valuation  work 
approaching  completion  the  Inter- 
state Commerce  Commission 
closed  the  Central  District  office 
of  its  Bureau  of  Valuation,  at 
Chicago,  on  Nov.  30.  The  engi- 
neering, land  and  accounting  de- 
partments have  l>een  transferred 
to  Washington. 


League  of  the  Southwest  Sched- 
ules Colorado  River  Conference 

A  meeting  for  the  purpose  of  discuss- 
ing Coloi-ado  River  problems  has  been 
called  by  the  League  of  the  Southwest 
for  Dec.  8,  9  and  10  at  Riverside,  Cal. 
The  program  includes  Herbert  Hoover, 
Secretary  of  Comnieixe,  O.  C.  Merrill, 
executive  secretary.  Federal  Power 
Commission,  the  governors  of  Colorado, 
Nevada  and  California,  A.  J.  McCune, 
state  engineer  of  Colorado,  Arthur  P. 
Davis  or  F.  E.  Weymouth  of  the  U.  S. 
Reclamation  Service  and  F.  H.  Newell. 

The  entire  Colorado  River  Commis- 
sion created  by  the  several  states  and 
Congress  is  also  to  be  present.  This 
commission  consists  of  W.  S.  Norveil, 
state  water  commissioner,  Arizona,  W. 
F.  McClure,  state  engineer  of  California, 
R.  E.  Caldwell,  state  engineer  of  Utah, 
F.  C.  Emerson,  state  engineer  of  Wyom- 
ing, Honorable  F.  B.  Davis  of  New 
Mexico,  J.  G.  Scrugham,  state  engineer 
of  Nevada,  and  Honorable  Dolph  Car- 
penter of  Colorado. 

The  commission  will  have  its  initial 
meeting  concurrently  with  the  general 
meeting  of  the  League  at  Riverside. 
Representatives  and  delegates  from  a 
large  number  of  organizations  inter- 
ested in  the  development  of  the  Colo- 
rado River  will  be  present  and  plans  are 
being  laid  for  a  representative  gather- 
ing.   

Oklahoma  City  Defeats  $7,100,000 
Bond  Issue 

The  voters  of  Oklahoma  City,  Okla., 
defeated  a  proposed  $7,100,000  bond 
issue  for  a  new  water  supply,  sewage- 
works,  storm  sewer  extensions,  river 
straightening,  parks  and  new  fire 
equipmrnt  on  Nov.  26.  Approval  was 
given  to  a  |2.50,000  bond  issue  for  a 
county  hospital.  B.  M.  Hart  is  city 
engineer. 


Motor  Truck  Operators  Establish 
Union  Terminal  in  Minneapolis 

Fifteen  of  the  principal  companies 
and  individuals  operating  freight  motor 
trucks  out  of  Minneapolis  have  organ- 
ized the  Minneapolis  Truck  Terminals, 
Inc.,  and  established  a  union  terminal 
from  which  their  business  is  being  con- 
ducted. Thirty-seven  lines  serving  about 
fifty  towns  are  using  the  terminal, 
which  is  at  724  First  St.,  North,  in 
space  leased  from  the  Security  Ware- 
house Co.  H.  R.  Belitz  is  president  and 
F.  P.  RajTiiond  secretary  of  the  new 
concern. 

Heretofore  the  interests  represented 
in  the  joint  enterprise  had  conducted 
their  business  from  five  or  six  separate 
terminals.  Minneapolis  wholesalers  sug- 
gested to  them  the  idea  of  the  union 
terminal,  stating  that  unless  such  pro- 
vision were  made  motor  truck  rural 
service  would  not  be  considered  a  valu- 
able adjunct  to  their  trade. 

It  is  understood  that  there  are  half 
a  dozen  truck  lines,  mostly  small,  not 
yet  in  the  terminal  company,  but  its 
articles  are  such  that  these  can  be 
taken  in  if  they  should  desire  inclusion 
later.  Warehouse  space  will  be  rented 
for  the  present,  but  the  company  pur- 
poses to  erect  a  building  of  its  own. 

American  Concrete  Institute 
To  Meet  in  Cleveland 

Initiating  a  program  of  holding  iti 
annual  convention  in  various  cities,  the 
American  Concrete  Institute  will  meet 
in  Cleveland,  Ohio,  Feb.  13  to  16,  1922. 
The  program,  as  outlined  by  the  Board 
of  Direction,  after  considering  the  com- 
mittee reports  which  are  expected  to  be 
ready  for  discussion,  will  be  spread  over 
nine  convention  sessions — two  sessions 
a  day  for  three  days  and  three  sessiona 
on  a  fourth  day.  These  will  be  divided 
as  follows:  two  sessions  for  contractor 
problems — the  prr.ct'ical  problems  on 
the  job;  two  sessions  for  concrete  prod- 
ucts manufacturers;  one  session  on 
roads;  one  session  on  houses;  one  ses- 
sion on  research;  two  sessions  on  engi- 
neering design  and  inspection. 

New  Water  Commission  for 
Kansas  City — Bonds  Fail 

Although  the  water-works  bonds  for 
$11,000,000  voted  upon  in  Kansas  City, 
Nov.  22,  did  not  receive  the  necessary 
two-thirds  majority,  the  bi-partisan 
commission  to  operate  and  construct  a 
new  plant  was  elected.  It  consists  of 
Alexander  Maitland,  Jr.,  president, 
Kansas  City  Bridge  Co.,  and  a  member 
of  the  American  Society  of  Civil 
Engineers;  George  Edwards,  formerly 
Mayor;  Louis  Rothchild,  a  retail  cloth- 
ing merchant;  and  Hughes  Bryant,  a 
real  estate  man.  The  members,  who 
are  to  receive  $6,000  annually,  go  into 
office  April  1,  192?!. 

Engineers  of  the  city  backed  the 
water-works  campaign.  Machine  poli- 
ticians complimented  the  engineers  by 
sr.ying  that  they  could  recognize  by  the 
results  the  precincts  in  which  the  engi- 
neers worked  and  that  if  they  could 
command  workers  like  the  engineers, 
they  could  "put  over  anything."  It  is 
generally  conceded,  even  by  the  opposi- 
tion papers,  that  the  water  bonds  will 
carry  in  the  spring  election  if  put  up  by 
themselves  and  not  weighed  down,  as 
they  were  at  this  election,  by  bonds  for 
work  not  absolutely  necessary. 
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A.  S.  M.  E.  Considers  Equal 
Rights  for  Junior  Members 

Amendments  to  the  constitution  of 
the  American  Society  of  Mechanical 
Engineers  (a)  permitting  junior  mem- 
bers to  vote  and  (b)  removing  the  pro- 
hibition against  juniors  holding  olTiee 
were  presented  at  the  business  section 
of  the  annual  meeting  held  Dec.  7  in 
the  Engineering  Societies  Building, 
New  York. 

An  analysis  of  the  society's  member- 
ship shows  that  the  average  age  at 
which  juniors  can  join  the  society  is 
over  25  years.  The  average  age  of  all 
juniors  is  nearly  29  years.  Seventy- 
five  per  cent  of  the  juniors  are  grad- 
uates of  technical  schools.  The  pro- 
posed amendments  were  designed  to 
cause  a  larger  percentage  of  engineer- 
ing students  to  join  the  society  upon 
graduation  and  to  assume  an  active  in- 
terest in  its  affairs. 


A.  A.  E.  Directors  Urge  Support 
for  Local  Public  Service 

At  the  quarterly  meeting  of  the 
board  of  directors  of  the  American 
Association  of  Engineers  in  Chicago, 
Nov.  18  and  19,  steps  were  taken  to 
push  construction  and  public  service 
activities  immediately  through  the  220 
local  units  of  the  association.  The 
meeting  decided  that  the  local  organiza- 
tions should  stimulate  construction 
throughout  the  country,  especially  in 
municipalities,  in  accordance  with  the 
suggestions  and  plans  of  the  National 
Employment  Conference  held  recently 
in  Washington,  through  active  co-oper- 
ation with  municipal,  federal  and  state 
authorities. 

Similar  action  was  also  directed  to 
the  end  that  municipal  engineering 
service  be  improved  through  an  educa- 
tional campaign  for:  (1)  More  certain 
tenure  of  office.  (2)  Having  technical 
engineering  work  supervised  by  engi- 
neers. (3)  Putting  compensation  on  a 
basis  of  qualifications  and  service  ren- 
dered. (1)  Insisting  that  only  the  high- 
est grade  of  engineering  service  be 
accepted.  (.5)  Extensive  co-operation 
with  local  civic  organizations.  (6) 
Encouraging  engineers  to  prepare  pop- 
ular articles  about  municipal  work  such 
as  paving,  sewerage,  sewerage  disposal, 
sanitation,  water  supply,  city  lighting 
and  city  planning.  The  point  was  em- 
phasized that  this  educational  work 
■ihould  be  more  for  the  general  public 
and  not  so  much  for  engineer.s. 

First  Vice-President  A.  N.  Johnson 
of  the  Joint  Committee  of  A.A.E.  and 
the  _  Federated  American  Engineering 
Societies  reported  that  a  plan  of  co- 
jperation  was  being  formulated. 


Los  Angeles  Plans  Big  Coliseum 

Under  an  agreement  with  the  city 
and  the  county  of  Los  Angeles  the  Com- 
munity Development  Association  has 
undertaken  to  construct  in  Exposition 
Park  a  coliseum  seating  75,000  people 
and  costing  approximately  $800,000. 
Construction  work  will  start  im- 
mediately and  will  require  fourteen 
months.  The  contractor  is  the  Edwards, 
Wildey  &  Dixon  Co.,  while  the  archi- 
tects are  John  and  Donald  B.  Parkinson. 
The  city  and  county,  in  return  for  an 
annual  rental  of  the  structure,  will 
have  equal  rights  of  occupancy  with  the 
development  association  for  a  period  of 
years,  at  the  end  of  which  time  the 
Coliseum  will   become  the  property  of 


Argentine  Proposes  Internal  Loan 
For  Sanitary  Work 

A  director  of  the  Argentine  Na- 
tional Sanitary  Works  Department  has 
asked  immediate  authorization  to  issue 
20,000,000  pesos  in  bonds  at  6  per  cent 
interest  and  1  per  cent  amortization, 
to  provide  manning  water  to  fifteen 
towns  of  over  3,000  population,  and 
both  water  and  sewage  systems  for 
those  over  8,000  inhabitants.  Con- 
struction of  these  systems  is  author- 
ized by  law,  says  a  recent  report  from 
U.  S.  Trade  Commissioner  George  F. 
Brady,  but  the  rate  of  5  per  cent  inter- 
est makes  it  impossible  to  float  the  loan. 
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PROPOSED  COLISEUM   AT 
LOS   ANGELES 

the  city  and  county.  Los  Angeles  banks 
are  financing  the  project. 

The  Coliseum  is  to  be  elliptical  in 
plan,  as  showTi  in  the  accompany  archi- 
tects' sketch,  the  field  being  about  .30  ft. 
below,  and  the  seats  extending  50  ft. 
above,  the  ground  surface.  The  lower 
tiers  of  seats  will  be  of  concrete  con- 
struction, while  wood  will  be  tempo- 
rarily employed  for  the  upper  sections 
until  the  embankment  upon  which  they 
rest  has  become  stable. 

The  playing  field  will  be  680  ft.  long 
and  344  ft.  wide.  There  will  be  86  exits 
and  entrances. 


Vehicle  Tunnel  and  Bridge  Bonds 
of  $1.5,000,000  Authorized 

The  New  Jersey  Interstate  Bridge 
and  Tunnel  Commission,  at  its  meeting 
Nov.  29,  authorized  a  bond  issue  of 
$15,000,000  to  cc  er  expenditures  dur- 
ing 1922  for  the  Rndson  River  vehicular 
tunnel  and  the  Delaware  River  bridge 
at  Camden.  According  to  the  estimates 
of  Clifford  M.  Holland,  chief  engineer 
of  the  vehicular  tunnel,  that  project  will 
require  $12,793,000  during  the  coming 
year.  The  state's  share  of  the  bridge 
expenses  is  estimated  at  $2,500,000. 

The  commission  authorized  the  be- 
ginning of  negotiations  to  acquire  land 
on  the  Jersey  side  for  the  installation 
of  the  tunnel  construction  plant,  al- 
though, at  the  present  writing,  the 
agreement  with  the  Erie  R.R.,  involving 
the  ventilating  shaft  site,  has  not  yet 
been  signed. 

Tulsa  Votes  Bonds  for  ?6,800,000 
Water  Supply  Project 

By  a  popular  vote  of  5,957  to  1,702 
the  citizens  of  Tulsa,  Okla.,  indorsed  a 
bond  issue  for  an  additional  water 
supply,  to  be  brought  from  Spavinaw 
Creek.  The  estimated  cost  of  the  pro- 
ject is  $6,800,000.  An  outline  of  vari- 
ous water-supply  schemes  at  Tulsa  was 
published  in  this  journal  Nov.  3,  p. 
719. 


Large  Range  of  Bids  on 
Yellow  River  Bridge 

Prices  From   Five  to  Fifteen  Millions 

Asked    By    21    Bidders— Belgians 

Are  First  and  Second 

Details  of  the  bidding  on  the  Yellow 
River  bridge  called  by  the  Chinese 
Ministry  of  Communications  last  spring 
have  just  been  made  available  through 
publication  of  the  figures  in  the 
Journal  of  the  Association  of  Chinese 
and  American  Engineers  (Peking)  of 
August.  The  board  of  engineers  con- 
vened to  pass  on  the  bids  included  five 
foreign  engineers:  H.  Wilmer,  former 
chief  engineer  of  the  Great  Eastern 
Ry.,  England;  J.  A.  L.  Waddell,  United 
States;  A.  Mesnager,  France;  L. 
Dethieu,  Belgium;   T.  Ohmra,  Japan. 

Twenty-one  bidders  of  nine  different 
nationalities  submitted  45  bids,  includ- 
ing five  Chinese  bids,  four  American, 
three  French,  two  British,  two  Japa- 
nese, one  Belgian,  one  Austrian,  one 
German,  one  Anglo-American,  and  one 
Franco-American.  The  bids  submitted 
ranged  from  $5,000,000  to  $15,000,000. 
The  first  three  prizes  were  awarded  to 
the  Societe  d'Etude  et  de  Construction, 
Belgium,  first  prize;  Compagnie  Gen- 
erale  de'Extreme-Orient,  Belgium,  sec- 
ond prize;  Etablissement  Brossard 
et  Mopin,  France,  third  prize.  No 
fourth  prize  was  awarded  as  the  de- 
sign which  received  fourth  rank  was 
submitted  by  the  bidder  who  received 
third  prize,  and  no  competitor  was 
permitted  to  receive  more  than  one 
prize.     The  bids  as  quoted  are: 

M.    Sughara,   Tokyo,   $14,972,229. 

W.  Deydier,  Ire  St.  Gervais,  France; 
$8,462,000  and  $9,250,000. 

Union  d'Enterprises  Industrielles, 
Paris,   France;    $9,331,263.55. 

Societa  Nazionale  delle  Officine  di 
Savigliano,   Turin,    Italy;   $8,310,249.31. 

Sidney  Y.  Powell,  Shanghai;  $8,709,- 
454.50;   $9,952,648. 

Societe  d'Etude  et  de  Construction, 
Brussels,  Belgium;  $14,902,844.82; 
$10,881,297.10. 

The  East  Asia  Co.,  Dairen,  China; 
$9,736,333.80. 

Cleveland  Bridge  &  Engineering  Co., 
Ltd.,  Cleveland,  England;  $5,165,232.79. 

Arthur  McMullen  Co.  and  Minne- 
apolis Steel  &  Machinery  Co.;  $12,457,- 
137.11;    $13,369,720;    $12,818,074.55. 

Etablissement  Davde  et  Schneider  et 
Cie.,  Paris;  $10,038,665.18;  $10,493,- 
644.88;  $10,690,344.25;  $11,142,187.62; 
$10,087,182.22. 

Yu  Foong  Industrial  Development 
Co.,  Ltd.,  Peking;  $8,927,083.44;  $8,198,- 
693.44;  $8,691,983.44;  $10,149,245.99; 
$9,230,99.5.99;  $9,742,555.99;  $10,428,- 
846.64;  $9,413,579,970;   $8,336,250. 

Lam,  Glines  &  Co.,  Inc.,  New  York; 
$9,804,187.20. 

Establissement  Brossard  at  Mopin, 
Paris,  France;  $10,846,682.60;  $10,344,- 
755.98;  $10,380,472.57;  $10,111,102.80; 
$10,700,499.18;  $9,504,502.31. 

Chung  Hsi  Engineering  Office,  Shang- 
hai,  China;   $23,018,347.93. 

F.  Krupp  A.  G.  of  Rheinhausen,  and 
Griin  and  Bilfingcr  of  Mannheim, 
Germany;  $9,481,944;  $8,490,914;  .$8,- 
053,400;  $7,451,180;  $10,786,895;  $9,- 
440,525. 

The  Kai  Cheng  Engineering  Co., 
Peking;  $14,000,000. 

Compagnie  Generale  d'Extreme- 
Orient,  Paris;  $9,299,184.31;  $10,490,- 
981.97. 
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Celebrate  Completion  of  Flood 
Control  Work  at  Erie,  Pa. 

Erie,  Pa.,  on  Nov.  23,  celebrated  the 
completion  of  its  Mill  Creek  flood  con- 
trol works,  designed  to  prevent  a  repeti- 
tion of  the  disaster  of  several  years 
ago  when  the  stream  ovei-flowed  its 
banks,  passing  through  the  built-up  sec- 
tion of  the  city  for  more  than  a  mile 
and  resulting  in  the  death,  by  drowning, 
of  forty  people  and  a  property  loss  esti- 
mated at  $2,000,000. 

The  stream  is  now  entirely  inclosed 
in  a  22.xl8-ft.  concrete  conduit  designed 
and  constructed  under  the  direction  of 
Gannett,  Seelye  &  Fleming,  engineers, 
Harrisburg,  Pa.  Streets  have  been 
graded  and  paved  over  the  structure 
and  buildings  erected  on  ground  that 
was  formerly  the  open-stream  channel. 
Many  acres  of  land  in  the  heart  of  the 
city  have  been  recovered  for  building 
purposes. 

The  engineers  in  charge  of  the  work 
have  received  from  the  local  newspapers 
recognition  not  ordinarily  accorded  to 
technical  men.  The  Nov.  20  issue  of  the 
Erie  Dispatch  carried  on  the  first  page 
a  group  photograph  of  the  engineering 
staff  and  also  a  picture  of  the  daughter 
of  George  K.  Richards,  resident  engineer 
in  charge  of  the  improvement,  who  had 
been  selected,  instead  of  some  poli- 
tician's relative,  to  christen  the  new  con- 
crete tube. 


spread  at  the  rate  of  3  to  5  gal.  to  the 
square  yard. 

Section  9.  The  same  process  will  be 
followed  as  for  Section  8,  except  that 
the  depth  of  treatment  will  be  6  in. 
instead  of  12.  in. 
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California  Starts  Test  Treatment 
of  Road  Sub-Soils 

To  test  different  methods  of  treating 
adverse  sub-soils  upon  which  paving  is 
to  be  laid,  the  California  Highway  Com- 
mission is  about  to  institute  a  series  of 
experiments  on  a  section  of  road  now 
being  constructed  in  Solano  County, 
from  Denverton  to  Rio  Vista.  Nine 
sections  each  500  ft.  long  will  be  treated 
as  follows: 

Section  1.  This  section  will  be 
treated  to  a  depth  of  12  in.  with  port- 
land  cement  in  the  ratio  of  1  part  of 
cement  to  10  parts  of  soil,  by  plowing 
and  harrowing  to  secure  an  intimate 
mixture.  After  having  incorporated 
the  cement  with  the  soil,  the  subgrade 
will  be  rolled  and  finished  for  the  con- 
crete pavement. 

Section  2.  The  same  process  will  be 
followed  as  for  Section  1.  except  that 
the  proportions  will  be  1:20. 

Section  S.  The  same  process  will  be 
followed  as  for  Section  1,  except  that 
the  depth  of  treatment  will  be  6  in.  in- 
stead of  12  in. 

Section  4.  The  same  process  will  be 
followed  as  for  Section  2,  except  that 
the  depth  of  treatment  will  be  6  in. 
instead  of  12  in. 

Section  S.  The  same  process  will  be 
followed  as  for  Section  1,  except  that 
hydrated  lime  in  the  proportions  of  1 
part  of  lime  to  20  parts  of  soil  toII  be 
used  in  place  of  portland  cement. 

Section  6.  The  same  process  will  be 
followed  as  for  Section  1,  except  that 
pulverized  limestone  in  proportions  of  1 
part  of  limestone  to  20  parts  of  soil  will 
be  used  in  place  of  portland  cement. 

Section  7.  The  same  process  will  be 
followed  as  for  Section  1,  except  that  no 
foreign  substance  will  be  mixed  with 
the  adobe  soil. 

Section  8.  The  same  process  will  be 
followed  as  for  Section  1,  except  that 
60  per  cent  asphaltic  road  oil  will  be 


Calendar 


Annaal   Meetings 

AMERICAN  CONCRETE  INSTITUTE, 
Detroit,  Mich.  ;  Annual  Conven- 
tion, Cleveland.  Ohio,  Feb.   13-16. 

AMERICAN  SOCIETY  OF  MECPIAN- 
ICAL,  ENGINEERS,  New  York 
City  ;  Annual  Meeting,  New  York 
Citv,  Dec.  5-9. 

AMERICAN  RO.\D  BUILDERS  AS- 
SOCIATION, New  York;  Annual 
Convention  and  Good  Roads 
Show,  Chicago,  Jan.   17-20. 

AMERICAN  SOCIETY  OF  CIVIL  EN- 
GINEERS, New  York  City  ;  Annual 
Meeting.  New  York  City,  Jan. 
18-19.       ^ 

A  S  S  O  C  I  A  1"E  D  GENERAL  CON- 
TRACTORS OF  AMERICA.  Wash- 
ington. D.  C.  ;  Annual  Conference, 
Cleveland.  Ohio,  Jan    17-19. 

FEDERATED  AMERICAN  ENGI- 
NEERING SOCIETIES  (.\merican 
Engineering  Council)  Washington, 
D.  C.  :  Annual  Meeting,  Wash- 
ington, D.  C,  Jan.  5  and  6. 


The  American  Specification  Institute 

will  hold  its  first  annual  conference 
Dec.  9  in  Chicago.  Subjects  scheduled 
are  on  specifications  from  the  stand- 
point of  the  law,  building  material  and 
equipment  industries,  superintendents 
of  construction  and  estimators.  The 
purpose  of  the  meeting  is  to  analyze 
the  thoughts  of  engineers  and  archi- 
tests  interested  in  the  imprcvenunt  of 
specifications  for  building  and  engineer- 
ing structures  and  their  equipment. 

The  Associated  Pennsylvania  High- 
way Contractors  will  hold  their  annual 
meeting  at  the  Penn-Harris  Hotel,  Har- 
risburg, on  Dec.  15.  In  connection  ith 
the  meeting  a  Highway  Conference  has 
been  called  for  Dec.  16,  to  which  engi- 
neers, contractors,  material  producers, 
equipment  manufac' _  rers  bankers  and 
surety  companies  are  invited. 

The  New  York  Section.  Am.  Soc.  C.  E., 
at  its  Dec.  9  meeting,  will  consider  the 
topic,  "The  Zoning  Law — What  It  Has 
Done  for  New  York."  The  opening  ad- 
dress will  be  by  Edward  M.  Bassett, 
counsel  of  the  New  York  Zoning  Com- 
mittee, and  the  other  speakers  will  be 
Rudolph  P.  Miller,  superintendent  of 
buildings.  Borough  of  Manhattan,  Law- 
son  Purdy,  secretary  and  general  di- 
rector, the  Charity  Organization  So- 
ciety of  the  City  of  New  York;  John  P. 
Fox,  executive  secretary,  the  Murray 
Hill  Association,  Inc.;  and  Clarence  S. 
Stein,  architect. 

The  New  England  Water  Works  As- 
sociation, at  its  Dec.  14  meeting  in  Bos- 
ton, will  be  addressed  by  Peter  Payne 
Deane,  New  York  City  on,  "Electrical 
Operation  and  Control  of  Gate  Valves 
for  Water-Works  Systems,"  and  by 
Thomas  H.  Wiggin,  consulting  engi- 
neer, Scarsdale,  N.  Y.,  on  "Two  Years  in 
China." 

The  New  England  Road  Builders'  As- 
sociation will  hold  its  first  annual  din- 
ner at  the  Hotel  Somerset,  Boston, 
Dec.  15. 


Personal  Notes 


E.  N.  N  0  Y  E  S,  consulting  engineer 
Dallas,  Tex.,  has  been  appointed  engi- 
neer for  the  Dallas  Property  Owner; 
Association,  an  organization  of  busi- 
less  houses  in  the  retail  and  wholesale 
district  of  Dallas,  for  the  promotion  ol- 
traffic  ways,  paving,  new  businesses 
etc.  He  will  continue  as  district  engi- 
neer. City  of  Dallas  Levee  Improvement 
District  10,  and  will  maintain  his  con- 
nection with  the  firm  of  Myers  &  Noyes 
engineers. 

CoL.  Thomas  H.  Rees,  Corps  o: 
Engineers,  U.  S.  A.,  has  been  trans 
ferred  from  San  Francisco,  Cal.,  t( 
Honolulu,  T.  H.,  for  duty  as  Command 
ing  Officer  of  the  3rd  Engineers. 

L  T.-C  0  L.  Paul  S.  B  c  n  d,  Corp: 
of  Engineers,  U.  S.  A.,  has  been  trans 
ferred  from  New  York  City  to  Cleve 
land,  Ohio,  for  duty  as  instructor.  En 
gineers,  Ohio  National   Guard. 

Isaac  M  et^  line,  consulting  en  I 
gineer,  formerly  engineer  of  design  am  • 
construction  for  the  Garment  Cente 
Capitol  Buildings,  New  York  City,  am 
for  several  years  prior  thereto  assist 
ant  engineer  in  the  Bureau  of  Build 
ings,  Manhattan,  announces  that  he  ha 
opened  an  office  in  New  York  City  fo 
the  practice  of  engineering. 

J  A  M  e  s  M.  Owens,  highway  engi 
neer,  city  engineer's  office,  San  Fran 
Cisco,  Cal.,  has  left  for  Honolulu  to  ac 
in  a  consulting  capacity  for  the  City  o 
Honolulu  on  paving  work. 

Major  Thomas  B.  Larkin 
Corps  of  Engineers,  U.  S.  A.,  has  bee) 
transferred  from  Washington,  D.  C,  t 
Tokyo,  Japan,  for  duty  as  assistan 
military  attache,  American  Embassy. 

Major  Thomas  M.  Rob  in  e 
Corps  of  Engineers,  U.  S.  A.,  has  beei 
detailed  as  a  member  of  the  board  o 
officers  to  consider  a  system  of  nationa 
highways  in  connection  with  the  rura 
post  roads. 

W.  H.  S  c  H  I  M  M  E  L,  formerly  engi 
neer,  maintenance  of  way,  Mononga 
hela  Valley  Traction  Co.,  Fairmont 
W.  Va.,  is  now  chief  engineer  of  th 
Keeley  Construction  Co.,  Clarksburg. 

C.  H.  B  I  R  D  s  E  Y  E,  chief  geographe 
for  the  U.  S.  Geological  Survey,  lef 
Washington  Nov.  30  to  inspect  the  map 
making  activities  of  the  Survey  in  th' 
West  and  in  Hawaii. 

George  H.  Harris,  engineer  o 
track  and  maintenance  of  way,  hn 
been  appointed  assistant  chief  engino' 
of  the  Michigan  Central  R.R.,  wit 
headquarters  in  Detroit,  Mich. 

Co  L.  Charles  W.  K  u  t  z,  Corp 
of  Engineers,  U.  S.  A.,  upon  being  n 
lieved  from  his  duties  as  engineer-coni 
missioner,  District  of  Columbia,  by  Col 
Charles  Keller,  has  been  ordered  t 
Cincinnati,  Ohio. 

John  R.  L  eighty,  assistant  ti 
the  vice-president,  Missouri  Pacifii 
R.R.,  has  been  appointed  chairman  0) 
the  engineering  committee  of  the  West 
ern  group.  Railway  Presidents'  Confer 
ence  Committee  on  Valuation,  with  of 
fice  at  Chicago.  He  succeeds  Howarc 
C.  Phillips,  who  has  resigned. 

John  F.  Delaney,  formerb 
Transit  Construction  Commissioner  o' 
New  York,  has  been  appointed  Cor 
missioner.  Department  of  Docks,  sti' 
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ceeding  Murray  Hulbert  who  last 
month  was  elected  President  of  the 
Board  of  Aldermen,  of  New  York  City. 
W.  G.  Thompson,  former  state 
highway  engineer  of  New  Jersey  re- 
signed his  connection  with  the  Lake- 
wood  Engineering  Co.  of  Cleveland  on 
Nov.  1.5.  He  will  devote  some  weeks  to 
research  work,  and  will  continue  as 
consulting  highway  engineer  for  the 
Lincoln  Highway  Association  on  the  de- 
velopment of  its  proposed  "Ideal  Sec 
tion,"  with  headquarters  in  Trentoii, 
N.J. 


Obituary 


Septimus  P.  Tustin,  a  senior 
member  of  the  firm  of  S.  J.  Martinet 
&  Co.,  Baltimore,  Md.,  civil  engineers 
and  surveyors,  died  Nov.  18. 

William  French  Doherty, 
an  American  engineer  resident  in  Gal- 
veston, Texas,  is  reported  by  the  State 
Department  to  have  been  killed,  pre- 
sumably by  rioters,  in  Bombay,  India, 
on  November  19. 

Charles  H.  Prior,  railroad 
builder,  died  Nov.  13  in  Minneapolis. 
He  was  88  years  old  and  had  been  a 
resident  of  Minneapolis  for  50  years. 
Under  his  direction,  the  first  line  of 
the  Chicago,  Milwaukee  &  St.  Paul  Ry. 
was  brought  into  Minneapolis  in  1870. 

PaulM.  Norboe,  assistant  state 
engineer  of  California  since  the  organ- 
ization of  the  department  of  engineer- 
ing in  1907,  died  Nov.  15.  He  was  born 
in  El  Monte,  Cal.,  in  1857  and  began 
his  engineering  work  as  a  chainman 
with  a  government  surveying  party  in 
the  Mojave  district  in  1877.  About 
five  years  later  he  became  assistant 
engineer  of  construction  of  canals  in 
Fresno  and  Tulare  Counties,  Cal.  and 
served  for  four  years  as  city  engineer 
of  Visalia.  Most  of  his  experience  was 
in  irrigation  and  reclamation  work. 

John  B.  Battle,  assistant  engi- 
neer, U.  S.  Engineer  Office,  Mobile,  Ala., 
died  Nov.  6.  He  was  born  in  Sumter 
County,  Ala.,  in  1875,  and  from  1895  to 
1900  was  engaged  in  surveying  work, 
part  of  this  time  with  the  Seaboard  Air 
Line  R.R.  From  1900  to  1910  he  was 
with  the  Engineer  Department  of  the 
Army  on  the  surveys  and  construction 
of  Locks  6,  7,  8  and  9  in  the  Warrior 
River,  Ala.,  and  from  1912  to  1915  was 
engineer  in  charge  of  construction  of 
Locks  and  Dam  No.  17,  Black  Warrior 
River.  Later  he  was  made  engineer  in 
charge  of  construction  of  fortifications 
at  Ft.  Morgan,  Ala. 

Dr.  Bingham  H.  Stone,  di- 
rector of  the  Vermont  Laboratory  of 
Hygiene,  died  late  in  October  at  Bur- 
lington, Vt.  He  took  the  degrees  of 
A.B.  in  1897  and  M.D.  in  1899  and, 
later  on,  of  M.S.  at  the  University  of 
Vermont.  After  post-graduate  work 
at  several  institutions,  he  began  service 
with  the  Vermont  Board  of  Health  and 
continued  until  his  death,  as  laboratory 
assistant  in  1900,  bacteriologist  from 
1901  to  1904,  and  then  as  director.  He 
had  been  professor  of  bacteriology  since 
1904  and  of  pathology  since  1910  in 
the  Medical  College  of  the  University 
of  Vermont  and  university  trustee  since 
1919.  He  was  author  of  several  books 
on  laboratory  work. 


Business  Notes 


B.  J.  Winters,  for  20  years  con- 
nected in  an  engineering  and  sales  ca- 
pacity with  the  F.  C.  Austin  companies, 
is  now  in  charge  of  the  Northwest  dis- 
trict of  the  Austin  Machinery  Corp., 
with  office  in  Minneapolis. 

Payne  Dean,  Ltd.,  New  York 
City,  manufacturer  of  Dean  control 
for  electrical  operation  of  water,  gas 
and  high  pressure  steam  valves,  has  es- 
tablished offices  in  Pittsburgh  and  Chi- 
cago, with  C.  J.  Burrage,  recently  with 
the  Cutler-Hammer  Mfg.  Co.,  in  charge 
of  the  Pittsburgh  office  and  A.  H.  Kohl- 
busch  in  charge  of  the  Chicago  office. 

H.  V.  S  c  H  I E  F  e  R,  who  has  been 
connected  with  the  C.  0.  Bartlett  & 
Snow  Co.  as  chief  draftsman,  the  Gras- 
seli  Chemical  Co.,  Cleveland,  as  labor- 
saving  engineer,  and  with  the  Arthur 
G.  McKee  Co.,  Cleveland,  as  manager  of 
the  sintering  plant  department,  has  been 
placed  in  charge  of  the  Philadelphia 
office  of  the  Webster  Manufacturing 
Co.,  Chicago,  engineers,  founders  and 
machinists. 

The  United  States  Cast 
Iron  Pipe&  Foundry  Co.,  Bur- 
lington, N.  J.,  announces  the  opening  of 
an  office  in  Cincinnati,  O.,  with  Harold 
G.  Henderson  in  charge  of  sales. 


Equipment  and 
Materials 

New  Small  Trench  Excavator 

A  trench  excavator  designed  to  exca- 
vate trenches  12,  15  and  18  in.,  wide  and 
up  to  6  ft.  deep  has  been  developed  by 
the  Parsons  Co.,  Newton,  Iowa.  The 
new  machine  weighs  12,000  lb.  and  is 
only  25  ft.  long  with  the  boom  extended. 


Co.,  Marion,  O.  A  separate  motor  is 
used  for  hoisting,  rotating  and  crowd- 
ing, a  controller  having  movements 
identical  with  the  levers  on  a  steam 
shovel  being  employed.  In  fact  the 
machine  is  structurally  a  steam  shovel 
with  a  four-cylinder  gas  engine  and 
dynamo  in  place  of  the  boiler,  a  con- 
troller in  place  of  the  lever  bank  and 
three  motors  in  place  of  the  usual 
steam  engines.  Tlie  gas  engine  is  53 
hp.  and  the  generator  25  kw. 


Being  carried  on  crawler  tractions,  with 
broad  tired  wheels  under  the  front  or 
light  end,  safe  operation  on  soft  ground 
and  ability  to  make  short  turns  are  con- 
sidered to  be  assured.  A  four-cylinder 
.30-hp.  gasoline  engine  provides  power. 
Two  special  structural  and  operating 
details  are  a  fiber  friction-disk  slip- 
clutch  on  the  main  shaft  which  slips 
when  obstructions  arc  encountered,  and 
a  two-chai.i  arrangement,  cushioned  by 
springs,  for  adjusting  the  bucket  boom. 
The  machine  has  twelve  digging  speeds 
from  1  ft.  to  9  ft.  per  hour  and  a  travel- 
ing speed  of  15  miles  per  hour. 


Gasoline  Electric  Shovel 

A  gasoline  engine  direct-connected 
to  a  dynamo  which  supplies  current  to 
three  motors  is  the  power  plant  em- 
ployed on  a  new  revolving  shovel  being 
marketed  by  the  Marion  Steam  Shovel 


Hinged  Joint  for  Jaw 

Crusher  Frames 

A  new  frame  construction  designed 
to  reduce  breakage  in  jaw  crushers 
has  been  developed  by  the  Kennedy- 
Van  Saun  Manufacturing  &  Engineer- 
ing Corp.,  New  Y'ork,  N.  Y.  Instead 
of    the    usual    single-piece    casting    or 
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four-piece  frame,  with  bolted  mortise 
and  tenon  joints,  hinged  joints  are  em- 
ployed. .  The  extremities  of  the  frames 
are  made  circular  and  fastened  to- 
gether by  steel  pins,  which  given 
enough  hinge  action  to  the  joint  to 
take  care  of  slight  movement  of  the 
end  frames  under  heavy  crushing 
strains.  With  this  hinge  joint  con- 
struction additional  bolts  and  stiffener^ 
are  employed  to  maintain  shaft  align- 
ment and  the  essential  rigidity  needed 
in  a  crusher  frame. 


Out  of  the  Ordinary 
Trade  Publications 

Details  of  practice  in  mixing  and 
laying  sheet  asphalt  pavements  are  de- 
scribed in  a  15-page  illustrated  pamphlet 
issued  by  the  Texas  Co. 

Practical  methods  of  waterproofing 
are  illustrated  and  described  in  a 
pamphlet  issued  by  the  M  I N  w  A  X 
Co.,  In  c.  New  York. 

Discussion  and  instructions  of  prac- 
tical value  are  contained  in  a  pamphlet 
on  protective  coatings  for  pipe,  par- 
ticularly for  underground  service,  by 
the  National  Tube  Co.,  Pitts- 
burgh, Pa. 

A  series  of  pamphlets  from  the 
Truscon  Steel  Co.,  Youngs- 
town,  Ohio,  furnishes  useful  data  on 
the  selection  and  installation  of  steel 
sash.  A  pocketbook  lists  and  gives  the 
properties  of  all  the  products  of  the 
company. 

The  tyro  in  steam  and  gas  engine 
lubrications  is  given  two  useful  text- 
books in  I'ecent  publications  of  the 
Vacuum  Oil  Co.,  New  York, 
called  "Stationary  Steam  Engines"  and 
"Oil  Engines."  Contractors  in  par- 
ticular should  get  the  oil  engine 
pamphlet. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Engineering  News-Record's  Cost 
Index  1918  to  Date 

Engineering  Neios-Record's  Con- 
struction Cost  Index  Number  for  the 
months  of  1920  and  1921  was  published 
in  the  Nov.  24  issue,  p.  876.  The  Num- 
bers are  here  tabulated  for  all  the 
months  from  January,  1918,  to  date. 
Next  week,  Dec.  15,  there  will  be  an 
article  in  these  pages  showing  the 
standard  European  index  numbers 
(Germany,  England,  France  and  Italy) 
compared  graphically  with  Dun's  "all 
commodities"  index  and  Evgineering 
News-Record's  Construction  Cost  Index 
Number.  The  E.  N.  R.  Index  Number 
for  the  months  of  1917  will  be  presented 
here  next  week. 

ENGINEERING  NEWS-RECORD 

CONSTRUCTION  COST  INDEX 

NUMBER 

(100  in  1913) 

1918         1919         1920         1921 

.Tanuary 184  51      198.05     206  55     230  87 

February 164  51     201.50     225   10     230  67 

March 184.51      198.05     240.85     224  27 

April 186.01      191.25     265.20     213  07 

Alay 186.01      191.25     268.90     210  82 

June 186.31      191.85     273  80     209  82 

July 188.65     193.65     265  65     203  82 

August 193.85      196.65     252  00     193  07 

September 193.85     202.85     255  20     188  27 

October 193.85     202  25     255.20     182  57 

November 193.55     206  85     255   32     166  32 

December 194.75     206.85     251.62     167.82 


Materials — Production  and  Stocks 

Chief  Interest  in  Lumber — Stock  Conditions  of  Basic  Construction 
Materials  in  Ten  Cities 


Bids  Wanted  on  Big  Jobs 

Among  the  jobs  on  which  bids  are 
asked,  or  will  soon  be  asked  in  Con- 
struction News,  pp.  249  to  257,  are  the 
following:  Street  and  road  work  in 
Ontario  to  the  value  of  $5,000,000  for 


With  the  steel  industry  working  at 
only  40  to  50  per  cent  capacity,  and 
with  mill  stocks  of  finished  cement 
amounting  to  four  to  five  million  bar- 
rels, principal  interest  at  present  cen- 
ters in  the  lumber  industry.  Steel  prices 
have  been  declining  in  .step  with  falling 
demand;  cement  prices  were  recently 
lowered  at  many  mills;  but  lumber 
prices   are  advancing. 

One  hundred  and  eight  mills  repoi't- 
ing  to  the  West  Coast  Lumbermen's 
Association  for  the  week  ending  Nov. 
26,  show  59,577,331  ft.  of  lumber  pro- 
duced; 56.644,824  ft.  sold  and  52,286,- 
897  ft.  shipped.  Production  was  26  per 
cent  below  normal;  new  business  was 
5  per  cent  belov  production,  and  ship- 
ments were  12  per  cent  below  produc- 
tion. Forty-four  per  cent  of  the  new 
business  is  to  be  shipped  by  water. 
Orders  and  shipments  of  Southern  pine 
are  well  maintained,  while  production 
and  stocks  show  decrease. 

Reports  from  102  manufacturers 
throughout  the  country  show  common 
brick  production  82,000,000  for  October, 
with  movements  from  yards  amounting 
to  80,000,000,  according  to  the  Common 
Brick  Manufacturers'  Association  of 
America.  Burned  brick  on  hand  aggre- 
gated 230,557,000,  with  orders  for  163,- 
442,000. 

The    accompanying    tabulation    does 


quantities  as  large  as  300,000  ft.  in  9 
or  10  days  within  Metropolitan  District. 
Common  brick  on  hand  to  fill  all  de- 
mands within  24  hours.  Hollow  tile 
supplied  by  large  factories  within  26 
miles  of  city. 

Boston — Brick  stocks  low,  brick  be- 
ing sold  as  fast  as  made  by  two  local 
plants. 

Philadelphia  —  Building  material 
stocks  generally  plentiful.  Not  much 
sewer  pipe  on  hand,  but  demand  will  be 
light  until  spring.  Good  demand  for 
paving  stone  and  for  the  common 
grades  of  soft  woods.  Finishing  lum- 
ber and  hard  woods  scarce. 

Detroit  —  Practically  no  stocks  of 
asphalt  carried  except  by  paving  con- 
tractors. Large  supply  of  river  sand 
on  docks  for  winter;  same  for  gravel 
and  crushed  stone.  Large  stocks  of 
brick  at  local  plants;  some  conti-actors 
make  their  own  common  brick. 

Chicago  —  Orders     for     structural 
shapes    and    rivets    can    be   filled    in    a 
few    hours;    200,000    tons    reinforcing    , 
bars  in  stock.    Gravel  and  sand  can  be  fi 
delivered  in  carload  lots  in  two  to  four  f 
days;    crushed   stone   in  a   few   hours, 
stocks    being    300,000    cu.yd.      Dealers 
say   October  and    November  were   the 
two  best  months  of  this  year. 

Minneapolis — Stocks  generally  good. 
Cement     manufacturers     can     deliver 


CONDITIONS  OF  MATERIALS  STOCKS  IN  IMPORTANT  CENTERS 

Stocks  on  hand  in  approximate  ficTirrs.  example:  ferment,  Boston.  12.000  bbls.) :  time  required  for  drliver>'  of  carload  !ot«  to  city  job,  example:  (cemeot,  Boston,  5  to  7 
days) ;  and  stocks  on  hand  in  general  terms,  example:  (sewer  pipe,  Denver.  plenty.)| 
New  S.Hn 

York  Boston  Detroit  Chicago        Miimeapolis  Denver  Atlanta  Birmingham       Los  .Angeles      Friincisoo 

Sewer  pipe Plenty       8  to  10  days         Plenty  Plenty  Plenty  24  hrs.  Suffirient 

Cement 24  hrs.     I2,000bbls.    5  2.500  bbl.,  7,000  bbl.,  48     lOtolScars.     2,000  bbl..    1 

to  7  days  100.000  bbl.        Few  hours  prompt  hr.  plant  to        prompt  to  2  days         Local  plant        Sufficient 

city 
Lime  (common)     -Ample     2.000  bbl.,  5  to  5  to  6  ears, 

8  days  5.000  tons  Plenty  Prompt  4.000  bbl.  Fair 

Limo  (hydrated)    Ample      1 75  tons,  5  to  8  Inel.  in  above     Incl.  in  above 

Sdaya  Plenty  Plenty  prompt Fair 

6.000,000,  6  to 
8  hours. 
Monthly 
sales 

Common  brick.     24  hre.     60.000  15  oars  24  hours  5,000.000  pr.       9.000,000  Plenty  14.000,000         Plenty 

Hollow  tile Eniugh    Averane  1  to  6  days       3  to  4  days         Plenty  500.000  tons      ."Sufficient 

Lumber Can  do-    LarKcrctail       10,000.000  ft.  90'';,    normal,     Ample  10,000,000  ft.     L.nrEe  millB  2io4<layB       tSuffioisol 

liver  300      stocks.  50,000,000  thouKh  70  prompt  nithin    200 

M  ft.  in       Spruce:  10 to  ft.  Coast  percent  miles  ■ 

9  or  14  days,  yet  or  South.  21        normal  ^ 

10  days         pine:  4  to  6  da.  Minn,  ' 

weeks  or  Wis.,  10 


Department  of  Provincial  Highways, 
Toronto:  sewers  aggregating  31,317  ft, 
for  Philadelphia,  amounting  to  $386,- 
900;  ore  dock  for  Su])erior,  Wis,,  $2,- 
000,000;  power  and  distribution  equip- 
ment for  New  Orleans  Railway  and 
Light  Co.,  $072,000;  ho.spital  for  Uni- 
versity of  Wisconsin,  Madison,  $1,- 
200.000.      

Steel  Car  Orders 
Orders  for  127  mfxlcrn  steel  passen- 
ger cars  have  been  placcrl  with  the 
Chicago,  Burlington  &  Quincy  R.U.,  ac- 
cording to  a  recent  announcement. 
Cars  were  ordered  in  expectation  of  in- 
creased business  next  summer. 


not  include  sand,  prravel  and  crushed 
stone  for  the  reason  that  these  ma- 
terials are  nearly  always  supplied 
locally  in  any  quantity  desired. 

Stock  Conditions  in  Ten  Cities 

New  York  —  Material  stocks  gener- 
ally large.  Structural  steel  available 
in  large  quantities  on  short  notice. 
Stock  of  wrought  steel  pipe  not  large 
within  city  limits.  Cement  warehouses 
full;  24-liour  deliveries  to  contractors 
within  Metropolitan  District.  Dealers' 
stocks  of  sand,  gravel  and  crushed 
stone,  within  city,  sufficient  to  meet 
all  contractors'  demands.  Pine  lumber 
stocks  good,  can  complete  delivery  on 


promptly.  Common  and  face  brick 
plentiful,  though  20  to  30  per  cent  less 
than  a  year  ago  at  this  time.  Some 
dealers  state  that  stocks  are  being  kept 
low  in  anticipation  of  a  freight  reduc- 
tion. Lumber  situation  noted  in  the 
tabulation  holds  for  St.  Paul  as  well  as 
for  Minneapolis. 

Denver — About  1,000  tons  structural 
shapes  in  stock.  Mountain  States  Lum- 
bre  Dealers'  Association  reports  stocks 
70  per  cent  normal;  the  principal  Den- 
ver firm  has  nearly  16,000,000  ft,  b.m.. 
in  stock.     Sewer  pipe  made  in  city. 

Atla7ita  —  Lumber,  cement,  linir. 
brick  and  steel  can  be  delivered  on  do 
mand.    Other  materials  in  about  a  day 
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Birmingham — Cast-iron  pipe  cast  in 
several  plants  in  the  district.  Sewer 
pipe  is  manufactured  in  North  Bir- 
mingham. Sand  is  shipped  in  from 
Central  Alabama,  and  there  is  no  local 
supply.  Crushed  stone  is  available  at 
a  crushing  plant  in  the  city,  but  slag 
is  used  in  place  of  stone  and  gravel. 
Slag  is  furnished  principally  by  the 
Birmingham  Slag  Co.,  En?ley,  Ala. 
Cement  is  available  at  the  Atlas  Port- 
land Cement  Co.'s  plant  at  Leeds,  Ala., 
21  miles  from  Birmingham.  Reinforc- 
ing bars  are  rolled  at  Bessemer,  Ala.; 
structural  shapes  rolled  at  Bessemer 
and  Fairfield  plants.  Several  brick 
plants  in  the  city.  Large  wholesale 
stocks  of  lumber  always  in  local  yards, 
and  unlimited  supplies  are  available 
in  a  radius  of  200  miles. 

Los  Angeles  —  Sand,  gravel  and 
crushed  stone  can  be  delivered  within 
24  hours.  The  local  cement  plant  can 
produce  6,500  bbl.  per  day. 

Sa7i  Francisco  —  Ample  stocks  of 
nearly  all  materials.  Cast-iron  pipe  is 
supplied  from  the  iron  districts  in  about 
90  days.  Road  oils  can  be  delivered  in 
about  a  week. 


by  the  heavy  over-subscription  to  the 
$50,000,000  New  York  Telephone  Co.  re- 
funding mortgage  6s,  noted  in  these 
pages,  Nov.  24.  Of  nearly  68,000  sub- 
scribers, more  than  54,000  asked  for 
bonds  of  $5,000  or  less,  to  a  total  of 
more  than  $126,000,000,  and  over  25,000 
asked  for  bonds  of  $1,000  or  less,  total- 
ing over  $22,000,000.  Demand  for  state 
and  municipal  issues  exceeded  the  sup- 
ply, despite  exceptionally  heavy  issues. 
Prices  rose,  so  that  the  better  grades 
were  offered  to  yield  about  41  per  cent, 
against  5  per  cent  a  month  ago,  and  54 
per  cent  in  September. 

Indications  are  that  1922  will  be  a 
"bond  year."     Last  week's  sales  aver- 


Trend  of  Business 


That  money  is  easier,  that  credit  is 
more  liberal,  is  evident  to  those  who 
have  read  Enghieering  News-Record's 
"Trend  of  Business"  published  weekly  in 
this  section  for  the  last  month.  Call 
loan  rates  have  been  generally  down- 
ward since  the  early  part  of  1920 — from 
10  per  cent  to  the  present  4J  per  cent. 
In  1915  the  rate  was  2  per  cent  and 
under,  the  climb  beginning  in  June, 
1916.  For  several  weeks  the  bond 
market  has  been  remarkably  strong.  In 
fact,  new  securities  have  been  readily 
sold  at  prices  yielding  smaller  returns 
than  for  many  months  before.  It  is 
interesting  to  note  that  Stock  Exchange 
call  money  rates  declined  before  bond 
prices  began  to  rise. 

On  Nov.  4  the  New  York  Federal 
Reserve  Bank  lowered  its  rate  from  5 
to  4i  per  cent  on  all  classes  of  paper, 
and  reductions  of  J  to  1  per  cent  were 
made  at  about  the  same  time  by  all 
other  Reserve  Banks.  Present  discount 
rates  are:  4J  per  cent  for  New  York, 
Boston  and  Philadelphia;  5  per  cent  for 
Cleveland,  Chicago,  St.  Louis,  Kansas 
City  and  San  Francisco;  5i  per  cent  for 
Minneapolis,  Richmond,  Atlanta  and 
Dallas.  According  to  the  "Monthly  Re- 
view" issued  by  the  Federal  Reserve 
Bank,  New  York,  this  reduction  was 
followed  by  a  decline  of  J  per  cent  (to 
a  range  of  5J  to  5i  per  cent)  in  the 
open  market  on  prime  commercial  paper, 
with  5  to  51  per  cent  the  prevailing 
rate  in  the  last  week  of  November.  The 
following  interesting  table  is  given  of 
the  advance  in  the  value  of  Liberty 
bonds: 

Cloe- 


ug 

Vance 

Ad- 

Price 

Since 

Dat« 

Nov. 

Oct. 

Bincc 

of 

bnw 

19 

20 

Low 

Low 

Liberty  J}«. 

$95  20 

»3.64 

J9.20 

June    2,  1921 

Liberty  l«t  4« 

94  88 

2  28 

11.88 

Mny   19,   1920 

Liberty  2d  4o 

94   66 

2  26 

13.26 

May  20,  1920 

Liberty  I8t4i8 

95    10 

2  32 

11.10 

May  20,  1920 

Liberty  2d  41a 

94  76 

2.52 

13.66 

Mny  20.   1920 

Liberty  W  4}$ 

96  34 

1.80 

10.74 

Dec.  20,  1920 

Liberty  4th4ie 

94  88 

2.46 

12.88 

M.'iy  20,  1920 

Victory  4).... 

99  92 

0.52 

5.22 

May  20,  1920 

Victory  Jl.. . . 

99.90 

0.52 

5.26 

May  20,  1920 

Representative  Public  Bond 
Sales  in  November 

Despite  a  flood  of  offerings,  there  is 
a  tremendous  demand  for  high  grade 
bonds  of  all  kinds.  The  general  situa- 
tion is  outlined  in  the  "Trend  of  Busi- 
ness" on  this  page.  Municipal  issues 
are  the  feature  in  the  first  half  Decem- 
ber. On  Dec.  7  Rochester  offered  $6,- 
000,000  one-to  thirty-year  4is;  on  Dec. 
12  Mississippi  will  award  $1,500,000 
general  improvement  5s,  average 
maturity  13*  years;  on  Dec.  15  Buffalo 
■will  award  $7,360,000  general  improve- 
ment 41s.  The  accompanying  tabula- 
tion presents  some  representative  sales 
'of  November. 


SiaU 

California 

South  Dakota.... 

County 
Big  Stone,  Minn.. 
ChurchiU,  Nev. . . 
Clark,  Ind 

Cook,  HI 

Dallas  Co.  Road 
nist.  No. I.Teiaa. 
Jefferson,  Ala .... 

Lake,  Ind 

Miami,  Ohio 

Ogemaw,  Mich.. . 
Ivalde,  Tex 


REPRESENTATIVE  BOND 

Purpose  Amount 

Highway $5,000,000 

Highway 1,000,000 


Court  House 20,000 

Road 25,000 

Highway /       17,900 

\       35,200 

Road 2,000,000 

Road 2,700,000 


Road 

Gravel  Road. 
Power  Plant. . 

Road 

Road 


Bergen,  N.J 

Cocoa  Beach  Spec 
ial  Road  and  Bridge 

District 
Brevard  Co.,  Fla. 

Road 

and  Bridge 
Road 

and  Bridge 

Municipality 

Boston,  Mass.... 
Brush,  Col 

Building  Library.. . 
Power  Plant 

Canton,  Ohio.... 

Street  Improvem't 

Eaton.  Ohio 

Street  Improvem't 

Ladianapohs,  Ind. 

Park 

Logansport,  Ind.. 

Park 

Pomona,  Cal Streets 

Randlcman,  N.  C.  Municipal  imp'vt. . 

Sayre.  Okla Light,  water,  sewer 

Beatilc,  Wash. ...  City  Improvement 

Verona,  N.  J Library 

White  Plains,  N.  Y.  Sewer 

Asburj'  Park,  N.  J.  City  Improvement 


80.000 
12,000 
8,200 
28.500 
200,000 

644,000 

300,000 


$10,000 
60.000 
4,500 
3,569 
3,000 
86,000 
65,000 
13,000 
50,000 
200.000 

6,600 
74,500 

462,015 
IS,  000 
50,000 

100,500 


SALES  OF  NOVEMBER,  1921 

Rate  Sold 
Maturity          per  Cent      for 

1938-42  5i  109.52 

1931  5!  102.15 

1931  5!  100.35 

1923-32  6  100.40 

1923-27  6  100.59 
1923-32 

1925-40  4i  97.6913 
5}  96.75 

5  100.00 

5  100.00 

Due  serially  6  100.00 

Due  serially  6  100.00 

1921-51  5i  100.00 

f  $34,000-1923-30  ) 

{  $49,000-1931-33   }  S\  104.01 

[  $50,000-1934-38 

1930-40-50  6  98.57 


1922-31 

1942 
1923-52 

1926 
1923-28 

1926 
1923-44 
1923-31 
1922-31 


Dated 
Oct.    27,    1921 
Nov.  15,    192> 

Nov.  1,  1921 
Oct.  I.  1921 
Sept.  28,    1921 


Nov.  1,  1921 

Sept.  15,  1921 

Oct.  1,  1921 

Oct.  I,  1921 

Oct.  10,  1919 

Dec.  I.  1921 

Oct.  I,  1920 


1923-42 

1946 

1933 
1923-37 
1924-28 

1927 


100.00 

Got. 

1921 

100  00 

Oct.. 

1921 

100  51 

Oct. 

1921 

100.00 

Oct. 

1921 

102  055 

Aug. 

1921 

101.25 

Dec, 

1921 

102.40 

101.702 

Oct 

1921 

100.00 

Oct. 

1921 

100.00 

Sept 
July 

197,1 

100.00 

1921 

100.00 

Oct. 

1921 

103.096 

Oct. 

1921 

103.188 

Oct. 

1921 

100.38 

Nov 

15, 

1921 

aged  $24,000,000  per  day.  The  distribu- 
tion in  the  last  three  months  has  been 
safe;  bonds  have  gone  out  of  Wall 
Street  and  scattered  from  one  end  of 
the  country  to  the  other.  Inquiry  for 
high  grade  issues  is  not  slackening. 
Last  week's  features  were  the  sale  of 
$10,000,000  of  Detroit's  4Js,  5s  and  5is; 
$4,000,000  Michigan  highway  5s;  $3,- 
500,000  Jersey  City  5s;  and  $2,000,000 
each  of  New  Jersey  and  Philadelphia 
5s.  The  yields  average  5  per  cent.  There 
were  twenty-six  separate  issues  of  State 
and  municipal  bonds  during  the  week. 
It  is  said  of  the  present  financial  situa- 
tion that  "the  speculator  is  poor  and 
the  investor  rich." 

Wilmington  Unemployed 
Get  Work 

In  an  effort  to  relieve  the  unemploy- 
ment situation  the  Street  and  Sewer 
Department,  Wilmington,  Del.,  has 
called  on  all  property  owners  in  the 
city  to  have  pavements  laid.  Where 
the  owners  fail  to  comply  with  the 
city's  request,  the  city  will  have  the 
work  done  and  lien  the  properties.  It 
is  expected  that  this  will  provide  $200,- 
000  worth  of  paving  work. 


Evidence  of  the  increasing  demand 
for  fixed-income  securities  was  shown 


Next  Week — "Index  Numbers  of 
America  and  Europe  Compared." 


Landis  Award  Enforcement 
League  Makes  Power  Felt 

Union  control  of  building  in  Chicago 
is  doomed,  in  the  opinion  of  those  who 
are  in  a  position  to  know,  if  the  citizens 
committee  stands  by  its  decision  to 
make  contractors  and  unionists  alike 
carry  out  the  provisions;  of  the  award 
made  by  Judge  Landis  several  months 
ago  regarding  wage  schedules  and 
working  conditions  in  the  building 
trades.  This  fact  was  brought  out  in 
a  meeting  December  1  in  Chicago  of 
about  twenty-five  secretaries  and  execu- 
tive officers  of  construction  interests 
and  material  associations,  constituent 
members  of  the  National  Federation  of 
Construction  Industries  by  John  J. 
O'Leary  of  the  Citizens'  Committee  fo  ■ 
the  Enforcement  of  the  Landis  Award. 
Mr.  O'Leary  outlined  the  work  accom- 
plished in  which  he  indicated  that  both 
unionists  and  contractors  who  are  re- 
fusing to  abide  by  the  Landis  rules  of 
working  conditions  as  well  as  wage 
scales  were  finding  things  difficult. 

As  an  indication  of  what  has  been 
accomplished  so  far  by  the  citizens  com- 
mittee nearly  1,500  carpenters  are 
working  in  accordance  with  the  award 
and  in  defiance  of  their  union.  They 
are  protected  by  175  guards  furnished 
by  the  committee.  Surveys  of  jobs  are 
beinfr  made  and   83   per  cent   of   the 
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v.'ork  in  Chicagro  is  now  reported  oper- 
ating under  t  e  Landis  agreement.  An 
apartment  house  builder  who  had  all 
but  closed  a  $1,000,000  bank  loan  was 
refused  the  money  on  his  declaration 
that  he  proposed  to  ignore  the  Landis 
award.  After  three  days'  reflection  he 
changed  his  mind.  The  majority  of 
financial  houses  aie  behind  the  award. 
Work  on  the  new  Federal  Reserve  bank 
building,  which  is  one  of  the  largest 
unfinished  pieces  of  construction  in  the 
downtown  district,  is  to  be  carried  for- 
ward in  accordance  with  the  Landis 
provisions. 

The  committee  has  incorporated  and 
proposes  to  stay  in  operation  several 
years  if  necessary.  A  fund  of  $3,000,- 
000  is  being  raised  to  be  paid  in  10  per 
cent  installments. 


Merger  of  Steel  Companies  Likely 

A  merger  of  seven  independent  steel 
companies,  mentioned  as  being  likely 
within  the  next  few  months,  would 
bring  together  companies  which  are 
rated  as  having  a  steel  ingot  capacity 
of  9,800,000  gross  tons  a  year.  The 
companies  mentioned  are  Midvale, 
Lackawanna,  Republic,  Youngstown 
Sheet  &  Tube,  Brier  Hill,  Inland  & 
Steel  and  the  Tube  Company  of 
America. 

The  country's  total  ingot  capacity  is 
about  52,500,000  tons  divided  into  22,- 
500,000  tons  for  the  United  States  Steel 
Corporation  and  30,000,000  tons  for  the 
independents,  so  that  the  proposed 
merger  would  involve  one-third  of  the 
independent  capacity. 


Dwelling  House  Construction 

Increases  in  1921 

A  decided  increase  in  the  construc- 
tion of  dwelling  houses  throughout  the 
country  during  the  first  ten  months  of 
1921  has  been  noted  according  to  in- 
formation obtained  by  the  civic  de- 
velopment department  of  the  Chambei 
of  Commerce  of  the  United  States 
Construction  figures  furnished  by  forty 
four  important  cities  show  that  during 
the  period  from  January  to  October,  in 
elusive,  about  $603,000,000  went  inti 
new  construction,  while  during  all  1921 
the  total  at  the  same  cities  was  onh 
$8,000,000  more.  During  the  shortei 
period  this  year  57.9  per  cent  of  the 
total  was  for  dwelling  houses  as 
against  3G.1  per  cent  in  1920. 


Weekly  Construction  Market 


I  published  weekly  for  the 

nt  prices  on  the  principal 

eODStruction  materials,  and  of  noting  important  price 


THIS  limited  price  list  ,    .- -    . 
purpose  of  giving  current  prices  on  the  principal 


changes  on  the  less  important  materials, 
only  the  chief  cities  are  quoted. 
The  first  issue  of  each   month 


Steel  Products:                           New  York  Atlanta 

Structural  shapes,  1001b S2.78  S4.00 

Structural  rivets,  100  lb -3  50  5.25 

Reinforcing  bars,  |  in.  and  larger,  100 

lb 2^8  3.20 

Steel   pipe,   black,  3i   to  (   in.   lap, 

discount —54%  57.65% 

Cast-iron  pipe,  6in.  and  over,  ton     47 .  30@48. 30   -f  45 . 00 

Concreting  Material: 

Cement  without  bags,  bbl -2 . 


.30 

Gravel,  J  in.,  cu.yd 1.75 

Sand,  cu.yd , 1.00 

Crushed  stone,  J  in.,  cu.yd 1 .  80  to  1 .  90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 47.50 

Lime,  finishing,  hydrated,  ton. . . .        16.99 
Lime   common,  lump,  per  bbl.    .  .   3.39@3.69 
Common  brick,  delivered,  1,000.  .-17.40@18.40 
Hollow     building     tile,     4x12x12, 

block Not  used 

Hollow    partition    tile     4x12x12, 

block 11120 

Linseed  oil.  raw,  5  bbl.  lots,  gal 72 

Common  Labor: 

Common  labor,  union,  hour 75 

Common  labor,  non-union,  hour 


2.69 
1.85 
1.25 
2.00 


38.00 

19.00 
I  50 
9.00 

.0675 

.0675 


Dallas 

S4.00 

5.50 

3.50 

45% 
54.30 


2.55 
2.25 
2.25 
3.20 


37.00 
25  00 
2.75 
12.72 

.124 

.124 


Moreover, 

complete 

Minne- 
Chicago    apolis 


quotations  for  all  construction  materials  and  for  th- 
important  cities.  The  laat  complete  Uat  will  be  fount 
in  the  issue  of  Dccembt-r  I.  the  next,  on  Jauuarj  5. 


?2.88 
3.43 


?3  06 
4.15 


2.68       3.08J 

57%      58.9-5% 
42.60@44. 10  47.80 


Denver 

J53.75 
4.25 

3.57J 

38% 
52.00 


1.97 
1.65 
1.65 
1.60 


2.26 

1.50 

.50 

2.25 


48  00  35.00 

18.00  29.00 

1 . 40  1 . 40 

11.00  17  00 

0821  -  0792 

.0657   .... 


—  .74 


.80 


.35^(45 


.72;        ..50 
.35®. 40   .50 


Explanation  of  Prices — frici-.s  :ire  to  con- 
tractors in  carload  lots  unless  other  <iuan- 
tlcs  are  sp(>ciftpd.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
+  or  —  siKn.s.  For  steel  pipe,  the  pre- 
vailing discount  from  list  price  Is  given: 
46-6%  means  a  discount  of  4.5  and  5  per 
cent,  45  "(ii  oil  means  a  range  of  4  5  to  50  per 
cent.  Charge  of  15c.  per  100  lb.  for  cutting 
reinforced  steel  into  2-ft  lengths  or  over. 
New  York  quotations  are  delivered  except 
tiles,  which  are  "on  trucks."  Common  lump 
lime  per  isn-lt,  net.  Dnilan  quotes  lime 
dratcd  quoted  f  oh.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quotid  along- 
Hide  dock.  Cement  delivered  to  contractors 
on  Job.  Chicago  quotes  hydrated  lime  in 
.lO-lb  bags ;  common  lump  lime  per  180-lb. 


Present  low  mill  prices  of  structui'al 
steel  are  beinjr  (rradually  reflected  in 
warehouse  quotations  throughout  the 
country.  Pittsburgh  continues  to  quote 
$1.50  on  steel  shapes  and  reinforcing 
bars  in  large  tonnages  and  $1.B0  per 
100  lb.  in  small  lot.s.  Quotations  on 
mill  shipments  remain  unchanged. 

Structural  rivets  are  quoted  in  Npw 
York   warehousp.'^    nt    $3.50    ns    agii    -' 


net.  MinneapoliB  iiuotes  on  fir  instead 
of  pine.  Brick  and  hollow  tile  de- 
livered. Cement  on  cars;  $:J.4.")  delivered, 
aravel.  sand  and  crushed  stone  quote  at  pit. 
We  quote  on  brown  lime  per  180-lb.  net ; 
white  is  $1.70  for  Kelly  Lsland  and  $1.55 
for  Sheboygan.  Common  labor  not  organ- 
ized. Denver  quotes  cement  "on  tracks"  ; 
gravel  and  sand  at  pit.  stone  on  cars,  lime, 
brick,  hollow  tile  and  lumber  on  job.  Tile 
price  is  at  warehouse,  Linseed  oil.  deliv- 
ered. Common  lump  lime  per  180-lb.  net. 
Atlanta  quotes  sand,  stone  and  gravel 
per  ton  Instead  of  cu.yd.  Common  lump 
lime  per  280-lb.  net :  both  lump  and  hy- 
per ISO-Ih.  bbl.  Steel,  cast-iron  pipe  and 
crushed  stone  f.o  b.  cars,  other  materials 
delivered.      San   FraucUco  quotes  on  Heath 

Changes  Since  Last  Week 

$3.70;  steel  shapes  in  San  Francisco  at 
$3.45  as  compared  with  $3.70,  and  in 
Seattle  at  $3.75  instead  of  $4,  one  week 
ago.  In  Montreal  reinforcing  bars  are 
quoted  at  $2.75,  s.  reduction  from  $3.25 
per  100  lb. 

Increased  discounts  on  black  steel 
pipe  are  quoted  in  New  York.  Cast- 
iron  pipe  has  advanced  $2  per  ton  in 
Seattle. 


3.10 
2.50 
1.10 
3.50 


San 
Francisco 
-S3. 45 

5.50 

2.90 

51.8% 
50.00 


2.84 
2.25 
1.50 
2.25 


Seattle    Montrea 


-23 . 75 
4.2S 


S4.00 
6.50 


3.75     -2.75 


50% 
-l-SS.OO 


3.10 
1.50 
1.50 
3.00 


35.10 
60.00 


-f3.16 
l.SO 
1.25 
2.10 


50.00  -29.00 

30.00  22.00 

2.95  1.90 

14.00  18.00 


.09 

.10 

-.90 

.50@.55 
.35@.40 


.125 
.14i 


.75 
50@.55 


22.00  120.00 

27.0tl  21.00 

3.25  -11.00 

14.00  16.00 

.10     .08®.: 

.11     
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.85 


.S0@i.60   . .. 
.50      .2S(Si. 


tile.  SJS  X  S  X  111.  Prices  arc  all  f.o.b.  war. 
houses  except  C.  I.  pipe,  which  Is  mill  prh 
plus  freight  to  railway  depot  at  any  t.  ' 
minal.  Common  lump  lime  per  ISn-lb.  n- 
IjUmber  prices  are  to  contractors  in  yards 
San  Francisco.  Seattle  quotes  on  PourI 
fir  instead  of  pine.  Lump  tinishing  lime  ii 
ISO-Ib.  net.  Montreal  quotes  sand,  sti'i 
gravel  and  lump  lime  per  ton.  Cement,  lin 
and  tile  are  delivered ;  sand,  gravel  .h 
stone,  on  siding:  brick  f.o.b.  plant;  sl. 
and  pipe  at  warehou.se.  Hollow  tile,  per  i 
Cement  price  is  in  Canadian  funds  (H 
Canadian  dollar  stands  at  91.2  cents).  H 
change  is  80c.  per  bbl.  Discount  of  lOc.  i' 
bbl.  for  payment  within  20  days  from  da: 
of  shipment     Steel  pipe  per  100  ft.  net. 


Cement  has  dropped  10c.  in  Nsw  York 
and  advanced  4c.  per  bbl.  in  Montreal 
A  decrease  of  $4  per  ton  is  quoted  on 
common  lump  limo  in  Montreal.  New- 
York  quotes  common  brick  at  $17.40@'' 
$18.40  per  1,000  delivered.  Slight  dr 
dines  in  hollow  building  tile  are  r. 
ported  in   Minneapolis. 

Denver  and   Chicago  both   quote   re 
due    ons:  of  2c.  per  gal.  in  linseed  oil. 
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Society  Co-ordination 

A  STUDY  of  the  calendar  of  annual  meetings  of  engi- 
neering societies  discloses  the  following  informa- 
tion: 

American  Society  of  Civil  Enginoors.  Jan.  18-19. 
American  Road  Builders  Association,  Jan.  17-20. 
Associated  General  Contractors,  Jan.  17-19. 

As  if  to  malce  doubly  sure  that  the  attendance  of 
engineers  and  contractors  shall  be  limited  to  only  one  of 
these  gatherings  the  committees  in  charge  have  not 
merely  selected  identical  dates,  but  have  chosen  such 
widely  separated  centers  as  New  York  City,  Cleveland, 
and  Chicago  for  staging  their  sessions.  A  number  of 
men  belong  to  all  three  organizations;  many  hold  mem- 
bership in  at  least  two.  It  is  presumable  that  they 
would  find  it  profitable  to  be  present  at  two  or,  possibly, 
all  three  of  the  conventions.  As  matters  now  stand, 
however,  a  single  choice  must  be  made.  If  the  Federated 
American  Engineering  Societies  could  only  postpone  for 
two  weeks  its  annual  meeting  in  Washington  "co-ordina- 
tion" in  arranging  important  engineering  society  con- 
vention dates  would  be  practically  complete. 

Another  County  Park  System 

ANOTHER  New  Jersey  county  has  followed  the  good 
u  example  set  many  years  ago  by  Essex  County  in 
deciding  to  establish  a  county  park  system.  Reference 
is  made  to  Union  County,  south  of  Essex  County,  and 
including  Elizabeth,  Plainfield,  Summit,  Cranford,  and 
other  New  York  City  suburbs.  The  Essex  County  park 
system  has  long  been  noted  for  its  mountain  reserva- 
tions and  its  city  and  neighborhood  parks.  Union 
County  has  fine  opportunities  in  the  same  line.  It  is 
gratifying  to  note  the  part  that  has  been  taken  by 
engineers  in  promoting  and  securing  the  adoption  of 
the  Union  County  park  scheme,  as  stated  on  p.  978  of 
this  issue.  Engineers  are  particularly  fitted  for  civic 
work  in  this  field,  since  they  can  readily  appreciate  the 
advantages  not  only  of  park  systems  but  also  of  secur- 
ing the  land  before  it  becomes  occupied  and  costly  and 
also  because  their  engineering  knowledge  makes  them 
particularly  competent  to  serve  as  commissioners  in  the 
development  and  maintenance  of  parks. 

Highway  Standards  Progress 

THE  future  is  bright  for  the  duplication  in  the  high- 
way field  of  the  excellent  standardization  work  of 
the  American  Railway  Engineering  Association.  Last 
week's  technical  program  of  committee  work  of  the 
American  Association  of  Highway  Officials  is  a  clear 
indication  of  highway  development  along  proper  eco- 
nomic lines.  In  the  highway  field  as  was  the  case  with 
the  railways  in  the  early  days,  there  has  been  a  multi- 
plicity of  ideas  as  to  methods,  tests  and  limits  in  speci- 
fications until  the  contractor  or  material  man  who 
attempts  to  do  an  interstate  business  finds  so  many 
varj'ing  requirements  that  he  is  utterly  bewildered. 
Under  such  conditions,  of  course,  costs  mount  rapidly. 


The  association  is  directing  its  efforts  to  bring  about 
some  degree  of  standardization.  Looking  to  the  elimina- 
tion of  state-line  restrictions  the  committee  on  tests  has 
divided  the  country  into  nine  districts  in  which  geo- 
logical conditions  make  materials  similar  and  like  limits 
in  specification  therefore  obvious.  Committees  have 
already  started  on  the  preliminary  woi'k  of  gathering 
data  of  existing  practice.  The  report  on  standards  has 
brought  together  a  most  commendable  compilation  of 
the  various  state  standards  of  such  things  as  slopes, 
drainage,  guard  rails,  width,  loading,  thickness,  curb- 
ing, crown,  super-elevation  and  maximum  and  ruling 
grades.  Many  of  these  items  are  susceptible  of 
engineering  analysis  and  if  the  projected  manual  of 
recommended  practice  were  in  existence  it  would  soon 
become  standard  practice  throughout  the  country. 

The  Warren  Paving  Patents 

THE  expiration  last  year  of  the  basic  patent  (No. 
727,505)  for  the  Bitidithic  type  of  pavement  eon- 
trolled  by  Warren  Bros.  Co.,  of  Boston,  has  left  many 
highway  engineers  in  doubt  as  to  the  status  of  the 
patents  under  which  the  company  is  now  operating. 
In  an  effort  to  clarify  the  situation  Engineering  News- 
Record  presents  in  this  issue  a  summary  of  the  several 
patents  involved,  as  disclosed  by  an  examination  of  the 
so-called  Wallace  patents,  and  an  inquiry  into  the  prior 
art.  The  aim  has  been  to  present  the  facts  in  the  case, 
as  disclosed  by  official  documents.  The  publication  of 
this  matter  comes  at  a  time  when  the  validity  of  the 
Wallace  patents  is  the  subject  of  a  suit  now  pending 
in  the  federal  courts  in  California. 

The  Federal  Budget 

THE  first  step  toward  a  reformation  of  government 
business  methods  has  been  taken.  For  the  first 
time  a  federal  budget  has  been  submitted  to  Congress 
with  a  fair  chance  of  being  observed  in  the  appropria- 
tion bill.  As  noted  in  the  news  columns,  the  amount 
submitted  is  as  great  as  that  appropriated  last  year, 
which  on  its  face  does  not  indicate  any  great  reform, 
but  the  reform  will  come  in  the  cutting  down  of  next 
year's  deficiency  appropriations.  If  General  Dawes' 
system  succeeds  in  persuading  Congress  that  the  Execu- 
tive has  really  named  its  minimum  necessities  and  in 
convincing  the  executive  departments  that  they  must 
not  spend  what  they  do  not  have,  it  will  have  gone  a 
long  way  toward  that  necessary  reduction  of  govern- 
ment expense  which  must  precede  the  response  to  the 
loud  demand  for  the  cutting  down  of  taxes. 

War's  Share 

THE  BUDGET  discloses  what  we  all  have  known  but 
which  dcsei-ves  reiteration  just  now — that  past  wars 
and  present  military  precautions  consume  by  far  the 
largest  share  of  our  annual  government  expenditures. — 
For  e.xample,  in  the  budget  for  the  fiscal  year  ending 
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in  June,  1923,  the  estimate  for  the  war  and  the  navy 
departments,  for  pensions,  the  U.  S.  Veterans  Bureau 
and  for  sinking  fund  and  interest  on  the  public  bedt, 
incurred  largely  for  financing  the  last  war,  is  $2,767,- 
000,000  out  of  a  total  of  $3,505,000,000.  In  other  words, 
less  than  $800,000,000  suffices  for  the  administrative 
and  constructive  work  of  the  government;  just  an- 
other reason  for  widespread  support  for  the  disarma- 
ment program  which  the  President  has  fathered- 

The  Joint  Committee  Discussion 

I  AST  week's  first  public  discussion  of  the  Joint  Com- 
^mittee's  new  tentative  specifications  for  concrete 
and  reinforced  concrete  made  perfectly  clear  that  many 
clauses  in  that  document  were  in  the  nature  of  trial 
bafloons  sent  up  to  test  the  air,  that  is  the  temper  of 
the  designers  and  builders  of  concrete.  This  feature  of 
the  specifications  has  been  emphasized  and  re-empha- 
sized, but  it  will  stand  reiteration.  To  many  there  is 
in  printers'  ink  some  virtue  which  confers  infallibility. 
In  spite  of  alternate  clauses,  footnote  hedgings  and 
prefatory  protestations  of  doubt,  the  specifications  are 
being  accepted  by  some  as  the  final  word  of  a  group  well 
fitted  to  pronounce  on  the  present  state  of  the  art  and 
science  of  making  and  using  concrete.  It  happens,  too, 
that  those  most  disposed  to  accept  unquestioningly  the 
provisions  of  the  specifications  are  the  ones  least  fitted 
.0  decide  for  themselves  any  mooted  question.  They 
.ead  the  word  "tentative"  at  the  head  of  the  document 
but  they  argue  to  themselves  that  so  distinguished  a 
':ody  of  experts  would  not  set  their  names  to  it  were 
they  not  pretty  sure  that  what  it  said  was  correct.  That 
this  is  so  is  not  the  fault  of  the  committee.  Taken 
all  in  all  the  procedure  adopted  seems  to  be  the  only 
one  to  pursue.  For  many  years  we  have  been  saying 
that  the  knowledge  of  concrete  is  changing  and  this  is  as 
true  today  as  it  was  ten  years  ago.  Not  yet  have  we 
arrived  at  the  time  when  any  group,  however  representa- 
tive and  however  expert,  can  set  down  incontrovertible 
dicta  regarding  concrete.  The  best  that  they  can  do 
is  to  work  out  in  as  substantial  agreement  as  possible 
a  code  which  exemplifies  current  knowledge  and  submit 
that  code  to  the  discussion  of  the  whole  profession.  This 
the  committee  has  done  and  before  the  year  allotted  to 
discussion  has  elapsed  it  will  be  in  possession  of  many 
facts  and  opinions  which  will  enable  it  much  more  nearly 
to  approach  a  consensus  of  available  knowledge  and 
opinion  than  it  has  in  its  preliminary  report.  But  no 
one  must  be  allowed  to  forget  that  the  report  now  before 
us  is  not  final. 

One  Use  for  an  Engineer 

FROM  the  trend  of  the  discussion  both  on  and  off 
the  floor  at  the  Joint  Committee  meeting,  it  seems 
that  the  clause  most  likely  to  be  removed  from  the  final 
specifications  is  the  alternate  provision  placing  the  re- 
sponsibility for  the  strength  of  the  concrete  on  the 
contractor.  Its  obvious  faults  were  clearly  pointed  out, 
and  the  arguments  were  so  conclusive  that  it  seems 
hardly  possible  that  the  committee  will  allow  it  to  re- 
main. At  the  same  time  the  probable  intent  of  the 
clause  was  consistently  overlooked  by  its  opponents.  As 
Professor  Abrams  well  said  it  is  not  entirely  opposed  to 
the  interest  of  the  contractor.  It  has  been  common 
enough  for  a  contractor  on  any  given  job  to  say  that 
he  knew  how  to  make  good  concrete  and  that  if  he  were 
allowed  to  select  his  own  sand  and  storne  and  decide  on 


his  own  method  of  mixing  and  placing,  free  from  the 
annoyance  of  the  theories  of  the  ultra-scientific  engi- 
neer, he  could  produce  a  concrete  of  more  than  the 
acceptable  strength  and  durability.  The  debated  clause 
would  give  the  contractor  just  that  privilege.  The 
chorus  of  objection  that  has  gone  up  from  the  contract- 
ing fraternity  against  the  clause  shows  that  he  does  not 
really  want  it  if  at  the  same  time  he  must  accept  the 
responsibility  that  goes  with  it.  Which  should  show 
some  of  the  more  violent  of  the  contractors  that  the 
engineer  is  some  use  after  all. 

Tax-Exempt  Securities 

AS  IS  NOT  uncommon  the  President's  message  to 
L  Congress  last  week  was  a  business  address.  The 
refunding  of  our  foreign  loans,  the  safeguarding  of  our 
merchant  marine,  the  tariff,  the  farmers'  plight,  rail- 
road rates,  reclamation  and  an  industrial  court  were 
touched  on.  We  do  not  propose  to  discuss  these  recom- 
mendations, but  rather  to  call  attention  to  a  recom- 
mendation buried  near  the  end  of  the  address  which 
ranks  with,  or  above,  any  of  the  recommendations  in 
importance.  We  refer  to  the  advisability  of  prohibit- 
ing by  constitutional  amendment  the  issue  of  tax-exempt 
securities.  On  this  subject  popular  opinion  has  crystal- 
lized rapidly.  Even  he  who  runs  can  appreciate  that 
the  sources  of  prospective  industrial  capital  have  been 
diverted  to  tax-exempt  public  securities.  What  has  been 
to  the  detriment  of  private  business  has  tempted  de- 
velopment by  public  authorities.  We  constantly  need 
enlargement  of  public-sei-vice  facilities,  but  the  favor- 
ing of  them  should  not  be  at  the  expense  of  private 
enterprises  which,  as  the  President  well  said,  are  the 
"very  activities  which  make  our  wealth." 

Poor  Care  of  Paving  Mixers 

MIXER  manufacturers  report  that  only  one  of  five 
paving  mixers  returned  at  the  season's  end  to  be 
overhauled  shows  that  it  has  had  reasonable  care  in 
operation  and  maintenance.  These  figures  tally  closely 
with  field  observations  of  numerous  paving  mixers  in 
operation.  Besides  indicating  poor  business  sense,  these 
conditions  speak  poorly  for  the  technical  pi-oficiency  of 
highway  contractors.  Obviously  if  contracting  is  to 
maintain  successfully  its  claim  to  expert  skill  in  con- 
structing, it  shou'd  be  made  clear  by  the  workmanlike 
manner  in  which  contractors  operate  and  maintain 
expensive  machines  for  construction.  The  mechanism 
of  a  paving  mixer  is  not  only  extensive  but  it  is  corre- 
lated so  that  the  various  operations  will  co-ordinate 
almost  perfectly.  It  needs  but  a  moment's  thought  to 
realize  that  a  machine  process  which  by  half  a  -score  of 
operations,  takes  a  container  of  raw  materials  from  a 
car  or  truck  and  places  them  as  mixed  concrete  on  the 
subgrade  inside  of  two  minute.s  and  often  in  a  minute 
and  half,  with  one  minute  of  the  time  consumed  in  mix- 
ing, i-equires  precise  operation  and  has  to  be  tuned  up 
to  high  pitch  of  mechanical  efficiency.  Certainly  no 
mixer  can  be  in  fit  condition  for  precise  operation  if  it 
is  so  plastered  with  hardened  concrete,  as  manufac- 
turers in  some  instances  report,  that  it  has  taken  two 
men  a  week  to  clean  the  mechanism  so  that  it  could  be 
overhauled.  By  the  same  token  no  contractor,  who 
allows  such  a  state  of  affairs  to  occur  with  expensive 
equipment,  can  justify  to  highway  engineers  a  claim  that 
he  needs  higher  prices  and  more  liberal  specifications. 
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New  Highway  Research  Data 

A  NOTHER  addition  to  the  growing  volume  of  high- 
X\  way  research  data  has  just  been  made  by  the  U.  S. 
BurP"U  of  Public  Roads  in  announcing  results  of  the 
effp*  of  impact  on  pavement  slabs  as  developed  by  tests 
conducted  at  the  Arlington  experimental  farm.  It  is 
clear  that  the  bureau  is  following  a  conservative  policy 
in  the  matter  of  drawing  conclusions  from  results  thus 
far  obtained  for  the  information — summarized  last  week 
— is  offered  with  carefully  specified  qualifications,  indi- 
cating that  the  complete  story  still  remains  to  be  told 
and  warning  against  injudicious  use  of  the  results  thus 
far  secured.  Nevertheless,  the  test  results  are  of  value 
even  though  they  must  be  considered  mainly  as  the 
foundation  for  later  investigations.  The  bureau's  prin- 
cipal highway  research  program,  it  will  be  I'ecalled, 
involved  three  elements  involved  in  the  rational  design 
of  paving  surfaces:  First,  the  character  and  magnitude 
of  loads  to  be  supported ;  second,  the  resistance  of  vari- 
ous kinds  of  pavement  under  varied  conditions  of  loading 
and  support ;  and,  third,  the  condition  of  support  offered 
by  the  subgrade. 

The  preliminaiy  results  on  the  effect  of  motor-truck 
impact  have  already  been  reported;. in  last  week's  issue 
information  on  the  second  element  of  the  problem  was 
given ;  and  announcement  of  the  results  of  the  subgrade 
studies  is  promised  for  the  future.  So  definite  a  relation 
has  each  of  these  three  elements  to  the  ultimate  solution 
that  all  must  be  further  studied  and  correlated  before 
workable  data  for  design  purposes  may  be  safely  used. 
With  the  recent  enactment  of  the  Federal-Aid  Highway 
Bill,  however,  assurance  is  given  of  funds  for  continuing 
the  federal  government's  research  program  and  the  pub- 
lication of  results. 


Viewing  the  Bridge  as  a  Whole 

FOR  ordinary  purposes  of  engineering  planning  it  is 
sufficient  to  have  a  dissected  view  of  the  structure 
that  is  to  be  planned,  and  deal  with  the  several  parts 
more  or  less  as  though  they  existed  alone.  Engineering 
of  higher  character  requires  more  than  this:  it  rests 
on  a  comprehensive  view  of  the  structure  as  a  unit,  a 
view  in  which  the  interrelation  and  co-operation  of  the 
parts  are  primarily  regarded  as  an  expression  of  the 
functioning  of  the  whole.  Such  a  view  of  the  steel 
bridge  may  be  derived  from  the  admirable  Swiss  tests 
on  the  Suldbach  bridge,  reported  on  p.  982,  and  for 
this  reason  they  make  a  basic  contribution  to  bridge 
and  structural  knowledge.  They  tell  us  much  in  detail 
about  the  behavior  of  elements  of  the  steel  bridge,  but 
more  about  the  behavior  of  the  whole;  and  by  easy 
extension  they  apply  in  little  less  than  full  scope  to 
other  types  of  steel  structure. 

Hitherto  engineering  conceptions  of  the  bridge  as  a 
unit  structure — in  so  far  as  they  existed  at  all — have 
been  largely  based  on  abstract  reasoning,  and  therefore 
have  lacked  the  force  of  conviction  that  arises  from 
practical  demonstration.  It  has  more  or  less  always 
been  understood  that  structural  units  which  are  con- 
nected Cas  is  usually  the  case)  by  substantially  rigid 
joints  form  in  the  aggregate  a  composite  elastic  body, 
which  resists  load  attack  as  a  whole  and  which  is  dis- 
torted and  stres.sed  throughout  by  every  applied  force. 
Rut  this  has  been  understood  only  in  an  academic  way; 
realizing  the  conditions  concretely  from  a  practical 
demonstration  is  quite  another  thing.     Only  such  con* 


Crete  realization  can  give  the  engineer  full  mastery  of 
his  structures. 

The  pioneer  engineers  understood  their  structures  as 
integral  units,  while  they  had  but  hazy  knowledge  of 
the  action  of  its  component  parts.  Many  of  their 
achievements  still  excite  wonder  and  admiration.  The 
modern  engineer,  with  very  precise  knowledge  of  the 
action  of  bridge  elements,  has  much  less  of  the  unit 
view,  and  his  work  commonly  bears  the  stamp  of 
routine,  or  at  least  of  conventional  solution.  This  is  said 
with  due  recognition  of  the  fact  that  modern  problems 
are  themselves  mostly  of  routine  character,  and  that 
there  is  not  much  room  for  originality  in  exploring  the 
possibilities  in  the  way  of  solution.  Any  comparison  of 
pioneer  and  modern  work,  we  believe,  is  likely  to  show 
a  broader  grasp  of  the  structure  or  problem  as  a  whole 
(though  with  serious  faults  in  many  a  detail)  than  cor- 
responding modern  work.  We  need  this  broader  com- 
prehension of  the  bridge  as  well  as  of  other  works;  the 
Suldbach  tests  help  to  give  it. 

From  the  standpoint  of  the  American  engineer,  used 
to  large-i5cale  demonstration,  it  may  seem  inconsistent 
to  ground  so  pretentious  a  claim  upon  tests  made  on  a 
small,  insignificant  bridge.  Moreover,  we  are  bound  to 
be  surprised  at  finding  our  Swiss  colleagues  willing  to 
spend  so  much  patient  and  careful  labor  on  a  63-ft.  span. 
The  results  will  not  have  the  same  weight  as  though  the 
work  had  been  done  on  a  bridge  four  or  five  ti'nes  as 
large.  Yet  there  does  not  appear  to  be  anything  in  the 
scale  of  the  structure  or  its  parts  that  would  make  the 
conclusions  inapplicable  to  bridges  of  much  greater 
magnitude.  The  engineer  who  is  inclined  to  discount 
the  value  of  the  results  will  find  it  worth  while,  we 
believe,  to  formulate  in  definite  terms  his  doubts  con- 
cerning the  general  validity  of  the  data  before  he  rejects 
any  part  of  them.  With  respect  to  open-top  bridges 
certainly  the  general  picture  of  distortion  and  stress 
distribution  derived  from  this  small  bridge  should  hold 
with  great  accuracy  for  any  other.  And  the  engineer's 
judgment  should  enable  him  to  transfer  quite  readily  to 
the  case  of  a  bridge  with  top-chord  bracing,  and  apply 
the  experimental  conclusions  in  suitably  modified  form. 
Detail  results,  such  as  those  bearing  on  continuity  of 
the  floor,  transfer  of  chord  stress  through  the  stringers, 
and  participation  of  the  bottom  laterals  in  the  chord 
action,  appear  in  every  case  to  be  available  for  general 
application  to  bridge  structures  of  all  sizes  and  types. 
It  is  hardly  possible  to  ignore  the  transfer  of  moment 
at  stringer  end — connections,  the  twisting  and  lateral 
bending  of  floorbeams,  the  excess  stress  in  the  wind 
diagonals,  and  the  extra  stresses  brought  on  the  con- 
nections of  all  these  parts,  merely  because  the  bridge 
was  small.  Doubtless  the  very  much  deeper  and  stiffer 
floor  construction  of  American  railroad  bridges  will 
alter  the  numerical  ratio  of  some  of  these  effects,  but 
there  is  no  present  reason  for  believing  that  any  of  them 
are  reduced  to  a  negligible  point.  Until  proof  is  given 
to  this  effect  it  will  be  a  safe  conclusion  to  assume  that 
identical  actions  take  place  in  our  bridge  floors  as  found 
over  there. 

When  the  great  amount  and  comprehensive  character 
of  the  data  secured  by  the  Suldbach  tests  is  considered 
the  practical  possibilities  of  well  planned  research  in  the 
field  of  the  civil  engineer's  structures  become  apparent. 
There  is  hardly  a  part  of  the  civil  engineering  field  that 
does  not  offer  corresponding  opportunities  for  fruitful 
investigation. 
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Missouri  River  Banks  Protected  by  Tree  Retard 

Illinois  Cenlral  R.R.  Work — Current  Retards  of  Whole  Trees 
Tied  to  Concrete  Piles  Cause  Protective  Silting 


RAPID  bank  erosion  of  the  Missouri  River  north  of 
.  Omaha,  Neb.,  with  threatened  injury  to  the  line 
of  the  Illinois  Central  R.R.,  made  it  necessary  for  the 
railway  company  to  take  steps  early  in  1921  for  the 
protection  of  its  property.  Checking  the  current  along 
the  bank  in  order  to  stop  erosion  and  to  promote  silt- 
ing was  the  method  of  protection  adopted.  For  this 
purpose  spur  dikes  or  current  retards  of  a  patented 


proposed   retards   were   omitted.     Closer   spacing  was 
required  where  the  current  struck  the  bank  below  the 


pi/e 


FIG.  1.    pla:; 


LDING   CURRENT  RETARDS 


type  were  placed  extending  from  the  bank.  These  con- 
sist of  whole  trees  laid  as  floating  mattresses  attached 
by  cables  to  concrete  anchor  piles. 

This  protective  work  was  applied  at  two  points,  as 
shown  in  Fig.  4:  (1)  For  about  750  ft.  on  the  west 
bank  directly  north  of  the  Council  Bluffs  bridge,  where 
the  river  threatened  to  cut  a  channel  under  the  bridge 
approach;  (2)  on  a  stretch  of  about  two  miles  of  the 
east  bank,  at  a  bend  known  as  the  Narrows,  this  work 
beginning  about  three  miles  above  the  bridge.  The 
location  and  spacing  of  the  retards  are  shown  on  the 
plan.  With  the  construction  of  the  first  retard  the 
silting  above  the  bend  was  so  rapid  that  the  next  two 


CONSTRUCTION    OF   PILE   AND 
TREE  RETARD 


'^"bI/^  bend.  These  retards  vary  in  length  from  80  to 
170  ft.  In  the  construction  of  a  retard.  Fig.  2, 
the  first  step  was  to  sink  from  two  to  four  con- 
crete piles  of  the  Bignell  type,  having  bottom  and  side 
outlets  for  water  jets,  as  described  in  Engineering  News- 
Record,  June  23,  1921,  p.  1078.  The  piles  were  14  x  14  in. 
in  section,  20  ft.  long,  weighing  about  5,000  lb.,  and  were 
shipped  on  barges  from  Omaha.  They  have  a  minimum 
penetration  of  60  ft.  below  normal  water  level,  the  deep- 
est penetration  in  this  case  being  96  ft.  Thus  the  pile 
heads  are  from  30  to  70  ft.  below  the  river  bed,  the 
piles  serving  only  as  anchors  for  the  1-in.  and  l:l-in. 
cables  which  hold  the  floating  retard  in  place  about 
100  ft.  below  the  anchorage.  Each  pile  has  from  six 
to  ten  cables  run  through  holes  near  the  heads.  The 
piles  are  spaced  37^  ft.  c.  to  c.  the  first  pile  20  ft.  from 
shore  and  the  outer  pile  in  10  to  30  ft.  of  water. 

Trees  40  to  90  ft.  high,  with  10-  to  36-in.  butts,  were 
cut  along  the  river  bank  and  loaded  on  barges  to  be 
towed  to  the  site  by  a  steamboat.  With  the  barge 
moored  in  position,  the  butts  of  a  group  of  15  to  25 
trees  were  stapled  to  a  4-in.  cable,  such  groups  then 
attached  to  the  anchor  cables  and  hauled  off  the  barge. 

A  sternwheel  steamboat  about  112  ft.  long  was  used 
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for  this  work,  having  a  35-ft.  A-frame  or  derrick  at 
the  bow  to  handle  the  piles  (see  Fig.  1).  This  boat 
with  a  crew  of  14  men  could  sink  ten  piles  to  a  90-ft. 
depth  in  a  ten-hour  working  day.  In  connection  with 
the  boat  there  was  a  gang  of  10  to  20  men  cutting 
trees  and  hauling  them  onto  the  barge;  also  a  gang 
of  8  men  with  a  hoist  building  the  trees  into  rafts  on 
one  barge  while  the  steamboat  was  towing  a  second 
barge.  Two  steamboats  were  used  on  part  of  the 
work. 

Silting  above  the  retards  is  slow,  particularly  during 
the  first  twelve  months.  Below  the  retard  the  silting 
is  rapid,  varying  with  the  amount  of  sand  which  the 
river  is  carrying  at  the  time.  In  a  week  after  comple- 
tion of  a  retard  there  was  often  a  fill  averaging  10  ft. 
deep,  100  ft.  wide  and  800  ft.  long  (see  Fig.  5).  A 
retard  150  ft.  long  could  be  built  in  about  two  weeks. 

Difficulties  were  encountered  in  some  parts  of  the 
work.  Retard  No.  1  (see  plan,  Fig.  4)  was  intended 
to  close  the  chute  channel  beginning  above  the  Pigeon 
drainage  ditch  and  extending  along  the  east  bank,  since 
this  chute  would  ultimately  deflect  the  river  towards 
the  east  bank.  Ordinarily  this  chute  carries  a  large 
part  of  the  main  flow  of  the  river,  but  in  the  spring 
of  1921  there  was  not  as  much  water  as  usual,  so  that 
retard  No.  6  was  the  first  to  be  built.  In  the  meantime 
the  river  rose  to  its  usual  spring  stage  and  the  chute 
scoured  out  to  a  depth  of  10  to  35  ft.  Retard  No.  1 
was  then  built  as  quickly  as  possible  and  within  a  few 
days  after  its  completion  the  silting  had  shut  off  the 
water.  Quick  work  had  then  to  be  done  to  complete 
Nos.  4  and  5  before  the  chute  ran  dry. 

As  soon  as  these  last  two  retards  were  built  the 
silting  below  them  proceeded  rapidly,  so  that  great 
efforts  were  required  to  complete  Nos.  7  to  10  before 
the  sand  bars  below  grew  to  such  proportions  as  to 
exclude  floating  equipment.  When  these  had  been  com- 
pleted the  railway  engineers  ordered  work  transferred 
to  retards  Nos.  11  to  13,  for  the  protection  of  the  west 
end  of  the  bridge.  These  were  75  to  150  ft.  long  and 
the  work  was  accomplished  easily,  as  the  main  channel 
of  the  river  was  flowing  against  the  bank.  After  the 
bridge  had  been  thus  protected,  retards  Nos.  14  and  15 
were  built  on  the  east  bank.  Fig.  3  shows  one  of  the 
retards  placed  to  stop  the  cutting  at  the  bridge,  one 
of  the  girders  of  which  is  indicated  by  the  dark  line 
at  the  left. 


FIG.  4.     CURRRXT  RET.\RD.S  ON  MISSOURI  RIVER 

No  longitudinal  protection  is  placed  between  the  outer 
ends  of  the  retards,  but  the  silting  extends  far  beyond 
them,  sometimes  forming  a  bar  800  or  1,000  ft.  wide 
(Fig.   5).     In   future  high  water  stages,   part  of  the 


IIO.  5.     EXTENSIVE    SILTING  CAUSED  BY  CURRENT  RETARDS,     FOUR  RETARDS  INDICATED  BY  WHITE  CHECK  MARKS 
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bar  beyond  the  retards  nia.v  be  washed  away,  but  as 
the  fill  between  them  was  deposited  at  such  stages  it 
is  not  considered  probable  that  it  will  be  affected  by 
future  high  water.  An  old  mattress  along  a  part  of 
the  east  bank  and  extending  to  the  bridge,  as  shown 
in  Fig.  3,  is  of  ordinary  woven  brush  construction  cov- 
ered with  hard  red  sandstone,  but  it  is  in  poor  con- 
dition. 

This  bank  protection  work,  comprising  about  1.500 
lin.ft.  of  retard  with  30  anchor  piles,  was  built  between 
May  4  and  Aug.  23,  1921.  It  was  done  under  the  direc- 
tion of  F.  L.  Thompson,  chief  engineer,  Illinois  Central 
R.R.;  C.  C.  Westfall,  engineer  of  bridges,  and  C. 
Chandler,  assistant  bridge  engineer.  The  contractor 
was  the  Woods  Brothers  Construction  Co.,  Lincoln,  Neb., 
which  owns  the  patents  on  the  Bignell  pile  and  on 
this  "Standard"  system  of  retard  construction.  Wayne 
Pringle,  chief  engineer  of  the  company,  was  in  charge. 


New  Precise-Leveling  Tripod 

By  J.  D.  Crichton 

Junior  Ilyilrosraphic  and   Goodetio  Rngineer 
U.  S.  Coast  and  Geodidie  Survey 

IN  RUNNING  long  lines  of  leveling  of  high  precision 
the  practice  of  the  U.  S.  Coast  and  Geodetic  Survey 
has  been  to  have  the  line  follow  a  railroad  right  of  way 
and  use  inspection  motor  cars  or  "speeders"  as  means 
of  transportation.  In  order  to  reduce  the  unit  cost  of 
this  work  the  instrument  tripod  was  mounted  on  an 
inspection  car,  thereby  eliminating  the  time  necessary 
to  set  up  the  instrument.  This  arrangement  proved  to 
be  practical  and  efficient  and  has  been  used  in  running 
about  5,000  miles  of  high-precision  leveling.  Its  effi- 
ciency was  still  further  improved  by  using  a  second 
inspection  car  to  carry  an  adding  machine  on  which  the 
rod  readings  were  recorded  directly. 

An  offset  to  the  advantage  of  the  adding  machine  for 
i-ecording  purposes  developed  through  systematic  ac- 
cumulation of  discrepancies  of  the  same  sign  between 
differences  of  elevations.  This  accumulation  called  the 
"backward  minus  forward  divergence"  (abbreviated 
B  —  F),  is  the  sum,  having  regard  to  sign,  of  dis- 
crepancies between  backward  and  forward  runnings  for 
a  complete  line  or  loop.  It  is  the  same  value  for  the 
whole  line  as  the  closure  error  if  the  line  were  run  for- 
ward through  its  whole  length  and  backward  to  the 
starting  point.  The  aim,  of  course,  is  to  have  the  sum 
total  of  the  discrepancies  small.  As  mentioned  above, 
the  use  of  the  second  car  to  carry  the  adding  machine 
apparently  caused  a  systematic  B  —  F  accumulation 
of  negative  sign.  It  was  found  by  experiment  that  if 
the  second  car  was  ahead  of  the  observing  car  during 
half  the  distance  and  following  it  the  other  half,  the 
B  —  F  curve  remained  close  to  zero.  This  procedure 
however,  did  not  eliminate  errors  in  sections  of  the  line. 

Efforts  to  remove  this  troublesome  feature  took  the 
form  of  a  close  analysis  of  the  program  of  ob.-^erving, 
together  with  experiments  performed  in  the  field.  The 
results  indicated  that  the  apparent  cause  was  that  the 
line  of  sight  was  refracted  in  passing  over  the  second 
car,  particularly  when  the  line  passed  close  to  the  re- 
ccTder's  head,  as  was  often  the  case.  To  clear  the  line 
of  sight  in  passing  over  the  second  car,  therefore,  ap- 
peared to  be  the  means  of  eliminating  the  difficulty. 

On  this  hypothesis  an  inclined  or  overhanging  tripod 
was   devised   such    that    the   vertical    line   through    the 


center  of  the  tripod  head  was  about  8  in.  outside  of  the 
inspection  car.  The  recorder  and  the  adding  machine 
were  placed  on  the  opposite  side  of  the  second  car.  The 
illustration  shows  the  clearance  to  the  line  of  sight  and 
the  appearance  of  the  tripod  as  used. 

About  140  miles  of  high-precision  leveling  were  run 
with  this  arrangement  with  the  second  car  always  fol- 
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PRECISE-LEVELING    INSTRUMENT   ON   TRIPOD 
ON    RAILWAY    "SPEEDER" 

lowing,  this  being  the  most  convenient  relative  position 
of  the  cars.  The  B  —  F  divergence  curve  crossed  zero 
five  times  and  reached  a  maximum  value  of  eleven  milli- 
meters and  a  final  value  of  eight  millimeters.  No 
systematic  tendency  of  the  B  —  F  divergence  to  in- 
crease appeared.  The  ease  of  manipulation  of  the  in- 
strument mounted  on  this  tripod  proved  greater  than 
with  the  old  arrangement. 

The  small  amount  of  work  done  with  the  overhanging 
tripod  furnishes  little  evidence  on  which  to  judge  its 
merits,  but  the  results  available  at  this  time  show  prom- 
ise of   superiority   over   the   centrally-mounted   tripod. 


To  Reargue  Wyoming-Colorado  Water  Case 

The  U.  S.  Supreme  Court  has  ordered  a  rehearing  of 
the  Wyoming-Colorado  water  case  Jan.  3,  1922.  It  is 
a  case  in  equity  brought  Jan.  11,  1918,  by  Wyoming 
against  Colorado  to  enjoin  a  diversion  of  water  from 
the  Laramie  River,  an  unnavigable  river  rising  in  Colo- 
rado and  flowing  into  Wyoming. 

In  this  action,  according  to  the  November  Reclamafian 
Record,  Wyoming  seeks  to  uphold  the  claims  of  certain 
of  its  citizens  to  water  rights  under  the  doctrine  of 
prior  appropriation  without  reference  to  state  lines. 
Colorado  contends  that  all  water  within  its  boundaries 
belong  to  the  state  and  its  people  and  that  the  claims 
of  its  citizens  are  in  no  way  subject  to  the  earlier  diver- 
sions in  another  state.  The  government  intervened  and 
asserts  that  all  of  the  rights  to  the  use  of  water  on  the 
arid  region  secured  in  accordance  with  local  laws  and 
customs  come  by  government  grant  alone  under  the  act 
of  1866  and  subsequent  acts,  state  legislation  being  a 
mere  instrumentality  for  carrying  out  the  purposes  of 
those  acts,  that  the  rights  to  uiiapproijriated  water  .shall 
remain  in  the  United  States,  wholly  free  from  state  con- 
trol and  that  the  rights  of  prior  approiiriators  are  not 
affected  by  state  lines.  An  article  on  "Interstate  Water 
Conflicts"  by  R.  I.  Meeker,  appearing  in  Engineering 
News-Record,  Jan.  27,  p.  157,  was  followed  by  a  sym- 
posium May  5,  p.  755,  to  which  a  number  of  represen- 
tative western  engineers  contributed. 
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The  Status  of  the  Warren  Company's  Pavement  Patents 

Since  Expiration  of  Basic  Bitulithic  Patent  Last  Year  the  Wallace  Patents 
for  a  "Composite  Pavement"  Havi  Been  Featured  —  Prior  Art  Reviewed 


WHAT  is  the  status  of  the  Warrenite-Bitulithic 
paving  patents? 
Judged  by  the  inquiries  which  Engineering  News- 
Record  receives,  from  time  to  time,  this  question  is 
puzzling  many  highway  engineers,  particularly  in  view 
of  the  fact  that  the  basic  Warren  patent  (No.  727,505), 
covering  the  grading  of  the  mineral  aggregate  to  pro- 
duce "inherent  stability"  in  the  so-called  Bitulithic  type 
of  construtcion,  expired  last  year.  Nevertheless,  the 
Warren  Bros.  Co..  with  headquarters  in  Boston  and 
district  offices  in  14  other  cities,  is  active  in  the  highway 
building  field,  particularly  in  the  Southwest  and  on  the 
Pacific  Coast,  and  is  now  featuring  a  "composite  pa^e- 
ment,"  under  the  name  of  Warrenite-Bitulithic,  covered 
in  patents  granted  to  Edwin  C.  Wallace,  in  which  two 
courses  of  mixed  bituminous  composition — a  relatively 
thick  base  containing  graded  stone  and  a  thin  top  course 
or  sea!  coat  of  what  amounts  practically  to  a  sheet 
asphalt  surface  mixture — are  laid  separately,  ivithout 
compression,  and  then  compacted  simultaneously  by  roll- 
ing, so  as  to  produce  what  is  claimed  to  be  an  "integral 
mass."  In  fact,  the  outstanding  claims  of  the  Wallace 
patents  relate  to  the  simultaneous  compression  of  the 
upper  and  lower  courses  of  the  pavement,  the  effect  of 
which,  as  variously  described  in  the  several  patents,  is 
to  "anchor"  and  to  "lock"  the  two  courses  together,  the 
thin  upper  course  rendering  the  pavement  impervious 
to  the  elements  and  the  lower  course,  being  "possessed 
of  rigidity,"  acting  as  the  main  body  of  the  pavement. 
The  details  of  the  several  Wallace  patents  will  be  set 
forth  more  fully  later  in  this  article. 

The  Old  Warren  Patent 

It  would  seem  advisable,  in  the  interests  of  a  fuller 
understanding  of  the  status  of  the  patents  covering  this 
type  of  construction,  to  go  back  to  the  old  basic  Warren 
patent  and  make  note  of  such  new  developments  as 
have  occurred.  Under  the  early  patents  the  Warren 
company  was  continually  engaged  in  a  widespread  cam- 
paign of  propaganda,  both  by  printed  word  and  per- 
sonal emissary,  with  the  result  that  a  large  yardage  of 
Bitulithic  and  Warrenite  pavement  has  been  constructed 
—70,386,588  sq.yd.  in  the  19-year  period  from  1901  to 
1919,  according  to  the  company's  figures.  The  old  pat- 
ent was  the  subject  of  a  tremendous  amount  of  litiga- 
tion, but  in  the  end  the  Federal  Courts  sustained  its 
validity.  Scores  of  city  and  state  highway  engineers, 
contractors,  chemists — in  fact,  experts  in  every  branch 
of  the  paving  and  allied  industries — have  testified  at 
one  time  or  another  in  cases  involving  the  Warren  pat- 
ents. 

The  basic  Warren  patent  under  which  such  a  large 
volume  of  highway  construction  was  done  until  a  year 
ago  carried  United  States  Patent  Oflfice  No.  727,505, 
dated  May  5,  190.3.  It  was  granted  to  Frederick  John 
Warren,  of  Newton,  Mass.,  whose  application  was  filed 
May  16,  1901  (Serial  No.  60,450),  and  in  accordance 
with  the  law  which  grants  a  17-year  term  to  the  life  of 
a  patent,  expired  May  5,  1920.  While  the  Warren  in- 
terests  have   taken   out,   or   acquired,   a   host  of  other 


patents  covering  paving  materials  and  processes  in 
great  detail,  No.  727,505  was  the  one  which  covered  the 
mineral  aggregate  grading  commonly  used  in  the  Bitu- 
lithic type  of  construction  and  involved  the  widely  ad- 
vertised claim  of  "inherent  stability."  It  was  this  pat- 
ent which  served  as  the  foundation  for  building  up  the 
Warren  company's  business  to  its  present  large  propor- 
tions, but  for  the  purpose  of  this  review,  inasmuch  as 
the  patent  has  expired  and  may,  therefore,  be  used  with- 
out liability  of  suit  for  infringement  by  any  one  who 
desires  to  construct  a  pavement  of  this  type,  attention 
may  more  profitably  be  directed  to  subsequent  patents 
which  are  still  operative  and  under  which  the  Warren 
company  is  now  doing  business. 

Later  Patent  Developments 

A  search  of  the  records  of  the  United  States  Patent 
Office  discloses  the  fact  that  the  Warren  Bros.  Co.  has 
taken  great  precautions  in  an  endeavor  to  exclude  the 
possibility  of  encroachment  upon  its  field,  for  no  less 
than  52  patents  have  been  granted  to  individuals  of 
that  organization  or  acquired  by  them.  While  this  list 
includes  a  few  patents  relating  to  asphalt  and  wood 
blocks,  a  waterproofing  process,  bituminous  shell  roads, 
and  a  reinforced-concrete  wall,  the  bulk  of  them  deal 
directly  with  equipment  or  construction  methods,  manu- 
facturing processes  or  materials  involved  in  bituminous- 
type  pavements.  Of  this  number,  24  patents  have  ex- 
pired and  the  remaining  28  are  still  in  force.  From  this 
imposing  list  four  patents  may  be  cited  as  the  ones 
which  have  the  most  direct  relationship  to  work  now 
under  the  Warren  specifications.  All  of  these  four 
were  granted  to  Edwin  C.  Wallace,  of  East  Auburn,  Cal., 
from  whom  control  has  passed  to  the  Warren  organi- 
zation.   The  numbers  and  dates  of  these  patents  follow: 


Patent  No. 

DateGrantiHl 

Application  Fil.d 

9.59.976 

Mav  :il.  1910 

June     2S.  1909 

1,11.1,259 

Oct.  27.  1914 

.Mov.    23.1910 

1.1S3.506 

May  IS,  191B 

March   4,  1910 

1.183,507 

May  16,  1916 

May     21,1910 

In  all  of  these  patents  the  claims,  in  general,  cover  a 
"composite  pavement"  consisting  of  two  courses,  the 
upper  one  being  a  thin  layer  of  bituminous  material 
and  fine  mineral  aggregate,  and  the  lower  layer  of 
coarse-graded  asphaltic  concrete.  It  is  essential,  accord- 
ing to  the  patent  claims,  that  the  lower  course  be  not 
consolidated  prior  to  the  application  of  the  top  course 
or  seal  coat.  The  two  courses  must  be  simultaneously 
compacted  in  order  that  the  two,  according  to  the  lan- 
guage of  the  patent  claim,  may  be  "blended  and  bonded," 
and  "made  a  compact  and  substantially  integral  mass 
which  is  densest  at  its  top." 

The  claims  in  each  of  the  foregoing  patents  are  briefly 
summarized  below : 

No.  959,976. — This  patent  covers  "improvements  in 
composite  pavements"  and  provides  for  a  lower  course 
of  mixed  bituminous  concrete  covered,  before  compres- 
sion, with  a  thin  layer  of  fine-graded  bituminous  top- 
ping, the  two  layers  then  being  compressed  simulta- 
neously so  as  to  bond  the  two  layers  into  one  and 
produce  a  compact,  rigid  mass,  densest  at  the  top. 

No,  1,115,259. — The  claims,  here,  are  for  a  two-course 
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pavement  with  a  relatively  hard  bituminous  cement  in 
the  lower  course  and  a  relatively  soft  bituminous  cement 
in  the  upper  course.  By  the  use  of  large  mineral  bodies 
"fissures"  are  produced  in  the  lower  course  and  into 
them  the  material  of  the  upper  course  is  compressed, 
anchoring  the  two  courses  and  preventing  creeping  of 
the  wearing  surface. 

No.  1,18.3,506. — Here  the  lower  course  is  constructed 
by  the  penetration  method,  instead  of  the  mixed  method 
described  in  the  other  patents;  othervvi.se  the  pi-ocess  is 
essentially  the  same  as  already  described. 

No.  1,18.3,507. — This  covers  an  improved  process  for 
wearing  surfaces  and  specifies  the  following  construc- 
tion details:  A  bottom  course  of  crushed  stone  from 
li  to  J  in.  in  size  with  enough  fine  matter  to  regulate 
the  voids  within  limits  of  22  to  28  per  cent  and  a  suf- 
ficient quantity  of  bituminous  cementing  agent  to  coat 
the  mineral  aggregate  without  filling  the  voids.  The 
top-course  mixture  consists  of  bituminous  cement  and 
fine  mineral  aggregate,  passing  a  screen  with  6  meshes 
to  the  inch.  The  top  course  is  "loosely  spread"  upon 
the  lower  course,  before  the  latter  has  been  compressed 
and  the  two  are  then  simutlaneously  compressed  by  roll- 
ing to  secure  "an  intimate  locking  of  the  upper  and 
lower  layers." 

From  the  foregoing  it  is  clear  that  the  Wallace  pat- 
ents produce  a  pavement  which  is  closely  analogous  to 
a  very  thih  sheet  asphalt  surfacing  on  a  close  binder, 
the  top  layer  being  generally  about  I  in.  thick.  Tt  will 
be  noted  that  in  all  of  the  foregoing  patents  one  of  the 
main  features  is  the  one  providing  for  the  interlocking 
of  the  two  courses,  laid  originally  without  any  com- 
pression, by  rolling  simultaneously. 

Specifications 

Based  on  these  patents  the  Warren  company  has  is- 
sued the  following  .specifications  covering  an  "improved 
method  of  laying  wearing-surface  mixtures,"  which  are 
quoted  from  p.  53  of  its  booklet  entitled  "A  Decade  of 
Improvements  in  Warren  Pavements": 

"On  the  foundation  prepared  as  hereinabove  specified, 
shall  be  laid  the  Warrenite-Bitulithic  wearing  surface  de- 
scribed below,  so  as  to  have  a  thickness  of  2  in.  after  thor- 
ough compression. 

"The  wearing  surface  shall  be  a  mixture  of  (1)  mineral 
aggregate  and  (2)  bituminous  cement. 

"Mineral  Aggregate :  Shall  be  composed  of  hard,  crushed 
stone  or  clean,  sound  gravel,  for  the  coarse  material  com- 
bined with  sand  (or  a  mixture  of  sand  and  screenings)  for 
the  smaller  sizes.  The  size  of  the  particles  of  the  aggregate 
shall  vary  from  the  maximum  (about  one-half  of  the  thick- 
ness of  the  wearing  surface)  to  impalpable  powder. 

"The  different  sized  particles  of  aggregate  shall  be  com- 
bined in  such  proportions  as  to  secure  in  the  mineral  aggre- 
gate density  or  low  percentage  of  voids  and  a  useful  degree 
of  inherent  stability  or  resistance  to  displacement. 

"If  the  crushed  stone  or  gravel  and  sand  do  not  contain 
enough  finely  divided  particles  or  impalpable  powder  to 
produce  a  low  percentage  of  voids  in  the  aggregate,  the  de- 
ficiency shall  be  made  up  by  the  addition  of  any  other  suit- 
able fine  mineral  matter. 

"Laying:  The  mixture  and  ingredients  thereof  shall  be 
maintained  at  a  temperature  consistent  with  good  work- 
manship. 

"The  mixture  when  reaching  the  street  shall  be  hot 
enough  to  allow  being  easily  spread  and  raked  and  shall 
not  be  so  hot  as  to  injure  the  Bitulithic  cement. 

"The  coarse  mixture  shall  l)e  placed  with  hot  shovels  or 
forks  and  shall  then  be  spread  with  hot  rakes.  Immediately 
after  the  said  mixture  has  been  spread  and  before  it  has 
been  compacted  in  any  manner,  it  shall  be  covered  with  a 
mechanically  mixed,  rich,  glossy,  bituminous  surfacing  mix- 


ture composed  of  Bitulithic  cement  and  mineral  aggregate 
not  larger  than  \  in.  in  diameter,  except  on  grades  where  a 
coarser  aggregate  may  be  used.  This  mixture  shall  be 
spread  at  the  rate  of  30  to  50  lb.  per  square  yard  and, 
depending  on  the  sizes  of  the  aggregate,  shall  contain  from 
8  to  12  per  cent  of  bitumen  soluble  in  carbon  bisulphide. 

"Rolling:  Immediately  after  spreading  the  mixtures  as 
described  above,  the  pavement  shall  be  thoroughly  com- 
pressed by  use  of  10  to  12-ton,  three-wheel,  self-propelled 
rollers.  The  rolling  shall  be  continued  until  no  roller  marks 
appear." 

Advantages  Claimed 

In  its  printed  literature  the  Warren  company  points 
cut  the  advantages  of  its  "improved  method  of  laying 
wearing  surface"  mixture  in  the  following  language: 

"Appreciating  that,  under  the  old  flush-coat  method  of  ap- 
plication of  sealing  coat,  about  80  per  cent  of  the  aggregate, 
spread  over  the  seal  coat  bitumen  to  a  depth  of  about  J 
in.,  is  generally  ground  to  powder  and  washed,  blown  or 
swept  from  the  pavement  surface,  and  therefore  not  avail- 
able for  subsequent  wear,  we  have  devised  a  new  and  better 
method  of  laying  the  wearing  surface  mixture,  which  method 
pot  only  eliminates  the  waste  of  flush-coat  materials  re- 
ferred to,  but  also  produces  a  surface  more  impervious  to 
the  elements  than  can  possibly  be  obtained  under  the  old 
flush-coat  method. 

"The  present  method  consists  of  first  spreading  the  weai'- 
ing  surface  mixture  in  the  usual  manner,  then,  before  this 
has  been  compacted  in  any  manner,  immediately  spread  over 
same,  a  rich  bituminous  mixture  of  fine  aggregate  which  is 
then  immediately  rolled  thoroughly,  thus  forcing  a  portion 
of  this  fine,  rich  mixture  into  the  spaces  between  the  upper- 
most stones  of  the  wearing  surface  mixture,  and  also  com- 
presses the  two  mixtures  together,  .so  as  to  produce  one 
compact,  integral  mass,  without  any  line  of  cleavage  be- 
tween the  two  mixtures. 

"This  produces  a  pavement  surface  consisting  of  a  true 
bituminous  concrete  having  the  advantages  of  great  density, 
and  inherent  .stability  of  the  aggregate  and  also  the  added 
advantage  of  having  the  surface  thoroughly  protected  from 
the  elements  by  a  thin  surfacing  of  very  rich,  dense,  resili- 
ent bituminous  mixtures. 

"On  account  of  the  above  mentioned  fine  mixture  being 
tied  into  and  bonded  with  the  coarser  mixture  by  the  rolling, 
it  is  possible  to  make  the  fine  mixture  much  richer  in  bitu- 
men than  would  be  practicable  with  other  forms  of  bitu- 
minous pavements,  without  causing  'shifting'  or  'rolling'  of 
the  surface.  This  is  a  particularly  valuable  feature  of  the 
improvement,  because  the  life  of  the  structure  as  a  whole 
is  considerably  lengthened  by  the  protection  given  to  the 
stone  by  this  plastic,  resealing  surface." 

The  Prior  Art 

It  is  now  in  order  to  inquire  into  the  prior  art — 
that  is,  what  materials  or  processes  similar  to  those 
covered  by  Wallace  were  in  use  or  patented  prior  to  the 
filing  of  the  Wallace  applications  on  June  28,  1909,  and 
thereafter. 

On  May  18,  1880,  the  United  States  Patent  Office 
granted  to  Davis  W.  Bailey,  of  Chelsea,  Mass.,  patent 
No.  9,207  (reissued)  for  "composite  or  concrete  pave- 
ments"— the  term  "concrete,"  in  this  instance,  covers  a 
bituminous,  not  a  portland  cement,  concrete  form  of 
construction.  The  Bailey  patent  specifics  a  three-course 
pavement,  the  lower  layer  of  which,  however,  is  essen- 
tially a  broken  stone  foundation  which  need  not  be  con- 
sidered in  a  comparison  with  the  Wallace  patents.  Upon 
the  foundation  course  is  deposited,  according  to  the 
description  in  the  Bailey  patent,  a  2J-in.  layer  of  large 
stones  to  which  a  bituminous  composition  is  subse- 
quently applied  by  pouring,  and  upon  this  layer  is  de- 
posited a  IJ-in.  layer  of  a  fine-graded  asphaltic  mixture. 
The  important  steps   in  the  process  are  thus  stated: 

"Upon  this  foundation  thus  acquired  I  deposit  a  second 
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stratum,  about  2 J  in.  thick,  of  stones  of  a  more  uniform  size 
and  of  from  h  to  21  in.  in  diameter,  subsequently  j.iiuring  upon 
them  a  quantity  of  a  heated  mixture  composed  of  coal  tar, 
asphalt,  and  oil  of  pitch,  the  latter  of  which  is  a  refuse 
residuum  in  the  production  of  resin.  Upon  this  last  men- 
tioned deposit  of  stones  smeared  and  cemented  together,  as 
explained,  I  dump  and  distribute  a  layer,  about  H  in.  deep, 
of  concrete  composed  of  fine  gravel,  coarse  sand  and  sifted 
coal  ashes,  mixed  with  a  composition  of  asphalt,  coal  tar 
and  oil  of  pitch.     .     .     . 

"After  having  solidified  and  condensed  into  a  smooth  sur- 
face the  two  stratums  of  stones  and  composition  by  the  em- 
ployment of  a  heavy  roller,  I  apply  to  such  surface  a  com- 
bination of  dry  fine  sand.     .     .     . " 

It  will  be  seen  that  the  patent  does  not  expressly 
state  that  there  shall  be  only  one  rolling,  but  the  infer- 
ence may  well  be  drawn  that  there  is  no  compression 
prior  to  placing  the  top-course  material.  Nevertheless, 
that  there  may  be  no  misunderstanding,  it  should  be 
pointed  out  that  the  details  of  applying  compression  do 
not  seem  to  be  of  tho  essence  of  the  Bailey  patent. 

Apparently  the  chief  difference  between  the  top 
courses  of  the  Bailey  and  of  the  Wallace  patents  lies  in 
the  fact  that  Bailey  specifies  for  the  mineral  aggregate 
"fine  gravel,  coarse  sand  and  sifted  coal  ashes,"  while 
Wallace  provides  for  a  "mi.xture  produced  by  comming- 
ling sand  or  crushed  screenings  (comminuted  stone)  or 
both  with  sufficient  bituminous  or  asphalt  cement  to 
form  a  homogeneous  mass."  Bailey's  mineral  aggre- 
gate grading  for  the  top  course  appears,  therefore,  to 
be  coarser  than  that  of  Wallace. 

Two  Other  Patents 

Further  inquiry  into  the  prior  art  discloses  two  other 
patents  which  may  be  cited.  The  first,  No.  797,404, 
dated  Aug.  15,  1905,  granted  to  George  W.  Crichfield,  of 
Jer-sey  City,  N.  J.,  and  William  T.  S.  Crichfield,  of  New 
York,  N.  Y.,  was  for  a  "monolithic"  pavement  formed  of 
sksphalt  blocks;  the  application  was  filed  Dec.  20,  1904. 
The  second,  No.  958,063.  dated  May  17.  1910,  was 
granted  to  Joseph  Hay  Amies,  of  Philadelphia,  for  a 
bituminous  concrete  surface  pressed  into  a  concrete 
base;  the  Amies  application  was  filed  Feb.  20,  1909. 

The  Crichfield  patent  covers  a  pavement  consisting 
of  individual  blocks,  each  made  up  of  two  layers  of 
bituminous  material  of  different  composition  "perma- 
nently or  inseparably  joined  together  by  pressure  when 
in  hot,  plastic  condition."  The  essential  feature  of  the 
Crichfield  block  is  a  relatively  elastic  upper  stratum  or 
wearing  surface  and  a  relatively  rigid  lower  stratum 
or  base.  It  is  true  that  an  essential  difference  between 
the  Crichfield  and  the  Wallace  pavements  is  that  the 
one  is  composed  of  separately  molded  blocks,  while  the 
other  is  a  continuous,  integral  surface.  But  an  exami- 
nation of  the  two  patents  indicates  a  great  similarity  in 
the  general  principle  of  joining  the  two  layers.  "Each 
of  these  blocks,"  says  Chrichfield,  "comprises  a  base  or 
binder  of  firm,  rigid  composition  and  a  wearing  surface 
of  a  high  degree  of  elasticity,  thoroughly  and  insepar- 
ably joined  to  the  base  so  as  to  form  of  the  two  layers 
a  solid  single  block."  The  base  course  consists  of  a 
mixture  of  hard  stone,  graded  from  a  1-in.  size  down 
to  an  impalpable  powder,  and  pure  bitumen.  The  top 
course  consists  of  a  graded  sand  aggregate  and  asphaltic 
cement. 

In  forming  the  blocks  the  two  compositions  above 
noted,  '.onstituting,  respectively,  the  base  and  the  wear- 
ing surface  of  the  pavement,  are  placed  in  separate 
molds,  the  molds  are  then  superimpo.sed  so  that  the  two 


compositions,  in  plastic  form,  lie  one  above  the  other. 
The  compositions  are  then  "subjected  to  extreme  pres- 
sure tending  to  force  the  two  layers  together,"  causing 
them  "to  adhere  firmly  and  inseparably,  forming  a  solid 
block."  The  form  of  applying  the  pressure  obviously 
differs  from  that  of  Wallace,  but  the  result  aimed  at  in 
each  case  is  a  thorough  union  between  the  upper  and  the 
lower  layers  of  material. 

In  the  Ajnies  patent  a  pavement  is  produced  by  press- 
ing an  asphaltic  stone  mixture  into  a  soft  concrete  base 
before  the  concrete  has  attained  its  initial  set.  In  de- 
scribing his  process  Amies  says : 

"This  composition,  ...  I  now  spread  over  the 
Portland  cement  concrete  which  I  have  just  laid  and 
before  the  initial  set  of  the  concrete  aforesaid  can 
begin,  I  roll  or  otherwise  compress  the  bituminous  com- 
position, .  .  .  into  the  soft  concrete.  I  continue 
this  compressing  until  the  bituminous  composition  is 
well  pressed  into  the  concrete  .  .  .  and  comes  al- 
most to  a  level  with  the  face  thereof." 

English  Road  "Double-Sealed" 

Finally,  there  needs  to  be  quoted  a  portion  of  an 
article  entitled  'Homogeneous  Double-Sealed  Road  Con- 
struction," by  Frank  Latham,  Member,  Institution  of 
Civil  Engineers  (London),  and  borough  surveyor  of 
Penzance,  which  appeared  in  Engineering  News,  June 
17,  1909,  p.  675  (condensed  from  the  "Sun'eyor,"  Lon- 
don, April  23,  1909).  It  describes  a  form  of  two-course 
bituminous  road  construction,  developed  in  1902,  as  fol- 
lows: 

"I,  therefore,  followed  up  my  earlier  practice  of  grout- 
ing in  the  foundation  with  the  preparation  of  tar  compound 
and  upon  this  sealed  foundation,  as  it  now  became,  I  laid 
4  in.  of  fine  tar  concrete  made  from  the  screenings  from 
the  stone  breaker.  While  this  layer  of  tar  concrete  was 
quite  loose,  it  was  sprinkled  with  lias  lime  and  the  clean 
machine-broken  stone,  broken  to  2i-in.  gage,  was  spread 
over  to  a  thickness  of  31  to  4  in.  and  rolled  with  a  10-ton 
steam  roller.  The  rolling  was  conducted  quickly  at  first 
so  as  to  arrange  the  layers,  and  when  the  road  was  fairly 
well  formed  fine  tar  concrete  was  lightly  thrown  over  the 
surface  and  brushed  into  the  voids  which  remained,  the 
whole  being  then  rolled  to  completion  without  water.  .  . 
Rolling  has  been  found  to  be  reduced  by  the  adoption  of 
this  system.  The  first,  or  foundation,  seal  renders  the  su- 
perincumbent stratum  of  tar  concrete  suflRciently  mobile  to 
work  and  squeeze,  up  into  the  interstices  of  the  macadam 
stone,  hence  the  layers  are  arranged;  and  on  completion 
the  whole  structure,  from  the  tar  blinding  (sic)  of  surface 
voids  to  (and  into)  the  foundation  is  rendered  homogeneous 
and  free  from  any  dust-producing  substances.  A  road  so 
made  is  quite  waterproof  and  motor  wheels  cannot  force  up 
the  dust  from  under  the  macadam  coating." 

It  is  apparent  that  the  object  here  intended  is  dif- 
ferent from  that  sought  in  the  Wallace  patents,  but  the 
idea  of  intimate  incorporation  of  two  layers  by  simulta- 
neous rolling  of  both  is  here  recognized. 

Conclusion 

To  highway  engineers  the  chief  point  of  interest  in 
the  patent  situation  reviewed  in  this  article  lies  in  the 
advantages,  if  any,  in  improved  road  construction  actu- 
i'lly  secured  by  the  simultaneous  compacting  of  the  layers 
of  material  forming  a  two-course  pavement.  The  gen- 
eral principle  of  a  seal  coat,  of  course,  was  recognized 
long  before  the  filing  of  the  Wallace  claim  in  1909.  The 
present  in<|uiry,  therefore,  suggests  two  questions  for 
the  consideration  of  highway  engineers: 

Is  the  single-rolled  pavement  of  the  general  type  cov- 
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ered  by  the  Wallace  patents  superior  to  one  double- 
rolled  or  otherwise  sealed? 

If  it  is  superior,  have  highway  engineers,  in  their 
practice  prior  to  1909,  actually  built  pavements  in  which 
the  principle  of  the  simultaneous  compression  of  two 
layers  of  material  was  employed? 

No  matter  what  the  answers  to  these  questions  may 
be,  the  inquiry  in  this  article  lays  before  engineers  the 
salient  facts  concerning  the  claims  of  the  patents  under 
which  the  so-called  Warrenite-Bitulithic  pavements  are 
being  laid.  There  is  now  before  the  U.  S.  District  Court 
in  California  a  suit  for  infringement  of  the  Wallace 
paving  patents  brought  by  Warren  Bros.  Co.  and  involv- 
ing Thompson  Bros.,  contractors  and  Fresno  County. 
At  this  writing  no  decision  has  been  rendered. 


Fire  Tests  of  New  Post  Cap  for 
Mill  Construction 

Timber  Columns  Fitted  With  Reinforced-Concrete 

Cap  Resist  Fire  Twice  as  Long  as  Columns 

With  Standard  Steel  Cap 

By  George  B.  Muldaur 

Underwriters'  Laboratories,   Chicago 

IN  THE  elaborate  fire  tests  of  bare  and  protected 
building  columns  summarized  by  R.  E.  Wilson  in 
Engineering  News-Record  of  July  21  and  28,  pp.  106 
and  145,  it  was  found  that  timber  columns  stand  up 
under  severe  fire  exposure  longer  than  do  unprotected 
metal  columns.  However,  in  all  cases  the  action  of  the 
column  cap  accelerated  the  failure  of  the  wooden  column. 


IIJKli  rOST    (12   X   12)    WITH   CONCRETE 
.  .»]  .    lii'.iORE   AND  AFTER   FIRE  TEST 

(Under  a  constant  loud  of  59  tons,  nboiit  SftO  lb,  per  sq.in.. 
tills  column  stood  up  for  1  lir.  IS  min.  In  lliv  fin-  of  Ihf  tost  fur- 
nace.    Similar  columns  with  xiaX  cap  failed  In  half  that  time. 

With  either  caat-iron  or  steel-plate  post  caps  such  as 
are  commonly  used  in  slow-burning  mill-construction 
buildings,  Mr,  Wilson  reported  "the  full  fire  resistance 
of  the  column  itself  is  not  developed"  because  failure 
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FIG,  3.  INGBERG  CONCRETE  COLUMN  CAP 

occurs  in  the  metal  cap  through  excessive  heating, 
crushing  and  brooming  of  the  fibers,  followed  by  slip- 
ping or  failure  of  the  cap. 

With  a  better  foi-m  of  column  cap,  it  appeared,  timber 
construction  would  show  even  greater  superiority  in 
fire  resistance  to  unprotected  steel  or  cast  iron  framing. 
S.  H.  Ingberg,  of  the  Bureau  of  Standards,  subsequently 
designed  a  reinforced-concrete  post  cap,  and  at  the 
initiative  of  the  National  Lumber  Manufacturers'  Asso- 
ciation a  series  of  fire  tests  of  posts  fitted  with  the  new 
cap  has  been  carried  out  by  the  Underwriters'  Labora- 
tories, Chicago,  The  results 
justified  the  expectations. 
The  concrete  post  cap  proved 
itself  able  to  develop  the 
full  strength  of  the  timber 
column,  and  thus  to  double 
the  length  of  fire  resistance 
of  timber  mill  construction. 
It  should  be  added  here  that 
Mr.  Ingberg  has  patented 
his  form  of  cap  and  has 
assigned  the  patent  to  the 
public. 

From  the  previous  tests 
it  had  been  found  that  12  x 
12  timber  posts  failed  in 
the  high -temperature  fire 
of  the  test  furnace  after  35 
to  50  min.  Check  tests  of 
posts  of  smaller  section  with  steel  caps  made  in  connec- 
tion with  the  new  series  tests  gave  similar  results  (four 
lests  showed  failure  after  25,  45,  38,  and  42  min.). 
With  concrete  caps,  on  the  other  hand,  six  12  x  12 
in.  columns  stood  up  for  84,  78.  108,  98,  94A,  and  112 
min,,  respectively.  In  no  case  did  the  cap  fail  or  cause 
premature  failure  of  the  column;  all  the  columns  car- 
ried their  load  until  the  body  was  sufficiently  weakened 
by  the  burning  to  fail,  whereas  in  every  test  with  steel 
caps  failure  occurred  in  the  cap,  as  previously  men- 
tioned. The  effect  of  the  concrete  cap  is  reflected  in  the 
readings  of  thermocouples  embedded  in  the  interior  of 
the  cap,  recording  the  temperature  at  the  middle  of  the 
end  face  of  the  post  where  seated  in  the  cap.  With 
steel  caps  the  temperature  at  this  point  rose  to  685  deg. 
F.  during  the  tests,  while  with  the  concrete  caps  the 
maximum  temperature  reached  was  195  deg.  F.  (see 
the  temperature  curves  Fig.  4). 

The  tests  were  made  in  the  special  column-test  fur- 
nace of  the  Underwriters'  Laboratories,  used  also  in  the 
prior  tests,  as  described  in  Mr.  Wilson's  article.  Its 
interior,  or  combustion  chamber  is  7  x  7  ft.  in  horizontal 
dimensions  by  12  ft.  high.  A  hydraulic  jack  above  the 
furnace  is  capable  of  applying  loads  up  to  545,000  lb.  to 
a  member  contained  in  the  furnace.    The  four  tests  with 


FIG.  4.     HE.4.T  INSULATING 
EFFECT  OF  CONCRETE  C.\P 
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steel  column  caps  were  made  on  short  posts,  about  24  in. 
long.  The  concrete  caps  were  tested  on  a  similar  short 
post  in  one  test  and  on  full-length  12  x  12  posts.  10  ft. 
10  in.  long,  in  six  tests.  The  result  obtained  with  the 
short  posts  is  not  included  in  the  figures  given  above 
for  the  resistance  periods  with  concrete  caps,  but  as  it 
was  greater  than  any  of  the  others.  124  min.,  its  omis- 
sion is  on  the  safe  side. 

In  one  of  the  tests  the  lateral  thrust  developed  by  the 
column  at  the  moment  of  failure  resulted  in  cracking 
and  breaking  the  concrete  cap.  This  was  not  a  primary 
failure  of  the  cap,  however,  nor  did  it  produce  or  con- 
tribute to  the  failure  of  the  column.  The  caps  carried 
no  girder  loads  in  the  tests,  as  they  would  actually. 

It  should  be  borne  in  mind  that  any  conclusions  drawn 
from  the  test  will  be  valid  only  for  reinforced-concrete 
caps  made  in  strict  conformity  with  the  specifications 
used  in  making  the  caps  for  these  tests.  The  special 
mixture  of  concrete  and  the  design  of  the  reinforcement 
are  factors  to  be  considered. 


Studies  in  the  Life  of  Equipment 

By  Edwin  Kurtz 


sufficient.  Let  the  percentages  represent  units  so  that 
column  1  summarizes  the  life  of  100  units.  Then,  to 
determine  the  average  after-life  time  find  the  sum  of 
the  products  of  age  multiplied  by  the  number  of  units 
removed  during  that  year.  This  sum  represents  the 
total  unit-years  lived  by  the  100  units. 

The  average  number  of  years  each  unit  can  therefore 
be  expected  to  live  is  this  sum  divided  by  100.  For  the 
data  in  column  1  the  sum  of  all  the  products  is  993.1 
and  the  expectancy  at  age  zero  is  9.931  years. 

Complete  Expectancy. — The  curtate  expectancy,  how- 
ever, takes  no  account  of  the  time  lived  by  each  unit  in 
the  year  of  replacement.  If  the  removals  are  uniform 
during  the  year  each  unit  will  live  one-half  year  addi- 
tional to  the  expectancy  obtained  above,  making  the  com- 
plete expectancy  10.431  years.  The  complete  expectancy 
therefore  differs  only  in  that  it  is  greater  than  the 
curtate  by  one-half  year. 


THE  term  "life"  when  used  to  denote  the  length  of 
the  useful  period  of  existence  of  a  unit  of  property 
has  indeed  had  many  interpretations.  It  is  apparent  at 
once  that  when  the  life  of  a  given  unit  is  being  referred 
to,  little  difference  of  opinion  should  exist,  for  the  life 
of  a  given  individual  unit  is  generally  fixed. 

It  is  when  the  term  "life"  is  applied  to  a  group  of 
similar  units,  of  to  a  given  type  of  equipment  that 
differences  of  opinion  arise.  To  illustrate,  take  the  life 
experience  of  poles  tabulated  in  column  1  of  Table  I. 
The  data  there  show  how  many  poles  are  removed  each 
year,  assuming  that  all  were  put  in  service  at  age  zero. 

The  Mode. — Some  will  contend  that  the  useful  life  of 
the  pole  life  there  summarized  is  the  time  between  zero 
age  and  that  age  at  which  most  replacements  occur. 
Referring  to  the  table,  the  percentage  of  poles  replaced 
is  greater  in  the  tenth  year.  This  age  is  often  called 
the  most  probable  after-life  time.  Its  statistical  name 
Is  the  "mode." 

The  Median. — Others  are  of  the  opiniom  that  the 
period  between  zero  age  and  the  time  when  only  one-half 
of  the  units  are  in  service  is  the  life  of  such  a  group 
3f  units.  It  represents  the  number  of  years  that  a  unit 
has  an  even  chance  of  continuing  in  service.  This 
would  also  be  10  years  for  the  data  in  column  1.  The 
technical  name  for  this  function  is  Vie  Probable,  and 
its  statistical  name  is  "the  median." 

Curtate  Expectancy. — It  is  obvious  that  the  mode  and 
the  median  cannot  be  of  much  value  nor  possess  much 
significance  as  far  as  the  whole  group  is  concerned, 
because  no  account  is  taken  of  the  units  as  a  whole. 
The  mode  merely  concerns  it.self  with  the  year  during 
which  replacements  are  a  maximum  and  pays  no  regard 
to  the  general  distribution  during  the  other  years.  The 
median  likewise  is  determined  wholly  by  the  50  per  cent 
point  on  the  mortality  curve  and  also  fails  to  take  into 
account  the  distribution  before  and  after  that  time. 
The  "life  expectancy"  is  a  much  more  accurate  means  of 
representing  the  life  of  a  given  type  of  unit.  By  this 
term  is  meant  the  average  number  of  years,  which  units 
I  of  a  given  age  will  survive. 
'     To  evaluate  this  quantity  the  data  in  column   1   are 


TABLE  I- 

-PER  CENT  OF  POLES 

REMOVED  EACH  YEAR 

Age 

Column 

Colull.Il                          Coluini. 

(Years) 

I 

11                       III 

0 

0.1 

0.5                             0  0 

1 

3.3 

1.7                              1   0 

2 

2.2 

4.2                                3  0 

'^ 

2.6 

5.6                               0  4 

4 

6.3 

6.8                               2   1 

5 

1.4 

7.4                                3  5 

6 

4.1 

7.5                               9  8 

7 

9.0 

7.8                             77 

8 

9  3 

8  4                            15  2 

9 

r3 

8  0                               9   1 

10 

15  0 

8  3                                22 

II 

6  7 

6   2                                  6  8 

12 

9  8 

5,8                               9  2 

13 

10  4 

5  5                                3  5 

14 

0  9 

3  9                                5  9 

15 

0   3 

35                                48 

16 

2  4 

30                                5    1 

17 

6  0 

2.8                              19 

18 

0.8 

1.9                             0  4 

19 

0.0 

0.7                              13 

20 

1.6 

0.3                             5.5 

21 

0.7 

0.14                            1.6 

22 

0.8 

0.04 

23 

1.0 

0.02 

24 

100 

100                             100 

Table  I,  column  1  summarizes  the  life  experience  of 
309  poles  as  found  by  the  Milwaukee  Electric  Railway 
and  Light  Co.  The  poles  were  set  in  dirt.  Replacements 
were  due  to  butrot,  bad  condition,  accidents,  too  short, 
and  civic  improvements.     (Data  compiled  March,  1917.) 

Column  2  summarizes  the  experience  of  1,372  wooden 
poles  of  the  Electric  Company  of  Missouri  for  the  years 
1910-1915  inclusive.  Of  these  1,372  poles,  42  per  cent 
were  removed  because  of  butrot,  31.2  per  cent  because 
they  were  too  short,  0.8  per  cent  because  they  were  not 
heavy  enough,  0.6  per  cent  because  of  accidents,  and 
25.4  per  cent  because  of  street  or  civic  improvements. 

Column  3  summarizes  the  experience  of  248,707 
wooden  poles  as  found  by  Geh.  Ober-pos/ral  Chrii^ticiui, 
Berlin,  and  published  in  the  Arrhic  Fur  Post  and  Tele- 
graphic Nr.  IG,  August,  1905.  The  statistics  go  back  for 
the  North-German  and  even  the  Prussian  telegraph  sys- 
tems to  1852.  Poles  were  treated  as  follows:  Copper  sul- 
phate, 89.9  per  cent;  zinc  chloride,  0.4  per  cent;  dead  oil 
of  coal  tar,  3.0  per  cent;  corrosive  sublimate,  5.5  per  cent. 


TABLE  II— LIFE   STATISTICS   ON  TELEPHONE    POLES 

Cduniii  Cului.in  Column 

I  II  III 

Mode lU  8  8 

Mediiin 10  9  0  10 

Curtatp  expectancy 9  93  8.8  10.5 

Complete  cxpecMncy 10.43  9.3  1 1.0 


The  several  means  described  above  of  defining  aver- 
age life  are  tabulated  in  Table  II. 
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Monolithic  Concrete  Grain  Elevator  Poured  In  Two  Weeks 

580  Special  Steel  Movinsj-Form  Jacks  Fabricated — 100  Men  Kept  Busy  Jacking — Concrete 
Material  Handling  Unique — Capacity  2,000,000  Bushels 


IN  THE  construction  of  the  New  York  State  Barge 
Canal  grain  elevator  on  Gowanus  Canal,  New  York 
City,  the  contractor  poured  the  storage  bins,  which  are 
94  ft.  8  in.  high  and  cover  a  ground  area  408  ft.  in 
length  and  69  ft.  4  in.  in  width,  out  to  out  of  bin  walls, 
in  thirteen  days  of  two  shifts  each.  Pouring  on  the 
bins  began  Sept.  27  and  on  Oct.  9  they  had  been  poured 
to  their  full  height.  That  part  of  the  structure  upon 
which  the  moving-form  method  of  construction  was 
employed,  extends  from  the  top  of  the  bottom  slab  of 
the  bin  to  the  bottom  of  the  slab  overlying  the  bin, 
and  was  poured  as  a  monolith,  an  average  force  of  300 


The  foundation  underlying  the  elevator  was  put  in 
by  the  Raymond  Concrete  Pile  Co.,  New  York  City. 
It  consists  of  a  3J-ft.  reinforced-concrete  mat  resting 
upon  wooden  piles  driven  at  an  average  centering  of 
2  ft.,  with  pile  clusters  being  driven  beneath  columns. 
Fig.  2  shoAvs  the  position  of  piles,  columns,  mat  rein- 
forcement and  the  details  of  the  foundation  underlying 
the  elevator  columns. 

The  bins  are  8  in.  in  thickness  made  of  a  1:1.6:3.2 
concrete  mixture.  Concrete  in  the  columns,  the  mat  and 
the  slab  is  of  a  1:2:4  mix.  The  reinforcement  in  the 
body  of  the  bins  is  circumferentially  placed  flat  bars  on 


FlLi.    1.      TllK    i;iX    WALI^S    ON    TlIK    lOIGHTH    WOIU'CING    DAY 


men  being  employed,  one-third  of  whom  were  divided 
into  three  gangs  that  did  nothing  but  jack  up  the  sliding 
forms.  The  elevator  is  a  terminal  elevator  built  by  the 
Fegles  Construction  Co.,  Minneapolis,  for  the  New  York 
State  Barge  Canal,  and  has  a  storage  capacity  in  its 
54  tanks,  its  34  inner  spaces  and  its  37  outer  spaces 
or  quarter  bins,  of  about  2,000,000  bushels. 

The  circular  storage  bins  are  20  ft.  in  diameter,  set 
on  24-ft.  centers,  are  95  ft.  high  and  are  capable  fff 
storing  25,000  bu.  each.  The  inner  spaces  have  capac- 
ities of  16,000  bu.  each,  and  the  outer  spaces  of  4,000 
bu.  each.  There  are  five  main  elevating  legs  of  30,000 
bu.  capacity,  each,  three  marine  legs  of  2.5,000  bu. 
capacity,  two  of  which  legs  are  being  put  in  now,  the 
third  reserved  for  future  in.stallation.  The  elevator  will 
also  have  two  marine  tower  lofters  of  35,000  bu.  capac- 
ity, three  gallery  lofters  oi  35,000  bu.  capacity  and  one 
dryer  leg  of  15,000  bu.  capacity. 


1-ft.  centers.  For  the  first  65  ft.  of  height  the  bars  are 
'i  in.  X  1 }  in.  For  the  next  15  ft.  they  are  il  in.  x  1  in. 
and  for  the  remainder  of  the  distance  '  in.  ,x  1  in.  The 
bin  contacts  are  usually  2  ft.  thick,  though  where 
greater  strength  is  required  they  are  increased  to  a 
thickness  of  3  ft. 

The  contractor  had  fabricated  for  special  use  on  this 
job  580  steel  screw  jacks  to  support  the  sliding  forms. 
Fig.  3  shows  a  close-up  of  one  of  these  jacks.  They 
are  made  up  of  light  channels  properly  stiffened  and  tied 
near  the  midixrints  and  at  one  end  by  lighter  channels. 
Where  the  main  channels  are  tied  near  the  midpoints 
they  are  bent  so  that  the  distance  between  them  at  the 
top  is  about  half  that  at  the  midpoints.  Through  the 
top  channel  runs  the  screw,  which  is  made  of  hollow 
steel  2  in.  in  diameter.  Between  the  cross  channels  and 
about  3  in.  from  the  screw  on  either  side  run  two  light 
steel  bars  aecurelv  fastened  to  the  cross  channels.    On 
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these  bars  a  steel  plate  slides,  to  which  are  fastened 
the  end  of  the  screw  pipe,  as  well  as  iron  dogs  which 
bite  into  the  jack  bai-s  as  the  forms  are  elevated.  The 
jack  bars  are  sleeved  together  and  are  left  in  the  con- 
crete as  vertical  reinforcement.     Forms  are  elevated  by 
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it  be  a  circular  bin,  an  inner  space  or  an  outer  space, 
is  rigidly  constructed  of  2  x  4-in.  pieces.  Upon  this 
frame  the  decking  is  placed.  Thus  the  clip  angles  sup- 
port the  forms  and  decking  and  themselves  are  sup- 
ported by  the  sci-ew  jacks  resting  on  set  concrete.  From 
the  jacks  are  also  suspended  outriggers  from  which 
workmen  apply  the  finish  of  neat  cement  to  the  bins. 

Materials  Handling 

One  of  the  interesting  features  of  the  construction  of 
the  elevator  was  the  manner  in  which  concrete  aggre- 
gate and  cement  were  handled.  All  the  concrete  mate- 
rials were  barged  to  the  site,  there  being  no  direct 
rail  connection.  The  gravel  was  premixed  according  to 
the  concrete  mixture  desired  and  stockpiled  on  the  site. 
The  plant  layout  included  two  hoist  towers,  each  ap- 
proximately 160  ft.  high ;  two  aggregate  bins,  each  with 
a  capacity  of  about  65  cu.yd.,  and  an  elaborate  belt- 
conveyor  system.  The  aggregate  was  stockpiled  at  the 
north  end  of  the  site  and  the  cement  shed  was  built  at 
the  southern  end.  A  belt  conveyor  ran  from  the  aggi-e- 
gate  stockpile  to  the  first  bin  situated  about  100  ft.  from 
the  end  of  the  elevator  and  then  across  to  the  other  bin 
situated  at  the  same  distance  from  the  southern  end  of 
the  elevator.  Likewise  the  belt  conveyor  from  the 
cement  shed  ran  from  the  shed  to  the  first  bin  and  then 
to  the  north  end  of  the  elevator.  For  the  aggregate 
conveyor  there  was  a  two-way  spout  which  discharged 
either  into  the  near  materials  bin  or  carried  on  across 
the  intervening  200  ft.  to 
the  other  materials  bin. 
Likewise  cement  was  sent 
from  the  cement  shed  to  its 
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turning  with  an  iron  bar  a  threaded  sleeve  resting  on 
top  of  the  jack. 

When  the  screw  jacks  are  being  used  there  are  bolted 
to  the  inside  of  the  legs  near  the  bottom  two  clip  angles, 
one  on  either  leg.  These  clip  angles  are  slipp  under 
the  circumferential  wales  that  hold  the  form  sheeting 
in  place.     The  form  for  each  storage  section,  whether 


near  materials  bin  where  workmen  look  it  off  or  allowed 
it  to  proceed  to  the  farther  bin  where  it  was  discharged. 
In  this  manner  each  of  the  two  mixers  was  kept  continu- 
ously supplied  with  concreting  material  from  one  stock- 
pile of  aggregate  and  the  cement  shed. 

From    the   hoist    towers    the    concrete    was    handled 
through   either   one  of  two   movable   hoppers,   each   of 
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which  was  set  in  the  approximate  center  of  one-quarter 
of  the  floor  area  of  the  elevator  bins.  From  these  four 
hoppers  the  concrete  was  wheeled  in  buggies  to  its  place 
in  the  wall.  About  42  men  were  all  that  were  required 
to  pour  the  concrete  on  the  top  of  the  bins  and  the 
number  of  men  included  in  the  construction  work  when 
the  pouring  of  the  bin  walls  was  in  operation  was  about 
300.  Three  crews  of  about  35  men  each  were  kept 
continuously  employed  jacking  the  sliding  forms,  the 
jacks  being  elevated  about  an  inch  at  a  time.  The  force 
of  300  men  included  ground  men,  carpenters  and  those 
handling  steel.     This  job  is  one  of  the  few  large  ones 


on  which  numeral  steel  reinforcing  bars  have  been  used 
and  the  contractor's  engineer  took  occasion  to  remark 
upon  the  ease  with  which  identification  of  numeral  steel 
could  be  made  by  the  average  workman,  thereby  facil- 
itating its  placement. 

H.  G.  Onstad  was  the  engineer,  and  J.  B.  Fowler,  the 
superintendent,  in  charge  for  the  contractor.  The  work 
was  done  under  plans  drawn  in  the  office  of  the  state 
engineer  of  New  York.  Edward  W.  Anderberg,  senior 
assistant  engineer  of  the  state  engineer  office,  super- 
vised the  work  for  the  state. 


Typical  Bin  Reinforcement 


Chilean  Railway  Electrification 

THE  INITIAL  electrification  of  the  Chilean  railways, 
according  to  information  recently  given  out  by  the 
Westinghouse  Electric  &  Manufacturing  Co.,  will  include 
116  miles  from  Valparaiso  to  Santiago  and  28  miles 
from  Las  Vegas  to  Los  Andes.  Los  Andes  is  the  ter- 
minus of  the  Transandine  R.R.,  a  narrow  gage  line. 

Thirty-nine  electric  locomotives  are  required  for  the 
initial  electrification,  including  six  express  passenger 
and  eleven  local  passenger,  fifteen  road  freight  and  seven 
switching  locomotives.  All 
locomotives  will  be  equipped 
with  Westinghouse  motors. 
The  express,  passenger  and 
road  freight  locomotives  will 
be  equipped  with  the  Westing- 
house system  of  regenerating 
braking  units,  with  its  modern 
development.  The  service  in 
which  the  local  passenger  loco- 
motives will  operate  will  not 
require  or  justify  the  regener- 
ating braking  feature. 

Power  supply  will  be  dis» 
tributed  by  five  substations 
designed  to  handle  a  train 
movement  approximately  fifty 
per  cent  greater  than  that  ex- 
isting in  1917,  with  a  further 
provision  for  tripling  the  1917 
traffic  demand  if  necessai-y. 
Each  station  will  initially  con- 
tain two  Westinghouse  2,000- 
kw.  motor-generator  sets,  each 
set  consisting  of  a  2,800-hp. 
driving  motor  and  two  1,000- 
kw.  1,500-volt  generators  con- 
nected in  series.  These  seta 
will  be  designed  to  withstand 
a  200  per  cent  overload  for 
five  minutes  without  injur>'. 
Electrification  of  the  rail- 
roads in  Chile  comes  as  the  re- 
sult of  the  economies  indicated 
in  the  report  of  the  commis- 
sion appointed  to  study  the 
problem  of  electrifying  all 
broad-gage  lines.  The  Val- 
paraiso, Santiago  and  Los 
Andes  branches  comprise  the 
broad-gage  road  in  the  first 
zone. 

A  loan   of  $10,500,000  for 
this  purpose  was  subscribed. 
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Traveling  Forms  Cut  Expense  in 
Pouring  Concrete  Stadium 

limber  for  Formwork  and  Labor  Involved  in  Erec- 
tion and  Stripping  Reduced  lo  a  Minimum — 
One  Form  Used  for  Eight  Bays 

THE  amount  of  lumber  used  in  the  formwork  for  the 
construction  of  a  concrete  stadium  in  Pelham  Park, 
New  York,  was  reduced  to  from  one-sixth  to  one-fourth 
of  what  would  otherwise  have  been  necessary  through 
the  use  of  a  novel  traveling  form  designed  for  the  T. 
J.  Buckley  Engineering  Co.  by  E.  E.  Seelye,  consulting 
engineer,  New  York  City.     The  stadium  is  part  of  a 


Typica/  bay 
Plan    at  Deck 


^  space  for  bhckin^ 
Longi+udinal  Sec+ion  behv.  Cols. 


FIG.  1.  PLAN  AND  ELEVATION  OF  TRAVELING  FORM 

playground  development  being  built  in  Pelham  Park, 
the  funds  for  the  construction  of  all  the  structures 
in  the  development  being  supplied  by  Mrs.  I.  L.  Rice. 

The  playground  will  be  a  memorial  to  her  husband. 
Beside  the  concrete  stadium,  there  is  to  be  a  running 
track  with  a  220-yd.  straightaway,  an  outside  concrete 
.swimming  pool,  a  large  stone  bath  house,  a  mother's 
house  and  miscellaneous  structures.  Mr.  Seelye  is  the 
contractor's  engineer  for  all  the  work  and  the  same  con- 
tractor, Thomas  J.  Buckley  Engineering  Co.,  is  doing 
all  the  construction  work. 

The  stadium  is  324  ft.  long  and  106  ft.  wide  and  is 
of  reinforced  concrete.  In  the  rear  of  the  stadium, 
though  practically  structurally  independent  of  it,  is  a 
reinforced-concrete  pedestal  upon  which  rests  a  bronze 
statue,  weighing  11  tons,  of  Mr.  Rice.  The  columns  of 
the  stadium  are  spaced  laterally  17  ft.  3  in.  on  centers 
and  longitudinally,  generally,  20  ft.  7  in.  The  two  last 
bays  at  either  end,  however,  have  a  smaller  spacing. 
The  line  of  columns  at  the  rear  of  the  stadium  are  20  in. 
square,  the  next  line  in  from  the  back  14  x  14  in.,  and 
the  remaining  four  12  x  12  in.  The  girder  has  an  effec- 
tive depth  of  32  in.  There  are  29  risers  in  the  stadium 
of  a  thickness  of  4  in.  and  a  height  of  17  in.  The  treads 
are  3  ft.  in  thickness. 

When  construction  upon  the  stadium  was  about  to 
begin,  the  fact  that  a  large  amount  of  lumber  would  be 
necessary  for  formwork,  if  the  forms  for  the  entire 
structure  were  put  up  simultaneously,  led  to  a  study  of 
methods  which  could  be  used  whereby  both  the  lumber 
and  labor  could  be  materially  minimized.  The  result  of 
the  study  was  the  design  of  the  traveling  form  shown. 
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DETAIL   OF  COLUMN 
FORJI   JAAV 


The  traveling  forms 
were  built  so  that  each 
area  includedjbetweerp  any 
four  columns  was  a  unit. 
This  made  each  unit  ap- 
proximately 17  ft-  3  in.  x 
20  ft.  and  7  in.  However, 
forms  were  constructed 
for  the  entire  width  of  the 
stadium  and  for  the 
length  of  two  bays.  A 
typical  bay  unit  was  built 
up  of  3  x  4  in.  or  4  x  4  in. 
posts,  braced  horizontally 
at  the  bottom  and  at 
vertical  intervals  of  6  ft.  x  II  in.  x  8-in.  bracing.  Lateral 
bracing  of  the  same  dimension  was  used  and  the  longi- 
tudinal bracing  at  vertical  intervals  of  6  ft.  was  also  of 
1]  x  8-in.  material.  The  posts  were  braced  at  the  bot- 
tom by  2  X  4-in.  pieces.  The  traveler  was  set  upon  four 
4  X  6-in.  sills,  spaced  equally  in  a  longitudinal  direction, 
and  supported  on  4  x  lO-iu.-inud  sills.  Four-inch  wedge 
blocking  was  used  to  true  up  the  traveler  and  when  the 
forms  were  to  be  moved  these  were  knocked  out  and 
rollers  put  in. 

The  travelers  were  so  arranged  that  when  in  place 
they  could  be  blocked  and  connected  to  make  a  continu- 
ous more  or  less  rigid  form  the  entire  width  of  the  stand 
and  the  length  of  one  bay.  The  separate  travelers  ex- 
tended only  to  the  midpoint  of  the  columns  and  the 
column  forms  were  attached  to  extensible  T-braced  arms 
fastened  to  the  traveler.  To  these  arms  were  fastened 
collars  to  fit  over  the  column  forms.  Enough  of  these 
extensible  arms  were  installed,  according  to  the  height 


I'lG.    i.     UNI';    TliAVIOLIOR    WITH    PANS    AD.IUSTED    READY 
FOR    CONCRETLMG 

of  the  travelers,  so  that  they  could  be  trued  up  and  held 
ligid  in  their  exact  position. 

The  traveler  was  decked  and  upon  the  decks  wcio 
placed  the  wooden  form  pans.  There  were  28  of  these 
wooden  pans  all  alike.  They  were  built  up  of  1  x  4-in. 
lumber  and  were  2  ft.  3J-in.  deep  at  the  rear  and  3  ft. 
51  in.  deep  at  the  front  and  sides.  Stiffeners  2  in.  x 
4  in.  in  dimension  were  used  and  these  set  upon  the 
traveling   forms.     The  pans  were  built  9  ft.  9  in,   in 
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length,  two  pans  to  the  bay,  properly  braced  and  joined 
at  the  mid-width  of  the  bays. 

The  travelers  were  built  with  an  outrigger  to  accom- 
modate the  girder  forms  and  one  to  serve  as  a  working 
platform.  In  pouring  the  slab,  the  outside  line  of  col- 
umns and  girder  were  poured  at  the  same  time,  so  that 
when  the  traveler  moved  up  one  bay,  the  approximate 
alignment  could  be  .secured  for  the  traveler  from  the 
column  and  the  girder  thus  poured. 

In  order  to  permit  the  movement  of  the  traveler  it 
was  necessary  to  have  a  line  of  movement  below  the 
soffits  of  the  transverse  girders.  This  was  provided  for 
by  the  use  of  wood  cores  placed  on  top  of  the  traveler 
which  remained  suspended  through  adhesion  when  the 
traveler  was  moved  ahead. 

When  construction  first  began  on  the  stadium,  the 
traveling  forms  e.xtending  the  width  of  two  bays  were 
joined  and  the  two  sections  poured  simultaneously  with 
a  1-in.  expansion  joint  at  the  center.  The  forms  then 
were  moved  in  opposite  directions  and  poured  alter 
nately.  After  several  bays  had  been  poured,  it  was 
found  possible  to  pour  one  entire  bay  in  one  9-hr.  day. 
The  poured  section  was  then  allowed  to  set  and  work 
was  done  on  the  opposite  side.  With  this  system  of  form 
erection,  concrete  pouring  and  stripping,  and  removing 
ahead  of  travelers,  the  same  gang  of  carpenters  and 
concrete  men  was  kept  in  continuous  employment.  The 
concreting  plant  was  located  directly  in  front  of  the  cen- 
ter of  the  stadium  and  concrete  was  chuted  from  the 
hoist  tower  first  to  the  rear  of  the  stadium,  thence  it 
was  chuted  to  succeeding  lines  of  columns,  girder  and 
slab. 

The  architects  on  this  work  were  Herts  &  Robertson, 
New  York  City. 


Bascule  Bridge  Overbalanced 
by  Careless  Handling 

A  BASCULE  BRIDGE  was  wrecked  on  Oct.  14  by  roll- 
ing off  its  pier,  due  to  careless  operation.  This  ap- 
parently unprecedented  accident  occurred  at  Gray's 
Harbor,  Wash.  The  bridge,  of  the  Scherzer  rolling-lift 
type,  built  in  1914  at  a  cost  of  $9,220,  was  the  movable 
span  in  a  timber  trestle  carrying  a  highway  across 
South  Bay.  It  was  a  single  leaf  structure  of  110  ft. 
span  and  16  ft.  width  of  roadway,  about  10  ft.  above  the 
water  and  built  for  operation  by  hand.  Its  track 
girders  were  carried  on  concrete  piers  with  pile 
foundations. 

At  the  time  of  the  accident  the  bridge  had  been  fitted 
with  a  gasoline  engine  by  the  local  authorities  and 
trials  were  being  made  with  machine  operation.  The 
bridge  had  been  raised  and  lowered  on  low  gear  and  wa.s 
found  to  be  tail-heavy  owing  to  the  wood  paving  of  the 
roadway  having  become  dried  out  and  worn.  The 
bridge  tender  having  claimed  that  the  span  worked  too 
slowly,  it  wa.s  decided  to  shift  from  the  low  to  the  high 
gear,  but  no  attempt  was  made  to  block  the  bridge,  and 
it  i.s  evident  that  the  brakes  were  not  applied.  When  the 
gear  was  in  neutral  the  bridge,  being  free,  began  to  rise 
owing  to  its  being  tail-heavy,  a.s  noted  above. 

As  soon  as  it  was  partly  open,  a  high  wind  accelerated 
its  movement.  Tho.se  in  attendance  ran  for  safety.  Even 
then  the  bridge  might  have  been  saved  if  the  trestle 
approach  had  been  built  as  designed,  with  pile  bents 
directly  under  the  concrete  counterweight  in  its  lowered 
position.    Instead  of  this,  the  counterweight  landed  on 


a  span  of  wood  stringers,  which  broke,  allowing  the 
counterweight  to  fall  and  the  moving  span  to  roll  off 
the  track  girders. 

No  injury  was  done  to  the  foundations  or  piers  or  to 
the  track  girders  and  the  tower,  these  latter  parts  repre- 
senting about  40  per  cent  of  the  steel  in  the  bridge. 
Part  of  the  span  has  been  salvaged  and  work  is  in 
progress  for  the  recovery  of  the  rolling  heel  girders  and 
the  machinery.  Meanwhile  a  ferry  service  has  been 
instituted. 


New  Jersey  County  Adopts  Park  System 

THE  temporary  park  commission  for  Union  County, 
N.  J.,  noted  in  Enrjineerinc/  Npws-Record,  July  7, 
1921,  p.  21,  as  having  been  created  to  make  a  survey 
and  report  on  a  park  system  for  the  county,  has  been 
made  a  permanent  commission,  following  an  approval 
of  the  scheme  at  the  November  election.  Under  state 
legislation  secured  in  1895  by  Essex  County  to  enable  it 
and  other  counties  in  the  state  to  establish  county  park 
systems,  the  Union  County  Park  Commission  is  au- 
thorized to  spend  $2,500,000  for  the  acquisition  and  de- 
velopment of  parks.  All  but  one  of  the  members  of  the 
temporary  commission  for  Union  County  have  been  re- 
appointed, the  reappointments  including  Charles  Hansel, 
consulting  engineer,  a  resident  of  Cranford,  and  Caxton 
Brown,  another  engineer,  resident  in  Summit. 

Mr.  Hansel  informs  Engineering  News-Record  that 
some  three  years  ago,  acting  as  president  of  the  Cran- 
ford Civic  Board,  he  undertook  to  create  a  county- 
wide  sentiment  in  favor  of  a  county  park  sj-stem.  In 
furtherance  of  this  effort,  the  Union  County  Park  As- 
sociation was  organized  in  June,  1920,  and  Mr.  Hansel 
was  made  its  president.  This  association  conducted 
educational  work  that  resulted  in  a  petition  being  pre- 
sented to  the  presiding  Supreme  Court  justice  to  ap- 
point the  temporary  park  commission  already  mentioned. 
The  petition,  signed  by  .32  civic  and  other  non-political 
organizations,  was  presented  in  April.  1921,  since  which 
the  events  already  mentioned  have  occurred. 

Preceding  the  recent  election  the  members  of  the 
temporary  park  commission  conducted  a  campaign 
throughout  the  county  to  enlist  support  and  secure  a 
popular  vote  for  the  authorization  of  the  permanent 
commission.  Members  of  the  County  Park  Association 
joined  in  the  work.  Addresses  were  made  before  civic 
l)odies,  town  councils,  women's  clubs,  and  in  moving 
picture  theaters.  Prizes  for  the  best  essay  on  a  county 
park  .system  were  offered  through  the  schools,  and  com- 
mittees of  school  principals  and  teachers  were  posted 
on  the  subject  generally. 


Massachusetts  Law  Controls  Tank  Conslruclion 

In  Massachusetts  the  construction  of  "tanks  or  con- 
tainers for  the  storage  of  fluids  other  than  water"  is 
controlled  by  a  law  which  requires  that  permits  for 
constructing,  maintaining  or  using  any  such  tanks  must 
be  obtained  from  the  chief  of  the  district  police  (in  the 
metropolitan  district,  from  the  fire  prevention  commis- 
sioner"). These  officials  are  required  to  make  rules  and 
regulations  for  such  tanks,  subject  to  the  approval  of  the 
governor  and  council.  The  'aw.  which  was  passed  as  a 
result  of  the  Boston  molasses  tank  accident  in  1919,  does 
not  apply  to  tanks  constructed  principally  of  wood,  or  to 
tanks  of  10,000  gal.  or  less  capacity. 
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Training  the  Engineer  for  Industrial  and  Social  Service 

Two  Engineering  Educators  Discuss  the  Professional  and  Non-Professional  Opportunities 
of  the  Young  Engineer  and  the  Length  of  Course  Justified  in  Preparing  Him  for  Service 


Thr.  folloiifing  papers,  hy  Prof.  Frederic  Bass  and 
Prnf.  Hale  Sutherland,  ivere  stimulated  by  Prof.  Burr's 
discussion  on  the  si.r-ijear  course  in  engineering  before 
the  Society  for  the  Promotion  of  Engineering  Education 
at  New  Haven  last  June. 

Both  authors  lay  great  stress  on  the  need  for  a  broader 
training  and  both  base  their  arguments  on  a  high  pro- 
fessional conception  of  the  function  of  the  engineer. 
Prof.  Bass  holds  that  the  engineer  has  an  unexampled 
opportunity  to  project  his  ideals  of  service  into  public 
affairs  and  industry;  Prof.  Sutherland's  argument,  while 
differently  expressed,  has  the  same  purport. 

The  papers  deserve  a  thoughtful  reading  by  all  who 
are  interested  in  the  closely  related  topics  of  engineer- 
ing education  and  the  status  of  the  engineer. — EDITOR. 


Projecting  Professional  Ideas 
Into  Business 

By  Frederic  Bass 

Head  of  the  Department  of  Civil  Engineering. 
University  of  Minnesota 

A  NUMBER  of  arguments  have  been  presented  in  favor 
of  the  proposition  of  a  six-year  curriculum  for  engineers 
the  first  three  years  of  which  would  be  devoted  to  a  liberal 
training  in  fundamentals.  One  of  them  is  that  it  would 
eventually  result  in  securing  for  the  engineering  profession 
its  proper  place  in  public  esteem.  This  may  be  a  desirable 
result  of  such  a  curriculum  but  it  cannot.be  considered  as  an 
adequate  objective.  A  calling  meriting  the  distinction  which 
attaches  to  the  term  "profession"  must  require  of  its  mem- 
bers an  obligation  to  render  service  individually  and  col- 
lectively beyond  the  remuneration  or  immediate  recogni- 
tion which  they  receive  for  their  labor.  The  soldier,  the 
priest,  the  physician,  the  lawyer,  all  are  accorded  a  pro- 
fessional status  because  their  lives  are  primarily  devoted  to 
the  solution  of  the  great  human  problems  of  preservation 
of  social  order,  spiritual  welfare,  prevention  and  cure  of 
disease,  and  the  administration  of  justice.  It  is  true  that  all 
members  of  these  professions  do  not  take  this  view  of  their 
occupation,  but  that  does  not  invalidate  the  definition  of  a 
profession.  All  engineering  societies  announce  service  to 
mankind  as  the  purpose  of  engineering.  Altruism  is  the 
essential  motive  of  a  profession 

Trusteeship  ok  Wealth 

The  engineer  may  look  forward  to  the  day  when  his  call- 
ing will  be  accorded  a  professional  standing,  but  only  when 
the  preponderance  of  engineering  thought  and  conviction  is 
based  upon  the  conception  of  engineering  activity  as  an 
agency  for  devising  economic  and  just  solutions  of  the 
greater  problems  of  production  and  distribution.  Engineer- 
ing practice  has  grown  up  from  the  constructive  arts  as 
applied  to  materials;  it  later  adopted  the  methods  of  science 
and  developed  enormously,  particularly  in  the  last  half- 
century,  but  has  been  generally  considered  as  limited  to 
mechanical  or  chemical  achievements.  An  increasing  pro- 
portion or  men  receiving  a  formal  institutional  training  has 
entered  its  ranks,  men  who  sense  the  limitations  of  the 
mechanical  concept  and  who  realize  after  having  mastered 
the  technic  of  their  chosen  province  that  they  have  been  out 
of  touch  with  the  greater  human  forces  underlying  their 
occupation.  Engineering  is  a  part  of  business  and  most 
business  today  is  conducted  with  an  overwhelming  regard 
for  immediate  profits.  While  profit  is  necessary  for  the 
continuance  of  business,  the  professional  man,  as  a  partici- 
pant, must  regard  profit  as  subordinate  to  the  real  needs 
I  to  which  the  business  ministers.  A  business  conducted  upon 
I  this  principle  will  possess  a  stability  which  enaCles  it  to 


successfully  meet  irregular  demands  for  its  product  as  well 
as  interval  disturbances.  The  professional  man,  in  business 
or  out,  must  regard  himself  as  a  trustee  of  wealth.  This 
viewpoint  is  not  lacking  among  the  ranks  of  many  of  the 
great  financiers  and  business  men  of  today,  nor  among  the 
leaders  of  public  life.  These  men  are  building  for  the  future 
in  a  large  way. 

Since  engineers  are,  because  of  the  need  for  their  scientific 
training,  entering  the  management  field  which  includes  the 
technical  field,  they  have  before  them  the  prospect  of  taking 
an  important,  if  not  a  dominating  influence,  in  the  conduct 
of  commerce,  industry,  and  public  affairs,  provided  that  is 
accepted  as  the  objective  of  their  training.  If  the' engineer- 
ing fraternity  becomes  sufliciently  impressed  with  the  value 
of  the  training  now  received  in  engineering  schools  in  ac- 
curate observation,  correct  analysis  and  interpretation,  and 
the  design  or  formulation  of  constructive  programs,  can 
visualize  its  beneficial  application  to  business,  public  and 
private,  can  add  to  it  the  professional  sense  of  trusteeship, 
and  can  bring  pressure  to  bear  upon  engineering  education 
to  accept  this  greater  range  of  vision,  engineering  need  not 
remain  a  subordinate  occupation;  it  will  attract  the- highest 
type  of  man  because  his  opportunities  will  not  be  subject  to 
the  limitations  of  the  present. 

Length  of  Course 

If  it  be  the  objective  of  engineering  to  provide  merely  for 
the  routine  investigation,  designing,  construction  and  opera- 
tion of  structures  and  equipment  used  for  production  or  dis- 
tribution, the  usual  four-year  college  course  is  probably  too 
long,  but  if  it  be  the  mission  of  engineering  to  carry  its 
analytical  and  synthetic  methods  into  the  business  of  which 
it  is  a  part,  then  the  four-years'  course  is  insufficient  either 
to  attract  or  to  train  the  type  of  man  who  must  master  not 
only  material  but  great  social  and  economic  problems.  Not 
only  a  longer  course  of  study  is  needed  but  a  diff'erent  type 
of  study,  one  motivated  by  an  ideal  and  provided  with  a 
practical  program. 

Mathematics  and  physics  are  generally  regarded  as  the 
sole  fundamental  studies  in  an  engineering  course  because 
they  supply  the  knowledge  of  natural  law  and  the  means  of 
correctly  interpreting  it.  But  a  comprehensive  knowledge  of 
history,  political  science  and  economics  is  none  the  less 
essentially  fundamental  in  the  training  of  the  engineer  of 
the  future.  Not  only  should  these  subjects  be  included  in  a 
professional  engineering  curriculum,  but  they  should  be 
connected  definitely  with  the  problems  of  industry. 
.Frequently  the  engineering  student  has  an  opportunity  to 
get  a  smattering  of  these  subjects,  or  of  their  subdivisions, 
but  they  are  often  regarded  by  him  as  incidental,  because 
taught  as  having  only  incidentally  a  relation  to  engineering. 
The  same  observation  may  be  made  of  means  of  personal 
expression.  The  engineer  is  usually  taught  to  express  his 
thought  almost  exclusively  in  the  form  of  mathematics, 
graphical  drawings,  and  structural  or  machine  design.  Ex- 
cellent as  are  these  concise  means,  he  almost  universally  is 
deficient  in  the  facile  use  of  written  and  spoken  language. 
His  poverty  in  this  respect  is  the  subject  of  common  observa- 
tion. He  is  confined  too  exclusively  to  his  adopted  metho<l 
and  thereby  loses  the  power  to  communicate  with  groups  of 
men  whose  thought  runs  perhaps  in  parallel  but  different 
channels.  The  engineer's  training  tends  to  narrow  channels 
which  are  frequently  worn  so  deep  that  he,  working  indus- 
triously at  the  bottom,  never  looks  over  the  top,  and  often 
cannot  if  he  will.  The  usual  engineering  course  needs  more 
language,  both  oral  and  written,  English   and  foreign. 

The  engineering  student  needs  to  know  where  his  work  in 
its  simpler  phases  impinges  upon  that  of  individuals  and 
groups  in  other  occupations  and  professions;  as  a  practicing 
engineer  later  he  will  then  appreciate  where  it  overlaps  and 
merges  in  more  complex  situations  and  the  path  which  his 
non-engineering  associates  have  travelled  in  arriving  at  the 
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point  of  juncture  with  him,  as  well  as  the  ground  which  they 
occupy  at  the  time.  Every  professional  engineer  should  bet- 
ter understand  non-engineering  people  and  their  various 
modes  of  thought,  expression  and  action,  the  reactions 
among  groups,  and  especially  their  significance  at  this  un- 
precendented  period  of  world  history. 

Curricula  of  Various  Lengths 

Having  set  an  ultimate  objective  and  marked  out  some  of 
the  means  by  which  it  may  be  reached,  it  becomes  possible 
to  discuss  the  features  of  an  education  which  will  prepare 
engineers  for  their  destinies.  The  plan  of  a  six-years' 
course,  the  first  three  years  given  to  a  course  in  the  college 
of  liberal  arts  followed  by  three  years  in  engineering,  pre- 
sumes that  a  broad  foundation  is  laid  in  the  first  period. 
A  foundation  suitable  for  any  superstructure  generally  re- 
quires some  preliminary  excavation,  which  in  the  situation 
before  us  means  an  opening  of  the  student's  mind  by  excit- 
ing his  interest  and  motivating  his  study.  The  means  by 
which  this  can  be  done  must  be  by  a  co-ordinated  curriculum, 
administered  by  men  who  know  its  meaning  and  purpose. 
Many  of  the  instructors  in  the  junior  years  of  colleges  of 
liberal  arts  today  are  themselvqs  highly  trained  specialists 
who  have  won  their  places  by  research  in  restricted  fields. 
Moreover  such  colleges  are  as  a  rule  divided  into  depart- 
ments, one  might  almost  say  compartments,  without  suffi- 
cient means  of  inter-communication.  If  the  earlier  years  of 
a  student's  course  can  be  so  planned  that  he  can  pursue 
courses  in  English,  economics,  political  science  and  language 
in  parallel  with  engineering  and  have  their  inter-relations 
made  evident  to  him  there  can  be  no  doubt  but  that  an  ideal 
training  would  result,  but  this  correlation  should  be  assured 
before  such  a  plan  as  Professor  Burr  purposes  is  adopted. 
As  expressed  by  Dean  Cooley  of  the  University  of  Michigan, 
a  "ribbon"  system  instead  of  a  "block"  system  should  be 
used.    The  ribbons  should  be  woven  into  a  substantial  fabric. 

The  point  is  made  that  all  of  the  students  desiring  to 
pursue  engineering  cannot  afford  to  do  so  if  the  course  is 
made  as  long  as  five  or  six  years.  This  is  no  argument  at 
all;  there  are  today  many  boys  desiring  to  study  engineer- 
ing who  cannot  aff'ord  to  take  the  necessai-y  four  years 
from  productive  eff'ort;  should  we  therefore  reduce  the 
course  to  three  years  or  one?  There  is  nothing  inviolable 
or  sacred  about  the  figure  four;  if  the  demands  for  the  best 
service  which  the  engineering  profession  can  give  require 
five  or  seven  years,  then  it  becomes  the  duty  of  the  engineer- 
ing schools  to  furnish  that  training. 

Probably  the  lengthening  of  the  curriculum  would  result 
in  fewer  students.  No  doubt  it  would  at  first,  have  a  very 
marked  effect  of  this  character,  and  possibly  a  permanent 
one.  This  would  leave  the  demand  for  draftsmen  and  field, 
shop  or  office  assistants  unsatisfied.  It  is  in  all  probability 
true  that  a  considerable  number  of  young  men  enter  and 
graduate  from  four-year  engineering  courses  who  would 
have  done  better  both  for  themselves  and  the  colleges  in 
which  they  studied  to  have  terminated  their  course  at  the 
end  of  t\vo  years.  These  are  men  who  have  the  type  of 
mind  that  develops  almost  wholly  through  practical  ex- 
perience, men  who  may  be  satisfied  with  or  who  may  be 
limited  to  action  in  the  more  restricted  fields  of  engineer- 
ing. Concurrently  with  the  introduction  of  longer  courses 
in  engineering,  the  present  four-year  courses  should  be  re- 
tained or  better  shortened  to  three  or  two  years  and  as 
experience  dictates,  revised  in  character.  Graduates  from 
such  courses  should  be  given  a  certificate  of  graduation, 
possibly  conferring  a  title,  such  as:  "Graduate  in  Engineer- 
ing from  .Junior  College." 

The  writer  is  of  the  opinion  that  these  shorter  courses 
should  be  offered  in  universities  only  in  localities  where 
there  are  no  other  schools  to  give  them,  such  as  Wentworth 
Institute  in  Boston  or  the  Dunwoody  Institute  in  Min- 
neapolis. State  universities  must,  on  account  of  the  ex- 
pediencies of  their  situation,  often  develop  with  less  free- 
dom than  the  endowed  universities  and  consequently  be  re- 
quired to  administer  courses  not  really  of  collegiate  grade. 

In  any  course  of  engineering,  it  is  the  opinion  of  the 
writer  that  a  close  identification  of  the  student's  classroom 
work  with  the  practice  of  engineering  and  with  industry 


should  be  maintained.  It  required  enormous  persistence, 
patience  and  labor  to  establish  the  co-operative  coui-ses  at 
Cincinnati,  but  the  experiment  has  been  successful  and  in 
modified  forms  the  plan  is  being  followed  elsewhere. 

It  cannot  be  maintained  as  a  simple  proposition,  that  all 
engineering  courses  should  be  standardized  at  six  instead  of 
four  years.  But  it  can  be  truly  said  that  the  engineering 
profession  has  before  it  a  formidable  task  in  projecting  its 
ideals  of  service  and  its  scientific  methods  into  public  affairs 
and  industry  and  that  in  this  greater  task  a  more  broadly- 
trained  engineer  will  be  required  than  in  the  past.  The  com- 
bined efforts  of  teachers  of  engineering  and  of  the  most 
farsighted  men  of  practice  in  engineering  will  be  necessary 
to  study  the  present  situation  in  the  light  of  future  demands 
in  order  that  a  well-balanced  program  may  be  formulated 
for  the  training  of  members  of  the  future  profession  of 
engineering.  Such  a  study  should  be  amply  financed  over 
a  period  of  several  years. 


l^isioning  the  Opportunity)  of  the  Engineer 

By  Hale  Sutherland 

.\ssistant  Professor  of  Structural  Engineering,  Massiichusetts 
Institute  of  Technology 

THAT  ANY  particular  engineer  is  a  professional  man  is 
often  a  very  debatable  question:  That  engineering  is  a 
profession  can  hardly  be  questioned,  although  its  qualified 
practitioners,  fully  entitled  to  professional  status,  are  not 
yet  sharply  defined  as  a  legal  group  by  any  general  system 
of  licensing  as  is  the  case  with  our  doctors  and  lawyers.  The 
clear-cut  definition  of  the  Century  Dictionary  may  be  used 
to  establish  this  contention:  A  profession  is  a  "vocation 
in  which  a  professed  knowledge  of  some  department  of 
science  or  learning  is  used  by  its  practical  application  to  the 
affairs  of  others,  either  in  advising,  guiding  or  teaching 
them  or  in  serving  their  interests  or  welfare  in  the  practice 
of  an  art  founded  on  it.  *  *  *  The  word  implies 
*  *  "^  an  application  of  such  knowledge  to  uses  for 
others  as  a  vocation  as  distinguished  from  its  pursuit  for 
one's  own  purpose." 

In  arguing  the  case  the  tendency  often  has  been  to 
emphasize  the  technical  qualifications  of  the  engineer,  the 
extent  and  depth  of  his  specialized  knowledge,  and  his  ex- 
pert judgment.  But  an  essential  element  of  professional 
work  is  the  application  of  this  expert  knowledge  to  the  use 
of  others.  The  professional  man  deals  always  with  clients 
to  whom  he  owes  a  peculiar  loyalty,  yet  he  may  not  favor 
one  client  at  the  expense  of  another  and  in  the  largest 
sense  his  loyalty  is  to  society,  the  sum  of  all  possible 
clients.  The  humanitarian  ideals  have  always  bulked  large 
in  the  thought  of  the  learned  professions  and  the  masses 
have  always  turned  to  these  groups  for  leadership  even  out- 
side their  limited  fields  of  professional  knowledge. 

This  standing  apart  of  the  professional  man  as  bound  by 
purpose  to  a  larger  end  than  his  own  individual  advance- 
ment is  of  immense  significance.  The  struggles  of  opposing 
interests  and  ideas  in  our  civilization  today  are  so  tre- 
mendous, the  results  so  uncertain  and  of  necessity  bound 
to  be  so  far-reaching  that  the  average  man  stands  uncer- 
tain and  aghast.  He  is  sure  of  but  one  thing  and  that  is 
that  there  must  be  less  of  conflict,  more  of  co-operation, 
and  this  principle  he  applies  to  the  solution  of  all  difficulties, 
large  and  small.  In  this  judgment  he  is  supported  by  the 
sociologists  who  tell  us  that  the  advance  of  civilization  is 
measured  by  the  advance  of  the  idea  of  co-operation.  Now 
the  spirit  of  co-operation  is  pre-eminently  the  spirit  of  the 
professional  man  and  one  writer  has  gone  so  far  as  to  say 
that  society  progresses  in  the  measure  that  additional 
groups  of  workers  take  as  their  own  the  standards  and  pur- 
poses of  the  profession.  So  in  the  larger  view  of  things 
the  demand  of  the  engineer  to  be  counted  as  standing  with 
the  minister,  the  doctor  and  the  lawyer,  is  not  a  mere  seek- 
ing of  selfish  preferment,  but  is  a  declaration  of  his  recogni- 
tion of  his  function  in  the  work  of  the  evolving  race,  of  his 
duty  to  place  his  specialized  knowledge  at  the  disposal  of 
society  for  the  advancement  of  all.  Anyone  who  has  read 
of  late   the  writings  of  engineers   supporting  their  claim 
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cannot  have  failed  to   note   the   large  place  taken   by   the 
thought  of  community  loyalty. 

The  justice  of  Prof.  Burr's  plea  for  the  full  professional 
training  of  the  engineer  is  therefore  easy  to  establish. 
Every  engineer  should  grasp  the  full  significance  of  the  de- 
mand he  makes  when  he  seeks  recognition  as  a  professional 
man.  No  engineer  can  understand  the  significance  of  this 
claim  and  merit  the  higher  rating  unless  he  has  gained  a 
sympathetic  knowledge  of  mankind's  advance  up  from  the 
savagery  of  the  prehistoric  past  into  the  complex  and  dis- 
ordered present.  Only  such  knowledge  can  face  intelligently 
and  without  prejudice  the  pagan  logic  of  the  reactionary  and 
the  maudlin  sentimentality  of  the  radical  whose  clamor 
confuses  our  ears  these  days.  Wisdom  and  good  will  are 
needed  to  solve  the  problems  that  threaten  ciyilization  and 
the  professional  man  is  bound  by  his  loyalty  to  a  leading 
part  in  their  solution. 

Historical  Knowi.eix5e  Needed 

The  sympathetic  knowle(Jge  that  will  command  this  loyal 
purpose  must  of  necessity  include  certain  definite  subjects: 
The  story  of  the  life  of  man  on  this  globe  from  his  earliest 
beginnings  to  the  present,  the  story  of  the  various  com- 
munity groups  he  has  formed  and  now  maintains,  their 
varying  fortunes,  the  organization  and  direction  of  these 
groups,  the  ways  in  which  they  have  made  and  now  make 
their  living,  the  nature  of  their  environment,  the  laws  of  the 
natural  world  in  which  man  lives,  and  the  efforts  he  has 
made  to  arrive  at  an  understanding  of  life  by  rational 
mquiry  and  by  emotional  evaluation.  History,  the  human- 
istic sciences  (sociology,  economics,  government),  natural 
science  and  mathematics,  philosophy,  literature:  Here  are 
five  fields  of  learning  in  which  a  man  must  have  real  under- 
standing if  he  is  to  comprehend  the  significance  of  the  vast 
evolutionary  procession  in  which  we  move  and  work  intelli- 
gently for  progress.  And  of  course  to  perform  his  special 
task  in  society  the  professional  man  must  have  expert 
knowledge  and  ability  in  his  chosen  specialty.  Can  the 
engineering  profession  do  less  than  demand  that  in  the 
future  its  members  receive  a  training  of  this  scope? 

One  of  the  most  vital  and  interesting  of  recent  contribu- 
tions to  educational  discussion  is  Mr.  H.  G.  Wells'  proposi- 
tion that  the  backbone  of  education  is  history.  He  is  assert- 
ing the  same  thesis  that  is  here  maintained,  that  the  schools 
should  open  to  us  the  broad  horizons  of  the  evolving  world 
race  and  set  our  own  interests  and  purposes  to  racial  ends. 
He  is  not  greatly  interested  in  dynasties  and  dates  but  he  is 
very  much  concerned  with  getting  a  clear  picture  of  what 
man  is  like,  his  ways,  thought  and  doings,  past  and  present, 
that  explain  man  today  and  the  world  situation  by  which 
ne  is  faced.  He  makes  this  background  of  the  past  and  the 
k'ast  conflict  of  the  present  very  live  and  real  in  his  "Out- 

ine  of  History."  One  comes  from  a  reading  of  that  book 
A'ith  a  vivid  idea  of  what  the  word  "history"  really  means 

ind  with  a  vast  aversion  to  the  scholastic  deadness  that  so 

)ften  masquerades  by  that  name. 

"Scholastic"  Knowlkdt.e  Deadly 

As  history  requires  to  be  related  to  the  living  processes 
)f  the  present  so  all  subjects  are  under  the  same  necessity 
f  they  are  to  have  living  force.  That  which  is  studied  for 
tself,  for  its  own  interest  or  beauty,  is  a  scholastic,  a  dead 
hing.  When  this  principle  is  adhered  to  a  course  in  Latin 
las  living  value:  What  are  our  memories  of  our  schoolboy 
Latin?  When  this  principle  is  disregarded  our  courses  in 
listory,  social  science  and  literature  become  dead  and  vapid 
icholasticisms.  So  it  is  not  enough  to  outline  a  curriculum. 
^or  will  it  be  enough  to  specify,  "All  courses  shall  be  so 
Jrranged  and  taught  that  the  i-ignificance  of  the  subject  in 
he  life  story  of  humanity  shall  be  plain."  The  end  can  be 
ittained  only  by  ensuring  that  our  teachers  be  men  of 
•  ision  fir.st  and  scholars  second. 

The  colleges  are  in  a  very  self-depreciatory  mood  at  the 
iresent  time.  They  complain  that  their  graduates  are  nar- 
row in  range  of  knowledge  and  interest  and  too  often  self- 
centered  in  their  view  of  life.  Our  engineering  schools 
join  in  these  complaints  and  add  that  the  average  of  student 
technical  ability  and  initiative  is  far  from  what  it  should 


be.  Of  course  the  prime  trouble  lies  in  the  roots  of  human 
nature,  in  our  inertia,  our  content  to  remain  without  under- 
standing and  to  live  on  the  plane  of  least  effort:  or  briefly 
it  lies  in  our  being  asleep,  unaware  of  the  tremendous  drama 
in  which  we  move  and  of  the  immense  possibilities  that 
await  the  active  player  of  his  part.  The  schools  have  failed 
because  they  have  not  awakened  their  students  to  life  and 
action.  They  have'  not  awakened  their  students  because 
they  have  not  convinced  them  that  there  is  any  vital  con- 
nection between  their  studies  and  the  daily  life  of  the  world, 
because  they  have  not  introduced  eager  young  minds  to  the 
fresh  and  stirring  human  problems  that  awaken  imagina- 
tion and  purpose.  (A  fine  statement  of  the  problem  is  to  be 
found  "The  Liberal  College"  by  President  Meiklejohn  of 
Amherst.  The  outline  of  the  fundamentals  of  liberal  knowl- 
edge here  given  follows  his  argument.)  The  curriculum  is 
largely  to  blame  in  all  this:  it  contains  too  much  of  the 
scholastic:  its  range  is  limited,  leaving  great  gaps  in  the 
student's  knowledge  of  life.  We  teachers  are  more  to 
blame;  we  have  taught  too  much  from  the  academic  and  not 
enough  from  the  human  point  of  view:  we  have  not  had 
enough  life  in  ourselves  to  awaken  life  in  others. 

Conclusions 

Perhaps  at  the  present  stage  of  growth  of  our  race  these 
failures  were  inevitable.  We  all  know  how  few  are  the 
men  and  women  whose  horizon  extends  beyond  their  own 
petty  concerns  and  how  heavily  our  own  spirits  move.  But 
in  endeavoring  to  set  forth  the  essentials  of  a  proper  train- 
ing for  the  engineering  profession  we  should  face  these  fail- 
ures and  do  what  we  can  to  ensure  that  henceforth  the 
young  men  who  receive  our  engineering  degree  not  only 
shall  have  been  made  familiar  with  a  certain  range  of  facts 
and  ideas,  but  that  they  shall  possess,  as  a  class,  vigor  of 
mind  and  life,  broad  sympathy  and  purpose,  qualities  that 
grow  with  properly  directed  labor  in  humanistic  studies. 
Properly  speaking,  then,  this  end  .should  be  attained  as  a 
result  of  the  strictly  collegiate  work  anif.  such  should  be 
the  sturdy  quality  of  the  men  who  matriculate  in  engineer- 
ing henceforth. 

A  large  part  of  the  difficulties  of  technical  education  will 
disappear  when  the  men  who  seek  that  training  come  to 
our  schools  with  alert  and  vigorous  mental  power.  The 
present  immaturity  and  low  average  of  ability  result  in 
courses  definitely  low  in  standard  of  rigor  and  accomplish- 
ment. The  rest  of*the  reform  in  technical  schools  is  largely 
one  of  detail — the  pruning  of  overcrowded  curricula  and 
courses,  the  maximum  possible  elimination  of  the  merely 
informational,  the  giving  of  more  time  to  economic  and 
industrial  factors,  increased  emphasis  on  disciplinary 
studies   and   basic   principles. 


Compensation  Damages  for  Typhoid  Death 

The  Ohio  Court  of  Appeals  has  decided  that  "death 
from  typhoid  fever  caused  by  drinking  impure  water 
is  compen.sable  under  the  Workmen's  Compensation 
Statute"  of  Ohio  (decision  of  Sept.  12,  1921;  the 
Industrial  Commission  of  Ohio  v.  Cross  et  al).  The 
decision  is  thus  summarized  in  Public  Health  Rrpcn-ts, 
Nov.  11,  1921.  "The  decedent  was  employed  by  the  city 
park  department  as  inspector  of  certain  construction 
work.  The  only  drinking  water  available  in  the  vicinity 
of  the  place  where  the  construction  work  was  being 
done  was  from  a  spring  near  by.  After  the  decedent 
was  taken  ill,  the  spring  water  was  examined  by  the 
health  department  and  found  to  contain  typhoid  fever 
germs.  In  Ihe  course  of  the  opinion  the  court  of  ap- 
peals said:  'While  there  might  be  an  extended  discus- 
sion and  difference  of  opinion  as  to  what  is  meant  by 
the  term  'injured,'  in  construing  the  term  as  used  in 
the  statute,  we  do  not  think  the  legislature  meant  that 
the  injury  must  be  caused  by  the  application  of  external 
force.  The  man  was  as  much  injured  by  the  contracting 
of  typhoid  fever  as  if  injury  had  been  inflicted  by  ex- 
ternal force.'  " 
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Suldbach  Tests:  A  Swiss  Study  of  Bridge  Action 

Exhaustive  Measurements  on  6,3-Foot  Single-Track  Pony-Truss  Span  Under  Test  Axle  and  Lateral 
Loads — Continuity  of  Stringers — Chord  Stress  in  Floor — Top-Chord  Bending 


A  REMARKABLE  study  of  bridge  action  carried  out 
in  Switzerland  throws  valuable  light  on  questions  of 
continuity  due  to  interaction  of  the  sepai'ate  elements  of 
truss  bridge  framework.  It  affords  the  clearest  picture 
of  the  behavior  of  a  pony-truss  structure  that  has  ever 
been  obtained  e.xperimentally,  and  it  defines  the  inter- 
relation of  the  various  parts  of  the  floor  construction 
and  their  relation  to  the  bottom  chord  and  crossframe 
construction  virtually  for  the  first  time.  No  publica- 
tion of  the  data  or  the  results  has  yet  been  made,  al- 
though the  tests  were  carried  out  three  years  ago.  The 
following  abstract  of  the  investigation  is  based  on  a 
manuscript  copy  of  the  report,  supplied  by  M.  Ros, 
secretary  of  the  Swiss  Bridge  Builders  and  Structural 
Fabricators  Association,  which  carried  out  the  work  as 
pai't  of  the  ambitious  research-test  program  outlined  in 
Engineering  Neivs-Record  of  June  30,  1921,  p.  113. 
Bridge  Data. — The  bridge  tested  is  a  single-track  rail- 


full  height  of  the  posts,  22  in.  wide  at  the  base  (24  in 
the  case  of  the  end  post)  by  3  in.  thick,  spliced  into  the 
floor-beam  webs.  The  stringers  are  single  12|-in. 
I-beams. 

Test  Methods. — All  the  tests  were  made  under  static 
loading,  using  a  single  concentration  of  known  amount. 
For  vertical  loading,  a  single-axle  test  load  of  24.9 
metric  tons  (27,440  lb.  per  wheel)  was  provided.  The 
test  axle  was  arranged  at  mid-length  of  a  four-wheel 
truck,  with  vertical  adjustment  enabling  the  full  weight 
of  the  truck  to  be  concentrated  on  it  when  in  position 
for  test.  Horizontal  loading  of  the  top  chord  was  pro- 
vided by  a  straining  tackle  with  spring-scale  dynamom- 
eter (Fig.  1),  which  could  be  put  in  place  between  the 
top  chords  and  by  which  a  horizontal  force  of  4.408  lb. 
acting  to  pull  the  top  chords  together  was  applied. 

Measurements  of  stresses,  deflections  and  slopes  were 
made  on  various  members  of  floor,  trusses  and  laterals, 
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F:<;.  1.      .STRES.S-TEST  ARRANGEMENTS  ON  SULDBACH  BRIDGE 
At  left,  strain  yoke  tor  lateral  loading  oC  top  choid :  test  truck  in  rear.     At  right,  cxtensonieters,  deflection  recorders, 

and  clinomcter.s  on  stringers. 


way  span,  one  of  a  pair  on  double-track  line  of  the 
Lotschberg  Ry.  over  the  Suldbach  near  Miilenen.  It 
is  a  pony-truss  parallel-chord  span  63  ft.  4]  in.  long 
center  to  center  of  end  bearings,  comprising  eight  panels 
of  7.92  ft.  each.  The  trusses  are  7.89  ft.  deep  center  to 
center  of  web  connections,  and  8.18  ft.  deep  over  all. 
The  roadway  width  center  to  center  of  trusses  is  16.42 
ft.  and  the  two  lines  of  stringers  are  spaced  .5.90  ft. 
apart,  '''he  panel  length  of  the  bottom  lateral  .system 
is  two  truss  panels.  The  truss  web  .system  comprises 
posts  at  all  panel  points  and  crossed  diagonals  in  each 
panel.  The  rails  rest  on  wooden  cross-ties  on  I-beam 
stringers. 

The  truss  chords  are  single-web  T  sections  consisting 
of  a  web  plate  14  x  J  in.,  two  angles  3  wi  x  3  i''.i  x  jl,  and  one 
or  two  cover  plates  14  in.  wide.  The  posts  are  star 
sections  of  four  angles  2'i  x  2-;  x  i!  in.;  the  compression 
and  counter  diagonals  two  7-in.  channels  or  two  T's 
back  to  back,  the  tension  diagonals  two  7  or  9-in.  flat 
bars.  The  floorbeams  are  20-in.  plate  girders  connected 
to  the  posts  by  triangular  bracket  plates  extending  the 


usually  under  a  succession  of  different  positions  of  the 
test  load.  In  most  instances  the  results  were  plotted 
in  the  form  of  influence  lines  (showing  the  variation  of 
effect  at  a  given  point  under  a  traveling  load,  plotted 
along  the  travel  of  the  load).  The  deflection  and  slope 
measurements  checked  closely  with  the  stress  measure- 
ments, but  in  some  cases  the  former  served  to  bring  out 
a  particular  effect  more  prominently.  A  sufl^cient  num- 
ber of  extensometers  was  used  at  any  one  measuring 
point  (compare  Fig.  1,  right-hand  view)  to  give  the 
stress  at  the  principal  corners  of  the  cross-section,  so 
that  the  true  mean  stress  could  be  determined  as  well 
as  the  amount  of  vertical  and  lateral  bending  and  tor- 
sion. The  torsion  of  various  members  was  determined 
directly  by  clinometer  measurements,  which  were  also 
used  in  determining  the  change  of  slope  of  a  point  on 
floorbeam,  post  or  stringer  during  the  travel  of  a  load. 
The  tests  with  horizontal  force  applied  to  the  top 
chord  gave  little  or  no  information  additional  to  that 
furnished  by  the  vertical-load  measurements.  Testn 
with  simultaneous  horizontal  and  vertical  loading  COB' 
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FIG.  6.     VERTICAL  AND  LATERAL 
BEXDING  IN  BOTTOil  CHORD 


Mean  unif  stresses 

in  second  ibur 
c//agpnci/5 

FIG.  S.      DISTRIBUTION  OP  STRESS 
BETWEEN  TWO  WEB  SYSTEMS 


FIG.    9.      TOP-CHORD   BENDING 

UNDER  VERTIC-VL  LOAD; 

ELASTIC    CONTINUITY 

Honzcnfaf  had  afY 
■SIcpe  at  A 


FIG.  4.     FLOORBEAM  STRESS  AND 
SLOPE    INFLUENCE   LINES 


7.      TOP-CHORD    STRESS 
INFLUENCE  LINES 


irmed  the  applicability  of  the  rule  of  superpo.sition. 
»Vith  a  single  exception,  the  following  summary  reports 
)nly  vertical-load  measurements. 

Striiiijer  Conlinuity. — Some  typical  results  of  the 
itringer  measurements  are  shown  in  Fig.  2.  Curves  are 
{iven  of  flange  stress  at  the  third-point  of  the  third 
lanel,  and  of  angular  deflection  at  points  in  the  second 
ind  third  panels  close  to  the  floorbeam  between  these 
lanels;  all  the  curves  are  drawn  as  influence  lines, 
rhey  exhibit  the  continuity  of  the  bottom  chord  at  first 
dance.  The  stress  curve,  which  is  rather  more  sym- 
metrical and  consistent  than  those  obtained  in  some  of 
he  other  panels,  is  remarkable  in  indicating  the  effect 
jf  the  general  deflection  of  the  span  and  the  floorbeam 


CLINOMETER    READINGS 
ON    CROSS-FRAMES    UNDER 
HORIZONTAL  LOAD 
AT  MIDSPAN 

deflection;  reverse  bending  does  not 
begin  as  soon  as  the  load  passes  off 
the  stringer,  but  only  when  the  load 
has  passed  some  distance  beyond  tho 
first  tie  in  the  next  span.  The  sketch 
of  the  stringer  connection  to  th>? 
floorbeam  given  in  the  figure  shows 
that  the  attachment  is  not  superior  in  rigidity  to  that 
ordinarily  used. 

The  measurement  of  slope  at  two  cross-sections  in 
adjoining  panels,  these  sections  being  on  opposite  sides 
of  the  same  floorbeam,  brings  out  the  continuity  of  the 
stringers  even  more  clearly,  though  the  difference  be- 
tween the  curves  for  the  two  points  is  not  explained  by 
the  data. 

The  curve  of  stress  at  center  of  gravity  of  the 
stringer,  derived  from  the  measured  flange  stresses  and 
shown  by  dash-and-dot  lines  in  Fig.  2,  theoretically  in- 
dicates participation  of  the  stringers  in  the  transmission 
of  bottom-chord  stress,  but  the  effect  is  considered  to  be 
within  the  limits  of  experimental  error.    The  effect  of 
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floor  tension  was  found  more  definitely  in  the  lateral 
bending  of  the  floorbeams  and  in  the  stresses  of  the 
bottom  lateral  system. 

With  respect  to  the  latter,  the  specimen  stress  in- 
fluence lines  given  in  Fig.  3  are  instructive.  In  all 
three  cases  they  show  a  resultant  tension,  especially 
pronounced  when  the  load  is  in  the  two  panels  of  the 
laterals  nearest  the  point  of  measurement.  As  these 
curves  were  taken  under  vertical  loading,  the  stress  in 
the  laterals  is  due  to  the  elongation  of  the  chords  and 
to  the  spreading  of  the  bottom  chords  near  the  loaded 
panels  by  the  stretch  of  the  bottom  flanges  of  the  floor- 
beams.  Probably  the  stretch  of  the  bottom  flange  of 
the  stringer  while  bending  under  load  also  plays  a  part 
in  creating  tension  in  the  laterals.  It  is  to  be  borne  in 
mind  that  the  laterals  are  riveted  to  the  bottom  flanges 
of  the  floorbeams  at  the  intersection  points,  which  con- 
nection resulted  in  introducing  a  number  of  apparent 
anomalies  into  the  lateral  as  well  as  the  floorbeam 
stresses. 

The  pronounced  bending  in  the  members  of  the  lateral 
system  and  the  inequality  in  stress  distribution  between 
the  two  diagonals  of  a  single  panel  (see  lower  curves  in 
Fig.  3)  also  invite  attention. 

Beam  and  Chord  Behavior 

Floorbeam  Stresses. — Continuity  of  the  iloor  is  fur- 
ther demonstrated  by  the  measurements  of  floorbeam 
flange  stresses,  one  set  of  which  is  plotted  in  Fig.  4.  an 
influence  line  of  stress  of  the  floorbeam  three  panels 
from  the  expansion  end.  It  will  be  seen  that  very  pro- 
nounced bending  exists  in  the  floorbeam  for  some  time 
after  the  load  has  passed  off  the  tributary  stringer 
panels.  The  four  separate  curves  shown  by  light,  full, 
and  dotted  lines  respectively  represent  the  two  edges  of 
upper  and  lower  flanges  respectively,  and  the  heavy  full 
lines  f derived  from  the  others)  refer  to  the  middle  of 
the  flange  width.  The  stres.ses  in  the  opposite  edges  of 
either  flange  give  clear  evidence  of  considerable  side- 
wise  bending  of  the  floorbeam,  reversing  under  the  load. 

Clinometer  measurements  near  the  ends  of  the  floor- 
beams  were  also  made  during  the  passage  of  the  test 
load;  one  influence  line  is  included  in  Fig.  4.  It  gives 
evidence  that  there  was  downward  bending  in  the  floor- 
beam  while  the  load  remained  within  two  panels  of  it, 
and  thus  tends  to  show  that  the  truss  deflection  played 
a  negligible  part  in  its  effect  on  the  behavior  of  the 
floor,  and  that  the  continuity  of  the  floor  itself  was  the 
dominant  feature. 

Crossframe  Action. — Two  sets  of  observations,  out  of 
a  large  number,  on  the  behavior  of  the  crossframe  (floor- 
beam,  posts  and  bracket  gussets)  are  reproduced  in  Fig. 
5,  together  with  a  location  diagram.  They  refer  to  the 
mid-span  frame  (V).  The  influence  diagram  of  stresses 
in  the  posts  and  brackets  at  track  level  (point  114) 
shows  very  pronounced  Ijending  in  the  post,  of  rever.sed 
direction,  as  the  load  moves  along  the  span.  While  the 
major  bending  is  that  in  the  plane  of  the  floorbeam, 
with  pronounced  tensile  stress  along  the  inner  edge  of 
the  bracket  plate  when  the  frame  in  question  is  loaded, 
there  is  also  a  decided  bending  in  the  longitudinal  direc- 
tion, reversing  as  the  load  passes  the  crossframe. 

Slope  measurements  by  clinometer  made  at  the  top 
and  at  two  points  near  the  base  of  the  crossframe,  as 
indicated  in  the  location  diagram,  bring  out  the  influ- 
ence of  the  lateral  deflecting  tendency  of  the  top  chord 
upon  the  crossframe  action.     The  slopes  near  the  base 


of  the  frame  are  very  regular,  and  quite  in  accord  with 
the  floorbeam  bending  as  shown  in  Fig.  4;  the  slope  at 
the  top,  however,  decreases  as  the  load  comes  on  the 
floorbeam  of  the  crossframe  in  question,  evidently  due 
to  an  outward  pressure  exerted  by  the  top  chord  tend- 
ing to  resist  the  distortion  of  the  crossframe.  Appar- 
ently this  action  accounts  for  the  tensile  stress  developed 
at  the  inner  edge  of  the  bracket  plate,  shown  in  the 
stress  diagram. 

Chord  Stresses. — While  the  chord-stress  measure- 
ments show  diagrams  that  in  general  check  closely  with 
what  would  be  expected,  a  number  of  interesting  anoma- 
lies appear. 

In  the  case  of  the  bottom  chord,  decided  differences 
in  the  behavior  of  the  corresponding  members  of  the  two 
opposite  trusses  are  found  in  certain  cases.  The  end 
panel  presents  such  a  case,  as  shown  by  the  curves  for 
point  50  in  Fig.  6.  While  the  mean  tension  is  pretty 
much  the  same  for  both  chords,  the  chord  of  the  left 
truss  has  two  pronounced  irregularities,  one  being  an 
abnormal  excess  of  stress  when  the  load  is  near  the 
first  panel  point,  and  the  other  a  very  decided  upward 
bending  of  the  chord,  shown  by  high  tension  in  the  upper 
edge  of  the  chord  web-plate,  which  persists  for  all  posi- 
tions of  the  moving  load.  The  former  effect  may  arise 
from  irregularities  of  tie  bearing,  but  the  other,  lying 
in  the  truss  itself,  is  possibly  due  to  a  kink  in  the  mem- 
ber which  tends  to  straighten  out  under  tension.  Near 
mid-span  the  bottom  chord  appears  to  behave  more 
normally,  with  slight  downward  bending  as  might  be 
expected  to  result  from  the  general  deflection  of  the 
span.  There  is  little  lateral  bending  shown  either  here 
or  in  the  end  panel,  each  of  the  measuring  points  being 
at  the  center  of  a  panel. 

Top  Chord  Irregitlarities 

Much  greater  irregularities  appear  in  the  top-chord 
stresses.  Fig.  7.  At  point  2,  the  extensometer  at  the 
bottom  edge  of  the  chord  web  was  located  over  a  web 
splice,  and  here  a  highly  abnormal  compressive  stres« 
appears.  There  is  obvious  lateral  bending,  the  membei 
bending  inward  presumably  by  the  effect  of  the  cross- 
frame  distortion,  though  the  maximum  does  not  occur 
until  the  load  reaches  the  first  panel-point.  At  mid- 
panel,  point  3,  the  lateral  bending  is  even  more  pro- 
nounced. However,  the  greatest  lateral  bending  (com- 
pare points  3G,  37  and  38)  occurs  at  a  panel  point  (38), 
where  it  approximately  doubles  the  extreme-fiber  com- 
pression. At  the  quarter  point  and  middle  of  the  panel 
(37  and  36)  the  lateral  bending  amounts  to  only  about 
50  per  cent  increase  of  the  mean  stress.  The  general 
downward  bending  of  the  span  is  indicated  by  the  de- 
ficiency in  stress  at  the  bottom  edge  of  the  web  at  36, 
and  a  pronounced  secondary-stress  effect  possibly  rep- 
resenting the  shear  deflection  in  the  loaded  panels  is 
revealed  by  the  downward  bending  appearing  at  37. 
These  curves  are  typical  of  the  others  obtained  from  the 
top-chord  measurements. 

Diagonals. — The  double  web  system  makes  the  diag- 
onal stress  measurements  of  peculiar  interest.  As  the 
compression  and  counter  diagonals  are  stiff  and  the 
tension  diagonals  flexible  (two  flat.-;),  unequal  distribu- 
tion of  stress  between  the  two  systems  might  be  ex- 
pected. From  the  measurements  plotted  in  Fig.  8  it 
appears  that  any  difl'erences  of  this  sort  are  much 
smaller  than  the  differences  between  inner  and  outer  bar 
of  a  member  and  the  bending  and  twisting  stnwes  in 
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the  channels  of  the  compression  diagonals.  However, 
after  elimination  of  these,  by  taking  mean  stresses  com- 
puted for  the  center  of  gravity  of  the  member,  as  is 
done  in  the  two  lower  diagrams,  it  appears  that  the 
tension  diagonals  take  considerably  higher  stresses  than 
the  compression  diagonals  in  the  end  panels,  and  some- 
what higher  stresses  even  in  the  center  panels,  where 
the  same  section  is  used  (two  T's,  44  x  2i  x  i!  in.). 

Lateral  Bending  of  Top  Chord. — The  preceding  curves 
are  influence  lines.  Bending  of  the  top  chord  is  shown 
in  a  more  readily  intelligible  way  by  the  geometric 
plots.  Figs.  9  and  10.  Fig.  9  is  for  vertical  load,  Fig.  10 
for  horizontal  load.  For  the  former  the  lateral  deflec- 
tions are  plotted,  so  that  the  curves  represent  the  acrtual 
shape  of  the  chord  (in  plan  view)  to  greatly  exaggerated 
scale.  As  in  each  of  the  four  curves  only  one  point  is 
loaded,  the  chord  deflection  is  controlled  by  the  cross- 
frame  action.  With  load  at  mid-panel,  the  lateral  ordi- 
nate of  the  top  chord  is  greatest  at  mid-panel,  though 
the  deflecting  force  is  applied  through  the  frame  at  the 
panel  point.  The  cun'es  show  a  remarkably  perfect  de- 
cree of  elastic  action  in  the  top  chord,  and  give  complete 
assurance  that  the  top-chord  action  and  stress  distribu- 
;ion  with  respect  to  lateral  bending  proceed  strictly  in 
Accordance  with  elastic  hypotheses.  In  fact,  the  lateral 
;ontinuity  of  the  chord  is  great  enough  to  cause  the 
;hord  to  pull  the  crossframes  at  some  distance  from  the 
oaded  region  outward  from  normal  position. 

More  complete  proof  of  this  latter  point  is  furnished 
jy  the  slopes  of  the  posts  (for  halt  the  span)  under 
lorizontal  load.  Fig.  10  plots  the  curve  for  a  load  of 
1,400  lb.  lateral  pull  on  the  top  chord  at  mid-span.  In 
his  case  the  only  vertical  action  exerted  is  that  due  to 
he  reactions  resulting  from  the  elastic  continuity  of 
he  floor  which  is  bent  down  at  the  frame  where  the 
ransverse  pull  is  applied,  by  the  downward  bending 
)f  the  floorbeam.  If  this  action,  however,  were  con- 
rolling  in  the  transmission  of  top  chord  deflections, 
he  greater  slopes  at  the  points  of  outward  bending 
vould  occur  in  the  lower  portion  of  the  posts,  whereas 
he  diagram  shows  that  the  slope  at  top  of  post  is 
Teatest  throughout  the  span. 

Conclusions 

Analysis  of  Results. — Exhaustive  analysis  of  the  re- 
ults  of  the  measurements  by  comparing  them  with 
heoretical  calculations  yielded  some  noteworthy  results. 

The  twisting  tendency  of  the  stringers,  due  to  the 
utward  thrust  of  the  lower  fibers  of  the  tie  and  the 
oncentration  of  tie  load  on  the  inner  flange,  was  small, 
he  two  effects  almost  balancing.  The  maximum  eccen- 
ricity  of  tie  load  (inward)  was  found  to  be  leas  than 

inch.  Study  of  the  stringer  continuity  indicated  that 
lackness  of  the  connections  to  the  floorbeams  reduced 
y  one-half  the  negative  moment  at  the  ends  of  the 
anel,  even  after  allowing  for  yielding  of  supports. 

Reduction  of  stringer  moment  below  the  simple-span 
loment,  mainly  by  continuity  and  only  in  very  minor 
egree  by  rail  distribution,  averaged  about  121  per  cent 
t  mid-span  and  31  per  cent  at  one-sixth  the  span  from 
he  support;  but  as  side  thrust  and  torsion  effects 
ncreased  the  extreme-fiber  stress  from  vertical  bending 
lone  by  amounts  of  28  to  49  per  cent,  it  was  concluded 
hat  it  is  justifiable  to  neglect  the  continuity  as  com- 
ensation  for  the  neglect  of  thrust  and  eccentricity  of 
sading.  The  end  shear  was  found  to  be  slightly  re- 
uced   (by  i  to  J).     The  results  were  interpreted  as 


indicating  that  if  full  continuity  be  counted  on,  the 
stringer  connections  should  be  detailed  accordingly,  to 
be  capable  of  carrying  a  negative  moment  of  38  per  cent 
of  the  center  moment  and  an  end  shear  three-fourths 
that  of  a  simple  span ;  while  if  only  partial  continuity 
is  to  be  taken  into  account,  as  with  ordinary  detailing, 
a  negative  moment  only  half  as  great,  or  19  per  cent, 
and  a  shear  on  the  floorbeam  rivets  of  two-thirds  the 
.simple-span  shear  is  to  be  counted.  The  floorbeam 
rivets  are  subjected  to  a  moment  which  is  at  least  equal 
to  the  stringer  end  shear  multiplied  by  the  distance 
from  connection  rivets  to  floorbeam  web. 

Floorbeam  concenti-ations  were  found  to  be  consider- 
ably reduced  by  the  continuity.  For  load  directly  over 
the  floorbeam,  the  concentration  appeared  to  average 
about  three-fourths  of  the  axle  load,  about  13  per  cent 
going  to  each  adjacent  floorbeam,  while  slight  upward 
reactions  appeared  at  the  next  two  floorbeams.  Other 
eff'ects,  however,  increased  the  floorbeam  stress  to  that 
corresponding  to  about  86  per  cent  of  the  actual  load. 
The  analysis  of  crossframe  action  was  interpreted  as 
indicating  that  the  resistance  of  the  bottom  chord  and 
of  the  laterals  has  little  effect  on  the  behavior  of  the 
frame.  The  end  constraint  of  the  floorbeams,  according 
to  the  test,  was  relafi'-ely  small. 

Comparison  of  the  truss  stresses  with  those  obtained 
by  three  methods  of  calculation — shear  divided  equally 
between  tension  and  compression  diagonals,  shear 
divided  in  proportion  to  area,  and  precise  calculation 
according  to  relative  deflections — indicated  that  all  three 
are  fairly  applicable,  the  variations  of  measurements 
equaling  or  exceeding  the  differences  between  the  several 
methods.  The  bottom-chord  stresses  are  uniformly  less 
than  the  calculated  ones,  doubtless  due  to  the  chord 
action  of  the  bottom  lateral  system  and  the  stringers. 

Floorbeam  bending  by  the  differential  movement  of 
stringers  and  bottom  choi-d  is  broadly  in  agreement  with 
what  would  be  expected,  but  on  analysis  was  found  to  be 
so  greatly  affected  by  the  attachment  of  the  laterals 
to  alternate  floorbeams  as  to  make  any  numerical  com- 
parison impossible.  The  stresses  in  the  laterals  caused 
by  vertical  loading  were  found  in  agreement  with  the 
amount  computed  from  the  bottom-chord  elongation,  in 
that  part  of  the  influence  lines  (Fig.  3)  which  is  of  nor- 
mal form;  the  increased  lateral  stresses  in  the  loaded 
panels  appear  to  be  attributable  to  the  spreading  effect 
of  the  floorbeam  bottom  flange  elongation.  The  greatest 
pei'centage  of  the  chord  stress  carried  by  the  lateral 
system  amounted  to  6'  per  cent,  but  the  large  per- 
centages occurred  in  the  end  panels,  where  the  stresses 
were  small  in  amount.  The  percentage  of  stress  that 
went  through  the  chord  itself  increased  with  the  amount 
of  the  theoretical  stress;  a  maximum  of  93.6  per  cent. 

Under  horizontal  loading  the  measured  floorbeam  mo- 
ments were  found  to  be  10  to  20  per  cent  less  than  the 
calculated,  due  to  the  rigidity  of  the  attached  members 
of  the  floor  system. 

A  few  tests  made  with  combined  vertical  and  hori- 
zontal loading  (but  not  with  loads  at  the  same  panel 
point,  as  the  horizontal  straining  device  interfered  with 
the  vertical-load  truck)  resulted  in  showing  that  the 
measured  stresses  correspond  to  the  sum  of  the  sepa- 
rate stresses  due  to  vertical  and  horizontal  loading,  with 
slight  excess  of  the  measured  values  under  combined 
loading.  This  effect  is  charged  to  the  reduction  of 
restraint.s  that  have  a  relieving  effect  when  only  one  form 
of  loading  is  applied. 
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The  Railroads— Not  Entities  But 
A  National  System 

Abstract  of  an  Address  Given  by  Joseph  B.  Eastman 

Before  the  National  Association  of  Railway 

and  Utility  Commissioners 

THAT  the  railroads  of  the  United  States  might  be 
grouped  some  day  in  a  "national  transportation  sys- 
tem which  will  be  based  upon  a  modification  and  develop- 
ment of  the  principle  underlying  public  ownership  and 
operation"  is  the  belief  of  Joseph  B.  Eastman,  a  member 
of  the  Interstate  Commerce  Commission,  as  expressed 
recently  in  an  address  before  the  National  Association 
of  Railway  and  Utility  Commissioners  at  Atlajita,  Ga. 
Mr.  Eastman  said  that  he  believed  he  could  detect  symp- 
toms favorable  to  such  a  belief  in  the  plan  which  has 
already  been  adopted  in  the  case  of  the  Boston  Elevated 
Railway  Co.  and  in  the  plan  recently  devised  and  now 
under  consideration  in  the  case  of  the  transit  companies 
of  the  city  of  New  York.  Both  of  these  plans  is  held 
up  as  worthy  of  intensive  study. 

"I  have  no  interest  whatever  in  public  ownership  or 
operation  for  its  own  sake  and  I  think  I  undei"stand  its 
dangers,"  said  Mr.  Eastman.  "On  the  other  hand,  it 
offers  certain  advantages  which  probably  cannot  be  ob- 
tained to  the  same  degree  in  any  other  way.  I  have  in 
mind,  among  others,  its  advantages  in  the  procurement 
of  capital,  in  the  protection  of  investors,  in  the  co-ordi- 
nation of  facilities,  and  in  the  opportunity  which  it 
affords  for  management  less  hampered  by  the  time  and 
energy-consuming  processes  of  an  e.xacting  system  of 
public  regulation.  My  only  suggestion  for  the  present 
is  that  these  advantages  ought  not  to  be  passed  by 
because  of  prejudice,  and  that  they  offer,  instead,  an 
opportunity  for  genuinely  constructive  thought  and 
statesmanship.  An  inventor  having  progressed  thus  far 
in  the  creation  of  a  new  machine  would  not  rest  from 
his  toil  until  he  had  found  the  means  of  securing  the 
advantages  and  eliminating  the  dangers.  So  long  as 
the  Interstate  Commerce  Commission  and  the  Railroad 
Labor  Board  have  their  present  powers,  the  opportunity 
for  private  initiative  in  railroad  operation  is  circum- 
scribed." 

It  was  the  statement  of  Mr.  Eastman  that  any  intel- 
ligent discussion  of  the  railroad  question  should  start 
v.'ith  the  premise  that  transportation  "is  an  industry 
affected  with  a  public  interest  which  cannot  safely  be 
left  to  the  mercies  of  unrestrained  private  initiative." 
That  being  the  case,  the  problem  is  resolved  into  a 
critical  examination  of  the  present  system  with  a  view 
to  remedying  its  defects. 

Influence  of  Transportation  Act 

Mr.  Eastman  applauded  the  fact  that  the  Transporta- 
tion Act  of  1920,  if  it  had  done  nothing  el.se,  had  given 
a  "clear  recognition  of  the  principle  that  railroad  com- 
panies are  not  to  be  regarded  as  separate  entities,  but 
as  parts  of  a  national  transportation  system  which  must 
be  maintained,  root  and  branch,  in  health  and  full  vigor 
for  the  good  of  the  country  as  a  whole."  He  also  pleaded 
for  p  full  measure  of  co-operation  (1)  between  trans- 
portation agencies  the  country  over  with  the  Interstate 
Commerce  Commission;  (2)  between  local  transporta- 
tion systems  for  the  adjustment  of  local  diflRculties.  and 
recommendation.'!  for  the  establishment  of  equable  state 
and  interstate  rates;  (.3)  between  railroad  management 


and  railroad  labor.  Mr.  Eastman  saw  "tremendous  pos- 
sibilities" in  the  development  of  the  national  transpor- 
tation system  which  would  include  reconstruction  and 
the  joint  use  of  terminal  facilities.  Great  possibilities 
he  also  saw  for  the  railroads  in  electrification,  the  eco- 
nomical production  and  use  of  power,  the  development 
of  waterways  and  moi:or  transport  and  their  relation 
to  and  co-ordination  with  rail  systems,  and  the  possi- 
bilities which  go  with  the  phrase  "economy  and  efficiency 
in  management  and  concentration  upon  the  details  of 
operation." 

Fundamental  Policy 

The  fundamental  policy,  if  there  be  any  at  all,  which 
should  govern  and  make  it  possible  far  state  railroad 
commissions  and  the  Interstate  Commerce  Commission 
to  work  harmoniously  and  efficiently  Mr.  Eastman  as- 
serted to  be  a  realization  of  the  principle  that  individual 
railroads  cannot,  any  more  than  individual  social  or 
political  groups,  pursue  an  unrestricted  course,  but 
must  be  harmonized  by  restrictive  measui-es  which  are 
national  in  their  application.  However,  he  asserted  it 
was  just  as  vital  that  smaller  units  be  permitted  to  do 
the  things  for  which  they  were  best  fitted  for  "otherwise 
the  central  organization  becomes  a  formless  and  un- 
wieldly  thing  gradually  developing  into  a  'bureaucracy* 
dealing  in  an  arbitrary  and  soulless  way  with  all  manner 
of  little  matters  with  which  it  cannot  be  in  touch,  and 
losing  in  the  process  all  its  larger  vision." 

"As  I  have  said,"  continued  Mr.  Eastman,  "the  Trans- 
portation Act  of  1920  has  helped  us  to  realize  that  there 
is  such  a  thing  as  a  national  tran.^portation  system,  and 
it  follows  that  it  must  be  guided  in  many  respects  by  a 
national  policy  if  friction  and  interference  be  avoided. 
Take  the  matter  of  railroad  rates.  I  feel  confident  that 
you  will  all  agree  that  a  sound,  national  policy  calls  for 
harmony  between  state  and  interstate  rates,  and  I  use 
the  word  h;irmony  in  no  rigid  sense." 

Chances  for  Co-operation 

The  chance  for  co-operation  between  state  railroad 
commissions  and  the  Interstate  Commerce  Commission 
Mr.  Eastman  believes  lies  in  the  ability  of  state  railroad 
commissions  to  adjust  their  local  differences  and  initiate 
programs  for  harmonizing  state  and  interstate  rates 
without  waiting  until  the  issue  is  thrust  upon  such  local 
organizations.  He  asserted  that  he  believed  if  the  state 
commissions  of  the  South  would  become  the  active  pro- 
ponents of  a  plan  for  bringing  about  harmony  in  rates 
within  their  territory  they  would  stand  on  stronger 
ground  than  if  the  issue  were  brought  to  the  front  upon 
complaint  of  the  carriers  or  upon  the  initiative  of  the 
Interstate  Commerce  Commission. 

Other  opportunities  which  seem  to  be  afforded  for  co- 
operation between  the  federal  commission  and  the 
state  commissions  include,  he  said,  jurisdiction  over 
construction  of  new  lines  and  the  abandonment  of  old 
lines.  Such  cases,  he  asserted  to  be  difficult  of  decision 
from  Washington,  but  the  full  co-operation  of  local 
transportation  agencies  was  necessary  in  shaping  the 
decisions. 

Above  all,  Mr.  Eastman  said,  there  must  be  co-opera- 
tion between  management  and  employees  for  no  "rail- 
road can  operate  efficiently  with  labor  which  is  either 
disloyal  or  disheartened."  When  wage  reductions  were 
considered  Mr.  Eastman  asserted  that  labor  was  entitled 
to  a  seat  at  the  council  table  and  also  to  the  presump- 
tion that  it  has  no  less  "interest  in  the  country's  welfare 
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and  no  greater  degree  of  selftshness  than  sliippers  or 
captains  of  industry."  He  further  suggested  that  no 
scale  of  wages  could  be  fairly  or  profitably  built  upon 
the  "pay  which  men  out  of  work  in  a  period  of  unem- 
ployment are  willing  to  take  as  an  alternative  to  .star- 
vation." 

Aside  from  the  foregoing  points  in  liis  discussion,  Mr. 
Eastman  asserted  that  in  any  discussion  of  the  railroad 
problem  sincerity,  good  will,  ability  to  curb  prejudices, 
ability  to  face  facts  squarely  and  follow  them  wherever 
they  may  lead,  were  essential. 


No  Excess  of  Unusually  Heavy  Rains 
During  Current  Year 

Weather  Bureau  statistics  do  not  show  any  important 
jxcess  of  unusually  heavy  rains  during  1921  over  such 
occurrences  in  previous  years,  according  to  information 
'eceived  from  C.  F.  Marvin,  chief  of  the  Bureau.  This 
s  true  in  spite  of  the  fact  that  a  number  of  destruc- 
ive  floods  have  occurred  during  the  year,  and  that  a 
■.ew  high  record  for  24-hr.  rainfall  was  made  at  Taylor, 
Tex.,  on  Sept.  10,  in  the  storm  which  produced  the  San 
\ntonio  flood,  the  total  reached  being  23.00  in.  in  24  hr. 
vir.  Marvin  tabulates  as  below  the  number  of  times 
)recipitation  in  excess  of  5  in.  and  10  in.  respectively 
n  24  hr.  was  recorded  over  the  entire  United  States 
luring  the  five  summer  months  (April  to  August)  of 
916  to  1921,  inclusive.    He  says: 

An  examination  of  these  tables  shows  no  important 
!xcess  of  unusually  heavy  rains  during  1921  over  such 
)ecurrences  in  previous  years;    in   fact,   some  of  the 
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ears,  notably  1916,  show  distinctly  larger  numbers 
f  these  occurrences  than  the  present  year.  Neither 
oes  it  appear  that  heavy  local  storms  are  necessarily 
ssociated  with  heavy  annual  precipitations,  further 
han  to  augment  the  total  accordingly.  In  fact,  con- 
idering  the  two  years  1916  and  1917,  the  former  having 
he  greatest  number  of  heavy  storms  distributed 
hrough  all  the  months  and  the  latter  the  least  of  the 
ears  considered  likewise  through  all  the  months,  it 
ippears  that  the  former  (1916)  had  really  a  less  total 
ain  during  the  five  months  considered  than  1917, 
lespite  the  lack  of  any  larger  number  of  heavy  rains 
luring  the  latter  year. 

However,  in  July,  1916,  more  than  22  in.  fell  at  a  point 
n  western  North  Carolina  in  a  similar  period  of  time, 
ind  in  June,  1886,  more  than  21  in.  occurred  at  a  point 
n  Louisiana.  The  flood  at  Pueblo,  Colo.,  in  the  early 
lays  of  June,  was  not  .so  much  the  result  of  unusually 
leavy  rains,  as  to  their  occurrence  in  a  region  where 


the  topographic  conditions  favored  a  quick  and  enorm- 
ous run-off.  Loss  of  life  in  these  two  floods  was  due 
to  the  fact  tnat  they  occurred  during  the  niglat. 


Suggested  Remedies  to  Make  Sewage 
Plants  Function 

Weekly  Reports,  Competent  Supervision  and 

Explic; .  Directions  as  to  Operation 

Believed  Essentials  Required 

THE  human  factor  involved  in  the  operation  of 
sewage-works  in  'owa  rather  than  the  design  or 
bacteria  upon  which  the  transformation  of  organic 
matter  depends  is  responsible  for  such  poor  operation 
that  the  investment  is  now  a  waste  of  money.  John 
H.  Dunlap,  professor  of  hydraulics  and  sanitary  en- 
gineering, University  of  Iowa,  made  this  statement 
Oct.  27  before  the  third  Conference  on  the  Operation 
of  Iowa  Sewage  Treatment  Plants.  The  three  steps 
which  he  believes  will  do  much  to  remedy  the  present 
deplorable  state  of  affairs  are  as  follows:  (I)  A  pro- 
vision for  weekly  reports;  (2)  operation  under  the 
charge  of  a  competent  sanitary  engineer  and  (3)  the 
preparation  of  a  set  of  directions.  His  further  state- 
ments are  as  follows: 

To  ascertain  how  far  the  human  factor  involved  in  the 
operation  of  sewage-works  was  performing  its  share  of  the 
work,  a  letter  was  sent  to  the  sanitary  engineer  of  the  state 
board  of  health  of  every  state,  requesting  an  outline  of  the 
law,  or  of  the  rules,  followed  in  the  contVol  of  the  operation 
of  such  plants.  Judging  from  the  41  replies,  apparently 
only  18  states  are  now  requiring  the  submission  and  ap- 
proval of  plans  for  sewage-works  by  the  state  board  of 
health.  Only  five  states  are  requiring  monthly  reports: 
West  Virginia,  Michigan,  Kansas,  New  Jersey  and  Ohio. 
Only  one.  New  Jersey,  is  requiring  licensed  opei-ators.  The 
impression  from  reading  these  letters  is  that  the  general 
situation  is  very  unsatisfactory.  For  instance,  in  the  re- 
port of  the  Illinois  department  for  the  year  ending  June  30, 
1920,  the  following  statement  occurs: 

Kxpcrience  lias  shown  that  thc-re  is  a  strong  tendency  among 
municipalities  to  negliit  tlie  operation  of  sewage-works.  It  is  a 
eommon,  falacious  idea  that  these  works  lequire  little  or  no 
attentirn.  and  eonsequently,  they  are  neslected  until  objeetionable 
conditions  prevail  because  of  odors  from  the  plant  or  because  of 
stream  pollution.  Some  s*'wage  treatment  plants  have  been  so 
neglected  that  they  have  become  pcrmamnlly  damaK'-d  and  can 
be  put  back  into  operating  condition  oidy  at  considerable  expense. 

The  situation  in  Connecticut  is  apparently  much  the 
same,  as  the  following  quoUition  from  a  letter  from  J. 
Frederick  Jackson,  director  of  the  Bureau  of  Engineering, 
indicates: 

I  am  sorry  to  say  that  very  few  of  our  plants,  excepting  the 
old  sand  filters,  are  properly  operated.  We  cndi^avor  to  regulate 
them  by  occasional  inspections  and  advice,  but  this  is  not  satis- 
factory. 

The  writer  was  recently  called  in  to  advise  a  city  council 
as  to  what  was  the  matter  with  its  sewage-works.  An 
inspection  of  the  plant  was  made,  which  revealed  the  fol- 
lowing facts. 

The  Imhoff  tanks  were  being  operated  like  septic  tanks, 
with  a  heavy  scum  on  the  sedimentation  chambers  and  with 
the  slots  filled  with  sludge.  The  attendant  in  charge  of 
the  plant  stated  that  he  had  been  ordered  by  the  city  council 
to  let  this  scum  accumulate,  since  the  council  thought  that 
this  was  the  proper  thing  for  th.'  tanks  and  that  tliey  could 
not  operate  pro])erly  without  the  scum.  On  taking  sound- 
ings to  determine  the  dej)th  of  sludge,  it  was  found  that 
the  sludge  was  solid  from  the  bottom  of  the  beam  forming 
the  slots  to  the  bottom  of  the  tanks.  Since  no  perforated 
pipes  had  been  placed  in  the  bottom  of  the  tanks  at  the 
time  of  construction,  it  was  impossible  to  apply  water  under 
pressure  and  agitate  the  sludge.  Accordingly  it  could  not 
be  removed  from  the  sludge  pipes.  Due  to  this  fact,  the 
sludge  was  not  as  well  ripened  as  it  ought  to  be  and  dried 
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with  difficulty  on  the  sludge  bed.  Furthermore,  trouble  was 
experienced  with  foaming  from  the  gas  vents.  It  was 
found  later  that  the  sludge  capacity  of  the  sludge  digestion 
compartments  was  altogether  too  small  for  the  population 
now  connected  to  the   sewers. 

Two  of  the  four  sand  filter  beds  were  badly  pooled  not- 
withstanding tlie  fact  that  18  in.  of  sand  had  been  added 
two  months  before  to  one  of  the  filters,  and  at  the  same  time 
12  in.  of  sand  to  the  other.  The  remaining  two  filters  of 
the  plant  were  flooded  with  sewage  6  to  8  in.  in  depth,  and 
the  sewage  was  flowing  over  one  of  the  underdrain  vents 
at  the  corner  of  one  of  the  filters.  The  filters  were  greatly 
overloaded,  since  their  combined  capacity  was  intended  to 
serve  only  2,200  people,  whereas  6,000  people  were  using 
the  sewers.  Furthermore,  the  past  season  has  been  an 
unusually  wet  one,  and  this  particular  sewer  system  admits 
large  amounts  of  ground  water  and  also  some  storm  water 
run-off. 

It  will  be  observed  that  the  trouble  with  this  plant  was 
the  human  factoi",  which  in  this  instance  was  principally 

(To  l)f  Printed  on  a  Postcard) 
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2.  Heading  of  counter  in  siphon  chamber. 

3.  Exact  time  at  which  reading  is  taken. 

4.  Measure  depth  of  sludge  in  tanks  at  several  points  and  record  average 

depth. 

5.  Cubic  foot  of  sludge  run  out,  computed  from  dimensions  of  sludge  bed. 

6.  Find  c.c.  of  settling  solids  in  1-hr.  from  influent.     .See  directions  for  tests. 

7.  Find  c.c.  of  settling  solids  in  1-hr.  from  effluent.     Sec  directions  for  tests. 

8.  Condition  as  to  surface  mat, pooling,  evenness  of  distribution  of  sewage,  etc. 

9.  Number  of  days'  retention  of  blue  color.     .Sec  directions  for  test«. 
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removal  of  sludge  from  sludge  bcfl, 

the  city  council  of  six  members — five  of  whom  took  office 
this  spring. 

The  way  out  of  this  inefficiency  and  waste  capital  consists 
of  three  steps,  each  of  which,  though  perhaps  difficult  to 
take,  is  necessary  if  a  suitable  return  is  to  bi-  made  upon 
the  large  investments  now  required  in  sewage-works. 

The  State  Board  of  Health  should  require  the  operator 
of  every  sewage-works  in  the  state  to  render  a  weekly  re- 
port of  daily  operation.  The  form  for  such  report  can  be 
printed  upon  one  side  of  an  ordinary  postal  carti,  and  when 
filled  out  at  the  end  of  each  week,  mailed  tJo  the  sanitary 
engineer  of  the  State  Board  of  Health.  On  the  address 
side  of  the  post  card  should  be  printed  the  address  of  the 
sanitary  engineer  of  the  State  Board  of  Health,  and  then 
upon  the  left  half  of  the  front  side  can  be  printed  certain 
directions  as  to  what  to  record  in  each  column. 

It  is  believed  that  there  are  many  advantages  to  be 
.secured  by  requiring  a  weekly  rather  than  a  monthly  report 
from  Iowa  plants.  For  instance,  the  report  card  for  a  week 
is  small  enough  so  that'  it  may  be  carried  in  the  pocket  of 
the  operator,  and  filled  out  on  the  job  when  the  readings 
and  tests  are  made.     Furthermore,  the  weekly  report  will 


aid  in  securing  daily  visits  to  the  plants,  and  prompt  kno«I-l 
edge  of  neglect  by  the  sanitary  engineer  of  the  State  Boaid| 
of  Health. 

While  the  suggested  form  does  not  go  much  into  detail, 
it  does  contain  sufficient  facts  to  show  the  state  sanitary 
engineer  whether  the  plants  are  being  operated  properly 
The  facts  called  for  are  easily  obtained.  For  instance 
in  Column  1,  the  number  of  hours  during  which  sewage  is 
bypassed  on  any  given  day,  and  the  reason  for  it,  should 
be  given  in  order  that  the  state  sanitary  engineer  may  know 
just  how  much  use  is  being  made  of  the  plant.  The  writei 
recently  visited  an  expensive  plant  at  which  the  sewage  hac 
been  bypassed  for  a  year's  time,  due  to  complete  neglect 
on  the  part  of  the  city  authorities.  Only  after  a  threateneci 
lawsuit  was  the  plant  put  back  into  operation,  and  then 
naturally  at  considerable  expense. 

The  counter  contemplated  in  columns  2  and  3,  is  one  of 
the  simple  devices  now  on  the  market,  sold  at  a  cost  of  $5. 
The  depth  of  sludge  in  the  tanks,  columns  4  and  5,  is  an 
important  matter,  especially  at  this  season  of  the  year 
when  it  must  be  ascer- 
tained whether  or  not 
there  is  enough  room  in 
the  sludge  compartments 
for  the  winter's  sludge 
The  tests  for  settling 
solids  in  the  influent  and 
affluent,  columns  6  and  7, 
are  simple  to  make. 
Imhoff  conical  settling 
glasses  are  used.  The 
average  removal  of  set- 
tling solids  by  Imhoff 
tanks,  as  shown  by  the 
settling  glasses,  is  about 
95  per  cent. 

The  condition  of  the  fil- 
ters, column  8,  is  an  im- 
portant part  of  the  report 
since,  on  the  average, 
two-thirds  of  the  organic 
matter  in  sewage  is  in 
solution,  and,  therefore,  must  be  oxidized  by  the  action  of 
the  filters.  The  test  for  stability  of  the  effluent,  column  9, 
is  easily  made.  A  sample  of  the  effluent  may  be  caught  in 
a  4-oz.  bottle,  to  which  is  added  by  an  ordinary  pipette  the 
proper  proportion  of  methylene  blue.  The  number  of  days' 
retention  of  blue  color,  when  the  sample  is  kept  at  room 
temperature,  is  then  noted.  If  the  sample  retains  its 
blue  color  for  four  days,  no  nuisance  will  be  caused  by 
discharging  it  into  an  ordinary  creek  or  ditch. 

The  test  for  stability  of  the  mixed  river  water  and  sewajr 
effluent,  column  10,  is  important  in  case  the  landowner? 
below  the  plant'  should  sue  the  city  for  damages  due  to  sup- 
posed putrescibility  of  the  creek  water  caused  by  the  addi- 
tion of  sewage.  The  test  is  made  in  a  manner  similar  to 
that  upon  the  effluent  from  the  filters.  Full  directions  for 
these  tests  should  be  given  in  a  small  pamphlet  to  be  issued 
by  the  state  board  of  health. 

The  second  step  in  the  process  of  placing  the  operatiw 
of  treatment  plants  upon  a  more  scientific  basis  would  ht 
the  appointment  of  a  competent  sanitary  engineer  in  charge 
of  a  plant  whenever  the  weekly  operation  report,  or  when- 
ever a  personal  inspection  on  the  part  of  the  state  sanitary 
engineer  shows  that  the  plant  is  not  being  operated  prop- 
erly. It  would  not  be  necessary  for  the  sanitary  engineer 
to  devote  much  time  to  a  given  plant.  By  having  copies 
of  the  weekly  reports  sent  directly  to  him  as  well  as  to 
the  sanitary  engineer  of  the  State  Board  of  Health,  and 
by  giving  the  necessary  instructions  to  the  loial  attendant, 
proper  operation  of  the  plant  could  be  obtained  at  all  sea- 
sons of  the  year. 

The  third  step  in  securing  better  operation  of  Iowa  plants 
would  include  the  preparation  of  a  set  of  general  directions 
for  the  operation  of  the  various  parts  of  sewage-works  of 
all  types.  These  directions  should  contain  drawings  anJ 
photographs  of  the  proper  tools  to  be  used  in  carrying  out 
the  directions. 
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Guide  for  Health  and  Sanitary  Surveys 

PUBLIC  HEALTH  STiRVETS:  What  Tli.-v  Ail:  How  to  MakP 
Them:  How  tu  I'st-  Th.-m— l!v  Murrav  '  I-  Horwood.  M.  S.. 
Ph.D.  Instructor.  Departnu-nt  of  BioloHV  and  Public  Health. 
Massachu.-Jctt.*  In.";titute  of  Technology.  With  a  foreword  by 
William  T.  Sedgwick  and  an  Introduction  by  George  C.  Whip- 
ple. New  Yoik  :  John  Wiley  &  Son.":.  Inc.  London:  Chapman 
&  Hall,   Ltd.     Flexible;   4J  x   7   in.;   pp.   40:!:   iUu.strated.     $4.50. 

Surveys  are  rapidly  becoming  a  popular  and  practical 
means  of  ascertaining  the  status  of  almost  every  kind 
of  activity  to  learn  what  changes  are  needed  for  the 
sake  of  increased  efficiency  and  to  present  these  needs 
IS  graphically  as  possible  to  those  whose  interest  and 
support  are  required.  An  investigation  and  report  on 
I  water-works  made  by  a  consulting  engineer  or  a  like 
•eport  in  any  other  engineering  field  might  appropri- 
itely  be  called  a  survey,  but  the  term  is  not  often  so 
ised.  Survey  is  now  coming  to  have  a  special  meaning 
•onfined  chiefly  to  extra-official  investigations.  That  is, 
he  survey  is  made  by  or  at  the  instance  of  some  in- 
lividual,  institution  or  association,  not  itself  respon- 
dble  for  the  activity  or  group  or  activities  surveyed. 

In  the  public  health  field  these  surveys  have  been 
aking  so  wide  a  range  as  to  include  not  merely  health 
lepartments  but  also  such  other  departments  as  are 
arrying  on  work  which  seems  to  affect,  even  though  re- 
notely,  the  public  health.  Thus,  in  the  volume  before  us, 
ve  find  chapters  on  water  supply;  drainage,  sewerage, 
ind  sewage  disposal;  collection  and  disposal  of  refuse; 
nilk  supply;  inspection  of  restaurants,  lunch  rooms, 
ood  stores;  housing;  school  sanitation  and  hygiene,  and 
lospitals.  Some  of  these,  as  the  author  himself  points 
)ut,  have  relatively  little  relation  to  public  health. 

The  suggestive  and  inspiring  Foreword  by  the  late 
'rof.  Sedgwick,  the  Introduction  by  Prof.  Whipple  and 
he  three  opening  chapters  by  Mr.  Horwood  deal  with 
lublic  health  surveys  in  general,  as  also  do  chapters 
oward  the  end  on  the  survey  report,  getting  results 
rom  surveys,  and  the  value  of  surveys  in  public  health 
ampaigns.  There  are  also  chapters  taking  up  in  .some 
etail  the  organization  and  activities  of  health  depart- 
lents,  tuberculosis  surveys,  vital  statistics,  and  budgets. 
I  large  part  of  the  volume  is  occupied  with  material 
esigned  to  show  what  constitutes  a  satisfactory  water 
upply.  for  instance,  and  long  lists  of  (luestiona  for  use 
n  making  the  surveys  in  the  many  fields  covered.  The 
'Ook  closes  with  a  bibliography  and  a  subject  inde.x. 

Of  the  usefulness  of  Mr.  Horvvood's  guide  or  manual 
0  those  engaged  in  public  health  and  sanitary  survey.s 
here  is  no  doubt.  The  book  will  also  be  useful  to  any 
ity  department  in  the  fields  treated  which  wish  to  have 
Iways  in  progress  what  might  be  termed  a  perpetual 
urvey  of  their  own  department.  This,  in  fact,  is  the 
deal  plan — an  ideal  which  should  also  be  e.xtended 
inder  the  direction  of  some  leading  ofllcial  of  the  city 
0  as  to  include  and  correlate  the  results  of  surveys  of 
ill  city  departments  and  their  reactions  as  well  upon 
he  people  for  whose  service  city  governments  exist. 

How  far  American  cities  are  from  such  an  ideal  plan 
18  has  just  been  mentioneil  is  well  illustrated  by  the 
nere  fact  that  public  health  surveys  have  become  so 
ommoii   of  late  and    that    it    is   deemed    necessary   to 


carry  them  into  such  minute  detail  in  so  many  city 
departments.  By  this  we  do  not  mean  to  imply  that 
a  general  health  survey  at  regular  intervals,  like  peri- 
odic auditing  of  municipal  accounts,  would  not  be 
desirable  even  in  an  ideally  governed  city.  The  point 
is  that  such  surveys  as  are  detailed  in  this  volume 
are  what  we  have  already  termed  as  extra-oflicial ;  and, 
moreover,  that  when  made  they  often  disclose  disgrace- 
fully shocking  and  almost  criminal  lack  of  municipal 
efficiency.  Otherwise,  the  mass  of  detail  called  for  by 
this  volume  would  be  in  existence,  for  one  purpose  or 
another,  in  every  city. 

Useful  as  Mr.  Horwood's  book  promises  to  be,  its  use- 
fulness might  have  been  quite  materially  increased  by 
picturing  at  the  outset  more  clearly  than  is  done  any- 
where in  the  book  what  constitutes  thoroughly  efficient 
sanitary  and  public  health  work,  department  by  depart- 
ment. There  might  also  well  have  been  a  clear  indica- 
tion of  the  order  in  which  the  various  city  activities 
involved  should  be  taken  up  in  the  public  health  survey 
for  the  sake  of  (1)  getting  as  quickly  as  possible  a  pre- 
view of  the  entire  situation  and  then  (2)  of  accum- 
ulating supplementary  material  as  rapidly  as  may  be  in 
just  that  order  which  will  make  each  step  in  the  survey 
easier  and  tell  more  than  the  one  before  it. 

The  book  contains  too  little  on  relative  values  of  san- 
itary and  health  protective  work  as  measured  in  terms 
of  reduced  sickness  and  death  rates.  Of  the  hundreds 
of  questions  listed  under  the  various  elements  of  the 
survey,  there  are  many,  the  answers  to  which  have  only 
the  remotest  relation  to  sickness  and  death  rates,  if  any 
relation  whatever.  For  instance,  of  what  advantage,  in 
connection  with  such  a  survey,  is  it  to  know  how  many 
miles  of  sewers  of  different  sizes  there  are  in  a  city? 
Many  of  these  questions  might  be  omitted  with  advan- 
tage, or,  if  not  omitted,  use  might  be  made  of  symbols 
to  indicate  what  best  could  he  ignored  where  lack  of 
time  or  of  funds  make  it  impossible  to  carry  out  the 
complete  survey  program.  This  begets  another  sugges- 
tion, which  is  that  there  might  well  have  been  pre- 
."ented  at  the  very  beginning  of  the  book  an  outline  of  a 
public  health  survey,  with  its  elements  arranged  in  order 
of  importance:  a  public  health  survey  score  card 
arranged  by  percentages  from  matters  of  greatest  to 
least  importance. 

Another  Government  War  Record 

ACTIVITIKS  OF  THK  RITRKAU  OF  YARDS  A.VD  DOCKS— 
Navy  Department.  World  War.  Iill7-l!tis.  Washington:  Tlie 
Department      Clolh  :    B   x   !i    in.,    pp.   .■)22  ;    illustrated. 

Civil  engineering  work  of  the  army  during  the  war 
was  done  by  two  or  three  different  branches.  In  the 
Navy,  however,  it  was  solely  in  charge  of  the  long  estab- 
lished Bureau  of  Yards  and  Docks,  exi)anded  far  beyond 
an,y  previous  experience  to  meet  the  war  emergency.  This 
book  is  the  record  of  what  the  bureau  did,  and  not 
only  gives  an  extraordinarily  vivid  view  of  what  the 
navy  had  to  do  in  the  way  of  structures,  but  also  forms 
a  good  compendium  of  harbor  structures  and  shop 
details  such  as  were  necessary  to  care  for  the  tremen- 
dous activity  of  the  navy  during  the  war. 
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The  Railroads — An  Economic  Problem 


THE  AMERICAN  RAILROAD  PROBLEM.  A  Stuily  in  Wir  and 
Reconstruction — By  I.  Leo  Scharfman.  Professor  of  Economics, 
University  of  Michigan.  .V.w  York:  The  ("eiitury  Ci<.  Cloih; 
.1   X   N   in.  :  pp.   4  74  ;   $3. 

When  an  engineer  reads  an  academic  discussion  of 
a  great  economic  engineering  problem,  he  is  bound  to 
feel  that  the  author  has  overlooked  adequate  emphasis 
and  detail  development  of  vital  engineering  considera- 
tions, however  able  and  thorough  the  discussion.  So 
it  is  with  this  work.  The  book  embodies  a  searching 
and  learned  economic  analysis  of  the  causes  and  the 
e.xperience  of  Federal  Control,  the  aftermath  and  the 
problems  that  must  yet  be  faced.  As  such  it  is  well 
worth  the  perusal  of  the  thinking  railroad  engineer. 
The  picture  painted  is  not  one  of  optimism,  and  re- 
newed government  operation — war  government  owner- 
ship— appears  to  be  held  out  as  a  distinct  possibility 
in  consideration  of  the  subject  as  a  public  problem. 

From  the  public  viewpoint,  the  author  treats  rail- 
road transportation  as  a  natural  monopoly  and  is 
strong  in  his  indictment  of  duplication  of  facilities. 
The  terminal  problem  is  only  touched  upon  in  the 
chapter  Unification  and  Service,  and  many  engineers 
may  be  surprised  at  the  statement  that  shippers' 
abuse  of  reconsignment  privileges  even  in  normal 
times  probably  constituted  the  greatest  single  cause 
of  terminal  delays.  Here,  most  engineers  will  feel 
that  a  great  opportunity  was  lost,  because  of  the 
opinion  now  held  by  some  engineering  authorities  that 
complete  unification  of  terminals  bids  fair  to  solve 
the  problem  without  unification  of  systems.  Again, 
engineers  acquainted  with  recent  and  highly  success- 
ful improvements  in  freight  terminal  practice  and 
abandonment  of  antedeluvian  methods,  will  not  be 
quick  to  accept  shippers'  abuse  of  reconsignment 
privileges  as  the  greatest  cause  of  terminal  delays. 
However,  at  this  point  of  the  discussion,  the  assump- 
tion is  made  that  the  Interstate  Commerce  Commis- 
sion has  no  authority  to  force  joint  use  and  opera- 
tion of  terminals.  As  pointed  out  in  another  chapter 
of  the  book,  the  Transportation  Act  has  vested  the 
commission  with  mandatory  powers  to  effect  such 
joint  use  of  terminals,  while  its  authority  to  effect 
consolidations  of  systems  is  merely  permissive.  To 
engineers,  it  will  therefore  appear  as  a  matter  of  ex- 
pediency that  the  question  of  terminal  betterment  is 
worthy  of  first  consideration. 

As  an  economic  discussion  of  the  railroad  problem, 
the  book  on  the  whole  is  so  thorough  that  the  engi- 
neer-reader may  have  some  regret  that  it  does  not 
cover  the  national  transportation  problem,  considered 
from  the  public  viewpoint  of  proper  administration 
and  physical  co-ordination  of  railroads,  waterways 
and  highways.  However,  such  broader  treatment 
might  properly  be  adjudged  outside  the  realm  of 
purely  economic  discussion  since  it  would  involve 
features  distinctly  engineering  in  character. 

A  strong  case  is  made  for  looking  to  intensive  rather 
than  extensive  development  of  railroad  plant  to  pro- 
vide properly  for  future  traffic  demand.s — a  most  im- 
portant aspect  of  the  problem  that  deeply  concerns 
the  engineer.  In  addition  to  other  elaborate  statistical 
data,  there  is  presented  an  analysis  of  the  mainte- 
nance situation  which  has  decided  engineering  interest. 

The  book  brings  its  subject  practically  up  to  date 
:"id  may  be  said  to  be  a  painstaking  and  learned 
economic  discussion  of  our  greatest  after-war  problem. 


Fifteen  Years  of  London  Water  Studies 

RESLT.TS  OF  CHEMICAL  AXD  B.\CTERIOLOGIC.AL  Eg- 
AMIX.VTIO.VS  OF  THE  LONDON  \V.\TERS  ;  Report  for  Yete 
Ended  March  31.  1921— By  Sir  .Alexander  Houston.  Director  H 
Water  Examination,  Metropolitan  Water  Board.  London:  P. 
King  &  Son.     Paper;  S  x  13  in.  ;  12  diagrams,     las. 

Sir  Alexander  Houston  has  made  his  fifteenth  annud 
report  the  occasion  for  presenting,  in  addition  to  the 
usual  data  and  comment  for  the  year,  a  concise  sum- 
mary of  his  annual  and  his  several  special  research 
reports  on  London  water.  The  summary  has  all  the 
more  value  because  it  is  topical  rather  than  chrono- 
logical. 

The  main  topics  covered  in  the  report  are  chlorina- 
tion,  resistance-to-filtration  experiments,  the  vitality  of 
B.  Coli,  of  the  typhoid  bacillus,  and  of  the  cholera 
vibrio  in  river  water;  tests  for  distinguishing  the 
vibrio  and  harmless  water  microbes,  together  with  com- 
ments on  various  related  bacterial  searches,  including 
those  for  streptococci  and  Morgan  (No.  1)  bacillus  in 
river  water;  effects  of  storage  upon  the  quality  of 
river  water;  prefiltration  studies  and  experiments  with 
small  rapid  or  mechanical  filters;  the  use  of  coagulants 
in  relation  to  purification.  The  report  also  contains 
enteric  (typhoid)  fever,  meteorological,  bacterial  and 
chemical  statistics. 

American  chemists,  bacteriologists  and  sanitary  en- 
gineers in  charge  of  the  quality  of  water  supplies  would 
do  well  to  secure  and  study  this  report  which  teems 
wjth  stimulating  suggestions  on  water  research  and 
the  interpretation  of  anal>i:ical  data. 


The  Art  of  Graphical  Representation 

GRAPHIC.VL  METHODS  FOR  SCHOOLS.  COLLEGES.  ST.\TIS- 
TICLV.VS,  EN'CrlNEERS  .\.NIi  E-KECfTl VE.S — Kv  William  C 
Mar.>iliall.  M.  E..  C.  K..  Consnltini,'  Knf,'in.er  :  Formerly  Profe.i- 
.«or  of  .Machini-  Design.  Slieffleld  Scientifle  School  of  Yale;  Cor- 
siiUing  Engineer.  F^ederal  Sugar  Refining  Co.,  etc.  :  Meni 
A.  S.  M.  E.  and  .s.  .-v.  E.  New  York  and  London  ;  McGraw-Hil 
Rook  Co.     Cloth  ;    6  x  9  in. ;   pp.   253  ;   illustrated.      $3. 

The  classes  of  users  for  which  this  book  is  intended 
are  set  forth  by  its  subtitle  and  are  made  clearer 
yet  by  the  Preface,  where  the  author  states  that  he  has 
aimed  to  make  the  treatment  in  part  mathematical  but 
yet  within  the  grasp  of  "anyone  with  a  common  school 
education,  or  higher."  This  aim  seems  to  have  been 
well  attained. 

After  an  introduction,  the  author  describes  various 
kinds  of  graphs  and  the  making  of  diagrams.  He  then 
gives  numerous  applications.  There  follow  chapters  on 
Determination  of  Laws,  Calculations,  Nomography,  and 
Mechanical  Graphical  Records.  An  extensive  Biblio- 
graphy contains  (1)  nearly  thirty  books  and  pamphlets 
and  (2)  many  references  to  illustrative  material  in 
technical  journals,  society  proceedings,  handbooks,  etc., 
topically  presented  under  such  heads  as  accounting,  air, 
boilers,  costs,  gears,  pipes,  and  so  on  through  the 
alphabet. 

The  book  deserves  wide  attention  and  close  study 
by  all  who  use  or  might  well  use  graphical  methods. 


Sketch  of  Moncure  Robinson  Republished 

The  rarely  available  "Professional  Biography  of 
Moncure  Robinson,"  by  R.  B.  Osborne,  is  reprinted 
in  the  William  and  Mary  College  Quarterly  Historical 
Magazine  for  October  (Williamsburg,  Va. ;  $1  a 
number).  Mr.  Robinson  was  born  in  Richmond,  Vs.. 
in  1802;  graduated  from  William  and  Mary  College  at 
sixteen  years  of  age;  and  began  his  professional  career 
immediately  by  serving  as  a  voluntary  unpaid  assistant 
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on  a  topographical  survey  and  line  of  levels  from  Rich- 
mond to  the  Ohio  River,  being  made  by  the  Board  of 
Public  Works  of  Virginia.  Mr.  Robinson  soon  became 
an  advocate  of  railways  rather  than  canals,  although 
for  a  time  engaged  in  the  construction  of  both.  After 
a  notable  career  of  railroad  building,  including  the 
Philadelphia  &  Reading,  Mr.  Robinson  retired  from  pro- 
fessional work  in  1847  to  engage  "in  making  invest- 
ments *  *  *  in  productive  improvements,  considering  it 
would  be  of  more  financial  advantage  to  him  than  a 
further  continuance  in  his  active  professional  duty  for 
others" — according  to  his  biographer.  Mr.  Robinson 
died  in  1891.  The  editors  of  the  Quarterly  state  that 
the  only  copy  of  the  privately  printed  biography  by  Mr. 
Osborne  (written  in  1888  and  published  in  1889)  they 
have  been  able  to  find  is  in  the  John  Crerar  Library, 
Chicago. 


Publications  Received 


.•VCOUSTIC  IMPEDA.NCE  AND  ITS  ME.A.SUREME.N'TS — By  A 
E.  Kennelly  and  K.  Kurokawa.  Constribution  from  Electrical 
Eng^ineerinff  Research  Division,  Massachusetts  Institute  of 
Technology,   Boston,   Mass.      Paper ;   6   x  9    in. ;  pp.    42. 

AMERICA  AND  THE  BAL-\XCE  SHEET  OF  EUROPE — By 
John  F.  Bass,  Author  of  "The  Peace  Tangle"  and  Harold  Q. 
Moulton,  Author  of  "The  Financial  Organization  of  Society," 
etc.  New  York:  The  Ronald  Press  Coinpany.  Cloth;  5i  i 
8  in. :  pp.  361.     $3. 

The  purpose  of  this  volume,  its  preface  says,  Is :  "first,  to 
determine  the  economic  and  political  status  of  Europe  at  the 
present  time ;  second,  to  Hppraise  the  probable  effects  of  the 
international  settlements  (including  reparations)  that  have  re- 
I'ently  been  made ;  and  third,  to  suggest  in  broad  outlines  an 
International  policy  such  as  it  la  believed  the  situation  demands." 

AN.VUAL  REPORT  OF  THE  SOUTH  AUSTRALIAN  RAIL- 
WAYS COMMISSIONER.  1920-21 — Adelaide.  The  Commis- 
sion.    Paper;   S  x   13   in.;  pp.   36;   Map  and  charts. 

CALCUL  PRATIQUE  DES  POUTRES  CONTINUES  EN  BETON 
ARME:  En  Tenant  Compte  de  la  Raideur  des  Colonnes  par 
O.  Magnel  R^p^titeur  &.  TUniversitfe  de  Gand  Chef  des  Travaus 
au  Laboratorie  de  Resistance  des  Materiaux.  Publie  avec  le 
concours  du  Bureau  Technique  Vercoutre.  Gand:  Van  Ryssel- 
berghe  &  Rombaut,  Bditeurs.  Paper  ;  6  x  10  in. ;  pp.  60,  with 
charts  additional.     30  francs. 

CANADA  DEPARTMENT  OF  RAILWAYS  AND  CANALS:  An- 
nual Report,  .\pril  1,  1U20,  to  March  31,  1921.  Ottawa:  The 
Department.     Paper  ;   6  x   9   in.  ;  pp.  204.     20c. 

THE  CITY'  PLAN  OF  HAMILTON.  OHIO— Chamber  of  Com- 
merce. 1920 — By  Harland  Bartholomew.  City  Plan  Engineer, 
St.  Louis,  Mo.      Paper;  8  x   11   in.;  pp.   66;   illustrated. 

A  COURSE  IN  MECHANICAL  DRAWI.VG :  For  SchobI  Use 
and  for  Self-instruction,  A  Practical  Treatise  on  the  Art  of 
Makinc:  Working  Drawings,  Lettering  and  Dimensioning — By 
Louis  Rouillion.  B.  S.,  A.  M.,  Director  Mechanics  Institute, 
New  York  City  ;  Author  of  "DraftinK  of  Cams,"  "Economics 
of  Manual  Training,"  etc.  Fifteenth  Edition,  Revised  and  En- 
larged. New  York :  The  Norman  W.  Henley  Publishing  Co. 
Cloth;   8x6   in.;   pp.  92;    lllu.strated.      $1.30. 

rJEPRECIATION:  Its  Treatment  in  Production — Washington, 
D.  (_'. :  Cli.imber  of  Commerce.  Fabricated  Production  Depart- 
ment.     Paper ;   6   x  9   in. ;  pp.    23. 

DEVELOPME.VTS  IN  THE  R.VILWAY'  USES  OF  CONCRETE—:. 
By  A.  Charles  Irwin.  Bulletin  23.  American  Railway  Engrineer- 
Ing  Association,  Chicago,  111.  Paper ;  6  x  9  in. ;  pp.  88 ; 
Illustrated. 

UIK  KLA.SSISCHE.N  PROBLEME  RED  ANALYSIS  DES  UN- 
ENDIJi-HK.N:  EIn  Lehr-lnd  Ubung.sbusrh  Fur  Studierende 
Zur  Kiirfuhrung  In  Die  Inflnitesimalrechnuni;  von  Dr.  Gerhard 
Kowal.wskl.  O.  Professor  Der  Relnen  .Methematlk  An  Der 
Technlschen  Hochschule  Zu  Dre.fden.  Zwiete  Auflage  Mil  109 
Flguren  Im  Text.  Leipzig:  Wilhelm  Engelmann.  Cloth;  t  x 
»  in.;  pp.   342,      Paper,   70   marks;  floih,   95    marks. 

niE  SACGSTItAIILTURBINE  von  Dr.  Hans  Baudlsch.  Professor 
an  der  .SiaalsBewcrbeschule  In  ersten  Wiener  Gcmclndeliezlrke. 
Mil  37  T.xtllguren  und  16  Belsplelen.  Leipzig  uno  Wien :  Frang 
Deutlike.      Paper;   7  x  10  In.      10  mark.s. 

KPraCT  OP  HYDRATED  LIME  A.N'D  OTHER  POWDERED 
ADMIXTTTRES  IN  CO.VCRETIC— Bv  Duff  A  Abrams.  Profes- 
sor In  Charge  of  Structural  Materials  Research  Laboratory, 
Lewis  Institute,  Chicago,  III.  Paper;  6  x  9  In. ;  pp.  74; 
Illustrated. 

j^HE  ELECTRICAL   HANDLING    OF   MATERIALS.      A    Manual 

m  Four  Volumes,  on   the  Design,  Construction  nnd   Application 

I     or     Cranes,     Conveyors,      Hoists     and      Elevators— By     II.     H. 


Houghton,  M.  Inst.  M.  E..  .M.  Inst  E.  E  Vol.  1.  Electrical 
Eiiuipmenl.  Clolli;  !>i  x  10;  pp  2011;  231  figures  in  text.  Vol. 
II.  Structural  Work,  ("loth;  SJ  x  1";  pp.  292;  folding  plates 
and  358  figures  In  text.  London;  Benn  Brothers,  Ltd.  253 
eacli  volume. 

THE  ENGINEERING  FOUNDATION  OF  UNITED  ENGINEER 
I.NG  SOCIE'^Y.  Am.  Soc.  C.  E.,  A.  I.  M.  &  M.  E..  Am.  Soc. 
M.  E.,  A.  I.  li.  E.  Annual  Report  for  Sixth  Y'ear,  ended  Feb. 
20,  1921.  New  York:  Engineering  Societies  Building.  Paper; 
7  X  10  in. ;  pp.  32. 

FIRE  PREVENTION  AND  FIRE  PROTECTION:  As  applied  to 
Building  Construction.  \  Handbook  of  Theory  and  Practice — 
By  Joseph  Kendal!  Freitag.  B.  S.,  C.  E..  author  of  "i^rchltec- 
tural  Engineering."  "The  Fireprooflng  of  Steel  Buildings." 
Assoc.  M.  Am.  Soc.  C.  E.  Second  Edition,  Revised.  New  York : 
John  Wiley  &  Sons,  Inc.  London :  Chapman  &  Hall,  Ltd. 
Flexible  Binding;  4J  x  7  In.;  pp.  1038;  Illustrated.  J5  postpaid. 
30/net. 

FIRE  RESISTANCE  OF  CONCRETE  AND  REINFORCED  CON- 
CRETE— Red  Books  of  British  Fire  Prevention  Committee. 
Paper;  .i  x  9  in.;  40  to  ."jO  pp.  each;  tables  and  illustrations. 
London,  England.  His  Majesty's  Stationary  Office.  2s.  6d.  each. 
No.  216:      Cement  Concrete  Floors  Composed  of  Concrete  Slabs 

of  Various  Aggregates  and  Portland  Cement. 

No.  228:      Cement  Concrete  Floors  Composed  of  Thames  Ballast 

Sand  and  Portland  Cement, 

Nos,    238.    246   and    248:      Reinforced   Concrete    Slabs   Composed 

of  granite,  various  stones,  burnt  clay  and  stock  brick. 

A  selected   list  of   titles   in  continuation   of  those  announced   in 

this  section.   Aug,    IS,   1921.  p.   289. 

FLOW  OF  WATER  THROUGH  4,  6,  8  AND  10-IN.  GALVANIZED 
SPIRAL  RIVETED  STEEL  PIPE: — By  F,  W.  Greve.  .\ssociate 
Professor  of  Hydraulic  Engineering.  School  of  Civil  Engineering. 
Purdue.  Ind. :  Engineering  Experiment  Station  of  Purdue  Uni- 
versity. Paper:  6x9  in.;  pp.  32:  illustrated.  Some  of  the 
data  in  this  bulletin  were  printed  in  Engineering  News-Record. 
July  28,  1921,  p.  1.59.  in  an  article  by  Prof,  Greve. 

GOVERNOR  OF  THE  PANAMA  CANAL:  Report  for  1920-21— 
Balboa  Heights.  Canal  Zone :  Jay  J.  Morrow,  Governor.  Paper  • 
6  X  9  in,  ;  pp.  117. 

''^,->?t?^^*^-^^  ANALYSIS;  A  Text  Book  on  Graphic  Statics— Bv 
\Vill)am  b.  Wolfe.  M.  S.,Head  of  Structural  Department.  Smith 
Hmchman  &  Grylls.  Formerly  instructor  in  Architectural  En- 
gmeermg.  University  of  Illinois.  First  Edition.  New  York  and 
London  ;McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  in. :  pd  374' 
illustrated.      $4.  .»-».«•■■. 

'^^^?WS^J^^'™^°^^  ^OR  SCHOOLS,  COLLEGES,  STATIS- 
TICIANS, EX<JINEERS  AND  EXBCUTIVES-By  William  C 
Marshall,  M.  E„  C,  E.,  Consulting  Engineer  ;  Formerly  Profes- 
sor of  Machine  Design,  Sheffield  .Scientific  School  of  Yale-  Con- 
"l  i"^r  ^^'"''f'"^  Federal  Sugar"  Refining  Co,,  etc,  ;' Mem, 
A,  S.  M,  E.  and  S,  A.  E.  f.ew  Y'ork  and  London:  McGraw-Hill 
Book  Co.     Cloth  ;  6  X  9  in. ;  pp.   253  ;  illustrated.  $3. 

HANDBUCH  FUR  EISENBETONBAU— Dritte  Neubearbeitete 
Auflage,  m  Vierzehn  Biinden.  Herausgegeben  von  Dr.  Ingenieur 
F.  Bmperger.  Oberbaurat.  Regierungsrat  im  Patentamt  in  Wien. 
Erster  Band,  Entwicklungsgeschichte.  Versuche  und  Theorie  Des 
Eisenbetons  Bearbeitet  von  M,  Foerster.  O.  Graf.  M.  Thullie.  A. 
Kleinlogel,  E.  Richter.  A.  Berrer.  J.  Melan,  Mit  1076  Textab- 
bilduncen  und  1  Tafcl.     Berlin:   Wilhelm  Ernst  &  Sohn,  Paper- 

I  X  10  in,;  pp.  800;  illustrated.  Paper,  186  marks;  bound, 
207   marks. 

Chief  among  the  extensive  changes  from  prior  editions  of  Vol  I 
is  found  in  the  chapters  on  test  results.  Beam,  slab  and  column 
tests  are  reviewed,  as  also  special  tests  on  pieces  subjected  to 
stress  and  pedestals.  Tests  on  archs,  treated  separately,  include 
measurements  of  temperature  effects.  The  first  editions  of  the 
four  volumes  comprising  the  entire  work  were  reviewed  in  Hn- 
gmeermg  Netcs  as  follows:  Vol.  I..  April  16.  1908;  Vol.  II..  March 
12,  1908;  Vol.  III..  Part  1.  May  9,   1907,   and  Part  2,  Aug.  8.  1907. 

THE  HUMAN  FACTOR  IN  BUSINESS— By  B.  Seebohm  Rown 
tree,  .\uthor  of  "Poverty:  A  Study  of  Town  Life,"  "How  the 
Labourer  Lives."  "The  Human  Needs  of  Labour,"  etc.  London 
.New  York,  Bombay.  Calcutta  and  Madras:  Longman,  Green 
&  Co.     Cloth;   a   X   7i    in.;   pp.   173.      »2   net. 

INDUSTRIAL  FATIGUE  AND  EFFICIENCY--By  H.  M  Vernon 
M.  A..  M.  D,.  Investigator  for  the  Industrial  Fatigue  Research 
Board  ;  Late  Fellow  of  Magdalen  College,  Oxford  London 
GeoreeRoutledge  &  Sons,  Ltd.  New  York:  E.  P.  Dutton  &  Co. 
Cloth  ;  6  X  9  in.  ;  pp.  264.     %:,. 

INTERNATIONAL  ASSOCIATIO.N  OF  STREET  SANITATION 
OFFICIALS.  Report  of  Annual  Conference,  1921  Chicago-  A 
M.   Anderson.    Secretary.   37    ^'est    Van   Buren   St.      Paper-    8  x 

II  In.;  pp.    43;    illustrated. 

THE  J.  E.  ALDRBD  LECTURES  ON  E.NGINEERING  PRACTICE 
1920-1921— The  Johns  Hopkins  University.  School   of  E}ngineer- 
ing.      Baltimore.    Md.      Paper ;    6    x    9    in.  ;    pp.    285  ;    illustrated. 
Three  lectures  each  on  civil,  mechanical  and  electrical  engineer- 
ing subjects.  Including  -'Subway  Construction  in  New  Y'ork  City  " 
by   Robert   RUlgway.    Engineer.    Subway   Construction,    New    York 
(,ity;     Municipal  River  Front  Improvements."  bv  George  S    Web- 
ster,    Chief    Engineer,     Bureau     of    Surveys,     Philadelphia      Pa  - 
"Modern    Methods    of   Gas    Manufacture,"    by    Col.    Frederick    h' 
Wagner,   Bartlett-Hayward  Co..   Baltimore;   and   "Electricity  Sup- 
ply Systenis  In   I^rge  Cities,"   by  Philip  Torchio,  Chief  Electrical 
Engineer,   New  York  Edison   Co.,   New   York  City. 

THE  LAW  OF  ZONING— By  Herbert  S.  Swan.  Zoning  Consult- 
?."i.'  ,A  ^P*"^'"*'  "'  ""'  Constitutionality  of  Zoning  Regulations 
...  ,'-?"''"o'  Buildings  In  Accordance  with  a  General  Plan 
of  Municipal  Development.  Supplement  to  National  ,Miirili-lpal 
Review.  Oct.,  1921,  New  York:  The  National  Municipal  Leacue. 
Paper;    6    x    10    in.;    pp,    17. 
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I.EhRBUCH  DES  EISENHUTTENKUNT5E :  Vrrfasst  Fur  Den 
I'nterricht.  Pen  BPtrieh  und  Das  Enterwerfen  von  Eisenhuiteii- 
lagen  von  Bernard  Osann.  Profpssor  .\n  Per  Berg^kademie  In 
Clausthal  Geheimer  Berprat  Zweitpr  Band:  Erzeusung^  t  nd 
EieenSchaften  Dps  Sclimiedbarpn  Bisens  Mit  Sal  Ahbilduagpn 
Im  Text  Und  10  Tateln  Leipzig:  Wilhelm  Engelniann.  (loth; 
6  X  9  in.  ;  pp.  794.     Pappr.  H.'i  marks.     Clntli.  17.^  marks. 

LONDON  OF  THE  FUTURE — By  The  London  Society  under  the 
Editor.«hip  of  Sir  .\ston  Webb.  K.  C  V.  O  New  York.  B  P. 
Dutton  &  Co.     Cloth;  S  x  10  in.;  pp.  2S6  ;  illustrated.     $15. 

M\INE  STATE  HIGHWAY  COMMISSION— Report  for  1920. 
.\ugusta.   Me. ;  The  Commis.«ion.      Paper ;    8   x  0   in.  ;   pp.    50. 

MATHEMATICS  OF  ACCOUNTING  AND  FINANCE—By  Sey- 
mour Walton.  C.  P.  A.,  Dean  of  the  Walton  School  of  Commerce. 
Chicago,  and  H.  A.  Finney.  C.  P.  A..  Professor  of  Accounting. 
.Northewestern  University,  Chicago.  New  York:  The  Ronald 
Press  Co.     Cloth  ;  6  x  9  in. ;  pp.  274.     $4. 

MOTOR  TRUCK  TR.\NS^ORT.^TTON :  The  Principles  Govern- 
ing Its  Surcc.s.s — Bv  F.  Van  V.  Lane.  C.  K..  Lecturpr  on  Motor 
Truck  Transportation.  New  York  University.  New  York;  D 
Van  Nostrand  Co.     Cloth  ;  6  x  9  in.  ;  pp.  163  ;  Illustrated.     »2. 

NEW  JERSEY  BOARD  OF  PUBLIC  UTILITY  COMMIS- 
SIONERS: Report  for  1920.  Trenton:  The  Commission. 
Cloth  ;  6  X  9  In. ;  pp.  121. 

NEW   YORK    ST.\TE    BRIDGE    AND    TUNNEL    COMMISSION: 
Ileport    for    1921.      .Albany.    N.    Y. :     The    Commission.      Cloth; 
9  X  12  in.;  pp.  220;  illustrated. 
Includes  report  of  C.  M.  Holland,  chief  engineer,  covering  tralhc 

studies,   design  of    tunnels,   discussion    of   alternative   construction 

methods,    ventilation    problems    and    experimental    investigations. 

There   are   appendices   on   cast-iron    tunnel   analyses,   and   tunnel 

gas  investigations. 

NOS  USINES  METALLURGIQUES  DEVASTEES— (1914-1918). 
Monographies  De  Quelque.s  Orandes  Usines  Metallurgiques 
Francaises  Detruites  Par  Les  .\llcmands.  Rfdig^es  Par  Un 
(Jroupe  D'lng^nieurs.  Introduction  par  M.  Lton  Guillet.  Pro- 
fessor De  Mftallurgie  Au  Conservatoire  Des  Arts  &  Mftiers  et 
A  L'EcoIe  Centrale  Des  Arts  &  Manufactures.  Paris:  Editions 
De  La  Revue  De  Mftallurgie.  Paper;  9  x  11  in. ;  pp.  231; 
illustrated.     25  francs 

Text  and  half  tones  are  effectively  used  to  show  the  destruction 
of  metallurgical  works  bv  the  German  invaders  of  France.  In 
lome  cases  the  views  show  the  works  before  and  after  destruc- 
tion ;  in  others,  as  destroyed  and   as  since  rebuilt. 

OPPORTUNITIES  FOR  STTTDY  .\T  AMERICAN  GRADUATE 
SCHOOLS — By  Georee  F.  Zook.  Specialist  in  Higher  Education, 
Bureau  of  Education  and  Samuel  P.  Capen,  Director  of  the 
American  Council  on  Education.  Washington.  D.  C. :  Depart- 
ment of  the  Interior.  Paper ;  6  z  9  in. ;  pp.  59.  5c.  from  Super- 
itendent  of  Documents. 

POPUL.\TION  OF  I.N'CORPORATED  PLACES:  Prepared  under 
the  supervision  of  William  C.  Hunt.  Chief  Statistician  for  Popu- 
lation. (Reprint  of  Tables  51  and  52,  pages  178-331.  Volume  I 
Fourteenth  Census  Reports.)  Table  51 — Population  of  Incor- 
porated Places,  iri20.  1910  and  1900.  and  Population  of  Wards 
of  Incorporated  Places  Having  5,000  Inhabitants  or  More,  1920. 
Table  52 — Population  of  Cities  and  Other  Incorporated  Places 
Having  n  1920,  2.500  Inh.abitants  or  .More.  Arranged  in  Groups 
.\ccording  to  Population:  1920,  J910  and  1900.  Washington. 
D.  C. :  Bureau  of  the  Census.  Paper;  9  x  11  In.;  pp.  331. 
Complete  copies  of  Vol.  1.  $1.50  a  copy,  cloth  bound,  from  Super- 
intendent of  Documents. 

PRAKTISCHE  WINTCB  ZUM  STUDIUM  DER  STATIK  UND 
ZUR  .\.NWENDUNG  HIRER  DESBTZI': — Ein  Handbuch  fUr 
Sturtlerende  und  praktisch  tiitige  Ingenieure  von  Robert  Otzen. 
Gehelmpr  Rpgierungs-Rat  und  Professoj-  an  der  Technischen 
Hochschule  zu  Hannover.  Dritte  Aullage  Mit  125  Textfiguren. 
Berlin  und  Welsbaden :  C.  W.  Kreidel's  Verlag.  Paper;  6x9 
In.;  pp.   178. 

PRELIMINARY   NOTE   ON   THE  PURIFICATION   OF   WATER 
BY   ACTIVATED  SILT — By  Gilbert  J.   Fowler  and   R.   R.   Deo. 
Journal  of  the  Indian   Institute  of  Science.   April.  1921.      Paper; 
7   X   10    In.;   pp.   8.      Bangalore.   India:      Department   of   .\pplie<l 
Chemistry,  Indian   Institute  of  Science.     6  anna.s. 
An    interesting  -and   suggestive   account   of   experiments   on   the 
removal  of  dls-solved  organic  Impurities  from  water  by  silt  activa- 
tion, suggested  by  the   rapid  oxidation  of  highly  polluted   heavily 
silt-laden  Chinese  and   Indian   rivers. 

THE  PREPARATION.  TRA.NSPORTATION  AND  COMBUSTION 
OF  POWDERED  COAI> — By  .lohn  Blizard.  Ottawa.  Can.: 
Department  of  Mines.      Paper.;   6x9    In.;   pp.   131  ;   Illustrated. 

PUBLIC  HEALTH  PROBLEMS  IN  MEXICO  AND  THEIR 
SOLUTION  DURI.VG  THE  LAST  FIFTY  YEARS:  Contribu- 
llon  of  the  Mexican  Departmint  of  Public  Health  to  the  Semi- 
centennial Celebration  of  the  American  Public  Health 
AKsoclatlon.  City  of  Mexico:  The  Department.  Paper;  6|  x 
9  :  pp.  34  ;  Illustrated. 

I'UBLIC  HEALTH  SURVEYS:  Wh.it  Th.y  Are;  How  tn  Make 
Them;  llo»v  to  Use  Them^By  Jlurrav  P.  Horwotid.  M.  S.,  Ph. 
D.,  InMtructor.  rippartm.nt  of  Biology  and  Public  Health.  Massa- 
chusetts Institulp  of  Terhnology.  \Vlth  u  foreword  bv  William 
T.  Sedgwick  and  an  Inlroductlon  by  George  C.  WTilpple.  New 
York;  John  Wiley  &  Sons.  Inc.  London:  Chapman  &  Hall. 
Lid.     Leather;  41   x  7   In.;  pp.   403;   Illustrated.     $4.60. 


;AILR0AI>  VALUATIf)N  1!Y  THE  INTERSTATE  COMMERCIO 
CO.MMISSIO.V— riy  Ib.ni.r  i:.  Vanderblii.-.  Ph.  D.,  A.M.xoclate 
Prr.fpssor  of  TransportaiiMii  In  .VMttliwpstprn  Unlversllv.  (Rp- 
prlnted  from  the  Qiiarti  rly  ./ninnnl  „f  /•.VoiiMinir.i.  Vol.  XXXIV. 
Nov.,  1919;  Feb..  1920.)  Cambridge,  Mass.;  Ilarvurd  Uni- 
versity Press.     Cloth;  6x8   In.;  pp.   119, 


R.-VILWAY  SIGNALING — By  Everett  Edgar  Kink.  Member  of 
the  American  Railway  Association.  Signal  Section.  Member  of 
the  .\merican  Railway  Engineering  Associatidn.  Associate 
Member  of  the  American  Society  of  Civil  Engineers;  Profes- 
sor of  Railway  Civil  Engineering  in  the  University  of  Illinois. 
New  Y'ork  and  London  :  McGraw-Hill  Book  Co.  Cloth  ;  6  X  >■ 
in.;  pp.   371;   illustrated.    $4.  J 

RAILWAY  STATISTICS  OF  THE  UNITED  STATES  0^ 
AMERICA.  1920.  Compared  with  the  Official  Reports  for  1911L 
and  Recent  Statistics  of  Foreign  Railways — Prepared  by  SlasoS 
Thompson.  Bureau  of  Railway  News  and  Statistics,  Chicag» 
III.     Paper;   5  x   8i  in.;   pp.   147.  J 

RANGE    OF    PRICES    OF    WATER-WORK    MATERIALS— Com- 
piled  in   the  Office   of  Dabney   H.   Maury.   Consulting   Engineer, 
Monodnock    Block.    Chicago.      Reprinted    from    Enginnring    and 
Contracting,  Oct.  12.  1921.     Paper;  8  x  11  in.:  pp.   8. 
Includes  wrought  iron  and  steel  pipe,  both  black  and  galvanized, 
cast    iron    pipe,     pig    lead,     structural    shapes,     reinforcing    bars, 
Portland  cement,   common   brick,  vitrified  sewer  pipe,  and   copper. 
The  data,  are  presented,   in   some  cases,    in  both   tabular  and  dia- 
grammatic  form.      Many    of   the    original    figures    are    credited   to 
Lngniecrlng  News  and  Engineering  News-Record. 

SPECIAL     LIBRARIES     DIRECTORY'— Edited     by    Dorsey    W. 

Hyde,  Jr.,  Washington;,    Special  Libraries  Association.     Paper; 

6  X  9  in.  ;  pp.  123. 

Contains  annotated  list  of  subjects  and  a  directory  by  states 
and  cities,  the  latter  with  names  of  librarians.  Some  1300  li- 
brarians are  included. 

.STATE  P.\RKS — By  Harold  A.  Capam,  Landscape  Architect. 
New  Y'ork  (iity.  .\n  Account  of  the  Widening  Movement  to 
Preserve  for  All  the  People  Choice  Bits  of  Nature  with  Scenic, 
Historical,  Recreational  and  Educational  Values.  Supplement 
to  National  Municipa!  Review,  November,  1921.  New  York: 
The  National  Municip.  1  League.  Paper;  7  x  10  In.;  pp.  17; 
illustrated. 

A    SUPERPOWER    SY'STEM    FOR    THE    REGION     HhrTWEEN 

BOSTON  .\ND  WASHINGTON — By  W.  S.  Murray  and  Otheri. 

Washington,  D.  C. :    U.  S.  Geological  Survey.     Paper;  9  x  11  in.; 

pp.    261  ;    diagrams   and   folding   maps. 

An  abstract  of  this  report  appeared  in  Engineering  Ncwt-Beo- 
ord,  Nov.  10,  p.   738. 

TABLES  ANNUELLES  DE  CONSTANTES  ET  DONNEES  NU- 
MERIQUES  DE  CHIMIE,  DE  PHYSIQUE  ET  DE  TECH- 
NOLOGIE:  Publi^es  sous  le  patronage  de  I'Union  de  Chiinie 
pure  el  appli<iu6e  par  le  Comit6  international  nomm^  par  le 
VII  Congrfes  de  Chimie  appliqu6e  (Londres,  2  juin  1919). — By 
Secretaire  general  t'h.  Marie,  Dr.  es  Sciences.  Vol.  IV.  Annees 
1913-1914-1915-1916.  Premiere  Partie.  Paris:  Uauthier-VU- 
lars  et  Cie.  Cambridge:  The  Cambridge  University  Press. 
Chicago:  University  of  Chicago  Press.  Cloth;  9  x  11  In.;  pp. 
626  ;  Postpaid  $13.65. 

Publication  of  these  Annual  Tables  of  Constants  and  Numerical 
Data,  compiled  by  an  International  Commission,  has  now  been  re- 
sumed after  interruption  by  the  war.  Part  I  (as  above)  contain.' 
constants  from  "compressibility"  to  "electricity."  It  Is  expected 
that  Part  II,  covering  the  remaining  constants,  will  be  ready 
sometime  in  1922. 

TECHNOLOGIC  PAPERS  OF  THE  BUREAU  OF  STANDARDS 
No.  198.  Results  of  Some  Tests  of  Manila  Rope — By  .\mbroae 
H.  Stang.  Associate  Physicist  and  Lory  R  Strickenberg.  .\ssist- 
ant  Mechanical  Engineer.  Washington.  D.  C. :  Paper;  7  x  10  in.; 
pp.  11.  Free  on  application  or  5c.  from  Superintendent  of  Docu- 
ments. 

TECHNOLOGIC  P.\PERS  OF  THE  BURE.\U  OF  ST.\ND.\RDS: 

Department  of  Commerce,  Washington.  D.  C.     Paper  ;  7  x  10  lit. 

No.  201  :  Friction  and  Carrying  Capacity  of  Ball  and  Roller 
Bearings — By  H.  L.  \Vhitteniore.  Mechanical  Engineer,  and  S, 
S.  Petrenko,  Assistant  Mechanical  Engineer.  Pp.  34  ;  lllustrateOi 
l"c.   from  Superintendent  of  Documents. 

No.  113:  Structure  and  Related  Properties  of  Metals.  Pp.  104; 
illustrated.     25c.  from  Superintendent  of  Documents. 

No.  202 :  Results  of  a  Survey  of  Elevator  Interlocks  and  AB 
.\nalysis  of  Elevator  Accident  Statistics — By  C.  E.  Oakes.  Eleo- 
trical  Engineer,  and  J.  A,  Dickinson,  Mechanical  Engineer.  Pp. 
30.     5c.  from  Superintendent  of  Documents. 

TESTS  OF  PHY'SIC.XL  AND  ELECTRICAL  PROPERTIES  OF 
SLATE — By  Merton  O.  Fuller.  Assistant  Professor  of  Civil 
Engineering  Laboratory.  Lehigh  University.  Bethlehem,  Pa.: 
The  .Author.     Paper ;  6  x  9  in. ;  pp.  34  ;  Illustrated. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  ot  engineers  and  contractors. 
The  ranee  of  interest  should  he  as  wide  as  possi- 
ble. Contributors  are  therefore,  asked  to  make 
their  letters  short. 

The  Significance  of  Cleveland's  Adoption  of 
Proportional  Representation 

Sir — Your  interesting  editorial  of  Nov.  17  regarding  the 
welcome  news  that  Cleveland  had  adopted  the  city  manager 
plan  did  not  explain  the  great  significance  of  proportional 
representation  on  which  Cleveland  is  to  base  its  new  form 
of  city  government.  May  I  ada  a  few  words  on  this  point? 
For  it  offers  much  of  interest  to  those  who  like  to  see  sound 
principles  respected  in  public  affairs  as  well  as  in  bridge 
design  or  railroad  location. 

Proportional  representation  ensures  that  no  important 
group  of  like-minded  voters  will  be  without  direct  repre- 
sentation in  the  council,  and  each  group  will  have  repre- 
sentation of  its  own  choice  proportional  in  number  to  the 
size  of  the  group.  Such  is  the  council  which  will  appoint  the 
city  manager  and  direct  the  policies  of  Cleveland — a  very 
different  thing  from  the  plan  of  cities  like  Dayton,  where 
every  member  of  the  council  may  be  unacceptable  to  nearly 
fifty  per  cent  of  the  voters.  By  the  Dayton  plan  the  city 
is  divided,  it  may  be  about  equally,  into  the  Ins  and  Outs. 
In  Cleveland  85  to  95  per  cent  will  constantly  be  the  Ins.  In 
this  year's  election,  Cleveland  followed  the  example  not  of 
Dayton  but  of  its  nearer  neighbor,  Ashtabula,  and  of  Kaia- 
mazoo,  Boulder,  and  Sacramento. 

Proportional  representation  has  long  been  advocated  by 
sincere  well-wishers  of  popular  representative  government. 
The  fear  that  in  spite  of  the  actual  simplicity  of  the  voters' 
part,  it  would  look  too  complicated  to  be  acceptable  to 
American  voters  has  stood  in  its  path.  Sacramento  and 
Cleveland  show  that  this  fear  is  groundless.  It  is  already 
in  use  throughout  Ireland,  with  the  warm  approval  of  Sinn 
Feiner  and  Unionist  alike. 

Proportional  representation  appeals  widely  (1)  beeavise 
it  is  so  eminently  fair;  (2)  it  is  so  well  suited  to  bring  the 
ablest  and  most  trusted  leaders  into  public  life;  (3)  it  gives 
all  minorities  the  best  possible  protection  and  an  orderly 
and  wholesome  chance  of  carrying  their  point  when  their 
cause  is  just  and  ripe;  and  (4)  all  decisions  rest  finally  and 
firmly  with  a  genuine  and  informed  majority.  Incidently  it 
does  away  with  primaries — without  retrogression. 

And  Sacramento  and  Cleveland  have  shown  that  the  only 
important  objection  to  it  is  'anciful,  oven  in  the  case  of 
large  and  varied  population. 

Lewis  Jehmime  Johnson, 
Harvard  University,  Professor  of  Civil  Engineering 

Cambridge,  Mass.,  Nov.  26. 


Highway  Efficiency  and  Weak  Bridges 

Sir — I  have  read  with  considerable  interest  your  article 
"A  Question  of  Highway  Efficiency,"  p.  759  of  your  Nov.  10 
issue.  Having  served  a  number  of  years  in  bridge  building 
I  have  seen  highway  bridges  of  the  good,  bad,  and  indifferent 
classes,  and  the  wonder  is  that  more  of  them  have  not 
failed  under  the  present-day  traffic. 

When  we  consider  a  bridge  designed  for  the  light  and 
slow-moving  loads  of  the  past,  carrying  the  hea\'y  loads 
of  today,  which  are  on  the  bridge  and  off  again  in  less  time 
than  it  takes  to  write  it,  creating  an  enormous  impact 
which  has  never  been  considered  in  the  design,  then  it  is 
evident  that  something  is  radically  wrong  in  our  present 
method  of  design. 

We  are  evidently  penalizing  the  purchasers  by  excess 
material,  either  by  playing  safe  or  through  our  ignorance 
of  the  actual  coefficients  of  strength  of  the  various  materi- 
als used.  The  accepted  thc^iry  of  stresses  in  framed  struc- 
tures enables  us  to  determine  the  strc-ss  in  any  member 
of  a  structure  when  we  have  a  specific  loadinsr,  but  deter- 


mining the  stresses  is  generally  the  smallest  part  of  the 
work,  and  the  design  of  members  to  carry  the  stresses 
safely  is  often  a  tax  on  the  ingenuity  and  experience  of 
the  engineer. 

The  wi-iter  recalls  a  highway  swing  span  which  the 
county  was  considering  replacing  and  which  he  considered 
absolutely  dangerous,  yet  the  county  engineer  was  permit- 
ting use  of  the  bridge  without  restrictions;  and  when  the 
writer  saw  a  tank  wagon  drawn  by  three  horses  cross  the 
bridge  without  collapse  of  the  structure  the  question  of 
unit  stresses  and  factors  of  safety  seemed  paramount.  This 
bridge,  of  Pratt  truss  design,  had  one  of  the  main  diagonals 
on  the  inside  of  the  truss  broken,  and  the  county  authori- 
ties had  bent  the  broken  rod  through  the  truss  to  the  out- 
side so  that  traffic  might  not  become  entangled.  The 
trusses  had  adjusted  themselves  to  the  new  conditions, 
shearing  rivets  through  battens  and  lacing  bars  of  the 
chords  and  vertical  posts,  the  chords  themselves  forgetting 
the  "straight  and  narrow  path"  they  were  designed  to  hold 
and  each  member  assuming  a  position  of  least  work;  yet 
the  bridge  was  errryirg  traffic  in  spite  of  all  theory  to 
the  contrary. 

It  would  seem  that  the  solution  of  eliminating  all  high- 
way bridges  which  today  are  too  light  is  replacement.  But, 
as  such  a  financial  burden  cannot  be  considered,  the  next 
step  would  be  to  reinforce  all  such  structures  and  prop- 
erly police  our  roads  to  control  the  maximum  loads  carried 
over  them.  C.  H.  OsBORNE. 

Baltimore,   Nov.   14. 


Using  the  Flow  Table  in  Central  Mixing 
for  Concrete  Roads 

Sir — The  article  "Central  Mixing  for  Concrete  Roads" 
by  C.  S.  Hill  in  the  Oct.  20  issue  of  Engineering  News- 
Record,  is  especially  interesting  in  view  of  the  experimental 
work  during  the  past  few  years  in  connection  with  the 
development  of  the  "flow  table." 

It  is  apparent  that  the  success  of  a  central  mixing  plant 
is  dependent  upon  the  employinent  of  a  test  which  will 
accurately  measure  consistency  and  furnish  a  definite  value 
for  the  tendency  of  segregate. 

My  experience  with  the  flow  table  indicates  that  it 
furnishes  a  means  of  measuring  consistency  which  is  even 
more  accurate  than  needed  in  the  field  and  in  the  same 
operation  a  definite  value  can  be  obtained  for  the  tendency 
to  segregate.  The  jolting  or  bumping  to  which  the  mass 
of  concrete  is  subjected  on  the  table  is  very  similar  to  that 
which  occurs  when  the  concrete  is  hauled  over  the  road. 
The  tendency  to  segregate  on  the  table  is  even  more  pro- 
nounced since  the  mass  is  not  confined  laterally  and  there 
is  nothing  except  the  adhesion  within  the  mass  to  prevent 
the  large  particles  rolling  out  beyond  the  mortar  line,  or  the 
mortar  from  spreading  beyond  the  zone  of  the  coarse  aggre- 
gate, depending  upon  aggregate  gi-adation,  cement  content 
and   consistency. 

From  the  beginning  of  the  work  with  the  flow  table  it 
was  apparent  that  "workability"  or  tendency  to  segregate 
could  be  as  accurately  measured  as  "consistency."  The 
behavior  of  different  concretes  is  marked,  depending  upon 
the  above  mentioned  factors  of  cement  content,  aggi-egate 
gradation,  shape  of  aggregate,  and  consistency.  Flow- 
ability  is  measured  as  the  spread  of  the  fine  material  in 
the  mass,  or  the  diameter  of  the  mass  within  the  mortar 
line.  In  some  concretes,  especially  the  drier  or  the  leaner, 
large  aggregate  particles  will  be  found  beyond  the  mortar 
line.  When  excess  water  is  present  the  mortar  line  will 
spread  be.vond  the  coarse  aggregate  mass.  A  definite  value 
can  be  obtained  for  either  of  these  conditions,  which  will 
serve  as  a  measure  of  the  tendency  to  segregate.  Observa- 
tion of  condition  after  haulage  will  permit  safe  values  to 
be  established. 

I  believe  that  it  is  generally  recognized  by  engineers  who 
have  had  experience  with  both  types  of  apparatus  that  the 
flow  table  is  far  more  accurate  than  the  slump  test  as  a 
measure  of  consistency,  but  there  appears  to  be  the  feeling 
that  the  flow  table  is  not  suited  for  field  use.  This  feeling 
is  quite  similar  to  that  directed  toward  any  change  or 
innovation   in  field  practice  which  at  first  thought  tends 
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to  upset  or  modify  established  procedure.  However,  the 
added  expense  on  any  work  of  importance  is  too  small  to 
warrant  consideration  and  no  great  amount  of  time  or 
especial  slcill  is  required  in  carrying  out  the  test.  The 
results  of  the  test  are  definite  and  conclusive  and  will 
result  in  adherence  to  established  limits  for  consistency,  a 
most  important  factor  which  is  at  present  seldom  specified. 
On  road  or  building-  construction  a  few  tests  at  the  begin- 
ning of  the  work  will  furnish  to  everyone  concerned  with 
the  production  of  concrete,  from  the  superintendent  down 
to  the  laborer  who  wheels  and  places,  a  definite  idea  of 
Lhe  extreme  limits  of  consistency  which  will  be  permitted, 
and  thereafter  only  occasional  tests  will  be  required  as 
a  check. 

In  the  laboratory  a  little  experience  with  the  flow  table 
permits  the  worker  to  attain  any  specified  consistency  at 
first  trial  and  the  flow  table  test  serves  merely  to  confirm 
his  judgment,  and  we  find  that  it  is  rarely  necessary  to 
adjust  the  v.'ater  content  and  make  a  second  test.  It  will 
be  found  in  field  work,  that  after  a  standard  has  been 
established  with  the  table,  few  tests  will  be  needed  and  the 
"consistency"  factor  can  be  as  accurately  controlled  as  that 
of  proportioning,  with  little  added  effort. 

I  believe  that  a  trial  of  the  flow  table  in  connection  with 
the  control  of  consistency  and  the  measurement  of  ten- 
dency to  segregate  in  the  operation  of  central  mixing 
plants  will  demonstrate  its  ability  to  fully  meet  the  require- 
ments which  Mr.  Hill  has  outlined  as  being  necessary. 

Saskatoon,  Sask.,  Oct.  29.  G.  M.  Wiluams, 

Professor  of  Civil  Engineering. 
University  of  Saskatchewan. 


Effect  of  Motor  Truck  Tires  on  Unfinished 
Road  Subgrade 

Sir — Relative  to  road  damage  caused  by  contractor's 
trucks  when  equipped  with  pneumatic  or  with  cushic/i  tires, 
I  submit  the  following,  based  on  recent  experiments  made  in 
our  laboratory. 

We  have  noted  a  belief  on  the  part  of  certain  high  com- 
missioners to  the  effect  that  the  pneumatic  truck  tire  does 
not  injure  incompleted  road  surfaces  so  much  as  does  the 
solid  or  cushion  tire.  We  manufacture  the  three  types 
of  tire,  but  in  order  to  determine  which  was  the  proper 
type  to  recommend  as  equipment  on  road  contractor's 
vehicles,  we  have  made  exhaustive  experiments  relative  to 
area  of  road   contact. 

As  we  understand  it,  the  damage  created  on  the  sub- 
grade  or  incompleted  road  surface  by  tires  is  the  "rutting" 
effect  or  tendency  to  make  deep  tracks  in  the  soft  ground. 
This  is  in  reality  a  cutting  action  which  is  dependent  upon 
the  area  of  contact  of  the  tire  carrying  the  load,  or  rather 
upon  the  pressure  of  tire  contact  for  each  unit  of  contact 
area. 

If  we  assume  that  the  larger  trucks  are  more  efficient 
for  highway  construction  work,  we  can  consider  the  5,  6, 
and  7J-ton  sizes.  The  6-ton  truck  will  have  a  weight  on 
each  rear  tire,  when  traveling  empty,  approximately  2,500 
lb.,  and  owing  to  the  distribution  of  the  load  principally 
over  the  rear  wheels,  the  weight  carried  by  such  rear  tires 
when  loaded  will  approximate  8,000  lb.  or  more. 

If  pneumatics  are  selected  such  a  load  would  need  to 
be  carried  on  the  largest  tires  yet  produced  and  these  have 
not  as  yet  proved  a  commercial  success.  This  size  is  the 
-18  X  12-in.,  which  the  manufacturers  state  must  be  kept 
inflated  to  a  pressure  of  140  lb.  per  sq.in.  This  is  not 
only  the  pressure  of  the  air  within  the  tire  but  also  repre- 
sents the  pressure  upon  the  roadway  for  each  square  inch 
of  tire  area  in  contact  with  the  surface.  The  peculiarity  of 
a  pneumatic  tire  is  that  this  pressure  per  square  inch  of 
road  contact  is  always  the  same  whether  the  truck  be 
loaded  or  empty  and  is  dependent  entirely  upon  the  inflation 
pressure   within    that   tire. 

In  the  accompanying  drawing  the  horizontal  line  indicates 
the  prcs.surc  per  square  inch  of  road  contact  for  the  48  x  12- 
in.  tire  under  varying  loads.  This  line  is  horizontal  be- 
cause the  pressure  does  not  change;  the  area  of  contact 
incre;i.ses  or  drcreases  in  proportion  to  the  added  or  de- 
creased load  applied. 
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The  40  X  12-in.  cushion  tire,  which  will  operate  with 
considerably  more  resiliency  than  the  solid  tire  and  yet 
will  retain  practically  all  of  the  advantageous  characteris- 
tics of  the  latter,  will  have  a  capacity  of  10,000  lb.,  some- 
what more  than  the  48  x  12-in.  pneumatic.  From  our 
tests  we  have  developed  the  relation  between  increase  in 
road  surface  pressure  per  unit  of  contact  ai'ea  and  increase 
in  load  carried  by  the  tire.  These  results  are  indicated  by 
the  slanting  line  on  the  accompanying  chart.  From  this 
it  will  be  noted  that  when  the  truck  is  traveling  empty 
with  an  approximate  weight  of  2,.500  lb.  on  each  rear  wheel, 


WeigM-  on  Ttre,  Bounds 
the  caterpillar  tire  represents  a  pressure  of  but  68  lb.  per 
sq.in.  of  road  surface,  whereas  a  pneumatic,  under  the 
same  conditions,  represents  its  constant  140  lb.  As  load 
is  added  to  the  caterpillar  tire  this  pressure  per  square 
inch  of  road  contact  gradually  increases  until  it  equals  the 
140  lb.  of  the  pneumatic  when  carrying  a  load  of  about 
7,200  lb.  or  within  10%  of  the  capacity  of  the  pneumatic. 

It  will  thus  be  seen  that  for  all  loads  below  7,200  lb.  the 
cushion  tire-equipped  truck  represents  more  of  a  road- 
roller  effect  and  less  punishment  to  a  soft  road  surface  than 
does  the  pneumatic  tire.  For  the  final  10%  of  the  maximum 
load,  th'i  pneumatic  tire  will  have  the  advantage  of  a  lower 
pressure  per  inch  of  road  contact. 

However,  inasmuch  as  trucks  of  this  size  will  not  always 
be  loaded  to  full  capacity  and  will  travel  at  least  half  of 
their  distance  with  no  load  whatsoever  except  body  and 
chassis,  the  average  load  will  probably  be  in  the  neighbor- 
hood of  4, .500  or  5,000  lb.  on  each  wheel.  Here  the  cater- 
pillar tire  represents  a  pressure  of  from  40  to  33  lb.  less 
per  inch  of  road  contact  than  does  the  pneumatic. 

We  feel  certain  that  this  represents  conclusive  proof  of 
the  superiority  of  a  properly  designed  cushion  tire. 

Harold  W.  Slauson, 
New  York   City  Engineering   Service   Manager, 

Sept.  24.  The  Kelly-Springfield  Tire  Co. 

Earth  Roads  Treated  with  Steam  Ashes 
and  Cold  Asphaltic  Oil 

Sir— In  Engineeriii!/  Ncns-Iiecord  of  Sept.  22,  p.  477,  we 
described  the  practice  and  experience  with  earth  roads 
treated  in  the  summer  of  1920  with  steam  ashes  and  cold 
asphaltic  oil.  In  1920  about  7,000  tons  of  cinders  were 
used.  So  few  of  the  roads  required  treatment  after  the 
winter  of  1920-21  and  the  results  were  so  satisfactory  that 
we  have  already  used  this  season  (1921)  2:;,000  tons  of 
cinders,  corresponding  to  about  25  miles  of  roadway.  The 
practice  in  1921,  as  compared  with  that  of  1920,  has  been 
simplified  and  shortened  as  described  below: 

The  earth  road  is  honed  and  shaped  with  a  tractor  and 
road  machine.  The  cinders,  spread  by  laborers  with  cosi 
scoops  to  an  average  thickness  of  4  to  6  in.,  are  then  slightly 
compacted  by  a  short  rolling  with  a  10-ton  roller.  Asphaltic 
oil  is  next  applied  from  a  gravity  distributor  at  the  rate 
of  i  to  A  gal.  per  square  yard  and  the  roadway  is  given  a 
final  and  thorough  rolling  with  the  10-ton  roller.  The 
result  is  a  firm  smooth  surface  approaching  the  best 
macadam  pavement  in  appearance  and  stability. 

The  total  cost  in  1920  was  $0.27  per  square  yard  and  in 
1921  $0,258,  wages  being  the  same  in  both  years. 

Office  of  President.  Borough  Frh).   H.   Shephearu 

of  Queens,  anp 

New  York,  Nov.  12.  E.  E.  Butikrhelp. 
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Cattle  Guard  Saves  Valuable  Time 
on  Truck  Hauling  Job 

THE  ROAD  over  which  materials  were  delivered  by 
motor  truck  to  the  Kern  Canyon  hydroelectric- 
rroject  in  California  passed  through  lands  used  for  pas- 
turing stock.  Gates  had  to  be  kept  closed,  thus  entailing 
truck  delays  which  amounted  to  a  serious  inconvenience 
when  materials  were  going  in  in  lai'ge  quantities.  To 
avoid  the  necessity  for  stopping  trucks  at  gates,  cattle- 
guards,  similar  to  those  used  on  railways,  were  built  as 
shown  in  the  accompanying  illustration. 

The  construction  consisted  chiefly  of  a  series  of  trans- 
verse timbers  or  joists,  6  in.  apart,  with  longitudinal 


CATTLK   GUARD    0.\    A    CONSTRUCTION   JOB 

headers  between  them  on  18-in.  centers.  Each  joist  was 
made  up  of  two  2  x  8-in.  pieces,  spiked  together.  By 
placing  these  guards  beside  the  ordinary  gates  there 
was  always  the  option  of  using  guard  or  gate,  the  latter 
being  sometimes  preferable  as  in  the  case  of  very  heavy 
truck  loads,  men  on  horseback,  etc. 

The  use  of  cattle  guards  on  this  job  is  credited  to 
R.  C.  Starr,  construction  engineer,  San  Joaquin  Light 
&  Power  Corporation. 


Cost  of  Steam  Shovel  Work  in  Building 
Logging  Railroads 

AS  MORE  modern  methods  come  into  vogue  through- 
l\  out  the  logging  industry,  equipment  formerly  used 
only  in  the  more  extensive  operations  is  being  employed 
by  smaller  companies  to  reduce  unit  costs  or  to  speed 
up  production.  Some  aspects  of  this  situation  were 
brought  out  in  a  paper  by  Minot  Davis,  demons  Log- 
ging Co.,  Tacoma,  Wash.,  read  at  the  recent  Pacific 
Logging  Congress,  in  which  there  were  detailed  figures 
on  the  saving  effected  by  this  company  in  laying  out 
their  railroad  construction  and  other  excavation  work 
so' it  would  be  economical  to  use  a  steam  shovel. 

Material  encountered  is  lar;?ely  in  one  of  three  classifica- 
tions, namely,  clay,  loose  rock  or  solid  rock.  The  "loose 
rock"  is  a  soft  red  or  brown  shale  which  is  handled  very 


rapidly  after  it  has  been  loosened  up  with  a  few  blasts.  It 
stands  oa  a  very  steep  slope  and  is  hiRhly  satisfactory 
material  for  handling  with  a  steam  shovel.  The  "hard 
rock"  is  a  comparatively  soft,  blue  sandstone  which,  never- 
theless, requires  fairly  heavy  shooting  and  has  a  tendency 
to  break  in  large  chunks.  The  average  of  these  classifica- 
tions has  been  40  per  cent  clay,  40  per  cent  loose  rock  and 
20  per  cent  solid  rock.  In  the  following  discussion  of  com- 
parative costs  this  average  is  assumed. 

At  the  time  the  first  shovel  was  bought  the  company  was 
confronted  with  the  necessity  of  building  as  quickly  as  possi- 
ble Ih  miles  of  railway  which  involved  moving  60,000  cu.yd. 
of  material.  The  contractors'  bids  were  not  less  than  $1  per 
yard,  lumping  all  classes  of  material.  However,  by  select- 
ing the  easier  parts  of  the  work  contracts  were  finally 
awarded  on  an  average  of  72  cents  per  yard,  the  contracts 
being  made  directly  with  station  men. 

The  greater  part  of  the  work  was  then  done  with  a  steam 
shovel.  In  six  months  the  shovel  had  moved  about  40,000 
cu.yd.  of  material,  at  a  cost  after  charging  off  all  over- 
head, including  depreciation,  of  $6,400  less  than  it  would 
have  totaled  on  the  72-cent  station-man  basis.  The  com- 
parison is  based  on  the  theoretical  amount  of  yardage  as 
cross-sectioned  and  staked  by  the  engineers.  The  steam 
shovel  actually  removed  10  to  15  per  cent  more  material 
than  the  stakes  called  for,  while  the  station  men  worked 
very  close  to  theoretical  quantities. 

The  company  now  operates  two  shovels,  one  having  a  3 
and  the  other  a  a-cu.yd.  dipper.  Both  are  of  the  revolving 
type  mounted  on  caterpillar  treads  which  is  believed  to  be 
the  only  practical  type  for  all-around  construction  such  as  is 
required  in  a  logging  operation.  Both  are  equipped  with  a 
boom-hoist  which  is  regarded  as  a  necessity.  The  larger 
shovel  weighs  30  tons  aiid  its  rear  end  projects  11  ft.  from 
the  center  bearing.  The  smaller  shovel  weighs  26  tons  and 
has  a  rear  projection  of  9  ft. 

While  the  larger  shovel  is  more  useful  in  handling  solid 
rock  which  breaks  in  large  chunks^  it  has  to  move  more 
material  in  order  to  clear  itself  than  does  the  light  shovel, 
and  this  disadvantage  is  not  believed  to  be  offset'  by  the 
larger  capacity.  Where  the  cuts  will  not  be  more  than 
15  ft.  in  depth  and  the  road  bed  not  more  than  16  ft.  wide, 
it  is  concluded  that  a  light  shovel  is  superior. 

A  good  grade  of  mine-run  steam  coal  is  used  for  fuel. 
When  the  shovels  are  away  from  the  railroad,  the  coal  is 
delivered  in  sacks  on  a  horse-drawn  sled.  Each  shovel  burns 
an  average  of  one  ton  of  coal  per  day. 

Both  shovels  are  kept  in  almost  constant  use.  When  not 
engaged  in  building  railroad  extensions  they  are  employed 
in  grading  camp  sites,  landings  and  donkey  settings  and  are 
frequently  used  in  grubbing  or  "chunking-out"  which  they 
can  do  on  steep  and  broken  ground  where  it  would  be  almost 
impossible  to  do  this  with  a  donkey  engine.  In  order  to 
handle  this  work  to  good  advantage,  one  of  the  shovels  has 
an  auxiliary  drum  whence  a  cable  passes  through  a  small 
block  hung  on  one  side  of  the  boom.  With  this  it  is  possi- 
ble to  "chunk-out"  as  much  as  200  or  300  ft.  from  the 
shovel. 

From  Jan.  1  to  Aug.  10  this  year  the  two  shovels  graded 
2.99  miles  of  railway,  moving  67,000  cu.yd.  of  material.  The 
total  cost  of  this  work  was  as  follows: 

Ijabor,  Including  IndUHtrijil  in.surani'f f  17  aiiri 

Repairs,    tool.s    and    malii-lal.s 5  (}no 

Coal "300 

Powder,    caps   and   fume ....'..'.'.  1500 

Depreciation   of  equipment l'40n 

f'amp  maintenance  and  cook-houae  loss 2  100 

Rnplneprlnpr   work    1,800 

$31,300 
This  averages  47  cents  per  cubic  yard.  If  this  could  have 
been  contracted  for  30,  fiO  and  100  cents  per  cubic  yard  for 
the  three  classes  of  materials,  which  is  doubtful,  the 
average  cost  per  yard  would  have  been  56  cents,  or  a  balance 
of  9  cents  per  yard  in  favor  of  the  shovels. 
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Highway  Officials  Want  Continuity  in  Federal  Aid 

Interlocking  State  and  Federal  Problems  Discussed  at  Omaha 
Meeting— Committee  Work  Extensive — Manual  Projected 


Nearly  every  phase  of  highway  de- 
velopment, finance,  design,  construction 
and  operation  was  touched  upon  Dec. 
5,  6,  7,  and  8  at  the  annual  meeting 
in  Omaha  of  the  American  Association 
of  Highway  Officials.  Only  ten  assigned 
subjects  were  scheduled,  but  practically 
every  topic  was  handled  by  at  least 
two  men  and  sufficient  time  was  there- 
fore available  for  discussion,  which  was 
entered  into  freely.  Location  economics 
was  probably  the  feature  subject.  Re- 
search co-ordination,  future  traffic, 
safety,  aesthetics  in  design  and  main- 
tenance administration  were  treated  ex- 
haustively. Projected  federal-aid  poli- 
cies and  graphic  descriptions  of  the 
daily   curling    or   warping    of    concrete 

Alabama  to  Vote  Again  on 
§25,000,000  Road  Bonds 

Gov.  Thomas  E.  Kilby  of  Alabama 
lias  issued  a  proclamation  calling  for 
a  special  election  on  Jan.  30,  1922  to 
vote  on  a  $2.5,000,000  highway  bond 
issue.  If  this  bond  issue  passes,  roads 
v/ill  be  built  by  the  State  Highway 
Department  connecting  every  county 
seat  in  the  state.  Not  less  than  $250,- 
000  plus  federal  aid  will  be  spent  in 
each  county  on  state  trunk  roads  and 
bridges. 

Little  doubt  is  expressed  as  to  the 
passage  of  this  bill.  The  original  bill 
which  was  declared  unconstitutional 
passed  the  people  by  approximately  a 
7  to  1  vote.  Since  its  annulment  about 
10  counties  have  voted  for  bond  issues, 
the  money  to  be  turned  over  to  the  state 
highway  department.  All  of  these  elec- 
tions went  in  favor  of  the  bond  issues 
by  votes  ranging  for  2  to  1  to  10  to  1. 

Chicago  Opens  Large  Double-Deck 
Bascule  Bridge 

The  268-ft.  double-deck  double-leaf 
bascule  bridge  over  the  Chicago  River 
at  Wells  St.  was  put  in  service  for  the 
elevated  railway  on  Dec.  4,  railway 
traffic  having  been  continued  over  the 
old  swing  bridge  until  the  evening  of 
Dec.  2.  Under  the  original  program, 
outlined  in  Evuuiccring  Neivn-Record 
of  Sept.  13,  p.  601),  this  traffic  was  to  be 
stopped  from  Saturday  morning  to 
Monday  morning,  but  in  view  of  the 
heavy  Monday  morning  traffic  it  was 
decided  to  advance  the  time  and  have 
the  bridge  ready  on  Sunday  evening. 
With  the  old  bridge  swung  to  the  open 
position  and  blocked  up  on  the  rest  pier, 
it  was  cut  apart  by  torches  and  the 
members  of  the  middle  portion  removed 
by  cranes,  leaving  a  gap  into  which 
the  leaves  of  the  bascule  were  lowered. 
Owing  to  the  grade  of  the  bridge  being 
above  that  of  the  old  structure,  necessi- 
tating street  alterations  at  the  south 
end,  the  lower  or  roadway  dock  is  not 
open  to  traffic.  It  is  expected  the  bridge 
and  approaches  will  be  completed  by  the 
end  of  the  year. 
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under     temperature      and     moisture 
changes  elicited  spirited   discussion. 

Reports  of  committees  indicated  that 
the  organization  is  approaching  one  of 
its  most  valuable  services,  that  of  close 
comparison  and  broad  standardization. 
Not  much  progress  has  been  made  yet 
beyond  the  first  step,  that  of  the  collec- 
tion of  data  as  to  standards  in  the 
various  states.  The  aim  of  the  bridge 
committee  is  eventually  to  produce  a 
manual  of  recommended  practice.  The 
committee    on    itests    has    divided    the 


Name  Bridge  for  Engineer 

The  Minneapolis  City  Council 
has  named  the  concrete  bridge 
over  the  Mississippi  River  at 
Franklin  Avenue,  now  under  con- 
struction, the  "Cappelen  Memo- 
rial Bridge"  in  tribute  to  F.  W. 
Cappelen,  former  city  engineer, 
who  died  recently.  The  structure 
will  cost  in  excess  of  $1,000,000. 


country  into  nine  districts  where  simi- 
lar conditions  will  make  similar  speci- 
fication limits  possible,  but  it  hopes  to 
make  methods  of  determining  those 
limits  universal. 

Administrative  Problems 

Location  Economics  —  C.  J.  Bennett, 
state  highway  commissioner  of  Con- 
necticut, in  his  treatment  of  location 
economics,  held  that  practically  every 
case  was  special  and  that  few  rules 
were  generally  applicable.  One  of  the 
fundamentals,  he  said,  is  to  spend  only 
an  amount  from  which  the  public  can 
get  an  adequate  I'eturn.  Fina*  locations 
may  not  be  possible  for  years. 

F.  F.  Rogers,  commissioner,  Michi- 
gan, in  discussion,  referred  to  tests  in 
Iowa  by  Prof.  T.  R.  Agg,  which  indi- 
cated that  for  motor  vehicles  a  rolling 
grade  is  more  economical  of  gas  than 
unbroken  grades  because  of  wind  re- 
tardation at  the  higher  speeds  attained 
in  descending  the  longer  grades. 

Frank  T.  Sheets,  superintendent  of 
highways,  Illinois,  stated  that  officials 
should  hold  vigorously  to  the  proper 
location.  On  85  per  cent  of  3,000  miles 
of  interurban  roads  in  Illinois  there 
was  no  justification  for  running  around 
all  .section  comers.  In  a  relocation  of 
portions  of  the  Chicago — Springfield 
line  a  saving  of  40  miles  is  affected  by 
an  air  line  paralleling  a  railroad.  With 
an  estimated  3,000  vehicles  daily,  at 
10c.  per  mile,  the  savings  are  enormous. 
R.  J.  Windrow,  state  highway  engineer, 
Texas,  said  he  considered  proper  loca- 
tion the  greatest  problem,  since  loca- 
tions made  now  are  probably  final.  He 
mentioned  moving  142  hours  in  13G 
miles.  In  6  miles  between  Ft.  Worth 
and  Dallas  a  relocated  road  eliminated 
7  grade  crossings. 

(Continued  on  p.  1000) 


Passenger  Terminal  for 
Cleveland  Authorized 

Interstate     Commerce    Commission 

Reverses  Decision  Made  Public 

August  12 

Reversing  its  decision  made  public 
Aug.  12,  the  Interstate  Commerce  Com- 
mission on  Dec.  7  authorized  the  New 
York  Central,  the  New  York,  Chicago 
and  St.  Louis  and  the  Cleveland,  Cin- 
cinnati, Chicago  and  St.  Louis  Rail- 
roads to  acquire  control  of  the  Cleve- 
land Union  Terminals  Co.  and  to  con- 
struct and  operate  a  terminal  station 
for  passenger  trains  in  the  Cleveland 
Public   Square. 

Issuance  of  a  certificate  of  public  con- 
venience to  the  carrier  applicants  was 
denied  in  August  by  the  Commission 
on  the  ground  that  it  was  not  persuaded 
by  the  evidence  presented  that  the  plan 
was  compatible  with  public  interest 
or  that  sanction  should  be  given  it 
owing  to  the  enormous  expenditure  in- 
volved. At  the  time  the  application  was 
dismissed,  however,  the  majority  opin- 
ion held  that  "possible  the  presentation 
of  further  evidence  or  the  modification 
of  the  plan  in  various  particulars 
might  make  possible  a  different  conclu- 
sion." No  changes  in  the  physical 
aspects  of  the  plan  have  been  made  in 
the  meantime,  though  some  fiscal 
changes  have  been  made. 

In  its  opinion  made  public  Dec.  7  the 
commission  found  that  "It  is  conceded 
by  all  parties  that  the  existing  pas- 
senger terminal  facilities  are  anti- 
quated and  entirely  inadequate.  The 
opinion  further  finds  that  "evidence  as 
to  congestion  during  times  of  normal 
as  well  as  heavy  traffic  movement  is 
persuasive  that  additional  facilities  are 
imperatively  needed." 

Advantage  of  New  Project 
The  plan  proposes  an  additional  route 
through  Cleveland  for  the  through 
business  of  the  applicant  railroads  and 
a  separate  and  independent  passenger 
route  from  Collinwood  on  the  east  to 
Berea  on  the  west,  with  the  complete 
segregation  of  passenger  movement 
through  the  city,  thus  leaving  the  full 
capacity  of  the  lake-front  tracks  and 
of  the  Cleveland  Short  Line  available 
for  freight  movement  only. 

It  was  pointed  out  in  the  opinion  that 
the  original  estimates  of  the  cost  of  the 
project  were  made  on  the  basis  of  1920 
prices  and  that  these  estimates  as  now 
shown  by  the  applicants  may  be  reduced 
by  an  average  of  about  20  per  cent  on 
account  of  the  present  lower  cost  of 
labor  and  materials. 

In  a  dissenting  pinion  Commissioner 
Eastman  finds  that  it  is  difficult  "to 
reach  the  conclusion  that  the  new  pas- 
senger route  of  the  Public  Square  plan 
will  be  any  more  effectual  in  the  relief 
of  railroad  congestion  than  the  eight 
main  tracks  through  Cleveland  and  the 
elimination  of  present  obstacles  to  the 
free  movement  of  traffic  which  would 
result  at  much  smaller  expenditure  of 
capital  from  the  adoption  of  the  Mall 
plan."  (See  Engineering  News-Record 
Aug.  18.  1921,  p.  297.) 
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Want  Federal  Aid  Extended 
According  to  the  Secretary  of  War  the 
agriculture  bloc  in  the  U.  S.  Senate  has 
on  its  program  legislation  holding  to  the 
Jurlher  extension  of  federal  aid  to  so- 
called  farm-lo-marl(et  roads.  Secretary 
WeeiiS  sounds  a  note  of  warning  against 
extending  federal  aid  to  highways  entirely 
loccd  in  character. 


Marshal  Foch  Honored  by 
Engineering  Societies 

Membership  in  Civil,  Mechanical,  Elec- 
trical and  Mining  Bodies  Con- 
ferred in  New  York 

In  the  presence  of  an  audience  which 
filled  to  capacity  the  auditorium  of  the 
Engineering  Societies'  Building  in  New 
York  City,  honorary  membership  in  the 
four  national  societies  of  civil,  me- 
chanical, electrical,  and  mining  en- 
gineering was  conferred  upon  Ferdinand 
Foch,  Marshal  of  France,  at  a  ceremony 
held  Dec.  13,  on  the  eve  of  his  de- 
parture from  the  United  States.  This 
is  the  first  time  that  any  one  man  has 
held  honorary  membership  in  the  four 
founder  societies. 

J.  Vipond  Davies,  consulting  engineer 
of  New  York  City  and  president  of  the 
United  Engineering  Society,  presided 
and  introduced  as  the  first  speaker  Col. 
William  Barclay  Parsons,  who  served 
during  the  war  as  commanding  officer 
of  the  11th  Engineers  in  France.  After 
a  brief  address  in  French,  Col.  Parsons 
introduced  George  S.  Webster,  president 
of  the  American  Society  of  Civil  En- 
gineers, who  conferred  upon  Marshal 
Foch  certificates  of  honorary  member- 
ship on  behalf  of  the  American  Society 
of  Civil  Engineers,  the  American  So- 
ciety of  Mechanical  Engineers,  the 
American  Institute  of  Electrical  Engi- 
neers, and  the  American  Institute  of 
Mining  and  Metallurgical  Engineers. 

Mr.  Webster,  in  making  the  presenta- 
tion, said: 

"Ferdinand  Foch,  Marshal  of  France, 
Commander  in  Chief  of  t'he  victorious 
armies  of  the  Allies,  master  of  military 
strategy,  foremost  military  engineer, 
the  hope  of  the  civilized  world  during 
the  dark  days  of  the  War,  idol  of  the 
exponents  of  liberty  and  justice,  mili- 
tary genius  whose  effective  coordina- 
tion of  the  armies  of  the  Allies  and 
whose  indomitable  will  inspired  tfhem 
with  the  hope  and  the  renewed  vigor 
which  brought  the  World  War  to  a 
successful  close! 

"In  recognition  of  these  achievements 
and  of  your  unparalleled  service  to 
mankind,  I  have  the  honor  on  behalf  of 
the  American  Society  of  Civil  En- 
gineers, the  American  Institute  of 
Mining  and  Metallurgical  Engineers, 
the  American  Society  of  Mechanical 
Engineers,  and  the  American  Institute 
of  Electrical  Engineers,  to  present  to 
you  this  certificate  of  honorary  mem- 
bership, signed  by  the  president  and 
secretary  of  each  society,  and  also  these 
emblems  of  membership  in  the  so- 
cieties." 

In  accepting  honorary  membership  in 
the  four  national  engineering  societies, 
Marshall  Foch  said: 

"It  was  duo  largely  to  the  engineers 
and  the  engineering  industries  that  the 
war  was  brought  to  a  successful  con- 
clusion. The  armies  could  not  have 
accomplished  much  without  the  effort 


Criticism  of  Joint  Committee  Report  Heard 
in  Two-Day  Meeting 

Main  Objection  to  Concrete  Specifications  Against  Strength 
Guarantee  Clause — Some  Design  Provisions  Attacked 


On  Dec.  7  and  8,  in  New  York  City, 
the  American  Society  of  Civil  Engineers 
l.eld  a  six-session  meeting  to  discuss 
the  Tentative  Specifications  for  Con- 
crete and  Reinforced  Concrete  issued 
last  .lune  by  the  Joint  Committee  on 
Concrete  and  Reinforced  Concrete.  This 
is  the  first  open  meeting  at  which  these 
specifications  have  been  considered  in 
pursuance  of  the  program  whereby  each 
of  the  constituent  societies  could  criti- 
cise and  discuss  the  report  for  from  six 
months  to  a  year  before  referring  it 
back  to  the  committee  for  consideration 
in  preparing  a  final  specification.  From 
50  to  300  men  were  in  attendance  at 
the  various  sessions. 

The  scheme  followed  was  to  receive 
discussions  of  specific   sections  of  the 

of  the  engineer.  Success  was  made 
possible  to  a  great  e.xtent  by  the  in- 
dustry of  the  people  at  home,  but  when 
decisive  moments  arrived  the  engineer 
stood  out  as  an  essential  factor  in  at- 
taining success. 

"What  would  have  become  of  the 
armies  without  the  engineering  indus- 
tries and  without  the  professional 
knowledge  which  you  exercised  and 
which  enabled  us  to  lead  our  armies  in 
the  field,  to  feed  them,  to  protect  them 
and  to  facilitate  their  forward  moment? 

"It  is  for  these  reasons  that  I  am 
pleased  to  be  here  today,  to  receive  so 
splendid  a  welcome,  to  express  my 
gratitude  and  that  of  France  and  of 
all  my  countrymen  for  the  splendid 
sacrifices  made  by  the  men  of  your 
calling.  I  am  grateful  fo  you  for 
including  me  in  your  ranks  as  one  of 
the  members  of  your  four  national  en- 
gineering societies.  This  honor  I 
deeply  appreciate,  and  I  shall  always 
cherish  this  event  with  the  happiest 
memories." 


Would  Prevent  Turning  Schoharie 
Into  Catskill  Aqueduct 

A  suit  to  enjoin  the  diversion  of 
Schoharie  Creek  from  the  Mohawk 
River  southward  into  the  Ashokan  res- 
ervoir of  the  Catskill  aqueduct  water 
supply  of  New  York  City,  or  for  $1,- 
000,000  damages  if  the  diversion  is  not 
enjoined,  has  been  brought  by  the 
Cohoes  Power  &  Light  Co.  The  com- 
pany claims  perpetual  rights  to  the 
Mohawk  flow  in  excess  of  what  is 
needed  for  Erie  Canal  navigation. 


Hearings  on  Polluting  Navigable 
Waters  by  Oil  and  Acid 

The  House  Committee  on  Rivers  and 
Harbors  was  to  begin  hearings  Dec.  7 
on  two  bills  (H.R.  7369  and  7430)  de- 
signed to  prohibit  the  discharge  into 
navigable  waters  of  any  oil  or  oil 
wastes  and  on  a  third  bill  (H.R.  87S.T) 
covering  acids  and  acid  wastes  in  a  like 
manner.  One  of  the  oil  bills  is  new 
legislation,  a  simple  prohibition,  while 
the  other  amends  Sec.  13  of  the  River 
and  Harbor  Act  of  March  3,  1880,  with 
substantially  the  same  intent  as  the 
first  bill,  but  with  more  explicitness. 
The  acid  bill  is  also  an  amendment  to 
the  River  and  Harbor  Act  of  1889. 


specifications  at  certain  sessions,  and  to 
confine  the  discussions  quite  closely  to 
the  announced  sections.  It  was  made 
ilain  that  the  committee  was  present 
mainly  to  hear  comment  and  not  to 
defend  the  specifications.  After  some 
controversy  early  in  the  meeting,  the 
chairman,  Richard  L.  Humphrey,  who  is 
also  chainiian  of  the  Joint  Committee, 
stated  that  members  of  the  committee 
present  would  be  glad  to  explain  any- 
thing in  the  specifications,  but  it  proved 
that  this  meant  in  the  main  that  they 
would  clear  up  any  obscure  clauses  and 
not  that  the  reasons  governing  the  writ- 
ing of  the  clauses  would  be  gone  into. 
In  the  matter  of  column  and  flat  slab 
design  the  basis  for  the  specifications 
was  freely  stated;  in  some  other  in- 
stances, notably  in  the  rail-steel  bar 
discussion,  the  committee  chose  to 
stand  on  the  report  as  printed  without 
explanation. 

Discuss  Scope  of  Report 
As  a  necessary  piece  of  information 
in  the  conduct  of  its  work,  the  com- 
mittee sought  light  from  those  present 
as  to  the  scope  of  the  present  report, 
whether  it  were  better  to  confine  it 
entirely  to  building  or  whether  to  in- 
clude in  complete  form  or  by  high  spot 
references  the  other  types  of  construc- 
tion, such  as  bridges,  dams,  chimneys, 
reservoirs,  etc.,  and  whether  it  would 
be  most  useful  in  the  form  of  a  speci- 
fication or  as  recommended  practice. 
Those  who  discussed  this  inquiry  were 
neither  in  accord  nor  apparently  quite 
clear  individually  as  to  what  this  scope 
should  be.  It  was  adrnitted  that  it 
would  be  impossible  to  prepare  specifi- 
cations for  all  types  of  reinforced-con- 
crete  construction,  but  no  one  was  able 
to  lay  down  a  strict  line  of  demarca- 
tion by  which  only  the  basic  principles 
would  be  treated,  nor  to  offer  construc- 
tive criticism  of  the  present  form  ex- 
cept to  point  out,  for  instance,  that  in 
the  table  of  stresses  there  was  no  pro- 
vision made  for  a  unit  stress  in  a  rein- 
forced-concrete  arch  rib  and  to  suggest 
that  the  specifications  as  \vritten  lean 
somewhat  too  heavily  to  buildings. 

It  was  also  contended  that  inasmuch 
as  such  failures,  mainly  in  surface  dis- 
integration, as  are  occurring  in  concrete 
today  are  found  in  outdoor  structures 
that  there  might  well  be  a  distinction 
between  units  in  buildings  as  specified 
in  the  current  specifications  and  the 
identical  units  in  an  outdoor  stnacture 
subject  to  the  vicissitudes  of  weather. 
Furthermore,  there  were  certain  of  the 
speakers,  governed  apparently  by  their 
antagonism  to  certain  specific  clauses 
in  the  tentative  specifications,  who  held 
that  it  is  noi  proper  rigidly  to  specify 
such  things  as  are  in  this  document, 
but  they  had  better  be  put  fonvard  as 
recommended  practice.  It  was  admitted 
that  this  would  allow  much  greater 
flexibility  in  the  treatment  of  the  sub- 
ject, but  that  at  the  same  time  would 
make  it  difficult  to  delimit  the  extent 
of  the  report. 

The  major  part  of  two  of  the  sessions 
was  given  over  to  di.scussions  led  by 
commercial  interests  who  felt  that  they 
had  been  militated  against  in  the  report. 
The  first  of  these  discussions  was  led 
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by  the  advocates  of  so-called  integral 
waterproofing  who  opposed  the  clause 
"No  intes:ral  waterpi-oofing  shall  be 
used."  Their  contentions  were  mainly 
sta'  ments  of  theoretical  action  of  such 
waterproofcrs  and  experience  state- 
ments as  to  the  use  of  the  integral  com- 
pounds with  great  success.  It  should  be 
said,  however,  that  those  having  such 
compounds  to  sell  were  backed  up  by 
several  independent  engineers  who 
seemed  to  feel  that  they  had  been  suc- 
cessful wnth  integral  waterproofing  in 
the  past  and  that  it  was  unwise  to  for- 
bid its  use.  No  actual  facts  for  or 
against  integral  waterproofing  were 
advanced. 

Commercial  Interests  Heard 
The  second  commercial  discussion 
waged  around  the  reduction  of  the  unit 
stress  in  rail-steel  bars,  which  are  cred- 
ited in  the  specifications  with  16,000 
lb.  as  against  18,000  lb.  for  intermediate 
and  hard  grade  billet  steel  bars.  Here, 
too,  the  discussion  was  entirely  ex  parte. 
The  most  serious  opposition  to  the 
specifications  was  that  voiced  against 
the  first  two  alternate  clauses  in  Sec- 
tion 28,  which  specifies  the  propcrtions 
of  the  concrete.  The  second  of  these 
clauses  certainly  and  the  first  in  the 
opinion  of  some  put  full  responsibility 
for  the  proportioning  and  mixing  of 
the  concrete  on  the  contractor,  the  engi- 
neer merely  specifying  the  strength  to 
be  reached  in  cylinder  tests  at  the  end 
of  28  days.  Opinion  from  the  floor  was 
unanimous  against  this  clause.  It  was 
contended  to  be  unethical  in  that  it 
relieved  the  engineer  of  his  necessary 
and  desired  responsibility  and  unwork- 
able in  that  it  provided  for  the  rejection 
of  material  which  at  the  time  its  rejec- 
tion was  decided  upon  would  be  in  most 
cases  an  integral  part  of  a  structure, 
irremovable  without  wrecking  the  struc- 
ture or  at  least  seriously  damaging  it. 
The  inconsistency  and  unreliability  of 
28-day  cylinder  tests  were  pointed  out 
and  the  possibility  of  manipulation  of 
tests  so  as  to  still  further  increase  such 
disparity  prophesied.  Generally  it  was 
contended  that  while  the  art  of  con- 
crete had  greatly  progressed  and  that 
while  specifying  quality  and  strength 
was  something  which  could  possibly  be 
hoped  for,  the  present  state  of  the  art 
was  not  such  that  a  strength  could  be 
absolutely  guaranteed  and  that  it  was 
plainly  the  duty  of  the  engineer  to  take 
the  chances  involved  in  attempting  to 
produce  a  given  strength. 

It  was  suggested  by  a  number  of 
speakers  that  the  clause  could  well  be 
rewritten  so  that  the  engineer  should 
specify  a  tentative  proportion  which  he 
hoped  would  produce  the  greatest 
strength  and  on  which  the  contractor 
would  bid,  at  the  same  time  bidding  on 
additional  units  of  cement  and  possibly 
of  aggregate,  so  that  the  engineer  could 
readily  shift  his  proportions  during  con- 
struction provided  the  tests  he  himself 
made  seemed  to  show  that  his  assumed 
proportions  were  not  up  to  his  required 
strength.  In  defense  of  the  clause.  Prof. 
D.  A.  Abrams,  of  the  committee  stated 
that  there  was  much  misapprehension 
as  to  the  clause,  that  it  was  not  in- 
tended to  harm  the  contractor  as  many 
of  them  seemed  to  think,  but  to  give 
him  the  advantage  of  being  able  to 
produce  an  acceptable  concrete  at  a 
lower  cost.  He  said  it  would  not  nec- 
essarily require  wrecking,  because  there 
are  many  ways  of  improving  concrete 
after  it  has  set  by  more  curing,  heating, 
etc.     However,   he   thought   if   removal 


is  necessary  would  it  not  be  better  to 
remove  the  structure  than  to  have  it 
fall  down?  He  said  that  a  great  deal 
of  current  concrete  is  not  satisfactory 
and  that  some  way  must  be  devised  for 
producing  better  concrete.  The  com- 
mittee felt  that  this  might  be  one  way 
in  which  this  could  be  done. 

Minor  Details  Criticized 

There  were  a  number  of  specific 
criticisms  of  minor  details  of  design, 
some  of  which,  it  was  admitted  by  mem- 
bers of  the  committee,  were  still  a  sub- 
ject of  discussion  in  the  committee; 
others  of  which,  it  was  pointed  out,  were 
in  ei-ror  or  typographically  incorrect. 
The  main  criticism  of  the  design  came 
from  New  York  contractors  who  had 
made  an  analysis  of  a  typical  rein- 
forced-concrete  building  designed  un- 
der the  provisions  of  the  present  New 
York  code  and  of  the  proposed  tenta- 
tive specification.  It  was  found  that  a 
flat-slab  building  of  the  assumed  size 
and  loading  would  cost  about  11  per 
cent  more  under  cun-ent  prices  by  the 
specification  than  it  would  by  the  New 
York  code  and  that  a  beam-and-girder 
building  would  cost  for  the  lighter  load 
around  5  per  cent  and  about  the  same 
for  extremely  heavy  loads  (600  lb.  per 
square  foot).  They  asked  the  Joint 
Committee  approximately  the  following 
question:  How  can  we  tell  our  clients 
who  are  successfully  using  buildings 
which  we  have  built  under  the  New 
York  code  or  codes  stricter  than  the 
New  York  code  that  the  buildings  which 
we  will  build  them  under  the  new  speci- 
fications are  worth  from  10  to  15  per 
cent  more  than  the  ones  which  they  now 
occupy?  In  other  words,  they  asked  for 
specific  statement  of  the  superiority  of 
service  to  be  gained  by  the  stricter 
regulations  of  the  tentative  specifica- 
tions. In  reply  members  of  the  com- 
mittee stated  that  in  the  first  place 
the  tentative  specifications  give  higher 
unit  stresses  than  the  New  York  code 
in  everything  except  columns,  in  which 
it  is  contended  that  the  New  York  code 
is  extraordinarily  bold.  Furthermore, 
they  said  that  the  added  cost  in  the 
analysis  submitted  is  due  mainly  to  the 
extra  expense  of  producing  what  the 
tentative  specification  calls  a  2,000-Ib. 
concrete,  and  in  the  opinion  of  the  mem- 
bers who  spoke  the  probabilities  are 
that  the  so-called  2,000-lb.  concrete  that 
is  being  produced  under  the  New  York 
code  is  not  2,000-lb.  concrete.  In  other 
words,  the  buildings  required  under  the 
tentative  specification  would  be  stilonger 
than  the  ones  now  being  built  in  New 
York  City. 

Source  of  Column  Formula 
F.  R.  MacMillan,  of  the  committee, 
explained  the  source  of  the  column 
formula  which  is  radically  ditferent 
from  any  other  formula  yet  suggested 
for  concrete  columns.  It  is  based  on 
data  published  in  the  1921  Proceedings 
of  the  American  Concrete  Institute,  and 
takes  into  account  the  shrinkage  of 
concrete  during  setting,  the  initial 
tension  in  ste:l  introduced  by  this 
shrinkage,  and  the  flow  of  concrete  un- 
der load.  The  rational  formula  to  meet 
these  conditions  was  set  forth  in  the 
A.C.I,  paper  noted.  The  formula  in 
the  specification  is  a  simpler  algebraic 
form  practically  duplicating  the  curve 
of  the  other  formula,  which  explains 
its  apparent  lack  of  rationality.  No 
contention  was  made  by  any  of  the 
speakers  that  the  foi-mula  was  ^vrong 
or  that  the  other  formulas  were  right. 


The  entire  contention  was  that  this 
gave  a  more  expensive  column  than  the 
formulas  which  have  apparently  pro- 
duced sTtisfactory  columns. 

Some  opposition  to  the  design  pro- 
visions was  expressed  by  Edward 
Godfrey,  who  contended  that  decreasing 
the  mid-beam  moment  coefficient  from 
iV  to  I'e  and  at  the  same  time  increas- 
ing the  unit  stress  from  650  lb.  to 
800  lb.  was  in  effect  increasing  on  a 
ratio  of  39  to  64,  which,  in  his  opinion, 
was  "an  enormous  degradation  of  de- 
sign standards."  Mr.  Godfrey  con- 
tended, furthermore,  that  we  must  not 
get  away  from  the  average  concrete 
produced  on  the  job  and  not  attempt 
to  specify  fancy  concrete  according  to 
laboratory  method  which  could  not  be 
reached  in  the  field.  He  was  also  not 
yet  satisfied  with  the  shear  provisions 
of  the  specification  which  have  been  a 
point  of  attack  by  him  for  years. 

Prof.  Talbot's  Views 
Prof.  A.  N.  Talbot  stated  that  while 
he  was  not  altogether  prepared  to  ac- 
cept the  800-lb.  per  square  inch  flexural 
stress  noted,  the  use  of  that  certainly 
deserved  consideration  and  that  the  fac- 
tor of  safety  was  probably  greater  than 
the  ratio  of  2,000  to  800  lb.  In  the  first 
place,  he  said,  the  stress-strain  relation 
was  not  a  straight  line,  but  rather  a 
parabola  which  increases  the  load  car- 
rying capacity  of  the  beam  and  changes 
the  factor  of  safety  from  about  2  J  to 
about  3  or  more.  Also,  when  concrete 
is  under  compression  in  flexure  the 
actual  strain  before  failure  is  more  than 
in  direct  compression,  which  adds  to  the 
factor  of  safety  another  20  per  cent, 
raising  the  total  ratio  up  to  about  3i 
to  4.  On  the  other  hand,  he  said,  when 
concrete  is  repeatedly  stressed  the 
actual  point  of  failure  may  be  lower 
than  for  a  single  application  which  re- 
duces the  ratio  to  about  3,  or  at  least 
as  great  as  the  ratio  between  the  16,000 
lb.  of  the  steel  and  its  40,000  lb.  elastic 
limit.  He  repeated,  however,  that  it 
should  be  given  earnest  consideration 
whether  this  was  enough.  He  felt,  on 
the  contrary,  that  the  900  lb.  and  the 
negative  moment  might  be  too  high. 
In  further  discussion  of  this  factor  o£ 
safety  the  familiar  fact  was  pointed 
out  that  in  reality  the  factor  of  safety 
is  much  greater  than  the  ratio  between 
the  unit  stress  and  the  compressive 
limit  of  the  concr  te,  because  the  unit 
stress  is  arrived  at  by  the  action  of 
both  dead  and  live-load  and  the  added 
load  which  can  cause  failure  can  only 
be  a  live-load,  so  that  the  ratio  of  the 
design  live-load  to  the  live-load  which 
would  cause  failure  is  greater  than  the 
direct  ratio  of  the  safe  compression  and 
the  breaking  load  of  the  concrete. 

Very  little  discussion  was  devoted  to 
the  flat-slab  specifications,  about  the 
only  comment  being  that  they  appeared 
to  require  a  more  expensive  structure 
than  would  be  required  under  most  of 
the  current  codes.  Objection  was 
registered  to  the  footing  design  and  it 
was  admitted  by  members  of  the  com- 
mittee that  they  were  by  no  means 
satisfied  with  these  provisions. 

Taken  all  in  all,  the  criticisms  seem 
to  divide  into  two  classes — those  by 
engineers  who  opposed  or  were  con- 
cerned about  certain  more  or  loss  minor 
details  of  design  practice,  and  those  by 
contractors  who  seemed  to  feel  that 
the  specifications  tended  greatly  to  add 
to  the  cost  of  concrete  work  without 
compensating  improvements.  The  lat- 
ter were  greatly    in    the   majority. 
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Paving  Brick  Manufacturers 
•    Take  Important  Action 

Endorse  Simplification  of  Varieties — To 

Promote    Brick    for    Sewers 

and  Bridges 

Endorsement  of  the  simplification  of 
paving  brick  varieties  recommended  at 
the  recent  Department  of  Commerce 
Conference  in  Washington,  D.  C,  the 
determination  to  promote  the  use  of 
vitrified  brick  for  sewer  and  bridge  con- 
struction, and  the  approval  of  asphalt 
filler  as  the  preferred  type  were  the 
outstanding  features  of  the  annual  con- 
ference of  the  National  Paving  Brick 
Manufacturers'  Association  which  was 
held  in  Pittsburgh,  Dec.  6  and  7.  The 
reports  of  the  board  of  directors,  the 
secretai"y  and  the  treasurer  showed  that 
the  association  was  vigorously  function- 
ing and  that  the  financial  condition  was 
sound.  0.  W.  Renkert,  president,  pre- 
sided at  the  meetings. 

Much  interest  was  shown  in  the 
variety  elimination  accomplished  at 
Washington.  The  recommendations 
as  to  the  elimination  were  unanimously 
approved  and  the  new  standard  sizes 
will  be  included  in  the  association's 
specifications.  The  creation  of  the 
standing  committee  on  further  elimina- 
tion w^as  approved,  the  association  going 
on  record  as  believing  that  further 
eliminations  were  desirable. 

The  determination  to  promote  vitrified 
brick  for  sewer  and  bridge  work  as  well 
as  for  pavements  followed  a  report  by 
Will  P.  Blair,  vice-president,  presenting 
the  results  of  study  of  the  successful 
use  of  brick  in  such  structures. 

Asphalt  Filler  Endorsed 

The  resolution  endorsing  asphalt 
filler  as  the  preferred  type  set  forth  that 
the  associations'  studies  had  shown  for 
some  time  a  decided  trend  toward  the 
use  of  asphalt  filler,  that  60  per  cent  of 
the  brick  pavements  laid  this  year  were 
so  filled,  and  that  it  was  clear  that  the 
majority  of  engineers  and  public  officials 
were  convinced  that  such  filler  insured 
the  construction  of  durable  and  eco- 
nomical pavements.  The  association, 
however,  in  expressing  its  confidence  in 
and  preference  for  asphalt-filled  brick 
pavements  properly  designed  and  built, 
did  so  with  the  qualification  that  its  ex- 
pression of  preference  was  without 
prejudice  to  any  other  type  which  might 
possess  peculiar  adaption  to  special  local 
conditions.  The  resolution  covering  this 
matter  was  recommended  by  an  en- 
gineering committee  composed  of  J.  R. 
Marker,  W.  C.  Perkins,  R.  H.  MacKinley, 
Will  P.  Blair  and  M.  B.  Greenough. 

Among  the  forward-looking  activities 
provided  for  in  the  budget  were  appro- 
priations for  research  and  for  devising 
a  uniform  cost-finding  system.  A  pro- 
motional plan  of  much  larger  propor- 
tions than  in  former  y^ars  was  provided 
for,  the  whole  budget  being  based  on  an 
estimate  of  the  laying  of  7,000,000  sq.yd. 
of  brick  pavement  next  year. 

Addresses  were  made  during  the  con- 
ference by  A.  V.  Bleininger,  chairman  of 
the  Joint  Clay  Products  Research  Com- 
mittee, on  "Research  in  Relation  to 
Paving  Brick  Manufacture";  by  E.  J. 
Mehren,  editor  of  Engini.n  in;/  Xewt- 
Record  on  "The  Engineering  Viewpoint 
Toward  the  Trade  Association";  by  E. 
W.  McCullough,  of  the  U.  S.  Chamber  of 
Commerce  on  "What  Trade  Associations 
are  Doing  for  Their  Members";  and  by 
t  Prof.  Arthur  H.  Blanchard,  of  the  Uni- 
;  versity  of  Michigan,  on  "Trade  Associa- 


tions and  Their  Relation  to  Educational 
Institutions."  Special  interest  was 
sho\vn  in  the  progress  of  the  clay  prod- 
ucts research  to  date  and  very  evident 
approval  of  the  woi'k  was  registered  not 
only  by  the  subsequent  vote  of  a  con- 
tinuance of  appropriations  but  by  the 
spirit  shown  and  the  questions  following 
Prof.  Bleininger's  paper. 

Mechanical  Engineers  Hold 
Annual  Meeting 

Professional      Engineering      Education 

and    Waste    Elimination 

Chief  Discussions 

Professional  engineering  education 
and  the  elimination  of  waste  in  indus- 
try were  the  chief  topics  for  discussion 
at  the  forty-second  annual  meeting  of 
the  American  Society  of  Mechanical 
Engineers  held  in  New  York  City,  Dec. 
5-9.  General  topics  of  engineering  in- 
terest were  also  discussed,  among  them 
being  plans  for  the  establishment  of  a 
world  union  of  engineers,  announced  by 
Ambrose  Swasey,  of  Cleveland.  He 
pointed  out  that  engineers  and  scientists 
are  the  determining  factors  in  modern 
warfare  and  are  constantly  assuming 
an  increasing  importance  in  this  field. 
A  world  association  of  such  men  would 
work,  he  thought,  for  a  deeper  mutual 
understanding  in  times  of  peace,  and 
their  association  would  tend  to  obviate 
international  discord. 

Engineering  Education 
In  the  discussion  of  professional  engi- 
neering education  the  four  speakers — 
F.  C.  Pratt,  A.  G.  Christie,  J.  E.  Otter- 
son,  and  Prof.  Dexter  S.  Kimball — 
brought  out  forcibly  the  need  for  (1)  a 
well  defined  national  system  of  engi- 
neering education;  (2)  avoidance  of 
narrow,  specialized  training;  (3)  an 
opportunity  for  the  technical  mind  to 
progress  in  a  measure  commensurate 
with  its  ability  and  not  be  checked  by 
a  curriculum  attuned  to  the  average 
student;  (I)  the  establishment  of 
graduate  schools  in  a  few  strong  insti- 
tutions that  would  receive  adequate 
financial  backing;  (5)  industry  to 
select  and  pay  graduates  in  accordance 
with  their  education  and  abilities;  and 
(6)  the  student  to  secure  practical 
ideas  concerning  the  administration  of 
business  along  with  his  technical  de- 
velopment. 

Waste  Elimination  Discussed 

Of  particular  interest  in  the  discus- 
sion upon  the  elimination  of  waste  waa 
that  concerned  with  prevention  of  waste 
through  proper  choice  and  installation 
of  mechanical-handling  equipment.  This 
was  discussed  under  the  auspices  of  the 
Materials-Handling  Division  of  the 
Society  and  the  chief  paper  was  read  by 
H.  V.  Goes,  manager  of  Ford,  Bacon 
&  Davis,  Philadelphia.  Mr.  Coes  pro- 
posed a  formula  which  would  solve 
within  certain  limits  the  economy  of 
the  application  of  this  or  that  type  of 
materials-handling  machinery.  Such  a 
formula  took  into  consideration  the 
following  variables:  Interest  charges 
on  investments,  interest  to  provide  for 
upkeep  of  apparatus  installed,  interest 
to  provide  for  (1)  depreciation  due  to 
age,  (2)  progress  in  the  art  of  the 
particular  device  proposed,  (.3)  exten- 
sions to  service,  additional  superinten- 
dence and  overhead  expenses  due  to 
changes  in  method,  and  interest  to 
provide  for  taxes,  cost  of  power  sup- 
plied and  other  variable  items. 


Proposed  Federal  Works 
Total  $73,000,000 

President  Submits  Budget  to  Congress 

—$48,000,000  for  War 

I)epartment 

Despite  the  reduction  in  the  federal 
budget,  the  appropriations  requested 
for  the  next  fiscal  year  are  practically 
as  great  as  those  appropriated  for  dur- 
ing the  current  fiscal  year.  The  budget 
which  just  has  been  submitted  to  Con- 
gress by  the  President,  provides  for 
$73,438,946.67  for  public  works.  This 
is  only  $88,463  less  than  the  amount  ap- 
propriated for  the  current  fiscal  year. 
In  fact,  there  is  an  increase  in  Hie 
amount  requested  for  public  works  in 
each  of  the  departments,  except  In- 
terior. The  reduction  is  confined  en- 
tirely to  the  amount  requested  for  con- 
struction work  in  connection  with  that 
department  and  the  Panama   Canal. 

N.  Y.  Section  Am.  Soc.  C.  E. 
to  Meet  Dec.  21  to  Dis- 
cuss Zoning 

The  meeting  of  the  New  York  Sec- 
tion, Am.  Soc.  C.  E.  to  consider  the 
Zoning  Law  will  be  held  Dec.  21  and  not 
on  Dec.  9  as  erroneously  stated  in  our 
Dec.  8  issue. 

Tennessee  License  Board  Meets 

The  Tennessee  State  Board  of  Archi- 
tectural and  Engineering  Examiners 
held  its  regular  meeting  in  Nashville, 
Dec.  3.  Plans  for  examinations  were 
decided  upon  and  application  blanks 
were  approved.  Every  architect  and 
engineer  practising  in  the  state  after 
April  9,  1922,  in  "responsible  charge", 
will  be  required  to  have  a  license.  The 
board  suggests  that  as  many  as  possible 
apply  early,  to  avoid  a  rush  of  applica- 
tions when  time  is  limited. 

Application  blanks  and  copies  of  the 
License  Law  may  be  had  from  any 
Board  member.  The  chainnan  of  the 
board  is  A.  L.  Dabney,  Randolph  Bldg., 
Memphis. 

In  the  discussion  that  followed  Mr. 
Coes'  paper  it  was  brought  out  that 
the  best  service  to  which  the  Material- 
Handling  Division  of  the  American 
Society  of  Mechanical  Engineers  could 
subscribe  would  be  to  put  in  the  hands 
of  the  public  exact  information  upon 
the  peculiar  uses  of  all  kinds  of 
mechanical  equipment.  It  was  also  as- 
serted th.it  necessity  was  present  for 
manufacturers  of  equipment  to  realize 
the  limitations  of  heir  specific  devices 
and  that  each  had  a  field,  but  that  each 
was  not  aU  sufficient. 

One  of  the  proceedings  of  the  meet- 
ing was  the  bestow il  upon  Hjalmar  G. 
Carlson,  a  mechanic  of  Worcester, 
Mass.,  of  the  society's  gold  medal  as  a 
prize  for  his  invention,  making  possible 
the  production  of  30,000,000  drawn 
steel  booster  casings  to  use  principally 
as  a  component  cf  75-mm.  shells. 

The  following  officers  were  elected: 
President,  Dean  Dexter  S.  Kimball,  Cor- 
nell College  of  Engineering,  president; 
vice-presidents.  Col.  Edward  A.  Deeds, 
Dayton,  Ohio;  Robert  Sibley,  San  Fran- 
cisco; Louis  Strothman,  Milwaukee; 
managers,  Sherwood  F.  Jeter,  Hartford, 
Conn.;  Horace  P.  Liversidge.  Philadel- 
phia; Hollis  P.  Porter,  Tulsa,  Okla., 
and  Walter  S.  Finlay,  New  York.  Wil- 
liam H.  Wiley  of  New  York  was  chosen 
treasurer,  and  Calvin  W.  Rice,  also  of 
New  York,  secretary. 
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Highway  Ofilcials  Meeting 

(Conchtdcd  jroni  p.  996) 


F.  W.  Saar,  deputy  commissioner,  New 
York,  spoke  of  the  safety  value  of  the 
double-track  roads  recently  constiTJcted 
,    ,,.„^      wth  a  6-ft.  macadam  center  strip.  (See 
Commissioner   Craw-ford   of   Indiana,     j^-  ^^^^^^i^g  News-Record,  Nov.  17,  p. 
pointed   out  the  weakness   of  spending  ». 

too  much  for  expensive   relocation   be-  ■>  Research 

fore  certain  districts  had  any  roads, 
because  it  penalized  the  man  on  a  mud 
road. 

Fred  R.  White,  chief  engineer,  Iowa, 
spoke  of  the  numerous  relocations  in 
Iowa  now  being  built  to  obtain  unob- 
structed views  at  grade  crossings.  Mr. 
Rogers  said  more  accidents  occurred  on 
"safe"  roads  in  Alichigan  than  on  curves 
and  at  crossings. 

A.  R.  Hirst,  state  highway  engineer, 
Wisconsin,  indorsed  Mr.  Sheets'  views. 
In  his  opinion  departments  could  not  go 
too  far  in  getting  proper  location. 

Thomas  H.  MacDonald,  chief,  U.  S. 
Bureau  of  Public  Roads,  in  answer  to  a 


question  regarding  federal  aid  for  rail 


•  In  the  report  of  th ;  committee  on 
tests,  H.  S.  Mattimore,  engineer  of 
tests,  Pennsylvania,  chairman,  the  coun- 
try is  divided  into  nine  districts  in 
which  similar  limits  in  specifications 
may  be  applied.  These  districts  are: 
(1)  New  England  States,  including  New 
York  and  Pennsylvania;  (2)  Ohio,  Ken- 
tucky, Virginia,  Ahuyland,  Delaware 
and  New  Jersey;  (3)  Tennessee,  North 
Carolina,  Alabama,  Georgia  and  Florida; 

(4)  The  states  in  the  Mississippi  Valley 
Association,  Indiana,  Illinois,  Michigan, 
Wisconsin,    Minnesota    and    Nebraska; 

(5)  North  and  South  Dakota,  Wyoming 
and    Colorado;     (6)    Kansas,    Missouri, 


^!n::,^=%^^^^^^  ^^^^-:^^^^I^=^^- 


prohibited  participation  on  the  theory 
that  the  structure  was  a  bridge  for  the 
railroad,  but  that  50  per  cent  of  the  cost 
■j{  overhead  structures  could  be  so 
borne,  which  would  average  up  on  total 
allowances,  since  the  railroads  usually 
paid  for  half  of  such  structures.  The 
bureau,  he  said,  was  gathering  data  on 
cost  of  operations  so  as  to  enable  the 
states  to  base  designs  of  alternate 
routes  in  relocations  on  actual  costs  of 
transportation  service  rendered. 

Road  Slab  Observations 


(7)  Texas,  New  Mexico  and  Oklahoma; 

(8)  California,  Nevada,  Utah  and  Ari- 
zona; (9)  Oregon,  Idaho,  Montana  and 
Washington. 

Permission  was  granted  the  commit- 
tee by  the  convention  to  prepare  stand- 
ard methods  of  tests  and  for  each  of  the 
nine  districts  to  define  limits  used  in 
specifications  in  those  districts.  Con- 
tractoi-s  in  these  districts  will  not  be 
under  the  necessity  of  preparing  ma- 
terial under  more  than  one  set  of  speci- 
fications. On  stone  tests  a  subcommit- 
tee   has    been   at   work   for   two   years 


Warping  of  Coiicrete  — The  striking  comparing  the  standard  Deval  cylinder 
results  of  observations  on  the  warping  with  a  slotted  cylinder,  the  latter  being 
of  concrete  slabs  under  temperature  and 


moisture  changes  were  brought  out  by 
A.  T.  Goldbeck,  chief,  division  of  tests, 
Bureau  of  Public  Roads,  and  Clifford 
Older,  chief  engineer,  state  highway  de- 
jiartment,  Illinois.  Mr.  Goldbeck  ana- 
lyzed the   problem  mathematically  and 

.•-howed  that  the  stress  at  the  center  line    - .       •    ,-  . ,  ■    ,        .,  ^       ^ 

of  an  18-ft.  slab  under  ordinary  daily    P'Pe  is  laid  on  or  below  the  natural  or 
fluctuations  of  temperature,  36  deg.  F.,    <i!^-^}^i.^!hJT!^'^ll^:jt 


recommended  especially  in  detennining 
the  qualities  between  a  medium  soft  and 
a  very  soft  rock.  The  question  was 
ordered  sent  to  letter  ballot. 

Dean  Anson  Mar.ston,  commissioner, 
Iowa,  spoke  of  the  actual  loads  on  pipes 
in  culverts  showing  that  the  stress  de- 
pends  upon   the   bed   and   whether   the 


formula  recommended  were  referred  to 
the  committee. 

Shale  particles  in  aggregate  can  be 
removed  by  jigs,  according  to  a  sub- 
committee progress  report,  but  as  yet 
a  commercial  plant  as  projected  in 
Minnesota  has  not  been  constructed. 

Prof.  W.   K.  Hatt,  director,  advisory 
board,  highway  research,  National  Re- 
search  Council,  in   his  paper  on  "The 
Co-ordination    of    Research     Work    as 
by  his  paper  on  "Safety  and  Beauty  as     CarT\ed  on  by  State  Highxyay  Depait- 
Factors  in  the   Layout  and   Design  of    ments"    urged    the    recognition    of    re- 
riighways."    He  held  that  the  future  of    search  departments      He  made  it  plain 
..  _„„.!  d  — ,„.;..oiK,,i<.^;,io.i  i,„tw^via-.    that  the  function  of  the  board  was  not 


iipproached  the  modulus  of  rupture.  Mr. 
Older  detailed  observations  on  the  Bates 
2-mile  test  road  where  the  daily  move- 
ment lifted  the  edges  from  the  sub- 
^rade.  On  this  showing  he  has  hinged 
his  pavements  at  the  center,  making 
the  slabs  9  ft.  wide,  doweling  them 
together  and  running  a  continuous  rod 
along  the  edge  to  support  corners  at 
transverse  cracks. 

A.  R.  Hirst  started  a  lively  discussion 


a  road  is  practically  decided  by  the  orig- 
inal layout,  by  its  design  and  by  its 
structures.  Some  beauty  can  be  secured 
by  preserving  natural  growthes  during 
construction  and  also  in  preparing  the 
plans  for  a  highway.  With  reasonable 
precautions  vision  can  be  provided  and 
vision  is  the  keyivoid  to  safety.  A 
department  that  is  not  being  severely 
criticized  because  of  its  drastic  reloca- 
tions and  treatment  of  curves  and 
widths  is  not  living  up  to  its  responsi- 
bilities of  leadership  in  American  high- 
way development,  Mr.  Hirst  believes. 

Mr.  Sheets  endorsed  center  stiTp 
markings  as  a  measure  of  safety.  Mr. 
Rogers  favored  .500  ft.,  as  against  the 
usual  200  ft.,  as  the  distance  for  placing 
railroad  warning  signs.  Mr.  Bennett 
said  the  law  providing  for  mirrors  on 
trud.s  was  of  little  use  in  making  truck 
drivers  turn  to  one  side  to  permit  a 
car  behind  to  pass,  because  the  mirror 
>va4   so    soon    joggled   out   of   position. 


to  do  any  work  but  to  act  as  a  clearing 
house  for  work  under  way,  proposed  or 
suggested.  He  called  attention  to  the 
fact  that  the  highway  industry  was  of 
20-billion  dollar  magnitude,  equal  to 
that  of  the  railroads.  The  frozen  as- 
sets of  research  should  be  liquidated 
through  mediums  of  a  census  and 
publicity. 

In  discussion,  Mr.  Mattimore  indi- 
cated that  research  was  not  a  cure-all 
and  theory  must  go  hand  in  hand  with 
practice  where  the  details  of  constnac- 
tion  may  be  worked  out  to  provide  a 
finished  product.  He  made  a  strong 
l>lea  for  the  continuity  of  research  in- 
vestigations, regardless  of  changing 
personnel. 

Future  Traffic  —  J.  H.  Mullen,  chief 
engineer,  Minnesota,  analyzed  present 
traffic  and  predicted  a  few  of  the 
problems  of  the  future.  Hor.se  traffic 
is  increasing  in  numbers,  though  not  in 


per   cent,   in  the   agricultural   district 
and  must  be  cared  for.     Formerly  th 
travel   limit  was  10  miles.     Now  it  i 
unlimited;   10  per  cent  of  the  vehicle 
passing    the     137     census     stations    i 
Minnesota  carried  out-of-state  license: 
As  to  future  regulations,  he  predicte  ,i 
maximum  speed  limits  of  40  miles  pel 
hour  and  minimum  limits  of  25   mile| 
at    certain    periods    of    the    days,   th| 
forcing  slow-moving  vehicles  into  nig 
and  off-peak  periods. 

Federal-Aid  Poucies 
m  his  paper  on  "A  Resume  of  th 
Work  of  the  Bureau  of  Public  Road 
and  Its  Projected  Policies  in  Handlinj 
Federal  Aid"  Mr.  MacDonald  exhibite' 
a  striking  chart  showing  the  straight 
line  percentage  increases  since  1910  o 
motor  vehicles  as  compared  with  th 
very  flat  increases  in  road  constructio 
and  maintenance  during  the  war  perioi 
Expenditures  both  for  maintenance  an 
construction  have  lagged  much  behin^ 
funds  available.  There  is  no  more  im 
portant  item,  in  his  estimation,  thai 
the  immediate  selection  of  the  federa 
highway  system,  in  which  local  traflS 
is  not  to  be  minimized.  Other  point 
to  be  considered  are  provisions  fo 
parallel  roads  through  larger  cities 
routing  trunk  lines  off  heavy  local-traf 
fie  streets,  reconstruction  of  trunk  lines 
widening  and  connections  with  adjoin 
ing  states. 

The  provision  for  maintenance  b; 
federal  authorities,  Mr.  MacDonali 
hoped,  would  not  have  to  be  invoked 
He  said,  however,  that  this  provisioi 
would  be  enforced  to  the  letter.  Ti 
make  such  maintenance  satisfactory  t< 
the  government  the  states  must  havi 
some  form  of  patrol  constatnly  an< 
automatically  operative.  With  this  ii 
view  he  suggested  the  desirability  o 
the  states  immediately  taking  over  thi 
designated  systems  for  maintenance.  Il 
consti-uction,  18-ft.  paved  widths  are  thi 
minimur-  for  two-way  traffic.  One-hal 
may  be  ouilt  at  a  time  in  sparsely  set 
tied  districts.  Old  roads  should  bi 
salvaged  to  preserve  present  invest 
ments  and  eventually  every  grade  cross 
ing  on  the  federp'  "tern  must  b' 
eliminated. 

New  Developments 
Of  the  new  developments  during  thi 
year  Charles  M.  Upham,  state  highwa; 
engineer,  North  Carolina,  indicated  tha 
they  were  confined  mostly  to  details 
Reinforcing  is  becoming  heavier;  10( 
lb.  per  100  sq.ft.  not  being  unusual 
Concrete  materials  are  generally  kep 
off  the  subgrade.  Richer  bases  an 
being  used  and  cured  like  one-courst 
work.  Curing  receives  much  more  at 
tention  now  than  formerly.  Forms  havt 
been  too  light;  heavier  ones  with  ! 
double  web  are  recommended  to  insuri 
good  riding  qualities  in  the  completec 
pavement.  Fiber  conduits  are  being 
placed  transversely  in  some  small  town^ 
for  water  and  gas  mains  and  electrit 
wires.  One  "cw  road  has  been  de- 
veloped, the  •'subgrade"  highway,  a 
sandelay  road  with  all  provisions  foi 
a  future  surface.  To  keep  a  bituminou? 
oil  mat  from  peeling  a  thin  layer  of 
IJ  to  2  in.  stone  is  rolled  into  the  sur 
face  after  loosening  with  a  scarifier. 

B.  H.  Piepmeier,  engineer  of  con- 
struction, Illinois,  in  discussion  said  that 
during  the  year  95  contractors  oper 
ated  102  mixers.  On  20  plants  indus- 
trial haulage  was  used;  34  had  central 
pi-oportioning  plants  served  generally 
by     trucks;     12     had     central     mixing 
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plants;  8  had  roadside  storage  piles 
600  ft.  to  1^  miles  apart.  The  tendency 
was  toward  central  proportioning  rather 
than  central  mixing.  Storage  over 
tunnels  is  losing  in  favor.  Heavier 
equipment  is  required.  Present  equip- 
ment design  is  far  behind  the  require- 
ments of  the  average  road  contractor, 
not  in  conception  but  in  stability.  This, 
with  the  attendant  breakdowns,  is  the 
chief  reason  why  only  300  or  400  ft. 
is  the  average  day's  nan.  i  or  curing 
success  has  attended  the  use  of  straw, 
sawdust,  an  asphalt  cover  and  calcium 
chloride.  The  latter,  4  lb.  per  yard,  is 
sprinkled  on  in  a  rich  1 : 1  solution. 
Laboratoiy  tests  show  an  accelerated 
set  as  well  as  increased  strength 
folowing  its  use. 

Maintenance.  —  W.  A.  Van  Duzer, 
assistant  maintenance  engineer,  Penn- 
sylvania, described  the  maintenance 
organization  and  how  it  functions  in 
his  state.  Finances  should  be  made 
available  in  the  winter  so  that  bud- 
gets may  be  made  up  five  months 
ahead  of  construction.  Fixed  reve- 
nues should  be  provided  in  county 
units  with  smaller  amounts  for  contin- 
gencies. The  department  handles  every 
complaint,  realizing  that  the  road  by 
each  man's  house  is  to  him  the  most  im- 
portant in  the  state.  Success  is  largely 
dependent  on  maintaining  equipment  in 
good  condition. 

In  discussion,  H.  G.  Hotchkiss,  second 
deputy  commissioner,  New  York,  spoke 
of  the  development  of  a  heavy  surface- 
treatment  binder  applied  after  old  mac- 
adam had  been  cleaned  thoroughly  by 
hand.  W.  H.  Root,  maintenance  engi- 
neer, Iowa,  described  the  Iowa  system 
which  is  exactly  the  opposite  of  that  in 
Pennsylvania  and  New  York  in  that  it 
is  entirely  decentralized,  everything  be- 
ing handled  by  the  counties  from  the 
district  engineers'  offices. 

Resolutions 

The  suspension  of  the  U.  S.  Bureau 
of  Public  Roads'  magazine  Public  Roads 
was  deplored.  Advertising  signs  on 
highways  were  condemned  and  the  or- 
ganization pledged  itself  to  support  any 
proper  movement  to  eliminate  them. 
Grade  crossing  elimination  on  main 
roads  as  rapidly  as  funds  were  avail- 
able was  endorsed  and  the  attitude  of 
certain  .railroads  and  state  utility  com- 
missions against  such  expenditures  was 
condemned.  The  Federal-Aid  Highway 
Act  was  endorsed  and  the  organization 
pledged  its  aid  in  carrying  out  its  pro- 
visions. House  bill  8978  calling  for 
$100,000,000  annually  for  a  5-year 
period  was  endorsed.  The  Interstate 
Commerce  Commission  and  the  utility 
commissions  were  urged  to  remove  the 
inequalities  in  freight  rates  which  dis- 
criminated against  road  materials.  As- 
surance was  given  Congress  of  the 
proper  use  of  surplus  war  material  and 
a  request  made  for  the  release  of  5 
and  10-ton  caterpillar  tractors.  States 
were  urged  to  collect  a  more  equitable 
proportion  of  taxes  from  the  vehicle 
users  for  construction  as  well  as  main- 
tenance. An  elimination  of  partisan 
politics  from  highway  administration 
was  urged. 

Officers. — The  officers  elected  for  the 
ensuing  year  are  as  follows:  President 
Charles  M.  Babcock,  Minnesota;  vice- 
president,  Charles  J.  Bennett,  Connecti- 
cut: secretary,  Charles  M.  Upham, 
Raleigh,  North  Carolina;  treasurer, 
Frank  T.  Sheets,  Illinois;  directors 
W.  D.  Uhler,  Pennsylvania,  and  D.  P. 
Olson,  Idaho. 


Allegheny  County  Bond  Issues 
Heavily  Defeated 

The  official  count,  announced  Dec.  7, 
of  the  popular  vote  at  the  November 
election  on  a  $27,000,000  bond  issue  by 
Allegheny  County,  Pa.,  showed  a  2  to 
1  defeat  or  worse  for  each  item,  the 
adverse  majorities  increasing  in  the  fol- 
lowing order;  roads,  new  bridges,  rais- 
ing Allegheny  River  bridges,  remodel- 
ling courthouse.  It  was  at  first  proposed 
to  make  the  bond  issue  $41,000,000. 

B.  Welchii  a  Feature  at  New 
Jersey  Sanitary  Association 

A  feature  of  the  annual  meeting  of 
the  New  Jersey  Sanitary  Association, 
held  at  Lakewood  Dec.  9  and  10,  was 
a  discussion  on  "B.  Welchii  and  the 
Montclair  Water  Supply. "  The  open- 
ing paper  was  by  M.  N.  Baker,  of  the 
editorial  staff  of  Engineering  News- 
Kicord,  who  for  twenty  years  was  a 
member  of  the  Montclair  Board  of 
Health.  The  paper  was  in  part  a  brief 
of  the  symposium  on  B.  Welchii  in 
Engineering  News-Record  June  2  and  9 
and  the  article  on  the  same  general 
subject  by  Sii  Alexander  Houston  in 
the  same  journal  for  Sept.  22,  1921. 
Mr.  Baker  concluded  that  in  view  of 
the  rem;.rkable  general  health  record 
of  Montclair  and  the  almost  complete 
freedom  of  the  town  from  typhoid  fever, 
and  in  view  also  of  the  little  use  of  the 
B.  Welchii  test  throughout  the  country 
and  the  lack  of  proof  that  it  is  a  cause 
of  the  spread  of  water-borne  intestinal 
troubles,  the  ban  on  the  Montclair 
water  supply  that  has  now  existed  for 
some   nine  months   is   unwarranted. 

H.  B.  Larner,  health  officer  of  Mont- 
clair, urged  that  freedom  from  typhoid 
does  not  pi-ove  the  safety  of  the  Mont- 
clair water  supply  and  cited  the  large 
outbreak  of  diarrhea  in  the  town  some 
three  years  ago  as  proof,  together  with 
the  opinions  of  some  of  those  who  con- 
tributed to  the  symposium  already  men- 
tioned to  the  effect  that  a  safe  water 
should  show  no  gas-forming  bacteria. 
Mr.  Lamer  also  stated  that  a  consider- 
able percentage  of  the  water  samples 
examined  almost  daily  for  about  a 
year  showed  the  presence  of  B.  Welchii 
and  a  lesser  but  still  significant  per- 
centage of  B.  Coli  as  well.  F.  W.  Green, 
superintendent  of  filtration  and  pump- 
ing, Montclair  Water  Co.,  said  that 
the  bacterial  findings  of  the  company 
at  the  filtration  plant  did  not  agree 
with  the  Montclair  laboratory  records, 
but  that  before  reaching  the  Montclair 
taps  the  water  passes  to  and  through 
an  open  storage  reservoir.  Dr.  R.  B. 
FitzRandolph,  chief  of  the  New  Jersey 
State  Board  of  Health  Laboratory, 
stated  that  a  limited  number  of  exami- 
nations of  32  different  surface  water 
supplies  in  New  Jersey  showed  B. 
Welchii  sometimes  present  in  all  but 
nine.  Cultures  from  milk  supplied 
Montclair  showed  B.  Welchii  in  three 
of  seven  samples.  George  W.  Fuller, 
consulting  engineer.  New  York  City, 
gave  general  support  to  the  engineer- 
ing conclusions  of  the  paper. 

In  his  presidential  addre.ss,  Dr.  R.  B. 
FitzRandolph  outlined  a  health  district 
scheme  of  public  health  administration 
for  New  Jersey,  with  special  reference 
to  giving  the  proper  service  to  the 
smaller  incorporated  places  and  the 
rural  townships  of  the  state.  A  discus- 
sion on  "Garbage  Disposal  as  it  Affects 
the  Municipalities  in  the  Metropolitan 
District"  was  opened  by  James  E. 
Brooks  of  Glen  Ridge. 


Discuss  Colorado  River 
Power  Development 

Controversies   by    Adherents   of   Public 

and  Private  Operation   Block 

Results 

At  the  meeting  of  the  League  of  the 
Southwest  at  Riverside,  Cal.,  Dec.  8  and 
9,  over  1,000  delegates  and  visitors 
listened  to  papers  and  addresses  on  the 
proposed  development  for  irrigation, 
power  and  flood  protection  of  the  Colo- 
rado River.  Controversies  between  the 
adherents  of  public  and  private  water- 
power  operation  prevented  any  definite 
results. 

The  purpose  of  the  meeting  was  to 
gather  the  opinion  of  the  states  of  the 
Southwest  in  regard  *to  the  mode  of 
procedure  for  the  development  of  the 
entire  Colorado  River  and  to  present 
this  information  to  the  Secretary  of  the 
Interior  who  was  present'at  the  meeting 
and  who  later  conducted  the  hearing  at 
San  Diego  on  the  same  subject.  A  pro- 
gram of  over  two  dozen  addresses  was 
presented,  covering  every  phase  of  the 
development  of  the  Colorado  River 
basin.  Each  state  in  the  basin  was 
represented  by  one  or  more  speakers. 
Principal  Addresses 

O.  C.  Merrill  presented  a  paper  on 
the  attitude  of  the  Federal  Power  Com- 
mission. He  stressed  the  pointithat  the 
development  should  not  be  made  by  an 
agency  that  was  restricted  by  state 
lines,  and,  while  this  did  not  mean  gov- 
ernment operation,  it  did  mean  that  the 
development  should  be  by  a  single  inter- 
connected system  which  could  take  ad- 
vantage of  the  improved  load  factor  of 
such  a  large  territory.  The  attitude  of 
the  Southern  California  Edison  Co., 
which  has  made  filing  for  power  on  the 
Colorado  aggregating  over  2,000,000 
hp.  was  given  in  a  statement  to  the 
effect  that  the  company  was  ready  im- 
mediately upon  the  issuance  of'permits 
by  the  Federal  Power  Commission 
vigorously  to  proceed  with  this  work  and 
that  it  was  in  a  position  to  spend  from 
$30,000,000  to  $40,000,000  per  year  in 
the  construction  of  works  which  would 
remove  the  flood  menace  and  provide 
power   in   units  sufficient  for  demands. 

Director  A.  P.  Davis,  of  the  U.  S. 
Reclamation  Service,  stated  that  no  plan 
of  development  should  be  undertaken 
until  the  Colorado  River  Commission, 
which  has  been  constituted  by  the  sev- 
eral states  concerned  and  one  federal 
representative,  has  completed  its  work 
and  allocated  the  water  and  benefits  to 
the  several  states.  It  !?  reported  that 
President  Harding  has  appointed  Her- 
bert Hoover  to  be  the  federal  repre- 
sentative on  this  commission.  Secre- 
tary Fall  said  that  the  government  was 
the  only  agency  that  could  properly  pro- 
tect the  interests  of  all  and  that  in  his 
opinion  the  government  alone  should 
undertake  this  work. 

San  Difxio  Government  Hearing 

At  the  hearing  on  the  Colorado  River 
held  by  Secretary  Fall  at  San  Diego  on 
Dec.  12  an  almost  unanimous  agreement 
by  the  delegates  present  was  given  to 
the  policy  of  government  construction 
and  control  of  a  dam  on  the  Colorado 
River  at  Boulder  Canyon  as  expressed 
by  Secretary  Fall  and  Director  Davis 
of  the  Reclamation  Service.  The  hear- 
ing was  for  the  purpose  of  hearing  any 
objections  to  the  plans  of  Director  Uavis 
as  reported  by  him  to  Secretary  Fall  on 
July  8,  1921,  under  the  provisions  of  the 
Kincaid  Act.    It  was  extended  in  scope 
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Indiana  Plans  Large  Highway 
Contracts 

With  80  niileg  of  paved  roads  con- 
structed in  1921  the  Indiana  Highway 
Commission  contemplates  letting  con- 
tracts some  time  after  Jan.  1  for  from 
100  to  125  miles  of  hard  surfaced  road. 
About  66  miles  of  the  new  construction 
will  fill  gaps  in  the  National  Road  and 
complete  this  highway  across  the  state 
from  Terre  Haute  to  Richmond.  Con- 
struction on  grade  and  structures  is 
now  in  progress  and  is  expected  to  be 
ready  for  paving  in  the  spring. 


(Conchulcd  from   prrciding  page) 
to  cover  any  general  phases  of  the  de- 
velopment of  the  .Colorado  River  basin 
but  no  general  discussion  resulted. 

The  only  objections  were  entered  by 
the  states  in  the  upper  part  of  the  basin, 
who  were  firm  in  their  desire  that  their 
rights  to  the  use  of  water  would  not  be 
jeopardized  by  any  prior  appropriations 
made  in  the  lower  basin  or  because  of  a 
dam  or  dams  constructed  below  the 
Utah  state  line.  Fonner  Governor  Sloan 
of  Arizona  emphatically  stated  that  his 
state  counted  on  a  prior  right  to  power 
generated  therein  as  such  was  their 
greatest  natural  resource.  A  statement 
that  the  work  could  well  be  done  by 
private  interests  was  made  by  H.  H. 
Craig  of  the  Southern  Sierras  Power 
Co.  and  R.  H.  Ballard  of  the  Southern 
California  Edison  Co.  The  latter  said 
in  part:  "In  the  applications  filed  by  the 
Southern  California  Edison  Co.  for  the 
development  of  the  power  possibilities 
of  the  Colorado  River  that  the  company 
recognizes  that  these  can  be  made  under 
such  conditions  only  as  will  first  provide 
for  flood  control  and  irrigation,  and  that 
the  company  will  submit  to  such  modifi- 
cation of  its  plans  and  to  such  regula- 
tions of  its  operations  as  may  be  im- 
posed by  the  Federal  Power  Commis- 
sion, or  other  federal  authority  in  the 
interests  of  flood  control  and  irriga- 
tion." 

In  presenting  an  abstract  of  his  final 
report  under  the  Kincaid  Act,  Director 
Davis  stated  that  a  strong  argument  in 
favor  of  dams  on  the  upper  reaches  of 
the  river  lay  in  the  freedom  from  silt  of 
the  water  in  that  place  but  that  this  was 
overbalanced  by  the  urgent  necessity  of 
having  the  dam  near  the  Imperial  Val- 
ley. He  claimed  that  a  great  waste  of 
water  would  follow  if  the  dam  was  near 
the  Utah  line  as  a  surplus  of  water 
would  need  to  be  released  in  order  to 
assure  sufficient  for  the  varying  needs 
for  irrigation  in  Imperial  Valley.  He 
stated  that  the  power  to  be  obtained 
from  Boulder  Canyon  dam  was  in  ac- 
cordance with  the  table  sho\vn  herewith: 

Based  on  2,020,000  Acres  Irrigated     . 
in  Lower  Basin 
Storage  in  Million       Hundred  Thousand 
Acre  Feet  Horsepower 

21  1.6 

22  2.7 
28  .'5.2 
.■57  7.4 

Based  on  1  ,r)fiO,iiO(l  Acres 

13  1.0 

20  .1.4 

2C  (J.l 

37  8.2 

Mr.   Davis  recommended   a  board  of 

three  not  resident  or  interested  in  states 

affected,  one  an  iiTigation  engineer,  one 

a   power  engineer   and    one   learned    in 

irrigation  law  be  appointed  to  allocate 

costs  and   benefits   of   the   construction 

works. 


Civil  Service  Examinations 

UNITED  STATES 

For  the  United  States  civil  service 
cjraininatioiis  li.itid  belotv  apply  to  the 
United  States  Civil  Service  Commis- 
siun,  Wasliinyton,  D.  C,  or  to  any  local 
office  of  the  Civil  Service  Cointnission. 

Vacancies  in  the  Bureau  of  Stand- 
ards, Department  of  Commerce. 

Junior  Technologist,  $1,200  to  $1,.')00 
a  vear.  Examinations  to  be  held  Jan. 
11,  March  8  and  May  17. 

Junior  Engineer,  $1,200  to  $1,500  a 
year.  Examinations  to  be  held  Jan.  11, 
March   8   and   May   17. 

Technologist,  $2,800  to  $4,000  a  year. 
Associate  Technologist,  $2,000  to  $2,800 
a  year.  Assistant  Technologist,  $1,.'500 
to  $2,000  a  year.  Applications  rated 
as  received  until  further  notice. 

Engineer,  $2,800  to  $4,000  a  year. 
Associate  Engineer,  $2,000  to  $2,800  a 
year.  Assistant  Engineer,  $1,500  to 
$1,800  a  year.  Applications  rated  as 
received    until   further   notice. 


Engineering  Societies 


Calendar 


Annual   Meetings 

.V.MERICAN  CONCRETE  INSTITUTE. 
Delioit.  Alicli.  ;  Annual  Conven- 
tion, Cleveland,  Ohio.  Feb.   1:^-16. 

AMKRICAN  RO.VD  KUILDI':RS  .\S- 
SOCIATION,  New  York;  Annual 
Convfiition  and  Good  Heads 
Show,  Chicago,  Jan.  17-20. 

AMERICAN  SOCIETY  OP  CIVIL  EN- 
GINEERS. New  York  City  ;  Annual 
iMeeting,  New  York  City,  Jan. 
18-19. 

ASSOCIATED  GENERAL  CON- 
TRACTORS OF  AMERIC.-V.  Wiisli- 
ington.  D.  C.  ;  Annual  Conference, 
Cleveland,  Ohio,  Jan.  17-19. 

FEDER-A^TED  AMERICAN  ENGI- 
NEKRIXG  SOCIETIES  (American 
h'nKineering  Council)  Washington, 
I>.  C-  .Vnnual  Meeting,  Wa.>;h- 
ington,  D.  C,  Jan.  5  and  6. 


The  American  Water  Works  Asso- 
ciation, New  York  Section,  at  its  meet- 
ing Dec.  9,  at  the  Hotel  McAlpin,  New 
York,  was  addressed  by  Walter  E. 
Spear  who  will  describe  the  water- 
works of  Greece  and  the  project  of  a 
new  supply  for  Athens,  on  which  he 
served  as  consultant. 

The  Dallas  (Tex.)  Technical  Club,  at 
its  regular  weekly  luncheon,  Nov.  7, 
heard  the  reports  of  its  employment 
bureau  showing  that  the  bureau  had 
placed  130  applicants  and  that  men 
were  being  placed  at  the  rate  of  six  a 
week.  Three  city  engineers  secured  po- 
sitions in  one  week. 

The  Engineers'  Club  of  the  Lehigh 
Valley,  Bethlehem,  Pa.,  has  elected  W. 
O.  Ilcarsey,  division  superintendent  of 
the  Bethlehem  Steel  Co'.,  as  president 
and  W.  M.  Kelsey,  general  superin- 
tendent of  the  New  Jersey  Zinc  Co., 
Palmerton,  Pa.,  as  manager. 

The  Iowa  Engineering  Society's 
advisory  council  Oct.  19  nominated  the 
following  candidates  for  office  to  be 
voted  upon  at  the  January  meeting  of 
the  society:  President,  T.  E.  Rust,  J.  G. 
Thorne,  R.  W.  Crum  and  C.  H.  Streeter; 
vice-president  II.  P.  Streeter,  K.  C. 
Kaslberg,    J.    B.    Davidson    and    F.    C. 


Chambers.  The  council  has  i-ecom- 
mended  an  increase  in  dues  from  $6 
to  $10  and  a  provision  for  sustaining 
members  «o  that  funds  may  be  avail- 
able for  a  secretary,  paid  at  least  for 
a  part  of  his  time.  Co-operation  with 
the  architects  in  obtaining  a  registra- 
tion law  was  recommended. 

The  Texas  Section,  Am.  See.  C.  E., 
at  a  recent  meeting,  was  addressed  by 
E.  A.  Wood,  engineer  to  the  Chamber 
of  Commerce  Development  Associa- 
tion of  Dallas.  His  subject  was  "City  ■ 
Planning."  | 

The  Engineering  Society  of  Western  '•* 
Massachusetts,  at  its  meeting  in  Green- 
field, Nov.  22,  was  addressed  by  C.  C. 
Chesney  who  read  a  report  on  the  new 
million-volt  transformer  at  the  General 
Electric  Co.'s  works  in  Pittsfield,  Mass., 
and  by  O.  P.  Perin  on  "Industrial  De- 
velopments in  India." 

The  Youngstown  (Ohio)  Engineers' 
Club,  at  its  meeting  Nov.  11,  was  ad- 
dressed by  James  A.  Campbell  on  "The 
Present  Railroad  Situation  and  Its  Re- 
lation to  Business." 

The  Illinois  Society  of  Engineers  will  ' 
hold  its  o7th  annual  meeting,  Jan.  24 
to  26,  at  Decatur,  HI.  Aerial  surveys 
and  land  and  engineering  surveying  will 
be  considered  at  the  first  session  Jan. 
24,  and  sewerage  and  sewage  disposal 
matters  at  the  second  session.  On  j/an. 
25  the  papers  will  be  on  water  supply 
resources  and  treatment.  There  will  be 
an  excursion  to  the  new  waterworks 
dam  and  sewage  disposal  plant,  the 
evening  being  assigned  to  committee 
reports  and  a  business  session.  On 
Jan.  25  one  session  will  be  devoted  to 
roads  and  street  paving,  and  the  other 
to  waterways  and  the  legal  and  engi- 
neering aspects  of  land  drainage.  The  | 
aiHuial  dinner  will  close  the  meeting.         I 


Personal  Notes 


Joseph  Wright,  until  recently 
chief  of  construction.  Division  1,  at  the 
Wilson  Dam,  Florence,  .\la.,  has 
accepted  a  position  with  Dwight  P. 
Robinson  &  Co.,  Inc.,  and  has  sailed  for 
Brazil. 

Bertram  D.  Dean,  formerly 
deputy  engineer  in  the  county  engi- 
neer's office.  King  County,  Wash.,  has 
been  appointed  resident  engineer  on  the 
inter-county  bridge  over  the  Columbia 
River,  between  Pasco  and  Kennewick, 
Wash. 

Robert  D.  Snodgrass  ha» 
been  made  vice-president  in  chargfe  of 
engineering  of  Hamilton  &  ChambeW 
Co.,  Inc.,  New  Y'ork. 

R.  M.  Conner,  formerly  project 
manager.  Fort  Peck  project,  U.  S.  Re- 
clamation Service,  with  headquarters 
at  Poplar,  Mont.,  has  been  appointed 
construction  engineer  of  the  Riverton 
project,  on  diversion  dam  and  canals 
to  irrigate  100,000  acres  in  Fremont 
County,  with  headquarters  at  Pilot, 
Wyo. 

Prop.  Louis  C.  M  o  n  i  n,  dean  oi,  i 
cultural    studies,    .Armour    Institute   01    | 
Technology,  has   been   granted   a   leave 
of  absence  until  Sept.   1922.     He  sailed 
from    Montreal,    Nov.    1    on    a    trip   to 
Europe. 

R.  C.  E.  Weber,  since  1907  with  the 
U.    S.    Reclamation    Service,    has    been 
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promoted    from    assistant    engineer    to 
project  manager  of  the  Orland  project. 

William  B.  B  a  m  f  o  r  d,  consult- 
ing engineer,  Trenton,  N.  J.,  has  been 
elected  mayor  of  Belmar,  N.  J. 

TevorJ.  Powell  of  Summit,  N. 
J.,  has  been  appointed  assistant  county 
engineer  of  Union  County,  New  Jersey. 

H.  S.  Clarke,  for  the  past  two 
years  division  engineer  of  the  Delaware 
&  Hudson  R.R.,  with  headquarters  at 
Carbondale,  Pa.,  has  been  appointed 
general  manager,  maintenance  of  way 
department,  with  headquarters  at  Al- 
bany, N.  Y. 

J.  B.  A  K  ER  s,  for  12  years  engineer, 
maintenance  of  way,  for  the  middle 
district  of  the  Southern  Ry.,  with  head- 
quarters in  Knoxville,  has  been  ap- 
pointed chief  engineer.  Lines  East, 
Southern  Ry.,  with  headquarters  in 
Charlotte,  N.  C. 

E.  R.  Thomas  has  been  appointed 
city  engineer  of  Port  Arthur,  Tex. 

William  L.  Reeves  has  been 
appointed  city  manager  of  Glendale, 
Cal. 

C.  Gray,  who  has  been  acting  chief 
engineer,  Indiana  State  Highway  Com- 
mission since  Sept.  1920,  has  been  ap- 
pointed chief  engineer  of  the  commis- 
sion. 

Benjamin  Bean,  with  the  Mis- 
souri State  Highway  Department  on 
highway  construction,  is  now  with  the 
Merkle  Machinery  Co.  on  installation  of 
water-works  and  power  plant  for 
Duncan,  Okla.  Benham  &  Mullergrcn 
are  the  consulting  engineers  on  this 
work. 

William  N.  Elsberg,  assist- 
ant city  engineer,  has  been  chosen  by 
the  City  Council  as  city  engineer  of 
Minneapolis.  He  graduated  from  the 
University  of  Minnesota  in  1910,  and 
since  1911  has  been  in  the  Minneapolis 
city  engineering  department  on  sewer 
and  bridge  work  except  while  serving 
in  the  civil  engineer  corps  of  the  navy 
in  1918-19.  Recently  he  has  been  in 
charge  of  construction  of  the  Third 
Ave.  bridge,  Minneapolis. 

George  B.  Hills  has  just  es- 
tablished the  George  B.  Hills  Co., 
engineers,  Jacksonville,  Fla.,  successor 
in  the  South  to  Isham  Randolph  & 
Co.,  specializing  in  drainage,  docks 
and  terminals  and  structural  design. 
W.  0.  Sparklin,  structural  engineer  and 
architect,  lately  of  Washington,  D.  C. 
is  now  associated  with  this  office. 

H.  G.  Sours,  deputy  county  engi- 
neer. Summit  County,  Ohio,  has  been  ap- 
pointed resident  state  highway  engineer 
for  Summit  County. 

0.  J.  Brookshire  has  been  ap- 
pointed city  engineer  of  Lebanon,  Ind. 

S.  U  C  H  I  Y  A  M  a,  chief  engineer, 
city  planning  commission  of  Osaka, 
Japan  is  in  this  country  to  make  a 
four  months'  study  of  the  parks  and 
public  grounds  in  Chicago,  Cleveland, 
St.  Louis,  Kansas  City,  Washington  and 
Boston. 

.  R.  F.  H  E  I  l  l  A  N  D,  for  two  years 
city  engineer  of  Waxahachie,  Tex., 
has  entered  into  partnership  with  his 
father,  Hans  Holland,  city  engineer 
"f  San  Antonio,  Tex.,  forming  the 
enpneering  firm  of  Helland  &  Helland, 
with  office  in  San  Antonio. 

G.  W.  Courter  of  Marshall, 
n  ?"  T>^'  ^^^"  appointed  engineer  for 
I  alo  Pinto  County  to  supervise  the 
[Construction    and    maintenance    of   the 


Palo  Pinto  County's  portion  of  the 
Bankhead  Highway  and  40  mile  of 
lateral  county  roads. 

W.  W.  K  e  L  l  E  y,  formerly  division 
engineer,  Atchison,  Topeka  &  Santa 
Fe  Ry.,  with  headquarters  at  San 
Bernardino,  Cal.,  has  been  appoini;ed 
engineer  of  the  Grand  Division,  with 
headquarters  at  Los  Angeles,  Cal. 

T.  Martin  has  transferred  from 
the  position  of  division  engineer  Revel- 
stoke  division,  Canadian  Pacific  Ry., 
to  division  engineer  of  the  Nelson  Divi- 
sion, at  Nelson,  B.  C. 

D.  W.  Murphy,  consulting  engi- 
neer, Los  Angeles,  has  been  appointed 
consulting  engineer  on  drainage  for 
the  Imperial  Valley  Irrigation  Dis- 
trict. Mr.  Murphy  was  for  many  years 
connected  with  the  U.  S.  Reclamation 
Service,  where  his  work  dealt  largely 
with  studies  of  relief  from  troublesome 
ground  water  in  irrigated  lands.  In 
his  work  in  the  Imperial  Valley  he  is 
to  handle  problems  of  a  similar 
character. 

Dr.  K.  G.  Mathewson  has  re- 
signed the  presidency,  Georgia  School  of 
Technology  to  accept  the  presidency  of 
Di-exel  Institute,  Philadelphia,  effective 
April  1,  1922. 


Obituary 


Sebastian  Wimmer,  engineer, 
died  recently  at  St.  Vincent,  Pa.  He 
was  born  in  Bavaria  in  1831  and  came 
to  America  in  1851.  His  experience  in 
railroad  construction  work  dates  back 
to  1854  when  he  became  connected  with 
the  Allegheny  Valley  R.R.  as  assistant 
engineer.  Entering  the  service  of  the 
Pennsylvania  R.R.  in  1861,  he  was  ap- 


and  entered  the  store  of  his  uncle  in 
Montreal,  a  cloth  merchant.  He  later 
came  into  business  relations  with  Don- 
ald Smith,  afterward  Lord  Strathcona, 
who  interested  him  in  the  construction 
of  a  railway  to  the  Canadian  West. 
They  joined  forces  with  the  late  J.  J. 
Hill  and  acquired  the  St.  Paul  &  Pacific 
R.R.  and  the  line  was  built  through 
from  St.  Paul  to  Winnipeg,  which  made 
possible  the  subsequent  building  of  the 
Canadian  Pacific  Ry. 


Equipment  and 
Materials 

Cast-Iron  Tanks  for  Dry  Materials 

Cast-iron  tanks  for  storing  dry  ma- 
terials of  any  sort  ordinarily  stored  in 
bins  are  being  made  by  the  Conveyors 
Corporation   of   America,   Chicago,    111., 


\<-~/i-SecHon 

for  installations  where  resistance  to 
abrasion  and  rust  and  low  maintenance 
costs  are  especially  important.  The 
tank  is  made  of  i  in.  x  2  x  2  ft.  radius 
plates  held  between  cast  iron  verticals 
of  H-section.  It  is  set  on  a  concrete 
slab  floor  and  can  be  elevated  and  pro- 
vided with  bottom  discharge  openings 
in  any  manner  desired. 

Tractor-Driven  Portable 
Compressor 

For  light  rock  excavation  in  trench- 
ing and  road  grading,  a  portable  air 
compressor  outfit'  has  been  devised  by 
the  Sullivan  Machinery  Co.,  Chicago. 
It  consists  of  two  units:  a  steel  truck 


pointed  in  1865  to  take  charge  of  a 
portion  of  the  construction  of  the 
Imperial  Mex'can  Ry.,  and  for  three 
years  he  was  engaged  in  this  work  with 
headquarters  at  Maltrata.  In  1874  he 
was  elected  to  the  Pennsylvania  legis- 
lature, serving  two  years.  Later  he 
was  chief  engineer  on  the  construction 
of  the  Pittsburgh  &  Lake  Erie  R.R., 
constructed  the  New  York  v^ily  & 
Northern  R.R.,  now  a  part  of  the  New 
York  Central  system,  and  the  Yonkers 
Rapid  Transit  railway  from  Van  Cort- 
land Park  Park  to  Gettys  Square, 
Yonkers,  N.  Y. 

Lord  Mount  Stephen,  rail- 
road constructor  and  first  president  of 
the  Canadian  Pacific  Ry.,  died  Nov.  30 
at  his  country  residence,  Brocket  Hall, 
Hatfield,  Hertfordshire,  England.  He 
was  born  at  Forres  in  Banffshire,  Scot- 
land, in  1829,  went  to  Canada  in  1850 


carrying  a  compressor  and  receiver  and 
a  small  tractor  which  drives  the  com- 
pressor by  a  belt  and  also  hauls  the 
outfit  from  place  to  place.  This  outfit 
will  operate  one  rotator  or  hammer 
drill,  using  S-in.  hollow  drill  steel,  and 
capable  of  drilling  holes  as  deep  as 
16  ft. 

The  compressor  is  of  the  horizontal 
single-stage  type,  but  with  a  hopper 
or  open  jacket  instead  of  t^he  usual 
closed  jacket  for  the  cooling  water,  thus 
dispensing  with  a  circulating  pump. 
The  jacket  is  filled  by  means  of  buckets 
or  a  hose.  With  a  speed  of  260  r.p.m. 
the  compressor  has  a  displacement  of 
121  cu.ft.  of  free  air  per  minute  and 
gives  a  90-lb.  pressure,  requiring  18  hp. 
t'o  operate  it  for  this  pressure.  In  line 
with  the  air  cylinder  is  a  receiver  26  x 
3.3  in.  The  weight  of  the  compressor 
unit,  with  cooling  jacket  empty,  is  a 
little  over  4,000  lb. 
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Business  Side  of  Construction 


Facts  and  Events  that  Affect  Cost  and  Volume 


Engineering  News-Record's   Cost 
Index  1917  to  Date 

Engineering  News-Record's  Con- 
struction Cost  Index  Number  is  here 
tabulated  monthly  from  January,  1917, 
to  December.  1921,  inclusive.  The  chart 
on  this  page  includes  this  Number  from 
1918  to  date.  The  Index  Number  for 
the  months  of  1916  will  be  presented 
here  next  week. 

ENGINEERING  NEWS-RECORD 

CONSTRUCTION  COST  INDEX 

NUMBER 

(100  in  1913) 

1917       1918       1919       1920       1921 

January- 167  75    184   51    198.05   206.55  230  87 

Fobniarj'.  ..  167  75  184.51  201.50  225.10  230  67 
March  .  175  66  184.51  198.05  240.85  224  27 
Aoril  183.41    186.01    191.25  265.20  213  07 

^Iay■  .    187.61    186.01    191.25  268.90  210  82 

June 199.26    186.31    191.85  273.80  209  82 

July  ..    204.01    188.65    193.65  265.65  203.82 

August 198.41    193.85    196.65  252.00   193.07 

S«Dt«mber...    190.31    193.85  202.85  255.20   188.27 

October 167.11    193.85  202.25  255.20   182.57 

November..  166  51  193.55  206  85  255.32  166.32 
December...    167.11    194  75  206.85  251    62    167.82 


Status  of  Criminal  Cases  Against 
Building  Material  Men 

Trial  of  seven  corporations  and 
eleven  individuals,  members  of  the 
Eastern  association  of  terra  cotta  man- 
ufacturers, indicted  for  violating  the 
anti-trust  provision  of  the  Sherman  act 
in  the  Federal  court  for  the  Southern 
district  of  New  York,  has  been  set. 

Four  of  the  defendants  in  the  federal 
case  against  the  tile  manufacturers  in 
the  New  York  district,  found  guilty  of 
violating  the  Sherman  lav.%  have  begun 
their  terms  in  jail.  Three  of  these 
defendants  received  terms  of  four 
months  and  fines  of  $4,000  and  the 
fourth  a  two  months'  jail  sentence  and 
a  fine  of  $4,000.  There  were  62  de- 
fendant companies  in  the  indictment 
against  the  tile  men,  53  of  the  defend- 
ants entering  pleas  of  guilty.  Total 
fines  against  them  were  $126,000. 

No  date  has  as  yet  been  set  for  plead- 
ing the   cases  against  the  hand-blown 


E.  N.-R.  Cost  Index  Converts 
Permits  into  Volume 

One  of  the  chief  applications  of 
Engineering  NeiOs-Record's  Construc- 
tion Cost  Index  Number  is  to  place  cur- 
rent construction  on  a  1913  purchasing 
basis,  so  that  the  actual  volume  may 
be  compared  with  the  volume  in  a  sim- 
ilar period  in  1913.  This,  by  the  way, 
is  the  computation  of  the  E.  N.-R.  Con- 
struction Volume  Index  Number.  By 
the  same  process  current  valuations  of 
building  permits  issued  may  be  con- 
verted into  1913  terms,  and  the  current 
construction  volume  promised  by  the 
permits  compared  with  the  promi.sed 
volume  of  some  other  period — with  one 
year  ago,  for  example. 

In  November,  1921,  Los  Angeles  is- 
sued 4,242  permits  valued  at  $8,685,- 
775,  against  2,640  in  November,  1920, 
at  $6,267,660.  To  place  these  two  valu- 
ations in  terms  of  comparable  volumes 
it  is  only  necessary  to  divide  each  by 
the  Cost  Index  Number  for  that  period. 
The  result  is,  $5,170,000  for  November, 
1921,  and  only  $2,490,000  for  Novem- 
ber, 1920,  showing  that  the  November, 
1921,  permits  promise  107  per  cent 
more  actual  construction  volume  than 
those  issued  in  November,  1920. 


Large  Building  Contracts  Let 

Among  this  week's  announcements 
of  contracts  awarded  in  Construction 
News,  pp.  259(5)268,  are  the  following 
large  building  projects:  A  15-story 
apartment  hotel  in  Now  York,  to  J.  G. 
Siegel,  New  York,  $1,400,000;  an  8-story 
fipartment  hotel  in  Rocky  River,  Ohio, 
to  Crowcll  &  Little  Construction  Co., 
Cleveland,  $1,500,000.  There  are  three 
$2,000,000  building  contracts:  a  hotel 
end  theatre  project  in  Akron,  to  W. 
Dunbar  Co.,  Cleveland;  a  21-stnry 
office  building  in  Philadelphia,  to  Metz- 
ger,  Fisher  &  White;  a  14-story  hotel 
for  Cincinnati,  to  Wells  Brothers  Con- 
struction Co.  Plant  for  the  Globe  Port- 
land Cement  Co.,  Dubuque,  Iowa,  will 
he  built  by  H.  C.  Strucher,  St.  Paul, 
$2,000,000. 


Index  Numbers  of  America 
and  Europe  Compared 

Showing  Increased  General  Costs — Th' 

Price  of  War — Construction  Costs 

in  United  States 

The  accompanying  chart  shows  th 
economic  result  of  the  war  in  Europ 
and  the  United  States.  Words  ai 
hardly  needed.  In  addition  to  the  El 
ropean,  Canadian  and  American  inde 
numbers,  the  Engineering  Neics-Recor 
Construction  Cost  Index  Number 
plotted.  Economic  conditions  are  ba 
in  the  following  order:  Germany,  Ital; 
France,  England,  Canada,  Unite 
States.  Dun's  Review  shows  all  con 
modities,  in  the  United  States,  to  be  3 
per  cent  above  the  1913  figure;  Bra( 
street's  increase  is  21  per  cent.  Eng 
neering  Neivs-Record  shows  generj 
construction  cost  to  be  66  per  cei 
above  the  1913  level. 


1919  1920  1921 
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1914   1915   1916   1917   1918 

.\MKR1CAN    AND    EfROPEAN    PRICE    MOVEMENT 


window  glass  manufacturers,  104  cor- 
porations and  individuals  engaged  in 
that  trade  having  been  recently  indicted 
for  violation  of  the  Sherman  anti-trust 
law.  _ 

In  the  New  York  State  Court,  the 
prison  terms  given  four  defendant 
marble  men,  who  foniiid  a  small  part 
of  number  indicted  f.  ■'  a  violation  of 
the  state's  anti-trust  laws,  have  been 
suspended  and  the  li'jfendants  put  on 
parole  for  a  period  of  three  years,  dur- 
ing which  time  it  may  he  possible  to 
commit  them  to  jail  for  an  indefinite 
period  should  they  ayain  engage  upon 
the  practices  for  which  they  were  in- 
dicted. 

All  the.se  cases  have  grown  out  of 
evidence  adduced  at  the  investigation 
of  housing  conditions  in  New  York  by 
the  Lockwood  joint  legislative  com- 
mittee on  housing. 


Bids  Wanted  on  Big  .lobs 

Among  the  projects  on  which  bid 
are  either  being  asked  or  will  soon  b 
called  for  in  Construction  News,  pi 
259@269,  are  the  following: 

Siwpiaee  system  fur  :!prinK'"'ll.s.  Mich 
$l,250.nno.  ,,      .^ 

Buildings  for  Johns  Hopkins  Hosplta 
Balimore,    $1.10(1.000. 

Throo  buildinprs  for  Western  UniversltJ 
London.    Ont..   $2,000,000. 

Wai-eliouse  project  at  San  Francisco,  |S> 
BOO.OfiO. 

Additions  to  State  cnpltol,  Sacramenti 
$3,000,000. 

Kxttnsion  of  TemlsUamlnB  &  Nnrthen 
Ontario  Rv.,  from  Cochrane  to  New  Po«l 
Ont..  ?:i.ooo,non. 


Next   Week  — Sir  Salient  Points 
of  the  New  Tax  Bill. 


December  15,  1921 
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Lumber  Freight  Reductions 

Freight  rates  on  fir  lumber  from 
Vashington,  Oregon  and  California  to 
v'eW  York  and  New  England,  which 
rare  80  cents  per  100  lb.  before  the 
reight  rate  increases  of  August,  1920, 
nd  I1.06J  after  those  increases  went 
nto  effect,  will  now  be  90  cents,  accord- 
•\g  to  the  National  Lumber  Manufac- 
urers  Association. 

Under  the  $1,064  rate,  on  the  basis  of 
,500  lb.  as  the  average  weight  per  M. 
t.  b.m.,  $26.62J  was  the  approximate 
verage  cost  of  transporting  by  rail  a 
housand  feet  of  lumber  from  the  west 
oast  points  to  the  New  York  and  New 
:ngland  territory.  The  cost  of  trans- 
ortation  will  now  avei-age  about  $22..50 
er  M.  ft.  The  freight  cost  to  the  Cin- 
innati-Detroit  district  will  be  85  cents 
er  100  lb.  or  about  $21.25  per  M.  ft. 
^om  west  coast  points,  and  88J  cents, 
r  about  $22.12J  to  the  Pittsburgh- 
iuffalo  territory.  The  new  schedules 
jr  Spokane,  Montana,  Eastern  Oregon, 
to.,  give  3c.  per  100  lbs.  less  than  the 
Dast  rates  to  the  various  eastern  dis- 
•icts.  

Freight  Rates  on  Scrap  Higher 
than  on  Pig  Iron 

In  comparing  Pig  Iron  and  Scrap  Iron 
ites  between  producing  and  consuming 
oints,  it  is  noticeable  that  in  most 
ises  scrap  pays  the  higher  rate.  The 
;rap   rates    are   not    only    higher,    but 

uch  higher.  For  instance,  from  Birm- 
igham  to  Cincinnati  the  pig  iron  rate 

$4.50  per  gross  ton,  and  that  of  scrap 
5.745,  or  a  difference  of  28  per  cent. 
rom  Chicago  to  Moline,  the  pig  iron 
ite  is  $1.96,  scrap  $2.66,  or  a  difference 
'  35  per  cent.  From  Cleveland  to 
oledo,  the  rate  on  pig  iron  is  $2.52, 
;rap  $2.94,  a  difference  of  17  per  cent. 

Handlers  of  the  material  claim  that 
lasmuch  as  scrap  always  sells  at  a 
)wer  figure  than  pig  iron — in  the  case 
f  some  grades  as  much  as  75  per  cent 
iwer — the  market  value  of  scrap  should 
e  taken  into  account  in  establishini; 
le  freight  rate  basis. 

Steel  plants  consume  much  of  the  pig 
on  at  producing  points,  but  scrap 
mally  requires  shipment  by  rail.  At 
resent  it  is  impossible  to  move  scrap 
ly  considerable  distance,  as  the  trans- 
jrtation  charges  are  too  close  to  the 
dling  price  to  permit  long  hauls;  rates 
1  many  instances  range  from  $6  to  $12 
3r  ton.       

Steel  Works  Planned  for  India 

According  to  information  received 
om  U.  S.  Department  of  Commerce, 
lere  has  recently  been  registered  in 
idia  the  United  Steel  Corporation  of 
"li;i.  Ltd.,  with  a  capital  of  approxi- 
•  $00,000,000  to  $100,000,000,  de- 
«■  upon  the  exchange  calculated. 
.->  lek'istration  is  in  the  name  of  the 
rms  of  Mes.srs.  Bird  &  Co.  of  Calcutta 
nd  Messrs.  Cammell,  Laird  &  Co.  The 
tter  firm  is  acting  as  technical  ad- 
iser  to  the  corporation  and  is  respon- 
ble  for  the  design,  erection,  and  staff- 
ig  of  the  works.  The  plans  of  the  new 
ork.s  are  already  well  advanced.  The 
lant  is  designed  to  produce  600,000  to 
it0,000  tons  of  pig  iron,  and  the  steel 
orks  and  rolling  mills  will  be  capable 
f  producing  4.50,000  tons  of  finished" 
eel  per  year.  As  a  first  step,  however, 
is  proposed  to  erect  a  unit  capable 
f  dealing  with  half  these  quantities, 
ind  the  subsequent  development  will 
nly  be  undertaken  as  occasion  demands. 


Industrial  Machinery  Division 
Embraces  Wide  Field 

The  industrial  machinery  division  of 
the  Department  of  Commerce,  recently 
organized  to  promote  good  business 
methods  and  to  increase  exportation  in 
the  machinery  trade,  is  more  or  less 
directly  connected  with  4,000  factories 
in  the  United  States  producing  indus- 
trial machinery,  says  a  recent  news  dis- 
patch from  the  Department  of  Com- 
merce. The  value  of  the  products  of 
these  factories  exceeds  $2,200,000,000 
per  year,  of  which  about  17  per  cent  is 
exported.  The  Department  of  Com- 
merce believes  it  is  easily  possible  to 
increase  to  a  much  larger  total  the 
export  trade  because  the  Bureau  of 
Foreign  and  Domestic  Commerce  can 
do  more  than  has  been  done  to  assist 
the  individual  manufacturer  in  develop- 
ing his  foreign  business.  The  foreign 
business  now  amounts  to  approximately 
$1,000  per  employee. 


Economic  Paragraphs 


Trend  of  Business 

Bonds — Principal  strength  in  mu- 
nicipals, with  general  trading  de- 
clining probably  due  to  tightening 
money  market. 

Stock  Market — Reaction  due  to 
profit-taking  on  the  part  of  those 
who  won  in  the  rise  in  the  previous 
week.  Conditions  do  not  wan-ant 
expectation  of  a  sound  forward 
movement  before  Jan.  1. 

Money — Call  loan  rates  stiffer, 
ranging  from  4  J  to  6  per  cent.  Suf- 
ficient time  money  available. 

Foreign  Exchange — Dec.  10  Ster- 
ling reached  $4,105,  which  was  the 
highest  since  Nov.  15,  1919.  All 
exchanges  rose. 

Iron  and  Steel — Pig  iron  produc- 
tion for  November  was  1,415,481 
tons,  against  1,246,676  in  October. 
Steel  ingot  production  was  1,660,001 
tons;  1,616,810  in  October,  for  the 
thirty  companies  reporting  to  the 
Amei-ican  Iron  and  Steel  Institute. 
Total  steel  production  averaged  45 
per  cent,  against  44  in  October,  32 
in  September,  30  in  August,  21  in 
July.  Consumption  is  fair  except  in 
the  construction  and  machinery  in- 
du.stries. 


Fabricated  Steel  Freight  Cost 

The  Bridge  Builders  and  Structural 
Society,  New  York  City,  has  found  that 
at  the  present  selling  price  of  fabri- 
cated structural  steel  freight  amounts 
to  about  40  per  cent.  Fabricated  .steel 
today  is  selling  at  not  more  than  50  per 
cent  over  the  average  price  of  1911, 
runs  the  report,  while  freight  alone  is 
more  than  100  per  cent  over  the  1914 
tost.  The  fabricator  has  reduced  his 
labor  and  other  cost  items  and  is  now 
"sacrificing  a  part  of  his  overhead 
ehaiges  in  his  efforts  to  meet  the  de- 
mand for  lower  prices.  The  item  of 
freight  alone  is  unchanged." 

Recognizing  the  need  for  readjust- 
ment of  freight  costs  the  society 
adopted  a  resolution  which  it  has  sent 
to  various  railway  associations  and 
officers  of  the  government  having  to  do 
with  railway  and  labor  matters,  em- 
bodying the  thought  that  only  through 
a  correct  relationship  between  freight 
and  other  cost  items  can  there  be 
proper  improvement  in  business  con- 
ditions. 


Wholesale  prices  in  Canada,  the 
United  Kingdom  and  France  also  de- 
clined during  October  but  continued 
inflation  increased  the  price  level  in 
Germany  and  Italy. 


Increased  buying  is  reflected  by 
greater  sales  in  October  by  mail-order 
houses,  and  chain  stores,  greater  adver- 
tising in  magazines  and  larger  postal 
receipts. 


The  surplus  of  idle  freight  cars  was 
cut  in  half  during  October,  largely  due 
to  the  threatened  railroad  strike,  and 
car  shortages  increased,  especially  for 
coal  cars.  Bad  order  cars  were  reduced 
and  total  car  loadings  increased,  espe- 
cially coal  and  merchandise. 


"Personnel  Research  Agencies"  is  the 
title  of  a  bulletin  just  issued  by  the 
United  States  Department  of  Labor, 
through  its  Bureau  of  Labor  Statis- 
tics (No.  299).  It  is  intended  to  serve 
as  a  guide  to  organized  research  in  em- 
ployment management,  industrial  rela- 
tions, training,  and  working  condi- 
tions.   

Calculations  made  by  the  "Survey" 
of  the  Department  of  Commerce  show 
that  the  monthly  export  trade  of  the 
United  States  for  the  past  six  months  is 
greater  than  in  1913,  even  making  an 
allowance  for  an  increase  of  50  per 
cent  in  prices.  On  that  basis,  exports 
are  10  per  cent  greater  than  the  1913 
average  but  imports  are  10  per  cent  less. 


Foreign  Commerce  of  the  United 
States  in  the  first  ten  months  of  1921 
totaled  $2,060,790,841  for  imports  and 
$3,895,791,358  for  exports,  as  against 
$4,691,214,922  imports  and  $6,831,201,- 
222  exports  in  the  corresponding  period 
of  1920,  according  to  the  Department  of 
Commerce.  

Increased  employment  is  shown  by 
the  United  States  Employment  Serv- 
ices report  covering  November  in  the 
lollowing  industries:  paper  and  print- 
ing; lumber  and  its  manufacture; 
vehicles  for  land  transportation;  iron 
and  steel  and  their  products;  tobacco 
manufactures;  chemical  and  allied 
products;  .stone  clay  and  glass  prod- 
ucts; textiles  and  their  products; 
metals  and  metal  products.  Decreased 
employment  was  shown  in  the  liquor 
and  beverage  industry,  in  railroad  re- 
pair shops  and  in  the  food  and  leather 
industries.  While  there  were  employ- 
ment increases  in  40  of  the  65  cities, 
the  total  unemployment  throughout 
the  country  increased  largely  due  to 
seasonal  and  climatic  conditions. 


As  compared  with  the  average  in 
the  year  1913,  the  retail  cost  of  food 
on  Nov.  15,  1921,  showed  an  increase  of 
59  per  cent  in  New  York  and  Wash- 
ington; 57  per  cent  in  Manchester;  54 
per  cent  in  Baltimore;  52  per  cent  in 
Philadelphia;  46  per  cent  in  Atlanta; 
42  per  cent  in  Little  Rock;  41  per  cent 
in  Denver;  and  40  per  cent  in  Louis- 
ville. For  the  year  period,  Nov.  15, 
1920,  to  Nov.  15,  1921,  there  was  a 
decrease  or  24  per  cent  in  Louisville, 
Norfolk,  Peoria,  and  Springfield;  23 
per  cent  in  Atlanta,  Baltimore,  Denver, 
and  Little  Rock;  21  per  tent  in  Man- 
chester, Philadelphia,  Rochester  and 
Wa.shington;  and  19  per  cent  in  New 
York,  according  to  Labor  Statistics. 
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New  Railroad  Shop-Craft  Rules 
Become  Effective 

The  new  shop-craft  rules,  promul- 
gated by  the  United  States  Railroad 
Labor  Board,  and  affecting  approxi- 
mately 450,000  railroad  employees,  be- 
came effective  December  1.  Estimates 
of  the  Board's  statisticians  are  that 
the  new  regulations  will  effect  a  saving 
of  about  $50,000,000  a  year. 

Of  the  new  rules,  99  were  lifi'ed 
from   the    existing   national    agreement 


almost  word  for  word,  while  only  37 
have  any  marked  changes  in  them. 
The  rules  which  supplant  the  national 
agreement  are  to  be  applied  where  the 
carriers  and  their  employees  have 
failed  to  agree  on  new  rules.  The 
Labor  Board  figures  thai'  about  60  per 
cent  already  have  been  agreed  to  be- 
tween management  and  men. 

Among  the  typical  changes  are  that 
the  machinist.s  working  on  repairs  may 
disconnect  any  wiring,  coupling  or  pipe 
connections  necessary  to  make  repairs. 


this  work  having  previously  been  as 
signed  to  electricians  and  sheet'  meU: 
workers.  Under  the  new  rules,  to( 
engineers,  firemen  and  cranemen  ar 
not  prohibited  from  making  repairs  t 
equipment  on  the  line,  if  they  ar 
qualified  to  do  this.  The  new  agree 
ment  also  recognizes  the  open  sho 
principle.  Though  the  railroads  hav 
never  been  strictly  closed  shop  i 
theory,  both  union  and  non-unio 
employees  have  made  their  demanii 
through  union  organization  leaders. 


Weekly  Construction  Market 

THIS  limited  price  list  is  published  weekly  for  the     changes  on  the  less  important  materials.     Moreover,  quotations  for  all  construction  materials  and  for  tl 

purpose  of  giving  current  prices  on  the   principal     only  the  chief  cities  are  quoted.  important  cities.    The  last  complete  list  will  be  foun 

construction  materials,  and  of  noting  important  price         The  first  issue  of  each   month   carries   complete  in  the  issue  of  December  I,  the  next,  on  Januar>- 5 

Minne-  San 

Steel  Products:                             New  York       Atlanta           Dallas           Chicago    apolis  Denver       Francisco          Seattle    Montrea 

Structural  shapes,  100  lb ?2.78           24.00             ?4.00              ?2.88     g3.06  g3 .  75           J3.45               ?3 .  75       34.00 

Structural  rivets,  100  lb 3.50            S.2S              S.SO               3.43       4.15  4.25             5.50                4.2S         6.50 

Reinforcing  bars,  g  in.  and  larger,  100 

lb 2.68            3.20              3.50               2.68       3.08J  3.57i       -1-3.00                3.75         2.75 

Steel   pipe,   black,   35   to  6   in.   lap, 

discount 54%        57.65%        45%                57%       58.9-5%     38%  51.8%               50%       35.10 

Cast-iron  pipe,  6in.  and  over,  ton     47.30@48.30  45.00           54.30             44.10       47. SO  52.00           50.00              55.00       60.00 

Concreting  Material: 

Cement  without  bags,  bbl 2.30              2.69              2.55               1.97       2.26  3.10            2.84                3.10         3.16 

Gravel,  J  in.,  cu.yd 1.75               1.85               2.25            -f2.00        1.50  2.50             2.25                  1.50         l.SO 

Sand,  cu.vd 1.00              1.25              2.25           -1-2.00     •     .50  1.10             l.SO                1.50         1.2S 

Crushed  stone,  5  in.,  cu.yd 1.80tol.90      2.00              3.20               160       2.25  3.50            2.25                3.00         2.10 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M  ft             -1-49.00           38.00         -34.00            48  00     35.00  50.00       -f30.00           +22.50     120.00 

Lime,  finishing,  hydrated,  ton...        16.99           19.00            25.00             18.00     29.00  30.00           22.00              27.00       21.00, 

Lime  common,  lump,  per  bbl....    3. 39@3. 69       1.50               2.75                1.40       1.40  2.95              1.90                 3.25        11.00 

Commonbrick,  delivered,  1,000..    17.40@18.40     9.00              12.72              11.00     17  00  14.00        -15.50                14.00       16.00 
Hollow     building    tile,    4x12x12, 

block Not  used          .0675           -|-.13                .0821      .0792  .09                .12i                  .10      j     . 

Hollow    partition    tile     4x12x12, 

block 11120  .0675         +.13  .0657....  .10  .141  -H     

Linseed  oil.  raw,  5  bbl.  lots,  gal 72           +.80             +.88                 .74       .80  .90               .83                   .79           .8$? 

Common  Labor :  " 

Commonlabor,  union,  hour 75                 35              72.1        ■  ■'^O  .50®. 55        .75               -.S0@.60. .  . .  J 

Common  labor,  non-union,  hour 20              .35@.45       .35®. 40. 50  .35@.40      .50@.SS          .50      .2S@.10 

Kxplanatlon  of  Prices — Prices  are  to  con-     net.       Minneapolis    quotes     on     fir     instead  tile,  SJ  x  8  x  Hi.     Prices  are  all  f.o.b.  'irA- 

tractors  in  carload   lots  unless  other  quan-     o£      pine.        Brick      and      hollow      tile      de-  houses  except  C.  I.  pipe,  which  is  mill  plite 

ties    art-    specified.      Increases    or    decreases     livered.      Cement    on    cars;    $2.45    delivered,  plus    freight    to    railway    depot    at   any  *>«• 

from   previous   quotations   are   Indicated   by     oravel,  sand  and  crushed  stone  quote  at  pit.  minal.     Common  lump  lime  per  180-lb.  ntt 

^     or    —    signs.      For    slei-1    pipe,    the    pre-      We   quote    on    brown    lime    per    180-lb.    net ;  Lumber  prices  are  to  contractors  in  yerdg  at 

vailing    discount    from    list    price    is    given:      white    is    $1.70    for    Kelly    Island    and    $l..'j.')  San    Francisco.      Seattle   (luotes  on   DoudU 

45-5%    means  a   discount   of   4.'.   and   5   per     for  Sheboygan.     Common   labor  not   organ-  fir  instead  of  pine.     Lump  linishing  lime  ftar 

cent.  45'(j50  me.ins  a  range  of  45  to  50  per     ized.      Denver    quotes    cement    "on    tracks";  isO-lb.    net.     Montreal    quotes    sand,    stOIW. 

cent.     Charge  of  15c.  per  100  lb.  for  cuttmg     gravel  and  sand  at  pit,  stone  on  cars,   lime,  gravel  and  lump  lime  per  ton.    Cement,  lime 

reinforced   steel    into   2-ft    lenBths   or   over,     brick,   hollow  tile  and  lurnber  on  job.     Tile  ^^^    jile    are    delivered ;    sand,    gravel    and 

New    York   quotations   are    delivered    except     price    Ls  at    warehouse.      Linseed    oil,    deliv-  ,      „       „    sidincr-    brick    f  o  b     ninnt  •    stael 

tiles,  which  Are  "on  trucks."    Common  lump     ered.    Common    lump    lime   per    180-lb.   net  ^'7  ^.h   -it  warehouse      Iloilmvtile^ 

llmo    per    "Sii-lb     net:    both    lump    and    hy-     Atlanta     quotes     sand,     stone     and     gravel  and  pipi   at  warehouse^     no  low   tile,  per  ii. 

-rated   quoted   fo.b    cars   New  virk.      Sand     per    ton    Instead    of    cu.yd.      Common    lump  Cement    price    is    in    Canadian    funds    (tt» 

gravel  and  crushed  stone  are  quoted  along-      lime  per  180-lb.  net.    WiUlas  quotes  lime  per  Canadian  dollar  stands  at  91.2  cents).     BW 

side  dock      Cement  delivered  to  contractors     180-lb.  bbl.     Steel,  cement,  cast-iron  pipe  and  change  is  80c.  per  bbl.     Discount  of  10c.  per 

on   Job       ChlcuKo   quotes   hydrated    lime    In     crushed    stone    f.o.b.    cars,    other    materials  bbl.  for  payment  within  20  days  from  aat« 

:)0-lb  bags;    common    lump   lime  per    18u-lb.     delivered.      San   Francinco   quotes  on   Heath  of   shipment.      Steel   pipe   per    100   ft.   net. 

Changes  Since  Last  Week 

The  most  conspicuou.s  price  advances    linseed    oil    to    80c.    as    compared    with  date  of  Nov.  .SO,  show  that  2,422,000  bbl. 

of  the  week  are  in  lumber,  reinforcing    79c.  per  Ral.  last  week.       ^           .          .  of  cement  were  produced  during  Novem- 

bars,  sand,  gravel,  hollow  tile  and  lin-        Long  leaf  ye  low  pine,  base  sizes,  is  ber,  1921,  as  against  3,032  000  bb     for 

-PPd  nil  in^iv  of  tho  imnortant  center.!     quoted  m  the  New  York  market  at  $49  November,     1920.       Shipments     during 

,eed  oil  in  six  of  the  important  centers    ^^^  j^  ^^^  ^^^  delivered.     Douglas  fir  November,  1921,  amounted  to  1,537,000 

listed  aoove.                                                       j^^^  advanced  50c.  per  M   ft.   all   along  bbl.  as  compared  witli   2,002,000  bbl  in 

San  I' rancisco  reports  an  advance  of  ^y^^  jj^^  j„  Seattle,  with  import  and  ex-  November,  1920.  Reports  of  stocks  on 
10c.  per  100  lb.  in  reinforcing  bars  and  p^^  demand  increasing.  hand  show  2.730,000  bbl.  on  Nov.  30. 
a  rise  of  $1  per  M  ft.  in  pine  lumber,  Qne  hundred  and  two  mills  reporting  1921;  1,84(5,000  bbl.  on  Oct.  31,  1921,  and 
but  quotes  a  reduction  in  common  brick  to  the  West  Coast  Lumbermen's  Asso-  1,180,000  bbl.  as  of  Nov.  30,  1920. 
to  $15.50  as  compared  with  $18  per  1,000,  elation  for  the  week  ending  Dec.  3,  show  Winter  reserve  stocks  of  Hudson 
one  week  ago.  Both  sand  and  gravel  00,218,037  ft.  of  lumber  manufactured;  River  brick,  in  the  New  York  district, 
arc  quoted  in  Chicago  at  $2  as  against  46,172,192  ft.  sold  and  55,395,900  ft.  are  also  unusually  large  for  the  season. 
$1.05  per  cu.yd.  Dallas  quotes  a  rise  shipped.  Production  at  mills  was  only  even  considering  the  most  favorable 
of  3c.  per  gal.  in  linseed  oil  and  a  slight  18  per  cent  below  normal.  weather  conditions;  wholesale  quota- 
advance  in  hollow  wall  tile.  Atlanta  Nineteen  cement  manufacturers  in  tions  reaching  the  lowest  point  since  the 
also  reports  an  increase  in  the  price  of    the     eastern     states,     reporting     under  1920  peak. 
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Christmas 


YEAR  AFTER  YEAR  we  have  been 
interrupting  the  staid  path  of  tech- 
nical discussion  by  hanging  up  a 
verbal  holly  wreath  or  sprig  of  mistletoe  and 
calling  to  you  through  these  pages  a  message 
of  hearty  good-will.  We  do  it  again  this 
year — and  we  m.ake  no  apology. 

Merry  Christmas  to  you,  and  may  the  good 
New  Year  bring  you  every  happiness — more 
prosperity,  better  friends,  more  joy  in  the 
bosom  of  your  family. 

The  times  warrant  special  rejoicing.  We 
have  seen  great  things  done  in  the  last  few 
weeks,  things  that  are  truly  in  the  spirit  of 
Him  whose  birth  we  celebrate.  Peace  He 
sought  to  bring  to  us — peace  to  men  of  good- 
will. 

In  a  mighty  way  we  have  been  striving  at 
Washington  to  achieve  peace—  a  peace  based 


on  the  good -will  of  men.  Navies  are  to  be 
shrunk  in  size;  conference  is  to  replace  bellig- 
erence in  settling  Pacific  Ocean  difficulties. 

Happiest  of  all,  from  our  viewpoint,  is  that 
in  this  mighty  endeavor  our  own  America  has 
taken  the  lead.  How  the  nations  are  praising 
us  for  it.  "Peace  on  earth  is  here  now,"  says 
a  great  London  daily.  "No  nobler  contri- 
bution has  ever  been  made  by  any  civilized 
power  to  any  period  of  the  world's  history," 
adds  the  Lord  High  Chancellor  of  England. 

Truly  a  fine  preparation  for  this  Christmas 
of  1921 — this  Christmas  that  we  of  the  staff 
oi Engineering  News-Reccrd  hope  may  be  your 
happiest  and  your  merriest,  filled  with  peace 
and  the  ring  of  children's  voices — a  happy 
forerunner,  let  us  hope,  of  a  less  troubled,  a 
more  satisfying  New  Year. 


lore  Variety  Elimination 

rHE  influence  of  the  paving  brick  manufacturers  in 
recently  making  a  big  cut  in  the  variety  of  their 
roduct  to  eliminate  wa.ste  and  reduce  costs  gives  prom- 
le  of  extending  to  other  fields.  The  Associated  Penn- 
•■Ivania  Highway  Contractors,  at  their  annual  meeting 
St. week,  passed  resolutions  favoring  a  greater  degree 
'  standardization  in  construction  plant.  A  committee 
■  contractors  and  equipment  manufacturers  will  en- 
iavor  to  bring  about  action  along  this  line. 

Form  of  Bribery 

)FFERING  a  commission  to  an  engineer  for  goods  or 
materials  which  enter  into  construction  at  his  ini- 
itivc  is  a  form  of  bribery  and  an  insult  against  which 
(-'liners   are  constantly   protesting.     Single   protests, 
v.<  \('r,  are  likely  to  be  held  by  those  offering  these 
and    insults    as    exhibits    of    individual    whims. 
t   from  engineering  organizations,   formally  pre- 
ntfd,  are  more  effective.     Such  a  protest  has  recently 
len  addressed  to  an  offender  by  direction  of  the  Council 
the  American  Institute  of  Engineers,  in  the  form  of 
1  expression  erf  regret  that  the  "well  known  code  of 
hies  of  the  profession  in  matters  of  this  kind  is  not 
lown  to  the  offender,"  and  with  a  citation  of  Clause  2 
the  Institute's  Code,  which  declares  "unprofessional" 
e  acceptance  of  "trade  commissions,  discounts,  allow- 
ices,  or  any  indirect  profit  or  consideration  in  connec- 
on  with  any"  engagement  of  a  member  of  the  Institute. 
every  engineer  who  is  improperly  approached  in  the 


way  indicated  would  bring  the  matter  before  some  engi- 
neering society  and  the  society,  on  consideration,  would 
officially  protest,  the  engineering  profession  and  busi- 
ness generally  vioukl  be  raised  to  a  higher  plane. 

Cleveland  Union  Passenger  Terminal 

FOR  years  the  question  of  better  railway  passenger 
facilities  at  Cleveland  has  been  one  of  controversy, 
and  during  the  past  three  years  the  Public  Square  sta- 
tion project  has  been  the  subject  of  much  criticism. 
A  brief  historical  review  of  the  subject  and  a  descrip- 
tion of  the  station  as  now  planned  appear  elsewhere  in 
this  issue,  in  an  article  largely  setting  forth  the  view- 
point of  the  three  railroads  going  into  the  project. 
These  plans  show  clearly  that  the  engineers — with  the 
site  for  the  station  fixed — recognize  the  necessity  of 
segregating  and  distributing  passenger  traffic,  in  so  far 
as  possible,  to  afford  the  maximum  relief  from  conges- 
tion at  this  point.  In  carrying  out  this  purpose  great 
ingenuity  has  been  shown,  and  a  distinct  advance  in  the 
art  of  passenger  station  planning  has  been  made.  Never- 
theless, this  journal  still  believe"  that  a  station  on  the 
Public  Square  is  wrong  and  that  the  location  pi'omises 
to  continue  as  a  point  of  centralized  congestion.  The 
question  is  a  public  one,  concerning  not  only  the  local 
interests  of  Cleveland  but  al.so  the  interests  tff  the  whole 
public,  which  will  be  required  to  pay  the  bill  ultimately. 
From  this  standpoint  the  project  is  large  enough  to 
warrant  more  than  the  usual  interest  among  engineers 
As  a  private  business  enteiT)rise  the  building  of  thiw 
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jrreat  passenger  terminal  on  the  Public  Square  site  may 
be  justified,  among  other  things  by  resulting  benefits 
of  increased  realty  values  and  "air-rights"  rentals. 
Otherwise  it  is  hardly  conceivable  that  the  managements 
of  the  three  railroads  would  so  strongly  favor  the 
undertaking.  The  e.xpenditure  involved  is  large;  the 
possibilities  of  relie\'ing  the  freight  situation  are  great. 
But  the  possibilities  are  equally  as  great  of  serious  city 
congestion.  Whether  the  project  is  a  profitable  one  or 
not,  viewed  as  a  whole,  we  believe  the  latter  possibilities 
to  preponderate,  that  the  increased  congestion  will  de- 
velop at  a  point  where  it  needs  to  be  decreased,  and  that 
in  solving  the  Cleveland  terminal  problem  for  both 
freight  and  passenger  traffic  a  better  plan  could  be  found 
by  following  the  principle  of  decentralization  rather 
than  that  of  centralization. 

Construction  Is  Not  Contracting 

CONFUSION  of  construction  engineering  and  con- 
tracting is  common  in  discussions  of  engineering 
construction.  It  is  frequently  remarked  of  an  engineer. 
who  has  performed  a  piece  of  construction  with  success, 
that  he  would  make  a  good  contractor.  The  prophecy 
may  be  true,  but  it  is  quite  as  likely  to  be  false.  Con- 
struction engineering  is  essentially  the  technique  of 
fabrication.  It  embraces,  besides  fabrication  proper, 
the  selection,  maintenance  and  operation  of  plant,  the 
purchasing  of  materials  and  the  management  of  labor. 
It  does  not,  generally,  embrace  the  task  of  seeking  work 
to  do,  the  financing  of  that  work  or  contractual  respon- 
sibility for  its  quality,  cost  and  time  of  completion,  all 
of  which  are  vital  functions  of  contracting.  Demarca- 
tion between  construction  engineering  and  contracting 
is  represented  by  an  area  and  not  by  a  line,  but  it  is 
actual.  The  distinction  should  be  kept  constantly  in 
mind  because  clear  thinking  is  both  good  contracting 
and  good  engineering. 

Supreme  Court  on  "Open  Competition" 

THOUGH  the  text  is  not  ye(  available  it  appear.s, 
from  the  press  reports  at  hand,  that  the  United 
States  Supreme  Court  decision  in  the  famous  "hardwood 
case"  is  very  broad  and  definitely  forbids  those  prac- 
tices of  trade  organizations  involving  exchange  of 
information,  sales  and  prices.  Until  the  full  decision 
is  available  it  is  not  possible  to  moralize  on  the  extent 
or  influence  of  the  decision.  It  sufficeth  to  say  that 
for  the  present,  then,  that  the  decision  will  warrant  the 
most  careful  study.  It  may  not  be  amiss  to  express,  at 
the  minute,  surprise  that  Justice  Brandeis  should  be 
found  supporting  a  dissenting  opinion.  He  is  commonly 
expected  to  be  severe  in  his  construction  of  the  legit- 
imacy of  business  practice. 

Uniform  Contracts 

US'IFORM  construction  contracts  appear  more  nearly 
possible  than  ever  before  following  the  conference 
of  engineers  and  contractors  held  last  week  in  Wash- 
ington. One  reason  for  optimism  is  that  now  contract- 
ing is  organized  to  act  with  organized  engineers  and 
architects  and  comes  forward  for  the  first  time  with  a 
definite  plan.  A  secondary  reason  is  that  uniform  con- 
tracts are  urged  l)y  the  Department  of  Commerce  and 
Secretary  Hoover  is  putting  his  force  and  the  influence 
of  the  department  into  their  development.  Incidentally 
the  committee  membership  includes  the  men  who  have 
had  most  experience  In  developing  the  standard  contracts 


of  the  American  Institute  of  Architects,  of  the  Americ 
Railway  Engineering  Association  and  of  the  Bureau 
Public  Roads.  There  \vi\\.  therefore,  be  none  of  t 
floundering  about  of  inexperience  in  seeking  ways 
proceed.  And  back  of  everything  is  the  stimulus 
the  growing  sentiment  that  waste  and  false  motion  h 
to  be  reduced  so  that  industry  may  revive.  Altogeth 
there  is  good  promise  that  something  material  and  t<' 
gible  will  result  from  the  work  of  the  committee 
uniform  contracts,  and  engineers  and  contractors  shoi 
gather  to  its  support. 

Abolishing  the  Eight-Hour  Crime 

AT  LAST  there  is  a  break  in  the  most  serious  harri 
Ix  to  honest  work  that  has  ever  been  erected  in  tl 
country.  The  crime  of  1916 — whereby  the  railro 
workers  were  given  10  hours  pay  for  8  hours  work,  wi 
all  the  consequent  overtime  evil.s — has  been  struck 
blow  by  the  Railroad  Labor  Board.  It  is  true  that  t 
relief  applies  only  to  a  small  part  of  the  railroad  fie 
and  does  not  affect  the  brotherhoods  favored  by  the  i 
famous  Adamson  law.  That  law,  however,  was  t 
precedent  which  was  followed  in  giving  the  8-hour  ri 
to  the  maintenance-of-way  forces.  Under  a  decision 
the  Railroad  Labor  Board  rendered  last  week,  the  8-hc 
day  is  not  abolished  but  the  provision  by  which  time  a 
one-half  had  to  be  paid  for  overtime  in  excess  of  8  hou 
is  abolished.  The  normal  rate  is  now  to  apply  up 
10  hours  of  continuous  service,  after  which  the  tii 
and  one-half  rate  will  be  enforced.  Time  and  one-half 
also  abolished  foi-  Sunday  and  holiday  work.  The  c 
cision  is  a  substantial  step  forward.  i 

The  Four-Power  Treaty  | 

WITH  the  discouraging  results  of  the  Versaill 
peace  conference  fresh  in  mind  there  were  mai 
who  expected  the  Disarmament  and  Far  Eastern  Co 
ference  to  end  in  talk.  However,  the  greatest  expect 
tions  have  been  realized.  There  seems  no  doubt  th 
heavy  naval  reductions  will  result  and  that  a  satisfa 
tory  procedure  with  reference  to  China  will  be  workt 
out.  Already  there  is  an  outstanding  tangible  result- 
the  Four-Power  Treaty  for  disposing  by  negotiation  ai 
conference  of  the  difficulties  that  may  arise  regardii 
the  islands  of  the  Pacific.  Such  is  the  effect  of  th 
agreement  that  the  praise  for  it  has  been  almost  extra 
agant.  It  certainly  raises  new  hope  to  a  world  discou 
aged  with  international  conferences  and  will  go  far  I 
restore  international  confidence. 


City  Engineers  in  Name  Only 

INQUIRY  would  doubtless  show  that  many  America 
cities  of  considerable  size  have  no  city  enginee 
except  possibly  in  name.  That  is,  there  is  no  we 
organized  engineering  department  in  many  of  our  citit 
that  are  large  enough  to  feel  their  importance.  If  tl 
office  and  title  of  city  engineer  exists  the  chances  ai 
that  the  powers  and  duties  of  this  official  are  so  limite 
that  he  is  very  little  more  than  a  surveyor  of  limite 
scope,  often  engaged  on  a  per  diem  basis,  doing  littl 
or  no  designing  work  for  the  city  and  with  little  or  n 
real  authority  over  construction,  his  services  here  bein 
confined  to  giving  lines  and  grades. 

Such  a  condition  seems  to  have  existed  at  Ne\ 
London,  Conn.,  until  recently,  where  successive  adminif 
trations  appointed  a  city  surveyor,  on  .small  pay 
Fortunately,  the  Sewer  and  Water  Board  has  had  »' 
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engineering  organization  for  a  long  time  and  has  kept 
records  for  these  tvvo  branches  of  the  municipal  service. 
Almost  immediately  after  the  new  city  manager  form  of 
government  took  effect  at  New  London,  J.  E.  Barlow, 
city  manager,  decided  not  to  have  the  work  of  the  city 
surveyor  continued,  but  instead  to  have  it  taken  over  by 
the  engineering  force  of  the  Sewer  and  Water  Board. 

Like  consolidations,  in  many  cases  with  considerable 
enlargement  of  scope,  of  engineering  activities  might 
well  be  made  in  many  of  our  cities.  This  would  result 
in  economy  by  eliminating  duplicate  organizations.  It 
really  is  a  most  anomalous  condition  that  many  of  our 
city  engineers  today  have  nothing  whatever  to  do,  or  if 
anj'thing  very  little  indeed,  with  the  sewerage  or  water- 
works systems  of  their  cities  and  oftentimes  not  with 
paving  either.  The  time  has  certainly  come  for  reform 
in  this  respect.  A  realization  of  this  need  and  action 
accordingly  are  more  likely  to  come  under  the  commis- 
sion-manager form  of  government  than  under  the  old 
haphazard  system  of  mayor  and  council  with  much  of 
the  administrative  work  in  the  city  not  really  under 
these  officers  but  carried  on  by  more  or  less  inde- 
pendent boards  or  still  less  efficiently  by  committees  of 
the  legislative  body. 

This  is  a  subject  that  might  well  be  given  immediate 
and  close  attention  by  local  engineering  societies  and 
individual  engineers  in  the  various  cities  throughout  the 
country.  Probably  not  very  much  investigation  would 
be  needed  to  show  that  reforms  along  the  line  indi- 
cated are  quite  as  necessary  in  many  of  our  large  cities 
as  in  the  smaller  ones.  In  fact,  it  would  perhaps  be 
easier  to  name  off-hand  more  large  cities  without  than 
with  efficient,  centralized  engineering  departments. 

Supreme  Court  on  Picketing 

COMMENT  was  made  in  these  columns  in  the  issue 
of  Nov.  17  on  the  reasonable  decisions  of  North 
Carolina  and  New  York  courts  regarding  picketing 
during  labor  disputes.  In  brief,  the  courts  held  that 
picketing  which  resulted  in  annoyance  to  workers  or 
mental  distress  was  illegal.  The  same  view  is  held  in 
a  U.  S.  Supreme  Court  decision  handed  down  Dec.  5,  on 
an  appeal  of  a  case  involving  a  strike  at  the  plant  of 
the  American  Steel  Foundries  Co.,  at  Granite  City,  111. 
It  settles  finally  the  status  of  forms  of  picketing  here- 
tofore considered  "peaceful,"  but  which  place  a  heavy 
restraint  upon  those  against  whom  the  picketing  is 
directed. 

The  court  is  very  explicit.  It  declares  against  meth- 
ods which  "inevitably  lead  to  intimidation  and  obstruc- 
tion," and  further  holds  that  in  the  case  in  question 
"the  numbers  of  the  pickets  in  the  groups  constituted 
intimidation."  Continuing  the  argument  the  court 
says: 

"The  name  'picket'  indicated  a  militant  purpose,  in- 
consistent with  peaceful  persuasion.  The  employees 
were  made  to  run  the  gauntlet.  When  one  or  more 
assaults  or  disturbances  ensued,  they  characterized  the 
whole  campaign,  which  became  effective  because  of  its 
intimidating  character,  in  spite  of  the  admonitions 
given  by  the  leaders  to  their  followers  as  to  lawful 
methods  to  be  pursued,  however  sincere. 

"Our  conclusion  is  that  picketing  thus  instituted  is 
unlawful  and  cannot  be  peaceable,  and  may  he  properly 
enjoined  by  the  specific  term  of  'picketing'  because  its 
meaning  is  clearly  understood  in  the  sphere  of  the  ton- 
j  troversy  by  those  .who  are  parties   to  it.     ...    A 


restraining  order  against  picketing  by  that  name  will 
advise  earnest  advocates  of  laboyc  cause  that  the  law 
does  not  look  with  favor  on  an  enforced  discussion  ol 
the  merits  of  the  issue  between  individuals  who  wish 
to  work  and  groups  of  those  who  do  not,  under  condi- 
tions which  subject  the  individuals  who  wish  to  work 
to  a  severe  test  of  their  nerves  and  physical  strength 
and  courage." 

The  specific  limits  of  peaceful  picketing  are  not  set 
down  by  the  court,  it  being  held  that  each  case  must 
turn  on  the  circumstances  and  that  the  measures  of 
restraint  are  for  the  "flexible  remedial  power  of  the 
court"  to  determine.  In  the  Granite  City  case  the  sta- 
tioning of  one  watcher  at  each  point  of  ingress  or 
egress  of  the  plant  is  held  legitimate. 

All  in  all  the  decision  commends  itself  as  a  reason- 
able exposition  of  the  general  principles  upon  which  the 
exercise  of  persuasion  in  labor  disputes  should  be 
permissible. 


Second  Picketing  Decision 

HARD  upon  the  decision  of  the  United  States 
Supreme  Court  in  the  American  Steel  Foundries 
case  commented  upon  above  comes  a  second  decision 
of  the  court,  this  time  involving  a  case  of  a  restaurant 
business  in  Bisbee,  Ariz.,  in  appeal  from  a  decision  of 
the  Supreme  Court  of  that  state. 

The  decision  is  an  involved  one  legally  for  it  touches 
upon  property  rights  in  that  by  the  denial  of  the 
Arizona  court  of  an  injunction  preventing  the  picketing 
of  the  restaurant  it  is  held  that  property  is  unlawfully 
taken.  In  its  main  aspects,  however,  the  decision  fol- 
lows logically  along  the  lines  of  the  Steel  Foundries 
judgment.  As  in  that  case  the  pickets  were  guilty  of 
libelous  attacks  upon  the  restaurant  keepers,  their  busi- 
ness, their  employees  and  their  customers  and  applied 
to  them  abusive  epithets.  The  situation  is  summed  up 
by  the  United  States  Supreme  Court  as  follows:  "The 
patrolling  of  defendants  immediately  in  front  of  the 
restaurant  on  the  main  street  and  within  five  feet  of 
plaintiff's  premises  continuously  during  business  hours, 
with  the  banners  announcing  plaintiffs'  unfairness;  the 
attendance  by  the  picketers  at  the  entrance  to  the 
restaurant  and  their  insistent  and  loud  appeals  all  day 
long;  the  constant  circulation  by  them  of  the  libels  and 
epithets  applied  to  employe  js,  plaintiffs  and  customers, 
and  the  threats  of  injurious  consequences  to  future  cus- 
tomers, all  linked  together  in  a  campaign  were  an  unlaw- 
ful annoyance  and  a  hurtful  nuisance  in  respect  of  the 
free  access  to  the  plaintiffs'  place  of  business." 

Four  of  the  nine  justices  dissented  from  th  majority 
opinion,  entirely  on  technical  grounds,  and  three  of  the 
minority  held  that  it  was  within  the  power  of  the 
Arizona  legislature  to  declare  these  means  of  picketing 
legal  even  though  they  might  be  violation  of  the  com- 
mon law.  It  was  because  of  this  feature  of  the  case 
that  the  Supreme  Court  evidently  found  it  necessary 
to  proceed  beyond  the  question  of  legality  of  the  par- 
ticular method  of  picketing  and  to  examine  the  effects 
in  the  light  of  the  Fourteenth  Amendment  to  the  fed- 
eral Constitution  which  guarantees  to  every  person 
equal  protection  of  the  laws  and  prevents  the  taking  of 
property  without  due  process. 

Apparently,  therefore,  the  methods  that  may  be  fol- 
lowed in  bringing  pressure  to  bear  oil  employers  in  the 
case  of  labor  disputes  have,  within  a  relatively  brief 
space   of   time,    been   brought   within   narrow   limits. 
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Structural  Design  of  U.  S.  Mail  Terminal  at  Chicago 

steel  150-Ft.  Truss  in  Wall — Girders  for  Offsel  Columns — Provisions  for  Future  Changes — 
Ring  Frames  at  Mail  Chutes — Foundation  Cantilevers 


THE. LARGEST  STEEL  TRUSS  u.sed  in  building  con- 
struction, 150  ft.  in  span  and  282  ft.  deep,  with  a 
weight  of  365  tons,  is  a  bold  and  conspicuous  feature  of 
the  structural  frame  of  the  U.  S.  Mail  Terminal  at  Chi- 
cago. The  truss  carries  six  stories  over  a  wall  opening  for 
a  railway  track  entrance.  This  mail  terminal  is  being 
built  by  the  Chicago  Union  Station  Co.  as  part  of  the 
improvements  in  connection  with  the  new  union  pas- 
senger station.  The  building,  of  steel  frame  construc- 
tion, is  about  796  x  75J  ft.,  flanked  on  both  sides  by 
railway  tracks  and  having  its  ends  fronting  on  Van 
Buren  and  Harrison  Sts.     It  will  constitute  one  of  a 


group  of  notable  railway  structures  in  this  vicinity. 
The  great  truss  is  shown  in  Fig.  1  and  its  location  is 
indicated  on  the  plan  Fig.  2.  Cantilever  conci'ete 
foundation  girders  and  steel  floor  girders  supporting 
offset  columns  are  other  special  but  less  unusual 
features. 

The  building  will  have  a  basement  over  its  entire 
area,  a  track  floor  at  the  level  of  the  track  system  of 
the  new  union  station,  a  first  floor  at  the  street  level 
and  five  upper  floors.  For  railway  mail  handling  the 
basement  and  track  floor  will  be  operated  by  the  Chicago 
Union  Station  Co.,  the  other  floors  being  used  by  the 
U.  S.  Post  Oflice.  Along  the  east  side,  at  the  street 
level,  will  be  a  30-ft.  driveway,  above  two  tracks  of  the 
.station  approach.  At  Us  south  THarrison  St.)  end  the 
outer  ends  of  the  driveway  girdej-s  will  be  framed 
against  columns  carrying  a  parallel  driveway  along  the 
adjacent  freight  station  of  the  Chicago  &  Alton  R.R. 
(see  Engineering  News-Remrd,  Oct.  14,  1920,  p.  732). 
At  its  north  CVan  Buren  St.)  end  the  driveway  will 
connect  with  a  similar  driveway  buill  by  that  railway. 

The  great  width  of  wall  opening  spanned  by  the  truss 


is  necessitated  by  the  track  layout  (see  Fig.  2).  Along  I 
the  west  side  of  the  building  there  will  be  two  parallel 
loading  tracks,  one  inside  and  the  other  outside  of  the 
west  row  of  columns.  These  tracks  will  be  spaced  2" 
ft.  c.  to  c.  and  separated  by  a  13-ft.  loading  platform, 
in  which  the  wall  columns  are  located.  The  inside  track 
will  be  connected  with  the  outside  track  by  a  crossover 
near  the  south  end  of  the  building,  this  crossover  having 
No.  7  frogs  and  a  total  length  of  220  ft.  over  switch 
points.  Four  columns  are  omitted  at  the  crossover  and 
two  are  displaced  4  ft.  2  in.  from  normal  position,  thu> 
making  a  span  of  149  ft.  4A  in.  c.  to  c.  of  columns,  which 
is  spanned  by  the  heavy  truss 
referred  to. 

No  walls  are  provided  for 
the  track  story,  except  on  the 
east  side.  Street  viaducts 
protect  the  north  and  south , 
ends  and  the  west  side  is  pro- 
tected by  a  canopy  roof  at- 
tached to  the  wall  columns 
and  covering  the  loading  plat- 
form. 

The  150-ft.  truss.  Fig.  3,  is 
divided  into  panels  of  28  ft 
2i  in.  to  conform  to  the  col- 
umn spacing  above  it.  As  the 
columns  which  carry  the  truss 
do  not  extend  above  its  top 
chord  and  are  offset  50  in. 
from  the  upper  wall  columns 
supported  by  the  truss,  a 
heavy  end  construction  is  re- 
quired for  shear  stresses. 
Thus  a  truss  post  is  placed  50 
in.  from  the  supporting  col- 
umn and  heavy  web  plates  are 
riveted  over  the  flanges  of  the 
column  and  post  for  the  en- 
tire depth  of  the  truss.  A 
total  load  of  about  4,050  tons  will  be  carried  to  the 
upper  chord  of  the  truss. 

In  depth  the  truss  will  be  28  ft.  8  in.  over  the  chord 
cover  plates,  while  the  height  between  floors  is  21  ft 
The  bottom  chord  is  considerably  below  the  first  floor 
level,  giving  a  clear  headroom  of  17  ft.  above  the  rails 
at  the  track  entrance.  To  it  are  attached  brackets  for 
a  concrete  canopy  over  the  loading  platform.  The 
upper  chord  is  above  the  second  floor  level,  coming  just 
below  the  window  openings.  Beams  and  girders  of  the 
first  floor  are  framed  against  the  truss  posts,  while 
those  of  the  second  floor  are  carried  by  hangers  attached 
to  the  web  of  the  top  choi-d.  A  trough  section  about 
36  X  36-in.,  giving  a  gross  sectional  area  of  304  sq.in., 
is  used  for  the  chords,  which  are  of  identical  design  but 
reversed  in  position.  The  posts  are  of  I-section  and  the 
diagonals  of  I-  or  double-channel  section.  Distributinir 
girders  for  the  upper  columns  are  seated  on  the  top 
chord  as  shown  in  Fig.  4,  their  webs  registering  with 
those  of  the  truss  chord. 

Drilled  holes  i3-in.  in  diameter  were  reamed  to  li'«-iii. 
for  1-in.  rivets,  and  the  specifications  provided  that  the 
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FIG.  2.  PART  PLAX  OF  TRACK  FLOOR  OF  MAIL,  TEK.MIXAL 


•uss  should  be  assembled  and  reamed  at  the  shops. 
he  weight  of  the  completed  truss  is  365  tons,  11  tons 
f  which  are  field  rivets.  As  erected,  the  truss  has  a 
imber  of  2  hi  in.  All  members  will  be  encased  and 
)vered  by  concrete  protection  and  the  bottom  chord 
ill  be  further  pi-otected  by  a  blast  plate  over  the 
ack. 

Foundation  Piers  and  Cantilevers 

Concrete  foundation  piers  4  to  6  ft.  in  diameter  are 
ink  through  the  Chicago  clay  to  hardpan  at  an  average 
:pth  of  50  ft.  below  datum.  The  bottoms  of  the  piers 
•e  belled  out  in  the  usual  way  in  order  to  increase  the 
iaring  area  and  thus  limit  the  load  on  the  hardpan  to 
)out  6  tons  per  square  foot. 

Foundation  conditions  were  complicated  by  the  pres- 
ice  of  a  freight  tunnel,  about  7  .x  G'  ft.,  in  the  clay  at 
depth  of  about  45  ft.  and  passing  close  to  the  location 

a  line  of  piers,  as  shown  in  Fig.  5.  The  site  of  the 
w  building  includes  an  old  freight  terminal  which  was 
nnected  by  elevators  with  an  underground  freight 
rd  of  the  Illinois  Tunnel  Co.  and  although  the 
merous  branch  tunnels  and  connections  at  the  yard 
ve  been  abandoned,  the  main  line  is  still  in  service. 


Alternative  methods  of  overcoming  this  difficulty 
were  to  rebuild  the  tunnel  on  a  new  location  or  to 
relocate  seventeen  piers  so  as  to  avoid  the  tunnel.  The 
latter  course  was  adopted  as  being  the  more  economical. 
This  displacement  of  the  pier  centers  from  the  column 
centers  varies  from  2  to  5  ft.  The  columns  are  carried 
on  concrete  cantilever  girders  or  on  girders  supported 
by  two  piers.  These  girders  are  placed  below  the  base- 
ment floor,  except  that  at  one  of  the  driveway  columns 
there  is  a  cantilever  girder  a  few  feet  below  the  track 
floor,  since  the  basement  does  not  extend  under  the 
driveway. 

Column  shoes  or  bases  are  seated  usually  on  I-beam 
grillage  on  the  heads  of  the  piers.  For  the  two  heavy 
columns  which  carry  the  long  truss,  a  more  elaborate 
system  is  used.  Each  of  these  columns  has  a  rolled  steel 
slab  base,  supported  by  a  pair  of  4-ft.  distributing 
girders  8  ft.  ?,  in.  long,  these  girders  in  turn  resting  on 
a  row  of  five  24-in.  plate  girders  and  four  24-in.  I-beams 
8'.  ft.  long.  This  lower  course  is  seated  on  the  top  of  a 
concrete  pier  9  ft.  2  in.  in  diameter. 

In  the  typical  structural  arrangement  below  the  first 
floor  there  are  five  longitudinal  rows  of  columns  form- 
ing two  outer  bays  about  31  ft.  wide  and  two  inner  bays 
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of  IG  and  26  i  ft.,  as  shown  in  Fig.  2.  Above  the  first 
floor,  one  of  the  outer  rows  is  omitted  as  it  carries  only 
the  girders  for  the  longitudinal  driveway.  From  the 
part  plan  of  the  first  floor  framing,  Fig.  6,  it  will  be 
seen  that  longitudinal  beams  between  the  columns  carry 
transverse  I-beams  of  7-  to  9-ft.  spacing.  This  type  of 
construction  was  adopted  as  being  more  flexible  in 
providing  for  possible  alterations  due  to  mail  handling 
equipment  than  any  long-.span  concrete  floor  construc- 
tion, although  the  cost  of  the  adopted  type  was  about 
10  per  cent  greater. 

An  offset  in  the  column  spacing  occurs,  however,  at 
the  first  floor,  where  the  middle  row  of  coliimns  is  offset 
4  ft.  from  the  columns  below.  For  this  reason  the 
columns  of  the  16-ft.  bay  carry  pairs  of  transverse 
girders  in  the  first  floor  framing,  upon  which  are  seated 
the  columns  of  the  second  and  upper  floors.  This 
uiisymmetrical  arrangement  of  columns,  due  to  the 
trucking  space  required  at  the  track  floor,  is  shown  in 
Figs.  G  and  7. 


Transverse  plate  girders  are  used  also  at  some  panel 
points  in  the  311-ft.  bay  for  the  driveway,  these  girders 
carrying  longitudinal  I-beam  joists  of  29  ft.  2^  in. 
length.  The  introduction  of  this  reversal  of  the 
arrangement  of  longitudinal  girders  and  transverse 
I-beams  is  due  to  a  former  plan,  later  abandoned,  for  an 
express  building  on  this  site.  Connections  for  this 
building  were  provided  also  on  the  columns  of  the 
adjacent  new  fieight  station  of  the  Chicago  &  Alton 
R.R. 

Numerous  circular  openings  in  the  floors  are  required 
for  mail  chutes  and  are  formed  by  rings  of  10-in. 
channels  with  flanges  outward,  as  indicated  in  Fig.  6. 
Lugs  on  the  floor  beams 
and  diagonals  across  the 
corners  of  the  rectangular 
floor  framing  form  eight 
points  of  attachment  for 
each  ring.  Concrete  slab 
floors  and  roof  are  pro- 
vided, the  concrete  encas- 
ing all  steel  work. 

Creosoted  wood  block 
paving  on  concrete  floor 
slabs  will  be  used  mainly 
for  floors  and  driveways, 
with  2-in.  blocks  for  the" 
former  and  4-in.  for  the 
latter.  These  blocks  will  be  laid  on  an  asphalt  paint  coati 
and  with  asphalt  filler.  Cement  flooring  will  be  used  in" 
toilet  and  machinery  rooms.  For  the  track  spaces,  the 
concrete  slab  will  be  left  with  a  rough  surface  as  a  base 
for  the  finished  concrete  floor,  which  will  have  recesses 
for  short  wood  blocks  carrying  the  rails.  The  exterior 
walls  will  be  of  gray  brick  with  terra  cotta  trimmings 
and  steel  sash.  Steel  rolling  shutters  are  provided  for 
the  openings  along  the  driveway  at  the  backing-in  space 
for  wagons,  which  is  inside  cf  the  buildiiig  line,  on  a 
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Probst  &  White,  architects.  Both  design  and  construc- 
tion are  under  the  direction  of  J.  D'Esposito,  chief 
engineer,  and  A.  J.  Hammond,  assistant  chief  engineer. 
of  the  Chicago  Union  Station  Co.  The  R.  C.  Wieboldt 
Co.  has  the  general  contract.  The  steelwork,  including 
the  150-ft.  truss,  was  fabricated  by  the  McClintic 
Marshall  Co.  and  was  erected  by  the  Kelly-Atkinson 
Construction  Co. 
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FIG.  7.     SPIRAL  CHUTES  FOR  H.\NDLING  MAIL 

level  with  the  driveway  and  2  ft.  6  in.  below  the  first 
floor.  Floors  are  designed  for  live  loads  of  150  and 
200  lb.  per  square  foot,  with  250  lb.  for  the  driveway 
outside  of  the  building  and  for  the  backing-in  space  for 
wagons. 

Mail  Handling  Equipment 

Details  of  the  extensive  mechanical  equipment  for 
handling  and  conveying  mail  matter  have  not  been 
developed  fully  by  the  Post  Office  authorities.     In  addi- 
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tion  to  fifteen  large  freight  elevators  there  will  be  a 
number  of  spiral  and  inclined  chutes  for  the  rapid  low- 
ering of  sacks  and  packages  from  floor  to  floor,  these 
chutes  delivering  to  tables,  platforms  or  horizontal  belt 
conveyors.  One  of  the  spiral  chutes,  serving  three 
floors,  is  shown  in  Fig.  7.  A  special  feature  of  this 
mechanical  equipment  will  be  a  5-ft.  escalator  or  inclined 
traveling  platform,  144  ft.  long,  to  carry  trucks  loaded 
with  mail  sacks  from  the  basement  up  to  the  track 
floor.  In  addition  there  will  be  inclined  belt  conveyors 
between  the  severa!  upper  stories  and  horizontal  con- 
veyors in  these  stories. 

The  general  and  structural  designs  for  this  mail  ter- 
minal  building  were   prepared   by   Graham,   Anderson, 


Lowell  Goes  Back  to  Mayor-and-Council  Plan 

At  a  popular  election  held  in  October  the  electorate 
of  Lowell,  Mass.,  decided  by  a  vote  of  8,534  to  7,903 
to  change  from  the  commission  plan  of  city  government 
to  the  mayor-and-council  plan.  Nearly  all  the  adminis- 
trative officers  of  the  city  will  be  appointed  by  tbe 
mayor,  subject  to  confirmation  by  the  council.  Both 
the  mayor  and  members  of  the  council  will  be  elected  for 
terms  of  two  years.  The  mayor  will  be  paid  $5,000  a 
year  and  councilmen  only  $300.  The  council  will  consist 
of  fifteen  members,  one  each  elected  by  the  nine  wards 
of  the  city  and  six  elected  at  large.  The  mayor  will 
appoint  the  city  solicitor  without  confirmation  by  the 
council,  and  the  council  will  choose  a  city  clerk,  treas- 
urer, and  auditor  independently  of  the  mayor.  All  the 
other  administrative  officers  will  be  appointed  by  the 
mayor  and  confirmed  by  the  council.  A  board  of  public 
service  of  three  members  will  appoint  a  city  engineer, 
superintendent  of  streets,  and  superintendent  of  water- 
works. There  will  be  a  board 
of  health,  a  park  commission, 
a  budget  and  auditing  commis- 
sion, besides  several  other 
boards.  Among  the  individual 
administrative  officers  ap- 
pointed by  the  mayor  and  con- 
firmed by  the  council  will  be  a 
purchasing  agent,  a  city  physi- 
cian, a  superintendent  of  wires, 
a  city  bacteriologist,  an  inspec- 
tor of  public  buildings,  and  an 
inspector  of  milk  and  vinegar — 
the  latter  not  until  a  vacancy 
occurs  since  this  office  as  well 
as  those  of  sealer  of  weights 
and  measures  and  of  moth 
superintendent  are  under  civil 
service  rule.  The  entire  city 
government  will  be  swept  out 
of  office  when  the  new  charter 
goes  into  effect  on  Jan.  1, 
1922.  Between  now  and  then 
a  new  mayor,  and  council  will 
be  elected  and  the  various  administrative  officers  ap- 
pointed as  already  outlined. 


Volume  of  Cargo  Passing  Through  Panama  Canal 

According  to  a  report  recently  issued  by  the  trans- 
portation division  of  the  Department  of  Conmierce.  the 
volume  of  tonnage  passing  through  the  Panama  Canal 
for  the  fir.st  nine  months  of  1921  was  greater  than  the 
total  tonnage  for  any  other  twelve  months  except  during 
the  calendar  year  1920.  For  the  nine  months  ended 
Sept.  30,  the  total  tonnage  handled  was  7,912,737  long 
tons.  This  figure  compares  with  11,230,119  long  tons 
for  1920  and  7,468,167  long  tons  for  1919,  that  being 
the  highest  year  except  1920. 
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Concrete  and  Gunite  Flumes  on  the  King  Hill  Project— II 

Five  Types  Compared  as  to  Cost.  Maintenance.  Construction  and  Serviceability — Semi-Precast 
and  Monolithic  Flumes  Have  Slight  Advantage 


Project  MiinuKi- 


By  Walter  Ward 

King  HiU  Project,  I  .  S.  Heclamation  Service, 
King  Hill,  Idaho 


This,  concluding  article  describes  tico  combination 
types  of  flume-!,  the  combination  concrete-and-gunite 
and  the  semi-precast  concrete.  The  bell-and-spigot  type, 
no-joint  and  gunite  flumes  were  described  in  the  issue 
of  Dec.  8,  1921,  p.  526.— Editor. 

Combination  Concrete-and-Gunite  Flume 

THE  combination  concrete-and-gunite  flume  has  a 
floor  with  a  uniform  thickness  of  5  in.  while  the  side 
walls  vary  in  thickness  from  2]  in.  at  the  top  to  4  in. 
at  the  bottom.  The  inside  dimensions  of  this  flume 
are  8  ft.  7  in.  by  5  ft.  and  it  has  a  capacity  of  268  sec.-ft. 
with  a  freeboard  of  1  ft.  The  concrete  was  a  1:2^:5 
mix.  The  gunite  was  mixed  in  the  proportion 
of  1  part  cement  to  5  parts  sand  but  as  20  per  cent 
of  the  sand  was  lost  in  the  rebound,  the  gunite  in 
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FIG.    8.      DETAI'LS   OF  CO.N'CP.ETK-AN'D-GUNTTK   FIA'ME 

place  is  in  the  proportion  of  1  to  4,  there  being  very 
little  cement  lost  in  the  rebound. 

A  double  row  of  longitudinal  or  temperature  rein- 
forcing steel  was  placed  in  the  floor  to  permit  of  a 
wider  spacing  of  the  bars;  other\y.ise  they  would  be  so 
close  together  it  would  be  difficult  properly  to  place 
and  tamp  the  concrete.  The  transverse  bars  in  the 
floor  bend  at  right  angles  and  extend  through  the  side 
walls  which  are  reinforced  as  vertical  cantilevers.  Ad- 
ditional reinforcing  steel  was  used  in  the  bank  wall 
to  make  it  safe  against  external  pressure  caused  by 
blow-sand  accumulating  behind  the 'flume.  The  higher 
compressive  strength  of  gunite  over  ^ordinary  concrete 
permits  of  the  reduction  in  section  of  the  side  walls 
at  the  base  from  .5  to  4  in..  This. reduced  thickness 
of  side  wall  has  the  advantage  of  reducing  the  amount 
of  longitudinal  or  temperature  steel  required  as  the 
amount  of  this  steel  is  based  on  a  per  cent  of  the 
total  area  of  gunite. 

This  flume  is  designed  with  sufficient  temperature 
steel  to  force  it  to  crack  at  G-ft.  intervals.  In  arriv- 
ing at  the  percentage  of  temperature  steel  required, 
it  was  assumed  that  as  this  flume  would  be  built  in 
the  late  fall  it  would  be  subjected  to  a  range  of  tem- 
perature of  70  deg.,  from  which  it  was  computed  that 
5  to  1  per  cent  would  be  recjuired  when  1-in.  bars 
were  used  with  an  elastic  limit  of  ."iS.OOO  lb.  per  sq. 


in.  It  was  observed  after  this  flume  had  been  built 
for  some  time  that  fine  hair  cracks  appeared  at  more 
frequent  intervals  than  6  ft.,  usually  at  18  in.  in- 
tervals and  at  the  point  where  the  gunite  area  was 
reduced  and  weakened  by  the  vertical  transverse 
bars. 

The  lower  3  in.  of  the  side  walls  was  built  of  con- 
crete and  poured  in  conjunction  with  the  floor,  form- 
ing a  curbing  against  which  the  forms  for  the  gunite 
side  walls  could  be  placed  and  held  in  exact  line  and 
grade.  By  using  a  concrete  floor,  with  a  steel  troweled 
surface  in  place  of  a  rough  gunite,  the  value  of  n  in 
Kutters'  coefficient  was  reduced  from  0.018  to  0.014 
for  the  floor.  This  reduction  permits  the  building  of 
a  flume  8  ft.  7  in.  wide  which  will  have  the  same  carry- 
ing capacity  as  one  9  ft.  6  in.  wide  where  the  floor  is 
untroweled  gunite. 

A  4-in.  tile  drainage  system  was  provided  similar 
to  the  one  described  in  connection  with  the  bell-and- 
spigot  flume. 

Compressor  Location 

The  compressors,  instead  of  being  spaced  at  inter- 
vals along  the  flume  bench  and  moved  as  the  work  pi"0- 
gressed,  were  set  up  permanently  on  the  bluff'  above 
the  flume  at  a  central  point  and  the  air  was  con- 
ducted through  pipe  lines  leading  to  the  cement  guns. 
When  the  guns  were  operating  at  the  maxinuini  dis- 
tance from  the  compressors  these  air  conduits  were 
2,200  ft.  long.  The  transmission  loss  through  this 
length  of  pipe  was  high  and  should  be  avoided  if  pos- 
sible, but  in  this  case  it  was  not  practicable,  due  to 
the  narrow  flume  bench,  to  set  up  the  compressors 
and  move  them  along  as  the  work  progressed.  Neither 
was  it  feasible  to  move  the  compressor  along  the  bluff 
above  the  flume.  On  account  of  the  narrow  flume 
bench,  a  construction  road  along  the  flume  over  which 
materials  and  equipment  could  be  hauled  with  teams 
was  not  practicable,  and  as  the  bench,  due  to  its 
location  on  the  steep  hillside,  was  accessible  only  from 
r:\ch  end,  a  36-in.  gage  industrial  railroad  was  laid 
along  the  bench  paralleling  the  flume  over  which  all 
materials  and  equipment  were  transported. 

The  railroad  extended  to  a  central  mixing  plant 
which  was  located  at  the  upper  end  of  the  work  where 
a  pit  with  an  unlimited  amount  of  sand  and  gravel 
was  uncovered  with  a  small  amount  of  stripping.  At 
the  mixing  plant  two  mixers  were  installed,  one  to 
mix  concrete  and  the  second  to  mix  dry  sand  and 
cement  ready  for  use  in  the  cement  guns. 

The  forms  needed  for  the  walls  as  may  be  noted  in 
Fig.  0  were  inside  panels  built  of  shiplap  with  a  sys- 
tem of  cross-bracing  to  hold  them  in  alignment.  As 
only  one  side  of  the  walls  was  formed  and  no  pressure 
exerted  by  the  gunite,  these  forms  were  comparatively 
simple  and  were  easily  and  rapidly  set  up  and 
removed.  A  top  templet  onlv  was  needed  to  force 
these  panels  to  conform  to  the  alignment,  the  bottom 
being   held   tight   against   the    concrete    curbing   by 
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FIG.  9.   FORMS  FOR  COXi;RI:TI:-.\  XI  )-OrXITi:  FLUME 
PLACED  AFTER  FLOOR  DEPOSITED 

means  of  spreaders  between  the  panels.  After  the 
forms  were  placed  and  securely  braced  a  1-in.  board, 
which  was  straight  for  the  tangent  and  cut  to  the 
proper  radius  for  the  curves,  was  at  first  nailed  alorg 
the  top  to  act  as  a  form  for  the  top  of  the  wall,  but 
this  was  later  omitted  as  it  was  found  that  pockets 
of  rebound  would  collect  against  this  board  and,  wher 
the  forms  were  removed,  would  brush  0;T  and  leave 
a  bad  looking  top.  Instead  of  shooting  the  gunile 
against  this  top  board  it  was  shot  directly  against  the 
vertical  wall  and  struck  off  level  with  a  steel  trowtl 
which  left  the  top  of  the  wall  sound  and  smooth. 

Method  of  Construction 

Following  the  preparation  of  the  subgrade  and  the 
installation  of  the  drainage  system,  the  reinforcing 
steel,  which  had  previously  been  cut  and  bent  in  a 
central  yard,  was  placed.  Fig.  10  shows  the  reinforc- 
ing steel  assembled  and  suspended  from  a  framework 
used  to  hold  it  to  line  and  grade,  and  the  curbing 
forms  set  ready  to  receive  the  concrete.  The  concrete 
from  the  central  plant  was  hauled  over  the  track  to 
its  location  in  the  flume  in  Icu.yd.  side-dump  cars 
and  discharged  from  the  cars  onto  the  floor  by  gravity. 
The  bottom  of  the  inside  curb  forms  served  a.s.  a  gage 
for  the  top  of  the  floor. 

After  the  concrete  floor  had  been  allowed  to  set 
sufficiently  to  permit  workmen  to  walk  on  it  without 
injuring  its  surface,  the  framework  shown  in  Fig.  10 
was  moved  ahead  and  the  gunite  forms  shown  in  Fig. 
9  were  erected.  The  gunite  aggregate  mixed  dry  in 
a  concrete  mixer  at  the  central  plant  was  sacked  in 
batch  quantities  and  hauled  on  flat  cars  to  the  cement 
guns.  The  guns  were  mounted  on  a  flat  car  and  were 
moved  along  the  industrial  track,  at  all  times  keeping 
them  within  50  ft.  of  the  work.  The  guns  were  kept 
together,  a  nozzleman  working  on  each  side  of  the 
flume  and  one  crew  feeding  both  machines;  thus  the 
entire  operation  was  under  the  supervision  of  one 
foreman  and  fewer  laborers  were  required. 

In  building  the  side  walls,  application  ot  the  gunite 
began  at  the  bottom  and  was  carried  upward.     Thi:j 


allowed  the  rebound  to  escape  with  less  danger  of  any 
nf  it  being  buried  in  the  wall.  Gunite,  having  a  ten- 
liency  to  build  up  upon  whatever  it  strikes,  could  not 
be  shot  at  right  angles  against  the  wall  until  the 
space  between  the  steel  and  the  forms  had  first  been 
tilled  by  shooting  at  am  angle.  Square  bars  proved 
decidedly  oojectionable  in  this  connection  as  it  is 
almost  impossible  to  completely  fill  in  the  space 
between  the  bars  and  the  forms  and  insure  that  the 
bars  are  entirely  imbedded.  Round  bars  of  small 
'liameter  should  be  u.sed  when  gunite  is  applied  from 
Hilly  one  side.  If  too  much  water  was  mixed  with  the 
irunite  or  too  great  a  thickness  applied  at  one  time  on  a 
vertical  wall,  the  gunite  had  a  tendency  to  sag  and 
slough  off,  leaving  cracks  along  the  horizontal  bars. 
Experience  demonstrated  that  the  walls  should  be 
built  in  layers  of  about  Ij  to  2  in.  with  a  moderate 
moisture  content  and  each  coat  allowed  to  set  some- 


FIG.    10.      FR.X.MEWORK   TO 
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what  before  the  next  is  applied.  To  insure  a  proper 
thickness  of  wall  a  gage  marking  the  finish  lines  of 
the  wall  was  hung  from  the  top  of  the  forms  and  was 
kept  close  up  to  the  nozzleman  as  the  finish  coat  was 
applied. 

As  most  of  this  flume  was  built  during  the  winter 
months  it  was  necesary  to  heat  the  steel  and  forms 
ahead  of  the  nozzleman  and  protect  the  green  gunite 
from  the  frost.  The  former  was  accomplished  by 
attaching  the  water  hose  to  a  steam  line  and  playing 
live  steam  on  the  steel  and  forms,  and  the  latter  by 
covering  the  entire  flume  with  a  burlap  or  other 
covering  and  keeping  stoves  in  the  flume  for  from  two 
to  five  days.  During  extreme  cold  weather  sacks 
filled  with  hay  were  piled  against  the  outside  walls  of 
the  flume.  Gunite  will  set  up  sufficiently  to  resist 
frost  action  in  about  half  the  time  required  by  coa- 
crete. 

Tests  of  Sand  for  Gunite 

A  well-graded  concrete  sand  obtained  at  the  centra! 
mixing  plant  was  first  used  in  this  gunite  work.  The 
rebound  was  unusually  high,  amounting  to  at  least 
30  per  cent  of  the  total  aggregate  and  consisting 
mostly  of  the  coarser  particles.  With  this  in  mind 
experiments  were  conducted  to  determine  which  of  the 
sands  available  would  be  most  economical  and  what 
effect  would  be  produced  by  the  addition  of  hvdruted 


1016 


ENGINEERING     NEWS-RECORD 


Vol.  87,  No.  25 


lime  to  the  sand  and  cement  mix.  Although  these 
e.xperiments  were  not  by  any  means  exhaustive,  they 
did  bring  out  some  interesting  and  valuable  informa- 
tion, as  follows: 

1.  The  rebound  can  be  decreased  by  the  addition  of  hyd- 
ratc'd  lime  and  the  decrease  is  proportional  to  the  amount 
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of  lime  used,  up  to  a  proportion  of  1  part  of  lime  by  weight 
to  10  parts  of  cement. 

2.  The  rebound  decreases  in  proportion  to  the  decrease  in 
sand  particles  rejected  on  a  i-in.  screen.  Especially  is  this 
true  where  the  reinforcing  steel  is  closely  spaced  and  of 
large  diameter. 

3.  These  experiments  showed,  with  the  grades  of  sand 
used,  that  the  smaller  the  sand  particles  the  less  the 
rebound.  As  an  example,  using  a  sand  100  per  cent  of 
which  passed  a  J-in.  screen,  92  per  cent  a  No.  10,  90  per 
cent  a  No.  20,  80  per  cent  a  No.  30,  68  per  cent  a  No.  40 
and  50  per  cent  a  No.  50,  the  rebound  was  20  per  cent  as 
compared  to  30  per  cent  rebound  for  sand  of  which  100 
per  cent  passed  a  i-in.  screen,  95  per  cent  a  s-in.  screen; 
82  per  cent  a  No.  10;  75  per  cent  a  No.  20;  56  per  cent  a 
No.  30;  30  per  cent  a  No.  40;  and  19  per  cent  a  No.  50 
.screen. 

4.  The  density  of  the  gunite  in  which  the  fine  sand  was 
used  was  8  to  10  per  cent  greater  than  the  gunite  made 
of  the  coarser  sand. 

A  total  of  3,300  lin.  ft.  of  this  combination  type  of 
flume  was  built.  It  has  all  the  advantages  of  the  all- 
gunite  flume,  with  the  disadvantages  eliminated. 

The  flume  was  built  on  a  foundation  that  was 
extremely  treacherous  but  after  being  in  operation  one 
year,  at  the  time  of  writing,  no  settlement  or  dis- 
turbance of  the  foundation  has  occurred,  and  as  the 
flume  is  watertight,  no  settlement  or  erosion  of  the 
foundation  is  expected.  This  flume  has  fulfilled  all 
expectations  and  is  a  type  well  adapted  to  an  insecure 
foundation.  No  maintenance  or  repair  work  has  been 
lone  on  it  nor  is  any  now  needed.  It  should  last  its 
expected  useful  life  with  a  very  low  maintenance 
^-harge. 

Semi-Precast  Concrete  Flume 

The  construction  program  for  the  fall  of  1919  and 
.■spring  of  1920  contemplated  the  building  of  more  than 
two  miles  of  concrete  flume.  The  construction  season 
was  limited  to  the  non-irrigation  season,  and  to  accom- 
plish this  amount  of  work  in  the  allowable  time,  it 
was  either  necessary  to  purchase  additional  equip- 
ment and  increase  the  organization  sufficiently  to  push 
the  work  through  in  the  short  construction  season,  or 
to  provide  some  means  of  doing  a  portion  of  the  work 
during  the  summer  months.  Considerable  doubt 
exi.sted  as  to  whether  or  not  it  would  be  possible  to 
secure  the  required  number  of  men  to  hurry  the  work, 
.^t  that  time  there  was  an  extreme  shortage  of  labor, 
and  further,  it  was  not  considered  economical  to  pur- 
chase the  required  amount  of  additional  equipment 
since  it  would  not  be  needed  for  subsequent  work. 
Therefore,  the  idea  of  doing  all  of  the  work  during 
the  non-irrigation   season   wa.s   abandoned.     Included 


in  the  contemplated  work  was  a  stretch  of  4,500  lin. 
ft.  where  the  foundation  was  mainly  lava  rock  and 
advantage  could  be  taken  of  this  conditions  to  design 
a  flume  from  which  a  small  amount  of  leakage  would 
not  be  serious. 

To  meet  all  of  the  above  conditions  a  semi-precast 
concrete  flume  was  designed  and  built.  The  side 
walls  of  the  flume  were  cast  during  the  summer 
months,  were  set  up  during  the  winter  months  and 
the  floor  and  joints  were  poured  in  the  spring,  com- 
pleting the  flume. 

Except  on  the  inside  curves  the  precast  side  walls 
were  built  in  12  ft.  2-in.  lengths,  3  in.  wide  on  top, 
and  5  in.  wide  at  the  base.  A  short  section  of  the 
floor  was  poured  in  conjunction  with  the  side  walls 
giving  the  slab  an  L-shape  with  one  leg  5  ft.  6  in. 
long    and   the   short    leg   8   in.   in    length.     The   wall 


FIG.    12.      CURVED    SLABS    OF    SEMI-PRECAST    FLUME 

slabs  were  designed  to  act  as  vertical  cantilevers 
\\  hen  placed  in  the  flume  section.  The  lower  6  in.  of 
the  slab,  properly  a  part  of  the  floor,  was  imbedded 
in  concrete  when  the  floor  was  poured.  The  trans- 
verse bars  from  the  wall  slab  extended  through  the 
short  leg  of  the  slab  and  21  in.  into  the  concrete  floor 
poured  in  place,  lapping  the  floor  transverse  bars  15 
in.  Some  question  arose  as  to  whether  there  would 
be  suflicient  bond  developed  between  the  old  and  new 
concrete  to  resist  shear  and  to  overcome  any  weak- 
ness from  this  source,  the  corner  bars  marked  C  in 
the  drawing  (Fig.  11)  were  added.  The  hook  bars  in 
the  fillet,  marked  H,  were  also  added  as  an  additional 
factor  of  safety  against  overturning.  The  concrete 
floor  which  was  poured  in  place  extends  under  and  6 
in.  up  the  outside  of  the  wall.  This  is  to  prevent 
any  possible  leakage  following  around  the  joint  be- 
tween the  old  and  new  concrete,  and  also  to  furnish 
a  solid  footing  for  the  side  walls.  Additional  steel 
was  placed  in  the  slabs  on  the  bank  side  wherever 
it  was  anticipated  that  there  would  be  any  external 
pressure  caused  by  the  accumulation  of  blowsand. 
A  nominal  amount  only  of  temperature  or  longitudinal 
steel  was  required  as  each  12-ft.  section  was  free  to 
move  at  either  end.  Concrete  sills  4  in.  thick  and  10 
in.  wide  with  a  6-in.  vertical  leg  at  each  end  were 
placed  across  the  subgrade  at  the  required  intervals 
to  support  the  wall  slabs.  These  sills  were  built  to 
exact  line  and  grade  and  the  inside  of  the  vertical 
legs  marked  the  exact  position  of  slabs  while  the  top 
of  the  sill  established  the  grade. 

The  joints  between  the  precast  slabs  were  closed 
with  a  pilaster  poured  in  place  connecting  with  the 
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sills  and  filling  the  wedge-shaped  space  between  two 
adjacent  slabs.  These  pilasters  with  the  sills  formed 
a  collar  around  the  flume  at  the  joint  and  provided  a 
slip  joint  for  the  wall  slabs. 

Expansion  and  contraction  joints  were  provided  by 
painting  each  end  of  the  precast  slabs  and  both  ends 
of  alternate  floor  sections  with  u  1:3  mi.xture  of 
asbestos  cement  and  asphalt.  This  same  mixture  was 
used  to  paint  the  top  of  the  sill  and  outside  of  the 
walls,  between  the  wall  and  pilaster,  to  form  the  slip 
joint. 

As  most  of  this  flume  was  built  on  a  lava  rock 
foundation  the  only  drainage  necessary  was  an  occa- 
sional cross-drain  built  to  take  care  of  storm  water. 
However,  at  the  short  stretches  built  on  a  clay  foun- 
dation, a  4-in.  open  joint  tile  drain  was  placed  with 
relief  drains  every  100  ft. 

FoRMWORK  Made  Simple 

As  is  the  case  with  all  concrete  work  where  the 
structure  consists  entirely  of  thin  walls,  the  formwork 
is  one  of  the  principal  items  of  cost  and  it  is  there- 
fore necessary  that  the  forms  be  as  simple  as  possible 
and  admit  of  easy  and  rapid  erection.  For  the  present 
slabs  the  forms  consisted  of  flat  panels  made  up  of 
shiplap  nailed  to  2  x  4-in.  studding  similar  to  the 
panels  used  in  the  other  types  of  flume  construction. 
These  panels  were  laid  flat  on  a  frame  consisting  of 
three  longitudinal  timbers  rigidly  cross  braceil. 
forming  a  stiff  supporting  and  tilting  frame.  A  board 
cut  to  the  dimensions  of  the  cross-section  of  the  slab 
was  nailed  across  each  end  of  the  panel  to  form  the 
ends.  In  building  straight  slabs  the  form  panels  were 
wired  down  to  the  horizontal  frame  but  for  curved 
sections  the  panels  were  lashed  to  curved  templets 
which  were  bolted  to  the  framework.  Fig.  12  shows 
one  of  these  curved  forms  in  place  filled  with  con- 
crete. The  slabs  were  12  ft.  2  in.  long  on  tangents  and 
the  outside  of  the  curves.  The  slabs  on  the  inside  of 
the  curve  were  reduced  in  length  the  necessary 
amount  to  keep  the  joints  on  radial  lines.  These 
shorter  slabs  were  molded  in  the  same  forms  by  simply 
inserting  the  end  pieces  in  the  form  at  the  proper  lo- 
cation. 

E.xtraordinary  care  was  taken  in  the  field  location 
of  this  flume  and  numerous  points  were  referenced 
in  order  that  the  location  might  be  accurately  re-es- 
tablished at  any  point.  After  the  location  had  been 
completed  and  checked,  the  entire  length  of  the  flume 
wa.s  divided  into  12-ft.  2-in.  sections  and  each  slab 
assigned  a  number.  With  this  information  a  chart 
was  prepared  showing  the  exact  dimensions  and  shape 
of  each  slab  and  its  location  in  the  completed  flume. 
A  map  was  then  made  of  the  casting  yard  showing  the 
number  of  each  slab  and  its  location.  The  yard  lay- 
out was  such  that  the  slabs  could  be  most  readily 
loaded  and  hauled  to  the  point  of  erection  in  the  flume 
with  a  minimum  amount  of  moving  of  the  loading 
equipment. 

After  the  slab  forms  had  been  set  in  position  the 
reinforcing  steel  was  placed  in  them  in  the  form  of 
a  mat.  The  1:2^:.5  concrete,  mixed  at  a  central  plant, 
was  hauled  from  the  mixer  to  the  casting  yard  in  ii-yd. 
hoppers  mounted  on  wagons.  The  concrete  was  dis- 
charged from  these  hoppers  into  the  forma  by  gravity 
where  it  was  tamped  and  spaded  into  place.  The  ex- 
posed surface  of  the  concrete  which   wa.s  the  inside 


face  of  the  flume  wall  was  rodded  off  to  exact  thick- 
ness and  section  by  a  straight  edge  guided  on  the 
ends  of  the  panel  forms.  In  the  case  of  the  curve 
sections  the  straight  edge  or  screed  board  was  cut  to 
the  required  curvature. 

As  these  slabs  must  be  allowed  to  set  for  two  days 
in  summer  weather  before  it  is  safe  to  up-end  them 
and  recover  the  forms,  an  average  day's  run  with  a 
total  of  60  forms  was  20  slabs.  However,  when  forms 
were  available  it  was  easily  possible  to  fill  40  in 
8  hours.  There  were  700  slabs  manufactured.  The 
slabs  were  up-ended    (see  Fig.   13)    by  a  home-made 


FIG.  13.     HOMEM.\DE  PORTABLE  DERRICK 
FOR    UP-K.VDIXG    SLABS 

portable  derrick  and  held  in  a  vertical  position  by  a 
simple  system  of  framework. 

After  the  flume  bench  was  graded  a  3G-in.  gage  in- 
dustrial track  was  laid  parallel  to  and  8  ft.  from 
the  center  line  of  the  flume.  This  railroad  was 
used  to  transport  the  slabs  and  all  other  mateiials 
and  equipment  u.sed  in  the  building  of  the  flume.  A 
tramway  laid  up  the  face  of  the  bluff"  was  used  to 
connect  the  railway  with  the  casting  yard,  which  was 
located  on  the  top  of  the  bluff  1,000  ft.  from  the  near- 
est end,  and  200  ft.  above  the  flume  bench.  Using  tlu- 
portable  derrick  shown  in  Fig.  13  the  slabs  were 
loaded  two  on  a  car  and  lowered  down  the  incline  by 
the  use  of  a  steam  hoist.  At  the  foot  of  the  incline 
the  slab  cars  were  coupled  to  a  3-ton  locomotive  and 
run  out  on  the  track  opposite  their  position  in  the 
flume  where  they  were  unloaded  and  set  in  position 
by  a  stiff-leg  derrick.  The  mast  and  one  leg  of  the 
derrick  were  mounted  on  two  flat  cars  placed  on  the 
track  with  the  second  leg  resting  on  a  dolly  which 
rolled  on  a  portable  track  made  up  of  short-length 
6  X  12-in.  timbers.  It  was  necessary  to  start  setting 
these  slabs  at  the  end  nearest  the  slab  yard  and  wor!; 
away  from  the  yard  in  order  to  operate  the  derrick  on 
the  track  and  not  have  it  in  the  way  of  the  incoming 
slabs.  When  the  slabs  had  been  set  in  their  exact 
position  on  the  fills  they  were  held  in  place  by  a  cleat 
joining  them  to  a  slab  previously  placed  and  by  an 
occasional  cross  frame  as  is  shown  in  Fig.  14. 

When  the  slabs  had  been  set  in  position  the  concrete 
floor  was  poured  in  sections  of  the  same  length  as  the 
slabs  and  as  it  was  necessary  to  place  an  elastic  filler 
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between  two  adjacent  sections,  the  floor  was  poured 
in  alternate  sections. 

Concrete  for  the  floor  was  mixed  at  the  central  mix- 
ing plant  located  at  the  junction  of  the  railroad  and 
the  tramway.  For  the  purpose  of  conveying  concrete 
to  the  flume  and  spouting  it  over  the  side  of  the  wall, 
two  specially  constructed  hopper  cars  were  used.  The 
hoppers  on  these  cars  could  be  raised  and  lowered  in 
6  X  6-in.  timber  guides  by  means  of  a  hand  crab.  The 
hoppers  were  kept  in  a  lowered  position  when  moving. 
Following  the  pouring  of  the  floor  the  pilasters  were 
poured,  completing  the  flume. 

This  flume,  4,500  ft.  in  length,  has  been  in  opera- 
tion one  year  and  although  it  was  expected  that  this 
flume  might  leak  somewhat  at  the  joints,  it  has  proved 
to  be,  for  all  practicable  purposes,  watertight,  there 
being  very  much  less  leakage  through  these  joints 
than   through  the   bell-and-spigot   flume.     The   precast 
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concrete  was  of  an  extra  good  quality,  as  it  was 
possible  thoroughly  to  tamp  and  spade  it  into  the 
forms,  making  it  unusually  dense. 

The  costs  of  the  above  described  flumes  taken  from 
actual  cost  reports  are  not  comparable  as  the  flumes 
were  of  different  sizes  and  the  construction  work  was 
spread  over  a  period  of  three  years  with  fluctuating 
labor  and  material  costs.  The  difference  in  the  length 
of  haul  of  materials,  local  conditions  and  the  season 
of  year  in  which  the  construction  work  was  done  had 
a  decided  effect  on  the  costs. 

There  is  given  below  a  cost  per  lineal  foot  for  each 
type  of  flume  with  conditions  adjusted  so  as  to  make 
the  costs  comparable.  These  costs  are  based  on  a 
flume  with  a  carrying  capacity  of  270  sec. -ft.  on  a 
slope  of  2  ft.  per  1,000  ft.  This  capacity  requires  the 
inside  dimensions  to  be  8  ft.  7  in.  x  5  ft.,  including  a 
12-in.  freeboard  for  all  types  of  flumes  except  the  all 
gunite.  which  had  to  be  increased  11  in.  in  width  to 
provide  for  the  same  capacity. 

ADJUSTED   COST  OF   FLUME    PER   LIN'EAL  FOOT 

BfU-and-spiKot    concrrle    flutne     $12,22 

Concroto    flume    without    joints    11. 8S 

All    CTinlt^    flump    12  40 

r'nmblnnlion  trunlto  and  concrete 12  ll> 

.Seml-precaRl    rnncrotc      11  58 

The  above  are  field  costs  exclusive  of  excavation 
and  are  based  on  winter  construction,  10-mile  haul  for 
materials  from  railroad  to  job,  2-mile  haul  for  sand 
and  gravel,  common  labor  costing  50c.  per  hour  and 
skilled  labor  in  proportion,  cement  $4  per  barrel  at 


job,  steel  5c.  per  pound  and  lumber  $70  per  thousand. 
These  costs  are  abnormally  high  due  to  the  fact  that 
labor  was  scarce,  inefficient  and  the  cost  of  both  labor 
and  materials  high  on  account  of  war  conditions. 

The  fact  that  most  of  the  flumes  were  built  during 
the  winter  months  was  a  factor  greatly  increasing  the 
costs.  Records  show  that  a  reduction  of  25  per  cent 
would  have  been  made  if  the  work  had  been  done  dur- 
ing favorable  construction  weather. 

The  above  described  construction  work  was  all  done 
by  government  forces  and  was  carried  on  under  the 
supervision  of  A.  P.  Davis,  director,  U.  S.  Reclama- 
tion Service,  F.  E.  Weymouth,  chief  engineer;  J.  L. 
Savage,  designing  engineer;  Walter  Ward,  project 
manager;  A.  M.  Rawn  and  E.  C.  Panton,  engineers. 


Two  Small  Dams  Good  Examples  of 
Amateur  Engineering 

Correspondents  Report  on  Structures  in  Different 

Parts  of  Country.  Both  of  Which 

Disregard  Good  Practice 

ON  THE  same  day  last  month  two  engineers  in  dif- 
ferent parts  of  the  country,  obviously  unknown 
each  to  the  other,  sent  this  journal  drawings  and  a 
brief  description  of  small  dams  about  to  be  built.  The 
two  cases  were  alike  in  that  each  was  an  example 
of  amateur,  or,  at  least,  unintelligent  engineering  ap- 
lilied  to  what  might  seem  to  be  a  small  and  unimportant 
>t lucture,  but  one  whose  failure  might  entail  serious 
I  oiisequences.  Details  of  the  two  dams  as  reported  by 
the  two  engineers  are  given  herewith. 

The  first  dam  is  to  be  built  in  Ohio  and  is  reported 
on  by  Gale  Dixon,  chief  engineer  of  the  Bureau  of 
Water  Works  Improvement  of  Akron,  Ohio.  It  is  shown 
in  Fig.  1,  p.  1019.  It  is  being  built  immediately  above 
an  unsafe  mill  dam  and  right  near  the  site  of  a  half 
dozen  other  small  dams  which  have  washed  out  at 
intervals  in  the  past  fifty  years.  Mr.  Dixon's  comment 
on  the  dam  is  as  follows: 

"The  feature  of  the  new  dam  which  most  interests 
me  is  the  design  of  the  spillway,  described  in  the  speci- 
fications as  'constructed  of  reinforced-concrete.'  As 
iUu.strated  in  the  accompanying  sketch,  it  would  be  bet- 
ter termed  an  'earth  embankment  with  concrete  paving 
containing  some  reinforcing  steel.'  The  paving  slab  as 
reinforced  is  unsafe  for  the  support  of  its  own  weight 
l)etween  the  walls  after  the  embankment  beneath  it  has 
settled. 

"The  type  is  such  an  obvious  development  of  the 
timber  spillway  of  the  forest  country  that  there  must 
have  been  many  such  built;  yet  I  have  never  before 
happened  to  observe  one,  nor  do  I  recollect  ever  having 
seen  this  t\-pe  illustrated  or  described  in  technical  lit- 
erature. 

"In  the  present  instance  I  believe  the  designer's  in- 
.spiration  came  from  the  spillway  of  the  old  mill  dam 
just  below,  but  in  that  case  the  word  sluiceway  would 
perhaps  fit  better  as  the  aperture  is  8  ft.  square  and 
the  concrete  trough  is  founded  entirely  upon  the  em- 
bankment, with  no  walls  running  down  to  original 
ground. 

"The  general  design  of  the  new  dam  will  bear  a 
word  of  description.  It  is  being  thrown  across  a  creek 
of  9  sq.mi.  drainage  area,  and  will  make  a  pond  about 
25  acres   in   extent  with  20-ft.   depth   just   above   the 
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Puc^d/e'^core  and  mcjsonry  ivcr^  n^3  ^carr/ed*e(own  io  or ^  ncl  gravel 
Longi+udinol  Section  of  Spillway 
FIG.    1.      PAVED    SPILLWAY    FOR  EARTH    DAM    DESIGN1ED 
FOR  STREAM  NEAR  AKRON,  OHIO 


dam,  to  be  used  for  fishing.  The  valley  floor  at  the 
dam  site  is  about  175  ft.  wide  and  has  a  surface  layer 
of  some  14  ft.  of  soft  muck  and  silt  overlying  gravel 
and  sand.  No  cutoff  piling  is  provided  and  except  for 
the  'puddle  core  wall'  the  embankment  is  placed  on  the 
original  swamp  surface.  The  specifications  do  not  pre- 
scribe the  method  of  forming  the  embankment,  nor  do 
they  define  'puddle.'  The  results  in  construction  may 
be  imagined. 

"The  release  pipe  is  of  vitrified  clay  incased  in  con- 
crete with  gate  valve  at  the  downstream  end.    The  core- 


Top  of  gam 


"I  am  enclosing  herewith 
sections  of  a  small  dam  to  be 
constructed  near  this  place.  The 
person  having  the  dam  con- 
structed furnished  the  engineer 
the  general  design  and  gave  in- 
structions that  the  plans  be 
drawn  to  conform  with  the  di- 
mensions furnished.  The  ques- 
tion has  arisen.  Would  the  dam 
not  give  way  to  heavy  pressure 
upon  its  completion? 

"The  engineer  recommended 
on  face  of  plans  that  the  project 
be  condemned  or  else  the  dam 
be  fastened  securely  in  the  solid 
rock  by  means  of  boring  holes 
in  the  rock  and  sinking  steel 
pins  of  sufficient  caliber  to  an- 
chor the  dam,  and  further  that 
the  following  specifications  ac- 
company the  design:  All  con- 
crete to  be  of  a  2:3:5  mix  and 
to  be  reinforced  where  neces- 
sary to  meet  the  approval  of 
the  engineer;  all  walls  to  be 
firmly  cemented  to  the  rock  bot- 
tom and  finished  in  workmanlike 
manner;  no  wall  to  be  more 
than  8  in.  thick  except  at  the 
south  end  of  the  dam,  which  is 
to  be  6  in.  thick,  and  on  north 
end  next  to  water  house,  which  is  to  be  12  in.  thick ;  no 
concrete  to  be  poured  in  moving  water;  rock  and  gravel 
to  be  used  in  walls  must  be  clean  or  free  from  dirt,  not 
to  exceed  3  in.  in  dimension.  When  the  contractor 
learned  what  the  reinforcement  requirements  would  be 
he  threw  up  the  job." 

"Note  that  the  borings  say  that  at  the  bottom  of  the 
dam  there  is  solid  rock.  The  stream  is  sliding  along 
over  this  rock  at  the  present  time,  and  only  has  a  few- 
angling  shoulders  which  run  almost  up  and  down 
stream.      My    contention    is    that    the    dam   will    slide. 
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LONGITUDINAL  AND  CROSS-SECTIONS   OF   A    FROPOSKI>  DAM   l.V   ALABAMA 


wall  trench  was  not  carried  under  the  release  pipe,  and 
the  plans  made  no  provision  for  the  prevention  of  per- 
colation along  the  exterior  of  the  relief  pipe  or  the 
backs  of  the  spillway  abutments.  No  surface  protection 
of  any  kind  is  provided  for  either  the  upstream  or  the 
downstream   slope." 

The  other  dam,  given  in  the  sketch  in  Fig.  2,  is 
reported  on  by  Ernest  H.  Lee,  civil  engineer  and  sur- 
veyor, Gadsden,  Ala.  Mr.  Lee's  letter  is  about  as  fol- 
lows: 


even  though  the  cross-section  walls  are  clo.se  enough, 
which  I  think  is  not  a  fact.  I  also  feel  that  the  loose 
rock  inside  the  dam  will  place  much  strain  on  the 
bottom  of  the  walls,  and  will  do  more  harm  than  good." 


Paducuh  Elects  Two  Engineers  to  Commission 

Two  of  the  four  members  of  the  City  Commission  of 
Paducah,  Ky.,  elected  Nov.  8,  were  engineers,  Henry  A. 
Pulliam,  and  L.  A.  Washington,  a  former  city  engineer. 
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Cleveland  Public  Square  Passenger  Terminal  Authorized 

Commerce  Commission  issues  Certificate  ol  Public  Convenience — llailroads  Reply   to   Criticism — Plans 
Aim  to  Distribute  and  Segregate  Traffic — Steam  and  Interurban  Traffic  on  Same  Level 


Al'I'lIORITY  was  granted  by  the  Interstate  Coni- 
iVnierce  Commission,  Dec.  7,  1921,  to  the  New  York 
Central,  the  Big  Four  and  the  Nickel  Plate  railroads,  as 
applicants,  to  purchase  the  corporate  stock  of  The 
Cleveland  Union  TeiTninals  Co.,  and  to  enter  into  an 
agreement  with  the  terminal  company  for  the  use  of 
the  passenger  station  and  its  approaches  to  be  con- 
structed by  it  at  the  southwest  corner  of  the  Public 
Square  at  Cleveland,  as  shown  in  Figs.  1  and  2.  This 
action  reverses  the  opinion  of  the  commission  made 
public  Aug.  12,  in  which  an  application  was  denied. 
iEngineerbuj  Neivs-Record,  Aug.  18,  p.  297.).  The 
commission  also  issued  a  certificate  of  public  con- 
venience and  necessity  with  respect  to  constructing  the 
station.  It  is  believed  that  this  action  will  now  permit 
the  Public  Square  station  project  to  go  forward,  foUow- 


Ohio,  the  Erie,  and  the  Wheeling  &  Lake  Erie,  have  not 
yet  made  a  decision.  Since  the  Pennsylvania  now  uses 
the  present  union  station  on  the  Lake  Front,  which  is  to 
be  abandoned  under  the  Public  Square  plan,  it  will 
probably  make  its  principal  passenger  terminal  at  its 
present  station  located  at  P^ast  55th  St.  and  Euclid  Ave. 
Although  present  negotiations  do  not  contemplate  the 
immediate  use  of  the  station  by  the  Pennsylvania,  the 
Baltimore  &  Ohio,  the  Erie  and  the  Wheeling  &  Lake 
Erie,  it  is  maintained  that  the  .site  will  provide  for 
traffic  expansion  of  all  the  railroads  for  the  next  fifty 
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-  Steam  Railroad  Lines 
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ing  the  many  years  of  discussion  as  to  the  location  of 
a  new  station,  during  which  the  Public  Square  plan  has 
been  criticised  in  comparison  with  a  union  pas.senger 
terminal  on  the  Lake  Front.  Plans  and  sections  of  the 
slation  as  developed  to  date  are  here  published  for  the 
first  time.  It  is  the  intention  of  the  railroads  and  the 
1c  minals  company  to  proceed  with  the  financing  so 
ih't  construction  may  follow  as  quickly  as  practicable. 
Applications  were  made  by  the  three  railroad  com- 
panies to  the  Interstate  Commerce  Commission  on 
J"'eb.  14,  1021,  and  public  hearings  before  the  commission 
were  held  April  19  to  22,  1921.  After  the  first  applica- 
tions were  denied  the  railroads  asked  for  a  rehearing, 
which  was  held,  Sept.  20-27.  As  negotiations  now 
stand,  the  new  station  will  be  u.sed  initially  only  by  the 
New  York  Central,  the  Big  Four  and  the  Nickel  Plate. 
The  Pennsylvania  has  stated  it  vyill  not  come  into  the 
station  project  and  the  other  railroads,  the  Baltimore  & 


years  and  that  additional  expansion  can  be  obtained  by 
the  acquisition  of  adjacent  properties.  The  three  rail- 
roads now  planning  to  use  the  Public  Square  station 
ci)erate  about  70  per  cent  of  the  total  number  of  steam 
railroad  cars  and  receive  about  70  per  cent  of  the  total 
ticket  sales  on  all  railroads  entering  Cleveland.  It  is 
also  pointed  out  that  ti-ack  connections  could  be  readily 
made  to  bring  the  Erie,  the  Pennsylvania,  the  B.  &  0. 
and  the  W.  &  L.  E.  into  the  new  terminal. 

The  principal  arguments  presented  at  the  hearing 
before  the  Interstate  Commerce  Commission  in  favor  of 
the  Public  Square  station  were: 

1 — That  new  passenger  facilities  are  imperatively  needed 
by  the  New  York  f'entral  Lines  because  of  the  growth  of 
population  of  Cleveland  and  because  the  present  station  is 
old  and  inadequate;  the  station  and  approach  tracks  are  in- 
sufficient in  number;  the  station  tracks  are  generally  too 
short;  the  switching  at  the  station  is  interfered  with  by 
other  operations;  the  station  is  inconveniently  located,  being 
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away  from   the   business   section    of  the  city   and   from 
good  street  car  service. 

2 — That  the  passenger  traffic  on  the  Lake  Front  line 
interferes  with  freight  operations  and  the  service  to  in- 
dustries and  the  freight  operations  slow  down  the  pass- 
enger movements. 

3 — That  the  present  lines  of  the  New  York  Central 
through  Cleveland  along  the  lake  front  and  around  the 
southern  part  of  the  city  are  congested. 

4 — That  additional  tracks  along  the  lake  front  can 
only  be  obtained  at  very  heavy  cost  and  to  the  injury  of 
the  parks  and  industries  which  hem  in  the  railroad  on 
either  side. 

5 — That  additional  tracks  along  the  Cleveland  Short 
Line  can  only  be  obtained  at  hea\'y  cost  because  of  tun- 
nels, widening  the  viaduct  over  the  Cuyahoga  River, 
bridges  over  streets  and  adjacent  parks. 

6 — That  the  lake  front  is  an  industrial  section  and 
should  be  kept  free  of  passenifer  traffic  so  as  to  provide 
proper  freight  service  for  future 
industrial  growth  and  for  the  rail 
and  lake  interchange  when  the 
city  carries  out  its  waterfront  de- 
velopment. 

7 — That  the  passenger  traffic 
should  be  removed  from  the  lake 
front  line  to  a  new  line  so  as  to 
leave  the  present  lines  free  for 
through  freight  and  local  and  in- 
dustrial traffic. 

8 — -That  there  is  not  sufficient 
space  on  the  lake  front  for  future    FIG.   2.      APPROACHES   TO    PUBLIC    SQUARE   STATION   WITHIN    TERMINAL    LIMITS 
grovrth  of  the  passenger  terminal 


as  well  as  increase  of  freight  facilities  required  for  grovrth 
of  industrial  business. 

9 — That  the  Public  Square  station  is  the  most  convenient 
for  the  public,  being  near  the  business  and  office  centers  and 
on  the  main  street  car  lines. 

10 — That  it  is  so  situated  as  to  be  readily  accessible  for 
all  the  railroads. 

11 — That  there  is  ample  space  for  future  growth  of 
station  facilities. 

12 — That  the  interurban  and  rapid  transit  lines  will  be 
in  the  same  terminal  with  the  steam  lines  and  that  they  will 
develop  the  short  haul  business,  leaving  the  steam  railroads 
free  to  handle  the  long  haul  business. 

13 — That  the  new  route  for  passenger  trains  in  connection 
with  the  Public  Square  station  will  solve  the  congestion  diffi- 
culties of  the  New  York  Central  Lines  while  the  lake  front 
plan  will  not  do  so. 

14 — That  the  complete  Public  Square  project  can  be  car- 
ried out  more  cheaply  than  any  other  kno\vn  plan  that  will 
solve  the  congestion  problem  of  the  New  York  Central  Lines. 


The  engineering  plans  prepared  jointly  by  the  rail- 
roads and  the  terminals  company  call  for  but  one  track 
level — 30  ft.  below  normal  street  level — instead  of 
segregating  traction  and  steam  railroad  traffic  on  two 
levels  as  proposed  in  earlier  studies.  It  is  also  the  aim 
to  distribute  and  segregate  the  traction  and  steam  rail- 
road passenger  traffic  by  providing  independent  con- 
courses and  passageways,  in  so  far  as  possible,  and  to 
segregate  non-passengers  passing  through  the  station 
by  providing  separate  accessible  passageways. 

Since  the  adoption  by  popular  vote  of  the  City  of 
Cleveland  of  the  ordinance  on  Jan.  6,  1919,  authorizing 
the  construction  of  the  Public  Square  Terminal,  the 
original  plans  and  the  method  of  operation  contemplated 
have  undergone  considerable  revision.  It  is  now  planned 
to  have  initially  nine  station  platform  tracks  for  trac- 
tion lines  and  ten  station  platform  tracks  for  steam 
railroad  lines  on  the  one  level.     A  coach  yard  is  also 


~         ~7~^      ^^^^5  .IMi-K-S^W**"^  '-^'"<^r  Public  5qMre  ^ 


FIG.  3.     TEN  STEAJI  LI^'E  AND  NINE  R.\PID  TRANSIT  TRACKS  PROVIDED  IN  INITIAL  LAYOUT 

Nlnf-tracl}  coach  y<ir<I,  later  to  be  removed  to  outlyInK  point,  to  occupy  part  of  .space  for 

thirteen  additional  steam  line  tracks  for  future  expansion, 
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FIG.  1.  COXCOURSE  LEVEL— DIVISIOX  OF  PASSENGER  TRAFFIC— RAMP  APPROACHES 

provided  in  the  terminal,  paralleling  the  platform  track.-^ 
and  occupying  a  .space  later  to  be  used  for  expansion  of 
steam  railroad  facilities  to  a  total  of  twenty-three 
tracks.  Plans  for  approaches  and  connections  from  the 
outer  terminal  limits  are  practically  the  same.  Plans 
for  the  station  itself  have  been  made  with  a  view  to  the 
greate.st  convenience  for  the  public  and  to  obviating  the 
objection  rai.sed  that  congestion  would  be  caused  by 
adding  the  station  traffic  to  that  already  existing  at  the 
Public  Square. 

For  about  twenty  years  new  passenger  station  facili- 
ties have  been  the  subject  of  controversy  in  Cleveland 
and  the  adoption  of  the  Pul)lic  Square  plan  by  popular 
vote,  Jan.  6,  1919,  followed  the  previous  adoption  of  a 
plan  to  locate  a  Union  passenger  terminal  on  the  lake 
front.    It  was  first  proposed  to  build  a  stub-end,  two- 
level    station   at   the   Public   Square;    then   a   two-level 
through  station,  and  now  plans  developed  by  the  rail- 
roads  and   the   terminal   company    provide   for   a   one- 
track-level  through  station.    Since  1918  there  has  been 
a  spirited  controversy  in  Cleveland  over  the  rival  lake- 
front    Public   Square   project. 
A  comparison  of  the  two  plans 
appeared  i  n  Ennineerinf/  Ne  icx  - 
Krrnrd,  Jan.  30,  1919,  p.  240, 
with  editorial  comment  in  the 
same     issue     criticising     the 
Public  Square  project. 

In  answer  to  the  criticism 
that  congestion  would  be  in- 
creased by  a  station  at  the 
Public  S(iuare.  the  railroads 
have  contended  that  a  large 
portion  of  their  traffic  now 
passes  through  the  square 
since  a  large  number  of  their 
passengers  transfer  there  from 
.station  cars  to  main  car  lines, 
and  that  the  steam  railroad 
traffic  is  so  small  in  compari- 
son with  that  now  using  the 
square  and  is  so  distributed 
over  the  twenty-four  hour^ 
that  its  addition  would  have  fk;  p.    normal  street  level— public  passages  THRoron 


little  effect.    Since  interurban 
and    rapid    transit   cars    now 
terminating     at     the     Public 
Square  run  at  infrequent  in- 
tervals, the  railroads  point  out 
that  passengers  collect  in  the 
square     while     waiting     for 
trains,  and  that  if  the.se  lines 
terminate  in  the  proposed  sta- 
tion, all  this  traffic  will  be  re- 
moved from  the  street  surface, 
and  further,  the  interchange 
of  passengers   between   these 
lines  and  the  steam  railroads 
will    take    place    w-ithout    the 
passengers    going    upon    the 
street  surface.    It  is  also  main- 
tained  by   the   railroads   that 
the  Public   Square  is  an   ex- 
ceptionally   large    open    space 
that  can  accommodate  vastly 
greater  traffic  than  it  now  does 
if   properly    laid    out    and    if 
traffic   is   propei'ly   handled;    that   there    is   now   more 
confusion   than   congestion   at   the   square   due   to    the 
return    looping    of    all    cars    at  this   point    and    the 
operating    of    cars    against    the    normal    currents    of 
traffic;    that  traction  passengers  traveling  between  the 
east  and  west  sides  of  the  city  are  forced  to  transfer 
in  the  Public  Square  or  if  they  go  only  a  short  distance 
beyond  the  square  have  to  leave  the  cars  and  continue 
their  trip  on  foot ;  that  in  order  to  obtain  a  seat  during 
the  evening  rush  the  people  walk  to  the  square  to  take 
the  cars  instead  of  taking  them  along  the  line;  that  the 
present    difficulties    at    the    square    would    largely    be 
avoided  by  through  routing  of  cars  to  points  beyond  the 
square;  that  the  entrances  and  exits  of  the  station  are 
so  located  at  points  exterior  to  the  Public  Square  proper 
as  to  divert  traffic  away  from  the  square  only  one  of  the 
five   entrances   being    directly   on    the   square;    that    a 
future  subway  under  the  square,  which  has  been  hereto- 
fore   proposed    by    the    city,    and    additional    viaducts 
between  the  east  and  west  sides  of  the  city,  as  are  pro- 
posed, will  remove  much  traffic  from  the  square. 
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111  answer  to  the  criticism  that  the  Public  Square  site 
would  not  afford  opportunity  for  the  necessary  expan- 
sion of  railroad  facilities  in  the  future,  an  analysis  was 
presented  to  the  Interstate  ('ommerce  Commission  by 
the  New  York  Central  indicating  that  space  is  provided 
in  the  present  plan  for  additional  facilities  to  meet  the 
•/equirements  of  all  of  the  railroads  entering  Cleveland 
for  the  next  fifty  years  at  the  present  rate  of  passenger 
train  increase  of  1.33  per  cent  compounded  annually, 
and  that  additional  space  is  available  for  further  expan- 
sion. It  was  not  considered  feasible  by  the  railroads  to 
locate  the  station  adjacent  to  the  east  approach  tracks 
east  of  the  Public  Square,  since  existing  streets,  large 
industrial  plants,  the  Cuyahoga  River,  and  other  rail- 
road properties  already  developed,  restrict  the  space 
necessary  for  expansion.  In  reply  to  question.s  raised 
as  to  the  economic  soundness  of  monumental  passenger 
terminals  at  the  cost  of  millions  of  dollars,  it  was  stated 
by  the  railroads  that  the  plans 
for  the  project  as  now  worked 
out  in  detail  do  not  call  for 
a  monumental  structure,  but 
only  for  the  railroad  facilities 
required,  and  that  structures 
above  the  street  level  will  be 
commercial  buildings  from 
which  revenue  will  be  derived, 
with  station  entrances  and 
exits  through  them. 

With  the  track  level  below 
the  concourses  and  the  de- 
velopment of  extensive  air 
rights  over  the  terminal  it- 
self, electrification  will  be 
necessary.  The  probable 
limits  of  electrification  and 
points  of  changing  power  will 
be  at  Collinwood  on  the  east 
and  at  Linndale  on  the  west. 
The  rerouting  of  New  York 
Central  passenger  trains  from  I'T'"'-  «     prostrct 

the   lake    front    main    line    is 

shown  in  Fig.  1,  and  in  this  connection  it  is  the  present 
intention  of  the  New  York  Central  to  route  its  west- 
bound freight  over  the  present  lake  front  line  and  east- 
liound  fi-eight  over  the  Cleveland  Short  Line,  using  the 
Nickel  Plate  eastbound  track  between  Quincy  Ave.  and 
Superior  Ave.,  jointly  with  that  road.  For  the  present, 
the  principal  con.struction  work  necessary  for  ap- 
proaches, involving  the  use  of  the  terminal  only  by  the 
New  York  Central,  the  Nickel  Plate  and  the  Big  Four, 
would  be  the  grading,  viaduct,  bridges,  and  trackage  on 
the  west  approach  from  about  25th  St.,  over  the 
Cuyahoga  River  valley  into  the  station,  and  on  the  east 
the  building  of  additional  approach  tracks  with  heavy 
irrading  and  retaining  walls  paralleling  the  Nickel  Plate 
from  the  terminal  limit.s  and  continuing  into  the 
station. 

Within  the  switching  limits  of  the  terminal,  the  plans 
call  initially  for  four  approach  tracks  for  steam  railroad 
traffic  and  two  tracks  outside  of  these  limits.  Calcula- 
tions of  the  New  York  Central  indicate  that  enough 
trackage  has  been  provided  at  the  throats  and  on  the 
approaches,  but  it  is  stated  that  additional  approach 
tracks  for  steam  railroad  traffic  can  be  obtained  by 
temporary  or  permanent  u.se  of  traction  line  trackage  if 
required  on  account  of  congestion,  and  by  the  construc- 


tion of  additional  tracks  if  needed.  Maximum  grade  on 
the  approaches  is  0.72  per  cent,  which  is  the  ruling 
grade  on  the  Big  Four  in  this  locality.  Maximum  cur- 
vature on  the  approaches  of  4  deg.  40  min.  occurs  on  the 
curve  just  west  of  the  terminal. 

As  indicated  in  Fig.  3,  ten  steam  railroad  platform 
tracks  are  provided  in  the  initial  layout  for  a  nfaximuni 
peak  traffic  of  twelve  trains  in  the  station  during  the 
busiest  hour,  and  six  trains  in  the  station  at  one  time. 
Of  the  three  railroads  using  the  station,  eighty  trains 
per  day  under  present  schedules  would  be  handled.  It 
is  pointed  out  that  ninety-eight  trains  per  day  arc 
handled  through  the  present  lake  front  station  on  nine 
platform  tracks,  some  of  which  are  short.  The  three 
railroads  consider  the  final  track  layout  adequate  for 
future  expansion  since  it  provides  an  increase  of  130 
per  cent  in  the  number  of  platform  tracks,  and  if  the 
r.umber  of  trains  continue  to  increase  at  the  same  rate 
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as  for  the  past  eight  years,  namely,  1.33  per  cent  com- 
pounded annually,  the  layout  would  provide  for  a  normal 
growth  of  sixty-three  years.  If  all  of  the  railroads 
cnterinjr  Cleveland  should  use  the  terminal,  there  would 
be  152  trains  per  day  on  present  schedules;  25  trains  in 
the  station  during  the  busiest  hour,  and  9  trains  in  the 
station  at  any  one  time.  In  this  case  it  is  stated  that 
the  initial  platform  tracks  will  probably  be  increased  to 
twelve  in  number,  and  the  final  layout  would  provide  for 
an  increase  of  90  per  cent,  sufficient  for  normal  growth 
of  traffic  at  the  present  rate  for  forty-nine  years.  The 
station  area  can  be  extended  southerly  in  the  future  to 
provide  further  expansion  of  track  facilities.  Should 
it  become  necessary,  it  is  contemplated  that  four  of  Ihe 
ti-action  phitform  tracks  would  be  taken  over  for  steam 
railroad  purposes. 

It  is  proposed  to  lease  to  a  company  known  as  the 
Cleveland  Traction  Terminals  Co.,  those  portions  of  the 
passenger  terminal  to  be  used  for  interurban  and  rapid 
transit  purposes,  as  well  as  the  concession  space  and  the 
right  to  use  the  joint  area.  Nine  interurban  and  rapid 
transit  platform  tracks  are  proposed  initially,  and  pro- 
vision has  been  made  for  additional  station  tracks  and 
platforms  for  this  service.  Tracks  on  the  approaches 
for    the    interurban    and     rapid    transit    trains — two 
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initially  and  four  finally— will  extend  to  the  terminal 
limits,  approximately  two  miles  from  the  center  of  the 
station,  and  beyond  these  points  it  is  planned  that 
trunk  lines  will  be  constructed  from  which  branches  will 
connect  with  suburban  developments  to  relieve  the 
steam  lines  of  this  traffic.  It  is  pointed  out  that  the 
Shaker  Heights  rapid  transit  line,  already  in  operation, 
can  readily  be  connected  to  the  terminal,  having  been 
constructed  with  this  in  view. 

The  principal  considerations  in  the  layout  of  the 
station,  as  developed  in  plans  shown  in  Figs.  4,  5,  6,  and 
7,  have  been  (1)  to  fit  the  floors  in  with  different  levels 
of  streets;  (2)  to  segregate  steam  railroad  from  trac- 
tion passenger  traffic,  in  so  far  as  possible,  and  (3)  to 
segregate  non-passengers  passing  through  the  terminal 
from  passengers.  The  concourse  level — El.  72.5 — 
which  is  shown  in  Fig.  4,  is  reached  from  the  Public 


steam  railroad  lines  are  provided  between  each  pair  of 
tracks  and  for  the  traction  lines  between  each  two 
tracks.  The  location  of  mail  and  baggage  elevators  is 
indicated  in  Fig.  4,  which  also  shows  the  baggage  truck- 
ing passageway  around  the  rear  of  the  station  over  the 
track  and  platform  level.  The  purpose  of  this  arrange- 
ment is  to  minimize  the  amount  of  trucking  necessarj' 
on  track  platforms  in  order  not  to  interfere  with  pas- 
senger traffic. 

Segregation  of  passenger  traffic  is  indicated  by  the 
legend  on  Figs.  4,  5,  and  6,  showing  areas  and  passage- 
ways used  jointly  by  steam  railroad  and  traction  pas- 
sengers, by  steam  railroad  passengers  only,  and  by 
traction  passengers  only.  Figs.  5  and  6,  together  with 
Fig.  7,  showing  sections  and  elevations,  indicate  pro- 
vision for  non-passengers  passing  through  the  station 
(see  legend.  Figs.  5  and  6).     Experience  in  the  larger 
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Square,  Ontario  St.,  and  West  Third  St.  (diverted)  by 
ramps  downward,  and  from  Superior  Ave.  by  a  stair- 
way from  El.  83  to  El.  72. .5.  A  stairway  is  provided  at 
ihe  Ontario  St.  ramp  from  El.  94  to  El.  85,  since  the 
street  elevation  at  this  point  is  higher  than  at  the  other 
location  above  mentioned.  Access  to  the  concourse 
level  from  the  Prospect  Ave.  entrance.  El.  96.0,  is 
gained  by  stairways  on  either  side  of  the  entrance  lobby, 
connecting  with  short  r.'assages,  and  thence  by  other 
>ets  of  stairways  down  to  the  ticket  lobby,  from  which 
the  steam  railroad  concourse  is  reached  directly. 
.Separate  concourses  for  interurban  and  rapid  transit 
traffic  are  located  on  both  the  east  and  west  sides  of  the 
station,  connected  by  direct  passageways  with  the  Public 
Square  entrance.  The  interurban  and  rapid  transit  con- 
courses are  also  reached  by  joint  passages  from  the 
Ontario  St.,  the  Superior  Ave.,  and  the  West  Third  St. 
entrances.  Track  platforms,  El.  52.75  (top  of  rail  being 
at  El.  52),  are  reached  directly  by  stairways  from  the 
Loncourses  at   El.   72.5.    Platforms   and   stairwavs   for 


passenger  terminals,  notably  the  Grand  Central 
Terminal  in  New  York  City,  has  demonstrated  that  a 
large  number  of  people  will  inevitably  pass  through  a 
terminal  of  this  size,  fronting  on  two  or  more  streets 
and  located  in  a  busy  part  of  a  city.  It  was  thereforp 
considered  important  to  segregate  non-passenger  pedes- 
trians passing  through  the  terminal  from  the  passenger 
traffic.  The  principal  passageway  for  this  purpose  will 
connect  the  West  Third  St.  entrance  at  normal  street 
level,  El.  83,  with  the  Ontario  Street  entrance,  a  stair- 
way being  provided  at  the  east  end  to  connect  the 
Ontario  St.  entrance  at  El.  94  with  the  passageway  at 
El.  85.0  and  two  stairways  at  the  west  end  to  connect 
the  West  3rd  St.  entrance  with  the  passageway  at  El. 
97.5.  A  branch  passageway  is  carried  to  Superior  Ave. 
at  normal  street  level.  El.  83,  and  two  diagonal  passage- 
ways as  well  as  two  shorter  passageways  alongside  the 
entrance  lobby,  connecting  the  main  passageway  with 
the  Public  Square  entrance  at  El.  83  are  also  provided. 
The  main  and  diagonal  passageways  will  be  built  in  the 
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form  of  double  deck  arcades  with  corridors  on  both 
levels  on  each  side  of  a  central  opening  over  the  terminal 
passageways  as  indicated  by  section  C-C,  Fig.-T.  Single 
ramped  passages  will  also  connect  the  Public  Square 
entrance  with  the  main  passageway  at  El.  97.5,  and 
branch  passageways  will  be  provided  off  the  main 
passageway  at  this  level.  Along  each  pair  of  corridors, 
at  Els.  85.0  and  97.5  and  along  portions  of  the  terminal 
passages  at  El.  72.5,  space  for  shops  or  other  purposes 
will  be  leased. 

The  terminals  company  has  not  yet  made  any  plans 
for  the  construction  of  buildings  above  the  terminal 
south  of  Prospect  Ave.,  and  will  only  construct  the  neces- 
sary terminal  facilities  in  this  area.  Columns  and 
foundations,  however,  will  be  designed  to  carry  build- 
ings of  possibly  eleven  stories  in  height  above  the 
street.  These  buildings  would  have  direct  connections 
into  the  passenger  terminal  where  feasible.  A  direct 
connection  by  stairway  and  ramp  will  be  provided 
between  the  existing  Hotel  Cleveland  and  the  west 
traction  passageway. 

In  the  area  between  Prospect  Ave.  and  the  Public 
Square  and  along  Ontario  St.  east  of  Prospect  Ave., 
buildings  will  probably  be  constructed  about  the  same 
time  the  terminal  structures  are  built.  The  building  at 
the  southwest  corner  of  the  square  may  possibly  be 
twenty  stories  above  the  street  and  the  others  somewhat 
lower.  The  areas  above  the  terminal  may  be  developed 
by  the  terminals  company  or  leased  for  the  construction 
of  buildings  as  has  been  done  in  the  case  of  the  areas 
over  the  Grand  Central  Terminal,  New  York  City. 

The  plans  for  the  .project  have  been  worked  out  in 
collaboration  between  the  three  railroads,  by  George 
A.  Harwood,  assistant  to  the  president,  and  H.  D. 
Jouett,  terminal  engineer,  New  York  Central  Lines,  and 
the  Cleveland  Union  Terminals  Co.,  represented  by 
W.  E.  Pease,  chief  engineer  of  the  Cleveland  Union 
Terminals  Co. 


Maine's  Road  Maintenance  Costs 
Koad  maintenance  work  in  Maine  during  1920,  ac- 
cording to  the  annual  report  of  the  State  Highway 
Commission,  was  performed  generally  by  patrol  main- 
tenance; 494  patrolmen  were  employed  in  caring  for 
4,241.11  miles  of  road  in  495  towns.  Of  this  mileage 
709.34  miles  was  improved  state  highway;  949.99  miles 
was  improved  state  aid  highway ;  and  the  balance  of 
2,581.78  miles  was  unimproved  road.  There  was  also 
maintained  by  special  arrangement  with  the  towns 
159.97  miles  of  improved  state-aid  road. 

A  total  expenditure  for  labor  and  material  of  $705,- 
073.18  was  made  on  this  work,  including  $18,130.43 
furnished  by  the  state  for  road  machine  work.  The 
state  also  furnished  supervision  and  inspection  for  the 
work  amounting  to  $34,047.51,  making  the  total  gross 
expenditure  chargeable  to  maintenance  of  $799,720.69. 
Of  this  amount  the  state  furnished  $.562,252.74  and  the 
cities  and  towns  furnished  $2.'57.467.95.  The  average 
expenditure  per  mile  was  $181.71. 

On  the  709.34  miles  of  improved  state  highway,  the 
expenditure  for  labor  and  material  and  supervision 
was  $374,085.26  or  an  average  expenditure  per  mile  of 
$527.37.  The  expenditure  on  the  3,531.77  miles  of 
other  road  under  patrol  for  labor,  material  and  super- 
vision was  $399,306.29  or  an  average  expenditure  per 
mile  of  $113.06. 


Practical  Public  Administration 
Under  a  City  Manager 

Human  Element,  Not  Profits  Governs  in  City  Work 

Success  Conditioned  on  Equipment, 

Men  and  Personality 

THE  chief  problem  in  the  city-manager  form  of 
government  is  the  city  manager  and  his  success 
is  conditioned  on  the  equipment  with  which  he  must 
work,  on  the  personnel  of  his  organization  and  on  the 
personality  of  the  administrator,  said  E.  J.  Fort,  city 
manager,  Niagara  Falls,  at  the  recent  convention  of 
the  City  Managers'  Association  in  an  analysis  of  the 
problem  of  public  administration  under  the  city- 
manager  form  of  government.  "The  present  managers 
do  not  perhaps  measure  up  to  their  jobs  and  are  not 
the  supermen  or  the  highly  endowed  specialists  they 
have  need  to  be,"  said  Mr.  Fort,  but  prospects  of 
permanency  and  success  are  not  yet  such  as  to  attract 
.the  highest  type  of  business  managers.  The  rewards 
do  not  yet  compare  with  those  in  commercial  life,  and 
the  opportunities  for  a  career  are  not  sufficiently  sure 
and  satisfactory  to  attract  the  highest  grade  of  talent 
and  to  induce  men  to  make  it  a  life  undertaking.  The 
necessai-y  qualities  of  a  city  manager  are  much  the 
same  as  those  generally  set  forth  for  captains  of  indus- 
try. The  manager  "must  be  essentially  an  idealist, 
imaginative,  enthusiastic,  more  or  less  impulsive,  in- 
tensely human,  a  dreamer  of  dreams  with  the  power 
to  make  the  dreams  come  true — in  short,  an  artist 
capable  both  of  great  imaginative  conception  and  fine 
<-echnical  execution;  possessed  both  of  the  power  to 
conceive  and  to  do." 

Further  views  of  Mr.  Fort  on  the  three  factors  which 
in  his  opinion  make  a  successful  municipal  administra- 
tion follow: 

Eqidpwcnt.  —  The  equipment  with  which  the  adminis- 
trator of  the  affairs  of  cities  must  carry  on  his  work  is  com- 
posed primarily  of  state  laws,  municipal  ordinances  and 
especially  the  charter  of  the  city.  Fortunately,  the  general 
form  of  the  charter  which  we  believe  lends  itself  most 
readily  to  the  proper  and  efficient  admintration  of  a  city  has 
been  well  worked  out  and  needs  only  adaption  to  the  laws 
of  the  state,  but  the  general  ordinances  of  the  average 
American  city  of  the  second  or  third  class  are  a  hetero- 
geneous collection  of  rules  relating  to  many  matters,  some 
of  which  have  little  relation  to  public  convenience  or  wel- 
fare. For  the  satisfaction  of  his  own  pride  in  his  work,  in 
the  interest  of  the  city  and  in  furtherance  of  his  success, 
the  administrator  should  see  that  such  ordinances  are  re- 
vised and  embody  the  latest  and  most  progressive  ideas 
upon  all  matters  with  which  they  deal.  In  order  to  do  this 
successfully,  he  must  be  personally  familiar  both  by  study 
and  experience  with  the  methods  of  dealing  with  such 
matters  which  have  been  found  to  be  most  satisfactory  by 
cities  which  have  passed  through  the  stage  of  growth  and 
development  through  which  his  city  is  passing.  He  should 
be  experienced  in  writing  ordinances,  building  codes,  zoning 
and  other  restrictions,  contracts  and  specifications.  He 
should  have  a  fair  understanding  of  contract  law.  He  need 
not  be  a  specialist  in  either  law  or  engineering,  but  it  will 
be  vastly  to  his  advantage  if  he  is  reasonably  familiar  with 
them  as  they  apply  to  municipal  problems  and  can  arrive 
independently  at  correct  decisions  in  regard  to  matters 
with  which  they  deal  and  which  are  constantly  up  for 
consideration. 

Persoinirl.  —  For  the  personnel  of  the  organization 
with  which  the  administrator  must  work,  I  do  not  assume 
that,  in  the  majority  of  our  cities,  he  will  be  able  to  secure 
the   services   of  well   trained   specialists  as   the   heads  of 
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bureaus  and  departments  in  all  cases;  men  who  are  well 
versed  in  the  administration  of  the  offices  and  the  technique 
of  their  work;  who  can  decide  unerringly  questions  of  pro- 
cedure, equipment  and  organization,  and  as  a  consequence, 
the  final  decision  upon  many  of  such  questions,  even  in 
relation  to  minor  details,  must  fail  to  him.  This  in  itself  is 
a  problem  of  some  difficulty  and  importance  and  upon  its 
correct  solution  depends  the  smooth  and  satisfactory  opera- 
tion of  the  departments.  The  mental  equipment  required 
for  this  purpose  cannot  be  acquired  in  a  correspondence 
school  or  from  a  short  course  in  a  school  of  public  adminis- 
tration, but  must  be  acquired  in  the  hard  school  of  ex- 
perience. I  thoroughly  believe  that  the  one  selected  to  be 
the  head  of  a  department  should  be  allowed  and  required  to 
administer  the  affairs  of  that  department  in  all  its  details 
and  should  be  held  responsible  for  results.  He  should  not 
be  allowed  to  lean  too  heavily  upon  his  superior  in  matters 
of  detail  or  in  anything  except  the  more  important  matters 
of  procedure  and  policy.  Credit  properly  goes  with  respon- 
sibility. 

Loyalty,  First  Requisite 

Personality.  —  Were  I  to  name  the  qualities  which 
should  attach  to  the  head  of  a  department  and  which  should 
determine  his  selection,  I  should  unhesitatingly  place  first  in 
order,  loyalty — loyalty  to  the  interests  of  the  public  which 
he  serves,  that  attitude  of  mind  which  prompts  him  to 
judge  of  the  merits  of  an  act  or  method  of  procedure  by 
the  manner  in  which  it  serves  the  interests  of  the  public, 
loyalty  to  his  superiors,  sympathy  with  their  purposes,  the 
results  which  they  aim  to  accomplish  and  the  methods 
which  they  propose  to  pursue  in  accomplishing  them,  loyalty 
to  his  task.  The  man  is  loyal  to  his  task  who  places  the  suc- 
cess of  his  work  and  the  service  which  he  renders  through 
it  above  consideration  of  self,  whose  mind  is  not  busy  with 
schemes  for  his  own  advancement  and  aggrandizement,  but 
whose  reward  is  in  doing  most  efficiently  the  thing  which 
he  has  in  hand. 

I  should  place  second  in  order,  integrity,  without  which  he 
is  worse  than  worthless  in  any  position  of  trust  or  responsi- 
bility. 

Third  is  industry.  Higher  standards  of  living  are  con- 
stantly compelling  city  governments  to  undertake  new  duties 
and  to  perform  the  older  ones  more  efficiently  and  eco- 
nomically. The  appetite  for  service  grows  by  what  it  feeds 
upon.  At  the  same  time,  the  expenses  of  government  are 
constantly  increasing,  debt  limits  and  limits  of  taxation  fixed 
by  state  laws  loom  ominously  in  the  foreground  and  higher 
rates  of  taxation  are  frowned  upon  by  the  public.  The  chief 
of  a  department,  in  order  to  reconcile  these  conditions,  must 
therefore  not  only  be  diligent  in  the  performance  of  the 
duties  of  the  day,  but  he  must  be  diligent  in  informing  him- 
self as  to  what  others  in  his  own  line  are  doing.  He  must 
keep  abreast  of  the  times  and  preferably  ahead  of  them  and, 
in  doing  so,  in  almost  any  branch  of  municipal  work  1 
venture  the  assertion  that  he  will  have  need  to  extend  his 
working  hours  far  beyond  those  of  the  employee  who 
watches  the  office  clock. 

Fourth  in  the  order  of  importance  is  education  and  ex- 
perience. Native  ability  and  other  personal  attributes  may 
equip  one  man  without  education  and  experience  better  for 
the  duties  of  the  head  of  a  department  or  chief  of  a  bureau 
than  do  the  education  and  exerience  of  another.  However, 
this  is  the  exceptional  case.  It  has  been  said  that  a  goat 
cannot  be  educated  to  be  a  sheep,  but  he  can  by  this  means 
be  made  a  much  better  goat.  Education  and  experience  are 
indispen.sable  for  the  heads  of  certain  technical  departments 
such  as  the  city  engineer,  the  corporation  counsel  and  the 
health  officer. 

The  fifth  place  I  would  assign  to  tact.  There  is  no  de- 
partment of  the  public  service  in  which  the  official  head  is 
not  obliged  to  deal  with  the  public.  It  is  the  public's  busi- 
ness in  which  he  is  engaged.  It  is  well  to  remember  that 
the  public  is  not  too  well  informed  as  to  the  details  of  its 
business  and  through  lack  of  information  or  misinformation 
the  official  acts  of  the  administrator  arc  likely  to  be  mis- 
judged. On  the  other  hand,  his  reputation  and  influence  in 
the   community,  his  success  in  his  undertakings  and  ulti- 


mately his  tenure  of  office  depend  upon  the  good  will  of 
the  community.  It  would  seem  to  follow,  therefore,  both 
from  reasons  of  principle  and  from  reasons  of  policy,  that 
his  attitude  toward  the  public  should  be  carefully  considered 
and  should  be  correct.  He  should  be  endowed  with  and  should 
practice  a  never  failing  courtesy  which  shows  no  distinction 
between  the  rich  and  the  poor,  the  wise  and  the  ignorant, 
friend  and  supporter  and  bitterest  opponent. 

Tact  in  dealing  with  subordinates  is  also  of  first  rate  im- 
portance, for  without  it  the  administrator  will  not  generally 
receive  their  full  co-operation  and  enthusiasm  in  their  work 
which  springs  from  esprit  de  corps.  By  it  many  a  large 
undertaking  has  been  carried  through  to  success.  In  most 
cases  this  success  has  been  the  result  of  the  tact  of  the  head 
of  that  organization  in  the  treatment  of  its  members  in  such 
a  manner  as  to  arouse  their  enthusiasm  for  success.  The 
manager's  pathway  to  success  will  be  doubly  difficult  if  he 
lacks  a  proper  appreciation  of  the  importance  of  the  en- 
thusiastic support  of  his  organization. 

I  assume  that  every  man  who  is  fit  for  a  position  of  re- 
sponsibility has  learned  the  lesson  of  a  respectful  and  tact- 
ful attitude  toward  his  superiors  and  that  it  does  not  need 
discussion. 

Wide  Asphalt  Joints  Not  Essential 
in  Brick  Pa^sements 

For  Lugless  Brick  Unnecessary  Worry  and  Expense 

Incurred  To  Secure  Tniform  Spacing — 

Squeegee  Joint  Filler 

By  Harlan  H.  Edwards 

Cit>"   Kn^ncer.  Danville,  111. 

VARIOUS  engineers  and  inspectors  on  brick  road 
construction  where  lugless  brick  and  asphalt  filler 
have  been  used  have  voiced  considerable  complaint  re- 
cently because  of  the  apparent  difficulty  encountered  in 
filling  every  joint  between  every  brick  its  entire  depth 


I.1:K  Ili   FliU   INTO  CKA'   l\.-    AllEAl' 
.SKMI-CIRCULAR    SQUKKGEK 


with  asphalt.  They  bewail  the  fact  that  the  lug  brick 
has  been  abandoned  and  declare  that  the  pavements  will 
not  give  good  service  because  the  bricks  sometimes  lie 
so  close  that  the  filler  cannot  penetrate  between  them. 
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A  careful  review  of  the  facts  in  the  case,  however,  indi- 
cates that  the  admonition  "fill  every  joint  from  top  to 
bottom"  when  cement  grout  filler  is  used,  has  been  so 
well  learned  that  the  real  function  of  the  bituminous 
filler  has  too  often  been  lost  sight  of. 

Flexibility,  cleanliness  and  the  elimination  of  ex- 
pansion stresses  are  the  greatest  points  in  favor  of  the 
asphalt  filler.  The  first  and  the  last  points  were  ful- 
filled by  the  sand  fillei-,  with  which  many  of  our  oldest 
and  best  brick  streets  were  constructed,  and  in  which, 
incidentally,  lugless  brick  were  used.  Protection  of  the 
edges  of  the  brick  at  the  points  was  not  afforded  by  sand 
and  the  item  of  cleanliness  was  not  seriously  thought 
of.  Bituminous  fillers,  however,  fulfill  all  the  conditions 
demanded,  and  in  addition  have  the  advantage  of  re- 
ducing wear  at  the  joints  and  of  being  quiet  and  clean, 
which  in  these  days  of  greater  sanitation  is  an  im- 
portant item. 

Wire-cut  lug  and  repressed  brick  with  lugs  were  used 
when  bituminous  fillers  were  introduced,  and  they  con- 
tinued in  favor  until  it  was  seen  that  with  the  wide 
joints  the  filler  was  "cut  out"  by  traffic,  thus  permitting 
the  cobbling  of  the  edges  of  the  brick  in  a  short  time. 
To  eliminate  these  bad  features  the  lugless  brick  and 
the  vertical  fiber  brick  were  gradually  adopted,  and  their 
use  has  met  with  much  favor. 

From  the  standpoint  of  permanent  smoothness  and 
continuity  of  surface  as  well  as  cleanliness  narrow 
joints  are  desirable.  Where  brick  are  in  such  close  con- 
tact that  even  liquid  asphalt  at  high  temperature  will 
not  penetrate  the  joints,  it  is  folly  to  worry.  Since  close 
contact  reduces  the  cobbling  or  wear  of  the  brick  at  the 
joints  and  cuts  down  the  wearing  of  the  filler  from  the 
joints,  it  makes  for  a  smoother,  longer  lived  surface  and 
a  lower  annual  maintenance  cost  to  have  the  narrowest 
joints  possible. 

The  assumption  that  bituminous  filler  produces  a 
waterproof  pavement  is  not  true.  An  examination  of 
many  pavements  at  different  intervals  shows  that  the 
sand  cushion  or  bedding  course  under  the  brick  is  always 
wet  after  a  rain.  It  shows  also  that  contraction  of  the 
surface  in  cold  weather  produced  cracks  between  bricks 
and  the  filler  which  are  sometimes  large  enough  to  admit 
a  knife  blade.  Manifestly,  then,  the  idea  of  waterproof- 
ness  is  erroneous  and  the  need  on  this  account  for  filling 
every  joint,  however  small,  with  bituminous  filler,  does 
not  exist. 

Many  bituminous-filled  brick  pavements  have  been 
constructed  with  uniformly  good  results,  and  the  best  of 
them  all  are  those  in  which  lugless  and  vertical  fiber 
brick  were  used.  Various  methods  of  applying  the  filler 
have  been  used,  all  of  which  are  good. 

Applying  Filler 
For  use  in  cold  weather,  either  the  conical  pouring 
cans  or  the  hot  iron  squeegees  have  proved  their  worth, 
but  for  general  use  during  the  warmer  construction 
season  the  cheapest  and  most  reliable  method  of  appli- 
cation has  'been  by  the  use  of  the  combined  rubber 
squeegee  and  asphalt  pot.  In  this  contrivance  the  hot 
filler  is  kept  in  a  square  metal  box  mounted  directly 
above  the  squeegee,  which  is  semi-circular  in  shape.  The 
filler  is  applied  from  the  box  to  the  pavement  through  a 
hole  directly  in  front  of  the  squeegee.  All  the  joints 
are  filled  at  once  with  the  hot  asphalt  while  the  excess 
material  is  always  drawn  forward  with  the  machine  by 
the  semi-circular  squeegee.    Little  time  is  afforded  for 


the  filler  to  cool  before  it  gets  to  the  bottom  of  of  the 
brick.  Good  work  has  been  done  by  this  method  with 
the  temperature  as  low  as  20  deg.  F. 

Many  of  us  are  prone  to  make  a  big  fuss  over  little 
unessential  things  while  at  the  same  time  we  disregard 
the  larger  things  which  are  really  the  controlling  factors 
in  determining  whether  or  not  the  pavement  as  laid 
will  give  its  proper  sei-\'ice.  Contrary  to  the  character- 
istics of  the  cement  grout  filler,  bituminous  filler  will  not 
permit  stresses  which  will  "pop  off"  the  tops  of  the 
brick  in  hot  weather  if  it  penetrates  but  a  fraction  of 
the  entire  depth  of  the  brick.  In  consequence  it  is  not 
so  essential  that  the  sand  cushion  be  such  that  it  will  not 
work  up  part  way  between  the  brick  under  the  roller, 
and  thus  prevent  a  full  penetration  of  the  filler  to  the 
entire  depth  of  the  brick.  Full  penetration  is  desirable, 
but  not  so  much  so  that  it  would  warrant  an  increased 
cost  or  a  sacrifice  of  wearing  qualities  of  the  pavement 
to  insure  it. 

Precast  Stone  Trim  Produced 
For  Baltimore  Refinery 

Casting  and  Storage  Yards  Elaborate — Batch  Cars 

on  Elevated  Track  Chute  Concrete  to 

Forms— Daily  Output  600  Cu.Ft. 

By  J.  RoscoE  Sharp 

Forenian.   Stone  &  Webster,  Inc.,  Baltimore,  Md. 

THE  plans  for  the  refinery  of  the  American  Sugar 
Refining   Co.   at   Baltimore,   Md.,   contemplated  the 
use  of  precast  stone  trim,  more  commonly  referred  ta 
as  cast  stone.    For  the  entire  project,  planned  require- 
ments were  40,000  lin.ft.,  or  approximately  30,000  cu.t't. 
The  plant  was  designed  on  the  basis  of  meeting  the 
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FIG.    1.      GENEKAI,   LAYOUT  OP  CASTING   AXD  STORAGE 
YARD 

complete  requirements  within  three  months,  and  con- 
sisted (1)  of  an  electrically-driven  mixer  of  a  capacity 
of  10  cu.ft.,  with  attendant  storage  for  concrete  mate- 
rials, elevated  5  ft.  above  the  level  of  an  industrial 
track;  (2)  two  industrial  tracks  of  a  24-in.  gage,  lead- 
ing from  the  mixer  up  and  8  per  cent  incline  to  two 
parallel  trestles  50  ft.  apart,  each  400  ft.  long  and 
elevated  5  ft.  above  the  ground;  (3)  two  industrial 
bottom-spout  hopper  cars;  (4)  a  crane  with  a  30-ft. 
boom;  (5)  I'-in.  water  lines  along  each  trestle,  and 
(6)  two  15-ft.  plank  roadways  each  400  ft.  long,  for 
operation  of  crane  and  portable  wooden  concrete  chutes. 
Fig.  1  shows  the  general  layout  of  the  casting  and 
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storage  yard,  and  Fig.  2  a  general  view  of  the  forms. 
The  forms  were  built  knockdown  of  2-in.  material,  and 
were  held  in  place  by  yokes  made  of  2-in.  x  4-in.  pieces 
;:nd  :i-in.  diameter  rods  threaded  at  both  ends.  The 
form  bottoms  were  set  about  18  in.  apart  to  give 
working  space,  and  leveled  on  4  x  4-in.  sills.  Sides, 
ends,  and  yokes  wei-e  put  on  by  carpenters  and  the  whole 
again  leveled  and  squared. 

To  insure  a  good  face,  all  stone  was  cast  face  down. 
One  inch  of  1 : 2  mortar  was  first  placed  in  the  forms, 
then  the  reinforcing,  consisting  of  four  ••-in.  bars  made 
into  cages  using  No.  1  wire.  The  1:2:4  concrete  was 
then  placed  by  laborers,  by  chuting  from  the  car  on 


finishers  with  hardwood  floats.  After  finishing,  the 
stone  was  again  covered  with  burlap  bags  kept  wet. 

At  the  end  of  four  days  the  stone  was  handled  intf 
storage  by  the  crane.  All  stone  except  those  with  ; 
return  face  were  cast  with  holes  in  the  ends  for  con 
venience  in  handling  with  chain  dogs.  The  storage 
piles  were  kept  wet  for  ten  or  more  days  to  insure  thi 
curing  of  the  stone. 

When  the  forms  were  erected,  a  linen  tag  was  attached 
to  each,  giving  the  number  of  the  stone.  This  numbei 
was  transferred  to  the  stone,  using  paint,  just  before 
stripping  the  forms.  The  system  of  numbering  wag 
such  that  all  pieces  of  one  section  and  one  length  ha^ 
the  same  number,  regardless  of  its  location  on  thf 
building. 

The  forte  employed  consisted  of  thii-ty  carpenters 
thirty-six  laborers,  fourteen  cement  finishers,  two  cram 
engineers,  and  one  general  foreman.  The  output  wa? 
800  lin.ft.  per  day. 

The  construction  work  was  done  under  the  super- 
vision of  the  construction  board  of  the  American  Sugai 
Refining  Co.,  C.  T.  Main,  designing  engineer,  and  Stone 
&  Webster,  general  contractors. 


Geological  Survey  Activities 

The  work  of  the  United  States  Geological  Survey  foi 
la.st  year  included  detailed  geologic  surveys  of  4,60C 
sq.mi.,  reconnaissance  geologic  surveys  of  21,500  sq.mi., 
exploratory  geologic  sui-veys  of  18,000  sq.mi.,  co-opersr 
five  geologic  work  with  seventeen  state  organizations, 
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the  elevated  track  through  the  wooden  chutes.  After 
finishing  i  (T  the  cirncrele,  the  .-tone  was  covered  with 
burlap  bag.H  kept  wet  to  prevent  hair  cracks.  Twenty- 
four  hours  later  the  side  forms  were  stripped  and  the 
stone  was  lurnt-d  over  onto  4  x  4-iM.  sills.  This  opera- 
tion left  the  stone  face  up  convenient  for  finishing. 
The  fini.-«h  was  a  neat  cement  wash  api)lied  by  cement 


OXCRIOTK    IMKIX'T  TO  FoKMS 


iludies  of  ore  deposits  in  ten  states,  oil  and  rock  sur- 
veys in  ten  states,  geologic  surveys  in  Alaska  of  1,500 
sq.mi,,  and  the  continuation  of  studies  of  mineral 
deposits  in  Alaska.  Other  important  work  include:! 
topographic  surveys  in  the  United  States  of  12,311 
s(|.mi.,  running  of  4,79G  miles  of  levels,  establishinf 
1,123  benchmarks,  and  making  .')7G  mi.  of  river  surveys. 
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Concrete  Pipe  Line  Augments  Kansas  City  Water-Supply 

Pipe  Made  on  Site  Hauled  by  Crawler  Tractor  Over  Soggy  Soil  and  Placed  in  Tunnels 
with  Home-Made  Derrick  Car — Water-tightness  Tests 


i"xK"x7'  }'xe"KS4" 

TYPICAL  TUNNEL  SECTION. 
KANSAS  CITY  CONDUIT 


By  Frank 

A-ssistant  En^net^r,  Water  Ii 

WITH  the  new  48-in.  concrete  gravity  conduit  be- 
tween Quindaro  and  the  Turkey  Creek  pumping 
stations  of  the  Kansas  City  water  department  in  opera- 
tion the  daily  delivery  of  water  to  Turkey  Creek  has 
been  increased  about  10  m.g.d.  This  makes  the  maxi- 
mum daily  capacity  of  the  works  85  m.g.d.,  as  the  48-iri. 
steel  main  and  36-in.  cast-iron  mains  together  can  carry 
75  m.g.d.  The  new  concrete  line  was  put  into  regular 
service  Jan.  21.  Two  sections  aggregating  1,800  ft.  in 
length  are  laid  in  tunnel  15  to  30  ft.  below  the  surface. 
The  remainder  of  the  7,785  ft.  of  pipe  is  laid  in  open 
cut.  The  pipe  lengths  were  made  on  the  job,  hauled  over 
soft  ground  to  place  on  a  steel  skid  by  crawler  tractors 
and  placed  in  the  tunnels  by  a  special  car  carrying  a 
cantilever    beam.      Five  «  ,-,, 

.    1  »i_  ^x/^x7 

tests  for  water-tightness 
were  made.  The  conduit 
is  laid  from  Edgewater 
Junction  to  the  east  line 
of  the  water-works  prop- 
erty at  Quindaro  along 
the  south  side  of  the 
Mis.souri  Pacific  right-of- 
way.  At  each  end  the 
concrete  line  was  con- 
nected to  48-in.  cast-iron 
mains  on  the  opposite 
side  of  the  tracks.  A 
pipe-making  plant  was 
established  midway  of  the  length  of  the  line  adjoining 
the  right-of-way.  A  stiflf-leg  derrick  with  90-ft. 
.steel  boom  was  utilized  for  setting  and  removing 
forms,  setting  reinforcing,  handling  concrete  and 
placing  completed  pipe  in  the  store  yard.  A  small 
horizontal  boiler  was  used  for  operating  the  machine 
shop  and  for  supplying  steam  for  curing  the  pipe.  The 
cast-iron  rings  forming  the  bell  and  spigot,  furnished 
by  local  foundries,  were  machined  at  the  pipe  plant.  The 
outside  of  the  spigot  ring  was  machined  to  a  true  circle, 
the  front  end  forming  a  truncated  cone.  The  inside  of 
the  bell  ring  was  machined  to  a  perfect  circle  with  a 
groove  machined  into  it  to  receive  the  lead  gasket. 
These  rings  were  set  in  place  with  the  reinforcing  bars. 
Each  pipe  was  reinforced  with  i-in.  round  rods— eight 
longitudinally  and  34  circumferentially.  The  longitudi- 
nal rods  were  hooked  into  the  bell-and-spigot  rings  and 
assembled  on  mandrels,  after  which  they  were  set  in 
place  by  the  boom  inside  of  the  steel  forms.  The 
1:U:2^  concrete  was  mixed  on  the  ground  level  by 
two  j-yd.  mixers  operated  by  gasoline  engine.s,  and 
dumped  into  a  chute  whence  it  passed  into  a  i-yd. 
conical  bucket  handled  to  the  forms  by  the  boom.  Each 
of  the  G48  pipes  was  12  ft.  long,  had  5-in.  walla  and 
weighed  5i  tons  when  completed. 

As  the  conduit  is  located  along  the  toe  of  the  bluflfa 
adjoining  the  railroad  right-of-way,  all  of  the  surface 
water  from  the  hills  flowed  to  this  site  and  through 
culverts  under  the  tracks,  making  it  difficult  to  do  any 
heavy  hauling.  The  pipes  were  delivered  over  new 
roads  with  a   10-ton  crawler  tractor.     A   skid   with   a 


E.  Miller 

rpartment,  Kansas  City,  Mo. 

steel  bottom,  4  ft.  wide  and  16  ft.  long,  at  the  end  of 
which  was  a  wheel  3  ft.  wide  and  24  in.  in  diameter, 
was  used  in  moving  the  pipes.  Loading  was  done  by 
hand,  after  which  the  tractor  was  hooked  to  the  skid. 
The  tractor  operated  in  the  mud  about  as  well  as  on  hard 


HAULING   4S-IN.   CONCRETE   PIPE  ON   aTEEL   SKID 

dry  soil.  The  use  of  wagons  for  hauling  the  pipe  would 
have  been  almost  impossible. 

The  5,985  ft.  of  open  ditch  excavation  was  done  by 
contract  with  the  Halpin-Dwyer  Construction  Co.,  of 
Kansas  City,  under  the  supervision  of  Wm.  D.  Boyle. 
A  trench  11  ft.  wide  and  from  7  to  12  ft.  in  depth  was 
excavated  by  a  steam  shovel  operating  on  skids  over  the 
center  of  the  ditch.  The  excavated  dirt  was  piled  along 
the  south  side  of  the  ditch  and  pulled  back  into  the 
trench  with  a  backfilling  machine  after  the  pipe  was 
laid.  It  was  necessary  to  brace  most  of  the  trench  to 
prevent  caving.  The  shcrvel  excavated  about  75  ft.  of 
trench  a  day,  just  keeping  ahead  of  the  pipe-laying 
outfit. 

Since  the  bottom  of  the  trench,  when  excavated,  was 
found  to  be  a  wet  soggy  soil  with  quicksand  in  some 
places,  a  mat  was  constructed  the  entire  length  con- 
sisting of  two  4  X  6-in.  stringers  or  sills  onto  which 
3  X  12-in.  X  7-ft.  plank  were  spiked.  This  work  was 
done  by  separate  contract  with  the  excavating  con- 
tractor who  placed  the  mat  just  ahead  of  the  pipe  layers 
to  prevent  any  settlement. 

Tunnel  Excavation 

Two  tunnels  were  driven  where  the  conduit  was  from 
15  to  30  ft.  below  the  surface  of  the  ground.  The  first 
tunnel,  800  ft.  long  on  a  tangent,  was  driven  from 
three  working  shafts  16  ft.  long  by  8  ft.  wide  and  400 
ft.  apart.  The  second  tunnel  was  i  000  ft.  long  and 
driven  on  a  1-deg.  curve  from  four  working  shafts,  333 
ft.  apart.  For  lining  the  tunnels,  3  x  12-in.  yellow  pine 
planks  7  ft.  long  for  top,  bottom  and  sides  were  used. 
The  bottom  3  x  12-in.  plank  was  set  in  place  first,  then 
the  top  plank  was  set  and  held  in  place  with  a  screw 
tlitch-brace;  the  side  planks  were  then  set,  driven  to 
place  and  cleated  at  corners  with  2  x  4-in.  nailing  strips. 
As  each  lineal  foot  was  excavated,  a  set  of  the  3  x  12-in. 
lining  plank  was  set.  The  excavated  dirt  was  wheeled 
to  the  shafts  in  wheelbarrows  where  it  was  hoisted  to 
the  surface  with  windlasses  opei'ated  by  hand.  The 
inside  dimensions  of  the  tunnels  when  completed  were 
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7  ft.  high  by  6}  ft.  wide.  Hand  pumps  handled  the 
water  which  came  from  springs  causing  headings  to 
cave.  Extra  bracing  then  had  to  be  used  to  support 
the  roof. 

This  work  was  done  by  the  water  department  forces 
operating  in  two  shifts,  from  7  a.m.  to  3  p.m.  and  from 
3  p.m.  to  11  p.m.  It  was  necessary  to  employ  three 
8-hr.  working  shifts  to  complete  the  headings  on  the 
two  center  shafts.  A  working  shift  in  each  heading 
consisted  of  nine  men:  Two  to  excavate  and  brace,  one 
to  load  wheelbarrows,  two  to  wheel  out  excavated  dirt, 
two  on  the  windlass  and  two  wheelers  on  top  to  handle 
excavated  dirt. 

The  pipes  were  rolled  by  hand  onto  skids  over  the 
ditch  where  they  were  picked  up  with  a  derrick  mounted 
on  v.agon  wheels  spanning  the  ditch  and  set  in  place. 
The   joint  was  made   up   by   placing  a   lead    u'askef    in 


J'lI'E    LAVIXi 


.VXTRV  ON  WAGJN  WHEELS 


the  machined  groove  in  the  bell  ring.  The  spigot  end 
vvas  entered  and  pulled  to  place  with  a  clamp  fastened 
to  the  last  pipe  laid  and  to  a  bar  across  the  end  of  the 
pipe  being  laid.  This  opei-ation  caused  a  tight  pull 
forcing  the  spigot  end  in  tight  against  the  lead  gasket 
in  the  bell  ring.  The  joint  was  completed  by  troweling 
a  1:1  mortar  of  cement  and  sand  into  the  joint  inside 
and  outside  of  the  pipe. 

In  the  tunnels  the  pipe  was  handled  with  a  four- 
wheel  car  operated  on  light  rails  by  a  gasoline  engine 
and  a  niggerhead.  A  12  x  12-in.  timber  20  ft.  long  was 
rigged  up  on  the  car  making  a  cantilever  boom  8  ft.  of 
which  projected  ahead  of  the  car,  which  was  20  ft.  long. 
The  pipes  were  lowered  into  the  tunnels  through  the 
working  .shafts,  where  they  were  picked  up  with  the 
lioimi.  By  entering  the  l)oom  about  half  way  into  a 
pipe  length  and  tightening  a  chain  block  on  the  other 
end  of  the  boom  the  pipes  were  lifted  ofT  the  floor  of 
'he  tunnel  and  suspended  on  the  end  of  the  boom.  The 
hack  end  of  the  car  was  loaded  with  sacks  of  sand  to 
counterbalance  the  load  and  to  prevent  the  car  from 
lilting.  A  •J-hp.  gasoline  engine  mounted  on  the  car 
oith  a  niggerhead  pulled  the  car  and  pipe  to  place  in 
the  tunnel  for  laying,  whiih  was  done  in  about  the  same 
manner  as  in  the  open  trench.    The  car  was  pulled  back 


to  the  shaft  again  with  the  niggerhead  ready  to  pick 
up  another  pipe,  which  was  lowered  after  the  car  was 
back  past  the  shaft.  This  method  was  employed  in  lay- 
ing all  pipes  in  the  tunnels  and  was  found  to  be  ver\ 
satisfactory.  After  the  pipes  were  laid  in  the  tunnel- 
and  in  the  open  trench  on  the  mat,  concrete  was  placec 
under  them,  extending  about  12  in.  each  side  of  thi 
center  line.  This  was  done  to  overcome  the  knife-edgt 
pressure  on  the  bottom  and  firmly  to  set  the  pipes  oi 
the  mat  and  give  them  a  uniform  bearing.        ' '  '     ' 

The  tunnels  were  back-nlled  with  earth  after  the  pipe 
laying  was  completed  by  excavating  shafts  50  ft.,  aparl 
on  the  center  line.  3  ft.  square  and  down  through  the 
roof  of  tunnel.  The  dirt  was  placed  in  the  shafts  with 
teams  and  slips.  In  the  tunnels  it  was  pulled  to  place 
'.  ;•  hand. 

At  the  Edgewater  crossing  the  tracks  were  timberec 
and  the  pipes  were  laid  in  an  open  trench  about  10  ft 
deep.  At  the  Quindaro  end  a  tunner75  ft.  long  was 
driven  under  the  tracks  and  filled  with  concrete  aftej 
the  pipe  had  been  laid.  Two  48-in.  valves  were  5et  on 
the  cast-iron  line  near  the  ends  of  the  concrete  pipe 
Four  24-in.  manholes  with  3-in.  air  valves  in  the  top 
of  the  plates  and  two  12-in.  drains  were  placed  in  the 
line. 

The  concrete  main  was  designed  to  withstand  a  work- 
ing head  of  100  ft.  and  a  guarantee  was  submitted  by 
the  contractors,  the  Lock  .Joint  Pipe  Co.,  that  the  com- 
pleted pipe  line,  upon  being  put  in  service,  would  not 
leak  to  exceed  0.4  cu.ft.  per  lineal  foot  of  completed  line 
in  24  hr.,  which  is  equivalent  to  16.15  gal.  per  minute 
I'or  the  entire  7,785  feet. 

The  conduit  was  filled  with  water  Dec.  24,  four  dayf 
after  completion,  and  allowed  to  stand  for  about  two 
weeks  when  tests  for  leakage  were  made  at  the  east  end 
of  the  line  through  a  2-in.  pipe.  A  5-in.  double-acting 
plunger  pump,  operated  by  a  4-hp.  gasoline  engine,  was 
u.sed  to  raise  the  pressure  on  the  concrete  conduit,  the 
48-in.  valves  at  the  ends  of  the  line  being  closed.  The 
water  going  into  the  conduit  was  measured  with  meters 
which  were  tested  just  before  being  used.  The  pres- 
sure gage  used  was  also  tested  and  corrected.  The 
manhole  plate  on  the  highest  point  on  the  line,  8.7  ft. 
above  the  lowest  point  on  the  line,  was  removed  and 
allowed  to  remain  open  during  one  night  to  detect  any 
leakage  there  might  be  through  the  valves  at  the  ends 
of  the  line;  they  were  found  to  be  tight. 

The  results  of  the  leakage  tests  are  summarized  88 
follows :  I 


Length 


Total 
I.o.ikaKe 

c;.ii. 

per  ^nn. 
51   57 
46.30 
14  )8 
22.73 


Remarka 
tuirninl  prwwiir© 


After  the  test  of  Jan.  21  the  line  was  again  put  la 
service.  Three  leaks  appeared  on  the  surface  over  dif- 
ferent parts  of  the  line  but  they  have  since  taken  up 
and  stojDped.  From  the  present  observation  on  the  suf"- 
face  the  line  is  not  leaking. 

The  work  was  done  by  the  Board  of  Fire  and  Wattf 
Commissioners  of  which  G.  W.  Humphrj'  is  president 
The  design  and  construction  was  carried  out  under  thB 
general  direction  of  W.  B.  Goodwin,  superintendent,  and 
C.  S.  Foreman,  first  assistant  engineer.  The  writer  was 
resident  engineer  in  charge  of  construction.  The  Lock 
.Joint  Pipe  Co.  was  represented  by  J.  C.  Mitchell,  gen- 
eral manager,  and  W.  \V.  Trickey,  superintendent. 


December  22,  192^1 
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Computing  Reservoir  Outflow  and  Height 
from  Inflow  and  Capacity 

By  J.  C.  Stevens 

Of  Stevens  &  Koon,   Consulting  Engineers,  Portland,  Oregon. 

GIVEN  the  inflow  to  a  lake  or  resei-voir,  the  areas 
of  the  reservoir  and  the  discharge  rating  of  the 
reservoir  outlet,  it  is  often  required  to  compute  the 
outflow  or  the  rise  of  the  reservoir  for  a  given  inflow. 
The  customary  method  of  solving  this  problem  is  by  a 
"cut  and  try"  process  and  is  often  veiy  tedious. 

Prof.  Pardee  has  outlined  a  solution  in  Engineering 
News-Record,  Jan.  20,  1921,  p.   114.     A  much  simpler 
method  is  given  below: 
Let  i  =  rate  of  inflow  into  a  resei-voir; 

q  =  rate  of  outflow  from  a  reservoir; 
s  =  storage  capacity  of  the  reservoir. 
In  any  intei-val  of  time  dt  the  quantity  flowing  into 
the  reservoir  is  equal  to  the  quantity  flowing  out  plus 
that   stored    in    the   reservoir,    hence    the    fundamental 
equation 

idt  =  qdt  +  ds  (1) 

The  last  term  of  this  equation  may  be  positive  or 
negative,  according  as  i  is  greater  or  less  than  q. 
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Storage  CopacH-y  in  Second-Foct-Days 

RELATION  BETWEEX  OTTFLOW  AND  STORAOE  CAPACTTY 

Now  the  storage  capacity  of  a  reservoir  and  the  rate 
of  outflow  are  both  functions  of  the  height  or  eleva- 
tion of  the  water  surface,  hence  it  is  possible  to  express 
the  storage  capacity  in  terms  of  rate  of  outflow.  If 
therefore  we  can  determine  the  rate  of  outflow  we  can 
determine  the  height  of  the  water  from  the  height 
discharge  relation  of  the  outlet. 
Thus  we  may  write  the  equation 

s  =  /((/)  (2) 

whence 

(Z.s  =  f'iq)dq  (3) 

But  f{q)  is  the  slope  of  the  curve  in  which  storage 
capacity  and  rate  of  outflow  are  plotted  as  co-ordinates, 
and  may  be  expressed  by  a  quantity  m.  Thus  (1) 
becomes 

idt  =  qdt  -f  mdq  (4) 

Now  for  many  reservoirs  m  may  be  practically  constant 
or  may  in  all  cases  be  safely  considered  as  constant 
between  certain  limits  of  q.  This  is  equivalent  to  sub- 
stituting a  series  of  chords  for  the  curve  -s  =^  f(q). 
Now  consider  i  as  the  mean  rate  of  inflow  during 
any  finite  time  interval  ot ; 
also  Q  as  the  rate  of  outflow  at  the  begin- 

ning of  that  time  interval ; 
and  q  as  the  rate  of  outflow  at  the  end  of 

that  time  interval. 


We   may    then    consider    the    mean    rate    of    outflow 
^^-^  and  from   (4) 
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during  that 
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interval 

to  be 

we  may  wri 
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iH  = 

q  +  Q 

0 

ot  + 

tniq  — 

Solving  for 

q  we 

have 

<1 

i 
it  ^ 

2 

m      1 

Jt~2 
ml 
st^2 

Q) 


(5) 


(6) 


As  will  be  shown  later,  we  may  drop  the  i  added  to 
•   in  the  first  term  of  the  right-hand  number  of  the 


above  equation 

without   appreciable   error. 

hence    (6) 

becomes 

m     1 

ist   ,^ot~2 
<?-  m+^m  ,  1 

St '^2 

(7) 

By  applying  formula  (7)  to  successive  time  intervals, 
we  may  very  rapidly  tabulate  the  outflow,  remembering 
that  the  q  for  one  interval  becomes  the  Q  for  the 
succeeding  one.  From  the  outflow  we  may  readily 
determine  the  height  of  the  reservoir  at  any  time. 

By  way  of  illustration  the  solution  of  Prof.  Pardoe's 
problem  by  this  method  will  be  given,  but  I  would  like 
to  digress  for  a  moment  and  show  the  advantages  of 
using  the  second-foot-day  as  a  unit  of  storage. 

The  second-foot-day  (abbreviated  s.f.d.)  is  the  quan- 
tity of  water  yielded  by  1  cu.ft.  per  sec.  flowing  for 
24  hours.  It  is  86,400  cu.ft.  If  this  quantity  falls 
1  ft.  it  represents  almost  exactly  2  kilowatt-hours  of 
energy.  For  all  practical  purposes  the  second-foot-day 
is  converted  into  acre-feet  by  multiplying  by  2  (.'•.r.d. 
X  2  =  acre-feet)  and  into  mean  flow  by  dividing  by 

the  number  of  days  f '  "-^-'  :=  mean  sec.-ft.  for  n  days  j 

In  storage  calculations,  if  we  express  time  intervals  in 
days  or  fractions  thereof  and  storage  capacities  in 
second-foot-days  we  have  the  inflow,  outflow,  and  stor- 
age all  expressed  in  the  same  units  and  the  calculations 
are  thereby  greatly  simplified. 

Table  I  gives  the  storage  and  discharge  relation  for 
Prof.  Pardoe's  reservoir. 


TABLE  I 

esenoir 

Storage 

Height, 

Capacity, 

Outflow, 

Feet, 

a.f.d. 

Sc<  -Ft. 

h 

a 

y 

0 

0 

0 

0.5 

1,480 

918 

1.0 

2.970 

900 

15 

4.460 

1,650 

2  0 

5,950 

2,540 

2  5 

7,460 

3,560 

3  0 

8,980 

4.670 

3  5 

10.500 

5,890 

4.0 

12,100 

7,190 

The  accompanying  curve  shows  the  relation  between 
outflow  and  storage  capacity  plotted  from  Table  I  and 
is  a  graph  of  s  =  f(q)-  The  substitution  of  chords 
having  slopes  m  for  the  actual  curve  is  also  shown. 
Prof.  Pardoe  used  4-hour  and  1-hour  periods  for  which 
of  —  h  day  and  i'l  day  respectively.  Substituting  these 
values  in  equation   (G)  we  have: 

m  _  1 
m  St      2 

'  "si         m 

For  value  of  q  between  st 

0      and  1,000  I         3.20         19.2         0.9.50 


St 


+', 
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1,000  and  2,000 
•2,000  and  4,000 


For  value  of  q  between 
4,000  and  7,000 


1.80 

10.8 

0.911 

1.55 

9.3 

0.898 

1.55 

37.2 

0.973 
m      1 

m 

m 

&t  2 
ml 

5<  +  2 

1.30 

7.8 

0.880 

1.30 

31.2 

0.969 

Table  II  gives  the  computations  for  obtaining  the  out- 
flow q. 

The   reservoir  height  /;    is   obtained  from   the  weir 
formula. 


Hours       Days      Sec.-Ft. 


0 

0 

0 

3  20 

2.580 

134 

0 

134 

3  20 

2.900 

151 

127 

278 

3.20 

3.220 

168 

264 

432 

3  20 

3,540 

184 

410 

594 

3.870 

202 

564 

766 

3  20 

4,190 

218 

727 

945 

4,510 

416 

860 

1,276 

4,840 

448 

1.162 

1,610 

1.80 

5,490 

508 

1.465 

1,973 

5,810 

625 

1,775 

2.400 

1   55 

6,130 

660 

2,160 

2,820 

1.55 

8,710 

234 

2,740 

2,974 

22,600 

605 

2.895 

3,500 

1.55 

32.200 

1,030 

3,390 

4,420 

1    30 

80.300 

2.5/0 

4.280 

6,750 

0 

0 

5,940 

5.940 

1.30 

0 

0 

5.230 

5.230 

1.30 

0 

0 

4,600 

4,600 

1.30 

The  maximum  rate  of  outflow  was  6,750  sec.-ft.  cor- 
responding to  a  head  on  the  weir  of  3.84  ft.  Prof. 
Pardoe  gives  "about  7,000"  with  a  head  of  3.94.  The 
diff'erence  is  doubtless  due  to  the  inability  to  obtain 
from  the  diagram  the  same  rates  of  inflow  and  reser- 
voir areas  used  by  him. 

Formula  (7)  may  also  be  obtained  by  solving  the 
differential  equation  (4),  which  is  linear  if  placed  in 
the  following  form,  in  which  i  is  some  unknown  func- 
tion of  time. 


dq        1 
dl  "^  m 


F  (t) 


The  integrating  factor  for  this  is  e~' 
tion  is 


(8) 


and  the  solu- 


I    J 


F(t)dt  +  Ce' 


(9) 


Since  we  have  no  mathematical  expression  for  the 
inflow  F(t)  the  evaluation  of  the  equation  and  the 
determination  of  the  constant  of  integration  is  math- 
ematically impossible.  As  close  an  approximation  as 
may  be  desired  is  however  possible  by  considering  the 
integral  as  the  summation  of  the  product  of  a  finite 
number  of  values  of  t  =  F(0  and  finite  values  of  dti 
Considered  in  this  light  we  may  say  that  at  the  begin- 
ning of  the  time  considered  or  when  t  =  o,  q  has  the 
initial  value  Q  and  the  integral  vanishes  since  dt  is 
also  zero,  giving  C  =  Q.  Considered  also  as  a  means 
of  evaluating  q  for  successive  time  intervals,  we  may 
substitute  H  for  t  and  consider  F^t)  as  having  a  single 
mean  value  i  during  the  interval  H  whence  (9)  becomes 


iH 


I    Qe' 


(10) 


If  e 


St 


i  and   "- T    are  each  expanded  into  a  series 

they  will  be  found  to  be  identical  for  the  first  three 
terms  of  the  expansion,  hence  equations    (7)    or    (10) 

may  be  used  interchangeably,  provided         is  a  propei 

fraction. 

The  solution  of  the  general  differential  equatior 
when  m  is  not  a  constant  is,  impossible  so  far  as  1 
am  aware.  Assume  that  the  outflow  rating  may  be  ex- 
pressed by 

q  =  ah"  (11) 

and  that  the  storage  capacity  is  given  by 

s  =  bh'  (12) 

where  h  is  the  height  above  the  point  of  zero  outflow 
Eliminating  h  from  these  equations  we  obtain 


whence 


■& 


ds  =  c 


cq, 


(13 


(14 


(15 


which  substituted  in   (1)  gives 
r     L  —  idq 

To  simplify  we  may  place  g  =  v?  and  obtain 

dv   ,  1    ^      i  ,,-. 

dt  +  i'-^i  ^1«^ 

as  a  general  differential  equation  for  the  outflow  from 

a  reservoir  in  its  simplest  terms.     Except  for  _  =  1, 

I  know  of  no  solution  to  this  general  equation  unless 
i  =  F{t)  can  be  expressed  mathematically,  which  is 
obviously  impracticable. 


Schenectady  Sewage  Works  Again  in  Use 

By  John  V.  Lewis 

Supc-riiUendont,   Bureau  of  Sewage  Disposal 
Schenectady,  N.  Y. 

AFTER  having  been  out  of  operation  for  eighteen 
l\  months,  the  sewage  works  of  Schenectady,  N.  Y, 
was  again  placed  in  use  on  Nov.  16.  The  plant  waS' 
originally  put  in  service  in  January,  1915.  In  the  five 
years  which  followed  there  was  a  slow  disintegration  of 
the  concrete  structures  above  and  at  the  normal  flow  line 
of  the  sewage.  It  is  believed  that  the  disintegration 
was  caused  by  frost  action.  The  thin  vertical  curtain 
walls,  separating  the  sedimentation  chambers  and  gas 
vents  of  the  Imhoif  tanks,  had  also  proved  to  be  too 
light  to  withstand  the  pressure  exerted  by  the  scum  and 
gas  confined  within  the  vents  and  one  failure  of  these 
walls  had  resulted.  There  was  also  deposition  of  large 
quantities  of  settling  solids  in  the  open  influent  channeto 
of  the  tanks. 

The  disintegrated  concrete  has  been  torn  out  and  re- 
placed and  the  curtain  walls  strengthened.  The  open 
influent  channels  have  been  superseded  by  cast-iron  con- 
duits placed  in  the  tank  proper  which  will  not  only  over- 
come the  deposition  troubles  but  facilitate  the  reversing 
of  flow  through  the  tanks  as  well.  The  size  and  shape 
of  the  dosing  tanks  has  also  been  changed  to  improve  the 
distribution  on  the  trickling  filters.  As  an  addition,  25.- 
000  sq.ft.  of  sludge  drying  bed  area  has  been  provided. 


il 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  ot  engineers  and  contractors. 
The  range  of  interest  should  be  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


Temperature  Stresses  in  Concrete  Pavement 

Sir — In  cases  where  it  appears  advisable  to  use  a  rein- 
forced-concrete  pavement  from  the  standpoint  of  economy 
or  for  other  reasons  it  is  gratifying  to  note  the  growing 
tendency  on  the  pai-t  of  the  leading  highway  engineers  and 
designers  to  reinforce  these  pavements  against  temperature 
stresses  and  incipient  failures  caused  by  these  stresses. 

I  have  felt  for  some  time  that  damage  to  concrete  pave- 
ments was  primarily  caused  by  the  pounding  of  traffic  upon 
the  small  cracks  resulting  from  temperature  stresses.  In 
spite  of  our  present  meager  knowledge  and  data  on  the 
location  of  and  amount  of  maximum  sti-ess  in  a  pavement 
due  to  static  load,  impact  and  varying  subgi-ade  conditions, 
we  are  at  least  making  a  very  important  forward  step 
in  taking  care  of  the  stresses  due  to  temperature,  await- 
ing in  the  meantime  for  more  data  on  stresses  due  to 
other  causes.  C.  N.  Conner, 

Raleigh,  N.  C,  Assistant  Engineer,  North  Carolina 

Dec.  2.  State  Highway  Commission. 

Roof-Shield  Tunneling  and  Imbedded 
Rush  Rods  for  Jacking 

Sir — The  writer,  who  visited  the  Flatbush  Ave.  subway 
tunnel  work  on  several  occasions,  feels  that  Mr.  Briggs' 
paper  in  your  Oct.  27  issue  (p.  676)  is  a  notable  addition 
to  soft-ground  tunneling  literature.  His  illustrations,  his 
descriptions  of  methods  employed  and  his  progress  data 
all  will  prove  useful.  The  use  of  "push  rods"  in  wet  con- 
crete to  take  the  reaction  from  the  hydraulic  jacks  is,  how- 
ever, not  new  as  Mr.  Briggs  intimates.  The  method  was 
i»sed  in  the  Cambridge  subway  built  by  the  Boston 
elevated  road  several  years  since.  In  looking  through  his 
files  for  more  data  on  this  Cambridge  tunnel,  he  found  in 
the  seventh  annual  report  of  the  Boston  Transit  Commis- 
sion (1901)  a  description  of  the  work  on  the  East  Boston 
tunnel,  where  the  same  method  was  employed.  The  six- 
teenth annual  report  of  this  commission  also  states  that  the 
Beacon  Hill  tunnel  work  was  similarly  handled.  Both 
reports  are  profusely  illustrated. 

The  following  memoranda  are  from  the  1901  report  of 
Chief  Engineer  Car.son: 

"1892:  Roof-shield  to  run  on  side  walls  unsuccessfully 
tried  in   Howard   St.   tunnel   in  Baltimore. 

August,  1895,  to  October,  1896:  Roof-shitld  running 
upon  a  track  of  wood  and  steel  laid  on  the  ground  under- 
lying the  arch  (not  on  the  tunnel  walls)  by  M.  Chagnaud 
on  the  Collecteur  de  Clichy,  Paris. 

December,  1896,  to  April,  1897:  Roof-shield  running  on 
side  walls  of  the  tunnel,  section  6   of  the  Boston   subway. 

1899:  Roof-shields  running  on  side  walls  used  on  the 
extension  of  the  Orleans  R.R.  into  Paris.  Roof-shields  run- 
ning on  track  of  wood  and  steel  used  on  the  Metropolitan 
tunnels. 

The  suggestion  of  using  imbedded  metal  rods  in  masonry 
w:ills  for  jacks  to  push  against  was  made  by  Walton  I.  Aimg 
of  New  York  in  conversation  with  the  writer  in  1892,  about 
four  years  before  it  was  first  made  use  of  on  section  C  of 
the  Boston  subway." 

On  section  6  "push  rods"  were  used  in  the  arch  of  brick 
masonry.  The  shield  used  in  the  Beacon  Hill  tunnel  weighed 
05  tons  with(jut  jacks,  was  .32  ft.  6  in.  wide,  12  ft.  6  in. 
long,  and  had  fourteen  8-in.  jacks  of  80  tons  capacity.  The 
normal  progress  in  "a  very  hard  mixture  of  sandy  clay  with 
numerous  small  stones  and  boulders"  was  40  to  !)0  ft.  per 
v.'eek,  as  compared  with  155  ft.  per  month  on  Flatbush  Ave. 

New  York,  Nov.  16.  James  F.  Fouhy, 

Consulting  Engineer. 


Data  On  An  Ancient  Dam 

Sir— Mr.  Prelini's  article  on  ancient  dams  in  the  issue  of 
Oct.  6  was  very  interesting  and  it  is  to  be  regi-etted  that 
he  did  not  discuss  the  subject  at  greater  length. 

There  is  some  disagreement  as  to  the  date  of  construction 
and  dimensions  of  the  Elche  dam  in  Spain.  Mr.  Prelini 
states  that  it  was  constructed  in  9i3  A.D.,  while  the  year 
1590  is  mentioned  in  Johnson's  Universal  Cyclopaedia.  If 
built  during  the  reign  of  Abderraman  III  Blr.  Prelini  is 
undoubtedly  correct.  His  figures  for  the  height  and  thick- 
ness at  base  are  52  ft.  and  150  ft.,  respectively.  The  former 
agrees  closely  with  the  height  of  55  ft.  given  in  the  En- 
cyclopaedia Britannica  but  according  to  Johnson's  Cyclo- 
paedia the  height  is  76  ft.  and  base  40  ft.  These  figures  of 
Johnson's  as  well  as  those  for  a  number  of  other  dams, 
agree  with  Wegmann's  profiles.  N.  B.  Hunt. 

Denver,  Colo.,  Nov.  4. 

Sir — Answering  Mr.  Hunt's  queries,  the  article  "Some 
Dams  of  the  Ancients"  was  written  for  the  purpose  of 
detecting  the  rule  followed  by  the  ancients  in  designing 
these  kind  of  structures.  In  it  only  a  few  dams  were  men- 
tioned and  among  them  pi-eference  was  given  to  those 
whereof  the  dimensions  were  known. 

The  apparent  disagreement  about  the  dimensions  of  the 
Elche  dam  is  easily  explained,  when  we  consider  that  the 
present  dam  enclosing  the  reservoir  at  Elche  is  not  the 
original  one  built  by  the  Moors.  The  lands  in  the  southern 
part  of  Spain  were  brought  to  the  highest  degree  of  pro- 
duction under  the  Moorish  domination,  ai.d  such  a  result 
was  obtained  by  an  elaborate  system  of  irrigation  in  which 
the  winter  waters  were  stored  and  used  to  bath  the  lands 
in  the  dry  summer  months.  According  to  S.  P.  Scott,  "His- 
tory of  the  Moorish  Empire  in  Europe,"  during  the  reign 
of  Abderraman  III  the  city  of  Elche  built  a  reservoir  by 
means  of  a  dam  of  the  dimensions  indicated  in  the  article. 
The  slight  diff'erence  between  the  dimensions  of  the  Elche 
dam  as  given  by  Scott  and  the  Brittanica,  i.^  probably  due 
to  the  conversion  of  the  Moorish  standard  mesK^ure  into  the 
English.  The  dam  built  in  913  at  the  time  of  the  Moorish 
domination  must  have  collapsed  in  the  course  of  time,  for 
in  order  to  preserve  the  fertility  of  the  soil  Tiid  maintain 
the  iri-'gation  around  Elche,  another  dam  was  built  perhaps 
in  1590,  as  stated  in  Johnson's  Encyclopedia,  the  latter 
structure  of  larger  dimensions  than  the  old  one. 

My  article  mentioned  only  some  peculiar  dams  built  in 
different  countries  and  by  entirely  different  peoples,  but 
anyone  interested  in  these  studies,  would  find  great 
similarity  in  many  important  events  recorded  in  history  in- 
volving the  construction  of  tempoi'ary  dams,  as  for  instance 
the  crossing  of  the  Jordan  by  the  Israelites  under  the  guid- 
ance of  Joshua,  and  the  t:iking  of  the  city  of  Mnntinea  by 
Agesipolis  as  described  by  Xenophon  in  "Hellenica."  Un- 
fortunately the  modern  engineer  is  too  busy  to  devote  part 
of  his  time  to  the  study  of  what  has  been  done  in  the  past, 
but  time  will  come  when  these  refinements  of  our  profession 
will  be  better  appreciated  and  investigated. 

New  York,  Nov.  10.  CuARLEa  Prelini. 


Double-Slab  Concrete  Road  Successful 
in  California 

Sir — I  am  interested  in  the  article  in  Engineering  News- 
Record,  Nov.  17,  1921,  p.  804,  entitled  "New  York  Develops 
Doulde-Slab  Concrete  Roads." 

We  have  been  building  the  same  type  of  road  since  1919. 
The  first  one-half  mile  experimental  section  met  with  so 
much  favor  that  we  now  have  completed  a  total  of  32.7 
miles.  We  make  our  concrete  slab  8  ft.  wide  and  the 
macadam  center  4  ft.  wide  but  add  a  2  ft.  macadam 
shoulder  on  each  side,  making  the  road  24  ft.  wide  over  all. 
The  macadam  shoulder  o;,  found  to  be  a  great  protection  to 
the  outer  edge  of  the  concrete  slab  and  also  protects  the  sub- 
grade  from  drying  out  during  the  dry  season. 

Most  of  this  type  of  road  has  been  built  on  an  adobe 
subgrade.  In  fact,  the  idea  of  designing  it  was  to  get  a 
slab  which  would  not  crack  longitudinally.  So  far,  it  hns 
proven  satisfactory,  not  a  single  crack  has  shown  up  since 
placing  the  macadam  center  and  shoulder. 

The  greatest  advantage  developed  so  far  is  increased 
safety.    On  our  heavily  curved  sections,  no  driver  has  ever 
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been  caueht  cutting  the  corners.  The  driving  public  is  very 
enthusiastic  about  the  pavement  and  not  only  claims  it  is 
safer  to  drive  on,  but  finds  it  faster  with  the  same  degree 
of  safety. 

After  two  years'  experience  with  the  8-ft.  slab  we  do 
not  feel  that  we  would  be  justified  in  making  it  wider,  but 
would  prefer  using  the  same  money  in  extra  thickness  or 
additional  subgrade  work.  We  have  been  making  our  con- 
crete slab  5  in.  thick,  and  the  oil  macadam  5  in.  thick,  with 
a  crown,  so  that  it  is  2  in.  higher  than  the  concrete. 

Martinez,  Cal.,  R-  R-  Arnold, 

Nov.  23.  County  Surveyor. 

Public-Utility  Motor  Vehicles  Should  Pay 
More  Than  Private  Cars 

Sir — It  has  been  my  pleasure  to  read  your  painstaking 
study  of  "The  Trend  of  Motor-Vehicle  Legislation,"  pub- 
lished in  your  issue  of  Sept.  1,  p.  3.54.  Again,  one  is  struck 
by  the  fact  that  our  division  into  48  detail  sovereignties  and 
one  blanket  sovereignty  is  a  great  hindrance  to  the  settle- 
ment of  problems  that  have  no  real  relation  to  political  sub- 
divisions. 

Yet  despite  the  great  variety  and  diversity  of  the  prac- 
tices listed,  no  wide  recognition  seems  to  have  been  given 
to  the  difference  between  the  privately  used  motor  vehicle 
and  the  public-utility  motor  vehicle.  The  difference  can 
be  very  great.  A  private  automobile  mounted  on  pueumatic 
tires  may  use  the  public  highway  to  the  extent  of  but 
5,000  to  10,000  miles  per  annum;  a  public  motor-bus 
mounted  on  solid  tires,  but  carrying  an  engine  of  the 
same  horse-power  rating,  may  be  running  over  the  same 
highway  to  the  extent  of  30,000  to  40,000  miles  a  year. 
It  would  clearly  be  unjust  to  treat  both  vehicles  alike  from 
the  tax-gatherer's  standpoint. 

Great  Britain's  experience  with  public-utility  motor 
vehicles  goes  back  farther  than  our  own,  so  that  possibly 
our  legislators  may  gain  something  of  value  from  her. 
Until  the  passage  of  the  Roads  Act  of  1920,  the  principal 
tax  was  one  of  12c.  per  Imperial  gallon  (277i  cu.in.)  of 
gasoline  to  those  who  bought  less  than  500  gal.  a  year, 
and  half  that  amount  of  those  who  bought  more.  Prac- 
tically, then,  the  public-utility  operator  as  a  wholesale  user 
was  being  favored  over  the  people  who  imposed  less  wear 
and  tear  on  the  roads!  This  tax  in  its  earlier  form  (1910) 
had  been  imposed  "for  the  improvement,  construction  and 
maintenance  of  roads  in  the  United  Kingdom,  and  to  render 
financial  assistance  to  the  County  Councils,"  but  by  1915 
war  conditions  led  to  the  end  of  this  pleasing  arrange- 
ment. During  the  following  years,  the  county  councils  made 
their  own  rules  as  to  how  much  local  public  utilities  should 
pay  toward  road  upkeep  regardless  of  their  national  s^aso- 
line  tax  and  nominal  license  fees.  These  roadway  upkeep 
charges  varied  from  1  to  8c.  per  vehicle-mile,  and  their 
fluctuations  from  year  to  year  and  county  to  county  were 
a  source  of  severe  irritation  to  the  operators  of  public- 
utility  vehicles  such  as  motor-buses  and  char-a-bancs. 

In  the  legislation  known  as  the  Roads  Act  of  1920,  we 
see  the  advantage  of  dealing  with  one  government  instead 
of  49.  The  taxing  powers  of  the  county  councils  have  been 
abolished  because  the  new  taxes  are  intended  to  cover  every 
proper  assessment  against  motor  vehicle  operation.  The 
funds  from  this  taxation  go  to  the  Ministry  of  Transport 
which,  in  turn,  may  assist  the  several  councils  in  road 
maintenance.  Thus,  Sir  Henry  Maybury,  director-general 
of  the  Ministry  of  Transport  told  the  Devonshire  County 
Council  on  Sept.  17,  1920,  that  it  was  the  intention  of  the 
government  to  subsidize  first-class  roads  (say  20  ft.  wide) 
to  the  extent  of  50  per  cent  and  second-class  roads  to  the 
extent  of  25  per  cent.  In  any  case,  the  writer  has  observed 
that  subsidies  are  being  granted  from  time  to  time,  even 
to  the  extent  of  helping  to  pay  for  individual  machines 
like  a  road  roller. 

Now  with  regard  to  the  details  of  the  taxes  which  be- 
came effective  Jan.  1,  1921:  A  clear  distinction  is  made 
between  public-utility  vehicles  and  private  vehicles;  and 
there  is  also  a  distinction   betwcon   the  use  of  the  former 


in  the  London  metropolitan  area  and  outside  of  it.  Other- 
wise, all  rates  are  uniform  throughout  the  United  Kingdom. 
The  lowest  tax,  15  shillings  ($3  at  present  exchange  of 
$4  to  the  pound),  is  charged  against  street  cars,  inasmuch 
as  street  railways  make  heavy  payments  for  paving  under 
long  existing  franchise  obligations.  We  then  come  to 
motor-buses  and  char-a-bancs  which  are  rated  as  follows: 

In  Lundua  .\rea     Elsewhere 

Not  more  than    6  scats £15  £12 

Not  more  to     n  1 4  seats t  30  £  24 

Not  more  than  20  seats £  45  £  56 

.Not  more  than  26  seats £  60  £48 

Not  more  than  32  seats £  72  £  60 

More  than  32  seats £  «  •  £  70 

With  regard  to  the  foregoing,  it  is  a  truism  that  no 
sooner  is  a  law  passed  than  its  weaknesses  begin  to  come 
out.  This  summer  the  writer  ran  across  a  British  operator 
who  had  delib:>rately  r.^moved  two  seats  from  his  26-seat 
buses  in  order  to  save  £12  a  year  tax.  It  will  also  be 
seen  that  the  tax  does  not  contemplate  buses  seating  much 
more  than  32.  When  the  Act  was  passed,  most  buses 
in  London  were  34-seaters;  now  the  standard  is  46  seats 
with  plenty  of  51-seaters  under  way.  The  London  General 
Omnibus  Co.  averaged  £63  annual  total  taxes  under  the 
old  rules  for  every  bus  in  stock  or  £79  for  the  average 
number  of  buses  in  operation.  The  new  tax  of  £84  is  per 
bus  in  stock,  but  there  has  been  no  real  increase  in  taxation 
per  seat. 

Without  going  into  detail,  it  may  be  pointed  out  that 
private  cars  are  taxed  on  a  horse-power  basis,  £6  if  not 
exceeding  6  hp.  and  £1  for  each  additional  horse-power  or 
fraction  thereof.  Motor-trucks  are  taxed  on  an  unladen 
weight  basis  from  £10  for  vehicles  of  1.2  long  tons  to 
£30  for  trucks  of  4  long  tons  plus  £2  for  a  trailer.  The 
low-speed  road  locomotives  so  popular  in  England  are 
charged  £25  up  to  8  tons,  £28  up  to  12  tons  and  £30  if  over 
12  tons.  Tractors  cost  from  £6  to  £21,  but  plowing  engines, 
etc.,  for  farm  use  pay  the  nominal  charge  of  only  5  shillings. 
Cycles  range  from  £1/10  fur  weights  of  less  than  200  lb. 
to  £4  for  motor-cycles  with  side  car. 

This  is  the  situation  to-day,  but  there  are  strong  auto- 
motive interests  agitating  for  a  tax  based  primarily  upon 
fuel  consumption.  This  idea  is  opposed,  for  obvious  reasons, 
by  public-utility  operators.  Walter  Jackson, 

New  York  City,  Nov.  19.  Motor  Bus  Consultant. 

Motor  Fees  Yield  $108,213,165  in  6  Months 

A  total  of  9.24.5,19.5  passenger  automobiles,  trucks, 
and  commercial  vehicles.  28,114  trailers,  and  177,234 
motor  cycles  were  registered  in  the  48  .states  and  the 
District  of  Columbia  during  the  first  six  months  of  the 
present  year,  according  to  the  U.  S.  Bureau  of  Public 
Roads.  As  a  result  of  these  registrations  and  the 
licensing  of  drivers,  the  states  and  district  collected, 
during  that  period,  a  total  gross  revenue  of  $108,- 
213,10,5.  The  figures  show  an  increa.se  of  nearly 
$G.000,000  over  the  full  year  of  1920,  when  such  rev- 
enues totaled  $102,546,212.  "Of  the  1920  regi-stration 
revenues,"  says  the  bureau.  "$97,671,742.  or  95  per 
cent,  was  available  for  road  work.  Of  the  registration 
revenues  collected  during  the  first  six  months  of  the 
current  year  $101,793,416  is  available  for  road  work, 
either  by  the  state  highway  departments  or  local  road 
officials"  is  94  per  cent — an  apparent  decrease  of  1  per 
cent,  but  the  increase  seems  more  apparent  than  real, 
because  in  some  states  the  funds  do  not  become  avail- 
able until  the  end  of  the  year.  Ten  .state  legislatures 
have  imposed  a  tax  on  gasoline  during  the  current  year. 
They  are  Arkan.sas,  Arizona,  Connecticut,  Florida, 
Georgia,  Montana,  North  Carolina,  Pennsylvania,  South 
Dakota,  and  Washington.  Prior  to  this  year  Colorado, 
Kentucky,  New  Mexico,  and  Oregon  had  levied  such  8 
tax. 


December  22,  1-921 
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Pile  Holes  Blasted  for  Ocean  Pier 

By  H.  H.  Braun 

Engineer  Constructor,  Manila,  P.  I. 

PRECAST  concrete  piles  set  in  holes  drilled  13  to 
15  ft.  deep  in  a  hard  bottom  were  employed  in 
building  a  reinforced-concrete  pier  at  Manila,  P.  I.  The 
bottom,  ranging  in  depth  trom  10  to  26  ft.,  is  a  volcanic 
formation,  intermediate  between  soft  rock  and  very- 
hard  hardpan,  with  no  overburden.  It  was  utterly  im- 
possible to  drive  a  pile  directly  in  any  manner. 

The  first  effort  to  meet  tne  conditions  failed.  A 
12-in.  iron  pipe  was  rigged  in  the  leads  of  the  pile 
driver,  lowered  to  the  bottom,  and  a  heavy  lli-in.  well 
drill  bit,  operated  by  the  pile-driver  engine,  put  to  work. 
Two  holes  were  completed,  but  it  was  impossible  to  drive 
an  18-in.  pile  into  a  12-in.  hole. 

The  ne.xt  method  proved  very  successful.  A  frame 
and  scaffold  was  built  out  over  the  end  of  a  flat  scow, 
supporting  three  3-in.  pipes,  spaced  to  agree  with  the 
three  piles  in  the  bent.  Two  piles  only  were  used  in 
the  stem  of  the  pier.  After  tne  scow  was  properly 
lined  and  centered,  the  pipes  were  lowered  to  the  bot- 
tom, an  expansion  bit,  Fig.  1,  inserted  and  a  3^-in. 
hole  drilled  about  18  in.  into  the  rock,  into  which  the 
pipe  was  lowered.  This  served  to  center  and  hold  the 
3-in.  pipe  casing  for  subsequent  drilling  and  blasting. 
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FIG.  1.     EXPANSION  BIT  FOR  CHURN  DRILL.S 

water,  and  diagonal  sway  braces  from  these  struts  to 
the  deck  beams.  Fig.  2.  In  the  stem  of  the  pier  every 
second  pair  of  bents  only  was  thus  braced. 

To  connect  the  bracing  system  to  the  precast  piles, 
the  pile  was  first  roughened,  and  a  wide  piece  of  wire 
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PILE  BRACING  AND  CONNECTIONS 


Holes  were  then  drilled  down  through  the  pipes. 
Three  bits  were  used,  each  4  ft.  long,  and  2J  in.,  2}  in. 
and  2  in.  in  diameter  respectively,  made  to  screw  onto 
the  end  of  a  long  l^-in.  common  pipe  handle. 

Progress  was  slow  and  the  work  diflicult,  parUy  be- 
cause the  swells  made  it  hard  to  center  and  hold  the 
scow  in  place.  It  required  usually  12  hours  to  drill 
and  blast  a  set  of  holes  to  a  depth  of  10  to  13  ft. 

During  typhoons,  the  pier  is  subject  to  violent  wave 
action.  The  water  is  23  ft.  deep  at  low  tide,  the  deck 
is  12  ft.  higher,  and  as  the  piles  driven  into  the 
blasted  rock  seemed  to  be  deficient  in  lateral  stability, 
it  was  deemed  necessary  to  incorporate  a  thorough  sys- 
tem of  bracing.  As  it  was  not  practicable  to  drive 
batter  piles  for  this  purpose;  each  pile  was  braced  each 
way   by    reinforced-concrete    horizontal    struts    at    low 


mesh  wrapped  around  it.  Then  a  hoavy  clamp,  made  of 
J  X  4-in.  flat  iron  was  bolted  around  the  pile,  and  over 
the  mesh.  The  brace  reinforcement  was  then  hooked 
around  and  through  the  clamp  bolts,  the  wire  mesh  bent 
over  the  clamp,  and  the  joint  braces  concreted  at  the 
same  time  as  the  deck. 

This  design,  with  bracing  below  the  deck  and  down 
to  low  water,  would  present  elements  of  danger  in  any 
location  subject  to  wave  action,  if  ice  or  debris  were 
liable  to  accumulate.  While  there  are  terrific  waves  at 
the  site,  there  is  almost  no  debris,  and  there  is  of 
course  no  ice  problem.  Reinforced  concrete  in  tropical 
seas  is  particularly  liable  to  failure  if  all  steel  is  not 
deeply  embedded  in  the  concrete.  Extreme  care  was 
exerci.sed  in  constructing  the  brace  joints,  to  obtain  a 
sufficient  cover  of  rich,  impervious  concrete. 
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Federal  Budget  Provides 
for  Engineering  Work 

Details     of     ST'i.OOO.OOO     Appropriation 
Announced  in  Last  Week's  Issue 

For  the  cun-.-nt  fiscal  yeav  $9,000,000 
ha&  been  made  available  for  canal  work, 
\vln.rea:s  only  $4,241,174  is  asked  for 
that  wovTc  during  the  next  tiscal  year. 
The  reduction,  in  the  Interior  Depart- 
ment estimate  is  due  largely  to  the 
decrease  in  the  amount,  requested  for 
reclamation  work.  The  amount  appi-o- 
priated  for  '^he  cu^renti  year  was  un- 
usually large,  due  to  the  ticcumulation 
of  funds  under  the  oil-land  leasing  act. 

Details  of  Appropriations 
For  public  works  under  the  Treasury 
Department,  which  include:,  construc- 
tion, extensions  and  repairs  to  customs 
houses,  postoffices,  hospita)s,  quaran- 
titiB  stations,  and  other  public  build- 
ings, $5,471,800  is  asked.  The  appro- 
priation for  the  current  fiscal  year  was 
$2,560,631  for  public  works  in  the 
Treasury  Department.  The  estimates 
cal!  for  §48,457,722  for  public  works 
coming  under  the  jurisdiction  of  the 
War  Department.  The  appropriations 
for  this  item  for  the  current  fiscal 
year  aggregate  $34,775,578.  The  amount 
requested  for  public  works  under  the 
Navy  Department  is  $5,134,000,  as  Com- 
pared with  $4,837,000  appropriated  for 
the  current  fiscal  year.  The  total  asked 
for  the  Interior  Department  public 
works  is  $8,414,7.50,  whereas  $21,113,000 
was  appropriated  for  the  current  year. 
The  sum  of  $1,283,500  is  asked  for  the 
construction  and  repair  of  lighthouses, 
beacons  and  fog-signals,  which  are 
under  the  jurisdiction  of  the  Depart- 
ment of  Commerce,  as  compared  with 
$1,006,500,  the  current  year's  appro- 
priation. 

The  larger  items  which  make  up  the 
public  works  total  are  as  follows:  For 
the  construction  of  a  three-story  build- 
ing to  provide  vault  si)aco  for  the 
Treasury  Department  $1,000,000;  for 
the  site  of  the  National  Archives  Build- 
ing, $500,000;  quarantine  stations, 
$77,000;  marine  hospitals,  $351,000;  for 
extension  and  repair  of  public  build- 
ings, $931,500;  for  installation  and  re- 
pair of  mechanical  equipment  in  com- 
pleted public  buildings,  $855,000;  forti- 
fications and  other  works  of  defense, 
$7,000,000;  for  repairs  and  improve- 
ments at  arsenals  and  depots,  $805,000; 
for  the  construction  and  enlargement 
of  military  posts  in  the  Hawaiian  Is- 
lands, $1,059,190;  for  constructon  and 
enlargement  of  buldings  at  military 
posts  $916,000;  Gatun  storage  plant, 
$1,028,800;  Fort  Clayton,  C.  Z.  bar- 
racks and  quarters,  $1,567,600;  build- 
ings and  grounds  in  and  around  Wash- 
ington, $752,126. 

Other  items  are:  Rivers  and  harbors 
(including  continuing  contract  work), 
$34,055,260;  repairs  Capitol  building, 
$1.53,.500;  bridge  Navy  Yard,  Ports- 
mouth, N.  H.,  $250,000;  drfdiring  and 
nile  caps,  Philadelphia  Navy  Yard. 
$200  000;  wharves  and  quay-walls  and 
dredging.  Mare  Island  Navy  Yard, 
1360,000;  pier  No.  4  rifle  range,  central 
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Hold  Bonds  for  Premium  Bid 

An  offer  of  par  value  and  accrued 
interest  for  the  $1,250,000  issue  of 
street  improvement  bonds  voted  in 
September,  has  been  refused  by  the 
city  of  Dallas,  Texas.  The  bonds  are 
e.xpectcd  to  bring  a  premium. 
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Certificate  of  Honorary  Membership 
in  National  Engineering  Societies 
Presented  to  Marshal  Foch,  Dec.  13 


I*roffress  Reported  in  Paving 

Brick  Standardization 

As  indicative  of  the  progress  which 
is  being  made  in  the  standardization 
of  paving  brick  (See  Evcfiiieering  Ncicx- 
lircord,  Nov.  24  p.  869)  the  National 
Paving  Brick  Manufacturers  Associa- 
tion has  recently  received  a  letter  from 
the  commander  in  charge  of  the  U.  S. 
Naval  Academy,  to  the  effect  that  com- 
pliance had  been  made  with  the  new 
specifications.  The  U.  S.  Naval  Acad- 
emy requisitions  for  repressed  paving 
brick  have  been  changed  from  the  3-in. 
to  the  3J-in.  depth,  in  accordance  with 
the  new  specifications. 

power  plant  Puget  Sound  Navy  Yard, 
$700,000;  addition  to  machine  shop, 
warehouses,  water  supplv,  Pearl  Har- 
bor Naval  Station,  $681,000;  submarine 
base,  Guam  Naval  Station,  $200,000; 
ordinance  storage  and  water  front  im- 
provements Cavite  Naval  Station,  $163,- 
000;  shore  protection  and  hai'bor  im- 
provement. Great  Lakes  Training  Sta- 
tion, $425,000;  marine  corps  base,  San 
Diego,  $500,000;  naval  hospital,  San 
Diego,  $500,000;  submarine  base,  San 
Pedro,  Cal.,  $100,000;  destroyer  base, 
San  Diego,  $200,000. 


Katy  Road  Plans  Betterments 

The  Missouri  Kansas  &  Texas  R.R. 
plans  to  replace  its  66-lb.  rails  with 
85-lb.  rails  between  Gainesville  and 
Wichita  Falls,  Texas.  The  new  track- 
laying  program  will  be  a  $1,000,000 
project  according  to  W.  M.  Whittenton, 
chief  operating  officer.  Work  on  the 
widening  of  the  tracks  will  be  begun 
after  Jan.  1  and  will  hi  finished  by 
the  middle  of  the  year. 

Completion  of  a  general  inspection 
of  the  Katy  Line  has  been  completed 
by  E.  C.  Henderson  of  New  York, 
general  counsel  for  the  reorganization 
committee  to  perfect  plans  for  the  dis- 
solution of  the  Katy  receivership.  The 
physical  condition  of  the  lines  in  Texas 
was  found  to  be  excellent. 


Conference  on  Uniform  Contracts 
Makes  Progress 

Inspired  by  the  announcement  of 
Secretai-y  Herbert  Hoover,  who  opened 
the  sessions,  that  its  determinations 
would  have  the  influence  and  backing 
of  the  Department  of  Commerce,  the 
conference  on  uniform  construction 
contracts  held  Dec.  15  and  16,  in  Wash- 
ington, D.  C,  made  progress  in  organiz- 
ing for  the  task  before  it. 

Doll-gates,  or  their  alternates,  were 
present  from  each  of  the  nine  national 
organizations  listed  in  Engineering 
Ncira-Rccnrd,  Nov.  24,  p.  873.  To  this 
membership  the  committee  added  R.  C. 
Marshall,  Jr.,  representing  the  Asso- 
ciated General  Contractors  and  William 
B.  King,  representing  the  American 
Bar  Association.  Onward  Bates  of 
Chicago,  representing  the  Western  So- 
ciety of  Engineers,  was  elected  per- 
manent chairman  and  Ward  P.  Christie, 
research  engineer,  Associated  General 
Contractors,  was  appointed  secretary. 
Washington,  D.  C,  was  tentatively 
adopted  as  the  meeting  place  for  the 
committee  in  session. 

Statements  were  received  from  Wil- 
liam S.  Parker,  W.  D.  Faucette  and 
H.  K.  Bishop  explaining  the  purpose 
and  the  procedure  followed  in  develop- 
ing the  standard  contracts  of  the 
American  Institute  of  Architects,  the 
American  Railway  Engineering  Asso- 
ciation and  the  V.  S.  Bureau  of  Public 
Roads.  A  standard  form  of  agreement 
for  all  constructon  and  schedules  of 
general  conditions  for  highway  con- 
struction, building  construction  and 
railway  construction,  which  had  been 
drafted  by  the  Associated  General  Con- 
tractors, were  then  read  and  accepted 
as  a  basis  for  discussion.  The  pro- 
cedure, it  was  agreed,  should  be  to 
consider  first  the  stnnilard  agreement, 
section  by  section,  to  adopt  or  reject 
each  section,  and  redraft  the  adopted 
sections  as  general  principles  govern- 
ing all  contracts.  With  this  task  com- 
pleted the  committee,  it  was  considered, 
would  be  co-ordinated  with  the  task  be- 
fore it  so  that  it  could  determine  a 
plan  of  procedure  which  could  be  placed 
before  the  various  organizations  with 
requests  for  authority  to  proceed. 
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Florida  County  to  Sell 
Road  Bonds 

The  first  part  of  the  Orange  County 
(Florida)  $2,250,000  road  bond  issue 
is  to  go  on  the  market  soon.  Funds 
received  from  the  sale  of  the  bonds 
will  build,  according  to  present  plans, 
a  15-mile  stretch  to  be  known  as  the 
Mount  Dora  and  Plymouth  Highway. 
It  is  possible  that  the  Major  Charles 
A.  BrowTi,  state  highway  engineer, 
will  take  charge  of  the  county  program 
which  includes  the  construction  of  close 
to  50  miles  of  road. 


Hoist  Runners — Not  Engineers 

At  a  recent  meeting  of  the  New  York 
Assembly,  American  Association  of 
Engineers,  held  in  Albany,  N.  Y.,  the 
following  resolution  was  unanimously 
adopted: 

"It  is  the  sense  of  this  meeting  that 
engineers,  when  drawing  up  contracts, 
supplementary  agreements  for  extra 
work,  and  at  all  'other  times,  should 
discontinue  the  designation  as  engineer, 
of  hoist  runners,  engine  drivers,  and 
all  others  engaged  in  allied  trades  and 
employment." 


Hydraulic  Plant  for  Diamond 
Mining  in  Arkansas 

Part  of  the  large  amount  of  equip- 
ment that  is  being  purchased  and  in- 
stalled for  the  operation  of  diamond 
mines  in  Pike  County,  Ark.,  will  be  a 
hydraulic  plant,  as  extraction  of  dia- 
monds there  is  susceptible  of  that 
method.  At  present  only  experimental 
work  has  been  done,  but  a  company 
capitalized  at  $10,000,000  has  been 
formed  and  several  large  gems  have 
been  mined. 

New  Jersey  Commuters  Organize 
for  Rapid  Transit  to  New  York 

A  New  Jersey  Metropolitan  Rapid 
Transit  Committee  of  15  to  take  steps 
to  secure  facilities  for  landing  pas- 
sengers in  New  York  City  near  their 
places  of  business  is  to  be  appointed  as 
a  result  of  a  Bi-State  Rapid  Transit 
Conference  of  representatives  of  the 
five  New  Jersey  counties  of  northeast- 
ern New  Jersey  held  at  Paterson,  N.  J., 
Dec.  15,  under  the  auspices  of  the 
City  Plan  Commission  of  Paterson. 
The  committee  will  be  appointed  by 
B.  H.  Saunders,  chairman  of  the  com- 
mission and  of  the  conference. 

The  discussion  at  the  conference  was 
centered  on  an  address  by  Herbert  S. 
Swann,  city  planner.  New  York  City, 
epitomizing  a  longer  address  on  "A 
Bi-State  Rapid  Transit  Plan"  recently 
made  to  the  Paterson  City  Plan  Com- 
mission and  now  available  in  printed 
form.  In  brief,  Mr.  Swann  advocates 
"bringing  the  Jersey  railroads  into 
Manhattan  and  linking  them  with  New 
York  Central,  New  Haven  and  Long 
Island  lines  in  a  manner  to  provide 
fast?r  travel  for  the  whole  metropolitan 
area."  Mr.  Swann  also  urges  the  need 
for  better  north  and  south  transit 
facilities  in  the  New  Jersey  metro- 
politan district  so  as  to  obviate  the 
present  necessity  of  travelling  to  the 
Jersey  shore  of  the  Hudson  on  one 
radial  line  and  back  again  on  another 
— to  get  from  Paterson  to  Plainfield, 
for  instance. 

Besides  addresses  by  residents  of  the 
proposed  New  Jersey  Metropolitan 
Rapid  Transit  District,  Daniel  L. 
Turner,  consulting  engineer,  New  York 
Transit  Construction  Commission, 
spoke  on  "The  New  Jersey  Commuter 
in  the  Subways"  and  remarks  were 
made  by  representatives  of  several 
railways.  A  letter  was  sent  by  Samuel 
Rea,  president  of  the  Pennsylvania 
Railroad,  in  which  he  stated  Mr. 
Swann's  suggestion  for  the  use  of  the 
Pennsylvania  tunnels  and  terminals  by 
still  other  railways  is  barred  by  the 
fact  that  the  capacity  of  these  facili- 
ties has  been  reached,  so  it  is  only  a 
question  before  the  Baltimore  &  Ohio 
and  Lehigh  can  no  longer  be  accom- 
modated. 


To  Call  for  Bids  on  Hudson 
Vehicle  Tunnel 

With  the  signing  of  the  long  de- 
layed contract  with  the  Erie  Rail- 
road, involving  property  rights  in 
Jersey  City  in  the  vicinity  of  the 
proposed  tunnel  entrance  and 
ventilating  shafts,  the  chief  ob- 
stacle in  the  way  of  starting  work 
on  the  vehicular  tunnels  under  the 
Hudson  River  from  New  York 
City,  has  been  removed  and  pres- 
ent plans  of  the  New  York  and 
New  Jersey  Tunnel  Commissions 
contemplate  issuing  a  call  for 
bids  on  or  about  Dec.  27. 

C.  M.  Holland,  chief  engineer, 
has  announced  the  completion  of 
the  New  York  ventilating  shafts 
by  the  firm  of  Holbrook,  Cabot  & 
Rollins,  the  contractor.  The  work 
has  proceeded  without  a  hitch  and 
the  final  estimate  of  $643,195  was 
approved   Dec.  14. 


Wisconsin  Plans  Road  School 
for  State  Employees 

The  Wisconsin  Highway  Commis- 
sion's Road  School  will  be  held  in  Madi- 
son commencing,  Jan.  23,  1922,  and  con- 
tinue in  session  throughout  that  week. 
All  of  the  engineers  in  the  employ  of 
the  state  department  and  county  road 
officials  will  be  in  attendance.  The 
registration  in  1921  was  over  900. 

The  exhibiting  of  road  machinery  is 
encouraged  by  the  commission,  espe- 
cially that  machinery  which  is  designed 
to  meet  up-to-the  minute  needs  in  road 
construction. 


Florida  Road  Bonds  Unsalable 
Within  Legal  Limits 

Close  to  $5,000,000  worth  of  public 
improvements  are  being  held  up  in 
Florida,  pending  the  ability  of  trustees 
to  secure  the  minimum  the  law  permits 
to  accept  for  Florida  bonds — 95c.  The 
Lake  County  $600,000,  6  per  cent  is- 
sue is  the  latest  example,  bids  of  less 
than  90c.  having  been  recently  rejected 
and   the   issue   ordered   readvertised. 

The  Escambia  County  $1,000,000  road 
bond  issue,  now  two  years  old,  is  still 
awaiting  a  legal  bid,  as  is  Pasco 
County's  $750,000  issue,  which  is  as 
old.  Marion  County  and  Alachua  each 
have  arranged  for  issues  of  $500,000. 
Palm  Beach  County  has  had  trouble  in 
disposing  of  its  issue  of  $400,000  and 
Monroe  County  bonds  likewise  await  a 
call.  Miami  just  rebondcd  for  $400,000 
having  been  unable  to  sell  a  $400,000 
issue  prior  to  a  recent  change  in  the 
form  of  government,  which  made  nec- 
essary revoting  the  issue. 


Pennsylvania  Contractors 
Hold  Road  Conference 

In  Meeting  With  Material  and   Equip- 
ment Men  at  Harrisburg  They  Dis- 
cuss Means  of  Reducing  Costs 

Lower  road-building  costs  and  strict 
adherence  to  its  slogan  of  "Skill,  Integ- 
rity, and  Responsibility"  formed  the 
keynote  of  the  Highway  Construction 
Conference  held  in  Harrisburg,  Pa.,  Dec. 
16,  in  conjunction  with  the  second  an- 
nual meeting  of  the  Associated  Penn- 
sylvania Highway  Contractors,  the  local 
organization  of  the  Associated  General 
Contractors  of  America.  The  morning 
and  afternoon  sessions  were  given  over 
to  discussion  of  road-building  problems 
from  the  point  of  view  of  banker,  surety 
company,  material  and  equipment  manu- 
facturer and  the  state  highway  depart- 
ment, in  order  that  closer  co-operation 
might  be  secured  among  all  interests 
concerned  in  the  building  of  highways. 
H.  H.  Wilson,  president  of  the  Pennsyl- 
vania contractors'  organization,  and 
resident  managing  partner  for  Winston 
&  Co.,  presided,  and  acted  as  toast- 
master  at  the  banquet  which  concluded 
the  meeting  in  the  evening. 

The  need  for  frankness  on  the  part 
of  the  contractor  in  his  dealings  with 
the  banker  was  emphasized  by  E.  J. 
Stackpole,  director  of  the  First  Na- 
tional Bank  of  Hai'risburg.  "Tell  the 
banker,"  he  said,  "the  whole  story  of 
your  financial  condition  when  you  are 
seeking  a  loan."  The  banker,  accord- 
ing to  Mr.  Stackpole,  stands  ready  to 
co-operate  with  the  contractor  in  meet- 
ing all  reasonable  demands  for  cash. 
The  contractor  must  remember,  he  said, 
that  a  bank  needs  liquid  assets,  and 
loans  should  not  be  requested  for  too 
long  a  period,  for  the  bank's  main 
function,  in  his  opinion,  is  to  help  the 
contractor  over  the  peaks  of  his  finan- 
cial troubles. 

Bonding  Costs 

A  lively  discussion  was  precipitated 
by  the  address  on  methods  employed  by 
surety  companies  in  underwriting  risks 
by  E.  C.  Lunt,  vice-president.  Fidelity 
&  Casualty  Co.,  New  York.  The  main 
points  that  interest  the  surety  company 
are  (1)  the  contractor's  financial  condi- 
tion as  determined  from  Dun  and  Brad- 
street,  from  local  bankers,  and  from 
the  contractor's  own  financial  state- 
ment; (2)  the  contractor's  record  on 
past  work  and  the  amount  and  condi- 
tions of  his  plant;  (3)  a  comparison  of 
his  bid  with  the  bids  of  other  respon- 
sible contractors  on  the  same  job;  and 
(4)  the  amount  of  work  which  a  con- 
tractor already  has  on  hand.  The  pres- 
ent rate  charged  by  surety  companies 
on  state  highway  contracts,  li  per  cent, 
was  regarded  by  several  contractors  as 
too  high.  The  point  was  brought  out 
that  a  lower  rate  should  be  given  to  an 
old-established,  responsible  bidder  than 
to  a  newcomer  in  the  contracting  busi- 
ness. As  matters  now  stand,  however, 
a  uniform  rate  of  1  i  per  cent  is  charged 
to  all  parties.  The  discussion  ended 
in  the  passage  of  a  resolution  calling 
upon  surety  companies  to  lower  their 
pr  sent  rates  and  to  exercise  more  care 
in  the  assumption  of  risks. 

Speaking  for  the  cement  producers, 
William  Mclntyre,  of  the  Atlas  com- 
pany, predicted  for  1922  a  substantial 
increase  in  the  use  of  cement  both  on 
highway  work  and  building  construc- 
tion.   There  will,  however,  be  no  cement 
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.shortage  next  year.  He  urged  con- 
tractors to  arrange  for  deliveries  well 
ahead  of  the  actual  need  for  them  in 
order  that  mill  production  and  ship- 
ments may  be  co-ordinated.  Contrac- 
tors can  help  the  industry,  he  said,  by 
exercising  greater  care  in  the  handling 
of  cement  bags.  Ernest  Ashton,  of  the 
Lehigh  Portland  Cement  Co.,  made  a 
plea  for  the  use  of  coarse  aggregate 
of  softer  quality  than  is  now  generally 
specified  for  highway  work.  A  resolution 
was  passed  indicating  that  the  cost  of 
highway  construction  could  be  lowered, 
without  affecting  the  quality  of  roads, 
by  changing  state  highway  specifica- 
tions so  as  to  provide  for  other  than 
extremely  hard  grades  of  coarse 
aggregate. 

Speaking  for  the  General  Crushed 
Stone  Co.,  Herbert  Allen  objected  to 
the  present  high  freight  rates  on 
crushed  stone,  a  view  in  which  he  was 
supported  bv  J.  E.  Carroll  of  the  J.  E. 
Can-oil  Sand  &  Gravel  Co.  The  con- 
ference passed  a  resolution  urging  the 
reduction  of  freight  rates  on  sand  and 
stone. 

For  the  asphalt  producers,  William 
King,  of  The  Texas  Co.,  and  Louis 
Young,  of  the  Atlantic  Refining  Co., 
reported  satisfactory  conditions  during 
the  year. 

The  morning  session  of  the  confer- 
ence was  concluded  by  the  passage  of 
a  resolution  offered  by  President  H.  H. 
Wilson  stating  that  road-building  costs 
could  be  reduced  by  the  adoption  of 
a  form  of  contract  between  contractor 
and  material  or  equipment  manufac- 
turer which  would  be  more  binding  on 
both   parties. 

Equipment  Problems 

The  policy  of  "Let  the  buyer  be- 
ware" finds  no  place  in  present  methods 
of  selling  construction  equipment,  ac- 
cording to  Mr.  Goodling,  of  the  Gallon 
Iron  Works  &  Manufacturing  Co. 
George  Sherron,  of  the  Koehring 
Machine  Co.,  urged  a  closer  relation- 
ship between  contractor  and  manufac- 
turer, and  made  a  plea  for  simpler 
specifications  for  equipment  and  mate- 
rials. In  the  field  of  paving  mixers, 
he  said,  the  trend  is  away  from  the 
steam  operated  plant  and  toward  the 
gasoline-engine-driven  unit.  Robert  M. 
Gates,  of  the  Lakewood  Engineering 
Co.,  in  speaking  of  the  mechanical 
handling  of  road  material,  pointed  out 
the  need  for  closer  supervision  of 
operations  and  the  employment  of 
more  competent  mechanics  by  con- 
tractors. For  the  Blaw-Knox  Co., 
Edward  N.  Omitz  favored  greater 
standardization  of  construction  equip- 
ment, citing  as  a  precedent  the  recent 
action  of  the  brick  manufacturers  in 
reducing  the  variety  of  their  products. 
The  discussion  on  plant  equipment 
ended  by  the  passage  of  a  resolution 
urging  a  greater  degree  of  standardiza- 
tion and  suggesting  conferences  be- 
tween representatives  ofthe  Associated 
General  Contractors  and  the  equipment 
manufacturers. 

Representing  the  Pennsylvania  State 
Highway  Department,  Howard  W.  Fry 
commended  the  policy  of  personal  in- 
terviews with  contractors  before  award- 
ing work  in  order  to  determine  their 
construction  experience  and  financial 
ability.  A  large  letting  of  Pennsylvania 
work  is  scheduled  for  February,  in- 
cluding one  25-milc  length  of  road 
divided  into  three  sections. 

Suggestions    as    to   the    outstanding 


Texas  City  to  Extend  Water 
and  Sewer  Facilities 

The  city  council  of  Graham,  Texas, 
has  let  a  contract  for  the  extension 
of  the  water  and  sewer  mains  to  cover: 
An  additional  pump  to  be  installed  at 
the  pumping  station;  a  300,000-gal. 
reinforced-concrete  standpipe;  a  new 
sewage  disposal  plant;  and  a  10-in. 
water  main  from  the  pumping  station 
to  the  standpipe. 


With  the  exception  of  an  address  on 
the  cost  of  financing  construction,  the 
final  sessions  will  be  devoted  mostly  to 
the  transaction  of  association  business. 


Ask  Twenty-Seven  Millions 
for  Rivers  and  Harbors 

The  annual  estimates  of  expenditures 
submitted  to  Congress  Dec.  5  by  the 
President  and  the  Director  of  the  Bud- 
get request  appropriations  totalling 
?27,885,260  for  river  and  harbor  work 
during  the  next  fiscal  year.  This  is 
exclusive  of  the  continuing  contract 
work,  for  which  an  additional  $7,070,- 
000  is  asked.  Of  this  latter  amount, 
$6,670,000  is  intended  for  flood-control 
work  on  the  Mississippi  and  $400,000 
for  flood  control  work  on  the  Sacra- 
mento river.  During  the  current  fiscal 
^ear,  $15,250,000  was  appropriated  for 
the  regular  river  and  harbo-  work  and 
$7,170,000  for  the  flood-contr     work. 


General  Contractors   Announce 
Convention  Program 

Two  sessions  daily  and  one  evening 
session  will  be  devoted  to  association 
business  or  technical  discussion  at  the 
three-days'  convention  of  the  Asso- 
ciated General  Contractors  of  America 
to  be  held  Jan.  17-19,  1922,  at  Cleveland, 
Ohio.  Speakers  of  national  prominence 
will  feature  the  opening  session.  Re- 
ports of  standing  committees  of  the  as- 
sociation wll  be  received  and  discussed 
at  the  second  session. 

On  the  second  day  building  con- 
tractors, highway  contractors,  railroad 
contractors  and  public  works  con- 
tractors will  hold  separate  meetings, 
morning  and  afternoon,  and  in  the  even- 
ing there  will  be  a  general  session  at 
which  the  chairmen  of  the  sectional 
meetings  will  present  summaries  of  the 
day's  work  for  discussion  and  the  action 
of  the  full  convention. 


N.  Y.  Port  Authority  Makes 
Report  on  Plan 

At  a  conference  Dec.  7  of  the  so-called 
advisory  council,  made  up  of  representa- 
tives of  the  various  interests  in  the  Port 
of  New  York,  E.  H.  Outerbridge,  chair- 
man. Port  of  New  York  Authority,  sub- 
mitted what  he  called  a  preliminary  re- 
port of  a  comprehensive  plan  for  the 
development  of  the  Port  of  New  York. 
The  act  creating  the  Port  Authority  re- 
quires that  body  to  submit  to  the  two 
legislatures  before  Jan.  1,  1922,  a  so- 
called  comprehensive  plan  of  the  de- 
velopment of  the  port.  Such  a  plan  had 
been  worked  out  and  reported  by  the 
bi-state  port  and  harbor  commission, 
which  preceded  the  Port  Authority.  The 
latter  body  was  under  no  obligation  to 
report  the  same  plan  as  its  predecessor, 
although  a  large  part  of  the  per.sonnel 
of  the  two  bodies  is  the  same  and  their 
technical  staffs  identical. 

The  scheme  presented  in  the  confer- 
ence varies  little  from  the  compre- 
hensive plan  of  the  commission.  It  re- 
emphasizes  the  fact  that  the  problem 
of  the  port  is  a  railway  terminal  prob- 
lem and  to  the  solution  of  that  problem 
it  offers  a  number  of  belt  lines  divided 
into  the  inner  or  water-front  group, 
the  middle  group,  and  the  outer  group. 
It  reiterates  the  fact  that  the  west 
water  front  of  Manhattan  Island  must 
be  cleared  of  terminals  and  made  free 
for  ocean  shipping,  that  the  opposite  or 
Jersey  shore  should  be  developed  for 
pierhead  rail  lines,  and  that  the  terminal 
break-up  stations  must  be  back  of  the 
Palisades  on  the  Jersey  shore  and  back 
from  the  Hudson  water  front  on  Man- 
hattan Island,  with  the  connecting  tun- 
nel and  the  automatic-electric  railway 
emphasized  in  the  earlier  report.  How- 
ever, the  current  scheme  places  the 
necessity  for  the  automatic-electric  rail- 
way somewhat  further  off  than  did  the 
earlier  scheme  and  concentrates  more 
attention  on  the  development  of  the 
ferries  for  motor-truck  transportation 
to  inland  union  terminals. 


features  of  the  road-building  problem 
upon  which  a  fuller  public  understand- 
ing is  needed  were  offered  in  an  address 
by  R.  K.  Tonilin,  Jr.,  associate  editor. 
Engineering  News-Record.  In  discuss- 
ing this  subject  William  Jabine,  of 
Succasfnl  Methods  concurred  in  the 
opinion  that  publicity  for  road  work 
in  the  future  should  come  from  the 
road-builder  rather  than  the  road 
"booster." 

The  speakers  at  the  banquet  included 
Charles  F.  Puff,  Jr.,  secretary  and  gen- 
eral manager  of  the  Associated  Penn- 
sylvania Highway  Contractors,  Lt.-Gov. 
J.  E.  E.  Beidleman,  Daniel  A.  Garber, 
director  of  the  Associated  General  Con- 
tractors, W.  D.  Hill,  president-elect  of 
the  Pennsylvania  organization,  and 
Henry  H.  Wilson,  the  retiring  president, 
who  acted  as  toastmastcr.  Mr.  Beidle- 
man denied  rumors  that  the  year  1922 
would  see  a  curtailment  of  state  high- 
way activities  in  Pennsylvania.  The 
state,  he  said,  intends  to  proceed  with 
its  program  and  will  bo  a  leader  among 
the  states  in  permanent  road  construc- 
tion. 


Mr.  Garber  mentioned  high  freight 
rates  as  one  of  the  contractor's  most 
serious  problems.  He  referred  to  the 
Lockwood  Committee's  investigations 
of  the  building  industry  in  New  York, 
emphasizing  the  point  that  in  the  list 
of  indictments  of  equipment  and  mate- 
rial men  the  name  of  not  a  single  con- 
tractor was  to  be  found.  A  committee 
of  the  Associated  General  Contractors 
is  now  at  work  with  representatives  of 
the  Department  of  Commerce  to  secure 
standard  forms  "of  contract  and  elimi-, 
nate  waste. 

The  Associated  Pennsylvania  High- 
way Contractors  has  shown  a  llS-per 
cent  increase  in  membership  during  the 
year  and  now  has  on  its  rolls  90  mem- 
bers. The  new  officers  elected  are: 
President.  William  D.  Hill,  Samuel 
Gamble  Co.,  Pittsburgh;  first  vice- 
president,  Samuel  M.  Irwin,  Union  Pav- 
ing Co.,  Philadelphia;  treasurer,  Lea 
Hunt,  Hand-Hunt  Co.,  Wilkes-Barre. 
The  directors  have  reappointed  Charles 
F.  Puff,  Jr.,  as  secretary  and  general 
manager;  it  was  through  his  efforts 
that  the  conference  was  arranged. 
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Bureau  of  Standards  Asks 

$175,000  for  Structural 

Study 

For  the  continuation  of  its  investiga- 
tion of  structural  materials  the  Bureau 
of  Standards  has  requested  Confess 
to  vote  it  $175,000  to  apply  on  its  work 
during  the  next  fiscal  year.  A  similar 
amount  was  appropriated  for  this 
year's  work.  Of  the  amount  $.'50,000 
is  to  be  devoted  exclusively  to  the  col- 
lection of  information  tending  to  show 
approved  methods  in  building,  planning, 
construction,  standardization  and 
adaptability  of  structural  units. 

For  the  ccntinuation  of  the  investiga- 
tion of  fire-resisting  properties  of 
building  materials,  an  appropriation  of 
$25,000,  the  amount  allowed  for  this 
year,  is  asked.  This  investigation  in- 
cludes a  study  of  the  conditions  under 
which  fire-resisting  materials  may  be 
used  most  efficiently.  Information  con- 
cerning foreign  progress  in  this  parti- 
cular also  is  to  be  undertaken. 

For  a  study  of  methods  of  measure- 
ment and  the  technical  processes  u.sed 
in  the  manufacture  of  clay  products, 
a  continuation  of  the  annual  appropria- 
tion of  $25,000  is  asked. 


Santa  Fe  Plans  Industrial 
Extensions  in  Dallas 

The  Santa  Fe  R.R.  is  planning  to 
make  extensive  additions  and  improve- 
ments in  Dallas  as  a  result  of  an 
inspection  completed  recently  by  the 
assistant  general  manager  and  other 
Santa  Fe  officials.  Freight  facilities 
have  become  inadequate  and  the  Santa 
Fe  officials  have  felt  for  some  time 
ihe  need  of  additional  facilities  for  in- 
dustrial uses  along  its  terminal  tracks. 


New  Truck  Ruling  in  Connecticut 
Involves  Rated  Capacity 

As  a  result  of  a  joint  ruling  made 
Nov.  4  by  Charles  J.  Bennett,  state 
highway  commissioner  of  Connecticut 
and  Bobbins  B.  Stoeckel,  commissioner 
of  motor  vehicles  any  person  desiring 
to  register  a  commercial  motor  vehicle 
for  an  increase  over  its  rated  capacity 
must  secure  from  the  engineering  de- 
partment of  the  company  manufactur- 
ing such  motor  vehicle  a  certificate  to 
the  effect  that  such  vehicle  or  type 
of  vehicle  is  capable  of  being  safely 
operated  under  all  conditions  at  all 
times  when  loaded  to  the  increased 
capacity  applied  for. 

It  is  possible,  says  a  recent  bulletin 
of  the  National  Automobile  Chamber 
of  Commerce,  that  the  granting  of  such 
a  certificate  would  constitute  a  war- 
ranty against  possible  mechanical  fail- 
ures in  the  motor  vehicles  resulting 
from  the  overloading  authorized.  More- 
over, in  ca.se  of  accident  arising  from 
the  operation  of  such  an  overloaded 
vehicle,  the  manufacturer  issuing  such 
a  certificate  might  be  liable  for  any 
injury  to  persons  or  damage  to  prop- 
erty. Truck  manufacturers,  it  is  pointed 
out,  should  further  realize  that  by  issu- 
ing such  certificates  they  place  them- 
selves in  the  position  of  sponsoring  or 
even  fostering  the  overloading  evil 
which  the  Truck  Committee  of  the 
Chamber  has  been  steadfastly  opposing. 

The  new  ruling  does  not  change  the 
highway  department's  policy  of  limiting 
gross  loads  to  25,000  lb.  and  loads  per 
inch  width  of  tire  to  800  lb. 


Henry  Turner  Eddy 

With  the  death  of  Prof.  Henry  T. 
Eddy  last  week  one  of  the  notable  fig- 
ures of  an  earlier  generation  in  Ameri- 
can engineering  passed  from  the  stage. 
For  more  than  forty  years  Dr.  Eddy 
taught  engineering,  retiring  in  1912. 
During  the  past  ten  years  he  has  been 
at  work  on  various  problems  of  the 
mechanics  of  reinforced  concrete,  in  co- 
operation with  C.  A.  P.  Turner,  of  Min- 
neapolis. Mr.  Turner  writes  of  Dr. 
Eddy  thus: 

"With  exceptional  mathematical 
knowledge  and  high  scientific  attain- 
ment he  combined  the  fine  character- 
istics of  simplicity,  courtly  manners 
and  gentleness  which  caused  him  to  be 
honored,  loved  and  respected  by  all 
who   came  in   contact  with   him. 

"He  was  born  at  Stoughton,  Mass., 
on  June  9,  1844.  His  early  aptitude  for 
mathematics  was  shown  at  Yale,  where 
he  received  first  prize  in  every  competi- 
tion and  was  awarded  the  senior  gold 


Truck  Legislation  in  Oregon 

One  of  the  iwo  definite  considerations 
before  the  Oregon  legislature  which  was 
called  into  special  session  Dec.  19  con- 
cerns the  loading  of  motor  vehicles.  It 
is  also  possible  that  this  special  session 
will  lake  some  action  on  a  $10,000,000 
bond  issue  for  state  highway  construction, 
the  bonds  to  be  paid  for  by  a  I  cent  addi- 
tional tax  on  gasoline. 


medal  on  his  graduation  in  1864.  He 
received  the  degree  of  Ph.D.  there  in 
1868. 

"From  1869  to  1873  he  was  assistant 
professor  of  mathematics  and  engineer- 
ing at  Cornell,  where  he  received  the 
degree  of  Civil  Engineer,  in  1870,  and 
later  the  first  degree  of  Ph.D.  conferred 
by  that  university.  He  was  adjunct 
professor  of  mathematics  at  Princeton 
in  1873,  but  in  1874  upon  the  organiza- 
tion of  the  new  university  at  Cincinnati 
he  was  elected  to  the  chair  of  mathe- 
matics, astronomy  and  civil  engineer- 
ing, remaining  in  this  position  until 
1890.  During  this  period,  in  1879-1880, 
he  was  on  leave  of  absence  and  studied 
mathematical  physics  at  the  University 
of  Berlin  and  at  the  Sorbonne  and  the 
College  de  France,  Paris. 

"In  1890  he  accepted  the  presidency 
of  the  Rose  Polytechnic  Institute  at 
Terre  Haute.  He  came  to  the  Univer- 
sity of  Minnesota  in  1894  as  professor 
of  engineering  and  mathematics  in 
1906  he  was  made  dean  of  the  graduate 
school  of  that  institution;  and  in  1912 
he  retired,  with  the  title  professor  of 
mechanics  and  Dean  Emeritus.  During 
the  last  fourteen  years  of  his  life,  al- 
most to  the  time  of  his  death,  he  en- 
gaged more  or  less  in  research  work 
in   the   field   of  reinforced   concrete. 

"Dr.  Eddy  was  the  author  of  many 
short  treatises.  Among  them  are 
'Analytical  Geometry'  (1874),  'Re- 
searches in  Graphical  Statics'  (1878), 
'Thermodynamics'  (1879),  'Neue  Con- 
structionen  aus  der  Graphishen  Statik' 
(1880),  'Maximum  Stresses  Under  Con- 
centrated Loads'  (1890),  'Theory  of  Re- 
inforced-Concrete  Floor  Slabs'  (1913), 
and  with  the  undersigned  as  co-author, 
'Concrete  Steel  Construction'  (1914, 
1919). 

"His  treatises  on  'Graphical  Statics' 
(1878)  deserves  to  be  singled  out  from 


Railroad  Commission  Again 

Orders  Los  Angeles 

Union  Station 

Reaffirming  its  former  conclusion 
that  a  union  passenger  station  at  the 
Plaza  site  is  the  fundamental  solution 
of  the  grade  crossing  problem  in  Los 
Angeles,  the  California  Railroad  Com- 
mission on  Dec.  9  directed  the  Southern 
Pacific,  the  Santa  Fe  and  the  Los 
Angeles  and  Salt  Lake  railroads  to  take 
immediate  steps  to  obtain  a  site  within 
the  area  defined  as  the  plaza  location  in 
the  former  decision  and  to  erect  thereon 
a  union  terminal.  This  order  came  as 
the  result  of  the  rehearing  concluded 
some  weeks  ago.  The  report  of  the 
original  decision  was  published  in 
Enyincering  News-Record,  May  12, 
1921,  p.  829. 

Although  adhering  to  the  original 
plan  of  using  the  plaza  site  as  a  joint 
depot  for  the  roads  named  the  decision 
after  the  rehearing  has  some  modifica- 
tions of  the  original  order.  The  present 
order  docs  not  require  the  Pacific  Elec- 
tric Ry.  to  join  with  the  steam  lines  in 
the  use  of  the  plaza  site.  Another 
modification  is  that  the  carriers  them- 
selves are  now  directed  to  submit  plans 
and  estimates  instead  of  leaving  this 
to  a  representative  committee  as  in  the 
original  order.  This  modification  was 
made  after  objection  by  the  railroads. 
The  three  roads  involved  are  required  to 
file  plans  and  estimates  of  cost  of  the 
proposed  stntion  within  six  months, 
together  with  a  statement  of  the  pro- 
portionate expense  each  is  to  bear.  If 
the  carriers  are  not  able  to  agree  on 
the  division  of  cost  the  commission  will 
fix  the  apportionment.  After  approval 
of  the  plans  work  must  be  started 
within  ninety  days  and  completed  within 
three  years,  according  to  the  decision. 


Arkansas  Local  Improvement 
Bonds  Sold  at  Premium 

A  $2,225,000  bond  issue  of  a  local 
improvement  district  which  is  con- 
structing two  bridges  at  Little  Rock, 
Ark.,  across  the  Arkansas  River,  was 
sold  recently  to  a  St.  Louis  bond  house 
at  a  premium  of  .0105  cents  on  the 
dollar.  The  price  was  considered  by 
local  bond  dealers  as  remarkable  in 
view  of  the  conditions  of  the  bond 
market.  The  bonds  bear  6  per  cent 
interest. 

this  list  as  a  work  of  pioneer  character 
rendering  more  advanced  theoretical 
achievement  practicable,  and  also  a 
work  which  might  well  be  adopted  to- 
day in  all  schools  of  engineering. 

"As  the  writer  worked  with  Dr.  Eddy 
for  the  past  fifteen  years,  he  may  be 
permitted  to  recall  that  we  first  met  in 
the  laboratory  of  the  University  of  Min- 
nesota, where  the  \vritcr  was  testing  a 
steel  girder  to  determine  the  relative 
stress  distribution  through  the  stiffenors 
and  web  plates.  The  acquaintance  com- 
menced with  a  friendly  theoretical  con- 
troversy upon  various  matters  of  struc- 
tural mechanics  which  in  effect  contin- 
ued without  interruption  up  to  the  time 
of  the  illness  of  Mrs.  Eddy.  An  earnest 
searcher  for  the  truth,  Eddy  was  ever 
as  pleased  to  find  his  own  premise  in 
error  as  to  prove  that  the  opponent's 
position  was  untenable.  Only  ten  days 
before  his  death  he  was  planning  to  re- 
view the  writer's  work  in  stress-line 
analysis  of  problems  of  elasticity." 
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Water-Wcrks  School  Planned  for 
City  Employees 
A  feature  of  the  Dallas,  Texas.  Health 
Institute  to  be  held  at  Baylor  Medical 
College  Jan.  16-21.  under  the  direction 
of  the  Slate  Director  of  Public  Health, 
u'ill  be  a  wafer-worlds  school  for  city  em- 
ployees. Various  federal  and  state  public 
health  ojfficials.  as  well  as  engineering 
educators  are  to  lecture  at  the  schools. 


Florida  Soon  to  Receive  Bids  on 
Roads  Costing  $2,500,000 

Bids  will  be  received  by  the  Florida 
State  Road  Department  on  Jan.  4  and 
.'),  for  the  construction  of  eight  high- 
way projects  entailing  the  con.^truction 
of  100  miles  of  highways  and  costing 
approximately  $2,500,000.  All  roads 
will  be  16  ft.  wide  with  compacted  rock 
base,  surfaced  with  cement,  concrete, 
asphalt,  bituminous  concrete  or  cement- 
grouted  brick.  Four  of  these  projects 
will  complete  State  Road  No.  1  as 
far  as  Lake  City  from  Jacksonville. 
The  completion  of  the  remaining  two- 
thirds  of  the  road  awaits  the  sale  of 
Escambia  County  bonds  and  the  issu- 
ance of  bonds  by  several  intervening 
counties. 

Large  Water  Main  Laying 
Program  at  Oakland,  Cal. 

A  two-year  program  for  new  water 
mains  and  replacements  of  old  mains 
at  Oakland,  Cal.,  involving  48.8  miles 
of  pipe  at  an  estimated  cost  of  about 
.$1,000,000,  has  been  announced  by 
George  H.  Wilhelm,  vice-president 
and  general  manager.  East  Bay  Water 
Co.  There  will  be  some  ten  milfs  of 
10-  to  30-in.  "sheet  iron"  pipe  and  the 
balance  will  be  of  16  to  4-in.  cast  iron. 


North  Carolina  Road  Work  Active 

During  October  the  North  Carolina 
State  Highway  Commission  awarded 
road  contracts  involving  the  construc- 
tion of  138  miles  of  state  highway  to 
cost  approximately  $2,000,000.  This 
was  exclusive  of  the  usual  additional 
fees  for  engineering,  contingencies,  etc. 
On  the  17  projects  involved  274  bids 
were  received.  A  little  more  than  one- 
third  of  the  mileage  will  be  hard- 
surface  in  type,  and,  including  usual 
clearing,  draining,  small  reinforced 
concrete  bridges,  culverts  and  incidental 
work,  the  average  cost  per  mile  was 
$26,464.  Pavement  widths  are  16  and 
18  ft.  The  average  price  for  the  re- 
maining mileage  which  included  gravel, 
sand-clay  or  top-soil  construction  was 
$8,502  per  mile,  including  the  clearing, 
drainage  structures,  etc. 


Investigates  Delay  in  Sewage 
Dispo.sal  Plant  Building 

The  Mayor  of  Dallas,  Texas,  has 
under  taken  an  investigation  of  the 
long  delay  in  the  construction  of  a 
sewage  disposal  plant  by  Fort  Worth. 
Interest   of    the    Dallas    Mayor    in    the 

Croject  is  explainefl  by  the  fact  that 
oth  cities  are  on  the  Trinity  River  and 
inasmuch  ns  Fort  Worth  is  above  Dal- 
las, the  latter  city  gets  a  highly-pol- 
luted water.  Bonds  for  the  construc- 
tion of  the  disposal  plant  were  issued 
more  than  a  year  ago.  but  for  unde- 
termined reasons  construction  has  been 
delayed. 


Chautauqua  County  Authorizes 
.$1,000,000  Bond  Issue 

At  the  final  session  of  the  Chautau- 
qua County,  N.  Y.,  supervisors  held 
Dec.  9,  approval  of  the  issuance  of 
"l. 000, 000  in  road  bonds  was  unani- 
mously given. 

Campaign  Nets  Million  Dollars 
for  California  Stadium 

A  double-deck,  reinforced-concrete 
and  steel  stadium  to  cost  about  $1,- 
000,000  and  to  accommodate  60,000  peo- 
ple is  proposed  for  the  southwest  corner 
of  the  campus  at  the  University  of 
California,  Berkeley,  Cal.  In  a  recent 
campaign  to  raise  funds  for  building 
the  structure,  $1,014,500  was  secured 
by  the  sale  of  $100  script  books  which 
are  good  for  a  period  of  ten  years, 
redeemable  in  tickets  to  any  football 
game  played  by  the  California  team. 

Under  the  terms  of  an  agreement  be- 
tween the  athletic  boai'ds  of  California 
and  Stanford  universities,  the  annual 
football  game  between  these  two  schools 
was  to  be  played  for  two  successive 
years  in  the  stadium  first  completed. 
Stanford  completed  a  stadium  just  in 
time  for  the  game  this  year.  The  1923 
and  1924  games,  it  is  expected,  will  be 
played  in  the  proposed  Berkley  stadium. 

Arkansas  A.  A.  E.  Organizes 
Advancement  Society 

Follovring  the  publication  last  year 
of  articles  dealing  with  the  methods 
employed  by  local  improvement  districts 
in  financing  highway  work,  the  Ar- 
kansas Chapter  of  the  American  Asso- 
ciation of  Engineer  met  recently  to 
organize  the  Arkansas  Advancement 
Society.  The  objects  of  the  Society 
will  be  to  combat  untruths  regarding 
the  state  and  to  spread  truthful  propa- 
ganda. 

Investigation  of  the  conditions  has 
revealed  the  fact  that  not  a  penny  of 
road-bond  interest  has  been  defaulted. 
Evidence  of  the  activity  of  engineers 
in  spreading  the  truth  about  the  finan- 
cial situation  is  seen  by  residents  within 
the  state  in  the  result  of  a  recent  sale 
of  bridge  bonds  by  Pulaski  county 
which  brought  $1.0105  in  open  compe- 
tition. 

Close  Bidding  for  Main  Piers  of 
Philadelphia-Camden  Bridge 

Eleven  bids  for  building  the  two  main 
piers  of  the  Philadelphia-Camden  sus- 
pension bridge  were  received  by  the 
Delaware  River  Bridge  Joint  Commis- 
sion on  Dec.  19.  Lump-sum  bids  were 
asked,  based  on  sinking  the  Philadel- 
phia caisson  to  El.  — 62  and  the  Camden 
caisson  to  El.  — 86,  with  some  excavation 
below  cutting  edge  and  some  rock  left 
above  cutting  edge.  The  totals  ranged 
from  $1,669,275  to  $2,553,000,  the  aver- 
age being  $2,138,279.  The  individual 
bids  were: 

Holbrook,  Cabot  &  Rollins  Corp.,  New 
York,  and  Keystone  State  Construction 
Co.,  Philadelphia,  $1,669,275;  Founda- 
tion Co.,  New  York,  $1,843,750;  Evre  & 
Johnson,  Philadelphia,  $1,943,744;  Ar- 
thur McMullen,  New  York,  and  Arundel 
Corp.,  Baltimore,  $2,091,800;  Vang  Con- 
struction Co.,  Cumberland,  $2,092,500; 
Booth  &  Flinn,  Ltd.,  Pittsburgh,  .$2,151,- 
750;  11.  P.  Converse  Co.,  Boston,  $2,166,- 
000;  Dravo  Contracting  Co.,  Pittsburgh, 
$2,275,000;  P.  McGovern,  Inc.,  Now 
York,  $2,285,500;  Underpinning  & 
Foundation  Co.,  New  York,  $2,448,750; 
Fred'k   Snare  CoTp.,  Phila.,  $2,553,000. 


Engineering  Societies 


Calendar 


Annual   Meetings 

AMERICAN  CONCRETE  INSTITUTE. 
Detroit.  Mich.  ;  Annual  Conven- 
tion, Cleveland,  Ohio.  Feb.  13-16. 

AMEPaC.\N  ROAD  BUILDERS  AS- 
SOCIATION, New  York;  Annual 
Convention  and  Good  Roads 
Show,  Chicago,  Jan.   17-20. 

AMERICAN  SOCIETY  OF  CTVTL.  EN- 
GINEERS, New  York  City  ;  Annual 
Meeting,  New  Y'ork  City,  Jan. 
18-19. 

ASSOCIATED  GENERAL  CON- 
TR.\CTORS  OF  AMERICA.  Wash- 
ington. D.  C.  ;  .\nnual  Conference. 
Cleveland,  Ohio,  Jan.  17-19. 

FEDERATED  AMERICAN  ENGI- 
NEERING SOCIETIES  (American 
Engineering  Council)  Washington. 
D.  C.  ;  .Annual  Meeting.  Wa.sh- 
ington,  D.  C,  Jan.   5  and  6. 


The    Engineering    Society   of    Akron, 

Ohio,  Mechanical  Section,  will  have  a 
joint  meeting  with  the  local  section 
of  the  American  Society  of  Mechanical 
Engineers  on  Dec.  30.  An  address  on 
"Various  Phases  of  Engineering  Society 
Activity"  will  be  made  by  Dexter  S. 
Kimball,  dean  of  Cornell  University  and 
president-elect  of  the  American  Society 
of  Mechanical  Engineers. 

The  National  Highway  Traffic  Asso- 
ciation held  a  public  meeting  in  New 
York  Dec.  12  to  consider  the  unsatis- 
factory condition  of  the  taxicab  situa- 
tion. 

The  Society  of  Municipal  Engineers, 
Philadelphia  Section,  at  its  meeting 
Dec.  16,  will  be  addressed  by  Messrs. 
Ralph  Modjeski,  George  S.  Webster 
and  Laurence  A.  Bell  on,  "The  Dela- 
ware River  Bridge." 


Personal  Notes 


C.  L.  Z  u  L  L,  formerly  assistant  en- 
gineer on  the  Huffman  dam,  Miami 
Conservancy  District,  Dayton,  Ohio,  is 
now  engineer  for  the  Davis-Hunt  Con- 
struction Co.,  Daj'ton. 

L.  M.  Shumaker  has  been  ap- 
pointed resident  engineer,  Tennessee 
State  Highway  Department,  at  Erwin, 
Tenn. 

William  T.  Peterman,  high- 
way contractor,  St.  Landry,  La.,  has 
been  appointed  chairman  of  the  Louisi- 
ana State  Highway  Commission. 

E.  L.  Miles  has  been  appointed 
county  engineer  in  addition  to  his  regu- 
lar duties  as  county  road  superintend- 
ent for  the  County  of  Victoria,  Ont., 
with  headquarters  at  Lindsay. 

C.  E.  T  I  L  T  0  N,  town  engineer  of 
Phillipsburg,  N.  J.,  has  resigned,  to 
take  effect  Dec.  31. 

Ralph  A.  Beebee  has  been  ap- 
pointed chief  harbor  engineer  by  the 
Oakland,  Cal.,  City  Council. 

Roy  N.  T  0  w  l,  city  commissioner, 
Omaha,  Neb.,  for  three  years,  has 
formed  the  civil  engineering  firm  of 
Towl,  Nelson  &  Schwartz,  with  offices 
in  Omaha.  During  Mr.  Towl's  admin- 
istration many  large  city  planning 
projects  were  initiated  and  some  of  the 
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regrading  projects  were  completed, 
Harry  A.  Nelson  is  a  drainage  engineer 
and  Murray  Schwartz  city  surveyor. 
The  firm  proposes  to  handle  river  bank 
protection,  real  estate  development, 
paving,  water   and   sewerage. 

Leo  Hudson,  who  has  been  in 
consulting  practice  for  the  past  fifteen 
years  and  John  P.  Myron,  form- 
erly with  the  Pittsburgh  Filter  Co., 
have  formed  a  partnership  under  the 
name  of  Hudson  &  BIyron,  engineers, 
Pittsburgh. 

Thomas  B.  Hudson,  for  the 
past  five  years  superintendent  of  con- 
struction at  the  Baltimore  plant  of  the 
Bethlehem  Steel  Co.,  is  now  with  the 
Whiting  -  Tul'ner  Construction  Co., 
Baltimore. 

W.  H.  Wilson  has  resigned  as 
secretary  and  general  manager  of  the 
J.  E.  Moss  Iron  Works,  Wheeling, 
W.  Va.,  to  engage  in  structural  steel 
contracting,  specializing  in  steel  joist 
construction  in  Los  Angeles,  Cal.,  under 
the  name  of  the  Wilson  Steel  Co. 

W.  T.  C  H  o  L  L  A  R,  formerly  with 
the  advertising  and  sales  promotion  de- 
partment of  the  Atlas  Portland  Cement 
Co.  and  the  Lakewood  Engineering  Co., 
has  joined  the  W.  B.  Conkoy  Co.,  Ham- 
mond, Ind.,  printers,  publishers  and 
bookbinders,  as  Eastern  representative. 
He  will  be  associated  with  E.  W.  Breni- 
sen  with  headquarters  in  New  York. 

A.  H.  D  U  N  L  A  P  has  assumed  his 
duties  as  member  of  the  Texas  State 
Board  of  Water  Engineers  to  fill  the 
vacancy  caused  bv  the  death  of  the  late 
Judge  W.   T.  Potter. 

F.  R.  H  0  D  G  D  0  N  of  Joplin,  Mo.,  has 
been    appointed    assistant    engineer    to 
S.  Ashcraft,  city  engineer  of  Joplin. 
Credit  H.   S.  Reifsnyder 

William  C.  Walker,  who  has 
served  the  city  of  Altoona,  Pa.,  for  ten 
years,  has  resigned  as  construction  en- 
gineer and  superintendent  of  the  bu- 
reau of  highways,  Altoona,  to  enter 
road-building  work  with  headquarters 
at  Hollidaysburg,  Pa. 

Ralph  W.  Orebaugh  has  re- 
signed as  city  manager  of  Westerville, 
Ohio,  and  will  engage  in  the  engineer- 
ing and  contracting  business  in  Seat- 
tle, Wash. 

Col.  B.  C.  Baltyk,  of  London, 
England,  representing  the  government 
of  India,  is  in  Canada  in  connection 
with  the  proposed  establishment  of  a 
100,000-hp.  hydro-electric  plant  to  sup- 
,ply  Delhi  and  Lahore  with  light  and 
power. 

Charles  O.  Boyd,  formerly  dis- 
trict highway  engineer  of  Raleigh 
County,  W.  Va.,  has  resigned  to  be- 
come resident  engineer  with  the  Caro- 
lina Engineering  Co.  on  street  and 
sewer  work  for  Wilmington,  N.  C. 

Backes  &  Pfaller,  architects 
and  engineers,  have  discontinued  their 
Janesville,  Wis.,  office  and  have  opened 
an  office  in  Milwaukee. 

E.  A.  W  I  N  T  H  E  R,  and  Edward  A. 
Juul,  architects  and  engineers  have 
opened  offices  in  Sheboygan,  Wis. 

Maurice  L.  McKenna  has 
resigned  as  superintendent  of  construc- 
tion for  the  City  of  Bridgeport,  Conn. 
He  held  this  position  for  four  years  and 
was  formerly  city  engineer  of  Bridge- 
port. 


Edward  S.  Nettleton,  acting 
city  engineer  of  New  Haven,  Conn., 
since  the  resignation  of  Frederick  L. 
Ford,  has  been  appointed  city  engineer. 

Major  G.  E.  Humphrey  has 
resigned  as  manager  of  operations  of 
the  Federal  barge  line  between  St. 
Louis  and  New  Orleans. 

Henry  Negstad  has  been  ap- 
pointed county  highway  superintendent 
of  Brookings  County,  S.  D. 

J.  G  R  E  S  H  A  M,  formerly  engineer  of 
Coldwell  County,  Tex.,  has  iDeen  ap- 
pointed engineer  of  Travis  County, 
Tex. 

A.  A.  Everett,  assistant  city 
engineer  of  Charleston,  S.  C,  until  a 
change  occurred  in  the  city  administra- 
tion in  November,  is  now  engaged  on 
land  survey  and  drainage  work.  His 
experience  covers  service  with  Taylor, 
Romine  &  Scott,  civil  and  mining  engi- 
neers; the  City  of  McKeesport,  Pa.; 
and  the  U.  S.  Steel  Corp.  His  present 
address  is  Mt.  Pleasant,  S.  C. 


Obituary 


Henry  T.  Eddy,  dean  emeritus 
of  the  University  of  Minnesota,  died 
at  Minneapolis  on  Dec.  11  of  pneumonia 
complicated  by  heart  weakness.  A 
fuller  notice  of  his  career  appears  on 
a  preceding  page. 

John  J.  Nolan,  vice-president, 
secretary  and  director  of  the  Dravo 
Contracting  Co.,  died  recently  in  Pitts- 
burgh, Pa.  He  was  born  in  Carbon- 
dale,  Pa.,  and  was  a  graduate  of  Lehigh 
University. 

Bernard  A.  Miller,  Major, 
Engineer  Corps  U.  S.  Army,  chief  engi- 
neer of  the  American  forces  in  Ger- 
many,, died  at  Coblenz,  Dec.  18. 

Burton  J.  Ashley,  one  of  the 
oldtime  civil  engineers  of  Chicago,  died 
at  his  home  in  that  city  Dec.  4,  after  a 
brief  illness.  He  was  born  near  Mar- 
engo, Ohio,  in  IS.")?,  and  was  for  some 
time  county  surveyor  of  Morrow 
County,  Ohio.  He  moved  to  Chicago 
in  1888,  where  he  practiced  as  a  sur- 
veyor and  later  made  a  specialty  of 
sanitary  engineering,  especially  in  re- 
gard to  isolated  sewerage  and  sewage 
disposal  plants  for  large  institutions  in 
country  districts.  He  was  a  memher 
of  the  Western  Society  of  Engineers. 


Business  Notes 


The  Koppel  Industrial 
Car  &  Equipment  Co.,  manu- 
facturers of  industrial  cars,  narrow- 
gage  track  materials,  etc.,  with  a  plant 
at  Koppel,  Pa.,  and  several  branches 
throughout  the  country,  has  opened  an 
office  at  Kansas  City,  Mo.,  with  Harry 
C.  Kraft  as  manager. 

John  R.  alpine  has  been  ap- 
pointed New  York  department  manager 
of  the  Grinnell  Co.,  representing  the 
company's  power  piping,  steam,  hot 
water  industrial  piping  interests. 

The  Associated  Machinery 
Corp.  has  been  formed  for  the  pur- 
pose of  exporting  construction  equip- 
ment to  India,  Burma,  and  Ceylon.  The 


following  companies  are  incorporators: 
Pawling  &  Harnischfeger  Co.,  Mil- 
waukee; Novo  Engine  Co.,  Lansing, 
Mich.;  Insley  Manufacturing  Co., 
Indianapolis,  Ind.;  Blaw-Knox  Co., 
Pittsburgh,  Pa.;  and  the  Chain-Belt 
Co.,  MiKvaukee.  The  managing  director 
of  the  corporation  has  arrived  in 
Burma  where  he  will  open  offices  and 
then  pi'oceed  to  India  ana  Ceylon  to 
open  offices  there.  In  addition  to  a  full 
line  of  construction  machinery,  the 
corporation  will  handle  a  number  of 
other  products  of  American  manu- 
facture. 


Equipment  and 
Materials 


Improved  Gyratory  Crusher 

In  a  new  gyratory  crusher,  built  by 
the  AUis-Chalmers  Manufacturing  Co., 
Milwaukee,  Wis.,  the  usual  discharge 
opening  is  replaced  by  two  openings 
separated  by  a  vertical  strut  which 
forms  a  part  of  the  shell  casting.  A 
larger  opening  and  more  free  discharge 
are  obtained,  together  with  stronger 
construction.  Three  other  openings  are 
formed  in  the  bottom  shell,  two  of  these 


having  light  covers  and  the  other  hav- 
ing the  countershaft  bearing.  This 
bearing  may  be  placed  on  either  side, 
for  right  hand  or  loft  hand  drive  as 
desired.  A  continuous  ring  on  the 
spider  surrounds  the  top  of  the  shell 
and  is  split  between  the  spider  arms, 
so  that  by  horizontal  bolts  at  these 
..oints  the  ring  is  clamped  tightly 
against  the  shell.  The  contact  faces  of 
shell  and  ring  are  machined.  The 
crushing  shaft  is  shorter  and  of  larger 
diameter  than  in  other  types  of  crush- 
ers built  by  this  firm,  and  a  steel  bush- 
ing shrunk  on  the  top  journal  enables 
the  standard  size  to  be  restored  without 
having  to  turn  the  bearing  and  use 
bushings  in  the  spider.  Another  spe- 
cial feature  is  that  oil  is  forced  between 
the  driving  gear  and  the  eccentric  wear- 
ing ring,  so  that  the  gear  and  eccentric 
practically  float  on  a  film  of  oil.  Lubri- 
cation is  provided  by  a  geared  pump 
in  a  recess  at  the  outer  end  of  the 
countershaft  bearing,  but  provision  is 
made  for  dispensing  with  the  pump  and 
supplying  oil  from  an  overhead  tank. 
Repairs  and  renewals  of  the  principal 
working  parts  can  be  made  without  dis- 
mantling the  entire  machine. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Engineering  News-Record's  Cost 
Index  1916  to  Date 

Engineerhig  Neivs-Record's  Construc- 
tion Cost  Index  Number  is  here  tabu- 
lated monthly  from  January,  191G,  to 
December,  1921,  inclusive.  The  Index 
Number  for  the  months  of  1915  will  be 
presented  here  next  week. 

ENGINEERING  NEWS-RECORD 

CONSTRUCTION  COST  INDEX 

NU.MBER 

(100  In   1913) 

I9I8       1017       1918       1919       1920  1921 

Jan 130-16   167.75  184.51   198  O.i  2ii(,  .',.'-.  jrid  S7 

Feb 134  46   167  75  184  51  201   S»  .     i    1"  .        '7 

Mar     .   .    142  96  175  66  184  51   198  di  _? 

Anr             147.31    1S3  41   186  01   191  .'     -•  7 

14S  S6   IS7  r.I    1<!6  01    191,2.1   -•  -    mi  ...   -j 

Mf.   "    ri"  Jfi    I*'!  31    191. h.'.  J..>  Ml  .i.>  >J 

M.',     ■    .'■'   "'    1^^  f)5  193.65  205.65  20;i  .-2 

141,                  ;i    I    ;  s5  196  65  252  00  193  07 

111          1          •    1     ;  S5  202.85  255  20  ISR  27 

l.',2    1]    1.7    11    111  S5  202.25  255.20  1S2  57 

1.55  w.   IHh  .'.II   I'.ilS  55  206,85  255,32  166  32 

167.15  167.11    194.75  206  SS  251.62  167.82 


June. 
July.. 
Aug.  . 


Successful  Bids  on  Pine  Piles 
for  Portland,  Me. 

The  tabulation  gives  the  bids  ac- 
cepted by  the  Directors  of  the  Port  of 
Portland,  Me.,  on  Nov.  28,  for  creosoted 
southern  pine  piles  for  a  state  pier. 
Double  the  number  of  piles  were  re- 
quired as  are  given  in  the  second  col- 
umn of  the  table,  and  bids  were  asked 
for  the  complete  list  (Bid  A),  as  well 
as  for  half  the  quantity  as  shown. 
There  were  four  bids  on  the  complete 
list,  the  minimum  total  bid  being  $237,- 
449.  Contracts  were  awarded  to  both 
the  Georgia  Creosoting  Co.  and  the 
Creosoting  Materials  Co.  of  New  Or- 
leans, whose  unit  bids  are  listed.  The 
totals  are  $107,729.2.5  and  $114,585.50, 
respectively.  Fay,  SpofTord  &  Thorn- 
dike  are  the  consulting  engineers;  John 
Ayer,  engineer  in  charge. 

Lonpth  in  Feet     Xunibor  of  Piles  Price  per  Pile 


50  to  54 125 

55  to  59 150 

60  to  64 150  30.97 

65  to  69 325  33.39 

70to74 175  36.70 

75  to  79 250  40  56 

80  to  84 350  43  87 

85  to  89 1,125  47.05 

Additional  Creosote  Oil,  250  gal.  0. 35 


34.72 
37.52 
40.32 
43.  12 
45.92 
48.72 
0.15 


Food  and  Wages 

Retail  prices  are  49  per  cent  above 
the  1913  level,  against  50  per  cent  in 
October,  according  to  the  Bureau  of 
Labor  statistics.  The  decline  since 
November,  1920,  is  28  per  cent. 

Payrolls  of  118  steel-making  estab- 
lishments listed  124,147  men,  $.5,274,084, 
in  November,  1921,  against  185,547 
men,  $14,720,283,  in  the  same  month  of 
1920.  The  decrease  in  numbers  is  33 
per  cent,  in  pay  64  per  cent.  There  is 
a  slight  improvement  over  October, 
1921. 


The  Associated  Contractors  of  Mas- 
sachusetts, by  formal  vote  at  Worces- 
ter, on  Dec.  14,  declared  that  wages  in 
the  building  industry  must  bo  lower 
in  1922.  They  voted  also  not  to  per- 
mit unions  connected  with  the  indus- 
try to  dictate  working  conditions  and 
not  to  sign  any  written  agreement  with 
the  unions. 


Six  Salient  Features  of  New  Federal  Tax  Bill 

Excess  Profits  Tax  Repealed — Surtax  on  Individual  Incomes 
Reduced — Advantages  of  Incorporation 


Among  the  numerous  changes  made 
by  the  new  tax  bill  signed  by  President 
Harding  on  November  23d,  six  stand 
out  as  of  great  importance  from  the 
point  of  view  of  the  business  man  and 
the  investor.     These  are: 

(1)  The  abolition  of  the  Excess 
Profits  Tax,  from  Jan.  1,  1922,  coupled 
with  an  increase  in  the  income  tax  on 
corporations  at  that  time  from  10  per 
cent  to  12J;  (2)  reduction  in  the  sur- 
tax rates  on  individual  incomes;  (3) 
establishment  of  a  new  class  of  income 
to  be  known  as  capital  gain,  which 
will  be  subject  to  a  maximum  rate  of 
12i  per  cent;  (1)  broadening  of  the 
definition  of  "closed  transaction,"  ef- 
fective for  the  current  year,  which 
makes  possible  many  exchanges  of 
property  without  subjecting  the  gain 
to  taxation;  (5)  recognition,  beginning 
this  year,  of  a  net  loss  from  one  year's 
operation  as  an  offset  against  any 
profits  which  may  accrue  in  the  two 
following  years;  (fi)  inducements  of- 
fered to  persons  conducting  business  as 
individuals  or  partnerships  to  incorpo- 
rate, thereby  obtaining  advantage  of  a 
lower  total  rate  on  corporate  income. 

Excess  Profits  Tax  Repeal. — In 
spite  of  great  pressure.  Congress 
finally  declined  to  repeal  the  profits 
tax  for  1921  but  did  agree  to  abolish 
it  thereafter.  With  it  disappears  the 
"personal  service  corporation,"  a  spe- 
cial class  established  to  care  for  cer- 
tain corporations  which  it  was  desired 
to  exempt  from  profits  taxation.  When 
the  profits  tax  goes,  the  income  tax 
rate  on  all  net  income  of  corporations 
rises  from  10  to  12i  per  cent.  The 
change  in  the  rate  will  cause  corpora- 
tions which  make  only  moderate  profits 
to  pay  slightly  heavier  taxes  but  the 
total  tax  burden  on  corporate  income 
will  be  much  lighter,  the  ofiicial  esti- 
mates of  revenue  under  the  new  bill 
calling  for  $1,030,000,000  from  this 
source  (ignoring  back  taxes)  this  fiscal 
year  and  only  $695,000,000  for  the  next 
fiscal  year,  when  the  change  will  be  in 
force. 

The  surtax  rates  on  individual  in- 
comes are  scheduled  for  reduction  be- 
ginning with  the  first  of  next  year. 

The  most  revolutionary  section  in 
the  new  act  is  Section  206  which  sets 
up  a  new  division  of  income.  After 
the  first  of  next  year  money  made  by 
individuals  by  selling  or  exchanging 
property  "held  for  profit  or  invest- 
ment" is  subject  to  a  maximum  rate  of 
12J  per  cent,  instead  of  the  regular 
rates  which  range  as  high  as  58  per 
cent  (normal  plus  surtaxes).  This  is 
hedged  about  by  several  restrictions. 
The  individual  may  not  take  advantage 
of  the  permission  to  use  the  12J  per 
cent  rate  unless  he  is  willing  to  pay  at 
least  12i  per  cent  on  his  other  income 
as  well.  The  property  "held  for  profit 
or  investment"  must  have  been  so  held 
for  more  than  two  years  and  may  not 
include  property  "held  for  the  personal 
use  or  consiiimption  of  the  taxpayer  or 
his  family,"  or  property  which  properly 


is  subject  to  inventory.  It  is  not  neces- 
sary, however,  that  the  property  be 
connected  with  his  trade  or  business. 

The  "Closed  Transaction." — The  ad- 
vantage to  the  investor  in  property 
which  is  gaining  in  value,  conferred 
by  the  section  just  described,  is  accen- 
tuated by  the  liberal  provisions  govern- 
ing the  "closed  transaction."  This  has 
long  been  a  troublesome  section  of  the 
field  on  income  tax  procedure.  When 
one  exchanges  property  for  cash,  no 
question  arises.  The  transaction  is 
"closed"  and  one  accounts  for  his  gain 
to  the  tax  collector.  But  when  one 
barters  instead  of  sells,  receiving  other 
property  instead  of  cash  for  this  prop- 
erty, very  serious  questions  arise. 
There  are  sometimes  differences  of 
opinion  as  to  the  value  of  the  property 
received  which  lead  to  disputes  and 
litigation.  The  old  law  went  so  far  as 
to  say  that,  in  the  case  of  such  trades, 
the  property  received  was  to  be  treated 
as  cash  "to  the  amount  of  its  fair 
market  value,  if  any"  (with  certain 
exceptions  in  the  case  of  such  corporate 
reorganization,  1918  Law,  Section  202). 
The  new  law  goes  much  further.  It 
now  states  positively  that  no  gain  or 
loss  on  trades  shall  be  recognized  unless 
the  property  received  on  the  trade  "has 
a  readily  realizable  market  value."  The 
phrase,  "readily  realizable,"  adds  a  new 
and  liberalizing  element. 

Net  Losses. — With  one  minor  excep- 
tion included  in  the  1918  law,  it  has 
bean  the  practice  since  the  beginning 
of  income  taxation  in  this  country  to 
treat  each  year  as  a  unit  and  to  refuse 
to  permit  the  fact  that  one  has  lost 
money  this  year  to  affect  the  amount 
of  profits  he  must  report  the  following 
year.  Each  accounting  period  has  been 
carefully  "insulated"  from  other  ac- 
counting periods.  This  practice  has 
worked  much  hardship  and  the  new 
law  breaks  away  from  the  old  prece- 
dents by  inserting  a  provision,  effective 
for  1921  (Section  201,  with  a  restric- 
tion on  mines),  which  permits  a  net 
loss  suffered  in  one  year  to  be  offset 
against  any  net  income  in  the  next  two 
succeeding  years.  In  other  words, 
losses  may  be  used  to  blot  off  subse- 
quent gains  but  losses  are  "outlawed" 
for  this  purpose  after  the  expiration 
of  two  years. 

Corporate  Tax  Adt'anfafjen. — Accord- 
ing to  Section  229  an  individual  or  i 
partnership  engaged  in  trade  or  busi- 
ness, is  given  the  option  of  being  taxed 
for  the  year  1921  either  as  a  corpora- 
tion or  as  individuals,  under  the  fol- 
lowing conditions:  (1)  Capital  niu.st 
constitute  an  important  income  pro- 
ducing factor  in  the  business;  (2)  the 
capital  stock  tax  for  1921  must  be  paid 
by  the  taxpayer  who  is  assessed  on  a 
corporate  basis;  (3)  the  business  must 
be  incorporated  within  four  months 
after  the  passage  of  the  act,  which 
was  signed  by  the  President  on  Nov. 
23;  (4)  the  taxable  income  for  the  year 
1921  must  be  cqu.nl  to  or  more  than  20 
per  cent  of  the  invested  capital. 
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Lumber  Mills  Replenishing 
Stocks  on  Handr 

An  earnest  effort  on  the  part  of  the 
larger  lumber  producers  of  the  country 
to  increase  their  supply  of  stock  on 
hand,  is  the  outstanding  trend  of  I'ecent 
lumber  activities  according  to  A. 
Fletcher  Marsh,  chairman  of  the  sta- 
tistical committee  of  the  American 
Wholesale  Lumber  Association.  A 
compilation  of  figures  for  all  associa- 
tions shows  that  the  lumber  manufac- 
turers are  attempting  to  keep  up  lum- 
ber production  at  the  mills  in  spite  of 
the  seasonal  tendency  at  this  time  of 
the  year  for  orders  to  fall  off.  A  com- 
parison between  lumber  production  and 
the  shipments  of  all  revenue  tonnage 
on  the  part  of  the  railroads  shows  that 
although  railroad  loadings  of  all  com- 
modities are  falling  off  sharply,  the 
lumbermen  are  nevertheless  attempting 
to  keep  up  their  production  to  replace 
the  large  volume  of  lumber  shipped  dur- 
ing the  earlier  fall  months.  For  the 
week  ending  Dec.  3  production  was 
18  per  cent  larger  than  orders,  and 
shipments  covered  by  previous  orders 
amounted  to  20  per  cent  of  new  busi- 
ness, meaning  that  shipments  for  all 
reporting  associations  ara  ahead  of  pro- 
duction  and   orders. 

In  the  largest  producing  fields  the 
southern  pine  district  and  northwest 
Pacific  coast,  production  is  ahead  of 
new  business  and  shipments.  It  was 
in  the  woods  from  these  districts  that 
the  heavy  fall  demand  was  felt  for  new 
building  activity  in  house  construction 
and  railroad  material.  Southern  pine 
orders  were  72  per  cent  of  production 
while  on  the  northwest  coast  they  were 
77  per  cent.  Apparently  little  effort 
will  be  made  on  the  part  of  sawmill 
operators  to  solicit  new  business  until 
the  turn  of  the  year. 

For  the  second  week  of  December 
the  volume  of  new  business  from  the 
South  and  from  the  north  Pacific  coast 
is  very  close  together,  there  being  now 
a  difference  of  only  5,000,000  ft.  With 
new  rate  reductions  from  the  north 
Pacific  coast,  effective  Dec.  24,  this  dif- 
ference in  volume  may  become  even 
less. 

From  compilation  of  the  West  Coast 
Association,  where  fir,  hemlock,  cedar 
and  spruce  are  the  four  important 
woods,  business  for  the  week  ending 
Dec.  10  showed  57  per  cent  for  rail 
shipment,  31  per  cent  for  domestic 
cargo  shipment  and  12  per  cent  for  ex- 
port, while  the  unshipped  balance, 
showed  orders  on  hand  covering  three 
weeks'  business  in  rail  shipment,  five 
weeks  in  the  domestic  cargo  trade  and 
ten  weeks  in  the  export  trade,  giving 
a  firm  undertone  to  the  export  trade 
which  has  for  some  months  been  sup- 
porting the  Coast  business  to  a  con- 
siderable extent. 


Chicago  Practically  Open  Shop 
for  Carpenter  Trade 

The  carpenters'  union  in  Chicago, 
which  has  refused  to  accept  the  Landis 
award,  attempted  unsuccessfully  Dec. 
15  to  obtain  a  temporary  injunction 
restraining  the  banking  interests  from 
refusing  to  loan  money  except  to 
builders  who  would  carry  out  work 
under  the  Landis  award.  Another  hear- 
ing was  set  for  Dec.  21.  A  counter 
answer  will  be  set  up  that  the  union 
is  monopolistic. 

The  Citizens'  Committee  to  Enforce 
the  Landis  Award  holds  almost  daily 
meetings  and  was  assured  Dec.  9  by 
its  executive  committee  that  the  fight 
for  an  open  shop  for  carpenters  had 
been  attained  beyond  all  reasonable 
doubt.  Further,  they  asserted  that  it 
would   probably    soon   be   necessary   to 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  bids  are 
either  being  asked  or  will  soon  be  called 
for  in  Construction  News,  pp.  271@278, 
are  the  following: 

Ore  iltKk  for  the  Great  Northern  Ry.  at 
Superior,    Wis,    Ja.OOll.nOO. 

Hospital  for  the  University  of  Wisoon.sin 
at  Madison,  $l.2oo.non 

Apartment   Hotel   at   Chicago,   $:i,OOO.nnii 


Trend  of  Business 

Bond.s — Rise  continues  for  munic- 
ipals, the  bid  for  the  $55,000,000  New 
York  4^s  is  said  to  be  the  highest 
since  1909  for  this  class  of  bond. 
Buffalo  serial  4Js,  offered  Dec.  16,  to 
yield  4.05  were  quickly  sold.  The 
week's  activity  was  principally  in 
the  municipals  and  foreign  issues, 
industrials  and  public  utilities  run- 
ning behind.  On  Dec.  19  the  Na- 
tional City  Co.  bought  $25,000,000 
consolidated  4s  of  the  Canadian 
Pacific  Railway  Co.,  and  $30,000,000 
Danish  bonds.  This  is  said  to  be  the 
first  premier  security  of  the 
Canadian  Pacific  Railway  Co.  to  be 
sold  in  the  United  States,  London 
having  taken  all  previous  issues. 

Stock  Market — Interest  centers 
chiefly  in  prospects  for  1922. 

Foreign  Exchange  —  Sterling 
touched  $4,241,  highest  since  October, 
1919.  On  Dec.  19  new  high  levels  for 
the  year  w-ere  established  in  Den- 
mark, Sweden,  Holland  and  Switzer- 
land rates,  with  sterling  at  $4,215, 
and  the  German  mark  at  .5(>  cents. 

Money — Market  stiffened  mod- 
erately owing  to  certain  govern- 
ment operations.  Call  money  ad- 
vanced to  5J  per  cent,  with  time 
rates  unchanged.  It  is  anticipated 
that  money  will  be  easier  after 
Jan.  1. 

Steel — Unfilled  orders  on  the  Steel 
Corporation  books  on  Nov.  30  were 
only  4,250,542  tons,  the  smallest  in 
six  years.  The  Coi-poration  operated 
at  52  per  cent  capacity. 


Price-Trading  Plan  of  Hardwood 
Men  Declared  Illegal 

In  a  decision  made  public  Dee.  19,  the 
U.  S.  Supreme  Court  declared  the  "open 
competition"  plan  of  the  American 
Hardwood  Manufacturers  Association  a 
restraint  upon  trade  in  violation  of  the 
Sherman  anti-tinast  law.  The  associa- 
tion, consisting  of  603  individuals  and 
corporations,  was  charged,  in  the  suit 
brought  by  the  government,  with  en- 
hancement of  prices  through  exchange 
of  bulletins  and  reports  on  stocks, 
prices  and  production.  The  vote  was 
six  to  three  on  the  decision.  Justices 
Brandeis,  Holmes  and  McKenna  dis- 
senting. 

Terra  Cotta  Men  Fined 

Fines  of  $3,000  each  were  imposed 
recently  upon  seven  corporations  and 
ten  individuals  engaged  in  New  York 
in  the  manufacture  and  distribution  of 
architectural  terra  cotta  who  pleaded 
p;uilty  to  an  indictment  drawn  under 
the  Sherman  anti-trust  law.  The  indict- 
ments resulted  from  evidence  brought 
to  light  by  the  investigations  being 
carried  on  by  the  Lockwood  joint  legis- 
lative committee  on  housing  into  build- 
ing conditions  in  New  York  City. 


Next   Week — Paving  Prices; 
Materials  and  Recent  Contractu 


"open  up"  several  other  trades.  Dec. 
12  a  delegation  of  lighting-fixture  con- 
tractors serv'ed  notice  that  neither  they 
nor  the  union  would  accept  the  award 
conditions.  A  negative  vote  on  the  same 
question  has  been  taken  in  the  plumbers' 
union,  which  insists  on  retaining 
"monopolistic  and  wasteful"  methods. 
Two  unions,  marble  setters  and  ma- 
chinery movers,  have  agreed  to  elimi- 
nate "wasteful"  .igreements  and  at  a 
rehearing  Dec.  8,  Judge  Landis  in- 
creased their  pay  from  924  to  97Jc. 
per  hour.  Eight  other  unions  refused 
to  remove  artificial  restraints  and  were 
denied  a  rehearing  by  him, 

Auction  of  1898  houses  and  business 
buildings  constituting  Yorkship  and 
.Morgan  Villages,  Camden,  N.  J.,  owned 
liv  the  U.  S.  Shipping  Board,  brought 
$4,594,445. 


Charge  Tile  Men  Still  Active 

Though  punishment  has  been  in- 
flicted upon  employers  and  union  offi- 
cials in  the  building  ti'ades  the 
charge  was  made  recently  in  testimony 
brought  out  by  the  Lockwood  joint 
legislative  committee  on  housing,  in- 
vestigating building  conditions  in  New 
York  City,  that  employers  continue  to 
meet  regularly  and  "rig"  bids,  and 
unions  persist  in  reinstating  members 
who  have  served  terms  in  jail.  The 
testimony  was  brought  out  by  Hyman 
I,.  Morse,  a  Brooklyn  builder,  who  told 
the  committee  that  about  three  weeks 
ago,  a  week  after  a  group  of  tile  con- 
tractors had  been  fined,  four  of  them 
being  sent  to  jail,  he  was  informed  by 
a  tile  contractor  in  Brooklyn  that  tile 
men  were  again  holding  tlieir  meet- 
ings. Testimony  was  also  brought  out 
to  the  effect  that  two  union  members 
of  Plumbers  Local  463,  who  had  served 
terms  in  the  penitentiary  for  coercion 
as  a  result  of  the  Lockwood  committee's 
inquiry,  had  been  reinstated  when  they 
came  out  of  jail. 


Distribution  of  Texas  Pavements 

Paved  streets  in  Texas  totaled  only 
706.171  miles  or  15,281,174  sq.yd.  at  the 
beginning  of  1921,  according  to  L.  W. 
Kemp,  of  The  Texas  Co.  These  were 
distributed  among  fourteen  kiiids  of 
pavement,  as  follows: 

Kind                      Sciuarc  Ynrcls  Milea 

Warrenite-nithulithic 4,828.517.79  214  285 

Vitrified  briol< 2,788,825.08  115   390 

Asplialtic  concrete 1.760,137.95  97.853 

fvaldc  nick  asphalt 1,234,202.81  63.138 

Crei)8f)ted  wood  blocks 1 ,  1 27.808 .  83  46  09 1 

Asphalt  macadam 975,090.82  4».068 

Concrete 959.753.41  47   387 

.Sheet  asphalt 560,598.32  23731 

Oklahoma  rock  asphalt 525,912.06  25  586 

Vibrolithic 223,207,69  II    501 

Granitoid 180,208.81  8  744 

llassam 55,355.12  1.537 

Willite 36,725,67  1    100 

Wcsturniite 24,718.43  0  820 

The  Texas  Highway  Commission  now 
has  under  construction  approximately 
2,500  miles  for  which  more  than  $30,- 
000,000  is  available. 
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Railroad  Wage  Meeting 
Set  for  January  16 

The  52  railroads  comprising  the  clas- 
sification territory  north  of  the  Ohio 
and  east  of  the  Mississippi  River  have 
sent  notices  to  their  employees  desig- 
nating January  16  as  the  date  on  which 
conferences  will  start  for  the  negotia- 
tion of  wage  adjustments.  Decreases 
in  pay  ranging  from  10  to  20  per  cent 
have  been  asked  by  the  railroads  for 
train  service  and  other  classes  of  work- 
ers, while  the  shop   craft  and   niainte- 


nance-of-way  men  have  countered  with 
demands  for  an  increase  in  pay. 

Interstate  Commerce  Commission 
Agrees  to  Cut  in  Freight 

The  Intel-state  Commerce  Commis- 
sion has  accepted  the  voluntary  proposal 
of  the  railroads  for  the  inauguration  of 
a  decrease  in  freight  rates  on  prac- 
tically all  farm,  range  and  orchard  prod- 
ucts in  the  United  States  outside  of  New 
England.  The  decrease  approximates 
10  per  cent. 


Railroad  Buying  Continues 

Among  important  transactions  re- 
cently in  railroad  equipment  were  con- 
tracts placed  by  the  New  York  Central 
for  125,000  tons  of  rails  with  an  option 
of  25,000  tons  additional  and  inquiries 
by  the  Union  Pacific  for  70  cars  for 
passenger  train  service.  The  Pere 
Marquette  announced  the  placing  of 
orders  with  the  Western  Steel  Car  & 
Foundry  Co.  for  500  box  cars  with  an 
option  for  500  additional.  Other  con- 
tracts cover  800  steel  and  composite  cars. 


Weekly  Construction  Market 


THIS  limited  price  list  is  published 
weekly  for  tlie  purpo.**c  of  giving  eur- 
i>-iit  prices  on  the  principal  construction 
materials,  and  of  noting  important  price 
(■hanses    on    (he    less    important    material.s. 


Moreover,   only   111.    chief  cities  are  quoted. 

\'alual>le  suggestions  on  costs  of  worlc 
can  l)e  had  by  noting  actual  biddings  as 
reported    in  our  Construction   News  section. 

Tile    first     issue    of    each    month    carries 


complete  quotations  for  all  construction 
materia. o  and  for  the  important  cities.  The 
last  complete  list  will  be  found  in  the 
issue  ol  1  .ecember  1  ;  the  i.ext,  on  Jan- 
uary 5. 


Steel  Products:  New  York 

Structural  shapes,  100  lb S2   7S 

Structural  rivets,  100  lb 3    iO 

Keinforcing  bars,  I  in.  and  larger,  100 

lb 2.(,8 

Steel   pipe,   black,   25    to  6  in.   lap, 

discount  — (>l% 

Cast-iron  pipe,  6in.  and  over,  ton     47  30(<i!48.30  45  00 

Concreting  Material: 

Cement  without  bags,  bbl 2.30 

Gravel,  I  in.,  cu.yd 1.75 

Sand,  cu.yd 1.00 

Crushed  stone,  J  in.,  cu.yd 1.80  to  1 .90 

Miscellaneous: 

Pine,  3x12  to  12.\12,  20  ft.  and  under, 

M.ft 40.00 

Lime,  finishinj;,  hydrated,  ton 16.99 

Lime   common,  lump,  per  bbl. ..  .    3.39@3.<)9 
Common  brick,  delivered,  1,000.  .    17.40tHl.S.40 
Hollow     building     tile,     4x12x12, 

block Not  used 

Hcllow    partition    tile     4x12x12, 

block II120 

Linseed  oil,  raw,  5  bbl.  lots,  sal 72 

Common  Labor: 

Comnjon  labor,  union,  hour .75 

Common  labor,  non-union,  hour 


Atlanta 

Dallas 

Chicago 

Minne- 
apolis 

Denver 

San 
Francisco 

Seattle 

Montreal 

24  00 
5.25 

J!4.00 
5.50 

552,88 
3.43 

?3.C6 
4.15 

$3 ,  75 
4.25 

g3.45 
5.50 

JS3.75 
4.25 

24.00 
6.50 

3.20 

3.50 

2.68 

3.08^ 

3,57* 

3.00 

3.75 

2.75 

57  65% 
)  45  00 

45% 
54.30 

57% 
44.10 

-61.9-5% 
47.80 

-41% 
52.00 

->3.7% 
50.00 

50%. 
55.00 

35  10 
60.00 

2.69 

1.S5 
1.25 
2.00 

2.55 
2.25 
2.25 
3.20 

1.97 

2.00 
2.00 
1.60 

2.26 

1.50 

.50 

2.25 

3.10 
2  50 
1.10 
3.50 

2.84 
2.25 
l.SO 
2.2S 

3.10 
1.50 
1  50 
3.00 

-3.12 
1.50 
1  25 
2.10 

38.00 
19.00 
1.50 
9.00 

34  00 
25.00 

2.75 
12  72 

48.00 
18.00 
1.40 
II  00 

35.00 

29.00 

1  40 

17  00 

50  00 
30  00 
2  v5 
14  00 

30  00 

22  00 

1  90 

1  -   50 

-22  00 
27,00 
3.25 
14  00 

120.00 
21.00 
11.00 
16.00 

.0675 

I! 

.0.S2I 

.0792 

.1)9 

.12J 

.10 

OS® .  2V 

.0675. 

.13 

.0657 

.10 

AH 

.11 

-.78 

.88 

.74 

.80 

.90 

.83 

.79 

.85 

.35 
.20 

'is^AS 

.72,',         50 
.35®. 40   .50 

.50  ' 
.35Gt 

55         75 

40      .50®. 55 

50C«  . 
.50 

60     .. 
.25®.  30 

Explanation  of  I'rlceii — Prices  are  to  con- 
tractors in  carlo:id  lots  unless  other  quan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indic;ited  by 
+  or  —  EiKns.  For  steel  pipe,  the  pre- 
vailing di.scount  from  list  pric-e  is  given: 
45-6%  means  a  discount  of  45  and  5  per 
cent,  45^11  Do  means  a  range  of  45  to  511  per 
cent.  Charge  of  15c,  pir  100  lb.  for  cutting 
reinforced  steel  into  2-ft  lengths  or  over. 
New  York  quotations  are  delivered  except 
tiles,  which  are  "on  trucks,"  Common  lump 
limo  per  28ii-lh.  net  ;  biilh  lump  an<l  h.v- 
drated  quoted  f  o.b.  cars  New  York.  Sand 
gravel  and  crushed  stone  are  quotetl  along- 
side dock.  Cetnenl  and  steel  pipe  delivered 
to  contractors  on  job.  Gravel  n-ady  mixe<l 
{2  per  cu.yd.    CIiIciiko  quotes  hydr:itcd  lime 


Increased  discounts  on  wrought  steel 
pipe,  all  sizes,  are  quoted  on  the  new 
Pittsburgh  basing  card  of  Dec.  15, 
averaging  3  per  cent  on  black  and  21 
per  cent  on  galvanized.  This  is  a  re- 
duction of  about  $5  per  ton  and  con- 
stitutes the  first  change  on  the  basing 
card  since  Sept.  10.  The  mill  change 
ha?  been  immediately  reflected  in  ware- 
house quotations.  New  York  quotes  21 
to  G  in.,  lap-weld,  black  steel  pipe  at 
G1  per  cent  as  against  .M  per  cent  from 
list;  Denver  quotes  41  per  cent  instead 
of  .S8  per  cent  and  San  Francisco  M.l 
per  cent  as  compared  with  51.8  per  cent. 

Structural    steel    shapes   continue    at 


in  50-lb.  bags ;  common  lump  lime  per 
ISO-lb.  net.  Minneapolis  (tuotes  on  lir  in- 
ste.ad  of  pine.  Brick  and  hollow  tile  d.>- 
livered.  ("enient  on  cars;  $2.45  delivered, 
aravel.  sand  and  crushed  stone  quote  at  pit. 
We  quote  on  brown  lime  pur  180-11).  net ; 
white  is  $1,70  for  Kelly  Island  and  $l.r,r> 
for  Sheboygan,  Common  labor  not  organ- 
ized, Denver  quotes  cemtjnt  "on  tracks"  ; 
gravel  and  sand  at  pit.  stone  on  cars,  lime, 
brick,  hollow  tile  and  lumber  on  job.  Tile 
price  is  at  warehouse.  Linseed  oil.  deliv- 
ered. Common  lump  lime  per  180-Ib.  net. 
Atlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  per  18()-lb,  net.  I>iiI1uh  quotes  lime  per 
1H«-lb,  bbl  Steel,  .•emeiit.  cast-iron  pipe  and 
crushed    stone    f.o.b.    cars,    other    materials 

Changes  Since  Last  Week 

$1.50,  Pittsburgh,  in  lots  of  100  tons 
or  more;  smaller  tonnages  at  $1.00  per 
100  lb.  Keen  competition  has  resulted 
in  quotations,  at  the  mill,  as  low  as 
$1.4r)  per  100  lb.  on  reinforcintr  bars. 

With  increasing  lumber  demand,  par- 
ticularly for  export,  an  impendinp:  lo.tj 
shortatre  is  reported  in  Seattle.  Lum- 
ber mills  and  lopping  camps  at  this 
point  are  resuming  operations  on  a 
large  scale,  many  of  them  foregoing 
the  annual  holiday  shut  down. 

According  to  the  National  T.,umber 
Manufacturers'  Association  production 
at  .'{7.'?  mills,  for  the  week  ending  Dec. 
10,  at  17G,554,17G  ft.,  shipments  at  15.5,- 


delivered,  San  Francisco  quotes  on  Heath 
tile,  5J  X  8  X  llj.  Prices  are  all  f.o.b.  ware- 
houses except  C.  1.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Common  lump  lime  per  ISO-lb.  net. 
Lumber  prices  are  to  contractors  in  yards  at 
San  Francisco,  Seattle  quotes  on  Douglas 
lir  instead  of  pine.  Lump  llnisliing  lime  per 
ISO-lb,  net.  Montreal  iiuotes  sand,  stone, 
gravel  and  lump  lime  per  ton.  Cement,  lime 
and  tile  are  delivered  ;  sand,  gravel  and 
.stone,  on  siding ;  brick  fob.  plant  ;  steel 
and  pipe  at  warehou.se.  Hollow  tile,  per  ft. 
Cement  price  is  in  Canadian  funds  (the 
Canadian  dollar  stands  at  91  2  cents)  Bag 
change  is  80c.  per  bbl.  Discount  of  10c.  per 
bbl.  for  payment  within  20  days  from  date 
of  shipment.     Steel   pipe   per   100   ft.   net. 


405,188  ft,  and  orders  for  MG,95;i,0G4 
ft.  These  figures  show  an  increase  in 
production  of  10,248,444  ft.  over  the 
))receding  week;  a  decrease  of  9,957,UliO 
ft,  in  shipments  and  an  increase  in 
orders  of  1:1,801,007  ft.  Total  lumber 
jiroduction  for  the  month  of  November, 
reported  by  seven  members  of  the  Asso- 
ciation, show  705,714.521  ft.  cut;  ship- 
ments amounting  to  729,290,^77  ft.  and 
orders  covering  Gi):i, 102,927  ft. 

Lumber  production  stands  at  nearly 
25  per  cent;  orders  over  H7  per  cert  and 
shipments  at  .'!5  per  cent  below  normal. 
The  lumber  situation  is  further  dis- 
cussed on  0.  104.'?  of  this  section. 
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Variety   of    Movements   Occur    in    Concrete    Test 

Highway  1048 

Cracks  in  Pavement  Come  on  Crests  of  longitudinal  waves. 
Edges  curve  up  in  daytime  and  down  at  night.  Test  con- 
tinuing. 

Egint-tring  News-Record,   Decernbir   29.   1921.  7  cols.   III. 

Keeping  Track  of  Chlorine  Cylinders  1051 

Engineering  Neics-R(  cord,   December.   29.  1921.  1  col.   111. 

International  Division  of  St.  Mary  and  Milk  Rivers  1052 

Order   of   Joint   Commissio.v    allotting   waters   for    irrigation 
and  power  to  United  States  and  Canada — with  comment. 
Engineering   News-Record,    December    29.    1921.  31    cols. 

Kings  River  Water-Right  Litigation  Halted  by  En- 
gineer's Plan  1053 

Engineering   Ncivs-Rccord,   December    29.   1921.  3   cols. 

London's  Rapid  Transit  Mail  Distribution  System     1054 

Construction  Now  Goi.ng  on.     Automutic   electric   trains  to 
be  transporting  units.     Twelve  post  offices  to  be  linked. 
Engineering  Neirs-Record.  December  29,  1921.  lij  cols.  111. 

Sunken  Dredge  Raised  by  Jacking  from  Dry  Dock 

Pontoons  1056 

By  James  H.   Polhemus. 

Four   Pontoons    lying   on   the    quarters    swing   hull    in    rope 
-slings.      Steel   truss   stiffens  dredge   against   damage. 
Engineering  Neirs-Reeord,  December   29.   1921.  5   cols.    111. 

Erection  of  Steel  Building  and  150-Ft.  Truss  1058 

Bt  W.  J.  Howard. 

Special.  Methods  for  huge  truss.     Derrick  on  first  floor  witli 
long  boom  places  framing  for  six  stories  and  roof. 
Engineering  News-Record.  December  29.  1921.  4  cols.  111. 

Loss  of  Head  as  a  Criterion  for  Washing  Filters       1060 

By  James  W.  Armstrong. 

.\rbitrary    Time    Interval   between    washes    replaced    by    a 
rational  standard   obtained   by   a   new   turbidity   detector. 
Engineering  News-Record,  December.  29.  1921.         li  cols.  111. 

Concrete  Armored  Piles  in  Wharf  at  Port  Orford. 
Ore.  1061 

Metal  Pipe  Driven  to  serve  as  forms.     Brackets  in  piles  in- 
sure desired   thickness   of  concrete  at  ground   line. 
Engineering  News-Record,  December  29,  1921.  2  cols.  111. 


Utilizing    Gas    from     Sewage    Sludge    as    Motive 

Power  1062 

By  John  D.  Watson. 
Engineering  News-Record,   December    29.   1921.  5  cols. 

Rectangular  Enginehouse  with  Interior  Turntable    1064 

Two  Canadia.n   R.\ilwats  adopt  novel  plan   to  itduce  winter 
trouble  at  terminal  by  putting  turntable  under  cover. 
Engineering  Ncxcs-Record,  December   29,  1921.  4  COls. 

Water  Works  Shares  in  Exhibit  of  St.  Louis  City 
-Activities  1066 

By  T.  Chiwis. 

Engineering  News  Record,  December  29,  1921.  1  col.  IIL 

The  Probable  Frequency  of  Given  Rates  of  Rain- 
fall 1067 
By   Adolph    F.    Meyer. 

A\'erage-rate  Method  more  economical  for  design  of  public 
woi'ks  than  uniform.      Intensity  method.     Data  reviewed. 

Breakwaters  of  Three  Types  in  One  Lake  Harbor     1069 


Rt'nBLE  Mounds,  concrete  caissons   and   rock   filled  pile  cribs 

for  U.  S.   Naval  Station   at   Great  Lakes.   111. 

Engineering  News-Record,  December  29,  1921.  4i  cols.  111. 


Directory  of  Consulting  Engineers 
What  and  Where  to  Buy 


118 
122 


Editorials 

Letters  to  the  Editor 

Hints  for  the  Contractor 

News  of  the  Week 

Weekly  Construction  Market 

Construction  News 


1045 
1072 
1075 
1076 
1084 
281 


Searchlight  Section 
Index  to  Advertisers 


58 
12e 


McGRAW-HILL  COMPANY,  INC.,  Tenth  Ave.  at  36th  St.,  NEW  YORK 


IA.MES     H.     McORAW.     Presidrnt 
ARTHLR   J     BAl.UWI.N.    Vice  I»r.->idi  nt 
J     MALCOLM    .MLIR.    Vice-Prcsidtnl 
EDWARD  D.  CONKLIN.   Vice-Presidfni 
JAMES  H.  McGRAW.  JR..  Secy,  and  T; 


WASHINGTON    D.  C  Colorado  Buildins 
CHICAGO  Old  Colony  Buildinir 
PHILADELPHIA.  Real  Eslat"-  Trust  Bui 
CLEVELAND  Leader  Nfws  liuildlnj 
ST.  LOmS.  71.3  Star  Buildinc 
SAN  F-RANCISCO.  Rlalto  Bulldins 
LONDON    E.  C..  6  Bouverie  9t. 


Cable  Address  •  Machini-^t.  N.  Y. 

Publi-hiT^  a\-n  o! 

Durnal  of  Electricity  and  Westrrn  Indi 

Klrctrkal  Wurlil 

.\nierlcan  Machinist 

Power 

Knelneerlnc  und  ^linlnft  Journal 

Klerlrlral  .MerrhiindlBlnc 


niral  i 


d  .Metullurdcal  Eneineertoc 
Klrrtrlr  Rnllwaj  Joumul 
InRenierlu  Intemaclonal 
bor  Audit   Bureau  of  Clr'-ulatlons     M<mher   AssoHnted  Buslnesa  Panem 

CTRCULATION  OF  THIS  ISSUE,  29,647  COPIES 


The  .annual  subscription  is  S.^  to  any  part  of  Uie 
I  nit(cl  States.  Canada.  Mexico  Alaska.  Hawaii, 
the  Philippines.  Porto  Rieo.  Canal  Zone.  Cuba. 
Hondura.s.  Nicaragua.  Peru.  Colombia.  Bolivia. 
Dominican  Republir>.  Salvador  and  Shanghai. 
China.  Extra  foreipn  postage.  S4  (total  SI*,  or 
38  shillings).  Single  cop.v,  2.'>  cents. 
Change  ol  Address — When  change  of  address  is 
ordered  the  new  and  the  old  address  must  be  fiven. 
Notice  must  be  received  at  lea-t  ten  days  before 
the    rhance    takes    pla'-e 

Copyright.   1021  by  McGraw-Hill  Company.  Inc. 
Published  Weekly.     Entered  as  second-class  mattir 
Apr    11.   1817.   at   the  Post  Oflicc  at  New   York. 


under  the  Act  of  Mar.  .1.   1879, 


Markft—E  N  G  I  N  E  E  R  I  N  G     N  E  W  S  -  R  E  C  O  R  B— Place 


Vol.  87,  No.  26 


Bent  in  Our  Warehouse 
— for  Less  Money 


Steel  bent  to  specifications  or  fabricated  into  units 
ready  to  place  in  the  forms — and  when  you  want  it. 

That's  Havemeyer  Service!  It  saves  time  and 
money! 

The  chain  of  Havemeyer  Warehouses  makes  it 
possible  to  serve  every  customer  promptly — no 
matter  where  he  may  need  reinforcing  steel. 

A  complete  line  of  steel  building  materials  always  in 
stock  including  Havemeyer  Bars,  Wall-Tys,  Soffit 
Clips,  Stair  Tread,  Form  Clamps,  Curb-Bars, 
Metal  Lath,  Channels,  Corner  Bead,  Expanded 
Metal  Lath,  Wire  Mesh,  Bar-Tys,  Ty-Chairs, 
Bar-Spacers,  etc. 

What  do  you  need  now?     Catalogs  on  request. 


Concrete  Steel  Company 


42  Broadway,  New  York 


Detroit 

Chicago 
Boston 


Havemeyer  Service 
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RAYMOND 


— illustrating  all  it's  necessary  to  know 
about  Concrete  Piles — the  shell  is  left  m 
the  ground — 

RAYMOND  CONCRETE  PILE  COMPANY 

New  York:    140  Cedar  Street 

Chicago:    I  I  I  W.  Monroe  Street 

RAYMOND  CONCRETE  PILE  CO..  Ltd..  Montreal.  Quebec 

Branch  Offices  in  all  Principal  Cities 

"A  FORM  FOR  EVERY  PILE  — A  PILE  FOR  EVERY  PURPOSE" 
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A  fiDod  shop  cuat  ot  Red-Lead — that 
goes  witliout  saying.  On  erection,  two 
more  coats  of  Red-Lead  should  go  on, 
and  it  can  bre  obtained  and  applied  in 
various  dark  colors,  such  as  brown  or 
green  or  black,  to  facilitate  inspection 
and  to  suit  color  ideas. 

Framing  connections  call  for  the  great- 
est care — joined  surfaces,  rivet  heads, 
etc.,  make  hard  painting  with  a  big 
cliance  of  poor  covering — and  they  should 
always  get  an  extra  coat  of  Red-Lead. 

A  common  sight  is  that  of  a  building 
skeleton  or  a  bridge  under  erection  witli 
fresh  bright  paint  marking  every  connec- 
tion of  beam  and  coliuiin. 


NATIONAL  LEAD  COMPANY 


New  York  Hoston 

Clevchind  Kuffalo 

.lOIIN   T.   I.KHIS  .V    IlKOS.  CO..  ■■lilJa<li'l|>lii 


Cincinnati  San   Froncisco 

('liicaiio  St.  Louis 

N.VTION.VL  l.K.\l>  A    till.  CO.,  rlttKburith 


This  part  of  the  structure 
requires  extra  care  in  painting 


Dutch  Bo\-  Red-Le.id  can  be  relied  on. 
to  stick  tight  to  clean  metal  surfaces  and 
to  keep  out  moisture  and  deleterious 
gases,  thus  protecting  the  metal  from 
rust  and  corrosion. 

Tests  of  all  kinds  have  proved  that 
Red-Lead  excels  every  other  known  ma* 
terial  for  the  protection  of  structural 
metal.  Dutch  Boy  Red-Lead  is  pure 
Red-Lead  in  its  most  highly  oxidized 
form.  It  is  put  up  both  as  a  con\enient 
paste  and  a  ready-to-use  liquid  Red-Lead. 

I'lir  all  metal  surfaces,  specify  Dutch 
Jioy   Red-Lead. 

irrilf  for  Pdiitlhifi  Ihlps  A'o.  5 


Dutch  Boy  Red -Lead 
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The 

Great  Handbook 

on 

Building 

Construction 

pay  for  the  books  as  you 
use  them 


Yoii  can  now  purchase  this  great 

handbook  on  the  deferred    payment 

plan.     If  you  will  fill   in   and   mail  the 

attached  coupon  we  will  forward  the  two 

volumes    for    trn     days'    examination.       Look 

the    books    over  thoroughly  —  test   them  out   in 

your   work.       At    the    end    of  ten    days    you   may 

return  ,the   books   or  seii«i  us  your  first  remittance  of 

$4.00.       Tlie   balance   of  $6.00   you   may  send  us  in  two 

monthly  installments  of  $3.00.       See  the  coupon  for  details. 

Hool  and  Johnson^s 
Handbook  of  Building  Construction 

Editors-in-Chief 

George  A.  Hool  and 
Nathan  C.  Johnson 

Assisted  by   46  Specialists.      Two    volumes    (not   sold  separately).      1474    pages  6x9, 
Rexible,  fully  illustrated,  $:0.00  per  set. 


Nearly  fifty  specialists  collaborated  to  produce  this  great  two- 
volume  handbook  on  modern  building  design  and  construc- 
tion. The  records,  the  experience,  the  methods  of  big  engineer- 
ing companies  and  leading  construction  engineers  have  been 
incorporated  in  it.  It  is  a  digest  of  the  best  approved  practice 
of  modern  building  construction. 

It  otFers  architects,  construction  engineers,  contractors  and 
These  are  the  chapter  headings: 


builders  a  body  of  information  on  practical  construction 
that  has  never  before  been  even  approximated.    Prin-      ^ 
cples,  methods,  costs,  tables  and  reference  data  are       ^* 
all  spread  out   before   you   in    these   two   handy       ^* 
books    for   quick   reference  and    constant    use.        ^# 

.A  work  without  a  parallel — a  great  achieve-      ^* 
ment  of  technical  authorship.  ,' 


I— EIor.M 

2 — Dc.-iif; 

»— .Structural  Data 

4 — General  Designing  Dat.'i 

•5— Construction  Methods 

6 — Construction  Equipment 

7— Building  .Materials 

8 — Kstirnating  Steel  Buildings 

9 — E.stiiiKiting  Concrete  lluildings 
10 — Architectural  Practice 
II — Contracts 
1 2 — .Specifications 
1.*} — Heating,  Ventilation  and  Power 

Sent  on  Approval 

No  Money  Down 

Only  $4.00 

in  ten  days 

and  $3.00  monthly  for 

two  months 


1 4 — Water  Supply 

1.') — Sewage  DisDosal 

Ki^Waterlcss  Toilet  Conveniei 

17 — Plumbing  and  Drainage 

18 — Electrical  Equipment 

19 — Electric  I^ighting 

20-21 — Gas  Ligtiting  and  Fittin 

22— Elevators 

23 — Refrigeration 

24 — Communicating  Systi-tns 

2.5 — Lightning  Protection 

2(J— Vacuum  Cleaning  Equiprnt 


«o 


v>5' 


O^ 


.^ 


.^<^ 


<y 


,^^ 


•<>^ 


<|fk  Rend   me  on   10  days'  ap- 

>^  proval      Hool     &     Johnson's 

■^  lI.\.NDBOOK      OF       BUILD- 

ING     CONSTRUCTION     (in    2 
Volumes,    $10.00).     I    agree    to    re- 
lurn    the    hooks,   postpaid,   in  10  days 
to  rr mil  S4.(X)  in   10  days  and  S3.00 
:hly  for  2  months. 


(Jflieial  P. 


^  Name  of  Company 

Subs.  Eng.  NewB-Rceord 

iH,wl:»  tmt  on  apprornl  t„  niml  piirr/m.! 


.Mem.  .4mer.  Soo.  C.  E.7. 


I  thr  Uniird  Stalrt 


nd  Canada  only) 
N-R  !2-29-_>l 
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Boyers  and  Little  Giants  do  Big  Jobs  Well 


THIS  canal,  requiring  300,000 
"s-inch  rivets  in  its  fabrica- 
tion, ^^as  built  with  the  aid 
of  Boyer  Riveting  Hammers  and 
Little  Giant  Air  Drills. 

Two  types  of  Boyer  Hammers 
were  used  —  the  No.  80  and  the 
No.  50.  The  No.  80  was  used  on 
general  riveting  operations.  The 
No.  50,  with  inverted  handle, 
droveall  inside  com-  - 

partment  rivets. 

A  number  of  rivets 
were  countersunk 
and  ground  to  a 
finish.  Each  Boyer- 


driven   rivet  was   so  perfectly 

finished   that  little  grinding  was 

necessary. 

All  reaming  and  countersinking 

operations    were    performed    by 

Class  E  Little  Giant  Air  Drills. 

Thus,  on  this  difficult  job — where 

perfect  rivets,  air  and  maintenance 

economy,  were  a  necessity  —  the 

exacting  requirements  were  fully 

met.  „.. 

What  are  your 

needs?  Name  them 

—  there's   a   Boyer 

or    Little    Giant   to 

fulfill  them,  Askfor 

bulletins. 


Chicago  Pneumatic  Tool  Company 

Chicago  Pneumatic  Building    -   6  East  44th  Street    *    New  York 
Sales  and  ^Service  Branches  atl  over  the  World 


*c«acaOO      •omon    futmxa*    no*  amciij'      ^p* 
•pi/tTUO  *Ci«vnAHO     Bui  Kwuh         'Niw  cnitx 


Hiuiscrofti      'London     MovrtMOfo    f*JUl  Vwruoo      CmamCMai 

HoMxtLU  Manila     •Mowthial        Kiq  m  (aMIIO    SaOPaumJ     TWj'Tmh 

foHAKMWuao    Milan       Omka  •mnmoAM         toovi  Tocto 


BOYER  PNEUMOTPBwBHgERS  ••  UTILE  GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
CHICAGO  PNEUWyfre^fr  COMPJBESSOJRSgyAafiJM'^PUMPS  •  •  PNEUMATIC  HOISTS. 
GIANT    OIL  AND    GAS   ENGINESfllHnSlHfllinngK  DRILLS  ••  COAL  DRILLS 


^5^. 


CHICAQO  ^ 

Depend  upon 


'NEUMfflC 

that  Name 
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Tractor  Power  in  Road  Building 


Time  is  the  essence  of  most  contracts.  By  keeping 
pace  with  his  schedule,  by  jumping  ahead  a  few 
Steps  when  possible,  the  road  builder  is  able  to  get 
through  the  job  clean  and  with  his  profit  tucked 
away  in  the  bank. 

And  it  is  right  here  that  dependable  Best  Tractors 
show  their  real  value  to  the  road -maker.  Best 
Tractors  save  time.  They  provide  profit  insur- 
ance. To  begin  with,  work  can  be  started  or  carried 
on  in  weather  and  with  soil  conditions  that  would 
keep  animals  off  the  job  and  in  the 
stalls.  The  long,  wide  tracks  enable 
Best  Tractors  to  work  on  soft, 
rough  or  sandy  soil.  Enforced  idle- 
ness is  reduced  to  the  very  minimum. 

Then,  with  work  under  way,  the 
tractor  operates  the  elevating 
grader,  the  plow,  scarifier,  scrapers, 


•BEST 


Yractqr^ 


blade  graders  and  other  tools  at  regular  speeds  and 
maximum  capacities.  No  time  is  lost  for  frequent 
rests.  No  work  is  slighted  because  of  tough  going  or 
tired  animals.  In  fact,  with  Best  Tractors  the 
contractor  or  engineer  can  map  out  for  himself  a 
shorter  schedule  than  is  possible  where  animals 
furnish  the  mobile  power.  And  he  does  a  better, 
cleaner  piece  of  work. 

Best  Tractors  provide  the  engineer  and  con- 
tractor with  reliable  power  in  compact  form,  easy 
to  maneuver,  and  managed  by  one 
man.  Dependability,  power  and  low 
cost  of  operation  are  proven  qualities 
in  Best  Tractors,  the  result  of  Best 
design,  choice  of  materials  and  work- 
manship. These,  in  turn,  are  the 
products  of  many  years  of  successful 
tractor-building  experience. 


Let  us  send  you  further  information  on  the  use  of  tractors;  also  specifications,  prices  and  names  of  nearest  dealers. 

a  L.  BEST  TRACTOR  CO. 

SAN  LEANDRO- CALIFORNIA 
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Guaraivteed 

Five  Years 

Perforrrvarvce 
and  Reputatioiv 

Couivt/ 


This  Guaranty  applies  to  the 
Chapman  List  63  V2  Cast  Steel 
Gate  Valves  for  Superheated 
Steam. 

"Why  should  we  experiment  with  other 
valves  when  we  know  that  we  can  always 
get  Chapmans? 

"We  have  passed  the  experimental  stage 
and  have  found  that  a  Chapman  Valve 
always  delivers.  And  whenever  there  is 
any  kind  of  an  improvement  in  valve  design 
or  construction  it  usually  appears  first  with 
the  CHAPMAN  trade  mark." 

The  Engineer  who  said  this  is  only  one  of 
many  wh(j  make  their  selection  from  the 
Chapman  Valve  Handhook  No.  .18. 


i 

Have  you  your  copy? 

2^            New  York 
"'                  Boston 

HRAXCHKS: 

Pittsbuiitli            Detroit           t'hi'at'"           Siin  Fr.inoieco 
Philadelphia        Cleveland         Los  Ati(rele»        Tulsa 

'^■:y-ZfZ^^ 

'is 


i 


1 
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1 


I 

v>'? 

C"' 

fe: 

a 

1 

n 

^^5' 


Chapman  A^ve  Mfcf.  Co., 

Indian  Orchard,  Ma5S.,U.  S^. 
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Excavation   for   Loe<u/s   Ne<w  State  Street 

Theatre,    Washington    ami   Mnhawk 
Streeti,   Buffalo. 


^ 


i4/*£-uy     -l^**^    a-iu-Ky    Omj     f-^t-ce.  . 

"After  using  other  steam  shovels 
for  years,  we  purchased  our  first 
Erie  in  1915.  We  have  found  the 
Erie  Shovel  far  superior  to  any 
other  shovel  on  the  market,  in  every 
way,  shape  and  form.  It  works 
faster  and  is  more  durable,  which 
means  better  results." — Thomas 
Brown,  President,  Thomas  Brown 
Contracting  Co.,  Buffalo,  N.  Y. 


MORE  POWER:  Contractors  who  own  dif- 
ferent makes  of  steam  shovels  nearly 
always  select  their  ERIES  for  the  hardest 
digging.  This  is  the  general  practice-you  see 
it  everywhere     and  it  speaks  for  itself! 

MORE  ENDURANCE:  Owners  report  that  their 
ERIES  average  less  than  one- third  as  much  upkeep  cost 
as  their  other  shovels.  The  ERIE  is  built  with  extra 
strength  at  every  point  of  wear  and  strain. 

GREATER  SPEED:  Faster  swing;  faster  "crowd"; 
simple  control,  with  only  3  levers  for  all  digging  and 
dumping  operations. 

LARGER  OUTPUT:  It  is  a  common  occurrence  for 
Erie  Shovels  to  deliver  30%  to  40%  more  actual 
yardage  than  other  shovels  on  the  same  digging.  Check 
this  up  for  yourself — get  figures  direct  from  the  owners. 

We  will  be  very  glad  to  send  you  actual  records,  in 
proof  of  the  statements  made  above.  Just  write 
and  tell  us  what  class  of  work  you  are  interested  in. 

BALL  Engine  Co.,  Erie,  Pa.,  U.  S.  A. 

Builder.    o(    ERIE   Stcom   Shovels.    Locomotive    Crones.    Railway    Ditche,. 

Branch   Office:    NEW    YORK.    BOSTON,    PITTSBURGH,   CHICAGO 

Reproentativos  throughout  the  U.  S.  A. 


[M 


I(evolvin^ 
,  Shovels 
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POURED       /^^^AETRbPOyr^^  MONOLITH 

SYSTEA  y5j     CONSTRUCTION 


IN  PLACE 


1 — Projectile  Shop 

2 — Machine   Shop 

3 — Substation 

A — Forge  and  Furnace 

5 — Open  Hearth 

6 — Heat  Treatment 

7 — Boiler  House 

8 — River  Pump  Station 


Form  C — as  used  for 
roofs  of  plant  shown. 


U.  S.  Naval 
Ordnance  Plant 

South  Charleston,  W.  Va. 

905,450 

square  feet  of  poured 
gypsum  roofing 


KtTi  STONE  Gypsum  Fireproofing  Corporation 

1328  B  R.  o^VD  ^ v'^ VY,  Ni: w  VoFut 

I  /{rnnclics: 

I       Phllndelphla.   Pa.  Tolcilo.   Ohio                                                Ciiuirinati.  Ohio                                     Columhtii'.  Ohio 

North   ADiencan   Hldg.  Siimmitt  anil  Samlusky  Sl^.  i;OT    MiT<»nliU-  Library  Bldg.                      07  East  Lone  St. 

-.,.  i'"'"!?^";'  WashiriKloii.   D.  C.                                              Dayton.   Ohio                                        Cleveland.  Ohio 

lO.t  St.  John   St.  Krai    EkIbIc  Trust   Bldg.                                  1038  Kellwld  Bldg.                              11;;  Stuj-vcsant  I>1(Jk. 

..-„  'E?^"""'■  9"'      ,„  Monlmnl  Plttaburch,   P.i. 

•;.,n   Rl.hniiiii.l    SI  .    W.  (10:i  Xiw    Uirk.-  Itlik'.  15';l   Fir...!    .Nalioiiiil    ll^niU    Bldi; 


i 


I 
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MONOLITH 
CONSTRUCTION 


The  Largest 
Poured  Gypsum  Roof  Contract 

ever  let  by  the  Government 


On  December  1st  this 
contract  was  96.2% 
finished,  according  to 
Government  record. 


Battleship  Construction 

may  be  stopped 

but  Metropolitan  Roofing 

goes  on  forever 


rorm    B — as    used    for 
floor  construction  elsewhere. 


Keystone  Gypsum  Fireproofing  Corporation 

1328  Br-O^vdw^vy,  NkwVofuc 


Phila.lnlphja.   P.-i. 
Nonh   American    Bids. 

UOa   SI.    John    St. 

Toronto,  Ont. 
?.:,<)  Richmond  St..  W. 


Toledo.    Ohio 

Summitt  and  SandUMky  Sta 

WashinBton.   D.   C. 

Real    Eslatc   Trust    Bide. 


Brunches : 

Cincinnati.  Ohio  Columbus.  Ohio 

1207    Mcruintilc   Library  Bids.                       67   Eaat   Lone  St. 

Dayton.    Ohio  Cleveland,   Ohio 

103b  Reibold  BlUg.  IVZ  Sluyvesant  Bldff. 

Montreal  PittBburirh.    Pa. 

903  Mew  Birks  Bide.                                I'l'.!!  First   National   Bank   Bldg 
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Ask  the  Man  Who  Knows!! 


Last  week  we  showed  you  a  photograph  of  Grand  Central 
Station,  New  York,  and  asked  \ou  to  visit  this  structure 
and  see  for  yourself  how  Gunite  protects  steel. 

Perhaps  >'Ou  do  not  get  to  New  York  and  would  like  to 
know  that  the  engineers  of  the  City  of  Chicago,  who  have 
had  longer  experience  with  Gunite  than  any  other  engineers, 
specified  that  all  the  steel  underneath  the  new  Michigan 
Boulevard  River  Crossing  should  be  covered  with  Gunite, 

Visit  this  structure  and  see  for  yourself. 


Gunite  is  hydrated  at  the  nozzle 

of  the 


(em 


EMENT-IUN 


TRADE  MARK^i 


CEMENT-GUN  COMPANY 


Incorporated 

Allentown,  Pa. 


Branch   Offices: 

N««  York  cm..-.  .!()  Cliunli  St.;  Chi.at-o  Offiic. 
tilii  ChamlKT  of  Coniinerti-;  Piltsburch  Oflioe. 
■Jll  Fullon  DlilK  :  Loi  AiiKcle-i  Olliif.  Citizen--' 
Nnlinnal  Bank  BI(:t'.:  Spokani-  Ofli.e.  ill.". 
.Mohawk  Blotk :  Richnioml  Offl.c.  71;;  Virtinia 
Riiilway  and  Power  Blilg.;  Sioux  City  omcc. 
IHli  RoH'<  St.;  Canad.a.  east  of  Alberts.  The 
liriif  r.il  Snptily  Cu.  of  Crina<la.  .'IliO  Sparks  St.. 
-St..  Winnipeg.  Man.  Can. 


w  K> 

M  '^^ 

:)K  Toronto  St..  Toronto.  Ont.:  Penrirson  Block. 

^l\ 

f 

North     Bay:     MeGill     BUIir..     Montreal.     Que.: 

xVi 

f 

Eminre  Bloek.   Moncton.   N.   B. 

^^> 

Ml    iiK/iiirirH    rTcrpI    from    llir    I'niled    Slalen 

■  itiil  itN  poMMg/mionft.  f'anttita.   Mexico  and  Cuba, 

The     "CeiT 

ent-Cun"     is     not     « 

should     hr     taken     up     trit/t     Ihr     International 

rotricted 

article.      It     may     be 

1  rnienidiin      I'ompanu.      r,0      Maria      Plaals. 

purchased 

and      operated      by 

1  trrrht.   Holland 

anyone. 

\ 
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^\       is  a  aood  vurc/iase 


For  you  or  for  anyone  else  whose 
work  has  to  do  with  handUng 
stone,  sand,  gravel  or  other  loose 
material — it  cuts  costs  75*>(  over 
other  machines  and  methods. 


And  it  is  so  reliable.  It  is  built  sturdy  and  strong  beyond  precedent, 
and  embodies  certain  exclusive  features  that  immediately  win  the  favor 
of  those  who  are  keen  for  economy  of  operation  and  performance. 

It  loads  at  the  rate  of  a  yard  and  a  half  a 
minute  at  a  power  cost  of  1  cent  per  yard  of 
material  handled.  There  is  no  theory  about  it 
— it's  a  good  business  proposition  for  any 
material  handler. 

The  George  Haiss  Mfg.  Co.,  Inc. 

140th    St.    and    Rider    Ave.,    New    York 


A  Word  With  the 
Haiss  Engineer 

"The  self  feeding  device  of  all  Haiss 
Loaders  is  positive  acting.  It  does  not 
depend  for  its  effectiveness  on  the  co- 
hesion of  the  material  -it  does  not 
Mth    the    functioning    of    the 


Truck   Loaders 


mi- 

Material^  an^jSuiTKT^&'qu  I PM  E  NT 

Clam  Shell  Buck6.ts 


PORTABLE  Belt  CONVEYORS 
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This  Versatility 

Of  MARION 

Revolving  Shovels 

^      is  of  Inestimable  Value  to  the 
general  contractor 


Every  revolving  Marion  Sho\  el  can  be  converted 
easil)  and  quickly,  into  Dragline,  Clamshell  or 
Orangepccl  Excavator  or  Crane.  They  are  designed 
for  this  con\ersi()n  because  it  enables  the  operator  to 
andle  a  great  range  of  work  with  one  machine.  And 
in  each  operation  Marions  have  steam-shovel  strength 
and  efficiency. 

For  small  drainage  and  irrigation  ditches  they  give  capacity 
and  economy;  also  wider  working  range  and  ability  to  deposit 
material  at  a  greater  distance  from  the  ditch.  For  building 
levees  handling  sand  and  gravel  from  wet  pit,  making  fills. 
High  lift  for  basement  and  other  wide-range  woj-k.  .Also  as 
a  pile  driver. 

THE  .NEW  .AND  THOROUGHLY  ILLUS- 
TR.ATED  ALARION  BOOKLET  gives  the  complete 
story  of  iVLirion  versatility  and  individual  points  of 
merit  in  ALirion  Shovels  and  other  Excavating  Ma- 
chiner\.     We  shall  be  glad  to  send  you  a  copy. 


The  Marion 
Steam  Shovel  Company 

210  Main  Street,  Marion,  Ohio 

Representatives  in  principal  cities  in  U.  S.,  Canada,  South  Africa. 
England,  Siam,  Mexico,  Russia,  Straits  Settlement,  Sweden  and 
New  Zealand. 
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Brownhoist  Cranes  Help 
Build  New  Cadillac  Plant 

In  building  the  new  modern  plant  where  Cadillac 
Motor  Gars  are  now  made,  six  Brownhoist  Cranes 
aided  in  speeding  up  construction  immeasurably. 
These  cranes  helped  push  construction  all  the  time. 
Working  with  buckets,  they  moved  gravel,  sand  and 
coal.  Working  with  bottom  block  they  sped-up  the 
handling  of  forms  and  girders. 

On  any  job  where  speed  and  handling  costs  are  factors, 
Brownhoist  Cranes  give  definite  evidence  of  their  abil- 
ity, speed  and  sturdy  strength. 

Whether  your  handling  job  be  large  or  small  there  is 
a  Brownhoist  to  fit  your  need.  Write  for  our  Crane 
booklet.  It  shows  many  money-saving  uses  for  Brown- 
hoist Cranes. 


Brownnoist  Products 

Locomotive  Cranes 

Concrete  Bunkers 

Overhead  Cranes 

Dock  Machinery 

Bridge  Cranes 

Buckets 

Literature  on  Rer/uejt 


The  Brown  Hoisting  Machinery  Co.,   Cleveland,  Ohio 

Brioches:     New  York.  Chkago,  Piltiburith.  S^n  I'raociico,  New  Orlciiii 


BROWNHOIST 

MATERIAL  HANDLING  MACHINERY 
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|s^bS^^3I69|> 


U  N  dY 

Elstablished  186*        ^ 


The  only  one  of  its  kind 


riiis  7^4  in.  x  10  ctijiine  was  built  for  the  Merrit  and  Chapman  Derrick  and  Wrecking 
Company,  and  installed  on  their  wrecking  boat  "Resolute." 

The   uppermost   drums  are  slow   speed   for   trimming   boom,    middle   drums   are   for 
operating  boom,  lower  drums  for  light  fast  cargo  lioisting. 

Typical  of  what  our  engineers  produce  when  special  work  is  required. 

Send  for  Catalog  No.  16  fully  describing  this  engine. 


ATLANTA.  CA. 
UKAHMO.NT.   TEXAS 
BO.STON.    MASS. 
nUK^ACJO.    ILL. 
CINCINNATI.   OinO 


ri,KvKi,Avn  omo 

DALLAS     TKXAS 
IlKS    MdIM,-.    KIWA 
MorsTIlN     TKXAS 
HI   NrlSi,TO\.    \v     VA. 
JAI  KSOWU-bi;.    KliA. 


KAVSAS  riTT.  KAN. 
K.NOXVM.I.K.  TKNN. 
1.0S    A.NCKI.KS.    CM* 


KYTW  ohli:ans,  la. 


NOTirni.ic.  VA. 
(iTT\\v\    rWADA 
riiii.MiKi.niL  \,  I'A. 

riTT-lll   llc.ll,    I'A. 

rduri.KMi.  (iiii;. 

RIClIMD.N'l),    VA. 


S.VN  FnANrisro.  CAt 
8AI,T  LAKK  CITY.   IITAI 
SKATTI.i;.   WASH. 
SPOKANK,    WASn. 
£T.  LOUIS.   MO. 
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See  our  Exhibit 
Road  Show 
Greer  Annex 

Coliseum 
January  17-20 


YOU  get  your  money's  worth 
out  of  a  machine  only  when 
it  stands  up  to  its  work  year  after 
year.  That's  the  kind  of  Trenchers 
we  make;  they  dig  anything  that's 
diggable.  There's  a  size  for  every 
job;  all  one  man  control  and 
equipped  with  self-cleaning  buck- 
ets. Reinforced  construction  re- 
duces chance  of  breakdown. 

Send  for  Trencher 
booklet  No.  U3 

Austin  Machinery  Corporation 

Railway  Exchange  BIdg.,  Chicago 

Milwaukee  <»niaha 

Minneapolis'  PittatjurKh 

New  O^aniT  Portland 

New  'Vtf'li  Sao  Francisco 

Woodstock,  o 


I  \l 


20 


Market— E  X  G  I  N  E  E  R  I  N  G     N  E  \V  S  -  R  E  C  0  R.l>— Piece 


Vol.  87,  No.  26 


Everything's  going  up  in  smo^c.      How 
long  will  it  la\c  us  to  rebuild  our  plant? 


RUlhi: — Prudential  Siediond 
Steel  Building  erected  by  the 
Consumers  Mining  Co., 
and  used  as  a  blacksmith 
shop. 


Prudential  Steel  Buildings  are 
Ready  for  Immediate  Delivery 

When  fire  or  other  disaster  results  in  a  building  problem — where 
immediate  delivery  of  fireproof,  serviceable  and  lasting  buildings  is 
imperative — WIRE  BLAW-KNOX. 

As  soon  as  your  order  is  received  a  chain  of  motion  is  established 
which  begins  in  our  stock  rooms  and  ends  in  your  yards.  There  is 
no  engineering  to  be  done — no  drawings  to  be  made  and  changed^ 
nothing  but  the  selection  of  standard  steel  parts  of  cover,  frame 
and  equipment. 

All  buildings  meet  your  exact  specifications  and  are  SHIPPED  FROM  STOCK. 

PRUDENTIAL  HIGH  LIGHTS 

All  cover  sheets  press  Ifcrnied  and  galvanized. 
A  size  for  every  need. 

Structural  steel  frame  made  in  our  own  shops. 
Prudential    Buildings    have    100%    salvage 


any  repr«senta(ii 


Worthington  Pump  Co.        Penna.  Casting 
&  Machine  Works 
City  of  Baltimore  C.  &  0 .  Railroad 

Black  Products  Co.        Rockland  &  Rock- 
port  Lime  Co. 
Boston  Consolidated  Gas  Co. 


Patented  Icakproof  construction. 
All  parts  standard. 


BLAW-KNOX  COMPANY 

601  Farmer's  Bank  Building,  PITTSBURGH,  PA, 


New  York 
ChicAgo 


sna  City 


..X^^X.. 


/'g^f^t^t.. 


■r^f^^  SScb^ 


I'iDTMS  262e-: 


SEE    OUR    EXHIBIT 
ol  BUw-ICnox  Equipment  for  Road  Builder,  at  13th  NATIONAL  GOOD  ROADS  SHOW  A.R.B.A. 
Bootha  I06.I07.I08.I30.13I.IS2.      To  !»  held  in  the  ColiM^um.  Chicago.  111..  January  I6lh  to  20th 
incliuive.     Our  reprcacntatives  there  will  be  at  your  service. 


PRUDENTIAL 

steel  BUILDINGS  ^''«'^' 
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^^yHsconsiL 


Furnishes  Emeroency 
Power  on  the  longest 
SinQle^Leaf  Bascule 
Bridge  in  the  World. 

An  outstanding  example  of  the  unusual  range  of  users  to 
which  Wisconsin  motors  can  be  successfully  applied  is  found 
In  the  St.  Charles  Air  Line  bridge  across  the  Chicago  River 
— the  longest  single  leaf  bridge  yet  built,  260  feet  between 
trunnions  and  end  bearings.  It  is  of  the  Strauss  type,  super- 
structure design  and  plans  being  made  by  the  Strauss  Bascule 
Bridge  Company.     Total  weight  of  the  steel,  1544  tons. 

A  60-hp.  Wisconsin  motor,  used  in  a  Norvvood-Noonan 
gasoline  bridge  unit,  is  used  for  emergency  po\\-er.  Norwood- 
Noonan  standardize  Wisconsin  motors  for  their  unfailing 
dependability  and  reliability  in  this  important  service. 

For  range  of  application,  for  versatility,  and  for  consistency 
second  to  none,  Wisconsin  motors  gives  results  that  manu- 
facturers of  industrial  equipment  find  exactly  suited  to  their 
products. 


Our  industrial  bultttin  t/irts  full  details  concerning 
the  application  of  Wisconsin  motors  to  industrial  re- 
quirements.   Your  copy  is  icaitinf;  to  ffo  out. 


WISCONSIN    MOTOR    MANUFACTURING 
Milwaukee,  Wisconsin. 


CO 


A  typical  Aorwuod  -  Auonan 
gasoitrte  engine  bridge  unit. 
Other  K  nrvjnod-N  oonan  prod- 
ucts are  gasoline  engine-dyna- 
mo outfits.  Il'isconstn  Motors 
have  been  found  to  be  biggest 
in  service  and  general  value, 
lihenever  used  in  such  units. 
You  can't  go  zvning  tvil/i  a 
U'isconsin. 
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To  thf  ri'ihi  is  shmm  Xo.  10  Lansing 
AfixtT  irith  Si'andard^  vhedbap-ow 
hopper,  which  is  loir  buiit  of  semi-casl 
sieel.  The  hopper  vnH  not  htnd  or  rack 
to  pieces.  lUe  the  ordinary  sheet  steel 
hopper. 


STANDARDIZE  ON  LANSING 


Make  sure  that  your  wheelbarrows, 
hoists,  concrete  carts,  material  elevators, 
scrapers — as  well  as  your  concrete  mix- 
ers— bear  the  Lansing  name. 

Standardization  on  Lansing  products 
assures  contractors  that  their  equipment 
is  built  right  and  priced  right. 

Here  are  Lansing  facts  regarding  con- 
struction, price  and  service: 

CONSTRUCTION— The  Lansing  line 
of  contractors'  equipment  assures  depend- 
able, standardized  quality — the  best  de- 
sign, materials  and  workmanship  that 
can  be  produced  by  an  organization  that 
has  specialized  in  the  manufacture  of  con- 
crete mixers,  hoists,  carts,  elevators, 
wheelbarrows,  etc.,  for  nearlj'  40  years. 

PRICE — The  Lansing  Company  buys 
thousands  of  tons  ol  steel  annually.  Other 
raw  materials  are  purchased  on  a  big 
cpiantity  basis.  A  tremendous  saving  is 
effected.  Then,  too,  with  our  own  foun- 
dry and  machine  shop,  the  entire  Lansing 
line  is  built  in  our  own  plant.  ^  ou  re- 
ceive the  benefit  of  our  low  manufactur- 
ing cost,  which  brings  our  selling  price 
down   to   a   level   that   cannot   be   reached 

r    '       f 


by  the  smaller  manufacturer  of  a  product 
of  equal  quality. 

SERVICE — Besides  large  repair  stocks 
in  our  eight  branches,  Lansing  dealers  in 
all  sections  of  the  country  are  required  to_ 
carry  spare  parts.  As  a  result,  owners  ot 
Lansing  Mixers  and  other  contractors' 
C(iuipment  are  enabled  to  take  advantage 
of  service  arrangements  which  for  extent 
and  thoroughness  are  unequalled.  The 
Lansing  Company  insures  prompt  service  to 
all  contractors — in  New  England  as  well  as 
on  the  Pacific  Coast. 

Write  for  Catalog 

Let  us  send  you  complete  information  about  the 
Lansing  line  of  contractors'  equipment.  Our  engi- 
neers are  particularly  well  qualified  to  co-operate 
witii  contractors  intelligently.  Write  for  our  SO 
page  mixer  catalog 


LANSING-COMPANY 

26  North  Cedar  St.,   Lansing,   Mich. 

Complctr     stock     of     L.ini>inK     Contrnclor.'     Equipment 


Branch   Manuracturing  Plant:  Poughkccpaie,  N.   Y. 


I  Iw^n 


COM  F>  A  Nl  V 


^ 


CONCRETE  MIXERS  -  CONTRACTORS' EQUIPMENT 
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ROAD  M^^IFOOTE  P^^^** 


Foote  Service 


No  one  knows  better  than  Foote  what  first-class  service  means  to  the  contractor. 
The  MultiFoote  Paver  is  built  in  the  east  but  is  used  and  sold  in  every  part  of 
the  country. 

Every  one  of  our  agents  carry  a  complete  stock  of  replacement  parts  and  can 
supply  you  on  a  moment's  notice  with  whatever  equipment  you  may  need  in 
order  to  keep  your  outfit  moving. 

The  Foote  Company  serve  the  Contractor  operating  in  the  far  west  just  as  they 
do  the  operator  in  the  eastern  states. 

A  telegram  to  the  nearest  agent  and  your  order  goes  out  on  the  first  express 
accompanied  if  necessary  by  a  Foote  mechanic. 

If  you  are  operating  a  MultiFoote  Paver,  trouble  will  be  the  least  concern  you 
have  —  but  should  trouble  develop  you  may  be  sure  the  Foote  Agent  is  back  of 
you  one  hundred  per  cent. 


Operating  16  Hours  A  Day  In  California 

Rogers  Brothers  Co.,  of  Los  Angeles,  used  a  21  E  MultiFoote  gas  paver  in  the 
construction  of  the  Taft-Bakersfield  concrete  highway  this  past  spring. 

They  operated  two  8-hour  shifts.  The  MultiFoote,  a  new  machine,  was  run 
continuously  16  hours  a  day  for  42  working  days  or  over  67  days  elapsed  time  — 
a  remarkable  test  for  a  new  piece  of  machinery.  They  reported  no  delays  due  to 
breakdown  of  the  paver.  No.  1  shift  averaged  587  feet  per  day  —  No.  2  shift 
cveraged  509  feel  per  doy  of  13 -foot  concrete  road.  Write  the  nearest  Foote  Agent 
for  complete  information  and  catalogs. 


Edward  R.  Bacon  C 
E    J.   McHarg  &  Co 


GENERAL    AGENTS 
ncrete    Machinery   Co.,    1241     Michigan    Ave.,    Chicaeo 
rnnci.co.  CI.  Wi1co»    Bro».,    In 

amton,  N.   Y.  Burton   Franklin 

Made   by   Footo  Co.,     Inc.,  Nunda,  N.  Y. 


:.,    30   Church   St.,   New    York,   N. 
Volunteer  BIdg.,  Chattanooga,  Ter 
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DISTRIBUTORS 

The   C.   it.    .Ionks   To.,   Dooly 

Uldt'..  Salt  Lake  City.  Utah. 

Hatcher,   McKe.vna  &  Co., 

3665  Market  St..  St.  Louis. 

Mo. 
Geo.  W.  Fife  Equip.  Co.,  Mer- 
chants Bank  Bldg.,  Indian- 
apolis, Ind. 
RoBT.     Arm.stp.o.vo     &     Bro., 

Atlanta,  Ua. 
Clarksburg  Supply  &  Equip. 

Co.,  606  E.  Pike  St..  Clark.>i- 

burg,  \V.  Va. 
Speers-Jevne.    Eighth    Floor, 

BuildiTs     Exchange     Bldg., 

Minneapolis.    Minn. 
MAriri.NERV  Re.s-tal  &  Sales 

Co.,   2ni8    Southwest  Blvd., 

Kansas  City,  Mo. 
The  n.    H.    Alwine  Co..   238 

Hrandci.s      Theatre      Bids., 

Omaha,   Nebr. 
Bhtan-  &  rriWEits.  r.inal  B.ank 

in^li,-..   .X.  w   url.aii.s.   I.;,. 


Quick   Deliveries 

and 

Service 


A  Knickerbocker 
Product 

$325.00  F.O.B.  Factory  for  The  Wolverine 
Ilalt-Haji  Size  Mi.xer,  ct]uipped  with  3  hp. 
engine  and  magneto,  also  engine  housing  and  lou' 
charging  hopper,  steel  trucks  with  standard  track 
— may  he  equipped  with  hatch  hopper. 
$595.00  F.O.B.  Factory  for  The  Wolverine 
One-Hag  Size  .Mi.vcr,  equipped  with  5  hp.  engine 
and  magneto,  steel  engine  housing,  low  charging 
hopper  and  steel  trucks  with  standard  track — 
may  be  equipped  with  power  loader,  autoniatic 
pressure  water  tank  or  batch  hopper. 

Built    by 

The  Knickerbocker  Company 

400  Liberty  Street,  Jackson,  Michigan 

i-:sT.\r.i,isnKn   isn:i 

Buiid,rs   of  Knicherhocker  Concrete   Mixers,   sizes   21.    14.    7 
and  S  eu.  It.     Mortar  Mixers  and  Por.able  Suu'  Rias 


SL^  STAND  BACK  OF  IT 


DISTRIBUTORS 


The  Day  &  .\l.\pnocK  Co., 
W.  S2nd  St..  Soiitli  of  Dini- 
son,  Cleveland.  Ohio. 

H.  Kleinhans  Co..  Union 
.Vrcade,  Pittsburgh,  Pa. 

Lewter  F.  Hobbs.  Inc..  113 
E.  Twelfth  St..  Norfolk.  Va. 

Truman-  M.  Smith.  317  Pow- 
ers Theatre  Bldg..  Grand 
Rapids,  Mich. 

The  Hubbard-Flotd  Co.,  Inc., 
1112  Grand  Central  Palace. 
New   Tork.  N.  T. 

The  Knickerbocker  Co..  7flS 
Arch  St.,   Philadelphia,   Pa. 

The  Hubbard-Flotd  Co..  Old 
South  Bldg.,  Boston,  Mass. 

G.  W.  Simmons  Co..  118  N. 
Front  St..   Memphis.  Tenn. 


Quick  Deliveries 

and 

Service 


December  29,  1921  Market— E  NGINEERING     NEWS-RECOR  D— Place 


25 


GREATER 

MIXER 

VALUE— 


Two  Smith  IS  MixfTS  Were  Used  on  IhcStudebakeT  Housing 
Froject  at  South  Bend 


IS  NOW  TO  BE  HAD  IN  SMITH  4-S  AND  7-S 

MIXERS  BECAUSE  OF  RECENT 

PRICE  REDUCTIONS  — 


But  in  both  these  sizes  we  have 
maintained  the  well-known 
SMITH  quality  of  materials  and 
workmanship. 

Due  to  lower  manufacturing  costs 
we  are  now  able  to  sell  these  high- 
grade  mixers  at  low-grade  mixer 
prices. 


Equip  your  jobs  with  SMITH 
mixers  and  be  prepared  to  start 
work  in  1922  with  mixers  that  will 
profitably  produce. 

Bulletin  405-A  tells  how  they  are 
built  and  gives  full  information 
regarding  their  capacities,  daily 
yardages,  etc. 


Write  for  your  copy  of  Bulletin  405-A  today. 


TbcT.L.Smitb  Company 

General  Sales  Offices  and  Factory: 

1 155-  32nd  street        MILWAUKEE,  WIS. 


Eastern  Office  and  Warehouse,  SO  Church  St..  New  York. 


Western  Warehouse,  San  Francisco 


V^\li 


i)^/ 
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TELSMITH  Builds  Wisconsin  Roads 


These  two  pictures  show  a  Telsmith  crushing  and  screen- 
ing plant,  operated  by  Sheboygan  County.  Wis.  Sheboygan 
is  one  of  the  most  progressive  counties  in  a  state  noted  for 
its  good  roads.  Mr.  John  Ubelohde.  Sheboygan  County 
Highway  Ejigineer.  ranks  very  highly  among  Wisconsin's 
road  builders.  Under  his  management,  this  plant  has  pro- 
duced gravel  at  a  remarkably  low  cost  probably  on  the 
most  economical  basis  of  any  county  or  municipal  plant  in 
Wisconsin. 

Telsmith  machinery  in  this  plant  is  as  follows: — 
One  No.  5  Telsmith  Primary  Breaker,  manganese 
equipped;  One  No.  2  Telsmith  Reduction  Crusher, 
manganese  equipped:  One  No.  6  Telsmith  Belt  Elevator 
50  ft.  centers;  One  Telsmith  Heavy  Duty  Screen.  40  in.  dia. 
by  16  ft.  long. 

The  Sheboygan  County  outfit  is  not  an  exceptional 
plant;  but  merely  a  fair  sample  of  Telsmith's  product. 
Telsmith  engineers  analyze  the  customers'  requirements: 
recommend  the  proper  equipment  and  design  the  plant. 
Telsmith  mechanics  build  all  the  machinery,  and  Telsmith 
guarantees  a  successful  plant.  Responsibility  is  centralized. 
There  are  no  loop>-holes — no  alibis.  Glad  to  send  you  our 
Catalog  No.  135  (Telsmith  Crushers)  and  our  Bulletin 
No.  G-P-2  (Telsmith  General  Catalog,  describing  screens, 
washers,  bucket  elevators,  belt  conveyors,  sand  tanks,  etc.) 


Shebovgan  fonntv  has  pur- 
chased 2\  propcrlics  ^l  suitable 
locations  which  are  expected  to 
supply  sufTicient  gravel  and  stone 
(or  the  next  t«entv  years.  In 
addition  lo  that  the  county  road 
and  bridge  committee  has  taken 
options  on  adjoinini;  property 
»hich  «ill  furnish  material  for 
fniinv  years  lunger 

The  graxel  pit  and  crusher 
plant  located  east  of  Greenbush 
is  regarded  as  a  model  of  its 
kind^  The  plant  is  electncally 
operated  and  onK  three  men  an? 
rec]uired  in  this  connection  One 
c[  Ihcm  operates  the  machinery 
and  oxersces  the  \iork.  one  is 
emploNcd  as  bell  lender,  his  duty 
being  lo  keep  the  feed  belt  sup- 
plied with  graxel  and  rock  from 
I  ho  pit  as  It  IS  hauled  up  to  him 
bv  a  huge  elecUically  manipu- 
lated drag  or  shovel,  and  one 
«ho  .acts  as  a  general  ulilitv  man 
and  machine  wright         o 

This  plant  has  a  capacity  of 
SOU  cubic  \ards  daily,  but  so  far 
has  not  been  operating  to  that 
extent  because  that  has  not  been 
necessary  to  supply  the  demand 
Bock  and  gravel  bins  hold  100 
cubic  yards  and  these  are  kepi 
filled  at  all  limes  The  plant 
cosl  $20,000  and  this  year  its 
output  has  graveled  \6  miles  of 
rouu,Oi:l  issi"  .G'.""'  KmtdsfiiT  Wis. 


SMITH  ENGINEERING  WORKS 

3198  Locust  St.,  Milwaukee,  Wis. 

Canadian  Agents:  Canadian  Ingersoll-Rand  Co..  Montreal.  P.  Q. 


December  29,  1921  Market— E  NGINEERING     NEWS-RECOR  B— Place 


27 


They're  Speeding  This  Job 
With  Lakewood  Plant 

The  construction  of  the  North  Junior  High  School 
at  Grand  Rapicls,  Mich.,  is  being  pushed  with  all 
possible  speed. 

John  C.  McNabb  dC  Sons  chose  a  Lakewood  Steel 
Tower  and  Lakewood  Chutes  to  help  them  do  the 
job.  The  Lakewood  equipment  includes  a  150-ft. 
steel  tower  and  counterweight  plant. 

Lakewood  plant  lends  itself  to  economical  operation 
and  speedy  construction.  Have  you  the  Lakewood 
bulletins  ? 


The  Lakewood  Engineering 


Company,  Cleveland  U.S.A. 
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What 

Hydraulic  Steel  Buildings 

Offer  Your  Industry 

Aside  from  the  feature  of  low  cost,  long  life,  and  resistance  to  fire, 
Hydraulic  Steel  Buildings  have  another  feature  of  real  imiiortance  in  the 
building  industry:  They  fan  be  quickly  taken  down,  rnovefi  an^^e-erected 
or  S(»id.  ."  :'£-..  •       ,        ."/  •-      >■..■'•, 


Wlietfier  you  need  a  siood,- substantial  bliilding  for  your  idienti''or  a>  quickly 
erected,  sturdy  building  foi.yoursclf  to  house  tools,  supplies  and  equipment, 
you'll  realize  distinct  savings  by  sending  to  Hydraulic. 

Fhone»  wire  or  write  o'urhiearest  district  office  for  details. 
> 

THE    HYDRAULIC   STEELCRAFT   COMPANY 

of  THE  HVURAULIC   STEEL  C0MP.\NY 

CLEVELAND,   OHIO 


Brai 

<■/; 

Sales  Offices: 

New  York 

Chicuffo 

Pittsburgh 

Charleston,  S.C. 

St.  Louis 

Detroit 

New  Orleans 

Charleston.  W.  Va 

Cincinnali 

Memphis 

Indianapolis 

LansinR,  Mieh. 

Norfolk,  Va. 

Atlanta 

Roanoke.  Va. 

Richmond.  Va. 

Auru.sta.  Ga. 

Dallas 

Wichita.  Kan. 

Kansas  City.  Mo. 

Omaha,  Neb. 

Boston 

Louis\nlle,  Ky. 

Columbus,  Ohio 

Steel  build- 
er the  columns. 
s  or   purlins. 


Salient  Features  of 

HydraiiJir  Steel 

Btiil  dings 

Quick  Erection 
Strength — All   Steel 
Perrnanenc\' — 

(rust-resisting    "HY-COP"    sheets) 
Portability 
Fireproof 
Low   Cost 

Immediate  Shipment 
High   Salvage   Value 


HYDRAUUC 


L     BU  II  LDO 

Standardized 
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Insley  Equipment  for 

Concrete  Distribution 


THE  proof  of    promised   performance  lies   in   actual    accomplishment  and   when 
Insley  Equipment  is  recommended  to  perform  a  certain  task  there  is  assurance 
that  the  recommendations  made  are  capable  of  fulfillment. 

Engineering  Ability  and  a  Wide  Experience  serve  as  the  basis  for  the  developments 
v/hich  are  responsible  for  the  most  efficient  concrete  placing  equipment  which  it 
is  possible  to  place  in  a  contractor's  hands. 

At  the  time  of  figuring  your  next  contract  let  us  tell  you  what  the  INSLEY  STEEL 
TOWER,  QUICK  SHIFT,  COUNTERWEIGHT  CHUTE  PLANT  will  do  for  you  on 
that  particular  job. 


The  illustration  shows  a  140  ft.  Steel  Tower, 
Quick  Shift,  Counterweight  Chute  Float- 
ing Plant  installation  as  used  by  H.  P. 
Converse  &  Co.  in  the  construction  of  a 
bridge  across  the  Connecticut  River  at 
Springfield,   Mass. 

The  plant  has  a  free  radius  of  distribution 
of  150  ft.  through  an  arc  of  85  degrees  and 
is  so  designed  as  to  be  adaptable  for  ordi- 
nary building  work  at  the  conclusion  of 
this  special  job. 


Insley  Manufacturing  Co. 

Engineers  and  Manufacturers 
INDIANAPOLIS 


mSLEV 


CONCRETE    PLACING    EQUIPMENT 

INDUSTRIAL    CARS  —  DUMP    BUCKETS 

STEEL   DERRICKS 


^^^^^mW^ 


m 


P  ,  r  k. 


) 
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The  Business  Side  of  Locomotive  Building 


\'ULCAN  Locomotives  are  not  built  or  sold  on  the 
basis  of  price  competition.  Thej'  are  built  on  a 
performance  basis. 

Only  sound  materials  are  used  and  we  guard 
jealously  the  quality  of  workmanship  which  enters  into 
the  construction  of  VULCAN   L<;comotives. 

It  is  not  alone  that  we  have  been  building  locomotives 
for  more  than  45  years  and  wish  to  maintain  the 
prestige  we  have  earned,  but  also  because  we  realize 
that  economical  transportation  for  you  means  an  engine 
of  correct  design,  plus  a  minimum  of  repair  bills  and 
maintenance  charges. 

These  are  the  things  you  buy  in  a  \'ULCAN  Loco- 
moti\  e. 

^  our  problems  are  our  problems. 

Correspondence  Solicited 

VULCAN  IRON  WORKS 

"Established   1849" 

1737  Main  Street,  Wilkes-Barre,  Pa. 
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ex-' avid 

PneumaticTbol^ 


USE    them    for    your    repair,    construction 
and  assembly  work — wherever  you  need 
portable,  efficient  power  tools. 

"Little  David"  Tools  are  distinguished  by 
their  simplicity,  great  ruggedness  and  ability 
to  reduce  costs. 

Their  simplicity  means  few  working  parts  and 
few  replacements.  The  tools  are  easy  to  han- 
dle, require  little  attention  and  stand  up  under 
long,  hard  use. 

The  complete  line  of  air  tools  includes 
Riveting  and  Chipping  Hammers,  Reversible 
and  Non-Reversible  .^ir  Drills  and  Reamers, 
Close  Quarter  Drills,  Portable  Grinders,  Saws, 
Holders-on,  Air  Motor  Hoists  and  Stationary 
Motors,  Woodhorers  and  Wire  Brush  Cleaners. 


99 


Ask  for    Catalog    8000    describing    this 
complete  line  of  modern  pneumatic  tools 

Ingersoll-Rand  Company 

General  Offices:  Broadway,  New  York 

Offices  Everywhere 


n^^ 


^_ 


4^ 


"/A-*^1^**   '/  ' 


Riveting  Hammers 

For    rivet    ilrivirm,    busting,    etc. 


__-_W/  /i^^  ^'^   .sizes,   with   open,   closecd  or 
^'^^'S'y/'Y'^    inside  trigger  handles. 

olleErStifci 
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BUCYRUSeP 


Bacyrus  drasllne  strippins  a  limestone  quarry.  Cut  10  to  -5 
leet  deep.  100  feet  wide,  consisting  of  iieavy  loam,  red  clay 
with  flinty  boulders  and  a  bottom  of  solid  limestone  which  was 
handled  alter  blastine^. 


^ 


'«. 


Excavatinjr  for  fovinrlationa  of  a  lock  entrance  wall  on  a  !^hii> 
canal.  The  trench  is  1.'>K  feet  wide  on  the  top  with  a  maximum 
depth  of  B.T  feet,  all  handled  in  one  cut.  The  Bucyrus  dragline 
averaged  200  12-;d.  cars  in  ten  hours  on  this  Job. 


What  will 
a  dragline  do? 

The  great  operating  range  and  unusual 
flexibility  of  Bucyrus  Draglines  adapt 
them  to  man)-  types  of  work.  Although 
the  commonest  use  for  dragline  excava- 
tors is  on  canal  and  irrigation  ditch 
excavation,  there  are  many  other  kinds 
of  work  on  which  a  dragline  may  be  used- 
to  adv  antage. 

Bucyrus  draglines  will  construct  levees 
as  compact  and  watertight  as  those  built 
by  any  other  method.  Railroad  fills  can 
also  be  built  without  rehandling,  by  bor- 
rowing the  necessary  material  and  dump- 
ing direct  on  the  fill.  Sand,  gravel  and 
clay  pits  are  being  successfully  stripped 
and  worked  by  draglines  working  from 
the  surface  of  the  ground  and  independ- 
ent of  flooded  pit  troubles.  On  canal  or 
ditch  excavation  the  wide  reach  means 
fewer  moves  of  the  machine,  and  makes 
it  eas>'  to  overcast  material  far  enough 
from  the  exca\  ation  to  eliminate  all 
danger  of  caving. 

These  photographs  show  some  of  the 
many  kinds  of  work  on  which  Bucyrus 
Draglines  are  operating  efficiently. 
Under  the  wear  and  tear  of  the  hardest 
digging,  Buc>  rus  draglines  will  stay  on 
the  job  and  move  the  dirt.  Let  us  figure 
on  your  requirements  for  your  next  job. 

SrnJ  for  IhiHrlin   C'.V 

BUCYRUS  COMPANY 


llucynis  draulinc  die.cinic  ifravcl  under  l.'i  feel  nt  water 
hiich  as  l.Mio  iir.  yds.  h.i%c  been  lo.idiil  into  cars  in  10  h 
The  operating  exijenw  of  the  drnirliiie  does  not  equal  the  pi 
inff  coKta  when  the  travel  was  dur  by  a  shovel  lu  the  pit. 


South  Milwaukee,  Wis. 


Now  York 
niimiMKliam 
l*ortiand.  Ore. 


Salt  L.ako  City 
San  FralK-ifCO 
l^oudou,  EnKland 
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■ResCTve  Power 

The  Clyde  Hoist  was  built  originally  for  logging  operations  wnere 
the  unexpected  overload  is  the  rule  and  not  the  exception. 

Reserve  power,  which  at  all  times  gives  to  the  operator  a  sense  of 
security  and  satisfaction,  becomes  a  vital  necessity  in  handling  logs  from 
stump  to  mill. 

And  it  is  not  enough  to  meet  these  frequent  emergencies. 
The  location  of  such  operations  is  usually  miles  from  the  source  of 
supply  of  replacement  parts  in  case  of  accident.    The  engine  that  gives 
uninterrupted    service  under  adverse  conditions  must    necessarily    be 

built  with  the  utmost  care,  not  only  in  the  se- 
lection of  materials,  but  in  the  quality  of  work- 
manship employed. 

The  Clyde  Hoist  willwor^  than  stand  the  test. 
It  has  proven  itself  in  practically  every  logging 
district  in  the  world. 

There  is  a  repeat  order  built  into  every  hoist  of  Clyde  make. 


CLYDE  IRON  WORKS  SALES  COMPANY 


DULUTH,  MINN..  V.  S.  A. 
Sole  Distributors  for  Clyde  Iron  Works 

Branch  Offices  and  V/archoii^cs: 


NEW  YORK 
Ml    14')  Centre  S 


"NEWORLEANS 
309  Mugnzinc  St. 


SEATTLE 
542  Fit.t  Ave.  So. 


CHICAGO 

I  I  So.  LaSallr  St. 


JACKSONVILLE 
507  Hill  Bid,. 


PORTLAND 
18th  and  Upahui  Su. 
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Lackawranna  Steel  Sheet  Piling 

again  proves  its  value  to  the  contractor 

THE.  foundations  of   the  Webster  Street  Bridge  at  Tonawanda,  N.  Y.,  which 
spans  the  New  York  State  Barge  Canal  at   this  point,  were  constructed  in 
cofferdams    of    Lackawanna    14"   x   'jg"   Arched -Web  Steel  Sheet    Piling   by 
Lathrop,  Shea  &  Henwood  Company,  Contractors.     The  above  picture  shows  the 
cofferdam  for   the  center  pier,  just  previous  to  placing  the  concrete,  while  in  the 
background  one  of  the  completed  dish  abutments  is  seen. 

Thejnethodof  installing  the  bracing  system  for  the  pier  was  especially  interest- 
ing. The  two  top  tiers  were  construct- 
ed in  crib  form  on  skids,  as  shown 
in  lower  picture,  then  launched  and 
floated  to  position.  The  Steel  Sheet 
Piling  was  then  assembled  vertically 
around  this  timber  cage  and  driven. 
Although  the  steel  sheet  piles  had 
been  used  in  other  installations  they 
performed  their  work  well  as  the 
appearance  of  the  job  indicates. 
Lackawanna  engineers  have  data  on  a  great  many  interesting  foun- 
dation   problems.      Their    advice    is    free   and    is   cheerfully   given. 

|ockawonna  Steel  fimpany 

General  Sales  Offices  and  Works:  Lackawanna,  N.  Y. 

BUFFALO         BOSTON         CHICAGO         CINCINNATI         CLEVELAND         DETROIT 
NEW  YORK         PHILADELPHIA         ST.  LOUIS         SAN  FRANCISCO 

Licensees  for  the  nianufacture  of  Lackawanna  Steel  Sheet  Piling: 

For  Grot  Britain  and  Britinh  Colonic  in  the  lUatern  Hcmii>phcrc.  Cargo-Flecl-Iron  Co.,  Ltd  .  MIddlcabrough.  F.ngland.  For  Franca. 
Italy.  Spain.  French  (  ol»nir»  and  Protccrnrates,  I  talian  Colonic*  and  Spaniah  Colunicmn  the  Lantern  Hemisphere.  Cie  dea  Forgea  &  AciariM 
da  la  Marine  et  d  Homecourt.  Paris.  France. 

Sole  Exporter  for  Other  Countries:    CONSOLIDATED  STEEL  CORPORATION,  25  Broadway,  New  York 


I 


— ^  ^  4^  ^  ^  ^  ^ ^  ^  ^^ 
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HERE'S  a  type  O  Thew    steadily    plugging   along 
through  frozen  earth. 

Which  goes  to  show  that  the  Thew  keeps  right  on 
working,  making  profits  fiar  its  owner,  in  any  season. 
Extra  jobs  like  this  keep  down  the  overhead  in  off  months, 
but  it  takes  a  real  shovel  to  stand  the  pace. 

One  more  reason  why  you  should  own  a  Thew.   Write 
^or  information. 


The  Thew  shovel  Company 

LORAIN.  OHIO 


^i^<^ 


Qfiew 

iPower  Shovels' 


3G 
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^^TLflS  NON-FREEZING 


will  not  freeze— 
eliminates 
thawing  and 
headaches 

In  the  most  exhaustive  tests  in  both 
laboratory  and  field,  this  new  ex- 
plosive—Atlas Non-Freezing— has  with- 
stood the  lowest  temperatures  known 
to  man.  It  has  been  used  for  all  ex- 
plosive requirements  and  its  efficiency 
has  been  fully  proved  in  quarries,  pits 
and  mines;  in  rock,  earth  and  ore — 
all  at  temperatures  varying  from  that 
of  torrid  to  the  coldest  found  in  the 
land  of  perpetual  snows. 

Atlas  Non-Freezing  has  the  same  stability  and 
uniformity  that  characterize  other  Atlas  high  ex- 
plosives. It  will  not  explode  prematurely.  No 
objectionable  fumes  are  given  ofT  on  detonation. 
Its  use  eliminates  the  headaches  that  attend  the 
handling  of  ordinary  explosives. 

Atlas  Non-Freezing  is  made  in  five  gradts, 
thus  covering  all  blasting  requirements. 

Tell  us  what  explosive  you  arc  using  now  and 
wc  will  tell  you  what  grade  of  Atlas  Non-Freezing 
will  do  the  work  and  .save  you  the  inconvenience 
which  attends  the  use  of  explosives  that  are  not 
immune  from  the  effects  of  cold. 

ATLAS  POWDER  COMPANY 

Wilmington,  Delaware 

Kruiicii  Ofllceti: — AUentown.  P.i.;  Birmingham.  Ala  ;  Biistim ; 
ChiiiiBo:  Dir.s  Moines,  la.;  Houfc'hlon.  Mich.;  Joplin,  .Mo.:  Kansas 
Cu.v:  Knoxvillc:  MrAlostor,  Okla.;  Memphis;  New  Orleans; 
New  York:  Philadelphia;  Pittsburtr.  Kan.;  PlU«buri{h.  Pa.; 
Poltsvllle.  Pa.;  SI.  Louis;  Wilkes-Barre. 


I     '<IK\ 


rn-rn^y^^ 


mill 


N02 


ezink    atlas   ^3'^   . 


^fe^^^lH3f.i'*'t  NON  FREEZING  ^ii'^:^ 

so  LBS     .i^xr#^-«-.-..  "-2 pr 

•■'■"ATLAS— t^----    '--^!^^*  V. 

NON-FREEZING  l^''^    :t^^^::j^'^ '^^.H^^^  >i  •«t 


NO    thawing  —  NO    headaches  —  NO   objectionable    fumes 
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'We  have  cut  out  water  waste  and 
we  have  cut  out  floats  and  fixtures!" 


with 
GOLDEN-ANDERSON 

Patent  Automatic  Cushioned 
Controlling    Altitude    Valves 


UT^ 


HERE  is  no  reason  for  al- 
lowing the  preventable  waste 
of  water  going  on  down  the  over- 
flows of  your  reservoirs,  standpipes 
and  tanks  at  a  time  when  the  great- 
est conservation  of  the  nation's  re- 
sources are  imperative. 


"I  am  ready  to  take  up 
your  case  in  detail  and 
to  point  out  how  easily 
.\ou  can  overcome  this 
trouble  by  equipping 
the  supply  lines  with 
these  valves." 

1 — They  keep  the  water  level  constant  in  reservoirs,  standpipes.  tanks, 
etc..   under   all   conditions. 

2 — Very  simple  in  design.  Contain  no  floats  or  fixtures  inside  or  out- 
side of  tanks. 

3 — A  perfect  cushion  by  water  and  air  absolutely  prevents  water 
hammer  surges  and  broken  mains.     No  metal-to-metal  seats. 

4 — Can  be  closed  in  three  ways,  by  hand  or  automatically  by  water  if 
a    pipe   breaks    and    by   electricity    from    distant    points. 

a — When  desired,  can  be  connected  to  work  "both  ways'*  on  a  single 
pipe  line. 

"Made    with    Stop-Starter    Attachment    for    Centrifugal    Pumps." 


Hosts  of 
References 


Made  with  Stop- 
Starter  Attachment 

for 
Centrifugal  Pumps 


GOLDENANDERSON 

Automatic  Double  Cushioned  Check  Valve 


Q01DEN-AN0ERSONVS.CO. 
AUTOMATIC     DOUBLE 

^^SHIONED  CHLCK  VALVE 


Automatically 
prevents  disas- 
trous reverse  flow 
of  pressure. 

Especially  adapted 
for  use  in  discharge 
line  of  pump. 

No  water  hammci 
or  shock  on  reverse 
flow  of  pressure 
cushioned  in  open- 
ing and   closing. 

Angle  and  Globe  Patterns 


GOLDEN-ANDERSON  Pat. 

Cushioned- Water 

Service  Valve 

"For  Fire  Service" 


1 — Can  be  opened  aud  closed  in- 
stantly from  distant  points 
by   electricity. 

3 — Current  is  on  only  a  few 
seconds,  thereby  preventing 
waste. 

3 — Can  be  fitted  with  either 
d.c.  or  a.c.  solenoid. 

4 — Perfectly  cushioned  by  waiter 
and  air.  Positively  no  metal- 
to-metal   seating. 

5 — Can  be  closed  by  hand. 

Sizes  to  30  in. 


GOLDEN-ANDERSON 

Pat.   Automatic-Cushioned 

Water   Pressure   Reducing 

Valves 

1 — Maintain  a  constant  terminal  water 
pressure  under  all  conditions. 

J — Positively  cushioned  by  water  and 
air  in  opeiiing^  and  closing. 

3 — Valve  closes  slowly,  eliminating'  all 
shock    and    water   hammer. 

4 — Can  be  furnished  with  electric  fea- 
ture to  open  valve  to  full  area  from 
distant   points.       Sizes   to  30   in. 


Golden-Anderson   Pat. 
Automatic  Float  Valves 

1.  Ai'cuiutrly  cunlTo]  the  wiilcr  in 
(Mien  liniks.  hut  wells,  reservoirs, 
vtc.    hftwi-ui    two    llxfd    limltii. 

2.  Cmhioned  by  both  water  ami  air. 
No  mctal-tu-niptal  seating,  pound- 
inu,    Hlicklne   or   chattering. 

3.  Can  bo  roguUtud  to  operate 
(julrkly  or  titowly  on  High  or  Imw 
preHHUrcif.  Float  swivels  to  any 
anglo    desired. 

4.  Conittruction,  Heavy  Iron  Body 
Krotizo     Mounted.       VIrtUulIy     In 


(JeKtrurtlblr.    duo 


vice. 


Golden-Anderson  Valve  Specialty  Company 

1202  Fulton  Building,  Pittsburgh,  Pa. 
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Out  of  14  contracts  for  Valves  for 
the  Catskill  Aqueduct  we  have 
been  awarded  six.  This  means 
more  than  $500,000  worth  of 
equipment  for  the  water  supply 
of  New  York  City 


Check  Valve* 
Flap  Valves 
Foot  Valves 
Sewer  Gates 


Office  and  Workii:   Neponset,  Suburb  of 


Sluice  Gates 
Gate  Valves 
Butterfly  Valves 
Fire  Hydrants 


REPRKSENT  ATITES : 

Nrw    York    rllT    r.    W.   Ilrrii-n    A    ( o..    ■.•-.«    Ilraiiilwny.  IMillnilplphin.  Pn.:    nfRnff  &    HnpklnB.    M.irrU   Rulldlnic. 

Clevplnml.  Ohio:    Tnmllniinn  Strnm   Spirliilt}-   Cii..    1507   St.  n«lr  Ave.  Sun    Kriinrlnoo.    Onl.:    Tlieo     F.    Dr«l|cr,    MoiUMUOck    BaUdU(. 

dilnic".   III.:   Hliltni'j-  &   Tonl.    I.'tyr,  Ci.ttuBi-  firiivv  Av.-. 
Tnriiniii.   Oiil.:   Tin-   .\rlhur   S     I.rllrh   Co.,   Uii..    1001    Kent    HulldlnK. 
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Equipped  to  Serve 


tVrlUfor  Rijerson  Slock  Ual 
-  the  k'y  '«  ImmcJiate  Steel 


THE  Plate  shear  shown  in  the  illustration 
will  cut  plates  up  to  60  inches  wide  by  I^ 
inches  thick  at  one  stroke.  Ryerson  saws  cut 
the  largest  beams  in  seconds. 

These  machines  are  typical  of  the  modern  equip- 
ment in  use  in  every  department;  in  fact,  noth- 
ing is  overlooked  that  will  make  for  quick 
service. 

If  you  want  steel  in  a  hurry,  depend  upon 
Ryerson  Steel-Service. 


6STABL1SHED   1B42  INCORPORATED    Iflse 

Joseph  T.  Ryerson  &  Son 

CHICAGO  ST.   LOUIS  DETROIT  BUFFALO  NEW   YORK 


MINNEAPOLIS 


RTERSON  STEEL-SERVICE 
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The  Trail 

from 

Gondola 

to 

Gondola 


At  this  plant  coal  is  handled  by  Jeffr 


Track  Hopper.  Single  Roll  Crusher  and  V-Bucket  Elevator  Conveyar  to 

ers-     Ashes  are  handled  to  Skip  Hoist* 


In  Large  or  Small  Power  Plants 

EQUIPMENT 

will  automatically  and  economically 
handle  coal  and  ashes. 

It  is  so  standardized  and  built  in  various  types  and 
sizes  that  every  plant  can  be  accommodated.  The 
coal  passes  from  hopper  to  crusher,  to  conveyer  and 
bunkers,  and  ashes  pass  from  pit  to  conveyer  or  skip 
hoist  to  bin  or  railroad  car. 

Tell  our  Eng  neering  Dept.  about  your  local  condi- 
tions, and  they  will  gladly  suggest  efficient  equipment 
and  assist  you  in  the  solution  of  your  coal  and  ashes 
handling  problems. 

Jeffrey  Coal  and  Ashes  Handling  Equipment  includes 
Track  Hoppers;  Crushers;  Elevators;  Conveyers; 
Weigh  Hoppers;  Skip  Hoists;  Portable  Bucket 
loaders;  Portable  Car  Unloaders  for  handling  coal 
from  hopper  bottom  cars,  etc. 

The  Jeffrey  Mfg.  Co.,  Columbus,  Ohio 


n.rmingh.m 
Middlcboro.  Ky. 


Denver 
Lou  Angclej 


Pivoted  Bucket  Cnrrier  for  hnndlinir  both  coal  And  a>hei  In 
in  lar^e  sized  power  plnnts. 
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Two  miles  of  seamless  copper  tube 
a  hundred  jeet  underground! 

The  job  illustrated — that   of  lining  two   miles  of  the   Catskill  Aque 
with  copper — shows  in  a  compelling  manner  the  extreme  portability  of 


duct 


DISSOLVED     ACETYLENE 


Without  gas — ideal  for  both  welding 
and  cutting  -  in  such  conveniently  trans- 
portable containers  —  the  oxy-acetylene 
process  would  lose  much  ol  its  usefulness. 

Whether  the  work  be  at  the  top  of  a 
sky-scraper  or  deep  under  the  surface,  in- 


doors or  out  —  Prest-O-Lite  goes  to  the 
job! 

A  nation  -  wide  service  built  around 
forty  plants  and  warehouses  insures  a 
constant  and  prompt  supply  of  Prest-O- 
Lite. 


THE    PREST-O-LITE    COMPANY,    Inc. 

General  Offices:  Carbide  and  Carbon  Building,  30  East  42nd  Street,  New  York 

Balfour  Building  San  Francisco 

In  Canada:  Prest-O-Lite  Co.  of  Canada,  Limited,  Toronto 
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We  are  ready 

1922 

New  Models-New  Prices 

Effective  January  3d 

Standard  Vji-l  ton  Autocar 

Overall  capacity,  11,000  lbs.  (Chassis,  body  and  load) 

Type  F,  97-in.  wheelbase,  2  cylinder  motor  ....   $1950 
Type  G,  120-in.  wheelbase,  2  cylinder  motor      .     .     .  $2050 

Unladen  Chassis  weight:  Type  F,  3600  lbs.;   Type  G,  3700  lbs. 

New  2  ton  Heavy  Duty  Autocar 

Overall  capacity,  14,000  lbs.  (Chassis,  body  and  load) 

Type  H,  114-in.  wheelbase,  4  cylinder  motor     .     .     .  $2950 
Type  K,  138-in.  wheelbase,  4  cylinder  motor     .     .     .  $3075 

Unladen  Chassis  weight:  Type  H,  5200  lbs.;  Type  K,  5350  lbs. 

New  5  ton  Heavy  Duty  Autocar 

Overall  capacity,  22,000  lbs.  (Chassis,  body  and  load) 

Type  Y,  120-in.  wheelbase,  4  cylinder  motor      .     .     .  $3950 
Type  B,  156-in.  wheelbase,  4  cylinder  motor      .     .     .   $4100 

Unladen  Chassis  weight:  Type  Y,  7200  lbs.;   Type  B,  7400  lbs. 

THE    AUTOCAR    COMPANY,    Ardmore.    Pa.,    Established    1897 

Autocar 


Wherever   there's  a   road 


A  ConsolidaUon  of  EnginL-arint;  News  and  Engineering  ItecorJ .McUraw-Hill   Coniijany.    Inc. — Jamks  H.    McGraw,   President 

Engineering  News-Record 


DEVOTED  TO  CIVIL  ENGINEERING 
AND  CONTRACTING 


Volume  87 


NEW  YORK,  DECEMBER  29,  1921 


Number  2G 


What  Is  a  Million  Dollars? 

IT  IS  EASY  to  read  figures,  even  when  a  dollar  sign 
is  placed  in  front  of  them,  without  knowing  quite 
what  they  mean.  Take  the  case  of  bonds:  this  or  that 
municipality  sells  without  difficulty — say,  as  in  the  case 
of  New  York  recently,  $55,000,000  worth.  What  is 
$55,000,000?  Perhaps  your  salary  is  $5,000  a  year. 
Then,  New  York  has  gone  in  debt  to  the  further  amount 
of  11,000  years  of  your  salary.  But  what  is  a  mere 
11,000  years!  Public  bond  sales  in  1921  exceeded  one 
billion  dollars — 200,000  years  of  your  financial  life  at 
$5,000.  On  the  other  hand,  20,000  men  on  this  salary 
could  pay  off  these  bonds  in  ten  years,  if  the  cost  of 
living  were  zero.  The  point  is,  millions  of  public  dollars 
are  worth  watching  when  they  are  considered  in  terms 
of  labor. 

A  Census  in  1925 

HEARTY  support  should  be  given  to  Secretary 
Hoo^-er's  advocacy  of  a  national  census  in  1925. 
While  perhaps  the  plan  will  receive  most  widespread 
approval  by  those  who  are  dissatisfied  with  the  1920 
count  because  its  results  were  based  on  a  temporar>' 
and  abnormal  distribution  of  population,  there  are  other 
strong  arguments  for  a  census  not  only  in  1925  but  also 
midway  between  each  decennial  census.  A  country  with 
more  than  a  hundred  millimi  people,  with  hundreds  of 
rapidly  growing  cities  and  thousands  of  industrial  and 
political  interests  depending  largely  upon  reasonably 
exact  knowledge  of  population  change  should  no  longer 
rest  content  with  a  decennial  census.  Population  esti- 
mates carried  through  a  period  of  ten  years  are  neces- 
sarily uncertain  and  likely  to  mislead  where  vital  in- 
terests are  concerned.  For  the  present,  at  least,  the 
census  in  the  years  ending  in  five  might  well  be  re- 
stricted to  population,  and  that  schedule  be  simplified 
and  limited  to  a  mere  count  of  persons,  ages,  sex  and 
perhaps  nationalities.  With  our  permanent  Census 
Bureau  this  should  be  an  easy  and  short  task  and  the 
results  could  be  announced  in  detail  much  sooner  than 
is  done  under  the  more  elaborate  decennial  plan.  The 
resulting  benefits  would  be  many  and  large,  especially 
to  engineers. 

The  Pittsburg  Road  Tests 

INTEREST  in  the  tests  to  destruction  of  the  rein- 
forced-concrete  road,  in  the  form  of  an  elliptical 
track,  construction  of  which  was  completed  recently  at 
Pittsburg,  Cal.,  has  centered,  up  to  the  present,  upon 
the  methods  employed  in  building  the  roadway  and  the 
unusually  elaborate  equipment  installed  to  determine 
the  effects  of  motor  truck  traffic,  temperature  and  mois- 
ture. A  new  phase  cf  this  research  work  has  been 
reached  with  the  publication,  in  this  week's  issue,  of 
certain  preliminary  observations  made  since  traffic 
started  its  procession  around  the  track  on  Nov.  9.  In 
other  words  the  work  has  passed  through  the  planning 
and  construction  stages  into  that  of  operation.    It  is  still 


too  early,  of  course,  for  the  real  story  of  what  the 
results  show.  Nevertheless  the  indications  thus  far 
made  are  well  worth  studying,  for  a  number  of  signifi- 
cant facts  were  disclosed  by  the  measuring  and  record- 
ing apparatus  before  traffic  began.  The  California 
engineers  have  already  learned  some  interesting  things 
regarding  the  influence  of  temperature  changes  and 
Pittsburg  has  become  the  objective  of  scores  of  high- 
way engineers  interested  in  research  work.  In  no  sense 
are  the  results  which  will  be  based  on  the  data  now 
being  collected  to  be  considered  as  merely  of  local  signifi- 
cance. Lessons  from  the  Pittsburg  tests  will  surely 
have  a  decided  bearing  on  the  future  design  of  concrete 
roads,  particularly  with  regard  to  reinforcement  and 
subgrade  problems. 

Litigation  Yields  to  Irrigation 

RUINOUS  is  none  too  strong  a  word  to  apply  to  the 
.  diff'erences  over  water  rights  that  have  caused  so 
much  conflict  and  thwarted  so  much  development  of  irri- 
gation and  water  power  in  Western  North  America.  It 
it  is  therefore  with  great  pleasure  that  we  record  in  two 
articles  elsewhere  in  this  issue  (1)  a  working  agree- 
ment as  to  the  use  of  water  and  a  postponement  of  all 
litigation  in  the  Kings  River  Valley,  California,  and 
(2)  an  order  of  the  International  Commission  interpre- 
ting the  St.  Mary  and  Milk  River  article  in  the  treaty 
between  the  United  States  and  Great  Britain  regard- 
ing the  Canadian-United  States  boundary  waters.  In 
the  Kings  River  case  it  was  a  committee  of  engineers 
that  effected  a  temporary  agreement  which  it  is  hoped 
will  open  the  way  to  provide  ample  water  for  400,000 
acres  in  the  Kings  River  valley  in  addition  to  the 
800,000  already  fairly  supplied,  and  thus  end  thirty 
years  of  hampering  litigation.  The  St.  Mary  and  Milk 
River  order  is  of  greater  import,  in  itself  and  because 
of  its  international  aspect,  and  its  promise  of  continued 
amity  not  only  with  our  northern  neighbor  but  with 
Great  Britain  as  well.  This  international  order  gives 
permanency  to  the  temporary  working  basis  previously 
worked  out  and  administered  by  engineers  of  the  United 
States  and  Canadian  reclamation  and  irrigation  serv- 
ices. In  both  the  California  and  the  international 
agreements  engineers  and  common  sense  have  been  able 
to  overcome  the  barriers  that  the  lawyers  have  been 
unable  to  surmount,  if  indeed  these  barriers  were  not 
largely  of  their  own  creation. 


Vision- 


-Achievement 


ANOTHER  milestone  in  the  progress  of  engineering 
L  was  marked  when  President  Harding's  Armistice 
Day  address  over  the  bier  of  America's  Unknown 
Soldier  at  the  Arlington  National  Cemetery  was  heard 
not  alone  by  the  vast  throng  there  gathered  but  also 
by  other  large  assemblies  in  New  York  and  San  Fran- 
cisco. This  was  made  possible  by  the  electrical  amplifier 
and  the  loud-speaking  device  which  have  been  perfected 
by  telephone  engineers  after  long  and  patient  endeavor. 
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These  men  of  vision  and  achievement  look  fon\'ard  to  the 
time  when  President's  messages  may  be  heard  wherever 
the  telephone  reaches.  Thus  may  a  great  nation  be 
thrilled  as  one  man,  for,  quick  as  is  the  daily  press  to 
spread  the  President's  message  abroad,  the  telephone 
is  instantaneous  and  has  all  the  many  advantages  of  the 
spoken  over  the  written  or  printed  word.  Next  we  may 
expect  a  simultaneous  means  of  transmitting  photo- 
graphic images,  so  that  posture,  gesture  and  facial 
expression  may  be  conveyed  to  the  eye  at  the  same  time 
as  words  and  voice  inflections.  Add  to  this  a  similar 
transmission  of  color  as  well  as  form  and  motion  and 
how  marvelous  would  be  the  whole!  To  do  all  three 
seems  less  marvelous  now  than  would  telegraphy  a  hun- 
dred, telephony  fifty,  or  airplane  flight  twenty  years  ago. 
With  each  new  engineering  achievement  one  feels  like 
changing  the  well  known  "wonders  will  never  cease"  to 
"when  will  wonders  cease?"  But  the  engineer  knows 
that  each  marvel  in  his  field  only  opens  new  and  more 
splendid  visions.  It  is  for  him  not  only  to  see  the 
vision  but  to  bridge  the  gap  between  vision  and  achieve- 
ment. 

Engineering  Traffic  Control 

IN  RECOMMENDING  the  rerouting  of  numerous 
street  railway  lines  in  New  York  City  last  week, 
Daniel  L.  Turner,  consulting  engineer  of  the  New  York 
Transit  Commission,  took  a  very  definite  step  forward 
in  the  engineering  control  of  our  cities.  To  reroute  car 
lines  in  order  to  better  rapid  transit  conditions  is  not 
unique,  though  it  is  uncommon  to  have  the  recommen- 
dations come  from  other  than  the  companies  them- 
selves. To  clear  certain  streets  of  trolleys  so  that 
through  motor  routes  will  be  provided  is,  on  the  other 
hand,  a  decidedly  novel  procedure.  It  is  becoming  in- 
creasingly apparent  that  the  big  municipal  engineering 
problem  of  the  next  decade  is  traffic  control.  As  Engi- 
neering News-Record  has  often  pointed  out,  it  has,  in 
our  larger  cities,  passed  beyond  the  province  of  the 
police,  who  can  only  exercise  an  arbitrary  and  human 
control,  and  has  become  a  matter  of  street  opening  and 
clearing  and  of  physical  arrangement  of  the  city  so  that 
traflfic  takes  certain  routes  because  they  prove  the  most 
economical  and  convenient,  and  not  because  a  police- 
man directs  it  there.  Mr.  Turner's  scheme  is  intended 
to  do  just  this,  and  is  important  because  it  recognizes 
the  fundamental  engineering  nature  of  street-tralfic 
distribution. 

Rerouting  Street  Cars 

MR.  TURNER'S  suggestions  are  interesting  for 
more  than  their  specific  solution  of  a  problem  in 
the  metropolis.  New  York  is  not  the  only  city  where 
car  tracks  are  on  streets  where  they  should  not  be  today. 
Most  of  our  city  car  lines  are  on  routes  determined  in 
the  early  days  of  rapid  transit,  when  every  merchant 
wanted  a  street  car  by  his  door  and  when  street  traffic 
was  hardly  any  problem  at  all.  Conditions  today  may 
demand  an  entirely  diff'erent  .system  of  routing,  but 
franchi.se  rights  and  the  expense  of  moving  act  jointly 
to  prevent  any  radical  rerouting.  In  consequence,  street 
car  changes  in  most  of  our  cities  consist  mainly  in 
adding  new  routes  and  but  rarely  in  a  better  distribu- 
tion of  the  traffic  lanes  and  removal  of  the  traffic  im- 
pediments fixed  by  car  tracks.  Just  now  few  cities  are 
provided  with  the  IckmI  machinery  for  revamping  transit 
conditions  that  exist  in  New  York,  but  the  time  is  fa.st 
ccming  when  all  will  havf  to  he  and  when  it  does  the 


city's  engineers  will  have  the  responsibility  of  doing 
the  work.  Study  of  methods  and  results  is  therefore 
incumbent  on  the  profession. 

Too  Many  Automobile  Killings 

WHAT  traffic  control  means  in  preservation  of 
life  is  strikingly  indicated  by  the  comparative 
mortality  from  typhoid  and  automobiles,  noted  on  p. 
1074.  More  people  are  killed  by  automobiles  than  by 
typhoid  in  the  registration  area,  where  presumably 
both  water-supply  protection  and  traffic  control  are  more 
rigid  than  in  the  remainder  of  the  country.  It  was  not 
so  long  ago  the  big  city  typhoid  rate  was  above  20 
per  100,000.  Millions  have  been  spent  in  water-purifica- 
tion and  sanitation  to  bring  this  figure  down.  And  yet 
nearly  half  as  many  people  are  being  killed  today  by 
automobiles,  with  the  probabilities  that  in  our  cities 
the  automobile  killings  are  much  higher.  It  will  pay 
to  spend  some  money  to  save  life. 


Pressure  for  Economic  Conference 

WE  HAVE  urged  in  these  columns  that  following 
the  Disarmament  and  Far  Eastern  Conference 
there  was  needed  an  international  meeting  to  adjust 
the  world's  economic  difficulties.  To  our  mind,  land 
disarmament  is  a  necessary  precedent  to  satisfactory 
financial  adjustment,  but  as  to  land  disarmament,  there 
is  little  continuous  pressure,  unless  it  is  from  the  in- 
ternal financial  burden  of  those  European  countries 
which  are  supporting  large  armies.  However,  there  is 
considerable  momentum  to  the  demand  that  there  be  an 
international  economic  conference.  Just  before  adjourn- 
ment. Senator  France  introduced  a  resolution  authoriz- 
ing and  directing  the  President  to  call  such  a  conference, 
the  participants  to  Include  all  recognized  nations,  with 
their  colonies.  In  addition  there  are  strong  forces  in 
both  the  American  and  European  press  advocating  such 
a  meeting. 

It  seems  inevitable  that  these  demands  will  result 
in  such  a  conference,  provided  that  on  final  adjournment 
the  conference  now  under  way  in  Washington  will  have 
proved  a  distinct  success.  With  that  example  before  it 
an  economic  conference  might  be  able  to  make  consid- 
erable headway  in  working  out  a  solution  for  the  pres- 
ent knotty  international  economic  problems. 


Open-Price  Association  Decision 

NOTE  was  made  in  these  columns  last  week  that 
the  U.  S.  Supreme  Court  had  handed  down  its 
decision  in  the  Hardwood  Manufacturers'  case — a  deci- 
sion long  awaited  with  interest,  because  it  involved 
the  legitimacy  of  the  "open-price"  form  of  trade  asso- 
ciation. The  decision  is  an  affirmation  of  that  of  the 
lower  court  and,  accordingly,  enjoins  the  American 
Hardwood  Manufacturers  Association  from  distributing 
stock,  production  and  sales  reports,  prohibits  the  discus- 
sion of  prices  at  meetings  and  the  giving  of  advice  as 
to  future  production  and  prices.  The  court  holds  the 
association  to  be  a  combination  in  restraint  of  trade 
within  the  meaning  of  the  Sherman  (Anti-Trust)  law.. 
The  court  divided  on  the  case  six  to  three. 

It  might  be  inferred  from  the  full  confirmation  of 
the  lower  court's  decree  that  the  decision  may  be  taken 
as  final  on  all  the  activities  of  open-price  associations. 
From  our  reading  of  the  opinion,  however,  we  do  not 
take  that  to  be  the  case.    We  judge  it  to  be  final  as  tc 


December  29,  1921 


ENGINEERING     NEWS-RECORD 


1047 


one  activity  only — advising  on  future  action.  On  other 
activities,  as  we  see  it,  the  subject  still  calls  for  the 
broad  consideration   of  the   court. 

In  the  usual  form  of  open-price  associations  the  activ- 
ities extend  only  to  the  exchange  of  information  regard- 
ing production,  stocks  and  shipments,  and.  as  to  prices, 
to  current  lists  and  figures  on  closed  transactions.  No 
attempt  is  made  to  estimate  future  price  trends  or  to 
suggest  the  effect  of  future  production  on  prices.  But 
just  this  the  Hardwood  Manufacturers  did  do,  and  it 
is  this  that  distinguishes  their  practice  from  that  of 
other  open-price  associations.  Around  this  point  the 
whole  opinion  of  the  court  is  made  to  revolve.  The 
argument  is  on  the  evidence  that  the  association  re- 
peatedly suggested  that  curtailment  of  production  would 
result  in  higher  prices.  Higher  prices  did  follow,  and 
the  court  connected  the  rise  with  the  advisory  woi"k  of 
the  association. 

With  the  whole  opinion  swinging  on  this  feature  of 
the  case,  then,  we  do  not  believe  that  the  decision  can 
be  held  as  final  on  purely  statistical  activities.  Obvi- 
ously, though,  the  conduct  of  these  activities  in  com- 
bination with  suggestion  as  to  future  functioning  is  now 
under  the  ban  of  the  law. 

The  decision  has  all  the  more  interest  because  on  Nov. 
1  the  U.  S.  District  Court  of  the  Northern  District  of 
Illinois  held  that  the  dissemination  of  data  on  prices, 
sales,  stocks,  etc.,  by  the  linseed-oil  crushers  did  not 
contravene  the  law.  This  case  will  undoubtedly  reach 
the  Supreme  Court  and  thus  occasion  a  ruling  on 
an  association  which  limits  its  activities  to  the  exchange 
of  data  on  facts  and  closed  transactions. 

■s       *       * 

Among  business  men  the  decision  in  the  Hardwood 
Manufacturers'  case  was  not  unexpected.  There  was  a 
feeling  that  the  advisory  work  of  the  association  was 
"a  step  too  far."  On  the  other  hand,  the  feeling  is 
strong  that  the  reporting  of  past  transactions  is  within 
the  law  and  will  be  so  held  by  the  courts — a  view  thus 
far  confirmed  in  the  linseed-oil  case.  In  the  latter  view, 
also,  this  journal  has  concurred,  as  the  readers  will 
recall. 

While,  however,  we  have  inclined  to  the  belief  that 
the  exchange  of  information  upon  closed  transactions 
would  be  lawful,  we  have  not  held  that,  as  practiced, 
the  exchange  is  good  policy.  In  fact,  we  believe  it 
would  be  better  for  business  if  full  publicity  were  given 
to  the  figures  collected  by  open-price  and  trade  asso- 
ciations. To  send  them  to  the  Department  of  Justice 
and  to  the  Federal  Trade  Commission  avails  nothing 
for  the  purpose  we  have  in  mind;  it  does  not  take  the 
public  into  the  industry's  confidence,  and  the  public, 
kept  in  ignorance  of  the  association's  functioning  but 
keenly  realizing  its  potential  power,  becomes  suspicious. 

We  cannot  agree  with  the  view  expressed  in  the 
linseed-oil  argument  that  the  exchange  of  information 
between  association  members  is  on  a  par  with  the  activ- 
ities of  open  exchanges,  such  as  the  Cotton  Exchange, 
the  Chicago  Board  of  Trade,  etc.  It  distinctly  is  not. 
The  very  essence  of  the  confidence  enjoyed  by  exchanges 
is  their  full  publicity.  The  transactions  and  prices  are 
open  to  everyone,  are  published  daily  in  the  public 
prints.  Would  the  New  York  Stock  Exchange  be  able 
to  survive  public  suspicion  if  its  operations  were  held 
secret  to  its  members;  would  the  Chicago  Live  Stock 
Market  be  able  to  survive? 

This  matter  of  publicity  is  emphasized  by  the  opinion 


on  the  hardwood  case.    In  the  next  to  last  paragraph  we 
find  these  words: 

"In  the  presence  of  this  record  it  is  futile  to  argue 
that  the  purpose  of  the  'Plan'  was  simply  to  furnish 
those  engaged  in  this  industry,  with  widely  scattered 
units,  the  equivalent  of  such  information  as  is  contained 
in  the  newspaper  and  Government  publications  with  re- 
spect to  the  market  for  commodities  sold  on  boards  of 
trade  or  stock  exchanges.  One  distinguishing  and  suffi- 
cient difference  is  that  the  published  reports  go  to  both 
seller  and  buyer,  but  these  reports  go  to  the  seller  only." 

In  this  view,  we  believe,  there  is  hearty  public  con- 
currence. 

Moreover,  even  if  the  present  method  of  exchange  of 
price  information  should  be  found  lawful,  we  are  not 
convinced  that  it  will  always,  or  even  for  long,  remain 
so.  The  public  is  firm  in  its  determination  to  protect 
the  records  of  individual  businesses  but  it  has  not 
the  same  feeling  toward  associations,  particularly  toward 
those  that  are  known  to  deal  with  prices.  The  war 
increases  were,  in  part,  responsible  for  this;  but  the 
suspicion  and  condemnation  have  become  more  serious 
on  account  of  disclosures  of  collusive  acts  of  trade  asso- 
ciations in  the  building-materials  field.  Is  it  not  possible 
that  this  feeling  will  make  itself  felt  in  legislative  halls, 
with  the  result  that  the  publication  of  all  figures  col- 
lected by  associations  may  be  forced  by  law?  In  fact, 
will  it  not  be  fortunate  if  the  people  do  not  g6  to  severely 
restrictive  measures?  The  railroads  followed  a  "public 
be  damned"  policy,  and  the  public  put  them  under  dras- 
tic regulation. 

As  an  instance  of  the  displeasure  caused  by  lack  of 
frankness,  take  the  cement  industry.  As  we  have 
stated  before,  we  believe  that  a  majority  of  engineers 
and  contractors  believe  that  the  cement  companies  agree 
on  prices;  many  believe  that  they  restrict  territories. 
If  the  industry  were  frank  about  its  statistics — and  had 
been  frank  about  them  for  many  years — the  feeling 
toward  the  industry  would  be  much  better.  The  sur- 
prising fact  is  that  the  attitude  of  the  industry  has  not 
changed.  As  far  back  as  1913,  before  thei'e  was  an 
open-price  association  in  the  cement  or  in  any  other 
industry.  Engineering  Record  sought  to  publish  the 
statistics  on  production,  stocks  and  shipments  of  the 
Association  of  American  Portland  Cement  Manufactur- 
ers (the  predecessor  of  the  Portland  Cement  Associa- 
tion) but  was  refused  permission.  That  was  at  least 
understandable  then.  But  the  request  has  been  made 
since  upon  the  officers  of  the  Portland  Cement  Associa- 
tion, but  without  avail.  Even  the  publication  of  these 
figures,  which  do  not  involve  prices,  would  have  tended 
to  prevent  the  development  of  the  present  unfavorable 
feeling. 

The  policy,  in  our  judgment,  is  shortsighted  not  only 
on  the  part  of  the  Portland  Cement  Association,  but  of 
other  trade  associations,  whether  of  the  open-price  form 
or  not,  which  keep  their  statistics  secret.  In  reference 
to  the  cement  industry,  it  is  of  interest  to  note  that 
an  influential  group  of  consumers  recently  discussed 
means  by  which  an  open  cement  exchange  could  be 
established— another  direction  in  which  public  pressure 
may  be  exerted  on  industries  which  are  mistrusted. 
*     »     « 

On  the  main  question,  however,  of  the  legitimacy  of 
trade  associations  which  exchange  information  only  on 
closed  transactions,  we  have  not  yet  had,  it  would  seem 
to  us,  the  last  word  of  the  court. 
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GENERAL.  VIEW  OF  TEST  HHiHWAY    AT  PlTTtSBUKG,  CAL.. 
(Note  embankment  to  be  used  later  for  flooding.     The  two  lines  of  traffic  move  in  opposite  directions.) 

Variety  of  Movements  Occur  In  Concrete  Test  Highway 

Cracks  In  Pavement  Come  On  Crests  of  Longitudinal  Waves — Edges  Curve  Up  In  Daytime 
and  Down  At  Night — ^Test  Continuing 


DEFINITE  results  have  become  apparent  even  since 
Nov.  9,  when  motor  truck  traffic  started  tests  to 
destruction  of  the  reinforced  concrete  roadway  built 
near  Pittsburg,  Cal.  A  statement  of  the  types  of  pave- 
ment built  and  the  scope  of  the  tests  was  published  in 
Engineering  Neivs-Record  Aug.  18,  1921,  p.  276  and  a 
note  announcing  the  beginning  of  traffic  appeared  Nov. 
24,  p.  873.  Although  new  information  is  being  added 
continually,  records  made  prior  to  Dec.  1  consistently 
indicate  the  following:  (1)  Irregular  longitudinal 
buckling  or  wave  movement  in  the  slabs,  with  "contrac- 
tion cracks"  occurring  at  the  crests  of  the  waves;  (2) 
warping  of  the  pavement  cross-section,  varying  with  the 


JfAKING   EXTICXSO.MKTER  .ME.V.SUREMENTS  ON  rAATS- 
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time  of  day,  the  edges  cupping  up  at  night  and  curving 
down  in  the  daytime;  C?)  temperature  differences  of  6 
or  7  deg.  F.  between  top  and  bottom  of  pavement,  the 
top  being  about  6  deg.  colder  in  the  morning  and  7  deg. 
warmer  in  the  al'lernoon.  Anothv  •  luiexnected  develop- 
ment i.s  that  at  the  end  of  four  mon'hs  of  dry  weather 
after  the  pavement  wa.s  fini.shed,  the  adobe  subgrade 
under  the  center  of  the  slab  was  found  to  have  a  greater 
moi.sture   content    than    when    (he    wi.rk    was    started. 


Laboratory  tests  showed  this  content  to  average  13  to 
14  per  cent  by  weight,  and  in  one  instance  27  per  cent. 

After  two  weeks  of  continuous  and  intermittent  traffic 
a  total  of  about  730.000  tons,  chiefly  in  the  form  of  solid- 
tii-ed  trucks,  each  with  a  gross  weight  of  14,500  lb.,  had 
passed  over  the  pavement.  Numerous  transverse  cracks 
had  occurred  before  traffic  started  and  after  traffic 
began  triangular  breaks  appeared  at  the  shoulders  on 
either  side  of  some  of  the  construction  joints.  There 
had  been  also  some  vertical  movement  between  the 
cornei-s  of  slabs  where  longitudinal  and  transverse 
joints  met.  All  broken  spots  were  being  repaired  so 
that  tests  might  continue  without  subjecting  adjacent 
paving  to  undue  shocks  because  of  the  broken  sections. 
For  the  most  part  the  pavement  was  withstanding  the 
heavy  traffic  satisfactorily.  After  the  first  heavj'  rain- 
fall on  Nov.  22  and  23  threatened  bi-eaks  developed  more 
rapidly. 

Records  of  slab  and  subgrade  deflections  are  being 
compiled  by  means  of  rods  imbedded  in  the  pavement 
and  subgrade,  as  shown  in  the  accompanying  drawing. 
and  extending  down  into  tunnels  underneath  the  pave- 
ment where  measurements  ai-e  made.  Four  tunnels  were 
I)ut  in,  each  under  a  difi'erent  type  of  pavement.  The  tun- 
]iels  are  electrically  lighted,  ventilated  by  fans  and  have 
two-ply  plank  linings  calked  and  tarred  to  make  them 
watertight.  When  special  tests  are  to  be  made,  such  as 
measurements  of  deflection  under  static  or  impact  loads, 
observers  in  the  tunnels  make  direct  readings  on  dial 
micrometer  gages,  which  are  graduated  to  thousandths 
of  an  inch  and  can  be  estimated  to  ten-thousandths. 

For  continuous  traffic,  a  recording  pen  on  each  of  the 
nine  rods  marks  on  a  moving  paper  the  deflections  of 
the  slab  caused  by  the  procession  of  trucks.  The  paper 
is  mounted  vertically  on  the  side  wall,  extends  the  full 
tunnel  length  and  is  roiled  continuously  from  one  drum 
to  another  by  an  electric  motor.  The  arrangement  of 
the  direct  reading  and  recording  devices  is  such  that 
either  or  both  can  be  used  without  interference.  The 
rods  used  to  measure  the  subgrade  deflection  come  into 
the  tunnel  on  the  opposite  side  from  the  pavement  rods 
and  movements  of  the  subgrade  are  measured  by  direct 
reading  gauges  only. 

The  diagrams,  four  of  which  are  reproduced  on  p.  10.50, 
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show  deflections  caused  by  5-ton  trucks  in  various  posi- 
tions on  the  pavement,  the  position  of  the  truck  wheels 
being  indicated  on  each  diagram.  The  deflections  are 
plotted  in  two  groups  and  on  t.vo  diff'erent  scales,  a 
single  representation  of  the  ni..e  lod  positions  with 
respect  to  the  pavement  serving  both  groups  of  records. 
The  line  A-B  is  taken  as  the  center  line  of  the  rods  and 
also  as  a  line  of  zero  deflection  of  the  slab.  Deflections 
for  12-mile  speeds  are  plotted  in  the  direction  A-B.  The 
position  of  the  front  wheels  of  the  truck  with  i-espect 
to  the  rods  is  indicated  in  feet  on  the  extreme  right  of 
the  diagram.  The  maximum  deflections  occur  as  the 
rear  wheels  pass  over  the  rods,  i.e.,  when  the  front 
wheels  are  in  position  -\-  13  ft.,  4  in.,  or  the  length  of 
the  wheel-base  past  the  rods. 

These  deflections  increased  as  the  traflic  continued. 
That  is,  with  loads,  .speeds  and  all  conditions,  including 
weather,  just  the  same  as  at  the  outset  of  the  test,  the 
maximum  deflections  increased  in  the  first  week  of 
5-ton  truck  traffic  from  0.019  in.  to  0.030  in.  The 
diagrams  represent  the  conditions  observed  after  six 
da.ys  of  traffic,  when  the  tonnage  over  the  pavement  had 
reached  a  total  of  326.000  tons.  This  increased  deflec- 
tion, it  is  suggested,  might  have  been  due  to  the  com- 
pacting of  the  subgrade  which  would  give  the  slab  more 
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ment :  B — adjustable  sleeve :  l"^-dial  for  direct  readings ;  D — 
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subgrade. ) 

results  on  different  types  of  pavement.  Section  G,  on 
which  the  measurements  shown  in  the  diagram  were 
made,  is  6  in.  thick,  reinforced  on  top  and  bottom  with 
»-in.  transverse  bars  placed  on  7'-in.  centers.     Longi- 
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freedom  of  movement  within  the  elastic  limit.  It  was 
noted  that  the  slow  rate  of  return  of  the  slab  to  normal 
position  was  about  the  same  after  long  continued 
traffic  as  at  the  beginning  of  the  test. 

In  the  .second  group  of  deflections  X-Y  is  taken  as  a 
line  of  zero  deflection  of  the  slab  and  for  each  truck 
position  indicated,  maximum  deflections,  as  recorded  by 
each  of  the  nine  rods,  are  plotted  normal  to  X-Y. 
Atmcspheric  temperatures  were  recorded  during  all  of 
the  tests  to  permit  of  any  corrections  and  comparisons 
on  that  basis  which  might  be  desirable. 

Similar  series  of  plottings  are  being  made  in  each  of 
.the  four  tunnels,  thus  inving  a  comparison  of  similar 


tudinal  bars,   \  in.  in  diameter,  were  used  on  top  and 
bottom  near  each  edge. 

The  longitudinal  waves  in  the  pavement  were  dis- 
covered by  making  micrometer  measurements  of  the 
surface  elevations  along  both  edges  at  6  ft.  intervals. 
This  was  done  before  traffic  commenced,  a  series  of 
observations  being  made  daily  for  several  weeks. 
Measurements  were  made  by  means  of  gages  mounted 
so  the  surface  elevations  of  the  slab  could  be  read  with 
respect  to  the  tops  of  rods  driven  into  the  earth  close 
to  the  concrete.  The  waves  varied  in  amplitude  up  to  a 
maximum  of  about  1  in.,  this  variation  recurring  daily 
at   approximately   the   same   time   and   place.    The   full 
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range  was  covered  within  a  period  of  about  7  hours,  waves  was  less  in  the  middle  of  the  sections  than  at  the 
which  was  the  time  in  which  atmospheric  temperatures  ends  where  construction  joints  occurred.  This  was 
varied   from   least   to  greatest.     The  amplitude  of  the      believed  to  be  due  to  the  reinforcing  which  would  tend 
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to  resist  bending  within  the  section  where  it  was  con- 
tinuous. 

In  practically  every  case  where  contraction  cracks 
occurred  on  sections  measured  for  longitudinal  waves, 
the  cracks  were  found  at  the  crests  of  waves.  In  one 
case  where  the  wave  was  not  exactly  at  right  angle.s 
to  the  center  line,  as  shown  by  measurements  on  oppo- 
site sides  of  the  slab,  a  small  crack  not  previously  dis- 
covered but  which  extended  half  way  across  the  pave- 
ment to  meet  a  ci-ack  already  recorded,  was  found  when 
careful  search  was  made  at  the  crest  of  the  wave. 

Temperature  readings  on  the  slab  were  also  made 
in  the  weeks  prior  to  the  beginning  of  traffic.  For  this 
purpose  two  holes  were  drilled  in  the  concrete  for  each 
temperature  station,  one  \  in.  deep  and  the  other  to 
within  \  in.  of  the  bottom  of  the  slab.  A  small  quantity 
of  mercury  was  placed  in  each  hole  and  the  tops  were 
closed  with  corks.  To  make  readings  the  corks  were 
removed  and  thermometers  were  dipped  in  the  mercury 
for  1  minute,  which  was  found 
to  be  long  enough  to  give  cor- 
rect values. 

Extensometer  measurements 
were  made,  chiefly  on  the  cen- 
ter line  of  the  deflection  rods, 
so  that  the  deflections  of  the 
slab  could  later  be  expressed 
in  terms  of  stresses.  To  facil- 
itate accurate  readings  brass 
spuds  were  imbedded  in  the 
concrete  in  pairs,  spaced  con- 
venient to  the  range  of  the 
instruments  to  be  used.  Be- 
cause of  the  delicacy  of  these 
instruments  and  in  order  to 
avoid  the  personal  equation  in- 
volved in  two  separate  read- 
ings, these  measurements 
were  taken  first  with  the  truck 
standing  over  the  spuds  and 
the  observer  with  extensom- 
eter under  the  truck.  After 
the  reading  the  truck  moved 
off,  and  the  instrument  was  read  again  without  the  load. 

A  notation  aff'ecting  construction  or  expansion  joints 
has  been  made  by  observers  as  follows:  When  the  rear 
wheels  of  a  truck  stood  close  to  a  construction  joint  con- 
sisting of  a  i-in.  board  used  as  a  transverse  header 
between  two  successive  concrete  pours,  some  deflection 
was  caused  in  the  adjoining  slab  due  to  the  shear  trans- 
mitted through  the  joint.  At  times  of  highest  tempera- 
ture enough  shear  was  transmitted  to  cause  the  adjoin- 
ing slab  to  deflect  90  per  cent  of  the  amount  found  in 
the  loaded  slab.  At  times  of  minimum  temperature  the 
unloaded  slab  deflected  only  10  per  cent  as  much  as  did 
the  slab  carrying  the  truck. 

After  the  first  rain  laboratory  tests  on  adobe  taken 
from  the  subgrade  under  the  slab  showed  the  moisture 
content  to  have  increased  to  46  per  cent.  Simulta- 
neously with  this  change  the  slab  was  found  to  have  a 
better  hearing  on  the  subgrade  and  the  deflections 
recorded  were  less. 

The  tests  are  being  carried  on  under  a  co-operative 
plan,  the  major  cost  and  the  initiative  being  undertaken 
by  the  Columbia  Steel  Co.  and  aid  being  given  by  the 
U.  S.  Bureau  of  Public  Roads,  the  California  Highway 
Commission,    the    Automobile    flub    of    Southern    Cal- 


ifornia afid  other  interests.  The  engineering  and  field 
work  are  in  the  hands  of  Lloyd  Aldrich  and  John  B. 
Leonard.  Harold  Hammill  has  had  charge  of  observa- 
tions and  records. 


Keeping  Track  of  Chlorine  Cylinders 

TO  keep  chlorine  cylinders  moving  in  their  correct 
order  through  the  plant  of  the  Indianapolis  Water 
Co.,  five  3x5-in.  cards  have  been  devised.  They  are 
made  up  in  a  long  strip  with  perforations  so  that  they 
may  be  detached  and  accompany  the  cylinder  or  be 
placed  in  the  various  files  of  the  employees  who  may  be 
concerned  with  the  cylinder  as  it  progresses  from  the 
freight  station  through  storage  to  use  and  back  to  empty 
storage,  thence  to  the  freight  station  for  return  to  the 
manufacturers.  H.  E.  Jordan,  superintendent  of  filtra- 
tion, explains  the  use  of  the  cards  as  follows : 

Card  1,  with  2  and  3  attached,  is  fastened  to  the  cylin- 


Chlorine  cylinder  No. 

WEIGHT  EMPTY  CYLINDER 


194^.    /iAi. 


.c>l.nderNo._/^^^ 


Usr  l..enn       i^-Ct^,       -20  ViZC /lA^I  . 

WEIGHT  FULL  CYLINDER =2  /  J Ubs 


.cyl,nde,No._/Z'^/__ 


_,^^^_//<?^ 


_Lbs    Ts^nJ/J. Lbs    Nel_/<??dLb 


DETACHABLE   CARDS    FOR   CHLORINE    CYLINDERS 

trip:  raid  1  is  upper  left;  card  2  lowpi-  Ipft  :  inid   %.  \\\i\wy  lielit  :   4,  In 
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tier  upon  arrival  at  the  plant.  It  remains  there  until 
the  empty  cylinder  passes  into  the  freight  house  for 
return  shipment. 

Card  2  is  filled  out  by  the  filter  operator  as  soon  as  the 
tank  is  empty  when  it  is  sent  to  the  superintendent's 
office  where  it  is  checked  against  the  billed  weight  and 
then  placed  in  the  empty  file,  thus  providing  constantly 
data  as  to  the  number  of  empties  on  hand. 

Card  3  is  filled  out  by  the  filter  operator  when  the 
tank  is  put  into  service  and  immediately  sent  to  the 
superintendent's  ofl[ice,  where  it  is  checked  against  the 
billed  weight  and  put  into  the  "in  u.se"  file  with  card 
number  next  below. 

Card  4  remains  in  the  superintendent's  "active"  file 
from  date  of  arrival  of  the  cylinder  at  the  plant  until 
the  empty  is  returned.  It  is  first  used  for  instant  refer- 
ence regarding  reserve  stock  of  chlorine.  When  the 
cylinder  is  delivering  chlorine  it  is  held  in  the  "in  use" 
file,  but  when  the  cylinder  is  empty  the  card  is  placed 
in  the  "inactive"  file  for  reference  until  receipt  is  ob- 
tained from  the  chlorine  manufacturer. 

Card  5  is  identical  with  Card  1.  It  is  the  purchasing 
agent's  copy  and  is  used  by  him  to  check  the  receipt  of 
full  and  the  return  of  empty  cylinders. 
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International  Division  of  St.  Mary 
and  Milk  Rivers 

Order  of  Joint  Commission  Allot ing  Waters  for 

Irrigation  and  Power  to  Inited  States 

and  Canada — With  Comment 

AFTER  hearing.s  and  postponements  extending 
L  through  more  than  six  years  the  International  Joint 
Commission  on  Oct.  5  adopted  an  order  and  rules  for 
'.he  measurement  and  apportionment  of  the  St.  Mary 
and  Millt  rivers  and  their  tributaries  in  the  State  of 
Montana  and  the  province  of  Alberta  and  Saskatchewan. 
The  action  was  taken  under  and  is  an  interpretation  of 
a  provision  of  the  treaty  between  the  United  States  and 
Great  Britain  dated  Jan.  11,  1909.  The  interpretation 
and  rules  are  in  substantial  accord  with  the  way  the 
water  has  been  divided  and  measured  by  engineers  of 
the  U.  S.  Reclamation  and  the  Canadian  Irrigation  serv- 
ices, under  an  interim  order,  as  described  in  detail  by 
Benjamin  F.  Jones,  hydraulic  engineer,  United  States 
Geological  Survey,  in  Engineering  News-Record,  Dec. 
30,  1920,  p.  1277. 

Article  VI  of  the  treaty  provided  that  the  two  rivers 
named  should  be  treated  as  one  stream  for  irrigation 
and  power  purpo.ses  and  that  the  waters  should  be 
divided  equally  between  the  United  States  and  Canada, 
but  that  more  than  half  might  be  taken  from  one  stream 
and  less  than  half  from  the  other  "by  either  country 
so  as  to  afford  a  more  beneficial  use  of  each."  It  was 
also  provided  that  between  April  1  and  Oct.  31  the 
United  States  should  be  "entitled  to  a  prior  appropria- 
tion of  500  sec.-ft.  of  the  waters  of  the  Milk  River,  or 
.:o  much  of  it  as  constitutes  three-fourths  of  its  natural 
flow;"  and  that  the  apportionment  of  the  water  should 
be  made  jointly  by  the  "reclamation  officers  of  the 
United  States"  and  the  "irrigation  officers"  of  Canada. 

After  citing  the  article  just  abstracted,  and  stating 
that  the  ofldcers  just  named  had  been  unable  to  agree 
as  follows : 

Rules  on  Apportionment 

St.  Mary  River — I.  (a)  During  the  irrigation  season 
when  the  natural  flow  of  the  St.  Mary  River  at  the  point 
where  it  crosses  the  international  boundary  U  666  sec.-ft. 
or  less  Canada  shall  be  entitled  to  three-fourths  and  the 
United   States  to  one-fourth  of  such   flow. 

(b)  During  the  irrigation  season  when  the  natural  flow 
of  the  St.  Mary  River  at  the  point  where  it  crosses  the 
international  boundary  is  more  than  666  sec.-ft.  Canada 
shall  be  entitled  to  a  prior  appropriation  of  500  sec.-ft. 
and  the  excess  over  666  sec.-ft.  shall  be  divided  equally 
between  the  two  co'.:ntries. 

(c)  During  the  non-in-igation  season  the  natural  flow  of 
the  St.  Mary  River  at  the  point  where  it  crosses  the  inter- 
national boundary  shall  be  divided  equally  between  the  two 
countries. 

Milk  River — II.  (a)  During  the  irrigation  season  when 
the  natural  flow  of  the  Milk  River  at  the  point  where  it 
crosses  the  international  boundary  for  the  last  time  (com- 
monly and  hereafter  called  the  Eastern  Crossing)  is  666 
sec.-ft.  or  less  the  United  States  shall  be  entitled  to  three- 
fourths  and  Canada  to  one-fourth  of  such  natural  flow. 

(b)  During  the  irrigation  season  when  the  natural  flow 
of  the  Milk  River  at  the  Eastern  Crossing  is  more  than 
G66  sec.-ft.  the  United  States  shall  be  entitled  to  a  prior 
appropriation  of  500  sec.-ft.  and  the  excess  over  666  sec.ft. 
shall  be  divided  equally  between  the  two  countries. 

(c)  During  the  non-irrigation  season  the  natural  flow  of 
the  Milk  River  at  the  Eastern  Crossing  shall  be  divided 
equally  between  the  two  countries. 

Eastern  Tributaries  of  Milk  River — III.  The  natural  flow 


of  the  Eastern  (otherwise  knov^Ti  as  the  Saskatchewan  or 
Northern)  tributaries  of  the  Milk  River  at  the  points  where 
they  cross  the  international  boundary  shall  be  divided 
equally  between  the  two  countries. 

Waters  Not  Naturally  Crossing  the  Boundary — IV.  Each 
country  shall  be  apportioned  such  waters  of  the  said  rivers 
and  of  any  tributaries  thereof  as  rise  in  that  country  but 
do  not  naturally  flow  across  the  international  boundary. 

V.  For  the  purpose  of  carrying  out  the  apportionment 
directed  in  I,  II  and  III  hereof  the  said  reclamation  and 
irrigation  officers  shall  jointly  take  steps 

(a)  to  ascertain  and  keep  a  daily  record  of  the  natural 
flow  of  the  St.  Mary  River  at  the  international  boundary, 
of  the  Milk  River  at  the  Eastern  Crossing,  and  of  the  east- 
ern tributaries  of  the  Milk  River  at  the  international  boun- 
dary by  measurement  in  each  case:  (1)  At  the  gaging 
station  at  the  international  boundary;  (2)  at  all  places 
where  any  of  the  water  which  would  naturally  flow  across  the 
international  boundary  at  that  particular  point  are  diverted 
in  either  country  prior  to  such  crossing;  (3)  at  all  places 
where  any  of  the  waters  which  would  naturally  flow  across 
the  international  boundary  at  that  particular  point  are 
stored,  or  the  natural  flow  thereof  increased  or  decreased 
prior  to  such  crossing. 

(b)  To  fix  the  amount  of  water  to  which  each  country  is 
entitled  in  each  case  by  applying  the  directions  contained 
in  paragraphs  1,  2  and  3  thereof  to  the  total  amount  of 
the  natural  flow  so  ascertained  in  each  case. 

(c)  To  communicate  the  amount  so  fixed  to  all  parties 
interested  so  that  the  apportionment  of  the  said  waters  may 
be  fully  carried  out  by  both  countries  in  accordance  with  the 
said  directions. 

G.\GiNGs  Required 

VI.  Each  country  may  receive  its  share  of  the  said  waters 
as  so  fixed  at  such  point  or  points  as  it  may  desire.  A 
gaging  station  shall  be  established  and  maintained  by  the 
reclamation  or  irrigation  officers  of  the  country  in  which 
any  diversion,  storage,  increase  or  decrease  of  the  natural 
flow  shall  be  made  at  every  point  where  such  diversion, 
storage,  increase  or  decrease  takes  place. 

VII.  International  gaging  stations  shall  be  maintained  at 
the  following  points:  St.  Mary  River  near  international 
boundary;  the  North  Branch  of  Milk  River  near  interna- 
tional boundary;  the  South  Branch  of  Milk  River  near  Inter- 
national Boundary;  Milk  River  at  Eastern  Crossing;  Lodge 
Creek,  Battle  Creek,  and  Frenchman  River,  near  interna- 
tional boundary  and  gaging  stations  shall  be  established 
and  maintained  at  such  other  points  as  the  commission  may 
from  time  to  time  approve. 

VIII.  The  said  reclamation  and  irrigation  officers  are 
hereby  further  authorized  and  directed: 

(a)  To  make  such  additional  measurements  and  to  take 
such  further  and  other  steps  as  may  be  necessary  or  advis- 
able in  order  to  insure  the  apportionment  of  the  said  waters 
in  accordance  with  the  directions  herein  set  forth. 

(b)  To  operate  the  irrigation  works  of  either  country  in 
such  a  manner  as  to  facilitate  the  use  by  the  other  country 
of  its  share  of  the  said  waters  and  subject  hereto  to  secure 
to  the  two  countries  the  greatest  beneficial  use  thereof. 

(c)  To  report  to  the  commission  the  measurements  made 
at  all  international  and  other  gaging  stations  established 
pursuant  to  this  order. 

IX.  In  the  event  of  any  disagreement  in  respect  to  any 
matter  or  thing  to  be  done  under  this  order  the  said  recla- 
mation and  irrigation  officers  shall  report  to  the  commis- 
sion, setting  forth  fully  the  points  of  difference  and  the 
facts  relating  thereto. 

We  are  informed  by  Mr.  Jones  that  the  only  state- 
ment or  figures  in  his  article  mentioned  above  that 
would  be  changed  by  the  decision  are  in  the  table  on  p. 
1279,  and  are  that  "Canada's  share  on  Aug.  4  would  be 
502  instead  of  500  sec.ft.  and  her  deficiency  22  instead 
of  20  sec.-ft.  on  that  date." 

F.  H.  Newell,  now  consulting  engineer,  United  States 
Reclamation  Service,  who  served  as  one  of  the  original 
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negotiators  in  drafting  the  treaty  with  Great  Britain, 
has  sent  Engineering  Newa-Record  some  comment  on 
the  order  that  promises  to  be  of  general  interest.  After 
citing  the  treaty  provisions  giving  Canada  500  sec.-ft. 
priority  in  the  St.  Mary  Rivor  during  the  irrigation 
season  and  the  United  States  a  like  priority  in  the  Milk 
River,  and  noting  that  because  of  natural  conditions 
the  Milk  River  priority  granted  this  country  is  "rela- 
tively insignificant  compared  with  that  of  Canada's  pri- 
ority in  St.  Mary  River,"  Mr.  Newell  writes : 

There  is  not  enough  water  in  either  or  both  streams  to 
supply  all  of  the  dry  lands  which  may  be  economically  irri- 
gated. The  growth  and  future  prosperity  of  northern 
Montana  and  southern  Alberta  are  tied  up  in  the  efficient 
use  of  the  waters  of  these  streams.  A  larger  beneficial  use 
can  be  secured  by  storing  the  waters  of  St.  Mary  River 
in  Montana,  in  the  natural  reservoir  sites  in  or  adjacent 
to  the  Glacier  National  Park.  It  has  been  found  possible 
to  carry  some  of  this  water  across  the  low  divide  into  the 
Milk  River  drainage,  supplementing  the  low  water  flow 
of  this  stream.  Waters  thus  diverted  in  the  United  States 
flow,  however,  into  Canada  and  then  after  following  along 
north  of  the  boundary  for  about  200  miles  they  return  to 
the  United  States. 

It  would  seem  as  though  little  difference  of  opinion  could 
arise  as  to  the  methods  of  measurement  and  apportionment. 
The  original  draft  of  the  treaty  was  to  the  effect  that 
apportionment  should  be  made  of  the  waters  at  the  inter- 
national boundary.  The  specific  designation  was,  however, 
left  out  of  the  treaty  as  finally  signed  for  the  reason,  as 
asserted  by  the  Americans,  that  the  treaty  referred  wholly 
to  such  waters.  The  Canadians,  however,  attached  great 
significance  to  this  omission — of  what  the  Americans  re- 
garded as  surplusage — and  contended  that  at  the  last 
moment  the  object  of  the  treaty  was  changed  so  that  the 
entire  flow  of  both  rivers  should  be  taken  into  considera- 
tion, including  tributaries  of  Milk  River,  which,  coming 
from  the  south,  have  never  been  considered  as  international 
waters. 

Moreover,  the  Canadians  contended  that  the  prior  rights 
should  first  be  measured  and  then  the  remaining  waters 
apportioned  equally.  This  also  was  considered  by  the 
Americans  as  practically  rewriting  the  object  of  the  treaty 
as  regards  equality  of  division,  since  the  granting  to  the 
Canadians  of  a  priority  which  was  not  to  be  measured  as 
part  of  equality  pi-actically  gave  them  the  lion's  share  of 
the  available  supply. 

The  matter  was  argued  by  learned  counsel  at  St.  Paul 
in  May,  1915,  again  at  Detroit  in  May,  1917,  and  for  the 
third  time  in  Ottawa  in  May,  1920.  By  that  time  the  mem- 
bers of  the  commission  individually  seemed  to  have  got  into 
a  state  of  mind  where  agreement  was  impossible. 

An  interesting  point  to  engineers  is  that  when  deadlock 
seemed  certain  the  commission  resorted  to  the  simple  expe- 
dient of  declining  to  hear  further  argument,  and  instead 
of  this  decided  to  go  upon  the  (ground  in  person  and  see 
for  themselves  something  of  the  situation,  listening  not  to 
further  legal  discussion  but  finding  out  for  themselves, 
through  talking  with  the  people  of  the  country  and  the 
engineers,  what  are  the  actual  facts  and  what  are  the 
relative  merits  of  the  various  contentions  made. 

Accordingly  the  commission  invited  counsel  to  remain 
away  and  listened  to  the  informal  statements  of  fact  made 
by  irrigators  in  the  Milk  River  Valley  in  Montana  and  in 
the  St.  Mary  area  in  Canada.  The  result  was  a  brushing 
aside  of  technicalities  and  an  immediate  reaching  of  an 
understanding. 

It  required  only  a  few  minutes'  talk  on  the  part  of  well 
informed  farmers  and  ranchmen  to  show  that  the  proposed 
consideration  of  the  southern  tributaries  of  Milk  River  in 
the  proposed  equal  division  was  a  practical  absurdity.  These 
streams  shrink  soon  after  leaving  the  high  lands  and  can- 
not and  should  not  be  considered  as  part  of  a  dependable 
water  supply. 

In  the  same  way  the  contention  of  Canada  for  a  priority 
in  St.  Mary  River  was  emphasized  in  the  minds  of  the  com- 


mission by  the  plain,  simple  statements  of  men  living  on 
the  ground  and  using  the  water. 

The  result  is  that  although  Canada  may  get  theoretically 
a  lai'ger  proportion  of  the  available  supply  of  St.  Mary 
River,  yet  the  people  of  the  United  States  will  probably 
receive  all  that  can  be  economically  stored  for  their  use. 
Each  party  can  claim  a  substantial  victory.  The  ground 
is  now  clear  for  the  development  of  plans  for  water  storage 
in  Montana  for  the  benefit  of  lands  in  Alberta.     .     .     . 

After  again  remarking  on  the  more  than  six  years 
spent  in  discussing  this  problem  without  reaching  a 
decision,  and  noting  that  a  compromise  was  finally 
reached  only  after  the  members  of  the  commission  had 
become  convinced  that  "it  would  be  little  short  of  a 
calamity  not  to  agree,"  Mr.  Newell  says  in  conclusion : 

If  it  should  be  said  that  it  was  impossible  for  six  English 
speaking  people  to  interpret  and  apply  the  terms  of  a  treaty 
written  in  plain  English,  then  it  might  be  claimed  with 
some  show  of  reason  that  it  would  be  impossible  to  carry  out 
other  treaties  between  nations  speaking  different  languages. 
In  one  sense  the  whole  world  was  interested  in  showing  that 
two  nations  living  side  by  side  can  agree  on  waters  flowing 
across  the  boundary  and  on  other  matters  of  vital  impor- 
tance to  their  citizens. 

Two  days  after  the  above  order  was  handed  down  the 
Commission  recommended  to  the  respective  govern- 
ments that  both  countries  unite  in  building  a  storage 
reservoir  at  St.  Mary's  Lakes  in  Montana  but  that  the 
United  States  proceed  with  the  construction  of  the 
proposed  Chain-of-Lakes  reservoir  in  Montana  and 
Canada  with  the  proposed  Verdigris  Coulee  reservoir 
in  Alberta. 


Kings  River  Water-Right  Litigation 
Halted  by  Engineer's  Plan 

CLAIMANTS  to  water  from  Kings  River,  California, 
have  agreed  on  a  program  drawn  up  by  a  committee 
of  engineers  under  which  all  litigation  will  stop  for  the 
1922  season  and  a  plan  be  devised  for  utilizing  more 
fully  than  heretofore  the  available  waters  of  the  river. 
The  following  infonnation  on  the  subject  has  been 
supplied  to  Engineering  Nevs-Record  by  J.  B.  Lip- 
pincott,  consulting  engineer,  Los  Angeles: 

Kings  River  in  California  supplies  a  fair  water-right  to 
about  800,000  acres  of  high-grade  land  and  a  very  defective 
water  supply  to  about  400,000  acres  more.  Considering  the 
crop  values  it  is  probably  the  most  important  irrigation 
stream  in  America.  The  water  is  distributed  by  twenty-two 
different  canal  systems.  There  has  been  a  chronic  condi- 
tion of  litigation  over  the  division  of  this  water  for  the 
past  thirty  years.  .4n  effort  is  being  made  to  build  a  good 
storage  reservoir  and  power  plant  for  the  purpose  of  con- 
serving flood  water  and  pumping  from  underground  sup- 
plies so  as  to  furnish  an  adequate  supply  for  the  whole 
1,200,000  acres  of  land.  A  law  was  passed  at  the  last 
session  of  the  California  legislature  providing  a  legal 
method  for  irrigation  districts,  mutual  water  companies 
and  privately  owned  canals  in  a  given  drainage  basin  to 
co-operate  for  such  a  purpose.  Preliminary  steps  have  been 
taken  to  proceed  with  the  formation  of  this  super-district. 

In  the  meantime  old  litigation  over  the  division  of  the 
water  of  the  river  was  revived  by  a  certain  decision  of  the 
State  Supreme  Court  and  the  stage  was  set  for  a  renewal 
of  the  legal  fight  between  a  number  of  these  canal  com- 
panies which  would  interfere  with,  if  not  entirely  prevent, 
a  constructive  program.  A  committee  of  engineers  ap- 
pointed for  the  super-district,  composed  in  part  of  Louis 
Hill,  George  L.  Swendsen  and  J.  B.  Lippincott,  proposed  a 
plan  to  avoid  litigation  and  to  proceed  with  the  engineering 
studies  looking  toward  construction.  They  proposed  that 
the  California  State  Water  Commission,  now  known  as  the 
Division  of  Water  Rights,  should  he  called  upon  to  prepare, 
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out  of  court,  a  temporary  schedule  for  the  division  of  the 
water  of  Kings  River  for  the  year  1922  and  that  all  parties 
using  water  from  the  river  should  agree  to  accept  this 
schedule  and  to  permit  the  officers  of  the  state  to  take 
charge  of  their  headgates  and  operate  them  for  this  year. 
At  the  end  of  the  year  any  one  of  the  canal  companies  was 
given  the  right  to  withdraw  from  the  agreement  if  it 
desired,  or  to  petition  the  State  Water  Commission  to  revise 
the  agreement  for  the  following  year.  All  claimants  to 
water  from  Kings  River  have  signed  an  agreement  to  desist 
from  litigation  over  the  water  of  Kings  Rive  ■  until  after 
the  year  1922.  In  the  meantime,  the  engineering  committee 
is  to  proceed  with  its  investigations  and  estimates,  and  it 
is  believed  that  a  plan  will  be  developed  whereby  an  ade- 
quate water  supply  will  be  maintained  for  the  1,200,000 
acres  which,  if  demonstrated,  will  largely  re'.ieve  the  ten- 
sion now  existing  between  the  canal  companies  over  the 
division  of  the  water.  If  the  program  can  be  carried  out 
to  a  successful  conclusion,  it  will  be  a  distinct  accomplish- 
ment of  a  constructive  nature  and  an  avoidance  of  litigation 
which  almost  invariably  has  been  destructive  in  its  effect  on 
irrigation  development  in  the  arid  region. 


London's  Rapid  Transit  Mail 
Distribution  System 

Cons(ruc(if»n  Now  (Joins  <»" — .Automatic  Electric 

Trains  lo  be  Tran.sporlinn  Units — Twelve 

Post  OtTices  to  be  Linked 

(London  Cokrespondenck) 

I  The  project  for  mail  distribiifion  in  London  herein 

described  is  similar  to  the  automatic  electric  system  of 

freight    transportation    /n-nposed    for    the    Neiv    York 

Metropolitan    District    by    the   New    York-New   Jersey 

Port  and  Harbor  Development  Commission,  and  included 

in  the  "Comprehensive  Plan"  of  the  Port  of  Neic  York 

Authority.      The   com^nission's   plan    was    made   publir 

Jan.  24,  1921,  and  a  resume  of  its  general  features  was 

contained  iw  "Engineering  News-Record"  of  Jan,  27, 

1021,  p.  1  Si. —Editor.) 

IN  ORDER  to  speed  up  the  London  mail  .service.s  an 
underground  electrically-operated  railway  is  being 
built  which  will  ultimately  link  up  the  chief  post  office:-; 
and  trunk-line  depots  in  the  London  district.  The 
project  is  indicated  on  the  accompanying  map  which 
shows  both  the  present  construction  and  the  ultimate 
development.  The  plan  has  been  worked  out  by  the 
engineering  department  of  the  London  post  office  and 
Mr.  Dalrymple-Hay.  Post  office  engineers  are  respon- 
sible for  the  electrical  equipment  and  Mr.  Dalrmyple- 
Hay  is  taking  charge  of  the  tunnel  construction. 

As  .shown  on  the  map  the  Western  Central  District 
post  office,  the  Mount  Pleasant  sorting  office  and  the 
general  post  office  at  King  Edward  building  will  con- 
stitute important  junctions  when  the  extensions  are 
undertaken.  Betweei  the  stations  shown  the  railway 
will  consist  of  two  lines  of  2-ft.  gage  t  ack,  one  east- 
hound  and  the  other  westbound,  an-l  each  contained  in  a 
single  tube  of  an  insic'c  diameter  of  P  ft. 

The  trains  running  over  this  system  will  be  operated 
without  drivers  on  the  remote-control  .system.  It  is 
proposed  by  the  post  office  engineers  to  operate  the 
trains  by  means  of  three  types  of  electric  current:  high 
speed  (HS),  intermediate  speed  (IS);  and  low  speed 
(LS).  When  the  train  is  running  between  stations  HS 
current  will  be  applied.  At  the  approach  to  a  station 
the  cars  will  pass  over  a  short  gap  in  the  conductor 
rails  and  brakes  will  be  applied.  These  brakes  v/ill  be 
released  electrically  when  the  train  is  taking  up  the  cur- 


rent and  applied  when  the  train  is  not.    The  ne.xt  section      ' 
after  this  of  conductor  rail  will  be  normally  dead  and 
will  be  constructed  of  such  a  length  as  to  allow  the  train      | 
to  come  to  rest,  the  brake  still  remaining  in  operation.         ' 

If  it  is  required  to  stop  a  car  at  a  station  LS  current 
will  be  applied  to  this  brake  section  and  the  train  will 
move  to  the  station  platform  where  it  will  finally  stop 
by  the  application  of  the  brakes  as  it  reaches  that  sec- 
tion of  conducting  rails  rendered  dead  for  its  reception. 

When  a  train  is  to  skip  a  station  IS  current  will  be 
applied  to  the  brake  section  and  the  train  will  pass 
through  the  station  at  this  speed,  passing  over  a  short 
gap  in  the  conductor  rails  and  onto  those  sections  of  the 
line  energized  by  HS  current. 

When  it  is  possible  to  accept  without  delay  a  stopping 
train  or  an  express  the  braking  section  or  a  portion  of 
this  line  will  be  supplied  with  IS  or  LS  current  before 
the  train  reaches  the  station,  in  which  case  the  train 
would  merely  be  slowed  up  to  a  speed  commensurate 
with  the  current  supplied  and  would  either  proceed  to 
the  platform  or  skip  the  station. 

Trains  will  be  started  by  energizing  the  rails  of  the 
subsection  on  which  they  are  standing  with  IS  current 
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if  it  is  run  on  the  main  line  or  with  HS  if  it  is  to  be 
used  for  shunting  purposes. 

Cars  will  be  moved  into  sidings  and  stopped  at  certain 
sections  in  the  same  manner  as  that  employed  to  stop 
them  at  station  platforms,  and  a  device  will  l>e  supplied 
for  automatically  reversing  the  connections  of  the  car 
motors  ,so  that  they  may  be  easily  coupled  up  to  form 
trains  of  two  or  more  cars.  When  thus  connected  the 
shoes  (if  the  rear  car  only  will  pick  up  the  current,  but 
all  of  the  motors  will  be  doing  part  of  the  propulsion. 

It  is  not  intended  that  the  control  of  the  cars  as  they 
stop  at,  or  pass  through,  a  station  need  the  continuous 
attention  of  switchmen.  The  position  and  destination 
of  each  train  will  be  indicated  to  the  switchman  who 
will,  with  levers,  set  the  line  points  for  any  specified 
route  and  will  energize  the  conductor  rail  sections  with 
the  cui-rent  needed.  The  operation  of  the  line  points 
will  be  interlocked  with  the  current  application  and  a 
complete  interlocking  system  will  be  in  force  between 
the  different  routes. 

Between  the  stations  the  conductor  rail  will  be  divided 
into  sections,  and  while  running  between  stations  and 
before  coming  under  the  control  of  the  switchman,  the 
train  will  itself  render  each  section  dead  a.s  it  leaves  it 
and  will  energize  it  again  upon  entering  the  next  sec- 
tion. This  is  provided  to  secure  a  dead-rail  section 
between  adjacent  trains. 
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Open  Pier  Deck  To  Resist  Storms 

By  H.  H.  Braun 

Engineer-Constructor,  Manila.   P.  I. 

IN  MANILA  BAY  there  is  a  concrete  pier,  built  in  an 
exposed  location,  on  which  it  was  necessary  to  evolve 
a  special  design  of  deck  to  resist  the  heavy  seas.    When 


LOOKING  ALONG  THE  PIER  FLOOR 

a  typhoon  escapes  and  runs  amuck  over  the  China  Sea, 
as  frequently  happens  here  during  the  months  of  July 
and  August,  the  waves  roll  in  at  the  site  to  buffet  the 
pier  with  incredible  violence. 

The  pier,  which  carries  a  double-track  railway,  is  a 


beams  connect  at  deck  level  with  the  heavy  cross  girder 
pile  caps,  the  space  between  the  beams  being  left  open 
The  head  of  the  pier  is  widened  to  a  three  pile  bent,  as 
shown  in  the  detail  drawings,  the  deck  being  left  en- 
tirely open  in  a  similar  manner. 

The  concrete  work  then,  practically  consists  of  a  modi- 
fied trestle,  with  ilat-slab  extensions  along  each  edge. 
Joists,  6  X  12  in.,  are  placed  lengthwise  of  these  open- 
ings, supported  by  proper  metal  hangers  at  the  pile  caps. 
Over  the  openings  is  placed  a  decking  of  3  x  12-in.  plank, 
which  is  free  to  lift  off  and  go  overboard  in  case  of 
severe  storm. 

Where  the  stem  of  the  pier  crosses  the  breakers  it  is 
peculiarly  liable  to  damage.  It  was  necessary  to  protect 
the  shore  by  heavy  riprap  upon  which  the  waves  break 
and  surge  high  above  the  pier  with  savage  violence.  On 
this  section  the  flat  slab  was  omitted  entirely  on  one 
side,  and  the  walkway  slab  on  the  other  side  provided 
with  longitudinal  openings  9  ft.  x  1  ft.  6  in.  wide  which 
are  covered  with  3  x  12-in.  panels. 

The  wisdom  of  this  design  has  been  amply  demon- 
strated through  the  eight  years  it  has  firmly  withstood 
the  destructive  typhoons  which  sometimes  sweep  in 
across  the  China  Sea.  The  writer  has  seen  many  waves 
strike  this  pier  and  throw  tons  of  water  far  above  the 
deck.  The  effect  under  a  solid  deck  would  probably  be 
disastrous.  Many  times  the  wooden  decking  has  been 
wholly  or  partly  heaved  up  and  flung  far  overboard.  To 
replace  this  decking  is,  of  course,  expensive  but  in 
ordinary  rough  waters  such  as  obtain  on  the  coasts  of 
the  United  States,  it  would  be  carried  away  only  in  very 
exceptional  storms. 

It  is  obvious  that  this  design  would  be  useless  where 
deck  loads  must  remain  on  the  pier  during  storms.  It  is 
a  satisfactory  construction  for  wharves  built  in  exposed 
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DETAILS  01-'  OPE.\  FLOOR  PIER  IN  MANILA  P.  I. 


reinforced-concrete  slab  and  girder  deck,  founded  on 
precast  concrete  piles.  It  is  built  in  the  form  of  an  L. 
A  stem  400  ft.  long  by  21  ft.  wide  leads  out  to  the  pier 
head  which  is  160  x  30  ft.  The  water  is  24  ft.  deep  at 
low  tide  with  the  deck  12  ft.  higher.  The  bottom  is 
good  firm  sand  where  satisfactoiy  penetration  was  ob- 
tained.   Batter  piles  were  driven  for  side  bracing. 

It  was  not  deemed  safe  to  build  a  solid  deck.  Accord- 
ingly the  piles  were  spaced  to  center  under  the  center 
line  of  each  track,  and  are  connected  by  heavy  longi- 
tudinal T-beams,  the  head  of  each  being  ju.st  wide 
enough  to  carry  its  respective  track.    The  longitudinal 


places,   such   as  pleasure  piers,  or  others  where   it 
practicable  to  remove  the  deck  load  during  danger. 


Russia's  Skilled  Workers 

According  to  a  survey  made  by  the  American  Relief 
Administration  among  Russia's  population  of  approx- 
imately 131,000,000,  there  are  4,675,400  men  who  are 
expert  in  mechanical  and  other  branches  of  the  various 
trades.  Here  are  a  few  figures  compiled  by  the  relief 
workers  in  Russia:  Electrical  workers,  2,250,000;  rail- 
way workers  and  employees,  1,215,000;  transporters, 
315,000;  rural,  394,000,  and  miscellaneous,  501.400. 
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Sunken  Dredge  Raised  by  Jacking 
From  Dry  Dock  Pontoons 

Four  Pontoons  Lying  on  the  Quarters  Swing  Hull 

in  Kope  Slings — Steel  Truss  StiEfens 

Dredge  Against  Damage 

By  James  H.  Polhemus 

Chief  Engineer,   Port   of   PortUniO.   Portland,  Ore. 

USIXG  four  sectional  dry-dock  pontoons,  a  dredge, 
displacing  1,600  tons  and  belonging  to  the  Port 
of  Portland  Commission,  Oregon,  which  had  sunk  in 
25  to  40  ft.  of  water  in  the  Willamette  River,  was 
raised  in  16  hours  after  the  salvaging  equipment  was 
in  place.  The  entire  operation  of  installing  the  eijuip- 
ment  and  raising  the  dredge  took  ten  days.  Some  of 
the  details  of  the  operation  were  novel  and  all  were 
devised   and  carried   out   by   the    Port   engineers   with 

□ O:, 


Ol;l(;iX.\l.    PLAN    OF   RAISIN« 


available  equipment.  The  cost  of  the  operation  was 
$40,000. 

At  the  time  of  the  accident,  March  1,  1921,  the  dredge 
was  e.xcavating  gravel  and  pumping  through  1,060  ft. 
of  floating  pipe  and  1,520  ft.  of  shore  pipe,  with  a  lift 
of  18ift.  above  the  surface  of  the  river.  The  direct 
cause  of  the  sinking  was  a  break  in  a  cast-iron  45-deg. 
bend  in  the  discharge  pipe  in  the  hold,  while  the  dredg- 
ing pump  was  running.  Excessive  pressure  broke  out 
bodily  an  opening  of  oval  form,  about  15  x  28  in.  meas- 
ured along  the  axes.  This  pressure  was  caused  by  a 
plug  at  the  far  end  of  the  floating  pipe.  Enough  water 
had  leaked  out  of  the  pipe  during  the  time  that  the 
pump  was  previously  shut  down  to  permit  the  water  in 
the  pipe  to  gain  momentum  when  the  pump  was  started 
and  the  sudden  check  of  this  moving  water  caused  ham- 
mer sufficient  to  break  the  pipe.  To  prevent  plugs  in 
the  pipe  line  the  invariable  practice  had  been  to  pump 
clear  water  just  before  stopping  the  pump.  For  some 
unexplainable  reason  in  this  instance  this  method  had 
failed  to  produce  the  desired  effect. 

Just  previous  to  the  accident,  manganese  steel  bends 
had  been  ordered  and  were  to  be  installed.  The  Port's 
more  recently  constructed  dredges  are  so  equipped  and 
also  have  hydraulically  operated  gate  valves  an  the  suc- 
tion pipe  at  the  entrance  into  the  hold.    The  bend  which 


broke  is  probably  the  one  most  subject  to  wear  and 
is  inspected  and  replaced  at  regular  intervals,  but 
probably,  due  to  the  unusually  eroding  character  of  the 
material,  the  wear  had  been  greatly  in  excess  of  the 
average. 

Conditions  of  the  Accident. — The  hull  of  the  dredge 
is  34  X  206  ft.  X  10  ft.  6  in.  deep  with  a  displacement  of 
1,600  tons.  The  skin  is  of  il-in.  steel  plate,  the  deck 
beams  and  ribs  are  steel,  the  decks  and  house  are  wood 
and  the  whole  structure  is  stiffened  by  a  riveted  steel 
truss  extending  out  on  the  bow  to  carry  the  tackle  for 
lowering  and  raising  the  suction  pipe.  The  stiffness  of 
the  hull  is  much  greater  than  in  a  river  steamer,  but 
considerably  less  than  in  an  ocean-going  ship.  Little 
deformation  of  the  hull  and  trusses  was  observed  at 
any  time  after  the  sinking  and  during  the  salvaging 
operations. 

After  sinking,  the  forward  part  of  the  dredge  rested 
on  the  level  area  which  it  had 
dredged  to  a  depth  of  about 
25  ft.,  and  about  one-third  of 
its  after  length  was  unsup- 
ported, and  overhung  ground 
about  40  ft.  below  the  water 
surface.  The  forwai'd  end  of 
the  main  deck  was  about  the 
level  of  the  water  and  the  after 
end  about  10  ft.  below. 

Flnnd  Upsets  Original  Plans. 
— Various  plans  for  salvaging 
w  ere  considered  and  dis- 
carded. Cofferdamming  was 
not  feasible«on  account  of  the 
depth  of  water  at  the  stern  of 
the  dredge  and  because  of  the 
expected  spring  freshet.  Its 
great  cost  also  caused  other 
methods  to  be  preferred.  Lift- 
ing by  the  aid  of  the  tides  was 
not  possible  as  the  variation 
of  tidal  heights  was  not  ever 
1  ft.  Construction  of  a  bulkhead  extending  all  around 
the  outer  line  of  the  main  deck  and  raising  by  pumping 
out  was  also  tentatively  planned  but  was  discarded 
l)ecause  of  doubt  whether  the  hull  was  intact.  The  plan 
adopted  consisted  of  building  a  liulkhead  around  the 
engine-room  hatch  and  pumping  out  this  compartment 
and,  at  the  same  time  raising  by  barges,  using  jacks, 
with  slings  under  the  dredge. 

After  pumping  out  the  compartment  it  was  estimated 
that  buoyancy  would  leave  not  over  600  or  800  tons  to 
be  lifted  by  the  barges.  These  were  rated  at  1,000  tons 
and  it  was  estimated  that  by  the  use  of  counter- 
weights each  would  lift  250  tons  at  its  edge  where  the 
slings  would  be  attached.  Five  barges  were  used  as 
shown  by  Fig.  1. 

As  indicated,  the  barges  were  equipped  with  timbers 
extending  across-deck,  fastened  down  at  one  end  and 
overhanging  about  2  ft.  on  the  side  nearest  the  dredge. 
House-moving  jacks  were  placed  as  shown  to  lift  the 
ends  of  the  slings  under  the  dredge.  The  slings  con- 
sisted of  wire  ropes  to  which  chains  were  attached  at 
the  ends  for  use  with  the  lifting  gear.  At  the  turn 
of  the  bilge  of  the  hull,  wooden  pads  6  in.  thick  were 
fastened  under  the  slings.  The  general  plan  was  to 
rai.se  the  dredge  so  that  it  could  be  moved  into  shallow 
water  and  be  beached  and  if  the  main  deck  could  not 
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Ground  r-'e         Dre^ije 

Elevotion 

FK;.  2.     SUCCESSFUL  PLAN  OF  RAISING  BT  DRY-DOCK 

PONTOONS 

be  brought  above  the  water  by  this  means,  at  least  the 
compartment  could  be  bulkheaded  and  pumped  out.  The 
method  of  raising  with  the  house-moving  jacks  was  to 
lift  a  small  distance  and  hold  the  distance  gained  by 
a  pin  through  a  link  of  the  chain  or  by  a  U-bar  holding 
against  a  link.  Five  days'  time  was  taken  in  prepara- 
tion for  raising  by  this  means. 

The  barges  were  in  place  and  a  heavy  strain  had  been 
placed  on  the  slings  and  the  operation  appeared  to  be 
on  the  eve  of  success,  when  there  was  an  unexpected  and 
rapid  rise  in  the  river.  The  t(rtal  rise  was  about  10 
ft.  In  one  night  the  rise  was  so  great  as  to  cause  the 
barges  to  careen  and  require  the  chains  to  be.  unfastened 
to  prevent  overturning  or  shifting  the  ballast.  A 
freshet  of  this  height  was  not  to  be  expected  and  seldom 
has  occurred  at  this  date  so  it  had  not  been  prepared 
for  in  the  plans  for  salvaging. 

When  the  barges  were  cut  loose  the  forwai-d  end  of 
the  dredge  sank  and  the  bow  compartment  filled,  leaving 
the  keel  almost  level  or  about  :?  ft.  down  by  the  stern 
which  hung  unsupported  for  a  distance  of  about  90  ft. 

Successful  Salvaginrj  Operation. — With  the  failure  of 
the  first  plan,  it  was  decided  to  make  use  of  four  of 
the  five  sectional  pontoons  composing  the  port's  10,000- 
ton  dry  dock.  These  pontoons  are  80  x  112  ft.  over  all 
and  80  x  82  ft.  on  deck,  with  wings  extending  about  40 
ft.  above  the  deck.  To  permit  the  pontoons  to  rest  on 
an  even  bottom  at,  or  lower  than,  the  ground  support- 
ing the   sunken   dredge,   the   bottom   of  the   river  was 


dredged  on  both  sides  of  the  hull  to-  an  elevation  of 
14  ft.  below  low  water.  Pile  clusters  and  connecting 
wales  were  placed  as  shown  by  Fig.  2  to  hold  the 
pontoons  in  position,  at  the  same  time  wire  rope  slings 
were  placed  under  the  dredge,  by  pulling  and  sawing 
the  bights  from  both  bow  and  stern.  Pads  of  6-in. 
lumber  were  placed  under  the  slings  at  the  turn  of  the 
bilge  as  in  the  first  operation.  In  the  meantime  the 
timber  structures,  Fig.  3,  for  attaching  the  wire  rope 
slings  to  the  pontoons  were  being  erected  at  the  port's 
dry  dock  and  repair  plant. 

For  the  pontoons  (4  and  5,  Fig.  2)  placed  upstream 
from  the  dredge,  the  structures  consisted  of  cross-sills 
to  hold  the  loops  of  wire  rope  slings,  which  were  held  in 
place  by  sills  attached  to  the  deck  beams  of  the  pontoons 
by  pairs  of  screw  bolts  passing  through  1-in.  steel  plates 
against  the  lower  side  of  the  deck  beams.  At  the  end 
of  the  pontoon  next  to  the  dredge  a  timber  was  placed 
to  protect  the  pontoon  and  to  distribute  the  pressure 
transmitted  by  the  wire  ropes. 

On  the  pontoons,  2  and  3,  on  the  dovrastream  side, 
heavy  trusses  were  constructed  extending  across  the 
length  of  the  deck  and  to  an  elevation  of  14  ft.  above 
deck.     The  design  of  these  trusses  provided  for:    (1) 


fbr^foens^AJ  Section  -Hiroush  Pton+oone  4  8c  5 

KIG.  3.     SUrPOHTS  FOR  SLINGS,  KUECTliD  ON  PONTOONS 


PIG.   4.     TENSION  ON  SLINGS   EQUALIZED   BY  WEDGING 

Distribution  of  the  strain.s  on  the  deck  of  the  pontoons; 
(2)  possible  concentration  of  loads  at  one  point  and 
movement  of  trusses  in  the  direction  of  their  length  and 
change  in  direction  of  strains.  An  inclined  strut  was 
placed  at  the  angle  of  the  resultant  pull  of  the  wire 
ropes  and  additional  inclined  struts  were  placed  to  take 
strains  which  might  occur  otherwise  than  in  the  direc- 
tion computed.  The  vertical  resultant  of  the  inclined 
pull  of  the  wire  ropes  on  the  timber,  back  of  the  truss, 
was  considered  to  require  the  wire  rope  ties  under  the 
deck  connecting  the  upper  and  lower  chords  of  the  pon- 
toon trusses. 

When  the  pontoons  were  towed  into  position  the  wire 
rope  slings  were  attached  to  the  upstream  pontoons  and 
these  pontoons  were  sunk.  One  end  of  the  double  slings 
was  then  carried  around  the  back  timber  and  both 
cn:'.s  brought  to  the  top  of  the  truss  and  the  downstream 
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pontoons  were  sunk.  Final  adjustments  of  the  wire 
rope  slings  consisted  in  pulling  taut  with  a  8j  x  10-in. 
donkey  engine  and  attaching  clips.  When  all  the  ropes 
were  bi'ought  up  tight,  the  pontoons  were  partly  pumped 
out  so  as  to  raise  them  about  one  foot.  They  were 
then  sunk  in  place  and  the  resulting  slack  was  taken 
up  by  driving  wedges  under  the  wire  ropes  on  the  top 
timbers  of  the  trus.ses.  Fig.  4,  thus  equalizing  the  strain 
on  all  the  wires.  Not  less  than  five  malleable  iron  clips 
were  used  on  each  connection.  The  height  of  the  trusses 
was  such  as  to  permit  all  final  connections  and  adjust- 
ments to  be  made  above  water. 

The  weight  of  the  dredge  was  estimated  at  1,600  tons, 
as  computed  by  displacement  afloat.     The  number  of 


i  IG.    :.     SLINGS   UXDKK  STUKSS   BITK   INTO    SUPPORTING 
TIMBERS 

slings  of  1-in.  wire  rope  was  112,  the  average  working 
strain  of  wire  rope  thus  being  about  7  tons.  A  strain 
of  double  this  amount  could  be  carried.  The  total  lift- 
ing capacity  of  each  pontoon  was  estimated  at  2,200 
tons. 

By  pumping  out  the  compartments  nearest  the 
dredge  and  keeping  the  farther  compartments  filled,  it 
was  computed  that  each  pontoon  would  lift  approxi- 
mately 400  tons  and  would  then  raise  the  dredge  so  that 
its  main  deck  would  be  well  above  the  water  surface, 
both  of  which  assumptions  proved  to  be  correct. 

Raising  was  accomplished  by  pumping  out  all  four 
pontoons  simultaneously,  the  pumping  being  stopped 
at  times  on  one  pontoon,  or  water  admitted,  in  order 
to  keep  the  dredge  level.  The  main  deck  of  the  dredge 
at  the  bow  emerged  in  about  Si  hours  and  the  dredge 
was  finally  floated  at  its  normal  draft  about  16  hours 
after  operations  began.  About  ten  days  were  consumed 
from  time  of  beginning  operations  until  they  were 
successfully  completed.  Examination  of  the  hull  and 
working  parts  of  the  salvaged  dredge  showed  little 
damage  by  the  sinking  and  subsequent  days  of  immer- 
sion. 

The  entire  salvaging  operation  was  conducted  by  the 
Port's  regular  organization  under  the  direction  of 
James  H.  Polhemus,  general  manager  and  chief  engi- 
neer. The'  many  engineering  details,  the  computations 
and  the  preparation  of  the  pontoons  were  carried  out 
under  the  direct  .supervision  of  assistant  engineer,  H. 
L.  Gilbert.  The  Port's  Repair  and  Dry  Dock  Depart- 
ment under  James  Healy,  master  mechanic,  did  all  of 
the  field  work  and  was  directly  responsible  for  the 
operation  of  raising.  Much  credit  is  due  these  men 
and  the  dockmaster,  J.  A.  Stephens,  who  directed  the 
actual  operation  of  raising. 


Erection  of  Steel  Building  and 
150-Ft.  Truss 

Special  Methods  for  Huge  Truss — Derrick  on  First 

Floor  with  Long  Boom  Places  Framing 

for  Six  Stories  and  Roof 

By  W.  J.  Howard 

Engineer,  KelIy-.\tkinson  Construction  Co.,  Chicago 

ERECTING  THE  LARGEST  TRUSS  ever  used  in  a 
building  was  the  major  problem  in  the  erection  of  the 
structural  steel  framing  of  the  U.  S.  Mail  Terminal  at 
Chicago.  The  truss  is  of  150-ft.  span  and  weighs  365 
tons  complete,  with  field  rivets.  All  material  for  the 
structure  was  placed  by  two  derricks  traveling  on  the 
center  line  of  the  building  at  the  first  floor  le%'el.  The 
building,  which  is  a  unit  of  the  Union  Station  project,  is 
792  X  72  ft.,  paralleling  the  approach  tracks  and  with  its 
ends  fronting  on  Van  Buren  and  Harrison  Sts.  (See 
Engineering  Neivs-Record,  Dec.  15,  1921.)  It  comprises 
a  track  or  train  floor,  six  upper  floors  and  roof,  with  a 
total  of  7,650  tons  of  structural  steel,  of  which  2,800 
tons  is  in  the  track  floor  and  first  floor. 

Owing  to  the  vei-y  limited  space  available,  a  material 
storage  yard  was  established  about  half  a  mile  south  of 
the  site.  All  steel  was  unloaded,  checked  and  sorted 
at  this  yard,  and  then  reloaded  on  cars  for  movement 
to  the  work  as  required  for  erection.  This  yard  han- 
dling was  done  by  derrick  cars. 

Two  steel  stiff-leg  den-icks  mounted  on  platforms 
traveling  on  a  single  track  of  36  ft.  11  in.  gage  on  the 
first  floor  framing  performed  practically  all  the  erection 
work.  The  first  two-panel  section,  56  ft.  in  all,  of  the 
south  end  of  the  building  up  to  and  including  the  first 
floor,  was  erected  by  a  stationary  15-ton  wood  stiff-leg 


FIG.    1.      KKKCTION    OF   STEEL    TRUSS    AND    SUPER- 
STRUCTURE OF   U.   S.    M.\IL   TERMINAL; 
I'lIKWGO 

derrick  placed  in  the  excavation  and  pointing  south. 
After  it  had  erected  the  first  traveling  derrick  on  the 
first  floor  this  stationary  derrick  was  removed.  Travel- 
ing derrick  No.  1,  with  its  90-ft.  boom  pointing  north, 
then  worked  north  and  erected  the  remainder  of  the 
steel  of  the  track  floor  and  first  floor.  As  soon  as  it  had 
passed  off  the  south  end  panel.s,  traveling  derrick  No.  2 
was  erected  on  the  same  track  with  its  130-ft.  boom 
pointing  south.  This  derrick  then  moved  backward  or 
northward,  erecting  one  28-ft.  panel  for  all  upper 
stories  and  roof  at  each  move.  This  derrick  was  kept 
28  ft.  beyond  tVie  nearest  line  of  columns  being  erected. 
Fig.   1   shows  the  steel  erected  on   the  truss  near  the 
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south  end  of  the  building,  with  the  tall  derrick  at  the 
left. 

Traveler  No.  1  has  completed  its  work  and  has  been 
removed.  When  No.  2  reaches  Van  Buren  St.  to  finish 
the  end  of  the  building,  it  probably  will  be  run  out  into 
the  street,  as  this  thoroughfare  is  now  closed  to  traffic 
during  the  erection  of  the  new  approach  to  the  Van 
Buren  St.  bridge.  If  the  street  should  have  been 
opened  at  that  time,  the  erection  scheme  shown  in  Fig. 
2  will  be  used.  The  derrick  will  be  dismantled  within 
the  building  line  by  a  75-ft.  wood  boom  placed  in  a 
special  swivel  boom  seat  casting  which  will  be  attached 
to  a  column  on  one  side  of  the  center  line  of  the  build- 
ing, at  about  the  third-floor  level,  utilizing  the  column 
as  a  mast.  This  boom  will  then  erect  the  steel  for  the 
remaining  end  panels  of  the  building. 

A  special  problem  in  erection  was  presented  by  the 
150-ft.  truss,  with  its  two  .j7-ton  columns.     This  truss 


End  Eleva+u 


WEST 


Side  Devo+ion 


FIG.   2.     ERECTION'  SCHEME  FOR  END  PANELS 
OF  Bl-ILDIXG 

is  in  the  west  wall,  spanning  an  opening  for  a  cross- 
over track  which  leads  into  the  building.  It  is  25  ft. 
deep  c.  to  c.  of  chords,  with  its  bottom  chord  below  the 
first  floor  and  its  top  chord  above  the  second  floor.  As 
shown  in  Fig.  3,  when  the  two  columns  are  held  at  base 
and  track  floor,  the  bottom  chord  draws  each  column 
i'«-in.  inward  while  the  top  chord  pushes  it  A-in.  out- 
ward from  the  vertical  center  line.  Thus  the  combined 
movement  is  J-in.  in  each  direction. 

It  was  proposed  originally  to  place  J-in.  pins  in  the 
top  and  bottom  chord  connections  to  the  columns,  fol- 
lowing these  with  pins  increasing  by  h.  in.  in  diameter 
until  the  connection  was  made  finally  with  lo'i-in.  pins, 
aftec  which  the  rivets  could  be  placed  in  the  li^-in. 
reamed  holes.  This  plan  was  simplified,  however,  by 
the  unusually  favorable  conditions  of  frosty  mornings 
and  hot  afternoons,  which  made  it  possible  to  take  ad- 
vantage of  the  e.xpansion  and  contraction  of  the  steel. 
Thus  the  .?-in.  pins  in  the  bottom  chord  connections 
were  replaced  with  l.i'i-in.  pins  on  a  hot  afternoon,  and 
on  the  following  cool  morning  l.\-in.  pins  were  placed 
in  the  top  chord  connection. 

With  the  lo";-in.  pins  replacing  the  Mn.  pins  in  the 
bottom  chord  during  a  hot  afternoon,  the  only  effect  of 
the  stresses  due  to  contraction  and  expansion  on  the 
following  cold  morning  would  be  to  bend  the  columns, 
which  was  what  we  were  trying  to  do.  The  column  was 
free  to  move  at  the  bottom  chord  line,  as  it  is  connected 
to  the  frame  of  the  building  by  slotted  expansion  holes, 
and  probably  it  did  lean  away  from  the  truss  due  to 
expansion  of  the  bottom  chord.  When  the  full  load  is 
appiind  and  the  bottom  chord  lengthens  either  the 
columns  will  move  or  the  chord  will  be  crushed  or  the 
rivets  attaching  the  chord  to  the  columns  will  be 
sheared.  It  is  to  be  presumed  that  the  designers  took 
this  force  into  account. 


co/unin  _ 

Track  Floor  

FIG.    3.      C.\MBER    EFFECT 
IX    TRUSS    ERECTION 


In  the  falsework  for  the 
truss  erection  the  double 
bottom  sills  of  the  bents 
were  of  white  oak,  with 
white  oak  wedges  set  half 
way  through  the  opening 
between  the  sills  to  allow 
of  raising  or  lowering  the 
falsework  if  required.  The  camber  blocking  on  the 
bents  was  of  soft  fir  and  was  of  twice  the  camber  called 
for  in  the  riveted  truss,  so  that  while  the  truss  would  be 
amply  supported,  it  could  be  crushed  into  place  as  the 
connections  were  pinned.  At  one  bent  the  cap  itself  was 
crushed  by  the  pinning  of  the  diagonal  members. 

In  a  double-intersection  truss  like  this,  there  would 
not  be  ordinarily  enough  flexibility  for  any  camber 
beyond  the  reamed  camber.  But  we  did  not  make  the 
diagonal  connection  to  the  top  chord  until  the  truss  was 
erected  complete  and  had  settled,  so  that  there  was  very 
little  drifting  required  to  force  the  truss  to  the  reamed 
camber.  The  original  plan  required  the  center  section 
of  the  top  chord  to  be  erected  before  the  end  sections, 
but  this  method  was  changed  to  enable  the  diagonal  con- 
nections to  be  left  until  the  last. 

In  shop  assembly,  the  truss  connections  were  reamed 
in  the  unstressed  condition.  This  did  not  cause  trouble 
nor  distort  the  columns  in  making  the  field  connections, 
since  the  truss  was  not  connected  to  the  columns  (except 
for  some  few  J-in.  bolts)  until  after  the  truss  had  been 
riveted,  with  the  exception  of  its  top-chord  splices.  The 
rsamed  holes  matched  perfectly  so  that  there  was  no 
such  excessive  dirfting  as  might  be  inferred  from  the 
crushing  of  the  cap,  mentioned  above.  This  cap  had 
been  reduced  in  section  by  splitting  portions  away,  for 
the  reason  that  the  camber  blocking  on  top  of  the  cap 
was  hard  to  get  at  for  splitting.  Therefore  the  cutting 
away  of  the  cap  to  cause  it  to  crush  was  the  easiest 
method  of  allowing  the  necessary  settlement. 

Since  the  whole  truss  had  been  assembled  and  reamed 
at  the  shop,  it  was  bound  to  take  its  assembled  position 
in  the  field.  The  erector's  problem  was  to  guess  the 
amount  of  settlement,  to  camber  the  truss  as  high  as 
possible  to  assist  in  making  the  top-chord  connection, 
then  to  pin  the  truss  down  and  crush  the  camber  block- 
ing, and  finally  on  a  hot  day  to  make  the  bottom  chord 
connection.  This  plan  was  followed  successfully.  The 
truss  as  erected  had  2--in.  camber,  but  »-in.  of  this  was 
lost  when  the  steel  superstructure  was  erected  on  it. 
It  is  expected  that  1  in.  more  will  be  lost  under  the  full 
dead  load  of  the  concrete  floors  and  the  walls,  leaving 
1  in.  camber  in  the  truss  when  the  building  is  com- 
pleted. 

By  cambering  the  truss  as  high  as  possible  we  were 
;uded  in  making  the  top-chord  connections.  It  will  be 
realized  that  A-in.  is  sometimes  a  great  assistance  in 
:-:uch  connections.  It  may  be  noted  that  in  the  erection 
of  the  Mississippi  River  bridge  of  the  St.  Louis-San 
Francisco  Ry.  at  Memphis,  Tenn.,  0113  of  the  closing 
sections  of  the  top  chord  was  brought  to  the  traveler 
packed  in  ice,  and  the  bottom  chord  was  surrounded  by 
hot  steam  pipes. 

Cambering  the  truss  higher  than  called  for  was  done 
partly  to  allow  for  settlement  of  falsework  and  because 
it  is  easier  to  lower  than  raise  camber.  Although,  as 
stated  above,  it  was  necessary  to  pin  one  point  until  the 
cap  crushed,  this  did  not  necessitate  any  excessive 
amount  of  pinning  that  would  distort  the  metal,  because 
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if  one  point  was  Hgher  than  those  on  either  side  of  it, 
it  must  have  more  weight  on  it  and  all  the  pinning 
would  do  would  be  to  help  this  excessive  weight  crush 
the  camber  blocking  until  all  three  points  had  an  equal 
bearing  against  the  bottom  chord. 

The  center  section  of  the  bottom  chord  weighed  42 
tons  and  the  center  section  of  the  top  chord  40  tons. 
It  was  necessary  to  keep  the  first  or  small  derrick  55  ft. 
from  the  farthest  necessary  reach  of  the  70-ft.  boom 
and  we  were  unwilling  to  subject  the  derrick  to  this 
overload.  For  making  these  two  lifts,  therefore,  a  15- 
ton  wood  derrick  with  70-ft.  boom  was  placed  on  the 
track  floor  and  used  to  take  12  tons  of  the  load  by 
calculating  the  point  of  lift  on  the  chord  for  each  der- 
rick. The  steel  derrick  was  hooked  to  the  chord  at  a 
point  19  ft.  3  in.  from  one  end  and  the  wood  derrick 
at  a  point  12  ft.  3  in.  from  the  other  end,  the  chord 
being  lifted  in  a  vertical  position  and  then  lowered  into 
its  horizontal  position  in  the  truss. 

There  were  over  11,000  tapered  field  rivets  of  li^-in. 
diameter  in  this  truss,  and  some  of  these  were  113  in. 
long.  They  were  all  driven  by  an  air  hammer  and 
bucked  up  by  air  jams.  These  tapered  rivets  were 
adopted  by  the  fabricator.  For  1  i^r-in.  holes,  the  rivets 
were  1-in.  in  diameter  from  the  point  to  within  about 
two  inches  of  the  head,  then  tapering  to  lA-in.  to  fill 
the  hole.  This  is  for  the  reason  that  a  long  rivet  upsets 
from  the  driven  end,  fills  the  hole  and  plugs  it  so  as  to 
leave  the  head  end  with  little  or  no  upset.  If  the  driven 
end  is  left  cold  or  not  heated  so  much  as  the  head,  the 
reverse  takes  place.  If  the  middle  is  hot  and  the  ends 
are  cool,  the  rivet  is  upset  at  the  middle.  Of  hundreds 
of  long  non-tapered  rivets,  both  shop  and  fields,  which  I 
have  examined  after  they  were  cut  out.  very  few  if  any 
hand  completely  filled  the  holes.  The  shop  work  and 
design  of  the  truss,  which  is  the  largest  and  heaviest 
ever  erected  for  a  building,  was  exceptionally  good,  and 
the  McClintic  Marshall  Co.  is  to  be  congratulated  on 
its  work. 

In  the  erection  the  building  is  riveted  up  complete 
from  top  to  bottom  for  one  panel  at  a  time,  as  the  work 
proceeds,  the  eight  gangs  of  riveters  being  two  panels 
behind  the  erectors.  An  air  pressure  of  100  lb.  per 
square  inch  was  maintained  for  riveting  the  truss,  but 
the  balance  is  being  done  with  95-lb.  pressure. 

The  erection  derricks  are  reeved  with  E-in.  wire  rope, 
13  parts  to  the  topping  lift  and  varying  for  the  load 
lift.  The  topping-lift  blocks  are  tandem  six-sheave 
blocks  designed  and  built  by  the  erectors,  the  large 
sheaves  being  18  in.  and  the  small  ones  16  in.  in  diam- 
eter. Each  derrick  has  a  12-ft.  bull  wheel  operated  by 
a  separate  swinging  engine  of  the  steam  turbine  type. 
The  double-drum  hoists  have  8.i  x  10-in.  cylinders  and 
four  spools. 

Progress  averages  100  tons  of  steel  erected  per  day 
per  traveler  and  3,400  rivets  per  eight-gang  day.  It  is 
expected  to  complete  the  erection  by  Jan.  1,  1922.  The 
Kelly-Atkinson  Construction  Co.  has  the  contract  for 
this  erection,  and  the  work  is  in  charge  of  the  writer 
a3  engineer  for  that  company. 
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House  Ownership  in  the  U.  S. 

The  number  af  homos  in  the  United  States  as  enu- 
merated by  the  census  of  1920,  was  24,351,676.  Of 
these  54.4  per  cent  were  rented,  28.2  per  cent  were 
owned  by  the  occupants  and  were  free  from  encum- 
brances, while  17.5  per  cent  were  owned  but  mortgaged. 


Loss  of  Head  as  a  Criterion  for 
Washing  Filters 

Arbitrary  Time  Interval  Between  Washes  Replaced 

by  a  Rational  Standard  Obtained  by  a 

New  Turbidity  Detector 

By  James  W.  Armstrong 

Filtration  Eneineer.  llontcbello  Filters,   Baltimore,  Md. 

DURING  the  course  of  the  last  six  years  many  things 
have  happened  at  the  Montebello  filter  plant  to 
upset  the  ordinary  accepted  theory  of  things.  One  of 
these  is  the  value  of  loss  of  head  as  a  criterion  for  wash- 
ing filters.  Turbidity  has  replaced  loss  of  head,  and 
a  new  turbidity  detector  has  been  developed. 

It  was  noticed  that,  with  water  coming  to  the  plant 
under  normal  conditions  and  with  filters  being  washed 
on  an  8-ft.  loss  of  head,  the  lengths  of  run  would  vary 
from  about  48  to  more  than  100  hours  with  apparently 
good  results.  Occasions 
ai'ose  when  the  combined 
filter  effluent  would  show 
cloudy  water  when  the  loss 
of  head  was  as  low  as  3  or 
4  ft.  At  such  times  loss  of 
head  was  valueless  as  an 
indication  of  the  proper 
time  for  washing  filters, 
and  an  arbitraiy  method  of 
washing  based  on  the  time 
of  service  was  adopted. 

As  a  means  of  determin- 
ing the  clarity  of  the  com- 
bined filter  effluent,  a  de- 
vice similar  to  that  used  at 
several  other  plants  was 
installed  at  the  outlet  of  the 
filtered  water  basins.  It  consisted  of  a  60-watt  electric 
lamp,  with  waterproof  connections,  which  was  lowered 
to  the  bottom  of  the  basin.  A  piece  of  opalite  glass  was 
anchored  on  the  floor  under  the  lamp  for  the  purpose  of 
reflecting  the  light.  This  device  enabled  the  filter  at- 
tendant to  detect  the  .slightest  turbidity  in  the  water 
when  it  was  from  6  to  8  ft.  deep. 

For  judging  the  quality  of  the  water  leaving  the  plant 
it  proved  very  helpful,  but  with  a  water  not  up  to  stand- 
ard it  failed  to  point  to  the  guilty  filter.  It  was 
thought  that  if  such  a  device  could  be  provided  for  each 
of  the  filters,  it  would  establish  a  rational  instead  of  an 
arbitrary  standard  for  indicating  the  proper  time  for 
washing  filters. 

In  at  attempt  to  prove  the  practicability  of  the  plan, 
several  filters  were  equipped  with  3-in.  steel  tubes, 
which  were  placed  in  the  pipe  gallery  and  provided  with 
an  inlet  pipe  at  the  bottom  and  an  overflow  pipe  5  ft. 
higher  up.  The  filter  effluent  was  kept  flowing  slowly 
through  the  tube  and  a  light  was  placed  under  its  glass 
bottom  to  permit  observation  of  the  water.  The  light- 
ing conditions  were  changed  from  time  to  time,  but  the 
experiment  was  not  a  success  because  the  small  diam- 
eter of  the  tube  interfered  with  the  proper  distribution 
of  light,  to  such  an  extent  that  slight  differences  in  tur- 
bidity could  not  be  distinguished. 

Next,  experiments  were  made  with  what  is  virtually 
a  Tyndall  motor.  A  ."^-liter  flask  was  equipped  with 
copper  tubes  for  siphoning  the  filter  effluent  through  it. 
The  flask  was  set  mi  one  of  the  operating  tables  and 
beside  it  was  a  200-vvatt  electric  lamp.    Both  were  cov- 
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ered  with  a  black  wooden  box  with  a  partition  separat- 
ing the  lamp  from  the  flask.  A  small  round  hole  in  the 
partition  permitted  the  light  rays  to  pass  through  the 
flask  at  right  angles  to  the  line  of  sight,  which  was 
obtained  thi-ough  a  similar  round  hole  in  the  front  of  the 
box.  At  first  some  trouble  was  experienced  with  air, 
but  after  that  had  been  overcome,  even  a  very  slight 
turbidity  could  be  detected  in  the  water.  The  results 
were  so  satisfactory  that  sixteen  filters  were  equipped 
with  similar  devices. 

So  far,  the  personal  judgment  of  the  observer  is  the 
only  means  devised  for  comparing  the  effluent  of  one 
filter  with  another,  and  as  this  cannot  be  reported  in 
definite  terms,  the  objection  might  be  raised  against  the 
appartus  that  it  affords  no  definite  standard  of  com- 
parison. An  attendant  can,  however,  soon  learn  to  de- 
tect the  slightest  difference  in  filter  performance,  and 
as  this  turbidity  detector  is  more  satisfactory  than  a 
loss-of-head  gage,  the  remaining  16  filters  are  soon  to 
be  equipped  with  them. 


Concrete  Armored  Piles  in  Wharf 
At  Port  Orford,  Ore. 

Metal  Pipe  Driven  To  Serve  as  Forms — Brackets 

in  Piles  Insure  Desired  Thickness 

of  Concrete  at  Ground  Line 

A  SMALL  wharf  recently  constructed  at  Port  Orford, 
Ore.,  is  supported  on  piles  which  are  protected 
from  teredo  action  by  a  coating  of  concrete  placed  in 
forms  of  corrugated  iron  pipe  slipped  down  over  the. 
pile.  About  125  fir  piles  were-  driven  in  bents  20  ft. 
apart  and  protected  in  this  way.  Features  of  the  work 
were  the  method  of  centering  the  piles  In  the  form  at 


tl 


I'OllT   OKFOKD    WHARF    WITH    PILE   CASINGS    IN   PLACE 
Concrete  not  yet  poured  or  piles  centered  In  casings 

the  ground  line  and  the  follower  used  for  driving  the 
pipes.  The  need  for  some  form  of  pile  protection  was 
decided  upon  after  it  had  been  found  that  on  account 
of  borer  action  unprotected  piles  in  this  port  required 
renewal  after  about  one  year  of  service. 

Before  starting  the  work  of  pile  driving,  small  dyna- 
mite charges  were  used  to  blast  potholes  at  the  point 
where  each  pile  was  to  be  located.  After  driving  a  pile 
to  refusal  the  driver  would  back  away  while  a  section 


ARRANGEMENT   OF 
BRACKETS 


of  2-ft.,  14-gage  corrugated 
pipe,  previously  cut  to  de- 
sired length,  was  slipped 
over  the  pile  and  allowed 
to  .slide  down  to  the  bottom. 
Penetration  of  the  Cas- 
ings.— The  pile  driver  was 
then  moved  back  into  place 
and  if  the  weight  of  the 
.3,400-lb.  hammer  resting 
on  top  of  the  follower  was 
not  sufficient  to  secure  the 
desired  penetration  of  the 
corrugated  pipe  casing,  it 
was  given  a  light  blow, 
such  as  would  be  delivered 
by  the  hammer  falling  not 
more  than  Ih  ft.  The 
depth  of  water  ranged 
from  16  to  30  ft.  and  the 
maximum  length  of  cas- 
ings was  about  34  feet. 
The    casings    were     or- 


dered from  the  factory  in  lengths  to  fit  every  bent. 
They  were  allowed  to  extend  2  to  3  ft.  above  high  water 
level  and  as  the  bottom  at  this  location  apparently  does 
not  change,  the  casings  were  driven  only  10  in.  to  2  ft. 
below  the  ground  line.  Because  of  the  potholes  blasted 
this  penetration  was  considered  to  be  of  considerably 
greater  effective  depth  than  if  driven  without  the  aid 
of  blasting.  The  lower  limit  of  teredo  action  in  this 
region  is  reported  to  be  about  6  in.  below  the  ground  line. 

The  follower  with  which  the  casings  were  driven  con- 
sisted of  a  short  section  of  the  casing  with  timber  fit- 
tings or  cushions  on  top  and  bottom.  The  one  used  on 
the  bottom  was  a  square  frame  of  10  x  10-in.  fir  in  which 
a  groove  about  11  in.  deep  had  been  cut  to  fit  the  top 
of  the  casing  below.  The  section  of  casing  used  as  a 
follower  had  to  be  long  enough  to  extend  above  the  pile 
top  at  least  the  amount  of  the  penetration  desired. 

Method  of  Centering. — To  center  the  pile  in  the  cas- 
ing three  brackets  were  attached  to  each  pile  before 
driving  at  a  point  which  would  be  about  3  or  4  ft. 
above  the  ground  line.  The  penetration  of  the  piles  on 
this  job  ranged  from  10  to  17  ft.,  but  the  change 
occurred  at  a  fairly  uniform  rate  so  the  penetration 
could  be  predicted  with  sufficient  accuracy  for  placing 
the  brackets.  Each  bracket  was  made  of  a  piece  of 
;-in.  iron,  31  in.  long,  having  right-angled  bends  3  in. 
and  10  in.  respectively,  from  the  ends.  By  driving  the 
3-in.  leg  into  the  pile  with  the  18-in.  side  of  the  bracket 
extending  toward  the  lower  end  of  the  pile,  the  lower 
right-angle  bend  would  be  10  in.  from  the  pile.  This 
was  greater  than  the  thickness  of  concrete  desired  and 
the  10-in.  leg  was  accordingly  driven  into  the  pile  until 
the  projection  plus  half  the  diameter  of  the  pile  at  this 
point  was  slightly  less  than  half  the  diameter  of  the 
casing. 

The  three  brackets  were  spaced  around  the  pile  about 
120  deg.  apart.  The  upper  end  of  the  18-in.  side  of  the 
bracket  was  thus  flush  with  the  surface  of  the  pile  and 
sloped  away  from  it  in  a  downward  direction.  The 
brackets  so  arranged  would  guide  the  casing  into  place 
and  hold  it  centered  around  the  pile  while  the  concrete 
was  setting. 

Concrete  was  mixed  in  the  proportion  of  1:2:3  and 
placed  by  means  of  ti-emies.     No  reinforcing  was  used. 
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The  casings  were  dipped  in  asphalt  before  leaving  the 
factory  and  although  joints  were  not  water-tight  the 
leakage  was  so  small  that  its  effect  on  the  concrete 
was  disregarded.  The  piles  varied  from  10  to  14  in.  in 
diameter  at  the  larger  ends  and  24-in.  casing  wa^■  used 
for  all  alike. 

S.  P.  Pierce  of  Sixes,  Ore.,  under  whose  direction 
the  design  and  construction  were  carried  out,  states  that 
handling  the  tremies  would  have  been  easier  if  30-in. 
casing  had  been  used  instead  of  the  24-in.  Also  he 
suggests  that  it  would  be  better  to  make  the  2  or  3  ft. 
of  casing  at  the  bottom  plain  instead  of  corrugated  to 
facilitate  getting  the  desired  penetration.  If  thi.^  type 
of  construction  were  to  be  used  where  shifting  bottom 
was  encountered,  he  suggested  that  greater  penetration 
of  the  casing  would  be  advisable. 


Utilizing  Gas  from  Sewage  Sludge 
as  Motive  Power 

By  John  D.  Watson 

Enginpf-r,  Birmingham,  Tom.  and  Rea  DisUict  Drainage  Boar.l. 

Birnimgliam.   England. 

A  paper  read  before  the  hixtltidion  of  Municipal  and  CoiKih/ 

Engineers,  Btnninghum,  England,  .Voc.  12,  1921 

THE  ever  increasing  need  for  power  on  sewage-works, 
the  present  cost  of  fuel,  the  persistent  demands  for 
economy  and  the  salvage  of  waste  products  are  all  mfluences 
which  compel  exhaustive  inquiries  into  every  possible  source 
of  power.  The  object  of  this  paper  is  to  suggest  a  source 
of  power  hitherto  overlooked  or  minimized,  and  to  describe 
experiments  and  experiences  which  are  calculated  to  stimu- 
late further  inquiries  into  the  possibilities  of  utilizing  th-- 
marsh  gas  which  is  formed  by  organisms  acting  upon  de- 
caying  vegeUble  and   other  organic   substances. 

When  this  Institution  met  in  Birmingham  two  years  ago, 
I  described  in  some  detail  the  intensive  fermentation  process 
adopted  on  the  Birmingham  sewage-works  to  render  the 
vast  quantities  of  sludge  inoffensive  without  destroying  its 
fertilizing  properties,  or  less-.nmg  its  calorific  value.  In 
that  paper  comparatively  li'-tle  was  said  about  the  gas 
evolved  by  the  fermentation  process  beyond  making  refer- 
ence to  the  marked  differences  between  crude  sewage  sludge 
before  and  after  it  enters  upon  the  septic  or  putVefactive 
stage.  Illustrations  were  given  to  show  that  sludge  duriiuf 
the  digestion  process  is  lighter  than  water,  but  what  at 
first  sight  appeared  to  be  a  reversal  of  the  law  of  gravita- 
tion is  a  delusion;  it  is  merely  an  instance  of  solid  matter 
being  held  up  by  gas  formed  in  the  course  of  the  putre- 
factive change  which  takes  place  when  organic  matter  is 
acted  upon  by  bacteria  and  their  enzymes.  It  was  shown 
how  sludge  in  this  condition  was  more  easily  pumped  than 
fresh  sludge;  friction  in  the  process  of  forcing  it  through 
a  cast-iron  main  five  miles  in  length  was  lessened.  When 
the  main  referred  to  was  first  laid  difficulties  were  antici- 
pated which  were  not  realized  in  practice;  it  wa.-;  assumed, 
therefore,  that  the  comparatively  frictionless  propulsion  of 
solids  through  the  main  was  probably  due  to  the  reduced 
density  of  sludge  and  to  an  innumerable  number  of  gas 
bubbles  acting  like  so  many  ball  bearings  between  particles 
of  solids  thus  tending  to  reduce  the  viscosity  of  the  sludge. 
It  is  now  proposed  to  refer  to  the  nature  and  power  of 
this  gas,  and  to  give  illustrations  of  what  it  can  be  made  to 
do  when  under  control,  for  it  is  possibl"  to  harness  this 
veritable  will-o'-th'-wisp  if  the  conditions  are  understood 
and  taken  advantage  of  in  a  scientific  manner. 

More  than  a  quarter  of  a  century  ago  gas  generated  in 
Cameron's  covered  septic  tank  was  drawn  off  and  employed 
in  the  Exeter  sewace  works.  In  the  beginning  of  1020.  I 
visited  the  Matunga  Leper  Asylum  at  Bombay,  where  a 
small  engine  had  been  driven  by  sewage  gas  by  Mr.  James 
as  far  back  as  1907.  In  both  these  cases  the  gas  was 
generated  in  closed  septic  tanks  which  favored  the  cultiva- 


tion of  the  anaerobic  organisms,  and  at  Bombay  the  climate 
was  specially  favorable.  But  the  work  done  more  recently 
by  Mr.  Walshaw  at  Parramatta  in  Australia,  under  what 
he  terms  aerobic  conditions,  are  much  more  remarkable; 
indeed,  it  was  knowledge  of  this  case  coming  inimediateiy 
after  his  Indian  experiences  which  induced  me  to  try 
whether  it  was  possible  to  obtain  equally  successful  results 
in  the  changeable,  unreliable  climate  of  England 

The  opportunity  for  making  a  test  at  Cole  Hall  presented 
itself  to  me  and  the  Birmingham  Drainage  Board,  which 
had  some  years  previously  approved  plans  for  driving  the 
pump  there  by  a  suction  gas  engine,  consented  to  the  scheme 
being  varied  'to  admit  of  a  sewage  gas  plant  being  sub- 
stituted for  the  suction  gas  plant.  Very  little  alteration  wa; 
lequired  to  meet  the  changed  conditions  and  little  expense 
was  incurred  in  defraying  the  cost  of  the  experiment. 

The  plant  is  designed  to  give  25  B.  hp.  for  a  working  period 
of  U  hr.  per  day.  It  comprises  a  34  (max.)  hp.  horizontal 
gas  engine  of  the  ordinary  suction  type,  a  5-in.  centrifugal 
"unthokable''  sludge  pump,  a  small  sludge  pump  well,  and  a 
sludge  digestion  tank  in  two  sections.  There  yet  remains 
to  b-  erected  a  small  gasholder,  without  which  it  is  im- 
possible to  keep  the  engine  running  for  more  than  1'  to 
2  hr.  consecutively. 

The  9-in.  exhaust  pipes  for  the  engine  pass  through  the 
digestion  or  generating  tanks  with  the  object  of  imparting 
heat  to  the  sludge  and  so  promoting  fermentation,  thus 
benefiting  from  the  experience  gained  at  Saltley  where 
for  a  dozen  years  it  has  been  customai-y  to  inject  live  steam 
into  the  sludge  during  extremely  cold  weather.  Provision  is 
made  for  effecting  an  occasional  disturbance  of  the  mass 
by  injecting  compi-essed  air,  but  this  is  not  altogether  satis- 
factory, as  it  interferes  to  a  certain  extent  with  the  regula- 
tion of  the  mixtures  supplied  to  the  engine,  and  arrange- 
ments will  shortly  be  made  to  effect  the  desired  disturbance 
by  means  of  compi'cssed  gas  drawn  from  the  top  of  the 
^■ludge  digestion  tanks.  This  will  also  serve  to  mix  the  fresh 
charges    of    sludge. 


TABLE  I.     PERCENTAGE  VOLfME  OF  MARSH  GAS  IN 
SiCPTIC  SEW.\GES 

Per  Cent 

Exrtfr  (Donald  Camernn)     20  H 

Exeter  (  Donald  Cameron)    24  4 

Maiunea  (C.  C.  .Iames>    21.25 

.Mat  iniKa  (C.  C.  , I  anil's'         23.9 

l.awrenee  ( Miu«.  State  Uiani  of  Healtli): 

S,;>tic  Tank  A    79.0 

Septic  Tank  B    37.  5 

Septic  Tank  F        75.9 

I'arraniaita  (Septic  Cas  Co.,  of  Atistnilia) 60  0 

Hirrninghani  (J.  D.  WatsonI,  Aur..  1921 60.1 

Hirniinghani  (J.  D.  Walscml.  Sept.,  1921 77  0 

BirnTinuhain  (J.  1).  WalsonI,  .Nov.,  1921    67  5 


The  principal  constituents  of  sewage  gas  ai'e  methane 
(CH.)  hydrogen  (H)  nitrogen  (N)  and  carbon  dioxide  (CO.) 
and  it  is  upon  the  marsh  gas  or  methane  we  chiefly  rely. 

Table  I  gives  the  percentage  by  volume  of  marsh  gas 
found  in  various  sei)tic  sewages  in  England,  .\merica,  Aus- 
tralia and  India  and  Table  II  gives  analyses  of  the  sewage 
.gas  at   Birmingham  in   September  and  October. 


TABLE  II     ANALV.SIS  OF  BIRMINGHAM  SEPTIC  TANK  G.\S, 
SEPTEMBi'.U  AND  NOVICMBKR.   1921 

lerf'ont  Per  Cent 

Carbon  dioxide  CO2     I«  I  25  2 

Hydro  carbon  HC   02 

OiygcnOi                     04  0? 

Carbon  monovide  CO II 

MethaneCllj           77  0  67   1 

EthancCjH,            ^. trace  28 

Nitrogen  Ni W 'J  _^ 

100.0  100.0 

lit  .«•»  per  cubic  foot '«>  'S" 


Results  from  such  a  wide  selection  of  places  in  different 
parts  of  the  world  seem  to  indicate  that  marsh  gas  is 
evolved  from  organic  matter  as  readily  in  one  climate  as 
in  another,  but  in  fact  it  is  not  so,  and  the  results  of  the 
analyses  show  the  need  for  more  ilefinite  information  ana 
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caution  in  their  application.  Results  obtained  by  Mr.  Rheaa, 
chief  chemist  to  the  Birmingham  Gas  Department,  in  his 
analyses  of  the  Cole  Hall  gas  emphase  this  statement. 

The  amount  of  gas  from  the  total  volume  of  available 
sludge  which  can  be  relied  upon  at  Cole  Hall  is  greater 
than  the  power  demand  there,  but  it  is  certain  to  vary 
with  the  seasons,  and  it  is  as  sure  to  vary  with  the  age, 
the  volume,  and  the  condition  of  the  organic  matter  in  the 
sludge.  Steps  are  therefore  being  taken  to  investigate 
the  facts  with  a  view  to  preparing  graphs  which  will  show 
(1)  the  volume  of  gas  to  be  obtained  fi-om  a  given  volume 
of  average  sludge  (10  per  cent  dry  solid  matter)  in  a 
given  time  (2)  and  one  which  will  show  at  what  time 
the  sludge  gives  off  the  maximum  quantity  of  gas,  and  what 
time  is  needed  to  change  that  maximum  into  a  minimum. 

Probably  the  majority  of  the  results  given  in  Table  I 
were  obtained  from  septic  sewage,  but  I  think  it  is  from 
sludge  and  not  from  liquid  sewage  that  gas  can  be  ob- 
tained in  sufficient  volume  to  render  its  use  econo^ivcal. 
This  statement  is  contrary  to  that  put  forward  by  .Aus- 
tralian observers,  who  claim  that  the  best  results  can  be 
obtained  from  aerobic  treatment  of  sewage. 

Up  till  now  the  sludge  available  at  Cole  Hall  has  been 
very  watery  (containinE:  only  .3  per  cent  dry  solid  matter.) 
This  was  owing  to  the  fact  that  the  supply  was  temporarily 


TABLE  HI.     ANNUAL  COST  OF  SEWAGE  G.\S  PLANT  COMPARED 
WITH  STANDARD  SUCTION  G.AS  PLANT 

Duty — 25  B.hp-  for  daily  period  of  6  hr.    Tlio  cost  of  gas  engine,  engine  house, 
pump  and  pump  well  bein^  c  .nini'in  (<•  both  plnnts.  i?  ianored  in  the  comparison. 
The  cost  of  labor,  lubricali  in,  and  repairs  is  also  approximately  equal,  and  does 
not  appear  in  the  comparison. 
Suction  Cos  Plant: 
Capital  cost,  £300. 

Annual  charge  on  £300@  10% £30         0       0 

30  tons  of  anthracite  at  £3  pep  ton  (allow- 
ing IJ  lb.  per  B.  hp.hr.) 91        in       0 

—  \l\        10       0 

Seuo'je  Cias  Pla^J*: 

Generating  tanlcs,  with  complete  equipment 
of  fittings,  and  all  pipe  work  £600  .it  7% 
(repayable  in  25  yr.) ,  £42. 
Provision  for  gasholder  £500  at   10%  (re- 
payable in  1 4  jt.)  ,  £50 92         0       0 

Net  annual  sa\nng  in  favor  of  sewage  gjis 

plant _£29     ^     jO 

*  Probably  the  sewage  ga.s  plant  can  be  cheapened  when  more  exact  knoivledge 
of  the  principles  of  working  have  been  obtained. 


dependent  upon  the  ability  of  a  land  irrigation  pipe  laid 
on  a  very  flat  grade  to  convey  it  from  the  outfall  works 
to  the  engine  house.  By  a  new  sludge  main  which  will 
soon  be  completed  a  denser  sludge  {at  least  10  per  cent  dry 
solid  matter)  will  be  conveyed  to  the  tanks,  thus  reducing 
the  volume  of  water  which  has  hitherto  entered  the  tanks, 
persistently  lowering  the  temperature  of  the  mass  and 
taking  up  space  which  should  be  occupied  by  organic  mat- 
ter which  is  capable  of  yielding  gas.  With  a  more  con- 
centrated sludge,  it  is  evident  that  the  gas  forming  mate- 
rial temporarily  confined  in  the  limited  space  should  pro- 
duce a  greatly  increased  volume  of  gas  (a  matter  of  prime 
importance  until  a  gasholder  is  provided  as  part  of  the 
installation),  for  it  is  necessary  to  impound  surplus  gas 
to  be  drawn  upon  when  the  demand  by  the  engine  exceeds 
the  volume  available  in  the  digestion  or   generating  tank. 

Notwithstanding  existing  weaknesses  in  the  experimental 
plant,  the  fact  remains  that  the  engine  has  worked  suc- 
cessfully and  has  given  out  the  power  required  to  drive 
the  pump. 

At  Cole  Hall,  where  the  gas  engine  has  been  installed, 
the  method  of  disposing  of  sludge  has  hitherto  been  quite 
different  from  that  obtaining  in  the  main  woi-ks  in  the  Tame 
Valley.  At  the  latter  works  the  sludge  is  subjected  to  the 
fermentation  process,  but  at  Cole  Hall  farmers  buy  it  for 
agricultural  purposes,  and  it  is  obvious  that  so  long  as  it 
can  be  got  rid  of  in  this,  the  most  satisfactory  way,  there 
is  no  need  to  employ  intensive  fermentation.  At  (  ole  Hall, 
therefore,  only  sludge  required  to  give  off  gas  for  power 
will  be  subjected  to  fermentation,  and  judging  from  the 
limited  experience  available  it  is  estimated  that  about  two 
tons  of  wet  sludge  (10  per  cent  dry  solid  matter)  per  day 
will  be  required  to  provide  an  e.xplosive  gas  capable  of 
generating  2.5  B.h.p.  for  a  working  period  of  G  hr.  per  day. 


The   amount  of  available   sludge  at   Cole   Hall   is  approxi- 
mately 80  tons  per  day  (10  per  cent  dry  solid  matter). 

The  sludge  after  it  has  been  discarded  will  probably  be 
freer  of  fat  and  grease  than  it  was  before  fermentation, 
and  to  that  extent  it  will  be  more  valuable  to  farmers 
than  it  was  in  its  initial  stage;  moreover  it  will  still  retain 
about  2  per  cent  of  nitrogen  after  it  has  given  off  its 
methane,  so  that  its  fertilizing  properties  are  not  thereby 
exhausted,  if  indeed  they  are  materially  lessened. 

Before  emphasizing  the  fact  that  we  have  in  marsh  gas 
a  useful  power  /or  driving  an  internal  combustion  engine, 
and  that  we  have  great  volumes  of  this  gas  in  sewage 
sludge,  there  is  the  all  important  question — is  it  economical 
to  use  it? 

It  is  obviously  the  business  of  the  engineer  to  determine 
this,  and  he  will  require  to  take  into  account  comparative 
costs  of  fuels,  probable  fluctuations  in  prices,  the  location 
of  the  works,  transport  facilities,  effect  of  strikes  on  the 
supply  of  fuel,  etc. 

It  was  originally  intended  to  put  in  a  suction  gas  plant, 
and  although  it  is  hardly  time  to  make  a  comparison  which 
can  be  relied  upon,  the  figures  given  in  Table  III  are 
interesting  and  may  be  helpful. 

The  following  notes  should  be  pondered  by  those  who 
think  of  developing  the  Cole  Hall  experiment.  Success  in 
designing  an  installation  is  dependent  on  accurate  informa- 
tion regarding  (a)  the  percentage  of  sludge  (dry  solid 
matter)  which  is  capable  of  gasification,  (b)  the  rate  of 
evolution  of  the  gas  at  various  temperatures,  and  (c)  the 
proportion  of  methane  in  the  composition  of  the  gas. 

(a)  Sludge,  like  sewage,  is  of  diverse  composition;  much 
of  its  value  as  a  gas  producing  substance  depends  upon 
the  efficiency  of  the  grit  chambers  and  the  amount  of 
•organic  matter  left  in  the  sludge.  There  can  be  no  doubt 
that  the  gas  comes  from  the  decomposition  of  organic 
matter,  and  an  inordinate  proportion  of  inorganic  matter 
would  be  a  distinct  hindrance;  so  would  large  doses  of 
tarry  and  oily  substances  mixed  up  with  the  sludge  lessen, 
if  they  did  not  entirely  inhibit,  the  gas  producing  power 
of  the  putrefactive  organisms. 

Again,  a  modern  sewage  system  is  designed  to  convey 
to  a  place  of  disposal  almost  every  form  of  trade  as  well 
as  domestic  wastes,  and  water  is  the  vehicle  by  which  it  is 
conveyed.  That  the  fouled  water  contains  organic  mat- 
ter is  true,  but  obviously  it  is  the  sludge  which  is  brought 
down  with  the  water  that  contains  the  material  from  which 
gas  is  produced,  so  that  the  less  liquid  there  is  in  sludge 
which  is  set  aside  for  gasification  the  better.  This,  how- 
ever, leads  to  a  position  where  one  may  go  vsTong  very 
readily.  It  is  most  difficult  to  obtain  fresh  sludge  which 
contains  more  than  10  per  cent  of  dry  solid  matter,  but 
the  author  has  found  to  his  cost  that  you  may  keep  such 
sludge  in  a  tank  for  a  whole  year  without  its  undergoing 
the  putrefactive  change  so  essential  to  the  production  of 
gas.  It  is  not  enough,  therefore,  to  set  aside  great  vol- 
umes of  organic  matter — that  matter  must  be  introduced 
into  a  tank  which  has  already  been  inoculated  by  the  right 
organism,  and  it  should  not  be  introduced  so  rapidly  that 
the  organisms  are  smothered. 

On  the  Saltley  works,  where  sludge  is  treated  in  order 
to  deprive  it  of  smell  and  its  emulsive  character,  it  is 
found  to  be  advisable  to  mix  the  fresh  material  with  about 
20  per  cent  of  "ripe"  sludge  when  it  is  first  transferred 
into  a  digestion  tank;  it  is  desirable  also  to  maintain  its 
teniperature  as  high  as  possible  with  the  view  of  pro- 
viding those  conditions  which  favor  putrefactive  change. 
Probably  Dr.  Travis'  hydrolytic  tank  was  the  direct  result 
of  the  desirability  of  doing  this  work  efficiently.  Dr.  Imhoff, 
the  German  engineer,  improved  on  Travis'  tank  and  boomed 
it  in  America,  where  it  has  proved  to  be  a  very  efficient 
instrument  for  separating  fresh  sewage  from  sludge  which 
is  kept  designedly  for  months  in  order  to  convert  it  into 
an  inodorous  mass.  The  Birmingham  method  is  better 
.".dapted  to  local  circumstances,  but  the  results  are  similar 
e.xcept  that  the  Birmingham  metliod  is  so  arranged  that 
it  is  possible  to  isolate  sudden  rushes  of  anti-septic  liquor, 
a  matter  of  considerable  importance  at  times. 

Another  line  of  investigation  essential  to  ascertaining  the 
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volume  of  gas  which  may  be  evolved  from  a  given  quan- 
tity of  sludge  is  the  influence  of  agitation.  We  know  as  a 
fact  that  disturbarce  of  the  mass  is  beneficial,  but  we  are 
ignorant  of  the  extent  to  which  it  should  be  carried.  When 
a  silt  tank  at  Saltley  fails  to  ferment,  its  contents  arc 
passed  through  the  pump  and  distributed  amongst  what  are 
termed  ripe  or  healthy  tanks.  The  breaking  up  of  the 
sludge  ?s  it  passes  through  the  direct-acting  pumps  effects 
a  considerable  change,  but  this  side  of  the  question  re- 
quires further  investigation,  and  what  has  already  been 
done  in  Australia  in  this  regard  should  not  be  overlooked, 
(b)  Temperature  plays  a'very  important  part  in  tlu' 
rate  of  evolution  of  gas,  and  the  volume  extracted  from  a 
given  quantity  of  sludge.  In  a  sewerage  district  of  11 T) 
sq.mJ.  it  takes  so  long  for  some  sewage  to  travel  to  the 
outfall  that  it  is  miUily  septic  before  it  arrives  there,  but 
when  the  district  is  small  the  liquid  portion  of  the  sewage 
is  for  the  time  being  almost  free  of  putrefactive  tendencies 
and  will  probably  remain  so  throughout  its  treatment.  The 
sludge,  too,  may  take  longer  to  septicize  but  if  treated  under 
anaerobic  conditions  should  be  converted  into  gas  in  the 
quicke.s-t  and  most  favorable  way.  We  do  not  know  the 
temperature  at  which  the  organisms  will  cease  to  act  alto- 

T.-UJLE  IV.     DATA  REGARUINC.  BIKMI.VGHAM  SKWAGE-CAS 
INSTALLATION 

Ordinary  suction  gas  engine 34  (max.)  B.hp. 

Duty  of  ensrine 25  n.hp.  for  6  hr.  p<r<l.iy. 

(Quantity  of  rus  con.sumed  per  hp 20  ru.ft . 

Estimated  quantity  of  jras  required  per  day. ..     3,000eu.ft. 

Maximum  duty  of  "unchokable"  pump 450  imp.  cal.  per  miii.  agiiinsi  m 

head    of    56   ft.,    at    about    120U 

r.p.m. 

Rising  main 1 2  in.  diameter. 

Sludge  capacity  of  generating  tank 80  c -.i.yd. 

Proposed  capacity  of  gasholder 2,000  cu.ft. 

Aevrage  proportion  of  methane  in  gas 60  to  77' f. 


gether,  nor  the  temperature  at  which  they  will  act  most 
efficiently;  investigation  is  required,  therefore,  if  we  would 
ascertain  this  one  of  the  essential  factors  of  the  problem 

The  composition  of  the  sludge  also  should  be  considered 
when  endeavoring  to  find  out  the  rate  of  evolution  of  gas. 
Domestic  sewage  per  si-  is  probably  belter  than  any  other 
for  gas  production,  and  some  sewages,  so  far  from  contain- 
ing putrefactive  organisms,  possess  qualities  wliich  steril- 
ize those  that  emanate  tfnm  domestic  sources.  '  Rushes  of 
acid  water,  for  example,  aff'ect  wh.it  ver  they  come  in  con- 
tact with.  One  of  the  Birmingham  outfalls  is  so  bad  in  this 
respect  that  in  five  months  a  new-cast  iron  centrifugal 
pump  impeller  is  pitted  all  over  and  the  extremities  worn 
to  fine  points. 

(c)  The  analytical  constituents  of  the  gas  emanating 
from  the  availabl '  sewage  sludge  should  be  determined 
with  accuracy.  The  figures  in  our  possession  are  limited; 
so  far  they  lead  us  to  say  that  the  gas  contains  from  GO 
to  77  per  cent  of  methane,  but  with  frequent  determinations 
taken  over  a  longer  period  it  will  be  possible  to  give  a  more 
reliable  figure. 

Table  IV  gives  some  of  the  main  figures  regarding  the 
sewage-gas    installation. 

The  following  observations  on  the  working  <  i"  the  plant 
between  Sopt.  6  and  Nov.  3,  1921,  although  varying  in  some 
respects  with  our  original  estimate,  arc  '  considerabl 
importance:  Total  amount  of  dry  solid  matter  p;::sed  through 
tanks,  4  long  tons;  average  period  of  retention,  6.4  weeks; 
average  percentage  of  dry  solid  iratter  in  wet  sludge,  3; 
(the  plant  now  contains  sludge  having  a  proportion  of  10 
per  cent  dry  solid  matter);  estimated  amount  of  gas  con- 
sumed by  engine,  25.000  cubic  f'-et. 

The  total  g-is  yiclfl  is.  of  cour.se,  in  excess  of  this  amount, 
hut  it  will  only  be  possible  to  measure  it  when  a  gasholder 
is  available.  Under  present  circumstances  a  considerable 
quantity  of  gas  is  lost  each  time  a  recharge  of  sludge  is 
made.  A  certain  amount  of  gas  has  also  been  lost  in  mak- 
ing teats  and  minor  alterations.  A  gas  production  of  25,000 
cu.ft.  from  four  long  tons  dry  solid  matter  is  equivalent 
lo  1  cu.ft.  gas  from  0..36  lb.  dry  solid  matter,  or  a  gasifica- 
tion of  18  per  cent  of  the  total  dry  solid  matter.  This  is 
only  60  per  cent  the  amount  of  sludge  gasified  in  open 
tanks  in  the  Tame  Valley. 


In  conclusion,  it  is  worthy  of  remark  that  the  fact  which 
has  influenced  the  author  more  than  any  other  in  follow- 
ing up  this  experiment  consists  in  this:  that  400,000  lony 
tons  of  wet  sludge  containing  27,000  long  tons  of  dry  solid 
r.iatt.r  is  dealt  with  on  the  main  works  at  I^irmingham 
every  year,  and  that  as  much  as  0  000  long  terns  of  dry  solid 
matter  is  gasifieil.     This  is  equivalent  to  320,000,000  cu.ft. 


Rectangular  Enginehouse  with 
Interior  Turntable 

Two  Canadian  Railway.s  Adopt  Novel  Plan 

To  Reduce  Winter  Trouble  at  Terminal 

by  Putting-  Turntable  Under  Cover 

A  TURNTABLE  placed  inside  a  rectangular  engine- 
house  and  serving  sixteen  radial  tracks  with  repair 
pits  i.s  the  very  unusual  arrangement  adopted  at  the 
new  engine  terminal  of  the  Canadian  National  Railways 
at  Hornepayne,  Ont.  Its  purpose  is  to  facilitate  work 
under  severi  conditions  due  to  prolonged  low  tempera- 
tures reaching  60  deg.  F.  below  zero,  when  turntable 
work  is  very  hard  on  the  men.  It  also  eliminates  snow 
troubles,  although  at  this  place  the  snowfall  is  not  very 
heavy  as  a  rule  and  owing  to  the  extreme  cold  the  snow 
is  usually  fine  and  hard,  so  that  it  is  not  difficult  to 
handle.  But  at  many  points  snow  troubles  would  make 
an  inclosed  turntable  very  desirable.  The  general  plan 
is  shown  in  Fig.  1. 

This  unusual  arrangement  was  adapted  from  a  sim- 
ilar enginehousp  built  in  1912  at  Sault  Ste.  Marie.  Ont., 


KIG.l.       KNOINRTIOUSK    WITH    INTHUIOR    TURNTABLE 
AT    HORNICPAYNI':,    C'A.NWDIA.V    XATIOXAL 

i:.\ii.\VAV.«; 

for  the  Algoma  Central  &  H  .d.son  Bay  Ry.  and  designed 
jointly  by  R.  S.  McCormick,  chief  engineer  of  the  rail- 
way, and  P.  L.  Battey,  then  chief  engineer  of  the  Arnold 
Co.,  Chicago.  In  the  older  building.  Fig.  2,  179  x  266 
ft.,  there  is  a  two-track  entrance  and  two  tracks  extend 
through  the  machine-shop  at  the  rear.  Steel  roof  trus- 
ses are  carried  by  columns  spaced  44  ft.  in  each  direc- 
tion, except  that  at  the  turntal)le  there  is  a  span  of  88  ft. 
A  special  feature  is  that  the  repair  pits  are  served  by 
a  circular  industrial  track  of  24  in.  gage,  this  line  being 
connected  by  turntables  with  lateral  tracks  to  the  drop 
pits  and  into  the  machine  shop. 

Where  the  rectangular  form  of  enginehouse  has  been 
adopted  by  American  railways  it  has  been  the  usual 
practice  to  have  a  layout  of  iiarallel  tracks  served  by  a 
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FIG.    2.      ENGIXEHOUSE    WITH    INTERIOR    TURNTABLE 
ON   ALnoMA  7ENTRAI,   &    HTTnSON    BAY    RV. 


transfer  table  or  by  a  ladder  track  on  the  outside,  as 
in  the  enginehouse  of  the  Denver  &  Rio  Irande  R.R. 
at  Soldier  Summit,  described  in  Engimervng  News- 
Record  of  May  27  and-June  10,  1920,  pp.  10G9  and  1159. 
Rectangular  structure.s  with  inclosed  turntables  have 
been  used  in  England.  An  enginehouse  of  this  type  on 
the  Great  Western  Ry.,  440  x  3G0  ft.  has  four  (J5-ft. 
turntables,  each  serving  28  radial  tracks  of  difTerent 
lengths,  six  of  these  ti'acks  forming  entrances  (see 
Engineering  Neivs,  June  13,  1907,  p.  042). 

From  the  plan.  Fig.  1,  it  will  be  seen  that  the 
Hornepayne  enginehouse  is  287'  x  2231  ft.,  with  two 
jntrance  tracks  leading  to  a  turntable  near  the  front 
of  the  building,  and  with  another  track  passing  out  at 
the  i-ear.  This  arrangement  provides  for  a  future  ex- 
tension, the  turntable  being  then  at  the  center  of  the 
building.  This  80-ft  turntable  is  of  the  center  bearing 
type,  operated  by  a  compressed-air  tractor  which  rides 
on  the  circle  rail.     The  walls  of  the  building  are  of 


brick  on  concrete  foundations  which  are  carried  to  a 
depth  of  7  ft.  A  water-bearing  mixture  of  sand  and 
clay  makes  a  top  soil  difficult  to  deal  with,  and  quick- 
sand is  found  at  4  ft.  below  the  foundations.  A  con- 
siderable proportion  of  the  wall  area  is  of  steel  sash 
and  the  track  entrances  have  wooden  swinging  doors. 
A  cinder  floor  is  laid,  except  that  concrete  is  placed  in 
the  machine  shop  and  boiler  room. 

Steel  roof  trusses  form  a  rectangular  framing  with 
spans  of  21 J  to  561  ft.,  except  that  at  the  center  the 
span  is  113  ft.  in  both  directions  in  order  to  clear  the 
turntable,  as  shown  in  Figs.  1  and  3.  The  interior 
columns,  built  up  of  H-beams  and  plates,  rest  on  con- 
crete pedestals  whose  tops  are  11  in.  above  base  of  rail. 
Three  monitors  8  ft.  high  and  22  ft.  wide,  extending 
the  full  length  of  the  building,  have  their  sides  formed 
of  steel  sash  with  ventilating  panels.  This  roof  is 
designed  for  a.  total  load  of  10  lb.  per  sq.ft.  and  has  3-in. 
plank  sheathing  covered  with  tar  and  gravel. 

Radial  tracks  laid  with  80-lb.  rails  are  spaced  at  an 
angle  of  14  deg.  12  min.  between  center  lines,  except 
that  where  columns  intervene  the  angle  is  increased  to 
19  deg.  All  the  repair  pits  are  80  ft.  long.  Two  are 
connected  by  a  transverse  drop  pit  for  handling  driving 
wheels  and  two  others  have  a  similar  but  smaller  pit  for 
handling  truck  wheels.  One  of  the  end  pits  is  reserved 
for  tenders  and  has  a  lateral  drop  pit  for  handling  the 
truck  wheels.  A  hot  water  plant  for  washing  out  boil- 
ers is  provided,  and  all  pits  have  convenient  connections 
to  pipe  lines  for  steam,  compressed  air  and  hot  and 
cold  water.  Electric  lighting  is  provided,  with  portable 
drop  lights  for  use  in  the  pits.  Wood  smokejacks  are 
used,  of  a  standard  type  designed  and  built  by  the  rail- 
way. It  is  stated  that  none  of  them  have  ever  caught 
fire,  as  they  are  protected  by  fire-resistant  paint  and 
soon  accumulate  a  protective  coating  of  soot.  These 
smokejacks  are  placed  119i  ft.  from  the  center  of  the 
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turntable.  Six  exhaust  ventilators  with  36-in.  openings 
are  placed  over  the  turntable  at  30  ft.  from  its  center. 
Concrete  repair  pits  are  employed,  these  pits  and  the 
turntable  pit  being  all  drained  to  a  sewer.  No  crane  is 
provided,  but  all  raising  of  the  engines  is  done  by  jacks. 
For  this  purpose  a  rather  unusual  floor  and  track  con- 
struction is  used,  as  shown  in  Fig.  4.  Each  pit  wall  is 
covered  with  transverse  timbers  6  x  10-in.  laid  close 
together;  these  timbers  are  3  ft.  3  in.  long,  with  one 
end  projecting  5  in.  over  the  pit  and  the  other  end 
spiked  to  a  6  X  lO-in.  timber  embedded  in  the  soil.  At 
the  pilot  end  of  the  pit  there  is  on  each  side  a  jacking 
block  of  concrete  instead  of  the  wooden  blocks,  which 
arrangement  has  been  found  very  satisfactory.     Track 


ried  out  by  railway  forces  under  H.  T.  Hazen,  acting 
chief  engineer  of  eastern  lines,  Canadian  National 
Railways;  W.  V.  Appleton,  general  superintendent  of 
rolling  stock,  and  G.  C.  Briggs,  architect. 


I  Section  of 
Truck  Drop  Pit 

,  «:-^;      ~    '       H 

I  Section  of  Prt  I     j  Section  at  CA..  cf  Engine  Pit 

SECTION   OF  DRIVER  DROP  PIT 
FIG.    4.      ENGINE   REPAIR   PITS    ANU    DROP    PITS 

rails  of  80-lb.  per  yd.  laid  upon  the  transverse  timbers 
are  secured  by  clamps  with  long  drift  bolts  driven  into 
vertical  2  x  2-in.  sticks  embedded  in  the  concrete. 

Track  rails  are  carried  across  the  drop  pits  on  12-in. 
I-beams,  the  ends  of  which,  fitted  with  stifTeners,  are 
seated  on  old  5G-lb.  rails  embedded  in  the  walls  of  the 
drop  pits.  The  large  drop  pit  has  rails  secured  to  the 
concrete  floor  by  anchor  bolts  and  clamps,  forming  a 
track  of  24  in.  gage  for  a  truck  carrying  the  hydraulic 
jack  which  handles  driving  wheels.  No  track  is  pro- 
vided in  the  two  smaller  drop  pits.  These  three  drop 
pits  are  covered  by  loose  3-in.  planks  when  not  in  use. 

A  machine  shop  and  blacksmith  shop  are  located  in 
one  corner  of  the  building.  At  the  opposite  corner  are 
a  toilet  room,  pump  room  and  boiler  room,  this  last 
having  an  outside  150-ton  coal  bin  served  by  an  incline 
track  on  a  trestle.  A  pipe  conduit  3  ft.  wide  extends 
around  the  inside  of  the  wall.  Other  facilities  at  this 
terminal  include  a  70,000-gal.  elevated  steel  tank,  a 
200-ton  coaling  station  and  an  ashpit  of  the  depressed 
track  type.  Ashes  are  shoveled  from  the  pit  into  cars, 
except  that  a  locomotive  crane  with  grab  bucket  is  used 
when  available.  Steam  pipes  are  carried  up  through 
the  vertical  water  supply  pipe  into  the  tank  and  are 
also  laid  at  the  base  of  the  water  columns  and  along  the 
coach  tracks. 

This  enginehou.se  and  the  layout  of  the  new  terminal 
at  Hornepayne  were  designed  under  the  direction  of  A. 
F.  Stewart,  then  chief  engineer.  The  work  has  been  car- 


Water- Works  Shares  in  Exhibit 
of  St.  Louis  City  Activities 

By  T.  Chiwis 

Engineir-in-Charge,    Distribution    Siclion,    Water    Divlaion, 
St.  Louis,  Mo. 

THE  various  city  departments  of  St.  Louis,  Mo.,  were 
recently  requested  by  the  Municipal  Reference 
Library  to  place  on  e.xhibition  such  apparatus,  models, 
maps  and  photographs  as  would  show  to  advantage  the 
activities  of  the  city.  The  city  engineers,  among  many 
others,  have  responded  in  a  manner  which  has  attracted 
wide  attention. 

The  Water  Division  constructed  a  model  filter  unit 
on  a  A  scale,  which  was  connected  to  the  i  in.  supply 
of  a  bubbling  fountain  and  drained  into  the  bowl  of 
this  fixture.  Head  is  supplied  to  the  wash  water  by  a 
circular  copper  tank  supported  several  feet  above  the 
bed.  On  account  of  the  greatly  reduced  depth  of  sand 
and  other  difficulties,  no  attempt  was  made  to  filter 
turbid  water.  The  usual  washing  rate  cannot  be  ob- 
tained on  account  of  the  restricted  capacity  of  the 
bubbler  drain,  but  with  these  two  exceptions  the  model 
operates  exactly  as  the  real  filters. 

Two  i-in.  glass-case  water  meters  are  installed  in  the 


MODEL  FILTER  UNIT  IN  EXHIBIT  OF  ACTIVITIES  OF  CITY 
DEPAKT.MENTS  OF  ST.  LOUIS,  MO. 

supply  line  to  the  filter,  not  primarily  to  measure  the 
rate,  but  rather  to  illustrate  the  interior  construction 
of  a  disc  meter  and  its  manner  of  recording  water 
consumption.  Two  tapping  machines,  one  for  corpor- 
ation cocks  and  the  other  for  cast-iron  connections, 
are  shown  in  action  on  short  sections  of  main.  A 
k'ngth  of  pipe  badly  eaten  by  electrolysis,  and  a  couple 
of  pieces  of  badly  corroded  pipe,  together  with  pho- 
tographic evidence  of  the  improvement  wrought  by 
cleaning,  completed  the  physical  side  of  the  exhibit. 

The  graphic  exhibits  consist  of  maps  showing  pro- 
posed extension  work  being  planned  and  executed. 
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The  Probable  Frequency  of  Given 
Rates  of  Rainfall 

Average-Rate  Method  More  Economical  for  Design 

of  Public  Works  than  Uniform-Intensity 

Method — Data  Reviewed 

By  Adolph  F.  Meyer 

Consulting  Engineer,  Minneapolis.  Minn. 

FROM  time  to  time  articles  have  appeared  in  Engi- 
neering Neivs-Record  and  other  technical  magazines 
relating  to  the  probable  frequency  with  which  certain 
rates  of  intense  rainfall  ma.v  be  expected  in  various 
parts  of  the  country.  In  these  studies  of  rainfall  a 
procedure  has  been  adopted  which  leads  to  erroneous 
conclusions  respecting  the  frequency  with  which  given 
amounts  of  precipitation  may  be  expected  in  periods  of 
from  about  30  to  120  min.  Conclusions  regarding  the 
frequency  of  downpours  of  shorter  duration,  as  a  rule, 
are  not  materially  affected. 

My  criticism   is  directed  to  the  failure  to   consider 
rainfalls  occurring  within  50  min.,  for  example,  in  de- 
termining the  frequency  with  which  60-min.  downpours 
of    certain    magnitude    will    probably 
recur.     In  the  design  of  engineering 
works,    the    fact    really    used    is    the 
amount   of   rain   that    falls   within   a 
given  time,  rather  than  the  rate  of 


many  more  intense  rainfalls  have  been  observed,  averag- 
ing rates  over  considerable  periods  of  time  is  necessary 
to  secure  a  reasonable  record  of  the  frequency  of  given 
downpours.  The  resulting  average  rate  of  rainfall  un- 
doubtedly is  as  dependable  a  basis  for  a  conclusion  re- 
specting the  required  sewer,  drain  or  ditch  capacity  as 
the  other  factor  entering  into  this  problem.  Hufeland 
further  criticizes  the  "average-rate"  method  because  he 
finds  that  the  excessive  i-ates,  for  a  given  time  interval, 
are  not  uniformly  distributed  through  the  period  of 
observation.  Assuming  the  records  referred  to  as  de- 
pendable, the  fact  stated  does  not  in  itself  form  ground 
for  criticism  of  the  "average-rate"  method,  but  rather 
of  the  irregular  manner  in  which  given  rates  of  precip- 
itation recur  with  respect  to  both  time  and  place. 

The  50-year  record  at  New  York  City,  in  my  judg- 
ment, does  not  form  as  satisfactory  a  basis  for  deter- 
mining the  probable  frequency  with  which  given  rain- 
falls will  recur  as  the  combined  15-  or  20-year  records 
of  considerable  number  of  observation  stations  in  this 
region. 

Intense  rainstorms  usually  cover  only  a  few  square 
miles.     Observation  stations  only  5  or  10  miles  apart 
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Determined  from  recoi-ds  of  individual  stations. 


rainfall  in  inches  per  hour  for  that  time.  Most 
runoff  formulas  use  the  term  "rate  of  rainfall"  merely 
as  a  matter  of  convenience,  because  this  is  substantially 
equivalent  to  the  run-off  from  an  impervious  area  in 
cubic  feet  per  second  per  acre.  The  rainfall  rates  com- 
monly used  in  these  formulas  are  derived  from  the 
amount  of  precipitation  registered  by  rain  gages  and 
therefore  represent  average  rates  for  the  given  time 
intervals.  Hufeland,  in  his  article,  "Long-Timc  New 
York  Rainfall  as  Basis  for  Sewer  Design — 11"  (Engi- 
neering Neiva,  Sept.  7,  1916),  objects  to  the  use  of  these 
average  rates  and  advocates  the  use  of  only  those  down- 
pours having  rates  of  uniform  intensity.  Notwith- 
standing his  criticism,  however,  I  believe  the  use  of  the 
"average-rate"  method  leads  to  safer  and,  all  factors 
considered,  more  economical  public  works  than  the  "uni- 
form-intensity" method  which  he  advocates.  If  we  had 
500  or  1,000  years  of  rainfall  records,  the  latter  method 
would  be  preferable.  After  all,  "uniform  intensity"  is 
but  a  relative  term;  it  represents  the  average  rate  for 
a  certain  time  interval.  The  measure  of  uniformity 
adopted  will  determine  the  number  of  rainfall  observa- 
tions which  will   be  available  for  use.     Until   a  great 


often  show  as  much  dissimilarity  in  the  rates  of  exces- 
sive precipitation  during  intense  rainstorms  as  stations 
50  or  100  miles  apart.  As  there  are  only  about  two 
hundred  Weather  Bureau  Stations  in  the  United  States 
at  which  continuous  records  of  precipitation  are  being 
secured,  it  is  apparent  that  only  a  few  of  the  downpours 
which  actually  occur  are  being  recorded.  In  some  of 
the  larger  cities,  municipal  organizations  are  maintain- 
ing a  number  of  observation  stations  and  are  thus 
obtaining  more  complete  data. 

It  is  safe  to  say  that,  taking  the  country  as  a  whole, 
doubling  the  number  of  observation  stations  would  double 
the  number  of  records  of  excessive  precipitation  obtained 
in  any  given  number  of  years.  For  the  same  reason, 
the  records  of  several  stations  in  one  region  are  virtually 
equivalent  to  a  longer  record  at  a  single  station.  One 
record  supplements  the  other,  making  a  combined  record 
which  is  far  more  representative  of  the  frequency  with 
which  given  rates  of  precipitation  may  be  expected  than 
the  records  of  a  single  station. 

The  extent  to  which  the  records  of  one  station  supple- 
ment those  of  another  in  the  same  part  of  the  country 
is    well    illustrated    l)y    a    study    of    Table    1 1     in    my 


1068 


E  X  G  I  X  E  E  R  I  X  G     X  E  W  S  -  R  E  C  0  R  D 


Vol.  87,  No.  26 


"Elements  of  Hydrology"  (John  Wiley  &  Son,  New  York 
City)  which  gives  a  summary  of  1,962  rainstorms  in 
the  United  States.  Stations  with  a  disproportionate 
number  of  very  excessive  storms  usually  have  a  deffi- 
ciency  of  ordinary  storms.  Other  stations  that  have 
experienced  many  short  storms  have  had  comparatively 
few  long  ones,  and  vice  versa. 

These  same  facts  are  brought  out  by  the  curves  of 
Figs.  1  and  2.  The  data  from  which  these  curves  are 
plotted  are  taken  from  Table  14  of  my  "Elements  of 
Hydrology,"  which  in  turn  is  based  upon  the  United 
States  Weather  Bureau  records  for  the  19-year  period, 
1896-1914,  inclusive.  These  curves  clearly  show  that 
during  the  19-year  period,  St.  Louis,  Mo.,  had  a  large 
number  of  exceptionally  heavy  5-,  10-  and  15-min.  down- 
pours and  a  defRciency  of  heavy  1-hr.  and  2-hr.  storms. 
Cairo,  III.,  on  the  other  hand,  had  a  deficiency  of  short 
downpours  and  an  excess  of  storms  of  long  duration. 
Cairo  had  a  few  extremely  heavy  long  storms.  At  St. 
Louis  these  were  lacking.  Neither  experience  is  re- 
presentative of  the  average  frequency  of  recurrence  of 
such  storms. 

The  effect  of  estimating  the  probable  frequency  of 
recurrence  of  intense  rainstorms  from  the  i-ecords  of 
a  single  station  is  well  illus-  ., 
trated  by  the  curves  of  Fig.  3. 
The  St.  Louis  (Mo.)  standard 
intensity  curve  as  given  by 
Horner,  in  my  judgment, 
shows  rates  which  are  too 
high  for  5-min.  downpours 
and  decidedly  too  low  for 
storms  lasting  from  45  to  120 
minutes.  (Run-off  computa- 
tions for  70,000-acre  storm 
water  drainage  area,  St.  Louis, 
Eng.  Neivs,  Mar.  22,  1917, 
p.  470.) 

During    the    19-yr.    period 
above   referred   to,   St.   Louis 

had  four  .5-min.  downpours  within  which  more  than 
0.6  in.  of  rain  fell.  This  is  equal  to  the  number  of  sim- 
ilar downpours  observed  at  Jacksonville,  Fla.,  during 
the  same  period  and  one  more  than  the  number  observed 
at  Galveston,  Texas.  Or,  to  put  it  another  way,  at  St. 
Louis,  during  the  19-yr.  period,  as  many  or  more  heavy 
5-min.  downpours  occurred  as  at  any  other  one  of  43 
stations  in  the  United  States  included  in  the  i-ainfall 
studies  summarized  in  Table  11  of  my  "Elements  of 
Hydrology."  On  the  other  hand,  during  the  same  time 
interval,  only  two  storms  occurred  at  St.  Louis  within 
which  more  than  1.8  in.  of  rain  fell  in  one  hour.  This 
is  less  than  fell  in  one  hour  at  any  one  of  the  18  stations 
located  in  regions  of  comparably  heavy  precipitation, 
for  which  data  are  given  in  my  Table  11,  previously 
referred  to. 

The  difference  between  intense  rainfalls  at  near-by 
stations  is  well  illustrated  by  Fig.  4,  which  is  a  record 
of  the  New  York  City  storm  of  Oct.  1,  1913,  as  observed 
in  the  boroughs  of  Richmond  and  Manhattan.  There 
is  practically  no  similarity  between  coincident  rates  of 
rainfall  at  the.se  two  stations,  only  five  miles  apart. 

Assuming  now  that  for  most  purpo.ses  engineers  will 
continue  to  u.se  the  "average-rate"  method  as  again.st 
the  "uniform-intensity"  method  in  the  analysis  of  rain- 
fall records,  I  contend  that  if  a  downpour  ends  in  25 
min.,  for  example,  the  amount  of  rain  which  fell  in  that 


time  should  also  be  used  in  determining  the  average 
rate  of  rainfall  for  30  min.,  etc.  A  mere  statement  of 
the  case  would  appear  to  carry  conviction  with  it.  It 
is  not  apparent  that  thei'e  is  any  material  difference 
between  the  effect  on  a  sewerage  or  drainage  system 
of  a  storm  lasting  60  min.,  for  example,  during  which 
there  is  an  interval  of  very  light  rainfall  for  10  min., 
and  another  storm  within  which  the  same  amount  of 
rain  falls  during  50  continuous  minutes. 

As  an  illustration  of  the  inconsistency  of  grouping 
storms  exclusively  by  duration  in  minutes  rather  than 
by  amount  of  precipitation  in  inches,  the  storm  at 
Buffalo,  New  York,  March  20,  1897,  may  be  cited.  Dur- 
ing this  storm,  0.79  in.  of  rain  fell  in  5  min.  This 
amount  of  precipitation  was  equal  to  a  10-min.  dovra- 
pour  to  be  expected  only  once  in  about  15  yr.  There- 
fore, in  determining  the  frequency  of  given  rainfalls 
in  Buffalo,  this  storm  should  clearly  be  considered  also 
as  a  10-min.  storm,  even  though  the  rain  all  fell  within 
5  minutes. 
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FIG.   4.      DIFFIOliENCES    IN   RAIXFALL   AT   .N-E.\R-BY    STATIONS.       FIG.     5.     MAXIMUM 
RAINFALL  TO  BE  E.XPECTED  IN  A  GIVEN  TIME-INTERVAL,   NEW  YORK  CITY 

On  Aug.  20,  1901,  1.77  in.  of  rain  fell  at  Cleveland, 
Ohio,  in  20  min.  During  the  next  5  min.,  only  0.01  in. 
fell,  or  1.78  in.  in  25  min.  This  storm  did  not  last  30 
min. ;  nevertheless,  1.78  in.  may  be  expected  at  Cleveland 
in  30  minutes  only  once  in  about  25  years. 

Another  storm  of  this  character  is  that  of  Aug.  12, 
1910,  at  Duluth,  Minn.,  when  1.38  in.  fell  in  20  min. 
and  0.02  in.  during  the  next  5  min.  Although  this  storm 
lasted  only  25  min.,  yet  the  amount  of  rain  which  fell 
is  to  be  expected  in  30  min.  only  once  in  about  12  yr. 
at  Duluth. 

Another  illustration  is  the  20-min.  storm  of  Sept.  30, 
1902,  at  Indianapolis,  Ind.,  when  1.08  in.  fell  in  10  min., 
and  only  0.01  in.  in  each  of  the  succeeding  5-min. 
periods.  There  is  no  more  reason  for  including  this 
storm  among  the  15-  and  20-min.  downpours  because 
0.01  in.  fell  during  each  of  the  last  two  5-min.  intervals 
than  if  the  storm  had  ended  completely  in  10  min- 
utes. 

Hundreds  of  examples  of  this  kind  could  be  cited.  It 
is  not  at  all  unusual  for  the  rate  of  rainfall  to  become 
very  small  just  before  the  end  of  the  storm.  For  this 
reason,  it  is  just  as  logical  to  consider  a  45-min.  down- 
pour as  a  60-min.  storm  as  if  a  few  hundredths  of  an 
inch  of  rain  had  fallen  during  the  last  15  min.  The 
basis  for  grouping  should  be  the  amount  of  precipita- 
tion;  and   the   average   rate   of   rainfall   to   which  this 
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amount   is  equivalent  should   receive  consideration   for 
all  time  intervals  within  which  it  appears  excessive. 

The  amount  of  rain  that  fell  during  most  of  the  100 
typical  intense  rainstorms  for  which  detailed  data  are 
given  in  Table  12  of  my  "Elements  of  Hydrology"  (pp. 
161  to  172),  was  equivalent  to  excessive  rainfall  rates 
over  time  intervals  considerably  longer  than  the  actual 
duration  of  the  storm.  Some  of  these  rainstorms  yielded 
very  little  precipitation  at  the  beginning  of  the  storm, 
others  near  the  middle  of  the  storm,  and  still  others 
near  the  end.  The  determination  and  use  of  intense 
rainfall  rates  for  time  intervals  beyond  the  actual  dura- 
tion of  the  storm  is  but  a  reasonable  interpretation  and 
extension  of  the  "average-rate"  method  of  analysis. 

How  illogical  it  is  to  group  downpours  only  with 
respect  to  time  is  well  illustrated  by  Allen's  Table 
No.  1,  in  "The  Prediction  of  Probable  Rainfall  Inten- 
sities," Engineering  Neivs-Record,  April  7,  1921,  p.  588. 
Allen  has  no  record  of  rainfall  exceeding  IJ  in.  per  hour 
for  120  min.  (equivalent  to  3  in.  of  rainfall)  even  though 
3.14  in.  actually  fell  at  the  Central  Park  Observatory  in 
New  York  in  100  min.  on  Oct.  1,  1913;  3.60  in.  fell  in 
80  min.  on  Sept.  4,  1913,  and  3.02  in.  fell  in  60  min.  on 
July  28,  1902. 

A  similar  error  appears  in  Horton's  Table  No.  3,  in 
his  article  "Some  Broader  Aspects  of  Rain  Intensities 
in  Relation  to  Storm  Sewer  Design,"  published  in 
Municipal  and  County  Engineering,  June  and  July,  1919, 
According  to  this  table,  a  rate  of  1.33  in.  per  hour  for 
120  min.  or  2.66  in.  of  rain,  is  the  maximum  to  be  ex- 
pected in  New  York  City  once  every  45  yr.  Neverthe- 
less, the  same  table  shows  that  3.40  in.  of  rain  is  to  be 
expected  within  one  hour  once  every  45  yr.  It  is  not 
conceivable  that  a  rainfall  of  3.40  in.  in  one  hour  may 
be  totally  disregarded  when  estimating  the  probable 
frequency  of  2-hr.  rainfalls.  The  fact  that  once  dur- 
ing the  period  of  record  3.40  in.  of  rain  fell  in  60  min. 
is  no  good  reason  for  assuming  that  the  next  time  a 
similar  storm  passes  over  this  territory  the  same 
amount  of  rain  may  not  be  distributed  over  80,  100  or 
120  min.  As  a  matter  of  fact,  3.60  in.  did  actually  fall 
in  80  min.  during  this  same  storm. 

Hufeland's  Table  II,  {Engineering  News,  Aug.  31, 
1916,  p.  396)  is  similarly  in  error.  This  table  show.s 
only  eight  storms  in  New  York  City  of  120  min.  duration 
giving  more  than  2  in.  precipitaticn,  yet  there  was  one 
storm  lasting  100  min.  during  which  3.14  in.  fell;  two 
other  .storms  lasting  80  min.,  which  yielded  2.94  in. 
and  3.60  in.  each,  and  two  storms  of  60  min.  duration, 
which  yielded  2.66  in.  and  3. 02  in.  each.  In  other  words, 
the  record  shows  that  2  in.  of  precipitation  may  be  ex- 
pected in  120  min.  once  in  about  three  years  instead 
of  once  in  nearly  six  years,  as  given  in  Hufeland's  table. 

In  order  to  clarify  this  matter  further,  Fig.  5  ha;- 
been  prepared.  The  curve  labeled  "Horton-Maximum" 
is  plotted  from  data  given  in  Horton's  paper,  Municipal 
and  County  Engineering,  July,  1919;  and  that  labeled 
"Allen-Maximum"  is  plotted  from  Allen's  paper  in 
Engineering  Neivs-Record,  April  7,  1921,  both  previ- 
ously mentioned.  The  curve  labeled  "Meyer-100  yrs." 
is  plotted  frcm  the  weighted  average  of  data  given  in 
Table  15  of  my  "Elements  of  Hydrology."  New  York 
City  is  in  "Group  2"  (p.  151,  "Elements  of  Hydrology") 
but  lies  so  near  the  borderline  of  this  group  of  stations 
that  the  data  in  Table  15  for  Group  2  are  given  a  weight 
of  2,  and  those  for  Group  3  are  given  a  weight  of  1, 
in  computing  points  for  the  "Meyer-100  yrs."  curve. 


It  seems  self-evident  that  the  longer  the  time  interval, 
the  greater  the  amount  of  precipitation  which  may  be 
expected  with  given  frequency.  It  would  not  appear  to 
require  any  argument  to  disprove  the  contention  that 
5.75  in.  of  rain  may  be  expected  in  New  York  City  in 
one  hour  as  frequently  as  3  in.  may  be  expected  in  two 
hours. 


Breakwaters  of  Three  Types  in 
One  Lake  Harbor 

Rubble  Mounds,  Concrete  Caissons  and  Rock  Filled 

Pile  Cribs  for  U.  S.  Naval  Station 

at  Great  Lakes,  111, 

THREE  types  of  breakwater  construction  are  to  be 
used  for  the  protection  of  the  new  harbor  for  the 
U.  S.  Naval  Training  Station  at  Great  Lakes,  111.,  thus 
affording  an  interesting  comparison  of  respective  costs 
under  similar  conditions.  These  three  types  are  as 
follows:  (1)  Rock  fill  between  two  lines  of  closely 
driven  round  piles,  with  a  heavy  concrete  cap  or  super- 
structure poured  in  place;  (2)  stone  rubble  mound; 
(3)  hollow  concrete  caissons  sunk  on  a  bed  of  broken 
stone,  filled  with  .'tone  and  capped  with  concrete  poured 
in  place.  The  first  type  will  be  used  in  water  from  4 
to  14  ft.  deep;  the  others  will  be  in  depths  of  14  to  21 
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l-l';     1.      BRE.VKWATEKS    OF    DIFFERENT   TYPES 
FORM  LAKE  HARBOR 

ft.  A  plan  of  the  harbor,  showing  the  positions  of  the 
diflTcrent  types  of  breakwater  which  are  to  be  built,  is 
given  in  Fig.  1. 

Reasons  for  this  combination  of  breakwater  types  at 
one  harbor  may  be  summarized  as  follows  from  a  state- 
ment furni.shed  by  the  engineers: 

A.  For  shallow  water,  the  rock-filled  pile  crib  con- 
struction was  considered  to  be  the  cheapest  and  to  serve 
the  purpose  adequately,  since  there  will  be  no  heavy 
seas  in  such  shallow  depths.  Further,  experience 
indicates  that  these  depths  will  be  reduced  by  shoaling 
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FIG.    2.      PILE  AND   ROCK-FrLL    BREAKW.\TER 

along  the  breakwater,  particularly  on  the  north  side  of 
the  harbor. 

B.  For  deep  water,  the  high  cost  of  timber  made 
rock-filled  crib  construction  prohibitive.  The  rough 
stone  rubble  mound  has  been  found  suflficient  on  the 
lakes  in  breaking  up  the  waves  and  not  allowing  the 
passage  of  solid  volumes  of  water  ^ch  as  would  be 
carried  over  a  smooth-faced  breakwater.  As  a  concrete 
caisson  breakwater  presents  a  smooth  face  to  wave 
action  is  was  not  considered  so  efficient  as  the  rubble 
mound. 

C.  For  the  harbor  entrance,  two  factors  governed 
the  selection  of  concrete  caisson  construction:  fl)  With 
their  nearly  vertical  sides  they  permit  of  the  widest 
navigable  opening  for  a  given  width  of  entrance,  as 
compared  with  the  slope  of  a  rock  mound;  (2)  a  solid 
foundation  was  required  for  the  lighthouses  which 
mark  the  entrance. 

Pile  avd  Rock  Fill  Breakivater — For  this  construc- 
tion, shown  in  Fig.  2,  two  rows  of  closely  driven  piles 
will  retain  a  fill  of  loose  rock  in  sizes  weighing  from 
10  lb.  to  2,000  lb.  each.  The  distance  between  the  two 
rows  varies  uniformly  from  8  ft.  at  the  shore  end  to 
14  ft.  at  the  outer  end.  A  minimum  penetration  of  10 
ft.  is  required,  with,  if  possible,  at  least  2  ft.  in  hard- 
pan.  Each  row  of  piles  will  have  an  outside  wale  com- 
posed of  two  6  X  12-in.  timbers  bolted  to  every  pile. 
Tie  rods  8  ft.  apart  will  pass  between  the  piles  and 
through  the  wales,  the  rock  fill  being  hollowed  out  to 
form  a  trough  under  each  rod,  so  that  the  rods  will  be 
embedded  later  in  the  concrete  cap.  Riprap  will  be 
placed  outside  of  the  piling,  as  shown.  Experience  has 
shown  this  to  be  important,  as  a  number  of  piles  not 
thus  protected  were  thrown  over  in  a  recent  .storm, 
apparently  due  to  scour  along  the  toe  of  the  piling. 

On  the  lake  side  every  third  pile  is  to  extend  15  in. 
above  the  water  level  and  on  the  harbor  side  every 
fourth  pile  will  extend  24  in.  above  this  level,  these  pile 
heads  being  gained  or  grooved  horizontally  to  form  a 
bond  with  the  concrete  cap.  Burlap  will  be  laid  over  the 
rock  fill  to  prevent  the  concrete  for  the  superstructure 
or  cap  from  escaping  between  the  stones.  The  outer 
side  of  the  superstructure  will  have  a  slope  of  1  on  3.12. 
Piling  and  filling  will  be  completed  this  season,  but 
concreting  will  be  left  until  the  spring  of  1922,  thus 
allowing  ample  time  for  the  fill  to  settle  and  become 
stable.  The  concrete  superstructure  will  be  constructed 
with  joints  at  .5n-f(.  intervals,  the.se  joints  being  filled 
with  four  layers  of  felt. 

Denne  Concrete — In  order  to  obtain  as  dense  a  con- 
crete as  possible   for  marine  work,  the  specifications 


provide  for  a  mixture  of  1  part  cement  to  4  parts  of 
coarse  aggregate  and  a  variable  amount  of  sand.  The 
coarse  aggregate  consists  of  stone  passed  by  a  2-in. 
screen  and  retained  on  a  }-in.  .screen.  The  amount  of 
sand  will  be  determined  experimentally  as  follows:  To 
a  representative  sample  of  the  dry  stone  having  a  fixed 
volume  (not  less  than  5  cu.ft.)  will  be  added  a  fixed 
volume  of  dry  sand,  and  after  thorough  mixing,  the 
weight  and  volume  will  be  determined.  After  repeating 
this  process  several  times  the  proportion  of  sand  that 
gives  the  heaviest  mixture  per  unit  of  volume  can  be 
determined  and  this  proportion  used  in  mixing  the  con- 
crete. These  tests  will  be  conducted  every  24  hours,  or 
as  often  as  the  characteristics  of  the  stand  or  stone 
vary. 

Forms  are  to  be  smooth  and  water-tight,  and  of  such 
height  as  to  protect  the  concrete  from  wave  action  while 
setting.  Surfaces  not  in  contact  with  forms  must  be 
brought  up  slightly  above  the  edge  of  the  forms,  struck 
off  with  a  long  straight  edge  and  thoroughly  compacted 
and  smoothed  by  working  and  trowelling.     These  sur- 
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FIG.  3.  KOCK  RUBBLE  MOUND  BREAKWATER 

faces  will  then  be  protected  from  the  sun,  rain  or  spray 
until  they  have  attained  their  final  set.  Forms  will  not 
be  removed  sooner  than  36  hours  after  the  concrete  has 
been  poured,  and  the  surface  will  be  kept  wet  and  pro- 
tected from  the  sun  for  a  period  not  exceeding  five  days 
after  pouring.  The  object  is  to  obtain  a  dense  concrete 
having  a  smooth  surface  without  sharp  edges  or  pro- 
jections. 

Rock  Rubble  Movnd  Breakwater — In  this  construc- 
tion, shown  in  section  in  Fig.  3,  the  core  is  of  well 
graded  quarry  run  stone  with  not  to  exceed  5  per  cent 
of  dust  and  having  side  slopes  not  exceeding  1  on  li. 
Below  the  water  level  the  slopes  of  the  core  are  to  be 
covered  with  stones  weighing  one  ton  or  more,  85  per 
cent  to  weigh  two  tons  or  more.  These  will  be  deposited 
by  derricks  to  a  thickness  of  not  less  than  10  ft.  On  the 
fop  of  the  mound  will  be  laid  stones  weighing  5  tons  or 
more,  with  their  long  axes  as  far  as  possible  per- 
pendicular to  the  face  of  the  breakwater,  and  with  no 
surfaces  projecting  more  than  10  in.  outside  or  inside 
of  the  theoretical  cross-section.  These  stones  will  be 
carefully  set  by  derrick  and  will  be  wedded  and  blocked 
on  the  core  by  stones  weighing  not  less  than  500  lb. 
The  covering  stone  above  the  water  line  is  a  hard  dense 
and  non-absorbent  granite  from  Lohi-ville,  Wis.;  all 
other  rock  is  a  dense  limestone  from  Lemont,  III. 

Concrete  Caisson  Breakwater — This  construction  is 
used  only  at  the  harbor  entrance,  where  the  rubble 
mound  breakwater  would  greatly  decrease  the  navigable 
opening  of  the  harbor  due  to  the  long  subsurface  slopes 
of  rough  stones.  Hollow  reinforred-concrete  caissons 
54  ft.  long,  of  the  form  shown  in  Fig.  4,  will  be  floated 
into  place  and  sunk  on  a  bed  of  rock  deposited  in  a 
dredged  trench.    This  trench  will  be  dredged  to  a  depth 
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of  4  ft.  unless  hardpan  is  encountered  at  a  depth  of  less 
than  3  ft.  below  lake  bottom,  in  which  case  the  trench 
will  extend  only  1  ft.  into  the  hardpan. 

In  the  trench  will  be  deposited  rock  varying  in  site 
up  to  500  lb.  to  within  2  ft.  of  the  lower  surface  of  the 
caissons.  On  this  will  be  2  ft.  of  rock  from  10  to  100 
lb.,  well  graded  and  leveled  to  uniform  elevation.  The 
subfoundation  will  be  laid  this  season  and  the  founda- 
tion and  caissons  placed  ne.xt  spring.  The  caisson 
foundation  will  be  protected  by  rip-rap. 

The  caissons  will  be  sunk  by  filling  them  with  water 
and  will  then  be  filled  with  rock  varying  from  ordinary 
minimum  run-of-crusher  size  to  500  lb.  stone,  to  within 
3i  ft.  of  the  top.  After  30  days,  the  filling  will  be 
covered  with  6  in.  of  lean  concrete,  on  which  will  be 
the  cap  or  superstructure  of  concrete,  conforming  to  the 
specification  described  above  for  the  superstructure  of 
the  pile  and  rock  fill  breakwater.  These  caissons  will 
be  built  at  the  plant  of  the  U.  S.  Army  Engineers  at 
Milwaukee,  Wis.,  in  accordance  with  the  War  Depart- 
ment standard  design  as  prepared  originally  by  Col. 
W.  V.  Judson,  U.  S.  Corps  of  Engineers  (see  Engineer- 
ing Neivs-Record,  Aug.  8,  1918,  pp.  258  and  287).  They 
will  be  delivered  to  the  contractor  in  the  harbor  of 
Waukegan,  111. 

Unit  Cost  of  Breakwaters — This  combination  design 
of  harbor  protection  at  Great  Lakes  affords  an  interest- 
ing comparison  of  the  costs  of  the  three  types  of  break- 
waters. The  contract  has  been  awarded  on  the  lump 
sum  basis,  but  the  following  is  an  estimate  of  the 
average  cost  per  linear  foot. 

Type  1.  Rock  Filled  Pile  Crib — Piling,  timber,  rods, 
etc.,  $35.82;  rock  fill,  ?24.08;  concrete  cap,  |43.35;  total, 
$102.25. 


Type  2.  Rock  Rubble  Mound— Core  stone  A,  $37,84; 
core  stone  C,  $23.92;  cover  stone  B,  $91.24;  cover  atone 
D,  $71.50;  total,  $224.50. 

Type  3.  Concrete  Caisson — Dredging,  $6.90;  founda- 
tion, $31.98;  rip  rap,  $17.84;  filling,  $28.70;  placing, 
$11.30;  concrete  cap,  $34.78;  caisson  (furnished  by 
U.  f?.  Government) ,  $90.75 ;  total,  $222.25. 

Studies  for  the  harbor  design  at  Great  Lakea,  the 
determination  of  the  most  suitable  types  of  breakwater 
and  plans  and  specifications  for  the  work  were  pre- 
pared by  Commander  Walter  H.  Allen,  Civil  Engineer 
Corps,  U.  S.  Navy,  public  works  officer  of  the  Naval 
Training  Station,  and  were  approved  by  Rear-Admiral 
C.  W.  Parks,  chief  of  the  Bureau  of  Yards  and  Docks, 
U.  S.  Navy  Department.  In  May,  1921,  the  contract 
was  awarded  to  the  Great  Lakes  Dredge  &  Dock  Co., 
Chicago,  at  a  lump  sum  price  of  $967,326.  The  con- 
crete caissons  are  estimated  to  cost  $4,900  each.  The 
cost  of  the  breakwater  complete  will  approximate 
$1,026,126. 

Construction  work  is  under  the  direction  of  Com- 
mander Allen,  public  works  officer  of  the  training 
station,  whose  assistant  is  Lieutenant  Henry  Niemann, 
civil  engineer  corps,  U.  S.  Navy. 


Typical  Cross  Secti 

CONCRETE   CAISSON'S    FOR   HARBOR 
SUPPORTS 


Highway  Bridge  Fire  Protection  Under  Study 

Fire  protection  principles  for  highway  bridge  floors 
are  being  studied  by  a  joint  committee  formed  under 
the  auspices  of  the  American  Wood  Preservers'  Asso- 
ciation. George  W.  Booth,  chief  engineer  of  the 
National  Board  of  Fire  Underwriters,  76  Williams  St., 
New  York,  is  chairman  of  the  committee,  and  E.  F. 
Kelley,  bridge  engineer,  U.  S.  Bureau  of  Public  Roads, 
Washington,  is  secretary.  At  the 
initial  meeting,  held  at  New 
York  on  Dec.  13,  bridge-floor  fire 
experiences  and  various  means  of 
protection  were  canvassed.  A 
study  of  current  floor  designs 
from  the  fire-protection  stand- 
point was  decided  upon,  to  reveal 
the  principal  points  of  weakness 
of  floors  from  the  fire  standpoint. 
In  connection  herewith  the  com- 
mittee desires  information  and 
opinions  from  engineers  connect- 
ed with  the  design  and  mainte- 
nance of  highway  bridges  as  to 
start  and  spread  of  floor  fires.  It 
is  expected  that  the  influence  of 
creosoting  practice  on  the  fire 
risk  will  be  taken  up  later.  The 
work  to  be  done  will,  in  the  com- 
mittee's opinion,  hear  mainly  on 
long  bridges,  in  which  the  spread 
of  fire  is  an  important  factor  in 
the  result,  but  it  is  thought  that 
the  principles  developed  will  also 
prove  of  value  in  application  to 
smaller  bridges.  The  committee 
includes  C.  M.  Taylor  and  L.  T. 
Ericson  of  the  American  Wood 
Preservers'  Association,  F.  E. 
Schmitt,  Engineering  News-Rec- 
ord, and  D.  F.  Holtman,  National 
Lumber     Manufacturers'     Assn. 
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Letters  to  the  Editor 


This  department  aims  to  be  a  forum  for  the  discus- 
sion of  the  views  ot  engineers  and  contractors. 
The  range  of  interest  should  he  as  wide  as  possi- 
ble. Contributors  are,  therefore,  asked  to  make 
their  letters  short. 


One  Example  of  Wage  Reduction 

Sir With  our  publications  full  of  the  questions  of  lower 

wages  and  lower  building  costs  it  seems  that  the  question  of 
a  living  wage  for  the  construction  engineer  has  been  put  in 
the  background. 

These  men,  always  underpaid,  are  now  forced  to  accept 
cuts  in  salary  out  of  all  proportion  to  the  increases,  how- 
ever slight,  which  they  received  during  the  war. 

The  writer,  like  many  others,  served  in  the  Engineer 
Corps  abroad  during  the  war,  returned  in  1919,  located  in  a 
new  job,  only  to  be  laid  off  when  the  depression  came,  and 
accepted  an  offer  to  go  into  the  field  at  a  cut  of  about  40  per 
cent,  being  told  that  "the  war  is  over"  and  that  wages  had 
returned  to  a  pre-war  status.  Imagine  then  our  chagrin 
to  see  the  weekly  pay  rolls  still  carrying  carpenters  at  $60 
a  week,  bricklayers,  masons  and  foremen  running  any- 
where from  that  figure  up  to  $70  per  week  and  getting  it 
steadily.  Is  it  justice  to  hold  a  man  who  has  given  four 
or  five  years  of  his  life  to  the  study  of  his  profession  and 
as  many  more  to  preparing  himself  in  experience,  to  a 
salary  of  $40  or  $50  a  week  because  he  is  not  backed  by  a 
labor  union?  And  on  top  of  this  to  hold  him  responsible  for 
the  acts  of  omission  and  commission  of  the  various  foremen 
whose  weekly  envelopes  put  his  to  shame. 

The  woods  are  full  of  good  men  out  of  work  but  that  is  no 
reason  that  those  who  are  fortunate  enough  to  be  working 
should  not  receive  a  salary  commensurate  with  their  ability 
and  responsibilities.  The  contractor  of  today  is  pointing  an 
accusing  finger  at  the  labor  unions  as  the  cause  of  the  high 
building  costs  and  on  the  other  hand  is  giving  a  pretty 
good  indication  of  what  he  would  do  to  them  if  they  had 
no  union  by  the  way  in  which  his  engineering  forces  are 
cut  to  the  bone. 

The  older  and  wiser  heads  of  the  great  engineering  so- 
cieties frown  on  any  suggestion  of  their  giving  support  to 
a  demanJ  for  a  living  wage  for  the  younger  members  of 
the  profession  and  intimate  that  we  are  becoming  too 
commercial  and  losing  sight  of  the  definition  of  a  true 
engineer.  And  yet  the  pot  must  boil  and  without  stirring 
the  broth  is  certainly  mighty  thin.  "E.\  Service." 


the  wall,  the  structure  would  probably  still  be  standing,  but 
as  the  column  rested  squarely  on  its  foundation  a  consider- 
able resisting  moment  due  to  the  load  was  developed  at 
the  foot  when  the  lateral  deflection  of  the  top  of  the 
girder  took  place.  This  resisting  moment  caused  stresses 
in  the  column  and  its  extension,  a  strut  rigidly  connected  to 
the  column  and  serving  as  support  for  the  roof  truss. 
Anchor  bolts  at  the  foot  of  the  column  could  not  have  pre- 
vented the  development  of  such  stresses. 

The  starting  point  of  the  failure  seems  to  have  been  at 
this  vertical  strut.  Its  buckling  under  the  combined  stresses 
from  the  load  of  one-half  of  the  end  truss  and  from  the 
aforesaid  bending  moments  let  the  end  of  the  truss  down, 
and  this  truss  pulled  the  column  and  the  end  of  the  girder 
along  in  its  fall  and  inward,  the  latter  rotating  about  the 
support  at  the  other  end.  The  damage  to  the  brick  wall 
at  this  point  is  rather  due  to  the  reaction  from  the  heavy 
blow  when  the  end  of  the  girder  struck  the  ground  than 
to  anything  else.  The  damage  to  the  piers  elsewhere  is 
probably  entirely  due  to  the  pulling  down  of  the  trusses. 
Such  piers  are  not  ordinarily  expected  to  stand  abuse  of 
this  sort.  The  diagi'ams  shown  in  connection  with  your 
<lescription  of  the  wreck  suggest  a  mode  of  failure  as  indi- 
cated above.  Had  there  been  a  kneebrace  at  the  end 
truss,  or  had  the  column  been  carried  up  to  the  top  of 
the  longitudinal  truss,  the  failure  would  probably  have  beeii 
avoided. 

Apparently  there  are  several  errors  in  the  design.  They 
are  easily  enough  spotted  when  one's  attention  is  drawn  to 
their  presence,  but  somehow  they  seem  to  have  a  chance  to 
slip  by  unnoticed  here  and  there  occasionally  for  one  reason 
or  another. 

New  York,  Dec.  17.  E.  R.  T.  Berggren. 


Brooklyn  Theater  Roof  Trusses  Criticized 

Sir— The  collapse  cf  the  rocif  of  the  theater  building  in 
Brooklyn,  on  Nov.  29,  as  reported  in  your  issue  of  Dec.  8, 
p.  9,  is — contrary  to  the  opinions  expressed — rather  due  to 
faulty  design  than  to  poor  erection  work. 

The  roof  trusses  were  not  of  the  regular  type  with 
strai'jht  bottom  chords,  but  of  one  of  those  many  forms 
that  appear  occasionally,  when  triangular,  rectangular  or 
trapezoidal  trusses  do  not  suit  the  purpose  and  arched 
trusses  are  found  to  be  too  difficult  to  design.  In  the  form 
chosen  for  the  trusses  the  elastic  nature  of  the  material 
seems  to  have  been  entirely  overlooked.  The  construction 
as  well  as  the  result  point  to  this. 

When  trusses  of  such  forms  are  laid  up  on  brick  walls, 
one  end  is  preferably  placed  or.  a  roller  bearing  on  the  wall 
to  allow  the  changes  in  length  of  the  truss  for  the  various 
loads  to  take  place  without  undue  resistance.  If  one  end 
of  .such  roof  trusses  rests  on  a  girder  which  can  yield 
laterally  between  its  points  of  support,  while  the  other  end 
rests  on  a  brick  wall,  the  changes  in  length  will  probably 
lead  to  a  lateral  deflection  of  the  girder  at  the  top,  and 
it  surely  will  if  the  other  end  of  the  roof  trusses  are  anchored 
to  an  unyielding  brick  wall. 

Had  the  column  on  which  one  end  of  the  girder  rested, 
been  connected  to  a  bearing  on  its  pier  by  means  of  a 
longitudinal  pin,  and  had  the  roof  trusses  been  anchored  to 


Must  Cover  Reinforcement  Well 

Sir — I  read  the  article  in  Engineering  Neics-Hecord,  Dec.  8, 
1921,  p.  924,  regarding  the  deterioration  of  concrete  bridges 
in  Nashville  and  as  I  was  passing  through  that  city  recently 
I  stopped  off  and  took  a  good  look  at  these  structures.  It 
seems  to  me  that  your  correspondents  have  not  placed 
suflicient  emphasis  upon  the  principal  lessons  to  be  leari^ed 
from  the  condition  of  these  structures. 

The  most  glaring  defect  is  the  insufficient  covering  of 
reinf'^rcing  steel.  In  hundreds  of  cases  of  spalling  observed 
by  the  writer,  the  very  apparent  cause  was  the  fact  thai 
the  reinforcing  members  were  placed  from  s  in.  to  1  in.  from 
the  surface  of  the  concrete.  Such  a  condition  as  this  is 
.sufficient  explanation  of  all  the  troubles  although  there 
may  be  contributing  factors.  There  was  not  a  single  in- 
stance that  the  writer  could  find  in  the  course  of  his  super- 
ficial investigation  where  spalling  occurred  due  to  any  other 
cause. 

The  lessons  to  be  learned  from  this  fact  are  lessons  that 
have  been  taught  for  years  by  many  such  defects  in  various 
structures,  of  various  materials  in  various  places,  i.e.,  the 
disigner  must  so  proportion  the  members  as  to  allow  suffi- 
cient room  for  reinforcing  members  to  be  properly  placed 
without  coming  nearer  than  IJ  to  2  in.  from  the  concrete 
surface  at  any  point.  The  engineers  responsible  for  con- 
struction must  make  sure  that  no  steel,  whether  main 
reinforcing  members,  secondary  members  such  as  stirrup 
and  ties,  or  construction  members  such  as  wire  ties,  is 
allowed  to  be  placed  nearer  to  the  surface  than  the  distance 
specified. 

The  concrete  railing  of  these  bridges  was  composed  of 
crushed  limestone  aggregates  of  a  somewhat  flaky  shape, 
and  the  surfaces  were  scrubbed  while  green  in  order  to 
remove  the  cement  film.  The  writer  believes  that  this  is 
bad  practice,  that  it  is  permissible  to  use  the  washed 
surfaces  only  when  an  aggregate  of  hard  rounded  pebbles 
or  particles  is  usual  so  as  not  to  form  small  pockets  over 
the  surface  which  holds  water.  In  general,  when  using  a 
limestone  aggregate  it  is  better  to  specify  a  rubbed  surface 
finish. 

These  two  points  are  the  main  lessons  to  be  leained  from 
this  particular  case  but  perhaps  it  may  be  well  also  to  call 
attention   of   concrete   designers   to   the   great   difficulty   of 
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obtaining  waterproof  concrete  in  field  operations,  and  tha 
necessity  of  getting  planty  of  good  concrete  around  all 
reinforcing  members,  especially  between  reinforcing  mem- 
bers and  surfaces  exposed  to  an  atmosphere  charged  with 
corrosive  gases. 

There  is  one  more  point  well  illustrated  by  this  case  as 
well  as  by  many  others  examined  by  the  writer;  that  is 
the  necessity  of  covering  properly  all  secondary  members. 
I  have  seen  instances  where  the  end  of  a  i-in.  tie,  for 
column  rods,  came  so  close  to  the  concrete  surface  that 
rust  started  at  this  exposed  end,  causing  a  very  small  piece 
of  concrete  to  be  spalled  off  by  the  expanding  rust;  then 
the  rusting  pentratcd  deeper  and  deeper,  spalling  off  larger 
and  larger  pieces  until  the  main  reinforcing  was  reached 
and  corrosion  started  on  it,  spalling  off  the  protecting  con- 
crete regardless  of  its  thickness  or  its  physical  condition. 
The  only  way  to  prevent  this  progressive  corrosion  is  to 
make  sure  that  it  don't  start.  WILBUR  J.  WATSON. 

Cleveland,  Ohio,  Dec.  15. 


Technical  Supervision  of  Construction  Required 
on  Public  Work 

Sir — In  your  editorial  on  "Engineers  or  Builders,"  Dec.  8, 
p.  923,  I  note  the  sentence,  "At  any  rate,  as  yet  no  ••oi- 
niunity,  no  city  or  state,  has  made  professional  supervision 
of  building  a  legal  requirement."  I  would  call  your  atten- 
tion to  Section  19  of  the  Michigan  registration  act,  which 
reads  as  follows: 

Sec.  19.  After  the  first  day  of  March,  1920,  neither 
the  state,  nor  any  county,  township,  municipality  or 
village,  shall  engage  in  the  construction  or  maintenance 
of  any  public  work  of  an  architectural  or  engineering 
character,  for  which  construction  or  maintenance,  the 
plans,  specifications  and  estimates  shall  not  have  been 
prepared  by  a  registered  architect  or  a  registered  engi- 
neer under  this  act  with  qualifications  appertaining  to 
such  work,  and  the  constmcfion  of  which  is  not  super- 
vised by  such  a  registered  architect  or  registered  engi- 
neer; provided.  That  nothing  in  this  section  shall  be 
held  to  apply  to  items  of  maintenance,  repair  or  con- 
struction wherein  the  contemplated  expenditure  for  the 
completed  project  does  not  exceed  two  thousand  dollars. 
This  does  not  wholly  vitiate  the  correctness  of  your 
statement,  but  it  goes  a  little  way  toward  showing  a 
tendency  toward  better  things.  Gardner  S.  Williams, 
Ann  Arbor,  Mich.,  Dec.  19.  Consulting  Engineer. 


Sir — Your  editorial  in  the  issue  of  Dec.  8,  p.  923,  under 
the  caption  "Engineers  or  Builders?",  states — "as  yet  no 
community,  no  city  or  state  has  made  professional  super- 
vision of  building  a  legal  requirement."  Alas!  this  appears 
too  true,  in  spite  of  the  fact  that  engineers'  registration 
laws  have  been  enacted  in  a  number  of  states..  The  general 
intent  of  licensing  engineers  undoubtedly  is  to  protect  the 
public  from  accidents  and  bad  construction  by  legally  re- 
quiring the  services  of  competent  engineers.  Drafts  of 
registration  bills  have  been  drawn,  particularly  by  the 
American  Association  of  Engineers,  in  which  design  and 
supervision  of  construction  by  registered  engineers  were 
requirements.  But  when  the  bills  were  entered,  the  pro- 
ponents evidently  lost  nerve,  cut  out  the  essential  part,  and 
generally  provided  only  that  no  one  should  call  himself  a 
registered  engineer  unless  he  was  one.  Thus  the  chief 
purpose  of  registering  engineers  is  lost  and  the  result  has 
simply  been  to  force  other  states  to  register  engineers,  first 
for  reciprocity  to  protect  their  own  engineers  from  being 
discriminated  against,  and  second  to  keep  out  incompetents 
leaving  states  that  have  registration  laws.  Nothing  is  worth 
doing  unless  fearlessly  done  right.  May  we  not  hear  from 
engineers  from  the  different  states  the  history  of  this  im- 
portant point:  the  legal  requirements  of  professional  design 
and    professional    supervision    of    construction  ? 

The  same  article  states  that  some  building  officials  are 
advocating  licensed  builders  but  that  no  practical  trial  has 
been  made.  The  city  of  Boston  requires  that  no  construc- 
tion work  shall  be  done  unless  a  man  is  on  the  job  who  is 
licensed  to  take  personal  charge  or  control  of  the  work. 
John    F.   Hickey   is   chairman   of  the   board   of   examiners. 


Licenses  are  issued  to  builders  to  construct  different  classes 
of  buildings  as  stated  in  the  license,  and  as  determined  in 
each  case  by  the  board  after  considering  a  written  state- 
ment of  experience  and  work  done  and  an  oi-al  examination. 
Licenses  may  be  revoked  on  account  of  complaints  against 
a  man  for  failure  to  perform  his  duties  properly,  and  are 
renewable  each  year  after  an  examination  as  to  what  the 
licensee  has  done  and  any  complaints  against  him.  A  hard- 
ship has  developed  in  the  requirement  that  the  licensed 
master  builder  must  remain  continually  on  the  job,  even 
though  it  were  a  small  job  in  some  one  branch  of  the 
work  that  could  be  left  in  charge  of  a  competent  foreman. 
To  obviate  this,  licenses  are  now  granted  also  for  different 
trades. 

While  it  is  as  advisable  to  retain  an  engineer  or  architect 
to  supervise  construction  and  design  as  it  is  to  retain  a 
doctor  for  an  operation  on  the  body,  so  also  it  is  the  same 
advantage  to  have  tried  and  licensed  builders  (and  even 
foremen)  as  to  have  a  trained  nurse  to  carry  out  the  doc- 
tor's orders.  The  engineer  may  give  instructions  and  ad- 
vice, and  condemn  bad  workmanship,  but  undoubtedly  good 
workmanship  rather  than  making  good  the  bad  workman- 
ship is  most  economical  and  is  essential  and  can  be  best 
attained  by  the  experienced  workman  under  the  control  of 
an  experienced  foreman. 

Yet  engineering  is  required  for  construction  as  well  as 
good  and  proper  workmanship.  Your  advocating  compul- 
sory supervision  of  building  work  by  the  engineer  or  archi- 
tect is  sound  policy.  Massachusetts  (including  Boston) 
lacks  that.  Boston's  licensed  builders  undoubtedly  got  good 
workmanship  and  the  work  is  duly  inspected  by  city  build- 
ing inspectors.  Besides  the  designs  are  inspected  by  engi- 
neers of  the  building  department.  But  compulsory  super- 
vision of  construction  by  an  engineer  or  archcitect  is  not 
required  and  is  often  neglected  by  an  ignorant  owner  who 
is  penny-wise  and  pound-foolish  and  employs  an  engineer 
or  architect  only  to  design  the  work,  and  that  simply  because 
of  the  requirement  of  the  building  department  for  satis- 
factory plans. 

Failures  in  buildings  occur  generally  during  construction, 
and  more  often  are  chargeable  to  the  lack  of  a  competent 
construction  engineer,  than  to  poor  workmanship.  Therefore, 
for  the  safety  of  the  public  the  laws  should  enforce  employ- 
ing the  services  of  a  competent  engineer  or  architect  for 
the  supervision  of  constrnction  as  well  as  for  the  designing. 
After  all  is  done,  accidents  will  happen  in  the  best  regu- 
lated families.  Often  designs  are  made  without  a  view  to 
the  practical  operation  of  construction.  The  deflecting  of  a 
long  truss  when  the  load  is  being  applied  may  throw  an 
eccentric  stress  on  a  column  and  cause  the  column  to  kick 
•  ut  and  throw  the  whole  structure,  unless  it  has  been  de- 
signed for  this  stress.  And  yet  such  a  design  may  be  passed 
by  a  building  department  engineer  as  satisfactory  to  hold,  if 
the  building  were  completed. 

But  who  has  to  pay  the  cost  of  examinations,  and  regis- 
trations?   The  poor  engineer !  FREnKRicK  O.  Lhjwis, 
Boston,                                             Consulting  Architect  and 
Dec.  17.                                             Construction  Engineer. 


Actual  Stresses  In  British  Impact  Tests 

Sir^RpfriTing  to  your  extremely  inleresting  report  on 
certain  impact  tests  for  British  bridges,  Oct.  20,  pp.  642- 
(i-)5,  the  writer  would  like  to  point  out  one  or  two  features 
suggested   by  a   study   of   the    table   of   results. 

Because  of  the  fact  that  in  our  bridge  specifications 
and  practice  the  increment  for  impact,  etc.,  is  added  to 
the  calculated  static  live-load  stress  and  not  to  any 
recorded  stress,  the  attached  supplementary  column  A  has 
been  figured  to  show  the  ratio  between  column  14  of  the 
original  table,  which  gives  the  maximum  recorded  live- 
load  stre.ss,  and  column  12,  the  calculated  static  live-load 
stress.  This  is  the  only  set  of  figures  which,  strictly 
speaking,  can  be  compared  with  the  results  obtained  from 
any  of  our  actual  formulas.  Examining  this  table  we 
find  at  once  the  effect  of  the  phenomenon  noted  in  the 
text  of  your  article,  that  the  live-loads  as  figured,  even 
from  definite  concentrations,  very  seldom  occurred  in  the 
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members.  Out  of  59  cases,  43  show  the  sum  of  live-load 
plus  increment  to  be  less  than  the  calculated  static  live- 
load.  One  case  is  obviously  a  freak;  it  is  a  web  measure- 
ment, and  a  great  deal  more  information  would  be  required 
in  order  to  properly  appraise  its  significance.  One  other 
case  shows  an  increase  of  92%,  two  show  about  .50%,  two 
show  about  35%,  and  the  remaining  ten  are  between  5% 
and  20%.     Plotting  these  figures  on  your  Fig.  2,  p.  644, 


U%TS-LO.\D  STRESS  RATIOS  AND  UNIT 

STRESSES  IN 

BRITISH  IMPACT  TESTS 

A 

B 

C 

Col. 

11  4-  Col    12 -(-imp. 

Col.  11  +Col.  14 

=  300  300-1-  1 

Col.  I4/CoI    12 

Total  Actual  Unit, 

designing  l]nit. 

Actual'calc't'd 

Lbs./Sq.In. 

Lbs./Scj.In. 

0  64 

6,100 

15,100 

0  84 

2,800 

6,100 

0  66 

7,400 

18,900 

0.64 

6.700 

17,600 

I.M 

7,400 

7,600 

1   36 

5,300 

7,600 

0.62 

5,600 

14,900 

0.40 

4,200 

17,600 

0.61 

4,200 

11,900 

0.55 

3,800 

11,900 

1   31 

5.300 

7,500 

0  82 

6.700 

14,600 

0  61 

3.900 

8,000 

0  75 

7.200 

18.100 

0.72 

6.500 

16,500 

0.58 

13.400 

30,600 

1   48 

8,800 

11,400 

0.94 

8,400 

15,900 

1.07 

7.600 

13,300 

1.05 

5,800 

9.500 

1.18 

5.400 

8,400 

0.75 

5,800 

11.800 

1.12 

4,300 

6.400 

0  79 

6,200 

12,800 

0.83 

10,400 

19,200 

0.96 

2,500 

4,400 

0.89 

6,700 

11.800 

0  83 

4,700 

9.800 

0.96 

5,500 

9,900 

1.04 

4,700 

7,300 

0.66 

7,600 

I '.,700 

0.30 

4,900 

1-1,700 

0  17 

4,700 

11.200 

0  34 

6.700 

H,300 

0.89 

5,500 

8.900 

•3.37 

4,000 

2.500 

0.98 

5,300 

8,200 

0.68 

8,800 

17,300 

1.04 

10.300 

16,100 

0.78 

9,900 

19,000 

0.59 

9,200 

13,600 

1   02 

8,700 

11,100 

0  63 

6,600 

12,700 

0  48 

3,700 

8,200 

1.05 

5,900 

8,300 

0.75 

2,700 

4,500 

1   51 

7,100 

7.900 

0.73 

9,700 

15.700 

1    18 

9,800 

12.500 

1    12 

12,400 

17,400 

0  66 

6,600 

12,900 

0  82 

6,900 

11,500 

0.50 

5,400 

11,300 

0,50 

8,300 

18,800 

0.40 

6,500 

16,400 

0.75 

7,400 

11.800 

0.57 

7,600 

14,400 

0  96 

7,900 

11,400 

0  48 

6,900 

14  100 

dead-load  unit,  calculated  live-load  unit,  and  an  increment 
for  impact  given  by  the  Schneider  formula — 300,/300-|-I. 
Column  C  shows  these  resulting  "working"  or  "designing" 
stresses,  and  reveals  a  remarkable  range,  running  from 
4,500,  excluding  the  freak  case  before  mentioned,  to  30,600 
lb.  per  sq.in.  As  these  live-loads  are  supposed  to  be 
produced  by  "one  or  two  locomotives,  typical  2-cylinder 
passenger  type,  chosen  from  approximately  the  heaviest 
on  each  system"  they  must  be  reasonably  close  to  the 
specified  loading  for  which  the  bridges  are  figured,  and 
the  units  in  column  C  would  indicate  a  very  wide  difference 
in  practice,  and  would  serve  to  strengthen  any  argument 
for  a  certain  measure  of  standardization  in  design,  or  at 
least  standardization  in  calculation  methods. 

If  there  is  one  result  more  outstanding  than  any  other 
from  a  study  of  this  article  and  the  accompanying  table 
it  is  that,  until  we  know  a  great  deal  better  than  we 
would  seem  to  know  at  present  how  our  live-loads  are 
actually  taken  up,  it  is  mis-spent  zeal  to  keep  continually 
revising  and  refining  our  impact  allowance. 
Montreal.  P.  L.  Pratlev, 

Oct.  26.  Consulting  Engineer. 

Assisting  the  Geological  Survey 

Sir — I  would  like  to  call  the  attention  of  all  railway 
engineers  to  the  article  by  Geo.  W.  White,  in  the  Evr/i- 
mering  Nezvs-Record,  for  Nov.  10,  p.  764,  regarding  the 
methods  adopted  by  the  Southern  Ry.  for  its  resurveys, 
particularly  the  statement  that  all  lines  were  referred  to 
true  north  as  determined  by  observations  on  Polaris. 

For  some  time  past,  the  U.  S.  Geological  Survey  has 
been  conducting  an  educational  campaign  in  its  endeavor 
to  induce  railway  and  highway  engineers  to  refer  all  survey 
lines  to  true  north  rather  than  to  magnetic  north.  If  true 
bearings  for  railway  and  highway  alignment  surveys  were 
available  the  Geological  Survey  could,  \vithout  further  field 
traverses,  compute  accurate  geographic  positions  from  them 
and  use  them  for  the  control  of  topographic  maps,  thereby 
saving  from  5  to  10  per  cent  in  the  cost  of  completing  the 
topographic  mapping  of  the  United  States.  This  is,  there- 
fore, a  matter  of  no  little  importance  especially  in  view 
of  the  insistent  demand  for  economy  and  the  small  appro- 
priation made  by  Congress  for  map  work. 

The  Geological  Survey  has  prepared  instructions  for 
azimuth  observations  on  the  sun  and  on  Polaris,  which  it 
is  glad  to  send  free  to  engineers,  engaged  in  railway  or 
highway  surveys.  If  engineers  generally  knew  how  easy 
it  is  to  make  such  observations  when  proper  metliods  are 
employed,  more  vk'ould  attempt  it.  When  the  air  is  reason- 
ably clear  Polaris  can  be  seen  with  a  good  transit  telescope 
for  several  houi-s  before  sunset  and  by  taking  advantage 
of  this  fact  one  objection  to  the  measurement  of  true 
azimuths  can  be  removed.  C.  H.  Birdseye. 

Chief  Topographic  Engineer, 
Nov.  14,  Washington.       Unite:!  :  tales  Geological  Survey. 


gives  quite  an  unintcrpretable  series  of  points,  palpably 
insufficient  for  the  derivation  of  any  formula. 

Another  interesting  point  is  provided  in  the  determina- 
tion of  the  actual  total  unit  stresses,  using  the  calculated 
dead-load  unit  and  the  maximum  recorded  live-load,  in- 
cluding increment.  Column  B  of  the  table  herewith  shows 
these  units  in  pounds  per  square  inch.  They  seem  dis- 
tinctly safe. 

An  examination  was  also  made  of  the  unit  stresses  as 
they  would  appear  on  a  stress  sheet,  using  the  calculated 


Automobiles  Kill  More  Than  Typhoid 
Census  Figures  Show 
Automobiles  caused  more  deaths  than  did  typhoid 
fever  or  railways  in  the  registi-ation  area  of  the  United 
States  in  1920,  accai'ding  to  the  Bureau  of  the  Census. 
The  1920  figures  are:  Automobiles,  9,103;  typhoid 
fever.  6,805;  railways,  6,426.  The  respective  mortality 
rates  per  100,000  are  10.4.  7.8  and  7.3.  The  registration 
area  in  1920  included  34  states,  the  District  of  Columbia 
and  16  cities  in  non-registration  states,  with  an  esti- 
mated mid-year  population  of  87.486,713  or  82.2  per 
cent  of  that  of  the  whole  United  States.  Nebraska,  with 
an  estimated  mid-year  population  of  1,301,737  was  added 
to  the  area  in  1920.  It  is  also  interesting  to  note  that 
the  registration-area  typhoid  mortality  in  1919.  despite 
the  lower  population,  was  7.860,  a  rate  of  9.2  per  100,000 
as  against  the  6,805  and  7.8  rate  for  1920,  which  is 
noted  above. 
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Hints  for  the  Contractor 


Hoe  With  Straightened  Blade  Spaces 
Paving  Brick 

USING  lugless  brick,  in  paviiiR  in  Scott  County, 
Iowa,  even  joints  and  proper  spacing,  to  get  full 
penetration  of  the  bituminous  filler,  were  secured  by 
laying  the  bricks  rather  loosely  and  then  spacing  them 
by  eye,  using  a  hoe  with  a  straightened  blade.  An 
ordinary  hoe  was  used,  with  its  blade  bent  by  a  black- 
smith, straight  out  in  line  with  the  handle.  The  Mc- 
Carthy Improvement  Co.,  Davenport,  Iowa,  were  the 
contractors. 

Footing  Piles  Cut  Off  60  Ft. 
Below  Water  Surface 

BY  FASTENING  a  12  x  12-in.  timber  between  the 
leads  of  a  piledriver  and  attaching  to  it  at  intervals 
of  about  4  ft.  boxing  which  carried  a  4-in.  shafting,  the 
McLean  Contracting  Co.,  of  Baltimore,  who  are  building 
the  Long  Beach  bridge  which  connects  Wreck  Lead  with 
Long  Beach,  Long  Island,  were  able  to  cut  off  the  foot- 
ing piles  for  one  of  the  central  piers  60  ft.  below  the 
surface  of  the  water. 

The  device  used  is  shown  in  the  accompanying  sketch. 
It  is  not  particularly  new  expect  in  that  an  unusual 
depth  was  necessary  at  which  the  piles  were  to  be  cut  oflF. 
Piles  of  a  length  of  85  ft.  were  used  and  inasmuch  as 
the  penetration  was  around  25  ft.  the  piles  could  be 
used  again  on  pier  footings  where  the  water  was  much 
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shallower.  As  there  is  a  slight 
range  of  tide  where  the  bridge 
is  being  constructed  the  varia- 
tion that  would  have  resulted  in 
cutting  off  the  piles  with  a  per- 
fectly rigid  shaft  was  taken  care 
of  by  the  placement  of  a  bracket 
on  the  pile  leads  through  which 
the  upper  end  of  the  shafting 
ran.  This  end  of  the  shafting 
was  threaded,  so  that  with  a 
hand  screw  it  could  be  raised 
or  lowered  to  coincide  with  the 
rise  and  fall  of  the  tide. 


At  about  the  mid-point  of  the  shafting  was  placed  a 
union  so  that  sections  could  be  taken  out  or  put  in  as 
desired. 

The  Long  Beach  bridge  is  being  constructed  by 
Nassau  County,  N.  Y.,  under  the  supervision  of  W.  Fred 
Starks,  county  superintendent  of  highways. 


Homemade  Sack  Shaker  Saves  Cement 

A  MOTOR-OPERATED  rotary  rock  screen  salvaged 
from  other  work  was  recentl.y  adapted  by  engineers 
of  the  San  Joaquin  Light  &  Power  Corporation  to  serve 
as  a  cement  sack  shaker.  One  laborer  operated  the 
device,  dividing  his  time  between  loading  and  unloading 
the  shaker,  tieing  up  the  sacks  and  gathering  up  the 
cement  recovered.  Ordinarily  he  handled  about  800 
sacks  per  day.  The  sacks  were  put  in  the  screen  in  lots 
of  50  and  each  lot  was  turned  about  30  minutes  at  the 
rate  of  50  r.p.m. 
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ARRANGEMENT    OF    SCREEN    AND    HOUSING    FOR 
SA("K   .SHAKER 

The  product  of  this  operation  was  8  sacks  of  cement 
per  day  or  twice  the  laborer's  hire  of  $4  for.  8  houri--. 
Besides  the  cement  recovery,  there  was  a  considerable 
.saving  in  freight  and  truck  haul.  In  putting  59,680 
sacks  through  this  shaker  the  value  of  cement  recovered 
was  $504;  the  freight  saving  was  $184  and  truck  haul- 
age $61.50,  a  total  of  $749.50.  The  cost  of  rebuilding 
and  setting  up  the  old  screen  so  it  would  be  useful  for 
this  purpose  was  $395. 


New  Tests  of  Timber  Columns  in  Progress 

Column  tests  for  the  purpose  of  determining  the  effect 
of  density,  and  defects  such  as  knots,  checks,  cross- 
grain,  etc.,  on  the  strength  of  structural  columns  of 
Southern  pine  and  Douglas  fir  have  just  been  started  at 
the  Forest  Products  Laboratory,  Madison,  Wis.,  under 
the  direction  of  .1.  H.  Newlin  of  the  laboratory  and 
I).  F.  Holtman  of  the  National  Lumber  Manufacturers' 
Association.  The  experiments  will  cover  a  period  of 
four  years,  and  the  data  will  be  used  as  a  basis  for 
recommending  safe  working  stresses  for  structural 
columns. 
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News  of  the  Week 


New  York,  December  29,  1921 


Road  Builders  Announce 
Convention  Program 

Technical  Papers  Cover  Dituminous  and 

Concrete  Types,   Financing,  Traffic 

and  Research 

The  American  Road  Builders  Asso- 
ciation has  announced  the  following 
tentative  program  of  technical  papers 
for  its  twelfth  annual  convention  to 
be  held  in  the  Coliseum,  Chicago,  Jan. 
16-20: 

BiimninoHS  Roads  —  "Bituminous 
Foundations":  Hugh  W.  Skidmore,  Chi- 
cago Paving  Laboratory;  "Selection  nf 
Bituminous  Wearing  Course":  C.  M. 
Pinckney,  chief  engineer,  Bureau  of 
Highways,  Borough  of  Manhattan,  New 
York  City;  "Utilization  of  Local  Mate- 
rial for  Mineral  Aggregate":  Major  W. 
A.  Welch,  chief  engineer,  Palisades  In- 
terstate Park  Commission,  New  York; 
"Asphalt  Specifications":  L.  M.  Law, 
chieiE  chemist.  New  Orleans  Refining 
Co.;  "Specifications  of  Mineral  Aggre- 
gates": Roy  M.  Green,  manager,  West- 
ern Laboratories,  Lincoln,  Neb.;  "Con- 
troversial Construction  Requirements  in 
Specifications":  Bruce  Aldrich,  Toronto, 
Canada;  "A  Simple  Graphic  Method  of 
Proportioning  Sands  for  Sheet  Asphalt 
Mixtures":  Prevost  Hubbard,  chemical 
engineer,  The  Asphalt  Association,  New 
York  City. 

Cement  Concrete  Roads — "The  Selec- 
tion of  the  Mineral  Aggregate  for  a 
Portland  Cement  Concrete  Road":  John 
H.  Mullen,  chief  engineer,  State  High- 
way Department  of  Minnesota;  "Design 
of  Concrete  Roads  for  Heavy  Traffic": 
W.  D.  Uhler,  chief  engineer,  Pennsyl- 
vania State  Highway  Department;  "In- 
spection and  Control  of  Materials  for 
Concrete  Roads":  R.  W.  Crum,  testing 
engineer,  Iowa  State  Highway  Commis- 
sion; "Importance  of  Surface  Finish 
and  Methods  of  Control":  H.  E.  Breed, 
consulting  engineer,  N.  Y.  City;  "Single 
Track  Concrete  Roads  for  the  Average 
County":  P.  C.  McArdle,  county  high- 
way superintendent,  Vermilion  County, 
Danville,  111.;  "Pavement  Widths  for 
Highways  Serving  Large  Cities":  Ed- 
ward N.  Hines,  chairman,  Board  of 
County  Road  Commissioners,  Wayne 
County,  Detroit,  Mich. 

Coviinon  Roads — "Common  Roads": 
T.  J.  Wasser,  state  highway  engineer, 
Trenton,  N.  J.;  "A  Systematic  study  of 
Gravels  for  Road  Purposes":  Wallace 
F.  Purrington,  chemist  and  testing  en- 
gineer. New  Hampshire  State  Highway 
Department. 

Highway  Financing — ^"The  Proposed 
Wisconsin  Plan  of  Highway  Finance": 
A.  R.  Hirst,  chief  highway  engineer, 
Wisconsin  Highway  Commission;  "The 
Minnesota  Experience  in  Highway  Fi- 
nancing": C.  M.  Babcock,  commissioner 
of  highways,  Minnesota  Highway  Dept. 

Highivay  Transportation  —  "Truck 
Overloading,  Its  Relation  to  Road  Con- 
struction and  Maintenance":  J.  G.  Mc- 
Kay, Professor  of  Economics,  Univer- 
sity of  Wiscon.sin. 

Highway  Research — "Highway  Re- 
search": W.  K.  Hatt,  Professor  of  En- 
gineering, Purdue  University  and  Di- 
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Building  Code  iMay  Prohibit  All 
Non-Fireproof  Hospitals 

The  Wisconsin  State  Industrial  Com- 
mission is  considering  an  amendment  to 
the  state  building  code  which  will  re- 
quire all  hospitals  hereafter  constructed 
to  be  of  fireproof  constraction.  At 
present  only  hospitals  of  three  or  more 
stories  in  height  must  be  fireproof. 


Hoover  on  Colorado  River 
Commission 

The  President  has  appointed  Secre- 
tary of  Commerce  Hoover  as  federal 
chairman  of  the  Colorado  River  Com- 
mission, created  by  Congress  and  the 
Stales  of  California,  Arizona.  Nevada. 
Utah ,  Colorado.  Wyoming  and 
Montana.  It  is  the  duty  of  the  Com- 
mission to  determine  a  plan  for  the 
control  of  irrigation,  power  and  flood 
protection  on  the  Colorado  River. 


Chile  Halts  Public  Works 

Owing  to  the  high  rates  in  effect  on 
Chilean  railroads  .serious  attention  is 
being  given  to  the  construction  reports 
in  the  agricultural  sections  of  southern 
Chile,  according  to  cable  advices  to  the 
U.  S.  Department  of  Commerce.  The 
same  cable  announces  that  road-build- 
ing funds  have  been  exhausted  and  that 
the  Government  is  retrenching  and  will 
undertake  no  i)ew  public  works. 


rector  of  research.  National  Research 
Council;  "The  Illinois  Experimental 
Road":  Clifford  Older,  chief  highway 
engineer.  Department  of  Public  Works, 
Illinois;  "  Highway  Researches  and 
What  the  Results  Indicate":  A.  T.  Gold- 
beck,  U.  S.  Bureau  of  Public  Roads. 

Miscellaneous  —  "The  Highway  Out- 
look": Thomas  H.  MacDonald,  chief, 
U.  S.  Bureau  of  Public  Roads,  Wash- 
ington, D.  C;  "Cost  Keeping  on  High- 
way Construction":  A.  R.  Losh,  Bureau 
of  Construction,  U.  S.  Bureau  of  Pub- 
lic Roads,  Washington,  D.  C;  "Devel- 
opment of  Small  Stream  Valleys  into 
Traffic  Routes":  Jay  Downer,  chief  en- 
gineer, Bronx  Parkway  Commission, 
New  York;  "Uniform  Legislation  as 
Affecting  Highway  Traffic  and  High- 
way Transport":  D.  C.  Fenner,  Man- 
ager, Public  Works  Department,  Inter- 
national Motor  Co.,  N.  Y.  City;  "Con- 
struction and  Maintenance  of  Earth 
Roads":  George  E.  Johnson,  Secretary 
of  Public  Works,  Lincoln,  Neb.;  "High- 
way Construction  on  the  Pacific  Coast": 
Herbert  Nunn,  State  Highway  Engi- 
neer, Salem,  Ore.;  "Co-operation  of  All 
Parties  Interested  in  the  Construction 
of  a  Modern  Road":  William  Ord,  man- 
ager, paving  department,  Lakewood 
Engineering  Co.,  Cleveland;  "The  Busi- 
ness End  of  a  State  Highway  Depart- 
ment": Charles  M.  Upham,  state  high- 
way engineer,  North  Carolina  Stiite 
Highway  Commission;  "The  Highway 
Contractor's  Problems":  H.  H.  Wilson, 
Winston  Bros.,  Muncy,  Pa. 


California  Water  Commission  Has 
New  Head — Moves  to  Sacramento 

Paul  Bailey  formerly  a  deputy  of  the 
California  Water  Commission  and  more 
recently  assistant  to  Austin  B.  Fletcher, 
director  of  the  State  Board  of  Public 
Works,  has  been  named  chief  of  the 
division  of  water  rights  succeeding 
Chas.  H.  Lee.  The  position  held  by  Mr. 
Lee  for  two  years  was  declared  vacant 
by  Mr.  Fletcher  on  December  1  after 
a  difference  of  opinion  had  arisen  over 
the  advisability  of  moving  the  head- 
quarters of  the  water  rights  division 
from  San  Francisco  to  Sacramento. 

The  reorganization  of  California  state 
departments  which  made  the  water  com- 
mission a  subdivision  under  the  jurisdic- 
tion of  the  Board  of  Public  Works  went 
into  effect  last  July  and  was  reported 
in  Engineering  News-Record,  July  28, 
p.  166.  Mr.  Fletcher  retains  his  position 
as  chief  engineer  of  the  state  highway 
commissictfi  at  the  same  time  that  he 
heads  the  Board  of  Public  Works. 


Engineering  Employment  Shows 
Year-End  Pause 

A  year-end  pause  in  engineering  em- 
ployment is  apparent  from  a  survey  of 
conditions  made  by  the  employment  de- 
partment of  the  American  Association 
of  Engineers  Dec.  1,  based  on  reports 
from  25  widely  separated  localities.  In 
comparison  with  reports  and  surveys  of 
other  years  a  lull  in  the  demand  for 
engineering  services  is  usually  experi- 
enced at  this  time  with  a  resumption 
of  activities  after  Jan.  1.  From  the 
seasonal  standpoint  the  greatest  de- 
mand for  engineers  comes  during  the 
spring  and  summer. 

During  November  12  per  cent  fewer 
applicants  registered  for  employment 
than  during  the  previous  month.  There 
were  20  per  cent  less  placements  and 
13  per  cent  less  positions  received  in 
November  than  the  previous  month. 
The  following  table  shows  the  trend: 


Nov.  1921  Oct.  1921  Nov.  1920 
Applicants  for 

employment 1,661  1,877  1.763 

Positions  received.         335  384  717 

Men  referred 1,639  1,731  3,506 

Men  placed 193  240  313 


The  average  monthly  salary  of  posi- 
tions filled  in  November  was  $192,  or 
$6  more  than  the  last  month.  For  the 
same  month  last  year  the  average 
salary  was  $201  a  month. 

The  greatest  demand  during  the  last 
month  was  for  engineers  in  the  indus- 
tries and  designing  offices,  including 
mechanical  draftsmen,  mechanical  engi- 
neers, structural  and  architectural 
draftsmen,  with  a  large  demand  for 
map  draftsmen.  The  least  demand  was 
for  construction  engineers,  superinten- 
dents and  general  civil  engineers.  This 
is  natural,  as  less  construction  is  in 
progress  during  the  winter  months.  At 
this  season  of  the  year  the  drafting 
field  is  the  most  prominent  with  the 
structural  lines  leading,  altliough  there 
is  a  healthy  demand  for  mechanical 
engineers. 


December  29,  1921 
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Minnesota  Gets  Low  Prices  on 
Winter  Road  Work 

Notably  low  prices  on  grading:,  gravel 
surfacing  and  paving  were  received  by 
the  Minnesota  State  Highway  Depart- 
ment, as  announced  by  C.  M.  Babcock, 
commissioner,  on  "winter  work''  trank 
highway  projects  for  which  bids  were 
opened  Nov.  29  and  30  Dee.  2.  On  the 
seven  grading  jobs  advertised,  a  total 
of  76  miles,  bids  for  excavation  ran 
from  19  to  27c  per  cubic  yard,  with  an 
average  of  23c  as  compared  with  a 
range  of  23  to  40c,  and  an  average  of 
37c  for  last  summer's  work.  On  25 
graveling  projects,  totaling  260  miles, 
bids  ran  from  16  to  28c  per  cubic  yard 
per  mile  haul,  about  one-half  of  the 
prices  obtained  for  the  summer  pro- 
gram. On  the  one  job  of  paving,  a  25- 
mile  section  of  concrete,  the  low  bid  was 
less  than  |24,000  a  mile  as  against 
$27,000,  the  lowest  of  last  summer. 
Final  awards  are  awaiting  rechecking. 


California  Water  Resources  Board 
Begins  Statewide  Inventory 

The  California  state  legislature  in 
June,  1921,  appropriated  $200,000  for  a 
statewide  survey  of  water  resources  to 
be  made  under  the  direction  of  the 
state  department  of  engineering.  The 
bill  instructs  the  engineering  depart- 
ment to  "determine  the  ma.ximum 
amount  of  water  which  can  be  delivered 
to  the  maximum  area  of  land,  the 
maximum  control  of  flood  waters,  the 
maximum  storage  of  waters,  the  eft'ect 
of  deforestation  and  all  possible  and 
practicable  uses  for  such  waters  in  the 
state  of  California." 

The  bill  also  requires  the  state  engi- 
neering department  to  "determine  a 
comprehensive  plan  for  the  accomplish- 


Move  to  Span  Pend  O'Reille  River 

A  movement  to  span  the  Pend 
O'Reille  River,  in  Eastern  Washington, 
with  a  $200,000  concrete  and  steel 
bridge  has  been  undertaken  cy  the  com- 
munities of  Priest  River  and  Sandpoint, 
Idaho.  The  Interstate  Toll  Bridge  Co., 
with  an  authorized  capital  stock  of 
$200,000,  has  been  formed,  and  the 
bridge  will  be  constructed  at  Newport. 
It  will  provide  a  new  route  for  tourists 
who  branch  off  the  Yellowstone  Trail, 
and  will  open  a  new  route  from  Mis- 
soula to  Spokane,  carrying  traffic  on 
not  less  than  six  important  highways. 

The  bridge  will  be  1,224  ft.  long, 
having  five  steel  spans,  resting  on  six 
reinforced  concrete  piers.  It  will  have 
a  width  of  20  ft.  in  the  clear,  and  will 
give  a  65-ft.  clearance,  allowing  free 
passage  of  vessels  and  obviating  a 
draw  span.  The  plans  for  the  struc- 
ture have  been  drawn  by  the  Union 
Bridge  Co.,  of  Seattle,  the  firm  now 
building  the  Kennewick-Pasco  bridge, 
and  plans  have  been  approved  by  the 
engineers  of  the  War  Department.  The 
bridge  will  replace  the  present  unsatis- 
factory ferry  service  on  the  river. 


Acceptance  Seattle  Water  Bonds 
Brings  Storm  of  Protest 

The  Seattle  city  council  recently  ac- 
cepted a  bid  for  $2,000,000  water  ex- 
tension revenue  bonds,  which  has 
brought  a  storm  of  protect  from  Mayor 
Hugh  M.  Caldwell,  superintendent  of 
water  L.  B.  Youngs  and  business  men 
of  the  city.  The  bonds  carry  interest 
at  6  per  cent  and  the  bidders  offer  to 
pay  par  and  accrued  interest.  The  bid 
is  alleged  to  have  been  secretly  ac- 
cepted by  the  council  without  the  ap- 
proval of  the  superintendent  of  water, 
or  of  Mayor  Caldwell,  and  it  is  declared 
will  mean  a  loss  of  $60,000  to  $100,000 
to  the  water  department.  Mayor  Cald- 
well expressed  the  belief  that  a  public 
sale  of  the  bonds  would  have  brought 
the  city  a  premium  of  from  one  to  five 
per  cent  above  par  value. 

The  bonds  are  part  of  a  $6,000,000 
issue  authorized  several  years  ago  to 
finance  extensions  to  the  municipal 
water  system,  including  construction 
of  an  impounding  basin  at  Swan  Lake, 
a  pipe  line  from  there  to  the  city,  and 
a  proposed  reservoir  at  Volunteer  Park. 
It  is  considered  likely  that  the  sale  may 
be  declared  void  and  the  bonds  placed 
in  the  open  market. 


Queenslon-Chippawa  Power 
Plant  Opened 

On  Dec.  24.  water  was  aJmilteJ  for  the 
first  time  into  the  nine-mile  canal  leading 
around  Niagara  Falls  to  the  Queenston 
power  plant  of  the  Hydro-Electric  Power 
Commission  of  Ontario.  As  this  was 
written  it  had  reached  a  depth  of  40  ft.  on 
the  forebay  side  and  the  ceremony  of 
turning  over  the  first  55.000-Ap.  turbine 
was  set  for  2  p.m..  Dec.  28.  Details  of  the 
first  step  in  the  completion  of  the  great 
Niagara  power  development  will  appear 
in  a  later  issue. 


ment  of  the  maximum  consei-vation, 
control,  storage,  distribution  and  ap- 
plication of  all  the  waters  of  the  state 
and  to  estimate  the  cost  of  constructing 
dams,  canals,  reservoirs,  or  other  work 
necessary  in  carrying  out  this  plan  and 
to  report  the  result  of  such  investiga- 
tions with  recommendations  not  later 
than  the  legislative  sesion  of  1923." 

Plan  Is  Comprehensive 
In  pui-suance  of  a  provision  of  the 
bill,  the  Governor  appointed  a  consult- 
ing board  of  citizens  to  serve  in  an 
advisory  capacity.  This  board  consists 
of  H.  D.  McGlashan,  U.  S.  Geological 
Survey,  San  Francisco;  B.  A.  Etch- 
every,  professor  of  irrigation  engi- 
neering, University  of  California;  H. 
Hawgood,  consulting  engineer;  R.  B. 
Marshall,  Peter  Cook,  J.  C.  Forkner, 
and  O.  B.  Tout.  This  advisory  board 
has  held  public  hearings  in  several 
parts  of  the  state  to  permit  residents 
to  express  their  views  with  regard  to 
the  proposed  study  and  recommenda- 
tions. 

Comprehensive  plans  are  being  worked 
out  for  the  actual  compiling  of  the  in- 
ventory of  water  and  power  resources. 
All  available  stream  fiow  and  runoff 
records  will  first  be  listed.  To  aid  in 
this  work  thirteen  engineers  of  Sacra- 
mento, San  Francisco  and  Los  Angeles 
have  been  named  to  aid  in  gathering 
data  in  public  and  private  offices  that 
have  a  bearing  on  the  desired  records. 
When  all  existing  information  has  been 
collected,  it  is  planned  to  put  recon- 
naissance survey  parties  in  the  field  to 
gather  the-  additional  data  needed.  The 
first  field  party  is  already  at  work. 

F.  C.  Scobey,  hydraulic  engineer, 
irrigation  division,  U.  S.  Bureau  of 
Public  Roads,  has  been  "loaned"  to  the 
state  department  of  engineering  to  take 
charge  of  the  engineering  studies  in- 
volved. Paul  Bailey  is  chief  of  the 
water  rights  division,  state  engineering 
department. 


New  York  Zoning  Discussed 
by  Am.  Soc.  C.  E.  Section 

Residence    and    Retail    Districts    Pro- 
tected —  Skyscrapers  Curbed  — 
Decentralization  Needed 

What  zoning  has  done  for  New 
York  City  since  its  adoption  in  the 
summer  of  1916  was  the  topic  of 
the  meeting  of  the  New  York  Sec- 
tion, Am.  Soc.  C.  E.,  in  that  city 
Dec.  21.  The  formal  discussiong  was 
opened  by  Edward  M.  Bassett,  formerly 
rapid  transit  commissioner,  and  Law- 
son  Purdy,  for  some  years  commis- 
sioner of  taxes  and  assessments,  both 
members  of  the  committee  that  framed 
the  New  York  zoning  regulations. 

Zoning,  said  Mr.  Bassett,  has  kept 
industries  out  of  residence  and  high 
class  retail  business  districts;  has  kept 
commercial  garages  out  of  residence 
and  business  districts;  and  has  amelio- 
rated but  not  cured  the  skyscraper  evil. 

Mr.  Purdy  gave  as  one  result  of  zon- 
ing in  which  he  takes  much  pride  that 
is  excludes  signs  from  residence  dis- 
tricts by  prohibiting  all  structures 
therein  except  residences.  He  expressed 
the  hope  that  the  time  will  come  when 
the  only  outdoor  signs  that  will  be 
permitted  will  be  relatively  small  ones 
advertising  business  conducted  in  the 
buildings  on  which  the  signs  are  affixed. 

John  B.  Fox,  secretary  of  the  Murray 
Hill  association,  told  of  the  fight  that 
the  association  has  had  to  keep  up  to 
Murray  Hill  residence  section.  He 
stated  that,  with  one  exception,  the 
Board  of  Estimate  had  supported  the 
association  by  not  granting  appeals  for 
the  admitting  of  business  into  the 
district. 

Use  Restrictions  Important 

Rudolph  P.  Miller,  superintendent  of 
buildings  in  the  Borough  of  Manhattan, 
sent  a  paper  in  which  he  said,  among 
other  things,  that  while  height  restric- 
tions come  first  to  mind,  the  restrictions 
as  regards  use  are  of  greater  importance. 
As  to  the  exact  benefits  of  the  height 
restrictions,  it  is  yet  too  early  to  say, 
Mr.  Miller  stated,  as  thus  far  there 
have  been  only  forty  buildings  that 
have  come  within  the  set-back  limita- 
tions as  to  the  upper  parts  of  the 
buildings. 

Clarence  S.  Stein,  architect,  New 
York  City,  laid  stress  on  the  desirabil- 
ity of  devising  some  way  of  providing 
homes  for  workers  near  their  working 
places  as  a  means  of  lessening  conges- 
tion. An  examination  of  the  map  of 
New  York  City,  he  said,  would  show 
that  a  very  small  portion  of  the  lower 
end  of  Manhattan  is  occupied  by  resi- 
dences notwithstanding  the  fact  that 
many  people  work  there.  He  suggested 
mixed  residential  districts  with  busi- 
ness uses  in  the  first  story  and  res- 
idences above.  Finally,  Mr.  Stein  said 
that  we  are  approaching  the  time  when 
the  worker  will  be  in  touch  with  his 
industry  on  one  hand  and  with  green 
fields  on  the  other. 

General  Discussion 

Among  those  taking  part  in  the  gen- 
eral discussion  were  II.  H.  Curran,  pres- 
ident of  the  Board  of  Manhattan,  and 
D.  L.  Turner,  consulting  engineer.  Rapid 
Transit  Commission,  New  York  City. 
Mr.  Curran  said  that  to  knit  the  five 
boroughs  of  New  York  City  together 
i.^  a  problem  in  engineering  that  is  un- 
solvable  without  zoning.     The   present 
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transit  system  he  compared  to  a  hub 
and  spokes  without  a  rim.  He  urged 
that  instead  there  be  a  cobweb  system 
so  as  to  provide  not  only  an  outer 
circumferential,  but  also  inner  circum- 
ferential means  of  travel.  Mr.  Curran 
sugKested  fifty  to  seventy-five  scattered 
districts  in  which  the  workers  could 
live  close  to  their  industries,  even 
though  there  might  be  short  transit 
hauls  of  one-half  mile  to  a  mile,  in 
contrast  to  the  very  long  hauls  between 
homes  and  workshops  that  e.xist  today. 
Mr.  Turner  thought,  it  a  mistake  to 
overemphasize  the  boroughs  of  New 
York  City.  The  borough  lines  should 
be  broken  dott^^,  industry  decentralized, 
and  one  large  city  made.  There  should 
be  circular  as  well  as  radial  lines  of 
transit.       

Would  Fill  Senate  with  Engineers 

It  would  reflect  more  favorably  on 
the  progress  of  our  civilization  if  there 
were  more  statues  to  engineers  and 
fewer  to  soldiers.  This  thought  was 
expressed  by  Lord  Riddell  in  the  course 
of  remarks  at  the  annual  dinner  Dec. 
7  of  the  Washington  (D.C.)  Society  of 
Engineers.  Senator  King,  another  of 
the  speakers,  said  that  the  country 
would  be  benefited  if  the  existing 
United  States  Senate  were  dismissed 
and  each  place  filled  with  an  engineer. 
Col.  E.  Lester  Jones,  director  of  the 
Coast  and  Geodetic  Survey,  served  as 
toastmaster. 

Herbert  Quick,  introduced  as  a  liter- 
ary engineer,  cited  instances  to  show 
that  engineer  representation  on  the 
governing  bodies  of  great  municipalities 
had  resulted  in  such  efficiencies  that 
he  believes  county  government  should 
make  use  of  its  engineering  rather  than 
its  professional  political  talent.  While 
the  railroads  have  utilized  engineering 
talent  very  extensively  in  subordinate 
capacities,  one  reason  why  the  railroads, 
in  his  opinion,  are  the  most  inefficiently 
managed  great  properties  in  the  coun- 
try is  due  to  the  fact  that  engineers 
have  not  had  a  voice  in  the  broader 
questions  of  their  conduct. 


Completion  of  San  Pablo  Dam 
Adds  to  Oakland  Water 

Construction  on  the  San  Pablo  water 
supply  project  for  the  city  of  Oakland, 
Cal.,  was  started  in  August,  1916,  by 
the  East  Bay  Water  Co.  and  the  dam 
was  advanced  far  enough  to  be  used  for 
storage  in  1920.  Tho  dam  has  recently 
been  finished  and  is  to  be  used  for  stor- 
ing the  runoff  this  winter.  It  was  built 
by  the  hydraulic  sluicing  method,  is  110 
ft.  high,  has  a  base  width  of  1,300  ft.,  a 
crest  length  of  1,250  ft.  and  contains 
about  2,200,000  cu.yd.  of  material. 

In  addition  to  the  dam  the  project  as 
a  whole  includes  a  11.5-ft.  concrete  in- 
take control  tower,  a  14,000-ft.  con- 
crete-lined tunnel  with  a  capacity  of 
100,000,000  gal.  per  day  and  a  rapid 
sand  filtration  plant  with  a  normal 
capacity  of  12,000,000  gal,  per  day. 

William  Mulholland  of  Los  Angeles 
has  acted  as  consulting  engineer  since 
the  inception  of  the  work.  In  the  early 
stages  Allen  Hazen  and  John  R.  Free- 
man were  also  called  in  as  consulting 
engineers.  More  recently  J.  M.  Ilowells 
has  been  acting  in  this  capacity,  (ieo. 
H.  Wilhelm  is  vice-president  and  gen- 
eral manager  of  the  P^ast  Bay  Water 
Company  and  C.vc.  W.  Hawley  ia  en- 
princcr  in  charge  of  the  San  Pablo  pro- 
ject. 


May  Purchase  Cape  Cod  Canal 

The  purchase  by  the  federal  govern- 
ment of  the  Cape  (^od  canal  has  been 
recommended  by  Secretaries  Weeks, 
Denby,  and  Hoover,  who  have  informed 
congress  that  $11,.')00.000  v.'uuld  be  a 
reasonable  price  for  the  property.  In- 
vestigation of  the  acquisition  of  the 
canal  by  these  three  secretaries  has 
led  them  to  conclude  that  government 
control  of  it  is  desirable  and  the  price 
reasonable. 

Recommendation  that  the  federal 
government  acquire  the  property  has 
been  transmitted  to  Speaker  Gillet  and 
there  accompanied  the  recommendation 
an  agreement  to  be  ratified  by  congress 
calling  for  the  transfer  of  the  canal 
property  from  the  Boston  Cape  Cod  & 
New  York  Canal  Co.  to  the  federal 
government. 

Of  the  $11,500,000  purchase  price, 
$5,500,000  would  be  a  cash  payment 
and  the  rest  assumption  of  bonds  now 
outstanding. 

Discuss  Engineering  Aspects  of 
Malaria  Control 

The  third  annual  conference  of  ma- 
larial control  field  workers  was  held  at 
Hot  Springs,  Ark.,  Nov.  15  to  17. 
Those  in  attendance  were  largely  en- 
gineers and  most  of  the  twenty  papers 
dealt  with  engineering  work  for  mala- 
ria control. 

The  economic  aspects  of  the  subject 
were  given  particular  attention.  Among 
the  papers  were:  "The  Effect  of  Large 
Drainage  Districts  in  the  Mississippi 
Delta  on  the  Control  of  Malaria,"  by 
L.  L.  Hidinger,  president,  Morgan  En- 
gineering Co.,  Memphis,  Tenn.;  "Use 
of  Dynamite  and  TNT  in  Blasting 
Ditches,"  by  J.  T.  Clarke,  sanitary  en- 
gineer. International  Health  Board, 
Greenwood,  Miss. ;  "Economic  Loss 
Caused  by  Malaria,"  by  A.  W.  Fuchs, 
associate  sanitary  engineer,  U.  S. 
Public  Health  Service,  Memphis,  Tenn. ; 
"Malaria  Control  in  Memphis,  Tenn.," 
by  W.  G.  Stromquist,  sanitary  engineer, 
City  Health  Department,  Memphis. 

Alaska  R.R.  Nears  Completion 

With  only  20  miles  of  track  to  be 
laid  to  close  the  gap  in  the  interior 
section,  the  Alaska  R.R.  is  rapidly  ap- 
proaching completion.  This  was  the 
condition  on  Nov.  2.  About  525  miles 
are  in  operation  and  it  is  expected 
that  tracklaying  gangs  now  working  in 
both  directions  will  reach  Riley  Creek, 
at  Mile  347,  on  Dec.  1.  (See  Engineer- 
lug  Neivs-Record,  April  14,  1921,  p. 
632.) 

Steel  for  the  permanent  high  level 
bridge  over  Riley  Creek  has  been 
shipped  by  the  Phoenix  Bridge  Co.  and 
it  is  expected  to  have  this  bridge  com- 
pleted by  Feb.  1,  giving  a  through 
line  of  rails  from  Seward  and  Anchor- 
age to  Nenana.  The  next  work  will 
be  the  permanent  crossing  of  the 
Tanana  River  at  Nenana.  Connection 
with  85  miles  of  narrow-gage  line 
north  of  the  river  is  made  now  by  means 
of  a  ferry  in  summer  and  by  extending 
the  narrow-gage  track  over  the  ice  in 
winter.  This  Tenana  River  bridge  and 
the  widening  of  gage  on  the  present 
track  will  give  a  through  and  un- 
broken railway  line  into  Fairbanks. 
The  railway  is  being  built  for  the  U.  S. 
Government  by  the  Alaskan  Engineer- 
ing Commission,  of  which  Col.  Frederic 
Mears  is   president  and  chief  engineer. 


Civil  Engineers  Will  Discuss 
National  Housing  Problem 

Following  its  monthly  business  meet- 
ing in  the  Engineering  Societies  Build- 
ing, New  York  City,  at  8  p.m.,  Jan.  4, 
the  American  Society  of  Civil  Engi- 
neers will  hold  a  conference  on  that 
evening  and  the  following  day  on  "The 
National  Housing  Problem."  On  Jan. 
4  the  broad  economic  phases  of  the  sub- 
ject will  be  discussed  and  on  Jan.  5  the 
program  provides  for  the  consideration 
of  "Planning  and  Zoning"  at  10  a.m.; 
"Utilities,"  at  2  p.m.;  and  "Legislation 
and  Financing,"  at  8  p.m.  Nineteen 
speakers  are  scheduled  to  address  the 
meetings.    

Court  Restores  Civil  Service 
Employee  After  13  Years 

Vindication  of  the  validity  of  the  civil 
service  law  as  it  pertains  to  employ- 
ment in  municipal  service  in  Chicago  is 
indicated  by  a  "peremptory  writ  of 
mandamus"  directed  to  the  city,  mayor, 
city  treasurer,  city  clerk,  city  controller, 
each  member  of  the  city  council  and 
each  member  of  the  civil  service  com- 
mission to  reinstate  P.  C.  McArdle, 
with  full  back-pay  allowance  since  1908 
as  head  of  the  testing  division  Bureau 
of  Engineering.  The  legal  battle  which 
Mr.  McArdle  put  up  for  reinstatement 
after  being  ousted  started  May  12,  1908, 
and  continued  through  the  circuit,  ap- 
pellate and  supreme  court  and  finally 
back  to  the  circuit  court  which  issued 
the  writ  on  Nov.  21,  1921.  Mr.  Mc- 
Ardle, as  construction  engineer,  has  re- 
cently completed  the  building  of  the 
road  system  in  Vermilion  Co.,  Illinois, 
under  a  $2,000,000  bond  issue  and  re- 
turns in  person  to  his  former  position 
with  the  City  of  Chicago. 


Committee  To  Study  Creosoted 
Bridge  Floor  Construction 

Under  the  auspices  of  the  American 
Wood  Preservers'  Association  a  joint 
committee  has  been  formed,  including 
representation  of  the  wood  preserving, 
lumber,  fire  protection  and  bridge  en- 
gineering interests,  to  study  creosoted- 
wood  bridge  floor  construction.  A 
recent  bridge  floor  fire  furnished  the 
impetus  for  the  formation  of  the  com- 
mittee, on  the  basis  of  the  probability 
that  improper  design  of  the  floor  played 
a  part  in  the  spi'ead  of  the  fire.  Recog- 
nizing that  wood  must  continue  in  use 
for  a  long  time  as  a  material  lor 
bridge  floors,  and  that,  as  a  measure 
of  safety  and  conservation,  treated 
wood  should  be  used  to  protect  against 
decay,  the  committee  will  study  the 
question  broadly. 

The  committee  will  meet  under  the 
chairmanship  of  L.  T.  Ericson,  of  the 
Jennison-Wright  Co.,  who  has  been  ap- 
pointed representative  of  the  American 
Wood  Preservers'  Association.  George 
W.  Booth,  chief  engineer  of  the  Na- 
tional Board  of  Fire  Underwriters,  will 
represent  fire  protection;  E.  F.  Kelley, 
of  the  Bureau  of  Public  Roads,  bridge 
engineering;  and  D.  F.  Holtman,  of  the 
National  Lumber  Association,  the  inter- 
ests of  wood. 


W.  C.  K.  .Vlumni  Association 

One  hundred  and  forty  former  em- 
j)loyees  of  Wostinghou.'^e,  Church,  Kerr 
&  Co.  met  for  supper  on  Wednesday, 
Nov.  30,  and  organized  the  "W.  C  K. 
/Mumni  Association." 
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Atlanta  Invites  Bids  for  Filters 
and  Clear  Water  Reservoir 

Bids  for  a  21,000,000-gal.  mechanical 
filter  plant,  a  10,000,000-gal.  covered 
clear  water  reservoir  and  a  wash  water 
tank,  all  of  reinforced  concrete,  to- 
gether with  a  piping  system  of  like 
material  and  of  cast  iron  are  to  be  re- 
ceived by  J.  N.  Landers,  purchasing 
agent  of  Atlanta,  Ga.,  on  Jan.  31.  P. 
H.  Norcross,  of  Atlanta,  is  consulting 
engineer  for  the  work. 

Lake  Cushman   Hydro-Electric 
Project  Still  in  Doubt 

In  the  superior  court  of  Thurston 
County  at  Olympia  Wash.,  the  city  of 
Tacoma  is  fighting  another  battle  to 
obtain  permits  to  proceed  with  its  pro- 


"Public  Roads"  Discontinued 

Publication  of  Public  Roads,  the 
monthly  magazine  issued  by  the  U.  S. 
Bureau  of  Public  Roads,  has  been  dis- 
continued. By  action  of  Congress  at 
its  last  session  there  was  a  wholesale 
discontinuation  of  bureau  and  depart- 
ment journals  and  Public  Roads  was 
caught  in  the  drag-net.  It  served  as  a 
means  of  making  public  the  general 
studies  and  special  investigations  of  the 
bureau. 

Use  Opening  of  New  Reservoir  to 
Educate  Public 

A  new  10,000,000-gal,  reinforced-con- 
crete  reservoir  to  augment  the  storage 
capacity  of  the  Indianapolis  Water  Co. 
was  put  into  service  in  November  and 
the  company  took  this  occasion  to  edu- 


N.  J.  Plans  Snow  Removal 
from  State  Highways 

System  Divided  into  Sections  about  12 

Miles  Long — Early  Attack  on 

Snow  Essential 

Plans  for  the  removal  of  snow  from 
the  state  highway  system  of  New 
Jersey  have  been  developed  by  the  New 
Jersey  Highway  Commission.  Chief 
Engineer  Thomas  J.  Wasser  has  sup- 
plied the  following  information  regard- 
ing the  program: 

The  state  highway  system  of  New 
Jersey  comprises  725  miles,  including 
some  extensions  and  connections  not 
yet  taken  over  by  the  Commission.  The 
system  is  divided  into  sections  for  the 
purpose  of  snow  removal  varying  from 
a  minimum  of  9  to  a  maximum  of  17 


Taylorsville  Detaining  Dam  Completed    Recently   Insures  Dayton  and   Hamilton   Against  Flood   Destruction 


The  largest  of  the  five  detaining 
dams  of  the  Miami  Conservancy  Dis- 
trict, that  at  Taylorsville,  a  few 
miles  above  Dayton,  controls  the 
main  course  of  the  Miami  River. 
Farther  north,  Loramie  Creek,  one  of 
the  headwater  streams,  is  controlled 
by  the  Lockington  dam,  completed 
several  months  ago.  Two  important 
tributaries  entering  at  Dayton,  Still- 
water River  and  Mad  River,  are  con- 
trolled by  detaining  dams  at  Engle- 
wood  and  at  Huffman  respectively, 
which  are  nearing  completion.  Fi- 
nally, ten  miles  south  of  Dayton  the 
inflowing  Twin  Creek  is  controlled 
by  a  dam  at  Germantown,  which  has 
been  completed  and  in  service. 


The  Taylorsville  dam  is  3,000  ft. 
long,  has  a  maximum  height  of  78 
ft.,  and  contains  about  1,200,000  cu.- 
yd.  of  earth  embankment.  Its  out- 
let structure,  comprising  a  series  of 
four  15  by  20  ft.  arched  openings 
through  a  concrete  spillway  weir,  is 
the  largest  of  the  concrete  struc- 
tures on  any  of  the  district  work, 
containing  about  50,000  cu.yd.  of  con- 
crete. At  extreme  flood  stage  the 
outlet  will  discharge  50,000  sec. -ft. 
In  a  flood  as  large  as  that  of  1913 
the  basin  back  of  the  Taylorsville 
dam  would  impound  152,000  acre-ft. 
of  water. 

Construction  work  at  Taylorsville 
has    been    in    progress    three    years. 


0.  N.  Floyd  was  in  charge  for  the 
district  as  division  engineer,  assisted 
by  H.  L.  Fruend,  and  H.  M.  Sher- 
wood was  consti'uction  superintend- 
ent. The  embankment  and  concrete 
work  is  now  completed,  but  there 
are  odds  and  ends  of  work  to  be 
done,  trimming  and  the  like,  which 
will  keep  the  construction  forces  on 
the  job  probably  into  next  spring. 

Incidentally,  the  historic  National 
Road  w'll  cross  the  valley  along  the 
crest  of  the  dam,  by  way  of  a  30-ft. 
roadway.  For  this  purpose  the  I'oad 
has  been  shifted  south  about  a  mile, 
as  its  old  location  will  be  submei'ged 
when  the  dam  impounds  flood 
waters. 


posed  development  at  Lake  Cushman, 
on  the  north  fork  of  the  Skokomish 
River,  of  a  hydro-electric  plant  to  pro- 
vide the  city  of  Tacoma  with  additional 
electric  horsepower.  The  newest  ob- 
stacle to  the  city's  project  is  an  action 
on  the  part  of  the  State  Board  of  Fish- 
eries, contesting  the  city's  right  to 
divert  the  waters  of  the  Skokomish 
River.  The  city  has  completed  its  con- 
demnation suit  in  the  Mason  county  su- 
perior court,  won  its  order  of  public 
necessity,  settled  damage  claims,  and 
paid  out  $300,000  to  acquire  the  project 
site.  The  only  detail  necessary  is  the 
permit  of  the  state  hydraulic  engineer 
to  divert  the  waters  from  the  river  and 
to  create  an  impounding  reservoir, 
which  has  been  checked  by  the  move 
of  the  Fisheries  Board. 

The  board  claims  that  the  develop- 
ment of  the  project  would  injure  the 
fisheries  industry  of  the  state  by  de- 
stroying the  spawning  beds  for  salmon 
in  the  river.  The  city  will  make  a 
strong  fight  to  show  that  the  Skokom- 
ish River  has  never  been  largely  used 
by  Salmon  for  spawning  and  that  the 
loss  to  the  industry  would  be  trifling 
compared  to  the  benefits  accruing  from 
the  power  development. 


cate  272  representative  business  men, 
including  the  governor,  mayor  and 
heads  of  the  Indiana  Public  Service 
Commission  and  City  Board  of  Trade, 
into  the  mysteries  of  the  water  busi- 
ness by  a  2  J -hour  inspection  trip  and 
set  program  of  explanation. 

C.  L.  Kirk,  vice-president  and  gen- 
eral manager  of  the  company,  set  forth 
the  accomplishments  of  the  company 
since  1913  in  laying  103  miles  of  pipe, 
installing  1,000  hydrants  and  increas- 
ing the  daily  pumping  capacity  by 
32  m.g.d.  The  1920  average  consump- 
tion he  said  was  30  m.g.d.  and  the 
maximum  during  summer  sprinkling, 
75  m.g.d.  Improvements  in  1921  cost 
$550,000.  The  new  reservoir  is  the  last 
of  a  series  of  clear-water  reser\'oirs 
from  which  the  water  is  pumped  to  the 
mains.  It  is  564J  ft.  long,  258  ft.  wide, 
10.7  ft.  deep,  has  15-in.  side  walls  and 
a  9-in.  roof  supported  by  24-in.  circu- 
lar columns  which  rest  on  a  groined 
arch  floor,  5  to  23  in.  thick,  below 
which  is  a  4-in.  reinforced-concreto 
slab.  Preliminary  to  increasing  the  ca- 
pacity of  the  present  purification  plant 
by  the  construction  of  mechanical  filters 
an  experimental  filter  is  being  con- 
structed. 


miles,  the  idea  being  to  have  the  sec- 
tions as  near  12  miles  in  length  as 
practicable. 

There  are  31  sections  in  what  might 
be  called  the  primary  system  compris- 
ing a  total  of  402  miles.  These  sec- 
tions are  assigned  to  various  contract- 
ors in  the  state  who  have  work  near 
these  sections  or  who  have  their  head- 
quarters nearby.  Trucks  that  were  re- 
ceived from  the  United  States  Govern- 
ment of  2J-  and  5-tons  capacity  are 
equipped  with  snow  plows  and  distrib- 
uted to  the  various  sections  before 
Dec.  1. 

Weather  Bureau  Helps 

The  Trenton  oflTice  of  the  U.  S. 
Weather  Bureau  co-operates  with  the 
State  Highway  Depaitment  and  ad- 
vises as  far  in  advance  as  possible  of 
the  approach  of  any  severe  snowstorm. 
This  information  is  immediately  tele- 
phoned to  the  contractors  in  the  va- 
rious sections  of  the  state  and  they 
are  advised  to  call  together  their  or- 
ganization and  to  go  to  the  garages 
where  their  equipment  is  stationed  so 
as  to  be  in  readiness  to  proceed  with 
the  snow  Removal  work  as  soon  as  the 
depth  of  snow  warrants  attempting  to 
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force  it  to  the  side  of  the  road  with  the 
scrapers  attached  to  the  front  of  the 
motor  truck,  commonly  called  snow 
plows. 

The  success  of  the  undertaking,  Mr. 
Wasser  points  out,  depends  on  getting 
out  early  and  keeping  ahead  of  the 
snow  storm.  The  snow  should  not  be 
allowed  to  accumulate  to  such  an  ex- 
tent that  it  would  interfere  with  the 
operation  of  the  trucks.  The  trucks 
are  operated  in  groups  of  two  and 
three,  the  latter  number  being  placed 
on  the  sections  where  the  traffic  is 
heavy  and  where  there  is  likelihood  of 
a  heavy  snow-fall.  It  is  advisable  to 
have  at  least  three  plows  in  a  unit  in 
case  one  should  be  out  of  commission 
for  a  time. 

The  trucks  aie  manned  by  3  men; 
one  to  operate  the  vehicle,  another  to 
operate  the  plow;  and  the  third  an 
extra  man  to  be  used  in  the  case  of 
emergency. 

The  remaining  mileage  of  roads  in 
the  state  highway  system,  comprising 
over  300  miles  is  taken  care  of  by  the 
forces  of  the  state  highway  mainte- 
nance division.  A  comparatively  small 
mileage  in  the  northern  part  of  the 
state  is  not  cleared  entirely  of  snow 
but  is  kept  open  for  traffic.  This  is 
done  because  many  of  the  vehicles  in 
this  section  are  on  runnel's  and  theie 
is  some  objection  to  removing  the  snow 
from  the  highways  on  that  account. 
The  sections  in  the  southern  part  of 
the  state  are  kept  clear  of  snow  by  the 
maintenance  forces  but  these  roads  are 
not  the  main  through  routes  in  the 
winter  time,  nor  is  the  snow-fall  as 
heavy  as  in  the  sections  first  men- 
tioned. The  maintenance  forces  are 
able  to  remove  the  snow  with  the  equip- 
ment used  for  maintenance  of  roads. 

Definite  Results  of  Conference 
on  Unemployment  Cited 

In  his  report  upon  work  accom- 
plished and  results  obtained  since  the 
President's  Conference  on  Unemploy- 
ment was  called.  Secretary  of  Com- 
merce Hoover  estimates  that  about 
1,500,000  men  and  women  who  other- 
wise would  have  been  unemployed,  are 
now  working,  through  the  activities  of 
the  conference  and  local  and  state  as- 
-sociations  stimulated  by  it. 

Among  the  concrete  results  which 
Secretary  Hoover  cites  as  having  come 
out  of  the  conference  are:  (1)  Public 
opinion  has  been  focused  on  unemploy- 
ment; (2)  municipal  committees  are 
organized  on  a  nation-wide  scale  to  re- 
lieve unemployment;  (3)  a  national 
clearing  house  is  ready  to  assist  mu- 
nicipalities with  district  representa- 
tives in  the  field;  (4)  industry  is  as- 
suming a  share  of  responsibility  to  the 
unemployed;  (.5)  municipal  bond  sales 
for  public  works  have  broken  all 
records;  (6)  important  public  works 
have  been  inaugurated  by  Congress; 
(7)  a  large  appropriation  for  the 
United  States  Employment  Service  is 
before  Congress;  (8)  a  variety  of 
measures  have  been  introduced  into 
Congress  to  carry  out  recommenda- 
tions of  the  conference  such  as  Senator 
Kenyon's  bill  for  long-range  planning 
of  public  works;  (!))  the  construction 
industries  are  being  organized  nation- 
ally and  locally  under  public  direction; 
(10)  stabilization  studies  are  being 
planned  for  seasonal  and  intermittent 
industries;  (11)  an  investigation  of 
r.-ethods  for  controlling  the  business 
ryclp  is  in  progress. 


To  Hold  Lumber  Congress 

The  American  Lumber  Congress 
will  meet  in  Chicago  April  5  and  6. 
The  congress  is  being  sponsored  by  the 
National  Lumber  Manufacturers  As- 
sociation which  invites  every  national, 
regional  and  state  association  to  be 
represented.  Three  congresses  have 
been  held  but  enthusiasm  has  waned 
since  the  first  one  was  held  in  1919. 
A  renewed  effort  is  being  put  forth 
with  the  idea  of  making  the  congress 
occupy  the  same  relative  position 
among  forest  and  wood-using  indus- 
tries as  the  American  Iron  &  Steel 
Institute  does  in  the  iron  and  steel 
trade. 


War  Department  Will  Approve 
San  Francisco  Bay  Crossing 

The  chief  of  engineers,  U.  S.  Army, 
has  announced  that  favorable  considera- 
tion will  be  given  to  a  plan  for  bridging 
San  Francisco  Bay  provided  the  plan 
conforms  to  certain  conditions,  has  the 
necessary  financial  backing  and  the  ap- 
proval of  the  cities  and  counties  aff'ected. 
V'ive  conditions  are  named,  as  follows: 
(1)  no  bridge  of  any  kind  north  of 
Hunters  Point  will  be  approved,  (2)  no 
low  bridge  north  of  San  Mateo  will  be 
approved,  (3)  a  tunnel  crossing  the  bay 
in  any  location  will  be  approved  provided 
the  highest  part  of  the  structure  is  at 
least  50  ft.  below  mean  low  water  and 
proper  compensation  is  made  for  tidal 
flow,  (4)  a  combined  bridge  and  tunnel 
at  a  location  south  of  the  proposed 
Alameda  naval  base  site  will  be  ap- 
proved provided  a  3,000  ft.  channel  50 
ft.  deep  is  left  at  the  San  Francisco  end 
and  proper  provision  is  made  for  tidal 
flow,  (5)  not  more  than  one  crossing  at 
any  location  north  of  San  Mateo  shall 
be  approved  at  present. 

Seattle's  Right  to  Restaurant 
Garbage  Upheld 

The  Superior  Court  recently  refused 
to  grant  an  injunction  lo  prevent  the 
Pacific  Meat  Packing  Co.  from  carryiii^' 
out  its  contract  with  the  City  of  Seat- 
tle, Wash.,  for  handling  garbage  from 
restaurants.  The  law  suit  on  this  sub- 
ject was  noted  in  EiKjineerhui  Ncwk- 
Record,  Oct.  13,  1921,  p.  627.  The  con- 
tract was  made  as  the  result  of  an 
ordinance  passed  by  the  City  Council 
directing  the  Board  of  Public  Works 
to  advertise  for  bids  for  restaurant 
garbage.  The  best  bid  received  was 
from  the  Pacific  Meat  Packing  Co., 
which  has  a  large  hog  ranch  on  the 
east  side  of  Lake  Washington.  The 
company  is  now  carrying  out  its  con- 
tract, which  covers  kitchen  and  table 
wastes  from  hotels  and  restaurants. 
All  other  forms  of  garbage  and  refuse 
are  collected  by  the  city,  as  has  been 
the  case  for  years  past,  and  disposed 
of  by  the  "sanitary-fill  method." 

According  to  information  from  A.  H. 
Dimock,  city  engineer,  the  three  incin- 
erators built  by  the  city  some  years  ago 
have  not  been  in  use  for  many  years 
and  the  "sanitary-fill  method"  will  prob- 
ably continue  to  be  used  as  long  as 
available  dumping  sites  within  reason- 
able distance  are  available.  Mr.  Dimock 
adds:  "When  the  cost  of  haulage  be- 
comes excessive,  or  more  than  the  cost' 
of  burning  we  may  return  to  the  method 
of  incineration,  but  in  my  judgment  it 
will  be  many  years  before  that  hap- 
pens." 


Contract  Awarded  on  Wichita 
Falls  Irrigation  Project 

The  Callahan  Construction  Co.,  of 
Dallas,  Texas,  has  been  awarded  a  con- 
tract for  the  construction  of  the  Wichita 
Falls  irrigation  project,  on  the  Wichita 
River.  The  successful  bid  was  $3,354,- 
211.  The  contract,  which  is  one  of  the 
largest  let  in  the  vicinity  recently,  calls 
for  the  completion  of  a  diversion  dam 
and  a  canal  within  a  year,  and  a  stor- 
age dam  within  two  years.  It  is  ex- 
pected that  work  will  be  started  within 
thirty  days. 

McGill  Puts  Civic  Subjects  in 
Engineering  Course 

A  new  course  for  civil  engineering 
students  and  graduates  has  been  opened 
this  session  at  McGill  College,  Mon- 
treal, with  the  object  of  giving  more 
thorough  and  detailed  instruction  in 
highway  and  municipal  subjects  than 
has  hitherto  been  available.  The  course 
is  under  the  general  direction,  of  R.  L. 
French,  who  was  appointed  professor 
of  highway  and  municipal  engineering 
last  June. 

In  the  fourth  year  the  new  courses 
offered  include  one  In  civic  administra- 
tion. It  will  cover  some  phases  of 
municipal  activity  which  are  seldom 
touched  upon  in  engineering  education, 
but  which  should  be  u.seful  to  all  city 
engineers.  Among  the  matters  discussed 
will  be  the  various  systems  of  govern- 
ment, municipal  finance,  civil  service, 
police  and  fire  departments,  recreation, 
municipal  relief  of  the  needy,  welfare 
work  and  the  like. 


Engineering  Societies 


Calendar 


Annuul    .MrclinKS 

AMERIC.XN  CONCRETE  I.VSTITUTE. 
Detroit.  Mich.  ;  .\nminl  Conven- 
tion, Cleveland.  Ohio,  Feb.   13-16. 

AMEKICWN  RO.VD  BUII.DERS  AS- 
SOC1.\TIO.N'.  New  Voik;  Annual 
Conwnlion  and  Good  Heads 
Show,  Clilcago,  Jan.    17-20. 

AMERICAN  SOCIETY  OP  CIVIL,  EN- 
GINEERS, New  York  City  ;  Annual 
Mooting.  New  York  City,  Jan. 
18-19. 

ASSOCIATED  GENERAI^  CON- 
TRACTORS OP  AMERICA.  Wash- 
inRton.  D.  C.  ;  Annual  Conference. 
Cleveland,  Ohio,  Jan.  17-19. 

FKDER.\TED  AMERICAN  ENCI- 
NEERINO  S(>Cll:Tn;S  (Anieriean 
I'^nKineerinB-  Couneill  Washington. 
1>.  r.  ;  .Xnnual  .Meetinir.  Wash- 
ington, D.  C,  Jan.  5  and  C. 


The  New  York  Post.  Society  of  Amer- 
ican Military  Engineers,  announces  the 
following  nieetings  to  be  held  in  the 
Engineering  Societies  Building,  New 
York:  Dec.  15,  Col.  K.  K.  Winslow, 
"Flashes  of  -Action  at  the  Front";  fol- 
lowed by  a  Signal  Corps  moving  pic- 
ture; March  2,  Col.  F.  K.  Humphreys, 
Commanding  Officer,  22nd  Kngineers, 
N.  Y.  N.  G.,  showing  a  graphical  his- 
tory of  the  Mcuse-Argonne  offensive; 
April  6,  Col.  George  C.  Marshall,  "His- 
tory of  the  A.  E.  F.  and  Lessons  of 
the"  War." 

The  Lansing  (Mich.)  Engineers' 
Club,   at  its   meeting   Nov.   1(!,  was  ad- 
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dressed  by  Col.  W.  C.  Holt,  professor  on 
civil  engineering,   University  of  Michi- 
gan, on  the  sewerage   system   of   Lan- 
;  sing,  present  and  future. 

The  Engineering  Institute  of  Canada, 
Montreal  Branch,  at  its  opening  meet- 
ing, presented  Roger  French  with  the 
Gzowski  Medal  for  his  paper,  "Rein- 
forced Concrete  Covered  Reservoirs." 
.  At  the  evening  session  A.  E.  Doucet 
presented  the  fii^st  of  a  series  of  papers 
to  be  given  on  the  Montreal  Aqueduct, 
in  which  he  sketched  the  whole  water- 
works scheme  of  the  city. 

The  Engineers'  A.ssociation  of  Fair- 
6eld  County,  Stamford,  Conn.,  recently 
appointed  a  committee  on  city  planning 
consisting  of  A.  S.  Brower,  G.  H.  Cava- 
naugh,  H.  A.  Parsons,  V.  E.  Wardwell 
and  J.  W.  Mershon,  chairman,  to  draw 
up  a  preliminary  zoning  plan  which 
will  be  submitted  to  a  citizens'  com- 
mittee on  city  planning  appointed  by 
the  nwiyor,-    laL."- 

^  The  Engineering  Institute  of  Canada, 
Toronto  Branch,  at  its  meeting  Nov.  3, 
was  addressed  by  A.  G.  Dalzell  on  his 
experiences  in  connection  with  laying 
145  miles  of  sewers  in  Vancouver. 

The  Indiana  Engineering  Society 
will  hold  its  annual  meeting  at  Purdue 
University,  Lafayette,  Ind.,  Jan.  19 
and  20.  Among  the  subjects  listed 
rre  the  following:  "The  Future  of  the 
Gas.^nd  Steam  Automobile,"  Prof.  A. 
C.  Staly,  Purdue  University;  "Sphei'e 
of  Influence  of  the  Society,"  R.  C.  Yeo- 
man, Indianapolis;  "The  Engineers' 
License  Law,"  Prof.  R.  L.  McCormick, 
Rose  Polytechnic  Institute;  "Current 
Issues  for  the  Engineer,"  H.  O.  Car- 
man, Indianapolis;  "Sanitary  Engi- 
neering," Paul  Hansen,  Chicago;  "The 
Indianapolis  Sewage  Plant,"  C.  K.  Cal- 
vert, assistant  engineer,  Indianapolis 
Sanitary  District;  "The  Engineer  in 
Politics,"  John  Elliott,  city  engineer, 
Indianapolis.  There  will  be  a  social 
meeting  Jan.  19  and  the  annual  dinner 
on  Jan.  20. 

The  Central  Ohio  Section,  Am.  Soc. 
C.  E.,  at  a  recent  meeting,  elected  as 
president  W.  F.  Jennings,  a  member  of 
the  Jennings  &  Lawrence  Engineering 
Co.,  and  as  secretary,  H.  F.  Schryver, 
valuation  engineer,  Toledo  &  Ohio 
Central  R.R. 

The  Northeastern  Section,  Am.  Soc. 
C.  E.,  recently  organized,  has  elected 
the  following  officers:  Chairman,  Frank 
B.  Sanborn;  vice-chairman,  Walter  C. 
Voss;  secretary-treasurer,  Charles  W. 
Banks;  members  of  the  executive  com- 
mittee, Leonard  C.  Wason,  James  H. 
Manning. 

The  New  York  Section,  Am.  Soc.  C. 
E.,  at  its  Jan.  11  meeting  will  consider 
the  topic,  "Traffic  Handling— Its  En- 
gineering as  well  as  Regulatory  As- 
pects." The  chief  addresses  will  be  by 
E.  P.  Goodrich,  consulting  engineer, 
and  Amos  Schaeffer,  consulting  engi- 
neer to  the  Borough  President  of  Man- 
hattan. 

The  Iowa  Engineering  Society  will 
hold  its  twenty-fourth  annual  meeting 
in  the  Woodbury  County  Court  House, 
Sioux  City,  Iowa,  Jan.  17-20.  There 
will  be  an  exhibit  of  equipment  and 
material. 

A  Sanitary  Engineers'  Dinner  will  be 
held  Jan.  17  at  7.30  p.m.  at  the  Hotel 
McAlpin.  Reservations  should  be  made 
by  Jan.  12,  addressing  Kenneth  Allen, 
123.5  Municipal  Building,  New  York 
City. 


Personal  Notes 


J.  R.  M  c  D  E  R  M  0  T  T,  former  as- 
sistant division  engineer.  West  Vir- 
ginia State  Road  Commission  has  been 
appointed  resident  engineer  for  the 
commission  in  charge  of  road  construc- 
tion and  maintenance  in  Mineral  and 
Hampshire  counties.  His  headquarters 
will  be  at  Keyser,  W.  Va. 

Vance  W.  B  a  i  s  e,  draftsman 
and  computer  with  the  North  Carolina 
State  Highway  Commission  has  been 
promoted  to  assistant  engineer,  depart- 
ment of  highway  designs  and  estimates, 
at  Raleigh. 

Ray  Speer,  county  engineer,  Ke- 
weenan  County,  Mich.,  has  resigned  to 
accept  a  position  with  the  Wisconsin 
State  Highway  Department,  as  Madi- 
son. 

Morse  B.  Pringle,  chief  engi- 
neer for  the  Eastman  Kodak  Co.,  in 
charge  of  the  construction  of  its  chemi- 
cal plant  at  Kingsport,  Tenn.,  has  been 
appointed  city  manager  of  Smyrna. 
Florida. 

G.  F.  Nicholson,  chief  engineer, 
Port  of  Seattle,  has  been  retained  by 
the  city  of  Cork,  Ireland,  to  make  a 
comprehensive  plan  for  harbor  de- 
velopment. He  has  obtained  a  six 
months'  leave  of  absence  and  is  now  en 
route  to  Europe.  Before  returning  to 
this  country  he  expects  to  visit  the  im- 
portant ports  of  Europe,  particularly 
those  which  have  extensive  mechanical 
equipment. 

E.  W.  Rice,  J  r.,  president  of  the 
General  Electric  Co.,  has  been  elected 
to  membership  in  Tau  Beta  Pi,  the 
national  honorary  engineering  society. 

Albert  W.  Smith,  formerly 
dean  of  Sibley  College,  Cornell  Uni- 
versity, is  now  connected  with  the  firm 
of  Henry  R.  Kent  &  Co.,  engineeis  and 
constructors,  of  New  York  and  Boston, 
as  consulting  engineer.  Dean  Smith's 
work  will  relate  particularly  to  thermo- 
dynamics and  mechanical  engineering 
of  chemical  plants.  During  the  inter- 
val between  the  resignation  of  Presi- 
dent Schurman  and  the  recent  inaugu- 
ration of  President  Farraud — about  a 
year  and  a  half — Dean  Smith  was  act- 
ing president  of  Cornell. 

Howard  R.  Fiillerton,  for- 
merly in  the  sanitary  engineering  divi- 
sion, U.  S..  Public  Health  Service,  has 
been  appointed  assistant  sanitary  engi- 
neer for  the  Tennessee  State  Depart- 
ment of  Health  on  sewage  disposal  and 
water  supply  work. 

P.  C.  M  c  .'X  R  D  l  e,  superintending 
engineer.  Vermilion  Co.,  111.,  having 
completed  the  $2,000,000  county  bond 
road  system,  has  tendered  his  resigna- 
tion effective  Dec.  1.5. 

H.  0.  G  a  R  M  A  N,  chief  engineer, 
Indiana  Public  Service  Commission 
and  Railroad  Commission  for  14  years, 
has  entered  private  practice  in  Indi- 
anapolis as  a  consulting  engineer.  He 
will  handle  the  management  and  opera- 
tion of  public  utilities.  Mr.  Garman  is 
president  of  the  American  As.sociation 
of  Engineers. 

Howard  C.  Phillips,  whose 
resignation  as  chairman,  Western 
group,  engineering  committee.  Railway 
Presidents  Conference  Committee  on 
Valuation,  was  noted  in  Eiifihiccrhttf 
News-Record  of  Dec.  8.  has  taken  up 
consulting   work    in    railway   valuation 


and  inspection,  with  office  at  14  East 
Jackson  Boulevard,  Chicago.  He  re- 
tains his  connection  with  the  engineer- 
ing committee,  having  been  made  as- 
sociate engineer. 

George  W.  Hand,  assistant  to 
the  president  Chicago  &  Northwestern 
Ry.,  is  chairman  of  the  engineering 
committee  of  the  Western  group.  Rail- 
way Presidents  Conference  Committee 
on  Valuation.  Mr.  John  R.  Leighty  is 
engineer  for  this  gi'oup,  instead  of 
being  chairman  as  noted  Dec.  8. 


Obituary 


Gustavus  0.  Newman,  chief 
engineer  for  the  San  Joaquin  Light 
and  Power  Company  and  the  Midland 
C'^ufittes  Public  Service  Corp.,  of  Cali- 
fornia, died  in  Los  Angeles,  Cal.,  Dec. 
4.  He  was  born  in  Fortuna,  Sweden, 
in  December,  1844,  and  following  his 
technical  education,  became  an  engi- 
neer of  the  Swedish  government  rail- 
road. He  came  to  America  in  1868, 
and  his  first  work  was  on  the  construc- 
tion of  a  bridge  at  Kansas  City.  He 
entered  the  service  of  the  U.  S.  Geo- 
logical Survey  in  1881,  and  later  was 
connected  with  the  Southern  Pacific 
and  Central  Pacific  railways.  For  12 
years  following  1884  he  was  chief  engi- 
neer of  the  Riverside  (Cal.),  Water 
Company.  In  1897  he  went  with  the 
San  Gabriel  Electric  Co.  as  chief  engi- 
neer, and  when  the  company  was  pur- 
chased by  the  Pacific  Electric  Light 
&  Power  Co.  he  was  retained  in  the 
same  capacity. 


Business  Notes 


The  Osgood  Co.,  Marion,  Ohio, 
has  recently  opened  a  branch  sales 
office  in  the  Conway  Building,  Chicago, 
in  charge  of  Arthur  B.  Sonneborn. 

C.  E.  S  L  A  w  s  o  N,  contiacting  engi- 
neer, has  assumed  charge  of  the  Mil- 
waukee district  of  the  Federal  Bridge 
&  Structural  Co.,  succeeding  L.  F. 
Vonier. 

Col.  Henry  P.  B  o  p  e,  for  many 
years  first  vice-president  and  general 
manager  of  the  Carnegie  Steel  Co.,  with 
headquarters  at  Pittsburgh,  Pa.,  has 
been  elected  president  and  general  man- 
ager of  sales  of  the  International  Steel 
Tube  Co.,   Cleveland,   Ohio. 

The  G  0  ld  e  n  -  a  n  per  so  n 
Valve  Specialty  Co.,  Pitts- 
burgh, Pa.,  announces  that  it  has  ap- 
pointed Lawrence  C.  Whitsit  and  F.  W. 
DuBois  as  its  Michigan  representatives, 
to  operate  under  the  name  of  the 
Waterworks  Equipment  Co.,  in  Detroit. 

E.  W.  P  I  T  T  M  A  N,  president  of  the 
Pittman-Smith  Engineering  Co.,  has 
been  made  general  manager  of  the 
Penn  Bridge  Co. 

B.  L.  Whitney,  formerly  with  the 
Byers  Co.,  is  now  representative  for 
Orton  &  Steinbronner  Co.,  manufac- 
turers of  material-handling  machinery, 
with  headquarters  at  Detroit. 

The  Phoenix  Iron  Works 
C  o.,  Meadville,  Pa.,  has  opened  an  office 
in  Dallas,  Tex.,  with  K.  B.  Thorndike, 
as  manager. 
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Business  Side  of  Construction 

Facts  and  Events  that  Affect  Cost  and  Volume 


Bids  Wanted  on  Big  Jobs 

Among  the  projects  on  which  are  be- 
ing either  asked  or  will  soon  be  called 
for  in  Construction  News,  pp.  279@287, 
are  the  following: 

Railway  sy.slt;ni  for  Sugar  Pine  Lumber 
Co..  San   Francisco.   Cal..   S2.. 500. 000. 

Terminal  Substructure  for  China  Basin 
Terminal,   San   Francisco,   Cal.,   $800,000. 

Apartment  project  for  Chester  Gardens 
Co..  at  Cleveland,  Ohio,   $J. 500.000. 

Bank  and  office  for  Bank  of  America, 
New    York,    $2. ,500.000. 

Theatre  and  office  for  Fox  Film  Corp., 
Philadelphia.    Pa.,    $1,000,000. 

^Vsylum   for  Secaucus,   N.  J..   $700,000. 

Hotel  for  B.llerive  Investment  Co..  Kan- 
sas City.  Mo.,  $1.1)00.1100. 

Large  Contracts  Let 

Among  this  week's  announcements  of 
contracts  awarded  in  Construction 
News,  pp.  279@287  are  the  following 
large  projects:  An  18-story  office  build- 
ing in  Dallas,  Tex.,  to  G.  W.  Hewitt, 
Slaughton  Bldg.,  $1,000,000;  a  2-story 
hospital  in  Milwaukee,  Wis.,  to  H. 
SL-hmitt  &  Son,  4.3  Farwell  Ave.,  Mil- 
vaukee,  $1,094,000;  a  12-story  apart- 
ment hotel  in  Cleveland,  O.,  to  J.  Gill 
&  Sons,  Cleveland,  $1,500,000;  a  sewage 
d  sposal  plant  at  Columbia,  Mo.,  to  C. 
J.  McCoy  Construction  Co.,  Emporia, 
i.nn.,  $178,857. 

Hearings  on  Freight  Cases  on 
Building  Materials  Set 

Hearings  on  the  freight  rate  cases 
involving  shipment  of  sand  and  gravel, 
brick,  lime,  cement,  gypsum  and  as- 
phalt have  been  set  for  Jan.  24  and  25 
by  the  Interstate  Commerce  Commis- 
sion. On  Jan.  26  and  27  hearings  on 
the  lumber  and  forest  products  cases 
will  be  heard. 


Durable  Highways  Built 
in  Pennsylvania  in  1921 

Durable  highways  in  Pennsylvania 
for  1921  exceeded  650  mi.  on  Nov. 
18.  According  to  the  State  Highway  De- 
partment this  is  300  mi.  better  than  any 
mark  reached  by  other  state  highway 
departments  for  this  type  of  pavement 
in  one  year.  The  departments  mainte- 
nance forces  put  down  215  mi.  of  water- 
bound  macadam  and  297  mi.  of  unbound 
macadam  and  have  surface-treated  with 
oils  and  bituminous  materials  1,797  mi. 
of  roadway. 


NEXT  WEEK 

1.  Explanation  of  E.  N.-R.  Con- 
struction Cost  and  Construction  Vol- 
ume Index  Numbers. 

J.  E.  N.-R.  tribulation  of  spring 
prices  since  1913. 

a.  Price  trends  of  construction 
materials  shown  graphically  for  nine 
to  twenty-tivo  years. 

i.  Trend  of  labor — Actual  rates 
ov  six  classes  of  skilled  labor-  in 
twenty-one  cities  for  Janvarji  of  1921 
arid  19J2;  chart  of  coniwnn  labor 
and  cost  of  living  for  nine  yearn. 

5.  Representative  itnit  bids  in  1921. 

6.  Review  of  the  bond  market. 

7.  Analjisis  of  contracts  let. 


Majority  of  Jobs  in  Chicago 
Under  Landis  Award 

Reporting  on  the  activities  of  the 
week  of  the  Chicago  Citizens'  Commit- 
tee to  enforce  the  Landis  .•Vward 
Chicago  Commerce,  published  by  the 
Chicago  Association  of  Commerce  which 
is  backing   the   committee   states: 

"The  seven  automobiles  belonging  to 
the  committee  have  been  used  in  mak- 
ing a  check  of  800  jobs.  Of  these 
153  are  being  operated  exclusively  with 
men  furnished  by  the  citizens'  commit- 
tee.     The    Landis    award     was     being 


Paving  Prices — Materials  and 

Recent  Contracts 

With  the  buying  season  on  road 
materials  over  for  1921  and  not  yet 
open  for  1922,  this  is  a  good  time 
to  consider  how  prices  have  been  mov- 
ing in  the  last  few  years  and  what 
is  their  present  trend.  Road  oils  and 
asphalt  were  most  sensitive  to  the  ces- 
sation of  war  orders  and  the  necessity 
of  stimulating  the  normal  peace  de- 
mand. This  is  easily  shown  by  averag- 
ing the  per  gallon  prices  of  the  five 
oils     listed     monthly     by     Engineering 


TABLE  I.     PRICES  OF  ROAD  AXn  PAVIXG   MATERIALS 


One         One 
.Month     Year         1920 
MaterinI  Current        .^go         Ago        Peak 

P.oad  Oib) 

Price  per  g.<il..  t.o.b.,  N.  Y.  (at  terminal)  in 
tank  car.s,  8,000 gal.  minimum: 

45'c  asphalt $0  055     tO  05       $0   13     $0   14 

65"oasphalt 05  05  12  14 

Binder 08  .06  13  14 

Flux  065  .055  .13  .15 

Liquid  asphalt 065  .065  13  .14 

Asphalt 

Price  per  ton  f.o.b   Bayonne.  N.  J.,  in  350 

lb.  barrels  or  425  lb.  drums $26   00      $24   00      $36   50   $50   00 

In  bulk  (carload  lots) 17  00        15  00       29  00     45  00 

Paving  Stone 

About  4x8x4,  f.o.b.  Chicago,  persq.yd.: 

Dressed $3  35        $3   55       $3  40     $3  40 

Common ,      3  00  3.00  3.05        3.05 

Curbing: 

Bluestone5x16in.,N.  Y.perlin.ft  77  77  70  70 

Wood  Block  Paving: 

.Size  3S,  16  treatment,  N.  V.pers.i  yd.  2   17  2    17         4  02 

Crushed  .Stone 

J  in  ,carloadlots.  fob  N   V  .percu.vd        $1    80@.   $1.80®.      2   15 
$1.90       $1.90 
C.-!n.-nt 

'   :   ■   .r         :i»iimer3*  net  prices,  without  bags  1.97  I 


Previous  to  1920 


(.Sept.) 
(Sept.) 
(July) 
(.luly) 
(Sept.l 


70  (July) 
4  07  (.Sept.) 
2    15     (Mav) 


$0  065  Uulv, 

07    (Julv 

085  (July 

.0475(Nov 

.06  (Nov., 


40  (No 
2.00  (No 


2.37       2.37     (Sept.)        1.19     (all 


19171 
1917) 
1917) 
19I9( 
I9I9> 


,  1915) 
19171 

,1913) 
1913) 


(ihi  yeii  cin  :')45  others  and  a  total  of  only 
102  violators  was  discovered.  The  first 
day's  investigation  was  confined  to 
Evanston  and  the  towns  north  of  it. 
In  this  locality  63  jobs  were  visited  and 
19  violations  discovered.  Of  the  vio- 
lators seven  promised  the  committee 
that  they  would  reform  and  abide  by 
the  Landis  award  of  $1  an  hour  for 
carpenters.     During  the  second  day  of 


News-Record,  as  follows:  1920  peak, 
14c.;  December,  1920,  13c.;  November, 
1921,  5.6c.;  today,  6.3c.  The  same  gen- 
eral trend  holds  for  asphalt,  which  has 
dropped  from  $45  per  ton  at  the  peak 
to  $15  a  month  ago  and  $17  today,  in 
bulk,  f.o.b.  Bayonne,  N.  J. 

Examination  of  Table  I  will  give  a 
working  knowledge  of  paving  prices. 
As   an   index,   adding   the   prices   of  a 


TABLE  II.     PRICES  OF  SOME  RECENT  CONTRACTS     AWARDICD  ON  STREET 


AND  ROAD  WORK 


Date 
Oct.    20.  1921 


Materials  and  Unit 

Prices  Amount       Location 

32,042  8<j.yd.  sheet  as-  Gloucester 

phaltat$1  389pcrsq.    $44,538       Co.,  N.  .1. 
yd. 

32,220 sc). yd.  two-course 

rein -con.    at     $3,566    114,900     Clarksville, 
per  sq.yd.  Tex. 

31.300sq.yd.  concreteat    150,000     Hot  .Springs, 
$4.79  per  sq  yd  S.D. 

Bituminous  Alacadam 

7.400ft. by  18ft  .  14.800 
sq.yds.  al  $2  615  per      38.704     Acawam, 

sq.jai.  .Mass. 

(■radiiig,  draining,  curb- 
ing and  paving  70.000    280.l'"1     Durham, 
sq.yd.  at  $4 per  j*q. yd.  N.C. 


Bv  Whom  Awarded 

"State  Hy.  Comn., 

Trenton.  N.  ,1. 


To  Whom  Awarded 
Jnion  Paving  Co., 
Phila.,  Pa. 


Aug.   25,1921     RedRiverCo. 

.\ug.  25,1921     Municipality  of 
Hot  Springs 


Depi,  Pub.  Wk.^., 
Div.  Highways, 
B.»ston,  M:uc«. 


McGuire  &  Cavender. 

Leavenworth,  Kan. 
Allied  Contract  OR*, 

Inc.,  Omaha,  Neb. 


Oct.    31,  1921 

Aug.    18,1921     Cityof  Durban 


this  work  the  city  vas  divided  into 
four  sections,  extending  north  from 
Madison  St.  One  ca;-  made  a  further 
check  of  Wilmette,  Winnetka  and  as 
far  north  as  Gloncoc.  During  the 
second  day  128  construction  jobs  were 
visited   and   only   20   violators  found." 

The  committee  proposed  to  be  as 
drastic  with  contractors  who  cut  below 
the  Landis  scale  as  with  those  who  pay 
the  higher  wage  demands  of  the  unions. 


square  yard  of  common  granite  blocks, 
Chicago,  a  square  yard  of  wood-blocks, 
New  York,  a  cubic  yard  of  crushed 
stone,  New  York,  and  a  barrel  of  ce- 
ment, Chicago,  the  result  is  $8.94  for 
December  1,  as  against  $11.64  at  the 
peak  and  $11.59  one  year  ago,  the  de- 
cline being  23  per  cent.  Quotations 
prior  to  1920  are  listed  in  the  last 
column. 

See  Table  II  for  contract  prices. 


December  29,  1921, 
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Trend  of  Business 

Money — Call  loan  rates  ilicoo  per 
cent,  time  money  51. 

Foreign  Exchange — Canadian  Ex- 
change 94.3  cents,  which  is  hifrhest 
in  two  years.  Sterling  about  $4.20. 
Generally  rising  exchanges  are  aid- 
ing sales  of  foreign  bonds. 

Railway  earnings  of  Class  1  Amer- 
ican railways  for  1921  will  approxi- 
mate $561,665,000,  net,  according  to 
the  Bureau  of  Railway  News  and 
Statistics.  This  is  about  3  per  cunt 
on  the  $18,900,000  valuation  of  the 
Interstate  Commerce  Commission. 
The  1920  net  operating  income  was 
minus  $22,338,836. 

Steel  employees  are  offered  stock 
in  the  U.  S.  Steel  Corporation  at  $84 
for  common,  to  a  total  amount  of 
100,000  shares.  In  other  years  the 
offerings  were  made  at  the  following 
prices:  1909,  $.50;  1911,  $70;  1912, 
$65;  1913,  $66;  1914,  $57;  1915,  $85; 
1917,  $107;  1918,  $92;  1919,  $92; 
1920,  $106;  1921,  $81. 

Textiles  —  Seasonal  dullness  in 
woolen  and  worsted  trades,  but  Wil- 
liam Wood  of  the  American  Woolen 
Co.  promises  no  wage  reductions  by 
his  company.  Demand  for  cotton 
goods  better,  with  prices  unchanged. 
Raw  silk  up  to  30  cents  a  pound 
owing  to  advancing  market  in  Japan. 
Lower  prices  expected  for  raw  furs. 
Careful  buying  of  jewelry  during 
holiday  season.  Little  activity  in  the 
leather  trade.  In  general,  1922  is 
expected  to  be  a  better  year  than  the 
one  passing;  money  is  easier  and 
many  of  the  large  surplus  stocks 
have  been  sold. 


Foreign  Construction  Projects 

Shanghai,  China,  is  planning  a  sewer- 
age system  according  to  United  States 
Commerce  Reports,  at  an  estimated 
cost  equivalent  to  about  $3,000,000 
gold,  including  value  of  land  for  a  dis- 
posal-plant. 

A  loan  of  £200,000  has  just  been 
floated  in  London  to  complete  a  drain- 
age and  sewerage  system  for  Rosario, 
Argentina.  The  original  estimated 
cost  of  this  work  was  £266,000,  but 
£284,720  have  already  been  spent  on 
the  uncompleted  contract  of  November, 
1910,  which  was  delayed  by  the  war. 

Tokyo,  Japan,  is  to  install  a  complete 
sewerage  system  at  a  cost  of  20,000,000 
yen.  Kobe  is  also  to  install  a  system  at 
a  cost  of  40,000,000  yen.  It  is  possi- 
ble that  some  of  the  pipe  used  may  be 
of  American  wood.  Tokyo  is  spending 
.39,500,000  yen  on  street  repairing  and 
paving  in  which  creosotcd  w(X)den  pav- 
ing blocks  play  an  important  part.  At 
present  these  blocks  are  made  in  Japan 
of  American  fir,  but  some  doubt  is 
expressed  as  to  the  efficiency  of  the 
Japanese  creosoting  methods,  and  there 
is  a  possibility  that  later  the  blocks  may 
be  imported  from  America. 

Large  increases  in  exportations  of 
American  lumber  to  Japan  are  reported 
as  being  due  to  increased  demands  in 
the  Japanese  market,  the  cheap  price 
of  American  lumber  as  compared  with 
that  of  Japanese  lumber,  cheap  ocean 
freight  rates  and  plenty  of  cargo  space, 
and  to  the  fact  that  accessible  Japanese 
timber  is  becoming  increasingly  .scarce. 
The  immediate  outlook  for  American 
lumber  is  good  provided  prices  do  not 
greatly  increase. 


Determining  Wages  of  Build- 
ing Trade  Mechanics 

Carpenter's  Wage  Taken  as  a  Basis — 

Fair  Rates  Can  Be  Computed 

For  Any  City 

By  Thomas  H.  Coe 

Of  O.   n.   PuriiiKton   &  Company.  G.-neral 
Contractors,   Providence,  R.    1. 

Computation  of  what  fair  building 
trade  wages  should  be  was  made  by 
the  writer  in  connection  with  a  recent 
study  undertaken  for  the  Master 
Builders'  Association  of  Rhode  Island. 
In  the  computation  the  wages  of  the 
carpenter  are  taken  as  the  basic  wage 
in  the  so  called  skilled  trades  and  the 
wages  of  the  laborer  as  the  basic  wage 
in  the  unskilled  and  helpers  trades  and 


normal  construction  year.  The  amount 
is  the  average  of  the  increases  in  1920 
over  1913  of  all  the  trades.  This  col- 
umn then  shows  what  the  May,  1920, 
rates  would  have  been  if  all  trades 
had  received  the  same  increase  in 
wages  over  1913  rates. 

We  have  assumed  that  the  1921 
basic  wages  should  have  been  1.6  times 
the  1913  basic  wage.  Therefore,  the 
average  wage  through  the  country  for 
the  carpenter  should  have  been  1.6  X 
53  cents,  or  84.8  cents  per  hour,  an 
increase  of  31.8  cents.  The  average  for 
the  country  for  the  other  trades  is  then 
found  by  adding  to  the  1913  wages  the 
sum  of  31.8  cents  and  the  result  is 
shown  in  the  column  headed  "Com- 
puted  1921." 

By  tabulating  all  the  1913  wages  for 


P.4ST  AND  COMPUTED  WAGES  OF  SKILLED  MECHANICS  IN  THE  HUILDING 
TRADES 


U.  S.  Average  May  Rates  per  Hour 


I9M 
0  699 
0.541 
0.557 
0.592 
0.518 
0.564 
0  521 
0.494 
0.672 
0.520 
0.680 
0.625 
0.532 
0.610 
0.593 
0.628 
0.629 
0.658 


1915 
0  706 
0  546 
0  563 
0  SQS 
0  518 
0  575 
0  521 
0  499 
0  678 
0  526 
0  680 
0  631 
0  538 
0  622 
0  508 
0  634 
0.629 
0.658 


1913 

Bricklayers 0  686 

Carpenters      0  530 

Cement  finishers 0  552 

Engineers              0  586 

Granite  cutters 0  513 

Electricians 0  547 

Fixture  hanaers 0  491 

Lathers 0.485 

Marble  setters,  helpers 0  665 

Painters 0    505 

Plasterers 0  674 

Plumbers 0  619 

Sheet  metal  workers 0  512 

Steam  fitters 0.598 

Stone  cutters 0  570 

Stonemasons 0  610 

Steel  erectors 0617 

Tile  layers 0  652 

.Average  rate 0 .  578 

Average  increase  (over  1913)  .    .    . 


1913  as  the  basic  year.  For  the  pur- 
pose of  illustrating  the  computation  of 
wages  by  statistics,  let  us  assume  that 
last  spring  a  study  of  economic  condi- 
tions showed  that  basic  wages  in  the 
building  trade  for  1921  should  be  1.6 
times  those  of  1913. 

The  two  accompanying  tables  have 
been  constructed  from  data  taken  from 
the  Monthly  Labor  Reviem  of  the 
U.  S.  Department  of  Labor.  A  care- 
ful  study   of   these   tables   shows   that 


1916 
0  713 
0  562 
0  568 

0  604 
0  539 
0  586 
0  540 
0  514 
0  678 
0  571 
0  707 
0  637 
0  543 
0  634 
0  604 
0  646 
0  641 
0  671 


1917 
0  734 
0  610 
0  602 
0.633 
0  559 
0  624 
0  580 
0  533 
0  685 
0  591 
0  728 
0  662 
0  573 
0  658 
0  633 
0  671 
0  678 
0.704 


1918 
0  789 

0  668 
0  662 
0  727 
0  6b7 
0  695 
0  634 
0  577 
0  718 
0  652 
0  761 
0  724 
0  671 
0  723 
0  673 
0  731 
0  777 
0  723 


1919 
0  878 
0  774 
0  745 
0  797 
0  700 
0  799 
0  707 
0  640 
0  798 
0  763 
0  883 
0  823 
0  737 
0  807 
0  798 
0  823 
0  882 
0  788 


1920 
I  200 
I  034 
I  010 
1.032 

0  970 

1  051 
0  953 

0  016 

1  051 
1  041 
I  152 
1  064 

0  088 

1  070 
I  043 


Tins 

0  471 

1  157 
I  001 
1  023 
I  057 

0  984 

1  018 
0  962 

0  955 

1  136 

0  976 

1  145 
1.000 

0  983 
1.069 

1  041 


1921 
I  004 
0  848 
0  870 
0  904 
0  831 
0  865 
0  809 
0  803 
0  983 
0  823 
0  992 
0  937 
0  830 
0  916 
0  888 
0  928 
0  935 
0.970 


any  city  and  making  a  comparison  with 
the  1913  average  for  the  country  a  fair 
1913  carpenter's  basic  wage  may  be 
found  for  that  particular  city,  and  the 
1921  carpenters  wage  computed  by 
applying  the  1.6.  The  1921  wages  for 
the  other  skilled  trades  would  then  be 
found  by  adding  the  same  increase  in 
cents  per  hour  to  the  1913  country 
average  wages. 

The    table    of    unskilled    labor    and 
helper's  wages  is  computed  in  the  same 


TABLE  II.      PAST  AND  COMPUTED  WAGES  OF  LABORERS.  TENDERS  AND  HELPERS 

IN  THE  BUILDING  TRADES 

U.  S.  Average  May  Rates  per  Hour 

191}        1914         1915        1916        1917        1918  1919        1920  Plus  pu""d 

0  440  1921 

Building  laborers 0  309     0  312     0  312     0.327     0  361     0  423  0  482  0  698  0  749  0  494 

Hod  carriers 0.356     0.359     0  363     0  373     0  416     0  487  0  569  0  825  0  796  0  541 

Marble  .-cttcrs' helpers.  .      .      0  404     0.408     0.408     0  408      0  432     0.453  0   517  0  873  0  844  0   580 

Phistercrs  laborers 0  409     0.417     0.417     0.429     0  458     0.528  0.601  0.871  0  849  0  594 

Stiam  fitters  helpers 0.312     0.319     0.328     0.331     0  353     0  409  0  490  0  709  0  752  0  497 

Tilc  layers  helpers 0.359     0.362     0.373     0.387     0.398     0  409  0.498  0.814  0.799  o!  54< 

.y-eragerate 0.358     0.363     0  367     0.376     0.403     0  451  0.526  0.798  0  79^  0  543 

Average  mcreaac  over  191}     0.005     0.009     0.018     0.045     0.093  0.168  0.440  0.440  o!l85 


the  differentials  between  the  wages  of 
the  trades  remained  about  the  same 
during  the  period  covered.  During 
the  first  years  the  relation  remained 
almost  exactly  the  same.  Later  on  it 
varied  slightly,  and  during  the  sky- 
rocketing of  wages  the  trades  making 
the  most  exorbitant  demands  made 
.some  gains  over  the  trades  that  were 
more  modest. 

In  the  table  of  wages  of  skillerl  me- 
chanics (Table  I)  the  column  headed 
"1913  plus  0.47.1"  was  computed  by 
giving  each  trade  the  same  advance 
over   wages    in    1913,   or   the   last   full 


manner  as  the  table  of  the  so-called 
-skilled  trade  wages  with  the  laborer's 
wage  as  the  basic  wage.  Computation 
for  any  city  for  unsk-lled  labor  rates 
would  be  made  in  the  .nme  manner  as 
in  the  case  of  skilled  labor. 

It  \yould  seem  that  for  some  time 
statistics  are  to  be  the  governing  factor 
in  the  determination  of  wage  scales. 
If  we  are  working  back  toward  1913 
conditions  it  is  not  going  to  be  easy  to 
argue  that  if  we  were  to  arrive  at  that 
point  the  different  trades  should  have 
the  same  differentials  in  pay  that  they 
did  in  1913. 
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Engineering  News-Record's  Cost 
Index  1915  to  Date 

Engineering  News-Record's  Construc- 
tion Cost  Index  Number  is  iiere  tabu- 
lated monthly  from  January,  1915,  to 
December,  1921,  inclusive.  Next  week's 
issue,  Jan.  5,  whicii  will  feature  the 
Business  Side  of  Construction,  will 
carry  the  complete  monthly  list  of  the 
Cost  Index  Number,  with  chart  and  an 
explanation  of  the  Number. 


ENGINEERING    NEWS-RECORD    CONSTRfCTION    COST    INDEX    NUMBER 


January.  .  . 
Fcbraar>*.  ■ 

.March 

April 

.\Iay 

June 

July 

.\ugust 

iM*ptember. 

October 

November. 
December. 


1915 
86  12 
87.36 

87.66 
90.16 
90  16 
88  96 

90  51 

91  76 
93.01 
96  16 

101  06 
107  Ob 


(100 
1916 
130  46 
134  46 
142  9b 

147  51 

148  86 
146  51 

145  76 

146  56 

149  56 
152  91 
155  66 
167  15 


1913) 
1917 
167.75 
167  75 
175  66 
183  41 
187  61 
109  26 
204  01 
198.41 
190  31 
167  II 

166  50 

167  II 


1918 
184.51 
184  51 
184.51 
186  01 
186  01 
186.31 
188.65 
193.85 
193  85 
193  85 

193  55 

194  75 


1919 
198.05 
201.50 
198.05 
191  25 
191  25 
191  85 
193  65 
196.65 
202  85 
202.25 
206.85 
206  85 


1920 
206  55 
225  10 
240.85 
265.20 
268.90 
273.80 
265.65 
252.00 
255  20 
255  20 
255  32 
251    62 


1921 
230.87 
230.67 
224.21 
213.87 
210.82 
209.  U 
203.12 
I93.«7 
188.27 
182  57 

166  32 

167  82 


Weekly  Construction  Market 


THIS  limited  price  list  is  published 
weekly  for  the  purpose  of  giving  cur- 
rent prices  on  the  principal  construction 
materials,  and  of  noting  important  price 
changes    on    the    less    important    materials. 


Moreover,   only    'he  chief   cities  are   quoted. 

Valuable  suggestions  on  costs  of  work 
can  be  had  by  noting  actual  biddings  as 
reported   in  our  Construction    News  section. 

The    first     issue    of    each    month    carries 


complete  quotations  for  all  construction 
materials  and  for  the  important  cities.  The 
la.st  complete  list  will  he  found  in  the 
issue  of  December  1  ;  the  next,  on  Jan- 
uary 5. 


Steel  Products:  New  York 

Structural  shapes,  100  lb $2   >  8 

Structural  rivets,  100  lb j.  .iO 

Reinforcing  bars,  j  in.  and  larger,  100 

lb 2.68 

Steel    pipe,    black,   2i   to   6   in.   lap, 

discount 61% 

Cast-iron  pipe,  6in.  and  over,  ton     47.30@48.30 

Concreting  Material: 

Cement  without  bags,  bbl 2 .  30 

Gravel,  J  in.,  cu.yd 1 .  75 

Sand,  cu.yd 1.00 

Crushed  stone,  J  in.,  cu.yd 1.80  to  1.90 

Miscellaneous: 

Pine,  3x12  to  12x12,  20  ft.  and  under, 

M.ft 49.00 

Lime,  finishing,  hydrated,  ton 16.99 

Lime  common,  lump,  per  bbl. . . .  —3  .CO@3.l9 
Commonbrick,dehvered,  1,000..  17.40(0;  18.40 
Hollow     building     tile,     4x12x12, 

block Not  used 

Htllow    partition    tile     4x12x12, 

block 11120 

Linseed  oil,  raw,  5  bbl.  lots,  gal 72 

Common  Labor: 

Common  lal)or,  union,  hour .75 

Common  labor,  non-union,  hour 


Atlanta 

Dallas 

Chicago 

Minne- 
apolis 

Denver 

San 
Francisco 

Seattle 

Montre 

?4  00 

5.25 

i?4.00 
5.50 

22.88 
3.43 

23.06 
4  IS 

83.75 
4.25 

J3.45 
5.50 

-fSS3.85 
4.25 

?4.00 
6.50 

3.20 

3.50 

2.68 

-2.96 

3.57J 

3.00 

3.75 

2.75 

57.65% 
45.00 

45% 
54.30 

57% 
44.10 

M.9-5% 
47.80 

41% 
52.00 

53.7% 
50.00 

—55% 
55.00 

35.10 
60.00 

2.69 
1.85 
1.25 
2.00 

2.55 
2.25 
2.25 
3.20 

1.97 

2.00 
2.0(1 
1.60 

2.26 

1.50 

.50 

2.25 

3.10 
2.50 
1.10 
3.50 

2.84 
2.25 
1.50 
2.25 

3.10 
ISO 
1.50 
3.00 

3.12 
1.50 
1.25 
2.10 

38.00 

19.(0 

1.50 

9.00 

34  00 

25  00 

2.75 

12.72 

48  (X. +36.00 

18,00     29.00 

1.40       1.40 

11.00     17.00 

50.00 
30.00 
2.95 
14.00 

30  00 

22.00 

1.90 

15.-^0 

22  00 
27.00 
3.25 
14.00 

120.00 
21.00 
11. OO 
16.00 

.0675 

.13 

.0821     .0792 

.09 

.12J 

.10 

.08®.  29 

.0675 

.13 

.0(57   .... 

.10 

.145 

.11 

.88 


.80 


.90 


—82  .79 


.35  72  J        .50 

.20  .3S0i  45       .35®. 40   .50 


.SO@.55 
.3S@.40 


Kxpliinatiuii  of  Tricen — Prices  are  to  con- 
tractors in  car:o;id  lota  unless  othur  iiuan- 
ties  are  specified.  Increases  or  decreases 
from  previous  quotations  are  indicated  by 
r  or  —  signs.  For  sleil  pipe,  the  pre- 
vailing discount  from  list  price  is  given: 
45-5%  means  a  discount  of  4u  and  5  per 
cent.  45iii5ii  means  a  range  of  45  to  5i)  per 
cent.  Charge  of  15c.  per  100  lb.  for  cutting 
reinforced  steel  Into  2-ft  lengths  or  over. 
New  York  quotations  are  delivered  except 
tiles,  which  are  "on  trucks."  Common  lump 
lim«  per  3Sii-|b.  net  ;  lioih  lumii  and  hy- 
drated quoted  f.o.b.  cars  New  York.  Sand 
grave]  and  crushed  stone  are  quolnl  along- 
side (lock.  Cement  and  steel  pipe  deliv.red 
to  contractors  on  Job.  Gravel  reMily  mixed 
%Z  per  cu.yd.    Cliicugo  quotes  hydrated  lime 


in  .'lO-lb.  bags ;  common  lump  lime  per 
ISO-lb.  net.  .tlinnrapoliM  quotes  on  fir  in- 
stead of  pine.  Brick  and  hollow  tile  de- 
livered. Ci'ment-oii  cars ;  $2.45  delivered. 
CJravel.  sand  and  cruslied  stone  quote  at  pit. 
We  quote  on  brown  lime  per  180-lb.  net ; 
white  is  ?1.70  for  Kelly  Island  and  $1.5.") 
for  Sheboygan.  Common  labor  not  organ- 
ized. Denver  quotes  cement  "on  tracks"  ; 
gravel  and  sand  at  pit.  stone  on  cars,  lime, 
brick,  hollow  tile  and  mmber  on  job.  Tile 
price  is  at  wareliouse.  Linseed  oil.  deliv- 
ered. Common  lump  lime  jjcr  180-lb.  net. 
Atlanta  quotes  sand,  stone  and  gravel 
per  ton  instead  of  cu.yd.  Common  lump 
lime  per  18ii-ib.  net.  I>iillu»  quotes  lime  per 
18ii-Ib.  bbl.  Steel,  cement,  cast-iron  pipe  and 
crushed    stone    f.o.b.    cars,    other    m.iterials 


.75  .50(ff.6O 

.50@.SS  .50     .2S(g'.30 


delivered.  San  FranciHco  quotes  on  Heath 
tile.  5J  X  8  X  11  J.  I'rices  are  all  f.o.b.  ware- 
liouses  except  C.  I.  pipe,  which  is  mill  price 
plus  freight  to  railway  depot  at  any  ter- 
minal. Common  lump  lime  per  ISO-lb.  net. 
Lumber  prices  are  to  contractors  in  yards  at 
San  Francisco.  Senttle  quotes  on  Douglas 
fir  instead  of  pine.  Lump  finishing  lime  per 
ISO-Ib.  net.  Montreal  quotes  sand,  stone, 
gravel  and  lump  lime  per  ton.  Cement,  lime 
and  tile  are  delivered  ;  sand,  gravel  and 
stone,  on  siding ;  brick  fob.  plant  ;  steel 
and  pipe  at  warehouse.  Hollow  tile,  per  ft. 
Cement  price  is  in  Canadian  funds  (the 
Canadian  dollar  stands  at  'J1.2  cents).  Bag 
change  is  S0<'.  per  bbl.  Discount  of  10c.  per 
bbl.  for  payment  within  20  days  from  date 
of  shipment.      Steel  pipe  per   100   ft.   net. 


Slitrht  advances  are  reported  in  two 
important  construction  materiahs  during 
the  last  week.  Seattle  (|Uotes  stnjc- 
tural  steel  shapes  at  $3.85  as  against 
$3  75  per  100  lb.  and  Minneapolis  quotes 
Doutrfas  fir,  base  sizes,  at  $36  as  com- 
pared with  $3.5  per  M.  ft.  one  week  ago. 

Pittsburgh  quotes  an  average  reduc- 
tion of  $5  per  ton  on  wire  rods,  wire 
and  cut  nails,  making  the  present  price 
of  wire  nails  $2.50  as  against  $2.90  and 
cut  nails  $2.25  as  compared  with  $2.60 
per  keg  on  Dec.  1.  Wire  rods,  are 
quoted  at  $38  as  against  $42  per  ton  at 
the.  mill. 

Mill  shipments  of  steel  shapes  are 
riuotcd  in   Seattle  at  $3.47;  reinforcing 


Changes  Since  Last  Week 

bars  at  $3.37  per  100  lb.  An  additional 
discount  of  5  per  cent  is  quoted  on  steel 
pipe,  making  the  present  rate  55  per 
cent  as  against  50  per  cent.  Changes 
in  hollow  tile  and  brick  block  quotations 
are  expected  in  the  Seattle  district 
after  Jan.  1;  advances  in  lumber  are 
anticipated  owing  to  continually  in- 
creasing demands. 

Minneapolis  quotes  a  decrease  of 
12Jc.  on  reinforcing  bars,  making  the 
present  price  $2.96  as  against  $3.08i 
per  100  lb.  Common  lump  lime  is 
quoted  in  New  York  at  .$3(S)$3.49,  f.o.b. 
cars,  as  compared  with  the  former 
nuotation  of  $3.39(«)$3.69  per  lb.  (2Sn 
lb.   net.)    Linseed  oil   is   quoted   in   San 


Francisco  at  82c.  as  compared  with  83c. 
per  gal.  last  week. 

The  National  Lumber  Manufacturers' 
Association  reports  production  27  per 
cent;  shipments  33  per  cent  and  orders 
36  per  cent  below  normal,  for  the  week 
ending  Dec.  23. 

The  Southern  Pine  Association  re- 
ports 76,534,077  ft.  of  lumber  cut; 
67,886,640  ft.  shipped  and  orders  for 
56,209,284  ft.  for  the  week  ending 
Dec.  17. 

The  West  Coast  Lumbermen's  Asso- 
ciation reports  for  the  same  period 
62,261,599  ft.  cut;  52,020,892  ft.  shipped 
and  orders  amounting  to  60.708.605 
ft.  b.m. 


PROPOSALS 

For  proposals  AdvertKed  see  tlie  pases 
iniinediately  following  the  "i'tttistrtictioii 
Mews"    Section. 

WATERWORKS 

Bids  See  Eng. 

Close  Xews-Record 

Jan.      3   Earlville.    Ill Dec.   29 

Jan.      3   St.    Paul.    Minn .Dec.   29 

Jan.     6  Phila..    Pa Dec.   29 

Jan.    11   Central    Islip,    N.   T Dec.  29 

Adv.    Dec.    22    and    29. 

Jan.   23   Madison,    S.     D Dec.   29 

Jan.  31  Atlanta.    Ga Dec.   29 

Adv.    Dec.     29. 

SEWERS 

Jan.     2  Marceline.    Mo Dee.   15 

Jan.     3   Indianapolis,    Ind Dec.   22 

Jan.      3   Detroit.    Mich Dec.   29 

Jan.      4  Columbus,  O Dec.  29 

Jan.     4  Appleton.    Wis Dec.   15 

Jan.     4  Dearborn.    Mich Dec.   22 

Adv.    Dec.    22    and    29. 

Jan.      7   Streator.    Ill Dec.    22 

Jan.   13   Milwaukee,    Wi.s Dec.      8 

Adv.    Dec.    8    to    29. 
Jan.   23   Madison.    S.    D Dec.   29 

WASTE  DISPOSAL 

Jan.     4  New   Orleans.    La Dec.   22 

BRIDGES 

Jan.     5  Sedgwick.   Kan Dec.  29 

Jan.   10   Lake    Charles,    La Dec.   15 

Adv.    Dec.    15   to   29. 

Jan.   10  Oklahoma     Dec.   29 

Jan.    14   Bradentown,    Fla Dec.   29 

Jan.   16- Royersford.     Pa Dec.   29 

Adv.    Dec.    29. 

RAILWAYS 

Jan.      9   Ontario      Dec.   15 

EXCAVATION  AND  DREDGING 

Jan.     4   Belzoni,    Miss Dec.   15 

Adv.   Dec.    15   to   29. 

Jan.      4  Carrollton.    Mo Dec.   29 

Jan.      6   Ivanhoe.    Minn Dec.    29 

Jan.      7   Riverton.    Wyo .Vov.   10 

Jan.      7   Duluth,    Minn Oct.    13 

STREETS  AND  ROADS 

Jan.      2   Petersburg,    Tnd Dec.   22 

Jan.      3   Gaston,   N.   C Dec.   29 

Adv.   Dec.   29. 

Jan       3   Stockton,    Cal Dec.   15 

Jan.      3   Lewisburg,    W.    Va.     Dec.   22 

Jan.      3   Akron.    O Dec.   22 

Jan.      3   San  Lui.s  Obispo,  Cal Dec.   22 

Jan.      3  Jacksonville,    Fla Dec.   22 

Jan.      4    Florida     Dec.    15 

Jan.      5   Florida     Dec.   15 

Jan.      5   Jackson,     Mich Dec.   29 

Jan.      5   Virginia    Dec.   29 

Jan.      6   Gladwin.    Mich Dec.   29 

Jan.      6   Marlin,     Tex Dec.   29 

Jan.      6   Denton,    Tex Dec.   29 

Jan.      9   Dallas.    Tex Dec.   29 

Jan.      9   Benton,     111 Dec.   29 

Jan.      9   Elmhurst.     Ill Dec.   29 

Adv.  Dec.  29. 

Jan.   10  Palalka,    Fla Dec.  22 

Jan.    10   Akron,    O Dec.   29 

Jan.    10   Bridgeton.    N.    J Dec.   29 

Jan.   10   Oklahoma     Dec.   29 

Jan.    10  Jasper.     Tex Dec.   29 

Jan.   10  Georgetown,    Tex Dec.   29 

Jan.   1 2  Wiscon.iin     Dec.   29 

Jan.   14   Bradentown.    Fla Dec.   29 

Jan.   16   California     Dec.   29 

Jan.   31  Lake  Wales,   Fla Dec.  22 

Adv.    Dec.    22    and    29. 

INDUSTRIAL   WORKS 

Jan.      2   Plea.santvillc.   N.  J Dec.   22 

Jan.      3    I'hilH  .    I'a Dec.   22 

Jan.      5  St.   Loui.s,   Mo Dec.  29 

Jan,      7   Racine.     Wis Dec.   29 

Jan.  11   Middletown,    N.    Y Dec.  22 

Adv.    Dec.    22    and    29. 

Jan.    15   Corning.    la Dec.   15 

Jan.   19   Fargo.    .V.    I) Dec.   22 

BUILDINGS 

Jan.     2  New   Orleans.  La Dec.   29 

Jan.      3   Butler.    Ind Dec.   22 

Jan.     4  Cleveland,    O Dec.  29 


Bids  See    Eng. 

Close  News-Record 

Jan.      4  Los    Angeles.    Cal Dec.  29 

Jan.      4   Frankfort.  Kv Dec.  29 

Jan.      4  Ottawa.    Ont Dec.  29 

Jan.      5   Gettvsburg,    Pa Dec.  29 

Jan.      5   New    York.    N.    T Dec.  29 

Jan.      5   Cookeville.    Tenn Dec.  22 

Jan.      5   Murfreesboro.    Tenn Dec.  29 

Jan.      5   New    York,    N.    Y Dec.  29 

Jan.      5   Nashville.    Tenn Dec.  29 

Jan.      6   Columbus.    O Dec.  29 

Jan.      6   Harri.sburg.     Pa Dec.  22 

Jan.      8   Indianapolis.    Ind Dec.  29 

Jan.    10  Fayetteville.    N.    C Dec.  29 

Jan.   10   Indeiiendence.    Kan Dec.  29 

Jan.   10  Marathon,     ^Vis Dec.  22 

Jan,   10  Manitowoc,    Wis Dec.  22 

Jan.   12   Secaucus.    N.   J Dec.  29 

Jan.   17  Newcastle.    Ind Dec.  22 

Jan.  17   Institute  (Sturgeon  Bay  P.  O.). 

Wis Dec.  22 

Jan.   18  Grand    Rapid.s.    Mich Dec.  22 

Jan.   24   Grand     Rapids.     Mich Dec.  22 

Jan.    24   Madison.    Wis Dec.  22 

Jan.    30  Grand    Rapids.    Mich Dec.  22 

Feb.      1   Williamsport.    Pa Sept.  8 

Feb.      1   Duluth.    Minn      Oct.  27 

Feb.      2   Battle  Ground,    Ind Dec.  29 

MISCELLANEOUS 

Jan.      3   Electroliers — Redwood    City. 

Cal Dec.  15 

Jan.      3  Road    Machinery — Lancaster. 

Wis Dec.  29 

Jan.      3   Street    Signs    —    Minneapolis. 

Minn Dec.  29 

Jan.      4   Turbo-Generator    — •    Lincoln, 

Neb Dec.  15 

Jan.      4   Railway    Material — San    Fran- 
cisco.    Cal Dec.  15 

Jan.      4  Wharf     Cranes — Rochester, 

N.    Y Dec.  8 

Adv.    Dec.    8    to    29. 

Jan.      6   Station     Finish  —  New    York. 

N.    Y Dec.  22 

Jan.   11   Electrical       Work — Buffalo, 

N.    Y Dec.  22 

Jan.   11  Asphalt   Heating   Plant — Santa 

Rosa.     Cal Dec.  29 

Jan.   11   Refrigeration  System — Roches- 
ter.   N.    Y Dec.  22 

Jan.   12   Distribution    System — Water- 
town     S.    D Dec.  15 

Jan.    12  Terminal     Sub-structure     — 

San    Francisco,   Cal Dec.  29 

Jan.    18   Station    Finish  —  New   York. 

.V.    Y Dec.  29 

Feb.      7   Shafts   and   Tunnel — Jersey 

City,    N.    J Dec.  29 


Where    nnme    of   offiriiil 

is    not 

riTCB 

inquiries    sliniild     he    addre 

Hxed    t 

)    City 

flerk.     County     ClerU    or    c 

orrenpi 

indinc 

ofTirial. 

Waterworks 

ritorosKi)    WORK 

O.,  Hellsville — Plans  improving  water- 
works. $3011.(1110.  Morris-Knowles.  Inc., 
1200   Jones   Law    BUlg.,    Pittsburgh,   engrs. 

Win..  Beaver  Dam — Soon  takes  bids, 
centrifugal  pump  with  motor,  in  pumping 
station.     W.   A.   Ger^en,  elk. 

la.,  Moultop — Making  plans  waterworks. 
$46,000.  Henningson  Eng.  Co..  Xatl.  BIdg.. 
Omaha.    Neb.,    engrs. 

S.  D..  Vermilion — Making  plans  reservoir 
and  iron  pipe  line  connecting  present  pump- 
ing plant.  $30,000.  J.  M.  Brown.  Vermil- 
ion, engr. 

Que..  Montreal — A.  E.  Doucet.  City  Hall, 
dir.  Pub.  Wks..  soon  takes  bids.  11.000  ft. 
pipe  in  Cremazle  Blvd..  $80,000  ;  5.000  ft. 
24  in  pipe  in  Ville  Emard  .\ve..  $90,000  ; 
30   in.  pipe  in  various  streets.   $266,000. 

Ont..  Sarnla — Election  .Tan.  2.  to  vote 
on  $15,000  bonds  for  extending  mains. 
Prices  wanted  on  6  and  8  in.  c.i.  mains.  M. 
D.  Stewart,  elk. 

nin.s  nKsiKKi) 

Pa.,  Phlla. — Jan.  6,  by  F.  H.  Caven.  dir. 
I)ub.  wks..  furnishing  and  geiier.ai  construc- 
tion of  foundations  for  pumiiing  station  at 
Belmont  pumping  station.  8.000  lb,  steel, 
200  cu.yd.  concrete.  50ii  cu  yd.  excav.,  $25.- 


000.  high  pressure  steam  and  water  pipes, 
exhaust  Ijnes.  covering  for  pipe,  valves.  10 
in.  oil  separator.  3  separators,  etc.  $18,000  ; 
laving  cable  at  Roxboro  and  Belmont 
pump  stations,  $30,000.  C.  E.  Davis.  City 
Hall,    engr. 

Ga..  Atlanta  —  Jan.  31.  by  Purchasing 
Agent,  Citv  Hall,  filter  plant  and  reser- 
voir. P.  H  Xorcross,  1405  Candler  Bldg.. 
consult,   engr.  ;  adv.  this  issue. 

Ind..  Marion — Alvord  &  Burdick,  engrs., 
8  South  Dearborn  St.,  Chicago,  receiving 
bids   altering   pumping   station,    new    5.000,- 

000  gal.  steam  pump,  for  city.  ?50,000. 
Noted  Dec.   1. 

111..  Earlville — Jan.  3.  by  F.  H.  Smith, 
city  elk.,  for  double  acting  deep  well  pump 
driven  by  oil  or  gasoline  engine.  $65,000. 
Engineer  not   announced. 

Minn..  St.  Paul — Jan.  3,  by  H.  W.  Aus- 
tin, city  purch.  agt..  39  tons  c.i.  water 
specials,  300  coils  I  in.,  200  coils  3  in.. 
50  coils  1  in..  50  coils  IJ  in.  lead  pipe. 
1.500  lb.  lead  wool.  55  tons  pig  lead  in  100 
lb.   pigs.      O.    Claussen.    city   engr. 

S.  D..  Madison — Jan.  23.  waterworks  ex- 
tensions, incl.  8.655  ft.  4-10  in  mains,  5,000 
c.i.  fittings,  etc.  $25,000,  C.  A,  Trimmer, 
city  engr. 

BIDS    RECEIVIID 

Mich..  Monroe — For  rein. -con.  filtered 
water  reservoir,  from  Kitchell  Constr.  Co.. 
Monroe.  $41,573  ;  Duboise  Constr.  Co., 
Flint.  $46,395  ;  Realty  Constr.  Co..  Monroe, 
$49,013. 

Cal.,  Fullerton — For  240  x  320  ft.  reser- 
voir, from  P,  H.  Ehlers.  1959  North  Ray- 
mond .\ve.,  Pasadena,  $49,360  ;  Mercereau 
Bridge  Co.,  313  North  Ave.  22.  Los  Angele.s, 
$49,390;  Bent  Bros.,  1714  Eagle  St.,  Los 
Angeles,  $51,000.     Noffed  Dec,  8. 

CONTRACTS   AWARDED 

Mich.,  Flushing — Will  extend  water 
mains  and  install  new  pumping  equipment. 
by  day  labor.  $60,000.  United  Eng.  Corp.. 
522  Griswold  St.,  Detroit,  engrs. 

Neb.,  Lincoln — Furnishing  one  1,000  hp 
economizer,  to  Green  Fuel  Economy  Co.,  90 
West  St„  New  York,  $16,662;  2  chain 
grate  stokers  for  50o  hp.  i>oilers.  to  Kent 
Eng.  Co..  Omaha,  $6,917;  1  superheater 
for  two  500  hp.  boilers,  to  Power  Specialty 
Co.,  Ill  Bway.,  New  York,  $3,450;  2  soot 
blowers,  to  Diamond  Power  Specialty  Co., 
Kansas  City,  $922  ;  1  centrifugal  driven 
boiler  feed  pump,  to  C.  H.  Carr  Mchv.  Co., 
411  Mutual  Bldg..  Kansas  City,  Mo.,  $1,286; 

1  open  feed  water  heater,  to  Kent  Eng. 
Co.,  Omaha.  $5,318;  1  hot  process  water 
softener,  to  International  Filter  C;o.,  38 
South  Dearborn  St.,  Chicago,  $3,230.  Noted 
Dec.    1. 

Wash..  Yakima — For  pipe  line  system,  to 
Burnett  &  Deming.  Bellingham.  $181,877. 
Noted    Dec.    i: 

Cal..  ReddinK — Pacific  Gas  &  Electric  Co., 
will  improve  reservoir,  install  filtration 
plant,  re-roule  and  install  new  mains,  by 
(lay  labor.  Cost  between  $40,000  and  $60,- 
000,      R.  A.   Monroe,   engr. 

Sewers 

PROPOSED    WORK 

Conn.,  Stratford — Town  plans  to  issue 
$250,000  bonds  to  e.vtend  sewerage  system. 
R.  K.  Hunter,  mgr. 

P»..  McKees  Rocks — See  "Streets  and 
Roads." 

N.  c.,  Hamlet — See  "Streets  and  Roads." 

O.,  Warren — Comrs.  Trumbull  Co.  open 
bids,  after  Jan.  1,  4  mi.  8  in.  rein. -con.,  1 
mi.  10-12  in.  vitr.  clay,  i  mi.  15  in.  seg- 
mental block  and  3  mi.  10-24  in.  tile 
sewers,    Brooktield    Twp.      $150,000. 

Mich..  Northville — Plans  being  prepared 
for  .sewerage  system  incl.  50.0{I0  ft.  8-15  in. 
vitr.  pipe.  1.500  ft.  8-15  in.  c.i.  pipe,  .sew- 
age treatment  works,  .settling  tank,  etc 
$110.00.  C.  W.  Hubbell,  2348  Penobscot 
Bldg..    Detroit,    engr. 

MIcU.,  River  RouKF — Plans  being  pre- 
pared 2  mi.  main  outlet  sewer.  4-6  ft. 
dlam..  de|)th  of  cut  10  ft.  $100,000.  G. 
Jerome,    1331   Majestic  Bldg.,   Detroit,   engr 

Mleh.,  Sprlnitwells— A.  Roth,  village 
engr.    and    C.    W.    Hubbell.    consult,    engr.. 
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Sewers   (Continued) 

2348  Penobscot  BIdg..  Detroit,  opens  bids 
about  Jan.  31.  concrete  or  brick  sanitary 
sewers  in  Pix.  Mulkey  and  Southern  Aves. 
5   ft.   5J   and   6   ft.   in   diam. 

la..  Decorah — Making  plans  sanitary 
.sewerage  svstcm.  incl.  tlushtank.«.  manholes 
and  lampholes.  $30.»iMl.  F.  M.  Hughes, 
elk. 

Minn.,  VirBinia — Making  plans  extending 
sewerage  system.  $;;4,t>61  ;  enlarging  sludge 
beds  at  purification  plant,  $7,500.  E.  F. 
Johnson,  city  engr. 

WU.  Fox  Lnkt' — Plans  2  mi.  sewerage 
system.  $60,000.  W.  F.  O'Connel,  elk. 
Kngineer  not  selected. 

Wis  Milwaukee — Metropolitan  Sewer- 
age Comn.,  221  Grand  .-Vve..  making  surveys 
intercepting  sewers  to  drain  Milwaulvee 
Co  S.OOO  ft.  36  and  48  in.  concrete  pipe 
in  Watertown  Plank  Rd.  from  40th  St. 
here,  to  City  of  Wauwatosa  :  10,000  ft.  30 
in.  concrete  pipe  in  National  Ave.  from 
Milwaukee  city  limits  to.  West  Allis :  400 
ft.  20  in.  c.i.  pipe,  under  Milwaukee  River 
from  I.ake  St.  on  west  side  to  east  side; 
4  000  ft.  30  in.  concrete  pipe,  from  ea.st 
end  of  above  syphon  along  Milwaukee 
River  north  to  village  of  Whitefish  Hay  ; 
18-36  in.  concrete  pipe  from  foot  of  Lake 
St.  at  Milwaukee  River  north  to  North 
Milwaukee.  $3,000,000.  T.  C.  Hatton,  City 
Hall,  engr.     Noted  Nov.  10. 

Wi§.  Milwaukee — Sewerage  Comn.  mak- 
ing plans  and  takes  bids  in  spring  5,500  ft. 
36  in.  concrete  intercepting  .sewer  in  Na- 
tional Ave.  from  ISth  Ave.  to  city  limits 
and  1.80O  ft.  of  48  in.  in  Becker  St.  from 
6th  Ave.  to  l.st  Ave.  $1,300.0011;  bids  dur- 
ing winter  tor  264  sluice  gates  and  6  in. 
mud  valves,  also  large  number  of  gate 
valves  in  connection  with  sewage  disposal 
plant  on  Jones  Island.  T.  C.  Hatton.  City 
Hall,   engr. 

Nev..  Gardnerville — Making  plans  sewer- 
age system.  13,000  ft.  6-12  in.  vitr.  pipe, 
manholes,  flushtanks  and  concrete  septic 
tank.  $30,000.  L.  H.  Taylor  &  Co.,  309 
I.  O.  O.  F.  Bldg.,  Reno,  engrs. 

Que..  Montreal — Takes  bids  soon  for 
sewers  In  Sherbrooke  St.  E.  from 
Maisoneuve  to  St.  Jean  .\ves..  $235,000.  and 
from  St.  Jean  de  Dieu  Ave.  to  Poinle  Aux 
Trembles.  $398,000.  A.  E.  Doucet,  dir. 
pub.    wks. 

Ont.,  l^ndon — Takes  bids  about  Jan.  24. 
6-27  in.  sewer  pipe  for  sanitary  sewerage 
system.  $300,00".  H.  A.  Brazier,  city 
engr. 

BIDS    DESIRED 

S.  C,  HartBvllle — See  "Streets  and 
Roads." 

O.  ColumbuH — Jan.  4,  by  R.  \V.  Smith, 
dk.  Franklin  Co..  3  ml.  15-36  in.  joint  In- 
tercepting .sewer  In  Clinton  Dist.  2.  $130,- 
000.  E.  G.  Bradbury.  Gugle  Bldg.,  engr. 
Noted  Aug.  25. 

Mich.,  Detroit — Jan.  3.  by  Dept.  Pur- 
chase &  Supplies.  710  Marquette  Bldg.. 
sewer  pumping  apparatus,  incl.  suction 
pump  on  standard  chassi.s,  gasoline  driven. 
$5,000. 

8.  D.,  MadlHon — Jan.  23,  sewer  improve- 
ments, incl.  13.725  ft.  6-12  in.  vitr.  pipe, 
216  ft.  12  in.  c.i.  pipe,  38  manholes,  etc. 
$10,000.     C.   A.   Trimmi^r,   city  engr. 

BIDS    RECEIVED 

N.  T.,  Brookl.vn — H  Riegelmann,  boro 
prca.,    Boro    Hall,    opened    bids    Dec.    21     in 

(1)  83rd  St.,  (2)  Maple  St..  (3)  Ave.  S., 
(4)  Ave.  V,  (5)  RIvcrdale  Ave.,  from 
Tomnsetti  &  Co.,  1133  60th  St.,  (1)  77% 
of  engineers  estimate  ($7,000).  (2)  91% 
($5,500),  (5)  lOS'.o  ($500);  F.  Frey.  818 
Ocean  Parkwav.  (1)  82.116';  ;  Murphy 
Bros.,  8856  26th  Ave.,  (1)  84%,  (2)  871'/,  ; 
J.  V.  Tlmoney  Co.,  220  East  201st  St.,  New 
York,  (2)  91'/t.  (5)  HOrj  ;  G.  L.  Schrade, 
193     Beach     lOSih     St.,     Rockaway     Beach, 

(2)  94%,  (3)  81.81',;,  ($2,000)  (4)  82.37% 
($2,000),  (E)  134';:  J.  J.  Ouinnn  Conlg. 
Co.,  2314  Gravesend  Ave..  (3)  85%.  (4) 
857r  ;  A.  M.  llazell.  Inc.,  26  Cortlandt  St.. 
New  York,  (3)  92%  :  D.  G.  McDonald,  (4) 
81%.     Noted  Dec.  21. 

N.  Y.,  I.onit  I»lnn<I  rily— M  E.  Connolly, 
pres.    Queens    linro,    Qu.'eiis    Subway    Hldg., 

opi-ned    bills    1 2".    sewer    in    (1)    Grand 

St.,  (2)  Wl.-rlleld.  (3)  Jcfrers..n  Av.-.,  (1) 
Cooper  Ave..  (5)  .Meiropolilan  .\vi- ,  (fi) 
1B3rd  St.,  (7)  llnydock  (20ihl  St.  (8) 
Sanford  Ave..  (9)  9fith  Ave.  (WIndoin  St  ). 
temporary  dry  winthir  How  scwit  In  (10) 
Junction  Ave.  reconstructing  outlet  :il  (It) 
Far  Uockawav  Dlsposiil  I'hint.  from  J. 
Gallow.  (1)  $3,675.  (."i)  $8,466.  (0)  $1,880, 
(10)    $11,541;    Peace   Bros.,    Inc.,    20    Main 


.■^t..  Flushing.  (3)  $4,686.  (4)  $4,864.  (d) 
$10,916.  (G)  $1,816.  (71  $1,677.  (8)  $2,78!>. 
(9)  $1,752.  (10)  $11,761;  J.  P.  Clancy.  Inc.. 
Long  Island  Cit.v.  (1)  $4,520.  (3)  $5,003. 
(8)  $3,332,  (9)  $1,639;  H.  J.  Jlullin  Contg. 
Co.,   Fulton   St.  and  Twombly   PI.,  Jamaica, 

(2)  $3,852,  (3)  $4,498.  (5)  $9,046.  (7) 
$2,359.  (8)  $3,077.  (9»  $1,482.  (10)  $10,351, 
(11)  $4,564;  Kennedy  &  Smith,  Inc.,  93 
Amitv  St..  Flushing.  (1)  $3,737.  (2)  $3,693, 
(6)  $1,646,  (7)  $2,422;  J.  V.  Timoney  Co., 
200  East  201st  St..  .N'ew  York.  (2)  $3,664; 
P.  L.  Paino,  Woodhaven.  (4)  $5,841;  A. 
Rivera.  (11)  $4,450;  Tidus  &  Wright.  (11) 
$4,508.      Noted    IJec.    15. 

X.  J..  Passaic — Passaic  Valley  Sewerage 
Comrs.,  128  Market  St.,  Newark,  opened 
bids  Dec.  20,  central  portion  of  Sect.  19. 
Sta.  24  plus  42  to  Sta.  41  plus  no,  Garfield- 
Wallington-Passaic  Branch  Intercepting 
Sewer,  here.  (1)  l.lOn  lin.ft.  earth  excav. 
and  refill,  in  trench,  for  42  in.  concrete 
sewer,  (2)  558  lin.ft.  earth  excav.  and  re- 
fill,   in    trench,    for    4S    in.    concrete    sewer, 

(3)  1.000  cu.yd.  concrete  masonry,  etc., 
from  V.  Spiniello.  Orange.  (1)  $28.60  per 
lin.ft.,  (Z)  $21.80,  (3)  $15,  total,  $65,654; 
Cenedella  &  Co..  Milford.  Mass..  (1)  $29, 
(2)  $29,  (3)  $13).  $70,032;  .\rnolt-More. 
Inc..  45  Clinton  St.,  Newark.  (1)  $29.  (2) 
$40,     (3)    $14.    $75,520.      Noted    Nov.     24. 

COXTR.VCTS    .\W.4RDED 

N.  Y..  Long  Island  01t.v — M.  E.  Connolly, 
prcs.  Queens  Boro.  Queens  Subway  Bldg.. 
sewer  in  Waldron  St..  etc.,  to  F.  Gallo, 
940  Crescent  St.,  Astoria,  $65,879.  Noted 
Nov.   17. 

X.  C,  Charlotte  —  Extending  sewerage 
system,  to  Tucker  &  Laxton,  Realty  Bldg.. 
$36,836  ;  storm  sewers,  to  Mvers  Constr. 
Co.,  Meridian,  Miss.,  $54,132.     Noted  Nov.  3. 

Minn.,  Miiineapoits — Will  extend  trunk 
sewer  in  38th  Ave.,  N.E.,  to  (^entral  .\ve.. 
$60,000  ;  in  42nd  Ave.,  N.,  from  Tlu.mas  to 
Washburn  Aves.,  and  in  Washburn  Ave. 
from  42nd  to  35th  .4v6e..  $60,000  ;  trunk 
sewer  in  Linden  Hills  Dist.  $75,000  ;  relief 
sewer  in  21st  .\ve.,  N..  from  6th  to  Colfax 
Ave,,  continuation  of  Minnehaha  sewer, 
$100,000.  W.  C.  Elslierg,  city  engr.,  C. 
Ilstrup,  sewer  engr.  Worli  will  be  done  by 
day  labor. 

Mo..  Columbia — To  C.  J.  McCoy  Constr. 
Co.,  Emporia.  Kan.,  for  sewage  disposal 
plant,  here,  incl.  Imhoff  tank  and  dosing 
chamber,  complete,  $14,500,  sprinkling  filter 
complete,  $47,600,  sludge  filter  complete, 
$2,000,  .secondary  settling  tank,  $2,000. 
concrete  bulkhead.  $500,  5.100  cu.vd.  earth 
excav..  $1  per  cu.yd..  2.166  cu.yd.  rock 
excav.,  $4.50,  total,  $82,352  ;  sewer  mains. 
1,800  lin.ft.  d.s.  vitr.  pipe.  $1.05  per  lin.ft., 
20,550  lin.ft.  8  in.  pipue,  $0.50,  and  350 
lin.ft.  10  In.  pipe.  $0.65,  etc.,  total,  $39.- 
905.     Noted   Nov.   24. 

Wanh.,  Seattle — Bd.  Pub.  Wks.  clay 
trunk  sewer  and  laterals  in  53rd  Ave.  S. 
W..  to  Scalzo  &  Co..  1708  22nd  St.,  S., 
$95,612.      Noted   Nov.    17. 


Bridges 

I'KOPOSKI)     WORK 

FlH..  Cieiirwater — State  Rd.  Dept.,  Talla- 
hassee, takes  bids  about  Jan.  15,  Safety 
Harbor  Bridge,  1,200  ft..  2.000  cu.yd.  rein.- 
con..  and  Seminole  Bridge,  1,800  ft.,  2,500 
cu.yd.  rein. -con.,  Pinellas  Co.,  $60,000  and 
$90,000  respectively.  C.  E.  Burleson,  CO. 
engr..  J.  A.  Mortland,  state  highway  engr. 
Noted   Dec.   1, 

O.,  Oirard — Comrs.  Trumbull  Co.  (War- 
ren), open  bids  in  spring  2.000  ft.  rein.- 
con.  bridge.  Libertv  St..  $900,1100.  Wat- 
son Eng.  Co.,  4614  Prospect  St.,  Cleveland, 
engrs.      Noted    March    3. 

NpbrnHka  —  Dept.  Pub.  Wks.,  Lincoln, 
takes  bids  late  in  winter,  bridge  over 
Platte  River,  at  Brady,  to  have  seven  50 
ft.  concrete  arches ;  over  Platte  River,  at 
Lisco,  twelve  50  ft.  concrete  arches  ;  over 
Platte  River,  at  Sliver  Creek,  twenty  50 
ft.  concrete  arches  ;  over  Elkborn  River,  at 
Ewlng.  three  7o  ft.  pony  Pratt  trusses;  over 
Platte  River,  at  Oshkosh.  twelve  50  ft.  con- 
crete arches,  G.  E.  Johnson.  State  Dei>t. 
Pub.  Wks,,  engr. 

III.,  KorUford — Winnebago  Co.  making 
plana  Trask  Bridge,  rein. -con.  and  .sti'el, 
IS  ft.  roadway,  two  5  ft.  sidewalks.  $50,- 
000.      A.    R.    Carter,    Court    House,  engr. 

ITtnh — OicdMi — Stale  Rd.  Comn.,  Salt 
Lake  City,  opens  bids  earlv  In  1922,  reln.- 
eon.  viaduct  and  two  132  ft.  .steel  bridges. 
211  ft.  roadways,  for  Union  Pacific  K.R., 
Slate  and  F(;deral  Government.  $200,000. 
H.   C.  Means,  state  road  engr. 


BIDS    DESIRKD 

Fla..  Bradentown — Jan.  14.  by  Comrs. 
Manatee  Co.,  40  concrete  bridges,  six  50  ft. 
spans,  79  gal.  iron  culverts,  4  wooden 
tressles,  length  10.000  ft.,  in  Manatee  Oneoo 
Dist.  $100,000.  McElroy  Eng.  Co..  Gid- 
dens  Bldg..  Tampa,  engrs.  Former  bid* 
rejected.      Noted    Dec.    1. 

Oklahoma — Jan.  10.  by  E.  S.  Alderman, 
state  highway  engr.,  Oklahoma  City,  one  28 
ft.  concrete  girder  bridge,  one  210  ft.  trusg" 
and  two  50  ft.  trusses,  with  concrete  sub- 
structures, McCurtain  Co. 

Pa,.  Royersford — Jan.  16,  by  H  W 
Smedley,  controller  Montgomery  Co..  Court 
House,  .\"orristown,  3  span  rein. -con  bridge 
over  Schuylkill  River  between  here  and 
Spring  City ;  adv.  this  issue.  i 

Illinois — Dept.  Pub.  Wks.  and  Buildings,  I 
Div.  Highways.  Springfield.  following  J 
bridges.  (1)  1  concrete  and  substructure  for 
steel.  Route  13,  Sect.  9-B,  Saline  Co.  (2) 
superstructure  for  steel  span.  Route  13, 
Sect.  9-C.  Saline  Co.  (3)  1  concrete  and  1 
steel.  Route  13.  Combination  E.  Saline  Co. 
(4)  1  concrete  and  1  substructure  for  steel 
Route  13,  Sect.  10-B.  Gallatin  Co.  (5) 
superstructure  for  steel.  Route  13.  Sect. 
10-C.  Gallatin  Co.  (6)  1  concrete  and  1 
steel.  Route  13.  Combination  F,  Gallatin 
Co.  (7)  3  concrete.  Route  13,  Sect.  11-B 
Gallatin  Co.,  (8)  5  concrete  and  2  sub- 
structures for  steel.  Route  13.  Combination 
G,  Saline-Gallatin  Co.  (9)  5  concrete  and  2 
steel.  Route  13,  Combination  I.  Saline 
Gallatin  Co.  (10)  2  concrete.  State  Aid  6, 
Sect  P.  Rock  Island  Co..  from  Thornton  & 
Linden.  Areola.  (1)  $18,086  (7)  $6,956  (10) 
$4,322.  D.  Jenkins.  Terre  Haute.  Ind  (1) 
$18,106,  (4)  $8,778,  (7)  $9,041,  (8)  $3li.484 
Zimmerly  Bridge  Co..  Paris.  (1)  $19  994 
(4)  $9,998,  (8)  $40,000,  (10)  $5,435.  Stan- 
dard Eng.  Co..  Toledo.  O.,  (2)  $8,764,  (5) 
Jli,941.  Rochester  Bridge  Co.  Rochester 
Ind.,  (2)  $8,977.  Clinton  Bridge  Wks.,  101 
South  2nd  St.,  Clinton,  la.,  (2)  $9,057  (5) 
$19,964.  E.  F.  Clarke  &  Sons.  St.  Louis. 
Mo..  (3)  $32,031,  (6)  $32,379.  Decatur 
Bridge  Wks..  East  Eldorado  St.  &  Chicago. 
Illinois  &  Western  Rd..  Decatur,  (5)  $19  - 
93.->.  W.  H.  Shons,  109  Spring  St..  Free- 
port,  (4)  $11,037,  (7)  $510,503.  -M.  &  P. 
Contg.  Co..  Rockport.  Ind..  (8)  $46,000. 
L.  Weldon  Co.,  Davenport,  la.,  (9)  $S4,499. 
(10)    $5,556.      Noted    Dec.    8. 

Kan..  Sedgwiek — Jan.  5.  by  Sedgwick  Co., 
J.>0  ft.  rein-con.  T.  girder,  5  spans,  alter- 
nate two  125  ft.  rainbow  arch  span.s.  for 
Sedgwick  and  Harvey  Counties.  $50,000. 
M.  Roseberry,  Wichita,  engr.     Noted  Sept.  1. 

BIDS     RECEIVED 

Tex.,  Del  Rio — Val  Verde  Co.  opened  bid.<i 
Dec.  6.  4.i0  ft.  bridge  over  Pecos  River. 
(a)  three  150  x  IS  ft.  .steel  spans,  con- 
crete abutments  on  rein.-con.  piers  (b) 
three  150  ft.  steel  spans,  mass  piers,  (c) 
two  225  ft.  steel  spans  on  rein.-con.  piers, 
(d)  two  225  ft.  steel  spans  on  ma.ss  piers, 
from  McCall-Moore  Eng.  Co.,  308  Amicable 
Bldg..  Waco,  (a)  $64,705.  (b)  $6S.45S.  (c» 
$61,098,  (d)  $64,376;  Illinois  Steel  Bridge 
Co.,  c/o  H.  K.  Webb,  Box  351,  Dallas,  (a) 
$72,450,  (b)  $84,623,  (c)  $69,367.  (d)  $73,- 
S61  ;  J.  De  Puy.  Bedell  Bldg..  San  An- 
tonio, (a)  $81,632.  (b)  $88,898;  General 
Constr.  Co..  308  Cotton  Exch.  Bldg..  Ft. 
Wortli.  (c)  $75,892,  (d)  $77,615.  Noted 
Nov.    24. 

CONTR.XCTS    .AW.VRDED 

N.  Y..  KiifTalo — Pub.  Wks.  Comn..  Muni- 
cipal    I'.ldg.,    reconstructing,    renewing    and 


Abbey  Sts.,  $76,651  and  $84,616  respec- 
tively.    Noted   Nov.    24. 

N.  Y'.,  North  Tonawandu  —  Sec  "Mis- 
cellaneous." 

WiNronsIn — State  TTv.  Comn.,  Madi.son, 
Melrose  Bridge,  Jackson  Co..  to  Worden 
Allen  Co.,  Port  Washington  Rd.,  Milwaukee, 
additional  concrete  in  substructure  no 
greater  depth  $30,  additional  concrete  In 
substructure  greater  depth  $40.  less  con- 
crete substructure  $12.  total  $44,987.  Noted 
Dec.   1. 

Kan,,  Topekn — Shawnee  Co.,  to  P.  T^utt- 
johann,  2101  Kansas  St.,  Mill  Dam  BriclKc. 
$19,440,  Grove  Bridge,  $17,747.  Dnii.  :ui 
Bridge,  $12,347;  to  Rohr  &  Wavh.n.l. 
Leavenworth.  T.,awton  Bridge,  $5.;*k.1 
Countv  Line  Bridge.  $7,794  ;  to  Voba.k  & 
Roark.  McParlan.  .V.ileau  Bridge.  $6,091  ; 
to  St.  Josejili  SInicliiial  Steel  Co..  9tb  and 
Atchinson  Sts.,  St.  Jo.seph,  Mo.,  Si'ward 
Bridge,   $17,290.      Noted    Dec.    8. 

Minn..  New  t'lm — Stale  Hy.  Comn.,  St, 
Paul,  Bridge  3660,  and  Bridge  3661,  over 
Minnesota  River  n«ir  here,  for  Brown  and 
NIcollelt  Counties,  City  of  New  lt|m  and 
State,  to  Illinois  Steel  (^o.,  836  Security 
Bldg.,   .Minncapoll.s,   $48,792.      Noted    Dec.   8. 

Tex.,  DnIIns — See  "Streets  and  Roads." 
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Railways 


BIDS    DESIRED 

California — E.  Cox,  vice-pres.  Sugar  Pine 
Lumber  Co..  SiOl  1st  Natl.  Bank  Bklg..  San 
Francisco,  and  pres.  of  Minerets  &  West- 
ern R.R..  taking  bids  tor  all  work  in  con- 
nection with  grading  35.5  mi.  standard 
guage  railway  from  Fresno  into  timber 
lands,  incl.  grading,  filling,  excavating,  etc., 
trestle  construction,  masonry  and  concrete 
work,  4-42  in.  culvert  pipe ;  this  work  is 
for  Minerets  &  Western  R.R..  Madera,  a 
common  carrier.  Balance  of  railway,  19.5 
mi  .  making  total  of  55  mi.,  will  be  con- 
structed for  Sugar  Pine  Lumber  Co  .  from 
end  of  above  mentioned  road  into  timber 
property.  $2,500,000.  T.  L.  Russell, 
Madera,  ch.  engr.  tor  Minerets  &  Western 
R.R.     Noted   Dec.    22. 

CONTR.ACTS    AWARDED 

North  Carolina — Carolina  &  North  West- 
ern R.R..  Lincolnton,  3*  mi.  grading  from 
Mt.  Holly  to  Mountain  Island,  to  Bolton 
Constr.    Co.,    Marion,    $75,000. 

Excavation  and  Dredging 

PROPOSED     >VOKK 

Freiglit  Terminals — Denison,  Tex, — Mis- 
souri. Kansas  &  Texas  Ry.,  Railway  Bldg., 
St.  Louis,  Mo.,  making  plans  freight  ter- 
minals, incl.  switching  yard.s.  roundhouse, 
shop,  storeroom,  warehouse,  transfer  build- 
ings, fuel  oil  storage  tank  and  other  build- 
ings. F.  Ringer,  ch.  engr.  A.  L.  Sparks, 
c/o    owner,    archt.      $3,000,000. 

la.,  Toledo — Tama  Co.  making  plans  to 
straighten  Iowa  River,  to  drain  35.840 
acres.  $537,000.  F,  B.  IngersoU,  Marshall- 
town,   engr, 

Ont.,  I.ondon — London  Twp.  plans  6,  8 
and  10  in.  tile  drains.  $25,000.  F.  W. 
Farncombe,   Dominion    Savings  Bldg.,   engr. 

BIDS    DESIRED 

Minn,.  Ivanlioe — Jan.  6.  by  Lincoln  Co., 
Ditch  53,  62.707  cu..vd.  excav.  and  32,025 
ft.  6-32  in.  tile.  $45,511.  A.  L.  Swenson. 
aud. 

Mo.,  Carrollton — Jan.  4.  bv  Norborne  D. 
D.,  100  mi.  ditch  and  levee  work.  2.4!i4.100 
cu.yd.  excav.  $400,000.  Klliott  &  Harman 
Eng.  Co.,   Peoria,   111.,   engrs, 

BIDS    RECEIVED 

Cal„  Los  Aneeles — Dredging  and  filling 
Los  Angeles  Harbor,  San  Pedro,  (a)  east 
basin,  (b)  west  basin,  /rom  United  Dredg- 
ing Co.,  Central  Bldg.,  (a)  $ii.l224  per  cu. 
yd.  complete  in  7  month!5.  $0.1184  complete 
in  12  months,  (b)  $0,126  complete  in  9 
months,  $0.1184  complete  in  12  months; 
Los  Angeles  Dredging  Co.,  Los  Angeles, 
(a)  $0.1124,  (b)  $o.in89  ;  San  Francisco 
Bridge  Co..  Nevada  Bank  Bldg.,  San  Fran- 
cisco,   (a)    $0.1135.     (Ii)     $0.1435. 

CONTR.\CTS  .VW.\KI>ED 
Minn.,  Jackson — P.  D.  McKellar.  aud. 
Jackson  Co..  drainage  work  in  Jackson  and 
Noble  Counties.  Judicial  Diflcli  65  amd 
Judicial  Ditch  83,  to  D.  A.  Lahart.  Win- 
dom,  $9,000  and  $9,440  respectively;  Judi- 
cial Ditch  76.  tile  work  to  P,  Thompson, 
Windom,  $106,765;  Judicial  Ditch  84,  tile 
work  to  Nielsen  &  Sorensen,  Worthington, 
t38.216.     Noted  Dec.   8. 

Streets  and  Roads 

PROPOSKD     «<>KK 

Pa„  McKees  Rorlis — Boro.  c/o  Clerk, 
Municipal  Bldg..  plans  street  and  sewer 
improvements.  $150,000.  Engineer  not  se- 
lected. 

Va..  Portsmoutli  —  Norfolk  Co.  selling 
$259,000  bonds  improving  roads.  R.  B. 
Preston,  New  Kirn  Lildg.,  co.  engr, 

Nortli  Carolina — St-.ite  Hy.  Comn.,  Ral- 
eigh, plans  clearing,  grading,  bridging  and 
surfacing  21.6  mi.  road  from  Cullowhee  to 
Cashiers  Valley,  State  Project  9.">2.  Jack- 
son Co.,  $110,000;  clearing,  grading  and 
surfacing  13.85  mi.  from  .Vndrews  to  Mur- 
phy, State  Project  912,  Cherokee  Co..  $60.- 
000,  10.9  mi.  from  Dillsboro  to  Macon  Co. 
line,  State  Project  933,  Jackson  Co..  $50.- 
000;  grailing  and  surfacing  6  mi  from 
Toxawav  to  Jackson  Co.  line.  State  Project 
991,  Transylvania  Co.,  $30,0110  ;  grading, 
bridging  iind  surfacing  7.3  mi.  from  Spring- 
dale  to  Transylvania  Co.  line,  State  Project 
941.  Haywood  Co.,  $35,000.  C.  M.  Upham, 
state    highway   engr. 

N.      C.      Hamlet  —  Plans      hardsurfacing 

Streets    in    business    section    and    installing 

sanitary   .sewers    In    East    Hamlet.      $80,000. 

Fla..    Fort     Plerce^St.     Lucie    Co.    plans 

paving    25    mi.    Okecrhibee-Ft.    Pierre    Rd., 


probably  bituminous  macadam  on  rock;  14 
mi  Ft."  Pierce-Vero  Rd.,  bitummous  mac- 
adam or  asphalt  on  rock  or  cement  grouted 
brick.  $396,000,  E.  H.  Collins,  co.  engr. 
Fla.  Titusville — Brevard  Co  plans  pav- 
ing 6  mi.  highway  from  Indian  River  City 
to  St.  Johns  River,  probably  macadam  on 
8  mi.  rock.     $120,000. 

Fla...  Wanchnla — Plans  paving  10  mi. 
10th  .\ve..  Bav.  Orange,  Palmetto  and  Oak 
Sts.      $200,000. 

C.  .4kron — Voted  $500,000  for  resurfac- 
ing and  repairing  streets  in  1922.  E.  A. 
Kemmler.  300  Delaware  Bldg.,  engr. 

C,  Lisbon — Comrs.  Columbiana  Co.  open 
bids  in  spring  grading  and  brick  paving 
2:5  mi.  Lincoln  Highway,  west  of  here. 
$110,000  ;  8.7  mi.  Salineville-Wellsville  Rd., 
$120,000  ;  3  mi.  Unity-Youngstown  Rd., 
$70,000  :  2.5  mi.  Youngstown-Lisbon  Rd.. 
Center  Twp.,  $45,00o  ;  7.28  mi.  Hanover- 
Salem  Rd  .  $7.0.000  ;  5.3  mi.  Salineville- 
Lisbon   Rd.,   $90,000.      F.   Kirk,   co.   engr. 

Ill,,  Benton — Received  no  bids  Dec.  19. 
grading,  paving  and  building  sewers.  J  mi. 
South  Main  St.  $46,833.  Will  be  read- 
vertised.  C.  B.  Mautz,  city  engr.  Noted 
Dec.    8. 

III.,  Blnomington — Making  plans  paving 
various  streets,  brick  and  asphalt  on  con- 
crete. $250,000.  E.  Packard,  City  Hall, 
engr. 

111.,  Durand — Bd.  Local  Impvts.  making 
plans  paving  various  streets,  vitr.  brick 
on  concrete,  $30,000.  A.  R.  Carter,  Court 
House,   Rockford,   engr. 

111.,  Galena — Bd.  Local  Impvts.  making 
plans  paving,  vitr.  brick  on  concrete,  and 
building  10  to  14  in.  vitr.  tile  sewers  in 
Bench  St,  $38,000.  W.  Hinn,  Galena, 
engr. 

111.,  Herrin — Plans  paving  streets,  vitr. 
brick  on  concrete.  $200,000.  A.  T.  Pace, 
city  council.     Engineer  not  selected. 

Ill,,  Marion — Plans  paving  various  al- 
leys, vitr.  brick  on  concrete.  $28,000.  P. 
B.   Wilson.    City    Hall,    engr. 

lU.,  Roekford  —  Plans  paving  various 
streets,  vitr,  brick  or  asphalt  on  concrete. 
$29,000.      B.    C.   Harvey,    City    Hall,    engr. 

111.,  Rockford — Winnebago  Co,  making 
plans  paving  road  from  Shirlnnd  to  Harri- 
son, bituminous  m.acadam  on  concrete. 
$40,000.  A.  R.  Carter.  Court  House,  engr, 
la.,  Tipton — Making  plans  resurfacing  4 
blocks  and  paving  about  75  blocks,  4,800 
.sq.yd.  resurfacing  and  55,000  sq.yd.  paving. 
M.  Tschirgi  &  Son.  712  Amer.  Trust  Bank 
Bldg..   Cedar  Rapids,   engrs. 

Kan.,  Wichita — Making  plans  paving, 
curbing  and  guttering  Harrison  Ave.  from 
Litchfield  to  Porter  Aves..  1.000  sq.yd.  con- 
crete. $3.0110  ;  Central  Ave.  from  Washing- 
ton to  Hydraulic  Aves..  7.000-8.000  sq.yd. 
vitr  brick,  $40,000  ;  Central  Ave.  from 
Mead  to  Wa.shington  Sts.,  3,000  sq.yd.  vitr 
brick,  $15,000;  J  block  Laura  Ave.  from 
Douglas  .Alley  .south,  600  sq.yd.  asphaltic 
concrete.  $2,500  ;  Wichita  St.  from  Harry 
to  Skinner  Sts..  6.000  sq.yd.  asphaltic  con- 
crete. $25,000  ;  Klk  St.  from  Cleveland  to 
Methewson  Aves.,  1,000  sq.yd.  asphaltic 
concrete,  $3.750 ;  Hydraulic  Ave.  from  3rd 
St.  to  Central  Ave.,  2,000  sq.yd.  asphalt, 
$8,000 ;  1st  St.  from  New  York  Ave.  to 
Spruce  St.,  6.000  sq.yd.  asphaltic  concrete, 
$22,000 ;  Kellogg  St.  from  I'atli  to  Hy- 
draulic Aves..  4.000  sq.yd.  concrete.  $12,- 
000 ;  1st  St.  from  Estelle  to  Volutia  Sts., 
1,000  sq.yd.  asphaltic  concrete,  $3,750.  p. 
L.  Brockway,  155  South  Emporia  St.,  city 
engr. 

Kan.,  Wichita  —  Sedgwick  Co.  making 
plans  pjiving  and  bridging  12*  mi.  North 
Lawrence  Ave.,  road  north  to  county  line, 
IS  ft.,  brick  or  concrete.  $40,000  to  $.',0,000 
per  ml.  (first  provision  may  only  include 
4J  mi.  to  KechI  Rd.  intersection)  ;  paving 
19  ml.  Cannon  Ball  Rd.  west  to  county 
line,  18  ft.,  brick  or  concrete,  inrl.  2  mi. 
spur  to  Cheney,  $34,000  to  $44,00o  per  mi. 
M.    Rpseberry,  co.   engr. 

8.  D,,  Sionx  Falls — Comrs.  Minnehaha 
Co.,  making  plans  grading  and  gravel  sur- 
facing 3.5  ml.  Washington  Highway,  Hart- 
ford Twp.,  and  14  ml.  Colton  Rd.  $35,000, 
A.  G.   RIsty,  chn. 

N.  n..  Wahppton — Plans  paving  10 
blocks.    $50,000.      S.    H.    Murni.v,    elk. 

Mont,,  Bozpman — Gallatin  Co.  making 
plans  improving  various  roads,  $200,000. 
F.   Lay,   aud. 

Missouri— State  Hy.  Dept.,  Jefferson 
City,  plans  4.49  ml.  road  from  Maryvllle, 
northward,  southward  and  westward.  State 
Aid  Project  20.120,  Nodaway  Co,,  56,976 
cu.vd.  earth  excav.  and  274  cu.vd.  concrete 
masonry,  etc..  $37,431  ;  7.743  ml.  road  from 
Van  Buren.  northeastward,  .St<alc  Aid 
Project  20.122,  Carter  Co.,  40,678  cu.yd. 
earth    and    9.335    cu.yd.    rock    excav.,    4,222 


cu.yd  borrow  and  22 
masonry,  etc.,  $52,416. 
highway   engr. 

Missouri— State  Hy.  Dept.,  Jefferson  City, 
soon  takes  bids  6.693  mi.  road  near  Oregon. 
State  Aid  Project  20.37.  Holt  Co.  $53,870 
A.  C.  Lingley,  St.  Joseph,  div.  engr.  Noteil 
Dec.  8. 

Missouri — State  Hy.  Dept.,  Jefferson 
City,  plans  2.244  mi.  road  from  Mt.  Ster- 
ling eastward.  State  Aid  Project  20.1i4. 
Gasconade  Co..  19,888  cu.yd.  earth  anil 
8.126  cu.yd.  rock  excav.,  138.2  cu.yd.  con- 
crete masonry,  etc.  $40,231.  A.  Graham, 
state    highway   engr. 

Mo.,  Carthage — City,  c/o  Carthage  Special 
Rd.  Dist.,  plans  surfacing  12  mi.  road  from 
here  to  Jasper,  concrete.  $3,")O.n00.  S.  E. 
Wheeler,  supt.      Engineer  not  selected. 

Tex.,  La  Grange — Fayette  Co.  making 
plans  grading,  gravel  surfacing  and  bridg- 
ing 14.47  mi.  State  Highway  3-B,  from  end 
of  present  Federal  Aid  Project  241  to  Car- 
mine, 2.000  cu.yd.  concrete,  $154,000  lb. 
reinforcing  and  -61.000  lb,  structural  steel, 
33,952  cu.yd.  gravel  surfacing,  $147,000  ; 
9.32  mi.  Highway  3-A,  from  La  Grange 
to  Prairie  Valley,  41,600  cu,yd.  borrow 
and  18,235  cu.yd.  earth  excav.,  528  cu.yd. 
concrete,  34,751  lb.  reinforcing.  21.880  cu.yd. 
gravel  surfacing  $73,627;  15.5  mi.  State 
Highway  3-A.  on  the  La  Grange.  Ruters- 
ville.  Oldenburg  Rd..  incl.  rein. -con.  bridge 
over  Cummings  Creek.  309.9  cu.yd.  con- 
crete. 131,683  lb.  reinforcing.  33,995  cu.yd. 
gravel.  $181,882.  A.  Schlafli,  Schulenberg,. 
CO.  engr. 

Idaho.  Nampa — Plans  grading  and  sur- 
facing 32  mi.  various  streets,  lava  gravel 
and  crushed  rock  ;  paving  19  blocks,  bitu- 
lithic.      $293,000. 

Xev.,  Reno — Plans  grading,  paving  and 
.surfacing  Belmont  Rd.,  California,  Evans 
and  Wheeler  Aves.,  Plumas,  Chestnut. 
Ralston,  West  2nd,  East  2nd,  10th,  8th, 
Lake,  East  6th.  West.  West  4th,  Vine,  Elm. 
East  Mill,  and  Cheney  Sts.  15,005  ft. 
type  A  pavement.  IJ  in.  asphaltic  concrete 
on  3 J  in.  asphaltic  concrete,  asphaltic  seal 
coat,  and  10.363  ft.  type  B,  2  in.  asphaltic 
concrete,  asphaltic  seal  coat  on  old  re- 
dressed macadam.  $243,913.  H.  Chism, 
city  engr. 

Ontario — Dept.  Pub.  Highways.  Toronto, 
plans  31.575  mi.  concrete  pavements,  Contrs. 
600.  and  602-611  inclusive;  5  mi.  concrete 
pavement,  alternative  asphaltic  concrete,  7 
in:  loose  stone  compacted  macadam  base  or 
5  in,  concrete  base,  1-3-6  mix.  Contr.  601  ; 
20.25  mi.  asphaltic  concrete  pavement, 
Contrs.  612-616  inclusive;  12.65  mi.  bitu- 
minous penetration.  Contrs.  617-620  inclu- 
sive ;  9  rni.  macadam  road,  Contrs.  621  and 
622  ;  43, S  mi.  macadam  base  cosrse.  Contrs. 
623-630  inclusive;  44.2.')  mi.  earth  and  ro«l5 
work.  Contrs.  640-644  ?nd  647-650  inclusive; 
Cooksville  subway,  nioor  St.  E,  subway, 
Binkleys  subway,  tilling  in  2  spans  of  Belle- 
ville Prince  Kdwanl  i;.-idge.  l.ooo  culverts. 
300  mi.  grading.  Contr.  643.  H.  G.  Hog^irth, 
Parliament   Bldgs.,  engr. 

RIDS    DESIRED 

Virginia — Jan.  5,  by  State  Hy.  Conjn., 
Richmond,  paving  5.36  mi.  road  between 
Williamsburg  and  Lee  Hall,  in  James  City. 
Warwick  Co.,  concrete,  or  bituminous 
macadam.  $100,000.  G.  P.  Coleman,  stale 
ly.    comr. 

N.  C,  Gastonia — Jan.  3,  by  Comrs,  Gas- 
ton Co.,  S  mi.  hardsurfaced  highway.  D. 
L.  Struthers,  highway  engr, ;  adv.  this  is- 
sue. 

S.  C,  Hartsvllle — Jan.  5.  paving  and 
laying  storm  sewers  in  various  streets, 
50.000  yd.  asphaltic  concrete,  sheet  as- 
phalt, concrete  or  vitr.  brick.  15.000  yd 
excav..  40,000  ft.  curbing  and  17.000  ft. 
storm  sewers.  Lee,  Pennell  &  Murray, 
Sumter,  engrs. 

Flo.,  Bradentown — Jan.  14.  bv  Comrs. 
Manatee  Co.,  grading  and  paving  55  mi. 
Manalee-Oneco  Rd.  Dist..  250,000  cu.yd. 
grading.  94.000  sq.yd.  asphalt  and  105.000 
sq.yd.  shell.  $25O.0iio.  MclClrov  Eng.  Co.. 
Giddens  Bldg.,  Tampa,  engrs.  Former  bids 
rejected.      Noted   Dec.    1. 

O..  Akron — ,Ian.  10.  by  .Summit  Co.  grad- 
ing and  paving  1  mi.  Copley  Rd.,  15,000 
sq.yd.  asphalt  or  concrete  on  concrete,  $45,- 
000;  5  ml.  Richfield-Hud.son  Rd.,  75,000 
sq.yd.  bituminous  macadam,  $165,000.  J. 
Weaver,    Court    House,    engr. 

Mich,,  Glailwin— Jan.  6,  by  State  High- 
way Dept.,  at  oMlce  Bd.  Rd.  Comrs.  Glad- 
win Co.,  grading  and  surfacing  5.516  mi. 
State  Trunk  Line  Rd.  61-1,  1,615  cu.yd. 
excav.,  51,776  sq.yd.  gravel.  F.  F.  Rodgers. 
Lansing,    state   highway   comr. 

Mich.,  Jackson — Jan.  B,  by  State  High- 
way Dept.  at  olTlce  Bd.  Rd.  Comr.s.  Jackson 
Co.,  grading  and  surfacing  4.646  ml.  State 


Streets  and  Roads   (Continuici) 
Trunk   Line   R.I.    14-27.    Sect.    A.    54.678   cu 
yd      excav..     -IS.eiS    sq.yd.     gravel.       F.     F 
Rodg-ers.   Lansing,   state   highway   comr. 

III..  Brnton — .Tan.   9.   paving  and  buildinir 
se«;ep  '.".J  "'i-  ^■o'■th  Main  St..  5.160  ou>"f 


t-arlh  e.\cav.,  7.736  scj.yd.  contn 
curbing.  1.130  ft.  10-.-i6  in.  pii 
C.   B.   aiautz.   city   engr. 


5,300  "ft. 
?44.190. 


lU..  Elmlinrnt — Jan.  9.  grading  navinj? 
curbing  and  building  sewers.  $115  000  e' 
Hancock.  2»47  Ogden  Ave.,  Chicago,  engr.  ■ 
adv.   this  issue. 

nisconsin— Jan.  12.  by  Wisconsin  Hy. 
??S>";.  Madison  grading  and  surfacing 
nil?.  rI-P^'J'"'!  ">■'''  approaches  to  Sauk 
City  Bridge.    Sauk   City.    1.4    acres  clearing. 

fdll  '^"■^'f  '■^'"i"'  -^•''•'"  '=":•■''•  borrow 
excav..  29.9  cu.yd.  concrete.  13.000  lb  re- 
inforcing. 

Tex.,  Dallas— Jan.  9.  by  Comrs.  Dallas 
i°,;i,'V?'""'"'"^i^''  mi.  Irving  Cappell  Rd., 
anphaltic    macadam   and   gravel.      $306  000 

n'^^l"'  ^V',"-  ^"'""^  Kng.  Co.,  Amer  Kxch." 
Dank    Bldg..    engrs. 

Tex.,  Denton— Jan.  6  by  Comrs.  Denton 
Co..  improving  10  mi.  Denton-Dallas  High- 
way. 3  in  waterbound  crushed  stone  maca- 
??il"  ^S"  ^'  '"•  bituminous  surfacing  $100,- 
000.      Bryant  &  Huffman.    Denton,    engrs. 

Tex.,    Georgetown  —  .Tan.     10.     bv    F     D 

Love,  judge  Williamson  Co.,  grading  ami 
limestone  shale  surfacing  7.51  stae 
Highway  36-B.  3.504  cu.yd.  borrow.  25  561 
cu.yd.  roadway  and   517  cu.yd.   rock  excav 

12,839  cu.yd.  limestone  shale.  $41475  R 
A.   iNichoIs.   CO.   engr.     Noted  Dec.   8. 

Tex.,  Jasper — Jan.  10.  by  H.  Hargrove 
i'ii^^^^^f^.^"  ^°i.  S'-ading  and  gravel  sur^ 
a"''.'"^  '■'■-  ""  State  Highway  8.  Federal 
Aid  Project  238.  67.772  cu.yd.  exciv  733  6 
cuyd.  concrete.  61.567  lb.  reinforcing.  23- 
356  cu.yd.  shipped  gravel  to  be  furnished 
I^gr"'""'*'-      *^^='3"       C.    P.    Hunter.    CO 

Tex.,   Martin — Jan     „ 

judge    Falls   Co..    surfaci 
way    2.    through    Precin 
bituminous     macadam 
Courier,  co.   engr. 

Oklahoma — Jan.  10.  by  K.  S  Alderman 
state  highway  engr..  ' Oklahoma  Citv^u"' 
U,'""<^J'"\  ''^i"f.'"S  Federal  Aid  Project 
L.i"'^"--, '^-  A'cCurtaui  C.i..  23.375  cu  vd 
earth  and  31. 400_ cu.yd.  borrow  4xcav  465 
cu  yd.  concrete,  29.455  lb.  reinforcing;'  18 - 
IIS>  cu.yd.  gravel  or  crushed  rock;  Federal 
^.>'d  Pril^ct  40,  Sect.  B.  McCurtain  Co 
-",-«$  cu.yd.  earth  and  40,ooo  cu  yd  bor- 
row excav..  689  cu.yd.  concrete.  38  950  ii> 
TBinforcing.  24.275  cu.yd.  gravel  or  cru>ili -d 
rock;  Federal  Aid  Project  40,  Sec'  C  M<v 
^  ""-tain  Co.,   40,651   cujU  e.Trth  and  86.381 

lo/7i«  m'"'"""'-  '•/''■"'■••  ---^^  '■"■>■''•  concrete. 
107.738   lb    reinforcing.  30.721   cu  vd    crave 

ec,''j"i^''«'  l""^'  ti-  ""  Ff<lcral  Aid  Proj- 
ect 43.  .Sect.  B.  Rogers  Co..  gravel  •  im- 
proving   4.07    mi.    Federal    Aid    Project    'O 

flhr'".  ^-iT'  ^;^'-  P-Q'  Kay  Co..  verticai 
fibre  brick   and  concrete 


mi,  Roul.-  7.  S.-ot  3  Henrv  rn  /t\  i  c. 
ml.  Route  in.  .Sect.  2B  Piatt  Co  (\>  ■?■. 
mi  Route  10.  Sect.  32.  ChampaiCT"  Co  (T) 
3.01  mi.  Route  12.  S_ect.  16.  MarilS  Co!!  5) 
..-  ""a  I^oute  15.  Sect.  16  Jeffer<!r,n 
Uayne  Co.,   (6)   5.59  mi.  Route  15    lecPl?" 

O0>^T«*^    28     Sect.    7.    HenrvVBureai    Co 
U       n  m'"',„P''H'^  r^-  ?/"•  «■  Bure^au  Ca! 

lO-A.  Gallatin  Co     nx^   li,^""^^  2^-    Sect 
Maco'^  iin'^'i?,^''-''  ,<-'^^"    '-"-"ject    8,    Seci.    V" 

Road   r-aving  cl    "Ro^,',LfJr"i'n'd';   ('^f^tT- 

(2)    $18  116       J'  A     i^-  I'Odge.  Monticello, 
$22,722      Barne;;  *■  v"'?'"*''"^'    Urbana,    (3) 


ford-Crater  Lake  Highwat^  V  "T"'  '^'''<'- 
finS!  T62^k?°"T^ol|^1-p^>'"-|-"Po^^^^^ 
l>i^n^lfnd.1-77.?7?-"      ""■^^>^- 

sur?a',!fnT?.IT^',i;r  I^ih^.°'?"K  Sacramento, 
northwest  of  jCcert  ?i  r-  '^  betw-een  ^mi. 
ced   Co..   3..?40     ^n*^,.  '■?„,9.""A  Ave..   Mer- 


Blvd.    and    SnSth    RH      i"      "l^'^'en     SInat 

ffissi^'%°f^£Hr-''^ 

R      &     AT       l,„„'^'^^"'='«="'     S148.77S-     K 

Bldg^.  San'^Ffarilco''°$lf^3'^'^l  ■%r''''' 
Constr.  Co  Journal  ki^J.^^'*-^.'  "aTen 
»170.503.      Xoted    dU     8.^'   ^°«'a"<i.   Ore., 


CONTRACTS   AWARDED 
•Jhode      Island-State      Bd.      Pub.      Rds. 
14    mi.    Farnum    Pike.    SiSlh^ 


fieTd.'"'rr'ft   "bitlTminlCf '""""'    Pike.    Smrth^ 

Carchia      V.;.",,.,     ""J!^""''    macadam      to    I 

3lT'"No,i).'^n'™     "'S'^la'-ds.     Mass.  ^35^ 


Noted   Dec.    1. 

Prc^s.  Que™^%';::.r  Vue^nT'lubiv  ^°"S?1'^- 
repay  ng  8th  and  1 «.  1 ,  Subway  Bldg,. 
Asphalt  ("o  1301  <Lt^-  ,^"  Borough 
Brooklyn.  $10,800  and  Sr^fiTr'"""  •^^•<■•■ 
curbing  and  laving  Ji-^P,  '"<^spectively ; 
Ave.,  to  F.  .r.7-  ancv  4''fi);'*'.''''  J*"  ^'^"^ 
Astoria,  $16.590."Noie<,"ecT  """^  ^'' 
Penn 


^.byE.   M.   Dodson.      1^?^:  "2,  ^        s^^/^,  fj^^^Sim^;;      ™a,   ,I6..90.     Noted   Dec"!:"""™   -'- 


port,  $16,635;  ir4<»7"ft    Ai'-r-^,      •,- — ~- 

cu.yd.   excav.    to  W     j    an .    i''"t;^%-  ^^■'^'^ 

,.,     „.,    "•  '    WillianJspS^C    Jbs'i-S?^!'.!?* 

excav., 

Dor- 


341    Pin.    _...    . 
Cumberland 


It.     Cumberland     Co       1     j-     ♦-»■»-'. 
6    and    Dec     1  •    »-'».866.      Noted 


SchweisTe?    Aroi      Vi*f<«'      0'>      in.FS      «    and' Dec-;-,:"-     ' "-    »-''-S«6-      Noted    CteL 


otcd  Dec.  8 
muW^AWT  .^"•...^■■adms.   3.016 


f^.^'§l^^"^'^;i^^|;-^-^,.«n.,fro^ 

•Stinson,    1615   Boswell   st      -T^L'C^ '■  ./"■     « 
^"   oc.    lopeka,   $89,744 
..^    .,..,.„   rt,,u   toiicreie.  Kan.,     .Salina — Salina     Co      na    ' 

Col.fornin-Jan.  16,  by  State  Hv.  Dept  "kl  ATd^^^^ie'r'.P' /^'"'•"''an  Train.  Fed 
?»»<'"■;;'"«".";•  '"V'"^'  ;••«  mi.  high„ay  ?;-:  Wiclma  br7ck  Ih-[IV!?  ^^-  ^-  Amermin 
fTfi      Vlhitewater  and    Kdom.   and    11.5   mi       539:      zUiJi^lP'^V.  *-.',5.55n,     concrete.     $222 


ypg.    paving    and    c.;   i^g'^'B  *^J,*'""  ■   erna. 

Morningside  Ave.   to  Butter  s.^  "^'^   ^""" 

nm    CO..    south    ISth^i't'-.'^fo^soV"   \-^|S 

S..  C.    Floren 


between- Kdom  and  TndiorTiversU le  Co*  ^l'' 
ment  concrete  or  asphaltic  concrete  A  b' 
Fletcher,  state  highway  engr. 

BID.S   BECEIVKD 


Zelirre'.^"'^ '"i^"' w""'     concrete.     $222 


prfs.  ^•ic^id^'-B^i'/o':"  B^ro^kYir  IVPeli 
Island     opened    bids    Dec.    22     paving   road 

i.-i_i?.  i„-.''-    •'"hnson    .Son.><.    West    Vr.xv 

Brlghto,,,    $61,411:    J.    Meehan    &    Son      -1 
Corllamlt.    SI.    New    York,    $63.1*9.  ^  Noted 


l>ec.    15 


O., 


?■"'■■■'•"— K-   "    Braunbcrns    dir    Pub 
opened  ^hids   Dec^   20._(a)   s;.,'!",.,".!) 


ment.s.    $020    nhi^i'  «niVr"  ,     -  -- 

foreement,  7  2?'  Jo  td  7  a'"  '"•  f"""  "-^m- 
ment.  $2.95.  .3:3oJl- sn  vd  •4'"°nf''*=''^  "''^•*- 
Pavement  on  shoulderi  ti  .  '";  concrete 
'»'«.     Noted  Dec    1.         ■    "'   "*■''•■   '«al   $79.- 

U-a'ter   c"°%Ta"mi     will",""^*"?""    L-'-d    t 

^:j^!;;;^--£i'-?V3^>aito!/^& 

by    day    labor.  "  orK    will    be    dona 

Bd'"R'd:  'crrl-^ii?/e'er"t;o  ""T,?'  """5 
.surfacing  7  515  mi  v;,..i  '-~-  "adlng  and 
53-4  Sect.  B  to  T-  Deri  "  ^fw"  '''"c  Rd. 
involves  58.809  cuvd^xcav'sTlo  T."/S 
cu.yd.  concrete  $1S  7i  r.jl  o  *  .^"'  554.3 
»0.4  6.  Total  $70.V20.  Ivote'd -^ec"'!  "''"•"• 
L^"^;i.'u'nrrs'T,a7ad"w.;"^on'•^'■'■'•'  '"  D''''- 
Sou. hern     Illli,oi.'""<5^:!;:;y.    "&"    ^Snsr?.*^Co° 


p"'V;c^r,j:^'  i^^'  h]''^^  i5:;;vi.r.'vr:;m 
n.^'?n:;«!:M:;i!;^^,«-n-d,ng. 


Rodgers.  (1)  $17  sm.  0"°"?'"'  *  Harlie. 
&  Davis.  Cleburne  (1)  S  7  7fi?."^^  Smith 
292;  Rice  &  Win"h.r  Hot  wS  ;  'JJ  J^^-' 
Austin,    (2)    $83.884.'-    Noted'',?^^   'I""    S'- 

op"ir;,r"bii:s  •■}?,:<^  {?•  .^.t/ •  p-^-tiand. 

Myrtle  Creek  Sect  i.'..',.i.f  "^'V  '"P  "-27  mi. 
glas  fo.  from  I  '  r  ii  ,  .  '"^''"'ay.  Oou- 
»8.422.  A  B  SmI  I,  i.  ■  '''■^"'""'  Hoseburg, 
&  Kld4  Porfl'Jnd  ■  $lo"io's"''','n"''.''-^''Pl^" 
Point      Bridge     Sect."Uo«'    'pn v^L"{:r' '^ 


$60,000. 

■streets,    to  Wnhveir*    Rogv''"l''qi?   f"""'"?' 
Ave.,    Peoria,    $100,000.         "^^  '    "^''    ''"'coin 

Ma"'i's"on.*'"r!Xg- n^i'''',':""-''"    ">'    '^omn., 

>rr.i,iinf.    .ind    <v^n,-reie    .surfacing 

Rd      Federal    Alil    Proi- 

to  W.  K.  uie,  Stevens 


Pcshtigo-Marinett,  . 
ect  2.-.9.  Marinette  Co 
Point,  $110,006      Noted'hec    2^ 


-*^"K.-tz^  lS,-„iai*  ii^SJS'ss  Ki;;; 


MinneNolu — State    Hv      Comn       c.      r.     • 
•rn'LH'"^""','"S   State    ProreT-iis^'e    ^j?3 
-"A  Aid    Project    2, 0,    Big   ^to'ne-^co."' Sufe 
.•=r,i  ^^'-     federal     Aid 
■-arlh   Co..    St.Tte   Project 


22s.    Marl  In 
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streets   and   Roads    (Continued) 

to  C.  F.  SctiJley  Equipment  Co.,  300  Dakota 
Bldg.,  St.  Paul,  and  Connolly  Contg.  Co.. 
427  Kice  St.,  St.  Paul,  $64,616.  $27,669  and 
$25,459,  respectively;  State  Project  18-21. 
Federal  Aid  Project  217,  Sherburne  Co..  to 
Winston  Bros.  Co.,  SOI  Globe  Bldg..  Minne- 
apolis, $16,753  ;  State  Project  1m-23,  Federal 
Aid  Project  210,  Meeker  Co.,  to  C.  Weaver, 
Anoka.  $17,867;  State  Project  6-26;  Fed- 
eral Aid  Project  161-A,  Wilkin  Co..  to 
Miller  Constr.  Co.,  Grain  Exch.  Bldg..  Sioux 
City.  la.,  $16. 1.11;  State  Project  S-24, 
Federal  Aid  Project  237,  Itasca  Co.,  Div. 
A  to  Northern  Road  &  Constr.  Co..  2214 
Sheridan  Ave.,  N..  Minneapolis.  $19.S97, 
Div.  B,  to  Floan-Sundstrom  Co,  Hibbing. 
$7,564  ;  State  Project  8-25,  Federal  Aid 
Project  57,  Beltrami  Co..  to  Campbell 
Equipment  Co..  230  Oak  Grove  St..  Min- 
neapolis, $16,840;  State  Project  10-22. 
Federal  Aid  Project  211,  Swift.  Pope  'and 
Stevens  Counties,  to  Dobbleman  &  Ras- 
mussen.  4  232  Colfax  Ave..  S.,  Minneapolis, 
$20,066  ;  State  Project  21-22,  Federal  Aid 
Project  119-A,  Le  Sueur  Co.,  to  S.  J.  Peter- 
son. 300  West  Lake  St.,  Minneapolis,  $14.- 
430.      Noted   Dec.    S. 

Minnesota — State  Hy.  Comn..  St.  Paul, 
State  Project  35-21,  Federal  .^id  Project 
245,  Aitkin  Co.,  to  Winston  Bros.  Co..  801 
Globe  Bldg..  Minneapolis.  $54,706  ;  State 
Projects  23-21,  Federal  Aid  Project  234, 
and  State  Project  23-22,  Federal  Aid  Proj- 
ect 243,  Benton  Co.,  to  Wilkins  &  Petti- 
john.  Park  Rapids,  $33,910  and  $37,927 
respectivflv  ;  State  Project  65-21  and  S-26, 
Federal  Aid  Project  248,  Clearwater  Co., 
grading  to  Winston  Bros.  Co..  801  Globe 
Bldg..  Minneapolis.  $93,464,  culverts  to  M. 
W.  Barnard  &  Son,  Globe  Bldg.,  Minne- 
apolis, $19,747;  State  Project  7-29,  Federal 
Aid  Project  247,  Blue  Earth  Co..  to  J. 
Brown,  Madison  Lake,  $14,501  ;  State 
Project  28-23,  Federal  Aid  Project  246. 
Pope  and  Stearns  Counties,  excavation  to 
Jorgenson  Constr.  Co..  Summit,  S.  D..  $44.- 
186.  culverts  to  Morris  Constr.  Co..  Morris, 
$13,724  ;  State  Project  9,25,  Federal  Aid 
Project  244,  Filmore  Co.,  to  A.  Guthrie  & 
Co.,  Inc..  366  Jackson  St,.  $52,575.  Noted 
Dec.  8  and  15. 

Minnesuta — State  Hy.  Comn..  St.  Paul, 
gravel  surfacing  State  Project  28-28.  Fed- 
eral Aid  Project  205.  Todd  Co.,  to  S.  J. 
Peterson,  300  West  Lake  St.,  Minneapolis, 
$19,910;  State  Project  28-21,  Federal  Aid 
Project  209.  Stearns  Co..  and  Slate  Project 
3022.  Federal  Aid  Project  117.  Mahnomen 
Co.,  to  Dobbleman  &  Rasmuss.n.  4232  Col- 
tax  Ave..  S..  Minneapolis,  $2,795  and  $41,- 
067,  respectively;  State  I'mjict  9-23,  Sect. 
B,  Federal  Aid  Project  224.  .lackson  Co.. 
and  State  Project  3-24,  Federal  Aid  Project 
218,  Wabasha  Co.,  to  Gatxmeier  &  Co..  5120 
Upton  Ave.,  S.,  Minneapolis.  $14. "86  and 
$16,591  respectively;  State  Project  2-2.i. 
Federal  Aid  Project  242,  Cass  Co.,  to  G. 
W.  Kinney,  Foley,  $8,539  ;  paving  State 
Project  1-21,  Federal  Aid  Project  212, 
Dakota  Co..  to  Butler  Bros.  Bldg.  Co., 
Hamm  Bldg.,  St.  Paul.  $2.26  per  sq.yd.  for 
concrete  paving,  $0.40  per  cu.yd.  for  grailing 
and  $0.02  for  overhaul,  total  $6311.542. 
Noted  Dec.  8. 

Kan..  AtehhiHon — Bd.  Comrs.  Atehinson 
Co..  grading  6.212  mi.  Sect.  A,  Federal  Aid 
Project  100.  to  E.  P.  Olson.  2901  Monterey 
St..  St.  .loseph.  Mo..  $31,976;  culverts  on 
Sect.    A    and   bridges  on   Sect.   H.   to  Collins 

6  Collins.  Atehinson,  $15,399  and  $18,804 
respectively. 

Mo..  Carthage — Grading  and  paving  with 

7  in.  concrete.  Garrison  Ave.  to  Cartervllle 
Constr.  Co..  Carterville.  $2.79  per  sq.yd.; 
Main  St.,  to  Baker  &  Koontz,   $2.65. 

Tex..  DalliiH  —  Dallas  Co..  paving  with 
asphalt  macadam  and  gpJivel  surfacing  12.5 
mi.  Preston  Rd..  to  Miller  Constr.  Co..  Sioux 
City.  la.  ;  bridges  to  A.  Jackson.  424  Spring 
Ave.     Total  $207,581.     Noted  Dec.  8. 

Tex..  Denton — Denton  Co.  paving  8.54  mi. 
Denton-.Shernian  Rd.,  512.36  cu.vd.  concrete. 
155.378  lb.  structural  and  29.208  lb.  rein- 
forcing steel.  9.885  sq.yd.  concrete  pave- 
ment, to  Denton  Constr.  Co..  Denton. 
$34,340.     Noted  Dec.  15. 

Tex.,  (ireenvillr — Hunt  Co.  grading,  sur- 
facing and  bridging  9.66  mi.  State  High- 
way 1.  Federal  Aid  Project  188.  to  Bd. 
of  Permanent  Rd.  Comrs.  of  Hunt  Co..  c/o 
A.  D.  Duck.  supt.  construction.  $231,289. 
Noted   Nov.    24. 

Oreicon — State  Hy.  Dept..  Portland,  grad- 
ing 18.1  mi.  Elgin  Sect.  La  Griindo  Enter- 
prise Ilighwav,  Union  Co..  to  Union  Co. 
Court,  La  Grande,  $67,610. 

Wa-ihinKton — State  IIv.  Comn.,  Olympla, 
clearing,  grading  and  surfacing  3  ml.  .N'avy 
Yard  Highway  from  Tidewater  Creek  to 
Charleston,     Kitsap     Co..     to     F.     Morgan. 


Buckley.  $79,584  ;  9  mi.  Olympic  Highway 
between  Beaver  and  Forks.  Clallam  Co.. 
to  Reinseth  &  Co..  Everett.  $"".752  ;  3  mi. 
North  Bank  Highway  from  Crooks  to  Un- 
derwood. Skamania  Co..  to  H.  Pederson. 
Alaska  Bldg..  Seattle.  $54,538  ;  clearing  and 
grading  2  mi.  Ocean  Beach  Highway  from 
Nasel  to  Johnson's  Landing.  Pacific  Co..  to 
Bentalla  &  Appletree,  $26,138.    Noted  Dec.  1. 

Wash..  Morton — Paving  5  blocks  in  busi- 
ness section.  6,  915  sq.vd.  concrete,  to  J.  H. 
Collins,   Morton.   $34,400.      Noted  Dec.   1. 

Cal..  El  Centro — Bd.  Supervs.  Imperial 
Co.,  paving  Brawlev-Holtville  '  Rd..  Im- 
perial-Holtville  Rd..  Bramley-Holtville  Rd. 
north.  Imperial  Ave.,  and  Holtville-Bonds 
Corner  Rd.,  to  H.  H.  Peterson.  Loma 
Portal.     San    Diego.    $184,520. 


Industrial  Works 

PKOrOSED     WORK 

Mass.,  Boston  —  Blodgett.  Ordway  & 
Webber.  100  Kingston  St..  having  plans 
prepared  by  Elackall.  Clapp  &  \Miittemore, 
archts..  20  Beacon  St..  5  story  warehouse, 
brick,  concrete  foundation.  Harrison  Ave. 
$225,000. 

Conn..  South  Norwalk — Norwalk  Box  Co.. 
North  Main  and  Ann  Sts..  having  plans 
prepared  b.v  Fletcher-Thompson,  Inc.. 
engrs..  and  archts..  542  Fairfield  Ave., 
Bridgeport  4  storv.  60x180  ft.,  brick  fac- 
tory. North  Main  St.     $100,000. 

X.  Y..  Hornell — Dairymen's  League  plans 
milk    condensing    jjlant.      $200. OnO. 

N.  v..  New  York — F.  M.  Schildwater.  c/o 
Koch  &  Wagner,  archts.  and  engrs..  32 
Court  St..  Brooklyn,  having  plans  prepared 
ice  plant,  brick,  steel  and  concrete,  plain 
foundation,  W^ebster  Ave.  and  174th  St.. 
here.      $750,000. 

>'.  Y..  New  York — U-Need  Ice  Co.,  205n 
Amsterdam  .\ve..  soon  takes  bids  ice  plant, 
brick,  concrete  and  steel,  plain  foundation, 
Inwood  Ave.  $250,000.  Koch  &  Wagner. 
32    Court   St.,    Brooklyn,   archts.   and   engrs. 

N.  .1..  West  Hoboken — J.  Kea\T.  357 
Palisade  Ave.,  had  plans  prepared  by 
McDermont  &  Binda,  archts.,  582  Bergen- 
line  Ave.,  and  takes  bids  in  about  2  weeks. 
1  story,  75x100  ft.,  brick  garage,  Malone 
St.      $42,000. 

Pa..  Philadelphia  —  Phila.  Steamheat  & 
Eng.  Co.,  Juniper  and  Cherry  Sts..  having 
plans  prepared  and  takes  bids  early  in 
spring,  2  story.  57  x  120  ft.,  brick  and  steel 
.shop  and  office  building,  plain  foundation, 
3316-3320  Lancaster  Ave,     $60,000. 

D.  C.  Wnshinitton — R.  Nash  having  plans 
prepared  by  N.  S.  Prager,  archt.,  1930 
Kearney  St.,  N.  E..  3  story,  stonage  ware- 
house, concrete,  brick  and  hollow  tile. 
$150,000. 

O..  Cleveland — Specialty  Mfg.  Co.,  11414 
Madison  Ave.,  plans  2  story,  brick  and  steel 
factory,  plain  foundation.  $.50,000.  Archi 
lect  not  selected. 

O..  Dn.vton — Terminal  Cold  Storage  &  Ice 
Co.  having  plans  prepared  by  G.  B.  Bright 
Co.,  archts..  103  Marquette  Bldg..  Detroit. 
Mich..  8  story,  135  x  150  ft.  refrigerating 
and  cold  storage  plant,  rein. -con.  and 
brick.  Eaker  and  Ludlow  Sts.  $500,000. 
H.  J.  Brenner,  c/o  B.  &  C.  Baking  Co..  233 
Clinton  St.,  pres. 

O..  I^akrwood  (Cleveland.  P.  O.)  H.  Kap- 
lan, 2016  Marlowe  Ave.,  plans  1  stor.v, 
brick  and  timber  garage,  plain  foundation, 
Madison  Ave.  near  Marlowe  Ave.  $40,000. 
Private  plans. 

Ind..  IndlanapollH  —  Citizens  Gas  Co., 
South  Pennsylvania  and  Maryland  Sts., 
having  plans  prepared  coke  .screening  plant, 
concrete,  brick  and  steel.  Prospect  St. 
$40,000.     PrlTOte  plans. 

Ind..  South  Bend — Twentieth  Century 
Garage.  121  South  L.ifayette  St.  having 
plans  prepareil  by  Aunt  in  &  Sh.ambleau, 
archts..  Ill  North  Lafayette  St.,  2  story, 
60x160  ft.,  brick,  steel  and  terra  cotta 
garage.      $150,000. 

Mich..  Ornnd  Rnpldn — Buick  .Sales  Co. 
having  plans  prepared  by  Csgood  &  Osgood, 
archts..  Grand  Rapids.  3  story.  70  x  160 
ft.  brick  and  steel  garage  and  sales  building. 
$75,000.  W.  H.  Adams,  Campau,  Bldg.. 
Detroit,  engr. 

MIrh.,  St.  JOHepli — Davidson  &  Weiss, 
archts..  53  AVest  Jackson  Blvd..  Chicago, 
preparing  plans  and  soon  takes  bids,  two  1 
story,  80  X  325  ft.  and  SO  x  162  ft.  addi- 
tions to  factory,  brick  and  wood,  for  Auto 
Specialty  Mfg,  Co.     $10»,O0fl. 

III.  CharleNton — Clover  Leaf  Produce  Co., 
c/o    M.    I'nier.    mgr.,    plans    1    story,    100    x 


lU..  Harvey — Ongalls,  Sheppard  Div.  of 
Wyman  Gordon  Co..  having  plans  pre- 
pared for  brick,  steel  and  rein. -con.  power 
house.  $100,000.  H.  Johnson,  c/o  owner, 
engr. 

III..  Kankakee — Lockwood.  Green  &  Co.. 
archts..  38  South  Dearborn  St..  Chicago, 
soon  take  bids.  3  story.  50  x  80  ft.,  rein.- 
con.  factory,  for  Paramont  Knitting  Co.. 
337  W'est  Madison  St.     $50,000. 

III.,  Roekforrt  —  Peterson  &  Johnson, 
archts..  406  Swedish  Amer.  Bank  Bldg., 
preparing  plans  4  story,  128x211  ft.,  fac- 
tory, brick,  stone  and  steel.  $135,000. 
Owners    name    withheld. 

III..  Sterling — Sterling  Canning  Co..  c/o 
C.  W.  Sauers,  pres..  plans  2  story  cannery, 
brick  and  steel.  $45,000.  Architect  not 
selected. 

Wis.,  Antigo— C.  W.  Fish  Lumber  Co., 
Elcho.  having  plans  prepared  1  story,  60x75 
ft.  mill,  rein. -con.  and  brick,  here.  $45,000. 
Private   plans. 

Mi-..  Chippenii  Falls — Chippewa  Wood 
MIL  I'...  ii,i\ing  plans  prepared  2  story,  50 
X  '  n  t.  Ill  -con.,  brick  and  steel  factory, 
l.hmi  iiMin.hitinn.  $65,000.  F.  Sterzik,  mgr. 
Private    plains. 

Wis.,  Chippewa  Falls — P.  Sterzik.  pres. 
Natl.  Toy  &  Tinsel  Co..  16th  and  Hamilton 
Sts..  Manitowoc,  having  plans  prepared  2 
storv.  52x76  ft.,  rein. -con.,  brick  and  steel 
factor.v,    here.      $50,000.      Private    plans. 

Wis..  Madison — Ellwood  Tractor  Mfg.  Co.. 
c/o  W.  S.  Heddles.  Assn.  of  Commerce. 
Cantwell  Bldg.,  having  plans  prepared  2 
story,  60  x  150  ft.,  rein. -con.,  brick  and 
steel  factory,  plain  foundation.  $50,000. 
Private   plans. 

Wis.,  Madison — Universal  Grocery  Co.. 
113  South  Webster  St..  plans  4  story.  70 
X  200  ft.,  rein. -con.,  brick  and  steel  ware- 
house, plain  foundation.  $150,000.  R.  H. 
Hammel,  pres.     Architect  not  selected. 

Wis..  Oconto  Falls — Falls  Mfg.  Co.  hav- 
ing plans  prepared  1  stor.v,  60  x  200  ft. 
paper  mill,  rein, -con.,  brick  and  steel,  plain 
foundation.  $150,000  Private  plans.  D. 
G.   Moon,   Marinette,   engr. 

Wis..  Orfordville — O.  A.  Roen  plans  1 
story.  50  x  90  ft.,  rein. -con.,  brick  and  steel 
machine  shop,  plain  foundation.  $45,000. 
Architect  not  selected. 

Wis..  Oshkosh — F.  E.  Zuelke.  238  W'augoo 
St.,  having  plans  prepared  b.v  Auler  &  Jen- 
sen, archts.,  F.  R.  A.  Bldg.,  2  story.  50  x 
54  ft.  ice  cream  factory,  rein. -con.,  brick 
and  .steel.  Main  St.     $40,000. 

Mo..  St.  L,oais — C.  Ulman.  4550  Lindell 
Ave.,  having  plans  prepared  by  P.  J.  Brad- 
shaw.  arcbt..  International  Life  Bldg..  1 
storv.  brick  and  steel  garage,  221  York 
Ave.      $40,000. 

Cal..  Iturbank — C.  F.  Braun  Co.,  604  Mis- 
sion St..  San  Francisco,  having  plans  pre- 
pared foinidries  and  machine  shops,  brick, 
steel,  glass  and  heavy  mill,  here.  $400,000. 
Private  plans. 

Cal..  FreNno — W.  P.  Fuller  Paint  Co.  hav- 
ing plans  prepared  by  E.  Mathewson,  archt,, 
Cory  Bldg,,  145  x  244  ft.  plant.  $100,000. 
H,  J.  Brunnier,  Shamn  Bldg.,  San  l-Mncisco. 
engr. 

Kin.s  nK.viKKi) 

III..  Cliieaeo — Western  Fixtures  Mfg.  Co.. 
3039  Elston  Ave.,  receiving  bids  1  story.  80 
X  119  ft.,  addition  to  factory,  mill  construc- 
tion. 3033-3037  Elston  Ave.  $40,000.  S.  V. 
.■\blamovitcz,  2937  North  Talman  Ave., 
archt. 

WIN..  Kaeine — Jan.  7,  by  E.  L.  M.  Tire 
Co..  Deane  Blvd.  and  R.R.  tracks,  2  story, 
80  X  130  ft.  brick  and  timber  addition  to 
factory,  plain  foundation.  Deane  Blvd.  Pri- 
vate plans. 

Mo..  St.  I.ouU — Jan.  5.  by  P.  J,  Brad- 
shaw.  archl..  International  Life  KIdg.,  1 
stor.v,  brick  and  steel  g.arage,  221  York  Av<'., 
for  C.  Ulman,  4550  Lindell  Ave.  $4O,000. 
Noted  Dec.   22. 

Cal..  San  FranrlNco — O'Brien  Bros..  Inc.. 
archts..  240  Montgomery  St.,  receiving  bids 
1  stor.v.  rein. -con.  garage.  Jones  St..  for 
R.  W    Kern,    1329   Sacramento  St.     $40,000. 

BIDS     KKCK.IVKI) 

N.  Y,.  Miircy  —  State  Hospital  Comn.. 
Albany,  opened  bids  Dec.  21.  kitchen  and 
cold  storage  building,  for  acute  patients  at 
Marc.v  State  Hospital,  here,  construction, 
from  A,  J.  Burgess  Co.,  Utlca.  $130,970, 
Shane  Constr.  Co..  302  Herald  Bldg.,  Syra- 
cuse, $155,744,  R.  Richards  &  Son,  246 
Elizabeth  St.,  Utica,  $166,500;  ri'frlgei^- 
tion,  from  Carbondale  Co.,  175  Christopher 
St.,   New  York.  $33,4  85.     Noted  Dec.  8. 
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Wis.,  Mauwatoifa  —  Milwaukee  Co.  Bd. 
Tru-stees,  2  story,  87  x  154  ft.,  storage 
plant,  brick,  plain  foundation,  Watcrtown 
Plank  Rd.,  from  Jahns  &  Knuth,  1915  Chest- 
nut St..  Milwaukee,  $77,500  ;  W.  F.  Tubesine. 
130  Chestnut  St..  Wauwatosa.  $87,000;  P. 
\V.  Bringe,  940  3rd  St.,  Milwaukee,  $99,892. 

CONTR.\CTS   AW.-VRDED 

N.  i.  Jersey  City — Erie  R.R.,  50  Church 
St.,  New  York.  1  story,  23  stall,  brick  and 
steel  roundhouse,  plain  (foundation,  incl.  ma- 
chine shop  and  boiler  house.  Pavonia  Ave., 
here,  to  Austin  Co.,  Bulletin  BIdg..  Phila., 
$75,000. 

Pa.  PliUodelphia  —  Grubnau  Bros..  114 
Arch  St..  1  story,  76  x  205  ft.  rein. -con., 
brick  and  steel  factory,  plain  foundation. 
2nd  and  Erie  Aves.,  to  Austin  Co.,  Bulletin 
BIdg.,  $40,000. 

O..  Cleveland — M.  Marmorstein.  UUmer 
BIdg..  2  story,  68  x  195  ft.,  brick,  steel  and 
concrete  garage  and  commercial  building, 
plain  foundation,  2500  Euclid  Ave.,  to  A. 
A.  Lane  Constr.  Co..  1869  East  55th  St.. 
$76,000. 

Ind.,  MlKliaivaka — Mishawaca  Woolen  Co.. 
6  story.  76  x  105  ft.,  brick  warehouse,  to 
G.  H.  Christman  Constr.  Co..  302  Union 
Trust  BIdg.,  South  Bend,  $500,000. 

III..  ChlcaKo  —  Newhousc  &  Bernham. 
archts.,  4630  Prairie  Ave.,  1  story.  101  x 
180  ft.  garage,  brick  and  steel,  5018  Cot- 
tage Grove  Ave.,  to  .\.  T.  Herlin.  6117 
Evans  Ave.,  for  H.  Salvat.  5322  Harper  Ave. 
$50,000.     Noted  Sept.  15. 

III.,  Chicaico — See  "Building." 
III..  Chicago  —  nubow  Glove  Co..  1911 
Milwaukee  Ave.,  3  story.  35  X  45  ft.  fac- 
tory addition,  brick,  at  1915  Milwaukee 
Ave.,  to  Fish  &  W'asserstrum.  c/o  Ludgin 
&  Leviton,  archts.,  53  We.st  Jackson  Blvd.. 
$40,000. 

III..  Kankakee — Paramount  Knitting  Co., 
377  West  Madison  St.,  Chicago.  2  story. 
50  x  SO  ft.  factory  addition,  brick  and 
'  wood,  plain  foundation,  here,  to  Hutter 
Constr.  Co.,  Western  .\ve..  Fond  du  Lac. 
Wis.,   $40,000. 

m..  Rock  Inland — Rock  Island  Transfer 
&  Storage  Co..  4  story.  In  x  100  ft.,  rcin.- 
con.  warehouse,  1st  and  17  th  Sts.,  to  P. 
H.  Lorenz.  506  15th  St..  Moline.  $150,000. 
Noted   Nov.    24. 

III.,  Roekford — Hess  &  Hopkins  Leather 
Co.,  c/o  F.  L.  Morgan,  secy.,  1  story,  80x 
115  ft.  tannery,  brick  and  steel,  by  day 
labor.      $40,000.      Noted    Dec.    22. 

WIh.,  Appleton  —  Standard  Oil  Co.,  68 
Wisconsin  St.,  Milwaukee,  2  story.  50  x  72 
ft.,  brick  and  concrete  warehouse,  plain 
foundation,  here,  to  Brun  Constr.  Co.,  387 
Clinton  St.,   Milwaukee,   $40,000. 

Wis.,  Hortonvllle — W.  L.  Schroeder  will 
build  1  story,  50  x  120  ft.  rein. -con.,  brick 
and  steel  factory,  plain  foundation,  by  day 
labor.      $50,000. 

Wl».,  Neenah — Tri  City  Na.sh  Co..  c/o 
G.  Sandc.  110  .North  Church  St..  .")5  x  150 
ft.,  rein. -con.,  brick  and  steel  garage,  plain 
foundation,  Commercial  St..  to  L.  P.  Niel- 
sen, 408  Isabella  St.,  $60,000.  Noted  Dec.  1. 
WU.,  WauwntOBn — Modern  Builders.  Inc., 
Spring  Ave.  and  Vliet  .St..  \vill  build  1  and 
2  story.  40  x  ion  ft.,  rein. -con.,  brick  and 
steel  factory,  by  day  labor.     $50,000. 

Kan.,  Topeka  —  Seymour  Packing  Co.. 
200-202  North  Kansas  St..  3  story,  50  x  150 
ft.  rein-con.,  brick  and  sloiie  plant,  to  F. 
M.  Spencer  &  Son,  Mulvanc  BIdg.,  $150,000. 
Kan.,  WIrlilta — Wichita  Ice  &  Storage 
Co,,  213  South  Rock  Island  Avo..  5  story, 
75  X  90  ft.  rein. -con.  and  brick  plant,  to 
H.  I.  Ellis  Constr.  Co.,  927  North  St, 
Francis  Ave,  $2"0,000.     Noted  Nov.  3. 

Mo.,  St.  1,ouIh. —  C.  Rcmabecker,  4263 
Juniata  Ave..  1  story,  120  x  160  fl..  brick. 
Hteel  and  terra  cotta  garage,  Chippewa  and 
Nebraska  Aves..  to  Fisher  Bros.,  Grand 
Ave.  and  Meramec  St..  $50,000.  Noted 
Dec.   8. 

Cal.,  Lo»  AngelcH— Cnllfornin  Telephone 
Co.,  I  story.  250  x  250  ft.,  brick,  garage, 
9th  and  San  Pedro  Sts.,  to  \V.  Crowell, 
902  South   Alvarado  St..    »11.->.45". 


Buildings 


IMlorosKl)     MOKK 

Maax..  Nortliampluii  Theatre  ami  Store 
—Goldstein  Bros.  Ilrldgc  St..  Springneld. 
having  plans  pri'par.ii  by  Mowll  &  Rand, 
nrchls.,  50  Bromlleld  St..  Boston,  1  story. 
100  X  130  ft.,  brick,  steil  and  concrete. 
King   St.,    here.      JK.o.O"". 

Mann..  Went  HprlnKfleld — High  School — 
Plans    3    story     brick.     Elm    St.       $350,000. 


H.  K.  Chandler.  70  Bliss  St..  chn.  of  com. 
Architect   not    selected. 

Conn.,  Bristol — St.  Josephs  Church,  South 
Main  St..  plans  1  story,  brick  and  stone. 
$150,000.       .Architect    not    selected. 

Conn.,  Hartford — Store  and  Auditorium 
— M.  M.  Kupperstein.  26  State  St..  having 
plans  prepared  bv  Berenson  &  Moses, 
archts..  1026  Main  St..  2 J  story.  80  x  110 
ft.,    rein. -con.    and   brick.    Capitol   .\ve. 

Conn..  West  Haven — High  School^ 
School  Comrs.  having  plans  prepared  by 
R.  W.  Foote,  archl.,  185  Church  St..  New 
Haven.  3  storv,  brick,  Campbell  .\ve. 
$350,000. 

N.  Y.,  Astoria  (Long  Island  City  P.  O.)  — 
-Apartment — A.  J.  Oliva.  717  Crescent  St., 
plans  6  storv,  Jamaica  and  4th  Aves. 
$350,000.      Architect    not    selected. 

N.  Y.,  Brooklyn  —  .\partment  . —  Trieb 
Building  Co..  o/c  M.  A.  Cantor,  archt.  and 
engr..  371  Fulton  St..  having  plans  pre- 
irared  4  story,  100  x  100  ft.,  brick,  steel 
and  stone,  plain  foundation,  Bedford  Ave. 
and   Farragut    Rd.      $150,000. 

N.  Y..  Brooklyn— School — Bd.  Educ,  500 
Park  .^ve..  New  York,  having  plans  pre- 
pared by  C.  B.  J.  Snyder,  archt.  and  engr. 
Municipal  BIdg.,  New  York,  P.  S.  188,  5 
story,  brick,  steel  and  stone,  plain  founda- 
tion. Neptune  Ave.  and  33rd  St..  here. 
$750,000. 

N.  Y„  MufTalo — School — Mt.  St.  Joseph 
.\cademy,  2064  Main  St.,  having  planss  pre- 
pared by  H.  L.  Spann,  archt.,  52  West 
Chippewa  St..  2  storv.  90  x  150  ft.,  rein. -con. 
and  brick,   Humboldt  Parkway.     $250,000. 

N.  Y..  New  York — Apartment — Acci- 
dental Holding  Co.,   123  William  St„  plans 

5  story,  80  x  180  ft..  Andrews  Ave.  and 
179th  St.  N.  Wilson,  pres.  Architect  not 
selected. 

N.     Y.,     New     York — .'Xpartment — Margon 

6  Gla.ser,  archts.  and  engrs.,  2S06  3rd  Ave., 
prepared  plans  5  story  90  x  110  ft.,  brick, 
steel  and  stone,  plain  foundation.  West 
197th  St.  $200,000.  Owners  name  with- 
held. 

N.  Y.,  New  York — .Apartment — Margon 
H  Glaser,  archts.  and  engrs.,  2806  3rd  Ave., 
prepared  plans  5  story,  brick,  steel  and 
stone,  plain  foundation.  230th  St.  and 
Kingsbridge  Ud.  $450,000.  Owners  name 
withheld. 

N.  Y.,  New  York  —  High  School— Bd. 
Educ.  500  Park  .■^ve.,  plans  5  story,  brick, 
steel  and  stone,  plain  foundation.  2nd  Ave. 
and  67th  St.  $1,000,000.  ('.  B.  J.  Snyder, 
Municipal    BIdg.,    archt.    and    engr. 

N.  Y.,  New  York  —  High  School  —  Bd. 
Educ,  500  Park  .-Vve..  having  plans  pre- 
pared by  C.  B.  J.  Snyder,  archt.  and  engr.. 
Municipal  BIdg.,  brick,  steel  and  stone,  plain 
foundation,  Amsterdam  Ave.  and  lS3rd  St. 
$300,000, 

N.  Y..  New  York — School — Bd.  Educ,  SOO 
Park  Ave.,  soon  takes  bids  P.  S.  139,  brick, 
steel  and  stone,  plain  foundation.  139th 
St.  and  Lenox  .\ve.  $R5O.iiO0.  C.  B.  J. 
.Snyder,  Municipal  BIdg.,  archt.  and  engr. 

N.  Y.,  New  York—  Show  Room  and  Office 
— Eighteen  Forty  One  Bway.  Realty  Co., 
c/o  B.  H.  and  C.  N.  Whinston.  archts.  and 
engrs.,  2  Columbus  Circle,  soon  takes  bids 
brick,  steel  and  stone,  plain  -  foundation, 
Bway.  and  60th  St.   $350,000, 

N,  Y,,  Rochester — Y.  M.  C.  A.,  Gibbs  St., 
plans  2  story,  130  x  140  ft.,  brick,  .\rnett 
Blvd.  and  Kenwood  Ave.,  also  2  story,  86 
X  120  X  140  ft.,  brick.  Monroe  Ave.  $100,- 
000  each.     Architect   not  selected. 

N.  J.,  Newark— Synagogue — B'nai  Abra- 
ham Synagogue,  c/o  N.  Myers,  archt.  and 
engr.,  7  .N'cl.son  PI.,  soon  lets  contract 
brick  and  stone  synagogue  and  social  cen- 
ter, plain  foundation,  Clinton  Ave.  $650,- 
000. 

N.  .1.,  Paulslmro — School — Bd.  Educ,  c/o 
P.  Miller,  pres.,  Gibbstown,  having  plans 
prepared  by  J.  I.  Bright,  nrchl.,  Otis  BIdg., 
Philadelphia,  2  story,  16  room.  here. 
$150,000. 

Fa.,  .lolinntown  —  Store — J.  Thomas  & 
.Sons  plan  4  story,  80  x  120  ft.,  concrete, 
brick   and   steel,   Franklin   St.      $200,000. 

Pb..  York — High  School — School  Bd., 
c/o  r.  M.  Older,  having  plans  prepared 
by  Hamme  &  Whitman,  archts..  City  Bank 
BIdg.,  York,  and  J.  1.  Bright,  associated 
archt..  oils  BIdg.,  Phila.,  3  .story.  235  x  24  5 
ft.  rein  -con.,  brick  and  steel,  plain  founda- 
tion,   Beaver  and   College  Sts.      $350,000. 

Pa..  South  Fork  —  Rank  —  First  Natl. 
Bank,  plans  3  story.  70  x  80  ft.  brick,  steel 
and  stone.  Maple  and  Main  Sts.     $150,000. 

n.  r.,  W<Mh.— Office — F  H.  Smith  Co., 
takes  bids  iibout  Jan.  15.  10  story,  llmc- 
slonc,  at  815  15th  St.,  N  W.  $900,000.  J. 
IT.    MeSlbour.    Illbbs    BIdg..    archts. 


Va.,  VirKinia  Beacli — Hospital  and  Sani- 
tarium—  Bybees  Xatl.  Chiropractic  Sani- 
tarium and  Institute  having  plans  prepared 
by  P.  B.  Moser,  archt.,  Dickson  BIdg.,  Nor- 
folk, 6  story,  10(i  x  125  ft.,  terra  cotta, 
brick  and  steel.  Waterfront  St.  $300,000. 
H.  R.  Bybee,  pres. 

W.  Va.,  Charleston-^High  School — Bd. 
Educ.  had  plans  prepared  3  story,  brick 
and  stone,  Ruffner  Ave.  $200,000.  Warne, 
Tucker  &  Patter.son,   Charleston,   archts. 

W.  Va.,  Clarksburg  —  Hotel  —  Waldo 
Hotel  opens  bids  about  June  1.  3  story 
brick  addition.  $500,000.  Holmboe  & 
Pogue.    c/o    owner,    archt. 

N.  C.  High  Point  —  Municipal — Plans 
municipal  building.  $150,000.  J.  W.  Hed- 
rick,   mayor,     .\rchitect  not   selected. 

Fla..  Daytona — Hospital — G.  N.  Rigby, 
C.  C.  Rohannon  and  associates  plan  hos- 
pital   and    sanitarium.      $500,000. 

Fla.,  Miami  —  Court  House — Dade  Co. 
plans  rein. -con.  and  steel.  $200,000.  H. 
Crabtree,   co.engr. 

Ala.,  Annlston  —  School — Barber  Indus- 
trial School  for  Girls,  c/o  J.  F.  Sherer 
soon  takes  bids  4  story,  115  x  180  ft.,  brick, 
stone  and  steel,  plain  foundation.  $250,000. 
T.  Stephen.s.  Temple  BIdg..  Camden,  N.  J., 
archt. 

O.,  Cincinnati  —  High  School — Kunz  & 
Beck,  archts.,  22  Carew  BIdg..  opens  bids 
about  March  1,  3  story.  72  x  120  ft.,  reln.- 
con..  brick  and  steel,  Ilift  .\ve.,  for  Catho- 
lic  Parish.     $200,000.     W.   Schmidt,   pastor. 

O..  Cleveland — Apartment — A.  Land,  1935 
Euclid  .\ve..  having  plans  prepared  by  J. 
M.  Miller,  archt..  1935  Euclid  Ave..  3  story, 
brick  and  steel,  plain  foundation,  southeast 
corner  Coventry  Rd  and  Hampshire  Lane. 
$175,000. 

O.,  Cleveland — Commercial — L.  W.  Kelly, 
Hippodrome  BIdg..  plans  brick  and  steel, 
jjlain  foundation,  on  lot  116  x  1S5  ft.,  on 
Bolivar  Rd.  and  East  14th  St.  $150,000, 
Architect   not    selected. 

O.,  Cleveland — Commercial — F.  Jtein. 
2195  East  93rd  St..  having  plans  prepared 
by  A.  F.  Janowitz,  archt..  Permanent  BIdg.. 
1  story.  50x230  ft.,  brick  and  timber,  plain 
foundation,    8511    Lorain    Ave.      $150,000. 

O.,  Cleveland — Commercial  and  Theatre 
— Utica  Realty  Co.,  c/o  G.  A.  Ebeling, 
archt.,  602  Newman-Stern  BIdg.,  having 
plans  prepared  2  story.  50  x  150  ft.,  brick, 
steel  and  concrete,  plain  foundation.  1773 
East  55th  St.      $150,000. 

O.,  Columltus — DoriTiitory. — Westminster 
Foundation  Presbyterian  Church,  having 
preliminary  sketches  made  for  mens  dor- 
mitoi-.v,  Neil  .■\ve.  $150,000.  Address  M. 
Breeze,  SOJ  North  High  St.  Architect  not 
selected. 

O..  Columbus — Home — R.  U  Wirtz,  2028 
Tuka  .\ve..  having  sketches  made  3  story 
home  for  Builders  and  Traders  Exch. 
$200,000. 

O.,  SIdne.v — Temple — TtMnperanCe  Lodge 
73.  F.  &  A.  M..  CO  ('  H  Neil,  plans  3 
story,  rein. -con.  and  brick.  $150,000.  Archi- 
tect not  selected. 

Ind..  Beech  Grove  —  School  —  Catholic 
School  having  plans  prepared  by  E.  E. 
Dunlap  &  Co.,  archts..  State  Life  BIdg., 
Indianapolis,  2  story,  65  x  100  ft.,  brick 
and  stone.  $150,000.  P.  Killian,  pastor. 
W.   Gavin,   member  Bd.   Trustees. 


Infl..  Clinlmers — School — J.  A. 
baum.  trustee,  having  plans  prepared  by 
Ricdel  &  Zink,  archts..  2  .story.  75x110  ft., 
brick   and    stone.      $160,000. 

Ind..  Evansvllle  —  Church  —  St.  Johns 
Church.  3rd  and  Ingle  Sis.,  having  plans 
prepared  by  li"o\vler  &  Cappelle,  archts., 
Amer.  Trust  BIdg.,  2  story.  55  x  150  ft., 
brick  and  stone,  3rd  and  Ingle  Sts.  $150,- 
000.     W.  N.   Dressel.  pastor. 

Ind..  EvanBvllle  —  Church  —  St.  Johns 
Church  having  pl.tns  prepared  by  J.  T. 
(^omes,  archt.,  Renshaw  BIdg..  Pitt.sburgh, 
Pa..  2  storv.  60x100  ft.,  brick  and  stone. 
$150,000. 

Ind..  Ft.  Wayne — Office — E.  H.  Seelberg. 
21  White  Apartni.nls.  having  plans,  pre- 
pared bv  A.  M.  Strauss,  archt.,  706  ShoafT 
St.,  2  storv,  40x70  ft.,  brick.  East  Berry 
St.      $150,000. 

lnd„  Frankfort — High  School — Bd.  Educ. 
having  plans  prepared  by  R.  F.  DaKgett, 
archt.,  960  Lemke  Annex.  Indianapolis  i 
storv,  100  X  160  ft.,  rein, -con.  and  brick. 
$150,000. 

Ind..  IndlanapolU  —  Apartment — H.  C. 
Baker,  607  East  32nd  St.,  having  plans  pre- 
pared by  Myers  &  Codln,  archts..  412  Trar- 
tion  Trust  BIdg.,  2  story,  4(1  x  73  ft.,  brick, 
3311    College    Ave.    $150,000. 
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Ind..  Indianapolis  —  Apartment — H.  X. 
Maloney  Apartment  Co.,  c/o  E.  I.  Smith 
of  E.  W.  Chaille  Co.,  921  Hume-Mansur 
Bldg..  having  plans  prepared  brick  and 
limestone.  34th  and  Meridian  Sts.  $350,- 
000.      Private    plans. 

Ind.,  Indianapolis — Church — First  United 
Brethren  Church,  \V.  R.  Mommer,  chn. 
building  com.,  c/o  Delco  Light  Products 
Co..  60  West  New  York  St.,  having  re- 
vised plans  prepared  by  Rubu.sh  &  Hunter, 
archts.,  428  Amer.  Central  Life  Bldg..  2 
.story,  80  x  110  ft.,  brick  and  stone,  Wal- 
nut and  Park  Sts.     $150,000. 

Ind.,  Indianapolis — Offi.e — H.  H.  Wood- 
-small.  Fidelity  Trust  Bids.,  plans  4  stury. 
rein-con.,  brick  and  ste.^l.  North  -and 
Delaware  Sts,  $2". 000.  .\rchitect  not 
selected. 

Ind.,  Indianapolis — School — St.  Joan  of 
Arc  Church,  42nd  and  Ruckle  Sts.,  hav- 
ing plans  prepared  by  D.  A.  Bohlen  & 
Co.,  archts..  Majestic  Bldg.,  2  storv,  85  x 
110  ft.,  brick,  42nd  St.  $150,000.  J. 
Chartrand,  Bishop, 

Ind.,  Indianapolis  . —  Temple  ■ —  Trvington 
Lodge  Xo.  666,  F.  and  A.  M..  c,  o  J.  Fitz- 
gerald, chn.  building  com..  204  Hume-Man- 
sur Bldg..  having  plans  prepared  bv  C.  E. 
Bacon,  archt..  605  Odd  Fellows  Bldg..  3 
story,  100  X  100  ft.,  brick  and  terra  cotta. 
East  Washington   St.      $150,000. 

Ind.,  Knielitville — School — O.  Boyd,  trus- 
tee, having  revised  plans  prepared  by 
Johnson.  Miller  &  Miller,  archts..  30  North 
5th  St.,  Terre  Haute,  2  storv.  80  x  140  ft., 
brick.     $150,000. 

Ind.,  Layafette — Union — Purdue  Univer- 
sity, Student  Union,  having  plans  prepared 
by  Pond  &  Pond,  archts.,  64  Van  Buren 
St.,  Chicago.  2  story,  brick,  stone  and 
steel.      $1,000,000. 

Ind.,  Loree — School — B.  F.  Jenkins,  trus- 
tee, having  plans  prepared  by  E.  S. 
Dunlap  &  Co.,  archts.,  Harrison  Bldg., 
Kokomo,  2  story,  95  x  125  ft.,  brick. 
$150,000. 

Ind.,  Marion — Lodge — Marion  Lodge  of 
Eagles,  plans  3  story,  brick.  $150,000. 
Architect  not  selectecj. 

Ind..  New  .Albany — .\partment — A.  Moos- 
miller,  archt.,  9th  and  Market  Sts..  will 
prepare  plans  for  brick  apartment  house. 
$150,000.      Owners    name    withheld. 

Ind..  Newcastle — School — Bd.  Educ.  hav- 
ing plans  prepared  by  H.  Folz.  archt., 
Lemcke  .\nnex,  Indianapolis,  2  story, 
95x125    ft.,   brick.      $200,000. 

Ind..  Poneto — School — O.  F  Tate,  trustee, 
plans  2  story,  80  x  110  ft.  brick.  $150,000. 
R  I  Brown,  Studebaker  Bldg.,  South  Bend, 
archt. 

Ind..  Shelbyville — School — Bd.  Educ.  hav- 
ing plans  prepared  by  J.  E.  Koph  &  Wool- 
ling,  archts.,  403  K.  of  P.  Eldg.,  Indianapo- 
lis,   2    story,    87x110    ft.,   brick.      $150,000. 

Ind.,  Sooth  Bond — Bank — Union  Trust 
Co.,  204  South  Michigan  .A v.-..  ■  having  re- 
vised plans  prepared  bv  .\ustin  &  Sham- 
bleau,  archts,.  111  North  Lafayette  St.,  12 
story,  60x125  ft.,  brick,  granite  and  steel 
addition.      $800,000. 

Ind,,  Sonth  Bend  —  Church  —  Sunnyside 
Presbyterian  Congregation  having  plans 
prepared  by  Austin  &  Shambleau,  archts.. 
731  J.  M.  S.  Bldg.,  2  .storv,  65x90  ft.,  brick 
and   stone.      $150,000. 

Ind..  Terra  Haute— Church — First  Church 
of  Christ  Scientist  having  plans  prepared 
by  Johnson,  Miller  &  Miller,  archts.,  30 
North  5th  St.,  2  story,  90x110  ft.,  brick 
and    stone.      $150,000. 

Mich..  Ann  Arbor — Gymnasium — Michigan 
Athletic  Assn.  having  tentative  plans  pre- 
pared for  160  x  300  ft.  rein.-con.,  brick  and 
steel.  Ferry  Field.  $250,000.  Architect 
not  selected. 

Mich.,  Detroit — Bank — Detroit  Branch  of 
Federal  Reserve  Bank  of  Cliicagci.  West 
Congres.s  St..  Detroit,  plans  4  or  6  .story, 
with  foundation  for  additional  stories,  HiO  x 
160  ft.  rein.-con.,  brick,  steel  and  stone, 
caisson  foundation.  Fort  and  .Shelby  Sts. 
$750,000.     Architect  not  selected. 

III..  Aurora — Apartment  —  M.  K.  Wolf, 
275  Lake  St.,  having  plans  prepared  by 
W.  Sfolt  Armstrong,  archt.,  127  North 
Dcarliorn  St..  Chicago.  3  slory.  100x200 
ft.,  brick,  steel,  rein.-con.  and  stone.  Lake 
St.      $300,000. 

m..  Penton — Court  Hou.se — Franklin  Co., 
election  In  April  to  vote  on  $200,000  bonds, 
for  court  house. 


BKSERVOIR — CLEVEL.\ND.    OHIO 

Contract   No.  2 

Bids  were  received  Nov  4  by  Dept.  of  Pub.  Utilities,  Div.  Water,  for  constructing 
Baldwin  Reservoir,  from  (A)  Stange  &  Walsh  Constr.  Co.,  St.  Clair  Bldg.  ;  (B)  Thorap- 
son-Starrett  Co.,  Perrv-Payne  Bldg.  :  (C)  Hunkin-Conkey  Constr.  Co.,  601  Century 
Bldg.;  (D)  Mellon-Stuart  Co..  2112  Oliver  Bldg.,  Pittsburgh,  $2,029,501:  (E)  Central 
Dredging  Co.,  600  Bangor  Bldg..  $2,109,051  ;  (F)  Bates  &  Rogers  Constr.  Co.,  B.  of  L.  E. 
Bldg.,  $2,309,224,     The  unit  bids  of  the  lowest  3  bidders  were  as  follows: 


B 


C 


57,000  cu.yd.  excavation        $2  00  $2  03  $2   50 

16,500  cu.yd.  concrete — wallfoundations 13.00  10  70  10  52 

29.500  cu.yd.  concrete— walls,  pilasters,  conduit 13.00  1 1   68  II   90 

7.500  cu.yd.  concrete — sub-floors  and  foundations  for  columns 13.00  9  70  1 1   76 

2,200  cu.yd.  concrete-pipe  covers,  sumps  and  foundations  for  overflows  13.00  II    10  11.61 

16,000  cu.yd.  concrete — groined  and  barrel  arches 13.00  19   10  19  00 

4,800  cu.yd.  concrete — flumes,  stiffening  walls  and  overflows 13.00  22  30  20  25 

13.500  cu.vd.  concrete — floors 13.00  12   18  12  08 

8,500  cu.vd.  concrete — columns        13.00  15  45  16  92 

5,600  cu.vd.  concrete — valve  house 13.00  12  21  12  4* 

2  30-in  cast  iron  manhole  frames  and  covers 70  00  188  00  97  73 

2  43-in.  na.st  iron  pressure  manhole  frames  and  covers 125  00  142  00  131    II 

59  24-in.  cast  iron  ventilating  manhole  frames  and  covers 20  00  26  00  24  80 

4  36-in   cast  iron  ventilating  manhole  frames  and  covers 40  00  57  00  41   88 

2  48-in.  cast  iron  ventilating  manhole  framc-s  and  covers 65 ,  00  95 .  00  6145 

120  000  cu.vd.  fill,  embankment  and  subgrading 40  85  85 

16,000cuvd.  puddle    2,00  2  52  2.57 

78.000  siivd   top  soil  and  seeding   10  19  .30 

l.200i-uvd.  broken  stone  fill                  3  00  4   73  4  05 

3.500.0001b.  reinforcing  steel .03  031  0294 

7.000  lb.  .structural  steel 10  14  137 

820  tons  cast  iron — standard  lengths,  be  1  and  spigot  pipe 7     00  63  40  65  93 

120  tons  cast  iron — standard  fittings,  bell  and  spigot  pipe 150  00  116  50  148   12 

80  tons  cast  iron — special  fittings,  bell  and  spigot  pipe 1 65  00  1 26  00  1 54  08 

5  tons  cast  iron — standard  short  length  flanged  and  bell,  and  flanged 

and  spigot  pipe                  165  00  135  00  134  4? 

5  tons  cast  iron— standard  fittings  flanged  pipe   .    225  00  158.00  218  2S 

60  tons  cast  iron — special  fittings,  flanged  pipe 140  00  1 10  30  121   07 

240  tons  ca!5t  iron — plain  pipe,  no  bell,  spigot  or  flange 70.00  66  50  69   14 

5  tons  cast  iron — miscellaneous  and  special  castings 135.00  147  00  147  24 

5  60-in.  valves 2.500  00  2,410  00  2.509  04 

7  48-in.  valves 1,500  00  1,410  00  1,442  04 

2  36-in   valves 900  00  985  00  96*54 

2  30-in.  valves 675  00  740  00  748  47 

2  12-in.  valves 90  00  77  00  76  27 

7  6-iu.  valves        30  00  3100  26    15 

26,000  hn.ft.  tile  drain 10  19  32 

450  lin  ft.  \itrified  pipe  drain 6  00  5  57  3  74 

6.500  lb.  hand  railing .30  18  2D 

13,500  lb.  copper  expansion  joints .30  41  45 

2  5i7-ft.  sluice  gates   1,200  00  2,425  00  1,290  00 

Brass  pipes,  valves,  etc.,  for  float  tube  connection  (lump  suml 200  00  235  00  106   57 

Stop  plank  and  weirs  (lump  suml 1,000  00  1,775  00  1,660  00 

Number  of  calendar  montlis  to  complete  work ' .  14  14  18 

Extended  totals   $1,824,125  $1,933,248     $1,994,833 

III..  Carbondale — High  School — Bd.  Educ.  III.,  White  Hull — High  School — Bd.  Educ. 

c/o    J.     W.     Mitchell,     secy.,     having    plans  c/o     H.     W.     Shirley,     secy.,     having    plans 

prepared    by    R.    Z.    Gill,    archt..    Murphys-  prepared  by  A.   L.  Pillsbury,  archt..  Peoples 

boro,    2    story,    brick,    stone    and    rein.-con.  Bank    Bldg.,    Bloomington,    2    story,    brick, 

$160,000.  rein.-con.,  and  stone,   $150,000. 

III.,   Chicago — Office  and  Sales — Davidson  ,  M's..  Beloit — Theatre — Beloit  Amusement 

&    Weiss,    archts.,    53    West    Jack.son    Blvd.,  <-0-  c/o  t-  S-  Hall.  secy,  of  State,  Madison, 

soon  receives  bids  10  story,  rein.-con.,  brick  1^°""  takes  bids,   1  and  2  .story,  93  x  130  ft.. 

and   steel,    .Michigan   Ave.  and    13th   St.,    for  unck,    plain    foundation,    here.      $200,000. 

F;-„'-^/,nn^""'""''^'"^'     ®    ^°'''*'    Franklin     St.  wis..   Fond   dn   Lac— Hospital— St.  Agnes 

$4o0,000.  Hospital,  c/o  F.  S.  Wiley,  100  East  Division 

HI       rhicnirn StnrB    nnri     Hotel T  newen         St.,    plans    4    StOry,    200    X    250    ft.,    rein.-con., 

beJ"-&  W«?enbe^rrLcMi.,"m  We'S  Mon-  ^^^.^^^  ^T^j:^  foundation.     $500,000. 

roe  St..  soon  receive  bids  4  story,  141    x   187  ^^"-"'^'•ct-  "ot  .selected. 

ft.,    rein.-con.,    brick,    steel    and    terra   cotta.  Wis.,    Oronomowiio — High    School — School 

Howard    St.   and    Bosworth    Ave.,    for    L.    J.  Bd.  having  plans  prepared   bv  Parkinson  <t 

Rubin      &      Co..      214      South      Market      St.  Dockcndorff.      archts..      Linker      Bldg..      1,-. 

$350,000.  Cro.sse,    2    story,    68    x    148    ft.,    brick    and 

„  .  concrete,     plain     foundation.        $185,000     to 

III..    Evanston— Hotel    and    Store — W.    C.  $20,000.      E.    W.    Delaney,    secy 
Jones,  archt,,    19   South    La   Salle   St.,   Chi- 
cago,  preparing   preliniinarv    plans    7    story,  «  is..  West  Bend — High  School — Bd.  Educ. 

rein.-con..    brick    and    steel,    here.      $1,5II0,-  having  plans  prepared   by   Foellcr  &  Schoe- 

000.     Owners  name  withheld.  "«■■.     archts.,     123     .North     W.ishington     St.. 

Green   Bay.    2  story,   50   x   2ii0   ft.  rein.-con. 

III.,    Jollet   —   Apartment-Hotel    —    B.    J.  brick  and  steel,   plain   foundation.    $250  000 
Bruns.  archt.,    1548  Belmont   Ave.,   Chicago,  .        ^  ,         ■,,.,„,.„ 

takes  bids  about  Jan.  15.  9  story,  rein.-con..        ,  *"••    Decornh  —  High    School — Bd.     Educ, 

brick    and    .steel.      $500,000.      Owners    name  P'a"S    2    story,    rein.-con.,     brick,     tile    and 

withheld.  stOne.      $1.tO,000    bonds    voted.      C.    F.    Bar- 
foot,   elk.      Engineer  not  announced.      Noted 

HI..  Martinsville— .School— Bd.  Educ.  hav-  l^ec.  8. 
Ing    plans    prepared    by    Johnson.    Miller    &  „,  .,,  „       c  i.      ,       ,^ 

Miller,    archts..     30     North     5th     St..     Terre  v   Minn..     Minneapolis — School     etc. — .\ugs- 

Haute.    Ind.,    2    storv,    80    x    125    ft.,    brick  g" ""^^  Seminary,  c/o  G.  Sverdrup.  pres..  8th 

steel  and  rein.-con.     $150,000.  '''^  "■""  ^Ist  Ave.,  S.,   plans  brick,  tile  and 

stone,   at   Wood   Lake,    $300,000.     Architect 

III..  Melvin — Bd.  Kduc.  having  plans  pre-  "o*-   announced, 
pared     by     A.     L.      Pillsbury,      archt..      710  nn.  ..      «.  ,.       »..,.,.„.. 

Peoples   Bank   Bldg..    Bloomington,    2   story,  ,„',■,,'■•  ■'>'I""T'' m  *'~7-^'^'^°°J~,^^  h^  ^^,'H 

steel,  rein.-con..  brick  and  stone.     $165,000  L'?,^''!^^'''. '''^°  iV   ^o"''"?'   Art-hbishop.    226 

W.  J    McKenna.  elk  Summit  Ave..  St.  Paul,  plans  3  story,  rcUi.- 

con..  brick,  tile  and  stone,  at  17  Grove  St., 

III..    Mollne — Club— Country    Club    Com.,  '"''■^'   *250,000.      Architect   not   announced, 
c/o    R.    E.    Slalz,    chn,,    23511    fith    St„    East 

Moline,   plans  2   story,   brick,    rein.-con     and  Minn.,     Olivia — High     School — Bd.     Educ. 

stone.      $175,000,      Architect    not    selected.  recelve.s    bids    in    January,     2    story,     rein - 

con,,  brick,  tile  anil  .stone,    $180,000.      W.  L. 

HI.,  Monmouth — Stadium  and  Gymnasium  Alban,  347   Endicolt   Bldg.,   St.   Paul,   archt. 

— Monmouth  College.  S33   East  Bway.,  hav-  mi„„      vi.„i_i r-i.      u  a,     r^-. 

InB    plans    prepared,    brick,    .steel,    rcln.-con.  i:-    Hi"w'rnr,1^.iu    TIJi,^,,'^'?*'""*^''^''    '^'°,   ^^■ 

and   stone  stadium   and   gymnasium,   $150,-  ■?■    w     Kef;   1   Co      iv?h?«''"'iio'"''P'"'''S    '7 

000.      T.    H.    McMlchael,    pres.      Arehltecfs  iVi,J      ifi7Ln'^„M°-    '''^'^^'.^  •  .-l"    \'^    ^""" 

name  withheld  "'itcin  Bldg..    Minneapolis    and    Virginia,    4    slory, 

reln,-con.,  brick,  tile  and  stone.     $300,000, 

HI..     Rock     Islond  — High     School  —  Bd.  Kan..     Salhia- Temple— Masonic    Temple 

Educ    having   plans    prepared    by   Cervln    &  ,\id    Assn     having   plans   i.reT>ir,.,     hv   T     i 

Horn,    archts.,    311    Safety    Bldg..    2    eiory,  ("ondron     (^o  ,' '  a'^c     s.      ,^3    '\W 

brick,    stone    and    steel.      $200,000.      .Voted  Blvd.,  Chicago,  6  stors-.   123  x  162  ft    rchi- 

'"''^    '•  con.,  brick  and  steel.     $1,000,000. 
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Mo..  Carrollton  —  Home  —  State  Bd. 
Eleemosynarv  Institutions,  Jefferson  City, 
plans  S  story,  rein-con.,  brick  and  steel 
home  here,  for  neglected  children.  $200,000. 
-•Vrchitect   not   selected. 

Mo..  Columbia  —  Chemistry  —  University 
of  Missouri,  c/o  L.  Cowan,  secy.,  having 
plans  prepared  by  J.  P.  Jamieson.  archt., 
security  bldg.,  St.  Louis.  2  story,  rein-con., 
brick  and  stone.     J175.000. 

Mo..  Columbia  —  Dormitory  —  Stephens 
College  plans  3  story,  rein.-con.  and  brick, 
on  campus.     $150, UO.     Architect  not  selected. 

Mo..  Columbia  —  Temple  and  Students 
Building — Oddfellows  of  -Missouri,  Columbia 
Branch,  c/o  G.  Starrett.  chn..  Building 
Comn.,  plans  3  story,  rein.-con.,  brick  and 
stone.     $liO.00O.     Architect  not  selected. 

Mo.,  Greenfield — Court  House — Dade  Co. 
election  Jan.  31  to  vote  on  $160,000  bonds. 
2  story,  brick,  stone  and  steel.  Achitcct 
not  selected. 

Mo..  Kansas  City — Hotel — P.  J.  Brad- 
shaw,  archt..  International  Lite  Bldg.,  St. 
Louis,  soon  lets  contract  15  story,  110  x 
203  ft.,  rein.-con..  brick  and  stone,  here, 
for  Bellerive  Investment  Co.,  c./o  A.  M. 
Cornwall.  Ill  North  7th  St.,  St.  Louis.  $1,- 
000. 000.       Noted    .Nov.    24. 

Mo..  St.  Joseph — Lodge — St.  Joseph  Aerie 
19,  Fraternal  Order  of  EJagles.  517  North 
5th  St.,  plans  3  story,  rein.-con.  and  brick. 
$175,000.     Architect   not   selected. 

Mo.,  St.  X.oiiiH — Bank — A.  B.  Groves, 
archt..  Stock  Kxch.  Bldg.,  soon  lets  con- 
tract 2  story,  y4  x  112  ft.;  brick,  stone  and 
steel,  Jefferson  and  Franklin  St.s.,  for  Jef- 
ferson Bank,  c/o  V.  T.  Moberly,  pres. 
$150,000. 

Mo.,  St.  I.OOIS — Sales — Thirt.v-Sixth  St. 
Realty  Co.,  Ill  North  7th  St.,  having  plans 
prepared  by  P.  J.  Bradshaw,  archt..  In- 
ternational Life  Bldg.,  96x144  ft.,  rein.- 
con..  brick  and  stone,  3510  Lindell  Blvd. 
$150,000. 

Cttl..  Fresno — Hotel  and  Store — F.  Dodd 
and  F.  W.  Williams,  having  preliminary 
plans  prepared  by  B.  G.  McUougall,  archt.. 
381  Bush  St.,  S-;in  Francisco,  10  story,  rein.- 
con.,   Tulare   St.   and   Bway.      $500,000. 

Cal..  L.08  Angeles  —  Jail — Bd.  Supervs. 
Los  Angeles  Co.  having  plans  prepared  by 
Allied  Architects  Assn.,  1128  Citizens  Bank 
Bldg.,  11  story,  195  x  226  ft..  Temple,  Buena 
Vista  and  New  High  Sts.  $2,500,000. 
Noted  April  21. 

Cal.,  San  Lois  Obispo — Hotel — Carpenter 
Hotel  Co.  having  preliminary  pl-ans  pre- 
pared by  G.  Kuslilorth,  archt.,  354  Pine  St., 
San  Francisco.  '5  siory,  rein.-con.  and  brick. 
$250,000. 

Bins     I)K.SIKKI> 

Conn.,  Oreenwlcli — Apartment — F.  G.  C. 
Smith,    archt..    Smith    Bldg.    receiving    bids 

5  story,  54x100  ft.,  rein.-con.  and  brick, 
plain  foundation.  Greenwich  .Vve..  for  F. 
Zittell,   c/o  architect.      $150,000. 

N.  Y.,  New  York — .\partment — K  Waters, 
c/i)  J.  M.  Felson.  archt.  and  engr..  1133 
Bway.,  5  story,  brick,  steel  and  stone,  plain 
foundation.  Grand  Ave.  and  ISOth  St. 
$150,000.  Work  will  be  done  by  separate 
contracts. 

N.  Y.,  New  York  —  Apartment — M.  J. 
Kramer,  c/o  G.  F.  Pelham.  archt.  and  engr.. 
200  West  72nd  St  ,  7  slor.v,  brick,  steel  and 
stone,  plain  foundation,  Hamilton  PI.  $7.")0.- 
000.  Work  will  be  done  by  separate  con- 
tracts. 

N.  Y..  New  York — Bank  and  Office — Jan. 
5,  by  Trowbridge  &  Livingston,  archts.  and 
engra.,  512  5th  .\ve..  23  story,  brick,  steel 
nnd  stone,  plain  foundation,  Wall.  William 
and  Pine  Sts.,  for  Bank  of  America,  44  Wall 
St.      $2,500,000.      Noted    Nov.    10. 

X.  Y.,  New  York — Theatre. — Jan.  5.  by 
Rc-llly  &  Hall,  archts.  and  engrs.,  405  Lex- 
ington Ave.,  3  story,  100  x  12"  ft.,  brick, 
steel  and  stone,  plain  foundation,  Mac- 
Dougal  and  West  Houston  Sts.,  for  Fagazy 

6  Kosettl.  c/o  architects.  $150,000.  Noted 
Nov.  2. 

N.  4.,  Srrnurua  (Werliawkrn  P.  O.) — In- 
sane Asylum — Jan.  12  I  change  of  date)  by 
Bd.  Freeholders  Hudson  Co.  (Jersey  ("ity) 
nve  2  story,  brick  and  steel  IniiMlngs.  here. 
Coat  between  $751). OOO  and  $l,ono,rtOfl.  J. 
T.  Uowland.  Jr.,  100  Sip  Ave..  Jersey  City, 
archt.     Noted  l>ee.   15. 

Pa.,  (irltynliurc — Hotel — Jan  5,  B.  15. 
Medorr.  archt..  Lincoln  lildg..  Philadelphia. 
4  story.  100  x  175  ft.  brick  and  steel,  plain 
foundation,  for  Lynch  Bros.,  ICagle  Hotel. 
$150.0011.      Noted  Nov.  24. 

Pa..  Phllndrlphln — Theatre  and  Office — T. 
W.  Lamb,  archt.,  644  Slh  Ave..  New  York, 
receiving  bids  16  story,  12'.i  x  1211  ft.,  rein.- 
con.,    brick   and   steel,   caisson    foundutlon, 


16th  and  Market  Sts.,  here. 
tc.rp.,  126  West  46th  St.,  : 
OUO.UOO. 

N.  C,  Foyettevllle — School — Jan.  10  by 
building  com..  Slate  Colored  Normal  School, 
for  several  buildings.  Bids  are  asked  on 
individual  units  and  also  in  blanket  form. 
$185,000.  H.  L.  Cook.  chn.  S.  S.  Dixson. 
Fayelteville,  archt. 

La.,  New  Orleans — Community  House — 
Jan.  2,  by  Daugherty  &  Gardner,  archts., 
Stahlman  Bldg..  -Nashville,  Tenn..  3  story, 
rein.-con.,  brick  anil  steel.  Itampart  and 
Governor  Sts.,  for  Methodist  Episcopal  Bd. 
of  Missions.     $165,000. 

Tenn.,  Murfreesboro — Dormitory — Jan.  5 
bv  J.  13.  Brown,  supt.  instruction.  State 
Bd.  Educ,  State  Capitol,  Nashville,  2 
storv,  40  X  160  ft.,  brick,  here.  H.  C. 
Hibbs,   Natl.   Bank    Bldg.,   Nashville,   archt. 

Tenn.,  Nashville — sSchool — Jan.  5,  by  L. 
Pope,  dir.  of  administration.  3  story,  briok 
school  for  feeble  minded.  $250,000.  Marr 
&  Holman,  701  Stahlman  Bide.,  archts. 
Noted    Aug.    25. 

Ky.,  Frankfort — Hotel — Jan.  4.  by  New 
Capitol  Hotel  Co.,  4  story,  100  x  150  ft., 
brick  and  concrete.  $250,000.  P.  L.  Pack- 
ard, New  Hayden  Bldg.,  Columbus,  O., 
archt.     Noted  Oct.  13. 

O.,  Cleveland — Apartment — Jan.  4,  by  S. 
H.  White,  iu-cht.,  Schofield  Bldg.,  9  story, 
SO  X  350  ft.,  brick,  steel  and  concrete, 
plain  foundation.  East  116th  St.  and 
Shaker  Blvd.,  for  Chester  Gardens  Co.,  c/o 
architect.  $2,500,000.  Former  bids  re- 
jected.     Noted    Nov.    3. 

C,  Cleveland — Commercial — C.  Krause, 
2042  East  4th  St.,  taking  bids  3  story, 
90x120  ft.,  brick,  steel  and  concrete,  plain 
foundation.  Chester  Ave.  West  of  East 
11th  St.  $150,000.  G.  G.  Bohm,  William- 
son Bldg.,  archt.     Noted  Nov.  3. 

O..  Cleveland — Commercial  and  Apart- 
ment— F.  Dolinskv.  10514  Pasedena  Ave., 
taking  bids  3  story.  57  x  S3  ft.,  brick  and 
steel,  plain  foundation,  11121  Detroit  Ave. 
$150,000.  A.  F.  Janowitz,  Permanent  Bldg., 
archt. 

C.     Cleveland — Store     and     Apartment — 

B.  Koslen.  2201  East  70th  St..  taking  bids 
3  story.  91x100  ft.,  brick,  steel  and  con- 
crete, plain  foundation.  East  123rd  St.  near 
Durant  Ave.  $150,000.  M.  Altschuld,  5116 
Woodland    Ave.,    archt. 

O..  Columbus — Divinity  Hall — Jan.  6.  by 
O.  Meese.  pres.  Capitol  University.  East 
Main  St..  2  story.  210  x  300  ft.,  brick  ami 
concrete.  $176,000.  Perkins,  Fellows  & 
Hamilton,  814  Tower  Court,  Chicago, 
archts. 

Ind.,    Battle    Ground — School — Feb.    2,    by 

C.  Walters,  trustee,  1  story,  133  x  169  ft.. 
brick.  $150,000.  Nicol,  Scholer  &  Hoffman, 
Koss  Bldg..  Lafayette,  archts. 

Ind.,  Indianapolis — Apartment — Jan.  8,  by 
Pennsylvania  -\partment  Hotel  Corp.,  914 
Hume-Mansur  P.ldg..  6  story,  52  x  178  ft., 
brick  and  concrete.  North  Pennsylvania  St. 
$300,000.  W.  K.  Eldridge,  914  Hume- 
Mansur  Bldg.,  archt. 

Ind.,  Indianapolis — Church — Columbia  PI., 
Christian  Church  receiving  bids  2  story, 
125  X  135  ft.,  brick  and  stone,  40th  St. 
and  Capitol  Ave.  $15o,000.  C.  O.  Morris. 
938  West  32nd  St..  archt. 

111..  ClilcaBo— Apartment — Johnston  Bros., 
109  North  Dearborn  St.,  receiving  liids  3 
story,  110  X  125  ft.,  rein.-con.,  brick  and 
steel,  72nd  and  Jefferson  Sis.  $15o,ii00. 
Owner  will  do  cariientry  work.  T.  M. 
Mitchell,    138   North   La   Salle  St..   archt. 

111.,  Chiraco — Apartment — J.  A.  Nyden, 
archt..  lilO  North  State  St..  receiving  bids 
3  story,  120  x  150  ft.,  rein.-con.,  brick, 
steel  and  stone.  Brompton  and  Pine  Grove 
-\ves.,  for  C.  H.  Gloitson,  111  West  Wash- 
ington   St.,   $250,000. 

111..  Cliirnff<i — Apartment — J.  A.  Nyden, 
archt..  190  -North  State  St..  receiving  bids 
3  story,  107  x  150  ft.,  rein.-con.,  brick, 
steel  and  stone,  Winthrop  and  Greenlake 
Aves..  for  C.  U.  Gleason.  Ill  West  Wash- 
ington St.      $200,000. 

III..  ChlcaKO — Apartment — Whitney  & 
Williams,  archts.,  122  South  Michigan  Ave., 
receiving  bids  3  story,  80  x  153  ft.,  rein.- 
con.,  brick,  steel  and  stone,  on  Northwest 
Side,  for  R.  Levine.  133  West  Washington 
St..    $150,000.      Noted   Dec.    15. 

III.,  Chlrnco^Restaurant — R.  Q.  Schmidt 
&  Co..  archt.s..  154  West  Randolph  St..  re- 
ceiving bids  2  story,  loo  x  100  ft.,  rein.-con., 
brick  and  ste^l.  Sheridan  Rd.  and  Wilson 
Ave.,  for  Garibaldi  &  Cuneo,  1  West  South 
Water  SI.      $150,000.      Noted  Oct.   20. 

III.,  Oak  Park — Apartment — MInchin  & 
Spitz,  archts..  19  West  Jackson  Blvd..  Chi- 
cago, receiving  bids.  3  story,  brick  and 
stone.  242  Maple  Ave.,  for  O.  Prohaska, 
c/o  architects.      $175,000.     Noted   Dec.    1. 


Kan.,  Independence  —  High  School — Jan, 
10  by  N.  S.  Spencer  &  Sons,  archts.,  37  West 
VanBuren  St..  Chicago,  3  story,  180x235  ft.. 
rein.-con.,  brick  and  steel,  here,  for  Bd. 
Educ.  C.  S.  Risdon,  supt.  $400,000.  Noted 
Dec.   1. 

Ariz.,  Phoenix — Depot — Santa  Fe  R.R. 
and  ..\rizona  Eastern  R.R.,  P.  E.  Bldg.,  Los 
Angeles,  receiving  bids  2  story,  122  x  475 
ft.,  steel,  tile  and  concrete,  here,  $300,000. 
W.  H.  Mohr,  c/  o  owner,  archt. 

Cal.,  Los  Angeles — High  School — Jan.  4, 
by  Bd.  Educ.  Securitv  Bldg.,  2  story.  132 
X  350  ft.,  rein. -con.,  brick  and  tile,  Bron- 
son  Ave.  near  Fountain  Ave.  $280, OOo.  B. 
H.   Cline.   c/o    Bd.   Educ,    archt. 

Ont.,  Ottawa — Collegiate — Jan.  4,  by  C. 
BeUiune,  secy.  Ottawa  Collegiate  Bd.,  46 
Elgin  St.,  structural  steel  work  for  insti- 
tute. Carling  Ave.  $200,000.  J.  A.  Ewart. 
Jackson  Bldg..  Bank  St.,   archt. 

BID^   RECEIVED 

Mass.,  Boston — Hospital — City  Hospital 
Dept.,  Harrison  Ave,  2  story,  43  X  1..0  ft. 
and  43  x  107  ft.  top  addition,  two  6  story, 
28  X  43  ft.  and  40  x  43  ft.  annexes,  re.n.- 
con.,  brick  and  steel,  plain  foundations, 
Harrison  Ave.,  from  J.  Bowen  t:o..  184 
Dudley  St.,  Bo.slon.  $493,000  ;  J.  Slolnik  Co., 
448  Bwav..  Chelsea,  $514,780  ;  Evalt  Constr. 
Co.,  161  Devonshire  St.,  Boston,  $515,000. 
Noted  Dec.  15. 

Mass.,  Brookline  —  High  School — School 
Bd.,  3  story,  61  x  153  ft.,  85  x  89  ft.  and  40 
X  124  ft.,  brick.  Tappan  Ave.,  from  J.  P. 
Keating,  Westboro.  $374,000  ;  D.  G.  Mc- 
Donald. 164  Dudley  St.,  Boston.  $377,630; 
Coblo  &  Griffin,  46  Cornhill,  Boston,  $379.- 
729.     Noted   Dec.   15. 

Wis.,  Superior  —  Auditorium  —  City.  2 
story,  75  x  140  ft.  brick,  plain  foundation, 
14th  St.  and  Ogden  Ave.,  from  L.  A.  Hoff- 
man, 1309  John  St..  $141,000  ;  A.  Wilcott  & 
Sons,  Superior.  $144,600;  A.  Dauplaise,  5512 
Da.xter  St.,  $145. (i72.     Noted  Dec.  8. 

Minn.,  Minneapolis — Junior  High  School 
— Bd.  Educ,  3  story,  218x230  ft.,  rein.- 
con.,  brick,  tile  and  stone.  Clinton  Ave. 
and  38th  St.,  from  Madsen  &  Peterson, 
646  Builders  Exch.  Bldg.  $309,658  plus 
$9,020  for  remodeling  old  building  ;  Bracker 
Constr.  Co..  638  Builders  Exch.  Bldg.. 
$312,990  plus  $6,030:  Kvitrud  Constr.  Co.. 
646  Builders  Exch.  Bldg.,  $314,400.  Noted 
Nov.    24. 

Kan..  Independence — High  School — Bd. 
Educ,  3  story,  brick,  plain  foundation, 
(general  contract),  from  P.  J.  Morley,  1701 
Main  St.,  Kanssas  City.  Mo..  $284,340  ;  A. 
S.  Hecker  Co.,  815  Re.serve  Bank  Bldg., 
Kansas  City.  Mo.,  $367,000  ;  Murch  Bros., 
R-W  Exch.  Bldg.,  Kansas  City,  Mo.,  $380.- 
000.      -Voted  Nov.   24. 

CONTR-VCTS   -\W-\RI>ED 

Mass.,  Boston  —  Hospital  —  Forest  Hills 
Hospital,  29  Morton  St..  3  story.  52  x  150 
ft.,  brick.  Morton  St..  to  Coblo  &  Griffin.  46 
Cornhill  St..  $150,000. 

Mass.,  Lawrence  —  High  School  —  Bd. 
Educ,  4  story.  115  x  317  ft.  and  92  x  147 
ft.,  brick  and  stone,  to  G.  Dose  Eng.  Co.,  43 
West  27th  St.,  -New  York.  $758,700.  Noted 
-Nov.   17. 

Mass.,  WnkeHeid  —  Library  —  Town.  1 
storv.  64  X  9.S  ft.,  brick.  Main  St.,  to  J.  E. 
Nel-son  Co.,  7  Water  St.,  Boston,  $150,000. 
Noted  Nov.   3. 

N.  Y.,  Brooklyn — Apartment — King-Car- 
roll Bldg.  Corp.,  c/o  M.  A.  Cantor,  archt. 
and  engr.,  371  Fulton  St.,  4  story,  100  x 
100  ft.,  brick,  steel  and  stone,  plain  foun- 
dation. Crown  St.  and  Kingston  Ave.,  by 
day   labor.      $150,000. 

N.  \'..  New  York — Apartment — Arrow- 
head Holding  Co.,  41  Convent  Ave..  5  story, 
90  X  125  ft.,  brick,  steel  and  stone,  plain 
foundation.  Haven  -\ve..  by  day  labor. 
$500,000.  G.  F.  Pelham,  200  West  72nd  St.. 
archt.   and  engr. 

N.  Y.,  New  York— .\partment — F.  M.  and 
S.  Corp..  c/o  G.  F.  Pelham.  archt.  and  engr.. 
200  West  72nd  St..  5  storv,  brick,  steel  and 
stone,  plain  foundation,  212th  St.,  by  day 
labor.     $200,000. 

Pa..  MeKeesport — Y.  M.  C.  A..  2  West 
45th  St..  .Vew  York,  4  story,  US  x  170 
ft.  brick,  steel  and  stone,  plain  foundation, 
to  Schutz,  Schreiner  &  Clyde  Co.,  May 
Bldg.,   Pittsburgh.   $535,000. 

Pa..  PhllBdelphia  —  Theatre  —  Willard 
Thesitre  Co..  eo  C.  E  Oelschlager.  archt.. 
1615  Walnut  St.,  1  story.  65  x  125  ft.  brick 
and  steel,  plain  foundation.  40th  and  Mar- 
ket Sts.,  to  W.  S.  Gore.  6  North  41st  St., 
$150,000.      Noted   l>ec   23. 

D.  C  Wash. — Bank  and  Office — C.  Tomp- 
kins. 1612  Park  Ud..  will  build  concrete 
bank    and    office     building,     I4th     St.    and 
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Park  Rd.,  N.W.,  by  day  laljor.  $4 Oil, 000 
G.  W.  Ray,  1147  Conn.  Ave.,  N.W.,  areht. 
Va.,  Richmond — High  School — Bd.  Educ, 
4  story  concrete  and  brick.  Marshall  St. 
between  Sth  and  9th  to  A.  M.  Walkup  & 
Co.,    746    North   17th  St.      $341,000. 

W.  Va..  LoBan — Hospital — H.  D.  Hat- 
field, R.  &  P.  Bldg.,  and  others.  5  story,  40 
X  110  ft.,  brick  and  stone,  to  V.  E.  Taylor, 
547  Adams  Ave.,  Hungtington,  $1,50,000. 

N.  C  Winston-Salem — High  School — Bd. 
Trustees  constructing  Richard  J,  Reynolds 
Memorial  High  School  and  power  house  in 
connection  with  same,  to  Dupont  Eng.  Co.. 
Dupont  Bldg.,  Wilmington,  Del.,  $3S8.700 
and  $2S,250  respectively;  heating  of  school 
to    Grinnell    Co.,   Charlotte.    $73,790. 

Fla.,  Tallahassee — Capitol — Bd.  State  In- 
stitutions two  3  story  wings,  rein. -con., 
brick,  marble  and  steel,  to  Parker  & 
Yeager,  Tallahassee,  $153,000,  Noted  Nov. 
17. 

O..  Castalia — School — Bd.  Educ.  2  story. 
103  X  106  ft.,  brick,  steel  and  concrete, 
plain  foundation,  to  Hossler  Bros,  Tiffin, 
$150,000. 

O.,  Cleveland — Apartment  Hotel — L.  W. 
Kelly,  Hippodrome  Bldg.,  12  story,  94x190 
ft.,  brick,  steel  and  concrete,  plain  founda- 
tion, Euclid  Ave.  and  East  107th  St.,  to 
J.  Gill  &  Sons,  Citizens  Bldg.,  $1,500,000. 
Noted    Oct.    27. 

O.,  Delaware — Dormitories — Ed.  Trustees 
Ohio  Wesleyan  University,  building  Austin 
Hall,  brick  and  stone,  on  site  of  Monett 
Annex,  also  Watson  Memorial.  Central  Ave. 
and  Elizabeth  St.,  to  H.  K.  Ferguson  Co., 
6523  Euclid  Ave..  Cleveland.  $200,000  and 
$300,000   respectively.      Noted  Dec   22. 

O..  North  Robinson — High  and  Grade 
School — Bd.  Educ,  2  story,  100  x  124  ft., 
brick,  steel  and  concrete,  plain  foundation, 
to  Miller  Bros.,  Bucyrus,  $200,000. 

Ind.,  Indianapolis  —  Church  —  Tabernacle 
Presbyterian  Church.  2  stor.v,  189  x  305 
ft.,  concrete,  stone  and  steel.  34th  St.  and 
Central  Ave.  to  E.  Wehr  Constr.  Co..  East 
Liberty   Sta.,    Pittsburgh,    Pa.,    $300, ono. 

Ind.,  Indianapolis  —  Theatre — Stegemeier 
Bros..  Occidental  Bldg.,  2  story.  44  x  120 
ft.,  concrete,  brick  and  terra  cotta,  17 
North  Illinois  St.,  to  Bedford  Stone  & 
Constr.  Co.,  Fletcher  Trust  Bldg.,  $175,000. 
Noted.   Dec.   8. 

Ind..  Terre  Haute — School — Bd.  Educ.  2 
story,  65  x  88  ft.  brick  and  stone,  to  W. 
Caton,  900  South  6th  St.,  $150,000.  Noted 
May  12. 

III.,  Chicago — Office,  etc. — J.  U.  Taylor 
&  Co.,  101  4th  Ave.,  New  York.  10  story, 
100  X  110  ft.,  rein. -con.,  brick  and  steel 
office  and  factory,  to  G,  Thompson  &  Son, 
30  North  LaSalle  St.,  $550,000.  Noted 
Nov.   10. 

Wis.,  Genoa  Jnnction — Lodge — E.  G. 
Shinner,  c/o  C.  B.  Falkner,  •  archt.,  140 
South  Dearborn  St.,  Chicago,  having  plans 
prepared  1  and  2  story,  100  x  100  ft. 
lodge  building,  1  story,  85  x  83  ft.  din- 
ing hall,  1  story,  100  x  100  ft.  garage.  50  x 
50  ft.  power  house,  boat  house,  polo 
grounds,  golf  course,  etc.,  on  Tombeau 
Lake  near  Lake  Benedict  and  Lake 
Powers,  for  Nippersink  Lodge.  $250,000. 
Work   will    be   done    by   day    labor. 

Minn,,  Minneapolis  —  Apartments  — 
Fleisher  Constr.  Co..  608  Builders  Bxch.. 
fifteen  3  story,  40x110  ft.,  brick,  tile  and 
stone.  $50,000  to  $60,000  each.  Owner 
builds  by  day  Labor.  A.  Rose,  500  Build- 
ers  Exch.    Bldg.,    archt. 

Tex..  Dallas — Office — Carv-Schneider  In- 
vestment Co..  Gt.  Sou.  Life  Bldg..  18  story. 
112  X  112  ft.,  rein. -con.  and  briik.  Masten 
and  Pacific  Sts.,  to  G.  W.  Hewitt.  Slaughter 
Bldg.,   $1,000,000.      Noted    Dec.   8. 

Tex..  Dallas — Y.  W.  C.  A.,  4  story,  90  x 
115  ft.,  rein. -con.,  administration  building. 
Jackson  and  Prather  Sts.,  to  Watson  Co., 
1927  South  Akard  St„  $375,000.  .Voted 
June  16. 

Okla..  Duncan — Hotel — Modern  Hotel  Co., 
c/o  W.  C.  MacCready,  pres.  Ballinger  Bldg., 
St.  Josejih,  Mo„  6  story,  140  x  140  ft.,  con- 
crete, brick  and  steel,  here,  to  E.  H.  Law- 
hon,  905  Edmond  St.,  St.  Jo.seph,  Mo.. 
$500,000. 

Cal.,  I.,os  Aneeles  —  Office  —  Automobile 
Club  of  Southern  California,  c/o  Hunt  & 
Bums,  archts.,  701  Laughlin  Bldg.,  3  story. 
207  X  267  ft.,  rein. -con.  and  stone.  56th 
and  Figueroa  Sts..  to  C.  J.  Rubach  Co.. 
Merchants    Natl.    Bank    Bldg.,    $500,000. 

Cat..  Santa  Ilarbara  —  Hospital  —  St. 
Francis  Ho.spltal,  3  story,  40  x  190  ft.,  and 
4  story.  40  x  90  ft.,  rein. -con.,  to  J.  Y. 
Parker.  610  Live  Oak.  $215, "OO.  Noted 
Mar.   17. 


Federal  Government  Work 

I'ROPOSKl)     WORK 

D.  C.  Wash,— School — War  Dept.,  c/o 
Quartermaster,  Constr.  Div.,  plans  3  story, 
rein. -con.  and  brick,  army  medical  school, 
at   Walter   Reed   Hospital. 


BIDS     DESIRED 

D.  C  Bellevue — Power  Plant  equipment 
and  Installation — Spec.  4497 — Bureau  Yards 
&  Docks.  Navy  Dept.,  Wash.,  receiving  bids 
four  150  hp.  return  tubular  boilers  and 
mechanical  stokers,  boiler  and  fire  pumps, 
motor  driven  air  compressor  or  brick  setting 
and  superheaters  for  4  boilers,  crane,  2 
turbine  driven  forced  draft  fans,  steel 
smoke  flue,  feed  water  heater,  heating  sys- 
tem return  tank,  condenser  equipment,  air 
condenser  and  circulating  pumps,  service 
water  heater  traveling  screen,  structural 
supports,  concrete  foundations  and  pipes, 
valves  and  fittings.     Noted  Dec.  1. 

S.  C,  Charleston — Foam  Fire  Protection 
System — Spec.  4558 — Jan.  4,  (change  of 
date)  by  Bureau  Yards  &  Docks.  Navy 
Dept.,  Wash.,  D.  C.  foam  fire  protection 
system,  at  Navy  Yard,  here.     Noted  Dec.   8. 

Ga.,  .Antnista — Ho.spital — Jan.  IS.  Treas. 
Dept..  Wash..  D.  C,  construction,  incl.  me- 
chanical equipment  of  U.  S.  Pub.  Health 
Serv.  Hospital,  here :  adv.  this  issue.  Noted 
Dec.    15. 

La..  New  Orleans — Ice  Making  and  Re- 
frigerating Plant — Jan.  16,  Treas.  Dept., 
Wash.,  D.  C,  ice  making  and  refrigerating 
plant,  at  I^  S.  Quarantine  Station,  here. 
J.  A.  Wetmore,  acting  superv.  archt. 

Mo.,  Kansas  City — Pumping  Plant,  etc. — 
Jan.  12.  Treas.  Dept.,  Wash.,  D.  C,  pump- 
ing plant,  hydraulic  freight  elevator,  etc., 
in  U.  S.  Post  Office  and  Court  House,  here. 
J.  A.  Wetmore.  acting  superv.  archt. 

Cal..  San  Diego — Post  Exchange  and  Dis- 
pen.sar.v — Spec.  4527 — Jan.  18,  Bureau  Yards 
&  Docks,  Navy  Dept.,  Wish.,  D.  C.  fqr 
post  exchange  and  dispensary  buildings,  at 
Na\'al  Base,  here ;  adv.  this  issue.  Noted 
Oct.  6. 

COXTR.VCTS     AW.VRDED 

Va..  Yorktown — Water  Supply  System — 
Spec.  4.">14 — Bureau  Y'ards  &  Docks,  Navy 
Dept..  Wash..  D.  C,  water  supply  sv.stem 
at  Naval  Fuel  Depot,  here,  to  Newport 
Contg.  and  Eng  Co..  Law  Bldg.,  Newport 
News,   $18,623    (240   days).      Noted   Dec.   22. 

N.  C.  Oteen — Changes  to  Services — Treas. 
Dept..  Wash..  D.  C.  changes  to  services, 
etc..  in  U.  S.  Pub.  Health  Serv.  Hospital, 
here,  to  Ransom  &  Anderson  Co.,  Inc.,  136 
Liberty  St.,  New  Y'ork,  $19,890  (90  days). 
Noted  Dec.  15. 

Ga..  Savannah  —  Quarters — .Spec.  4517 — 
Bureau  Yards  &  Docks.  Navy  Dept..  Wash., 
D.  C.  quarters  at  radio  station,  here,  to 
Universal  Constr.  Co..  316  West  Dcwald  St.. 
Fort  Wayne,  Ind.,  $2,845  (120  davs).  .N'oted 
Dec.   22. 

Wis..  Milwaukee  —  Hospital — Bd.  Mgrs. 
Natl.  Home  for  Disabled  Volunteer  Soldiers, 
Dayton,  O.,  2  story,  rein.-con.  and  brick, 
at  Soldiers  Home,  here,  to  H.  Schmitt  & 
Son,  430  Farwell  Ave.,  1,094,000.  Noted 
Dec.   1. 

H.  T.,  Pearl  Harbor — Storehou.se — Spec. 
4504 — Bureau  Yards  &  Docks,  Navy  Dept." 
Wash.,  D.  C.  1  story  storehouse,  at  Naval 
Operating  Base.  here,  to  W.  F.  Martens.  53 
Franklin  St..  Roche.ster.  N.  Y.,  $196,775 
(263  days).      Noted  Dec.    15. 


Miscellaneous 

i'ROI'OSIOD     WORK 


Stadium  —  Nurthfleld,  Minn.  —  Carleton 
College  plans  concrete  stadium,  25,000  seat- 
ing capacity,  and  improvements  to  athletic 
field.     150,000.     F.   J.   Fairbank,   treas. 

Electrir  I^lKhtinic  and  Power  S.vstem — 
CayuKa,  Ont. — Plans  electric  lighting  and 
power  distribution  system.  R.  S.  Colter, 
member    of    Council. 

Electric  LJKhlinic  and  Power  System— 
Hensall,  Ont. — Usborne  Twp.  plans  electric 
lighting  and  power  distribution  system. 
$30,0110.  Address  H.  Strang,  member  of 
Council. 

RIeotrlflcatlon  of  Railway — North  Bay. 
Ont — TemlBkaming  &  .Norlhcrn  Ontario 
By.,  plans  to  Investigate  complete  electri- 
fication of  railway,  incl.  new  line  from 
Cochrane  lo  New  Post.  .About  .".00.000  clec- 
irical     hp.     iiin     I..-     d.-veloped     on     Abitlbl 


River,  as  well  as  several  waterfalls  on  Ot- 
tawa, Montreal  and  Sturgeon  water  sheds. 
.S.   B.    Clement.   North   Bay,   ch.   engr. 

Asphalt  Plant  and  Street  Flnsher — Wind- 
sor, Out. — Election  Jan.  2.  to  vote  on  $25.- 
000  bonds  for  asphalt  plant  and  $10,000 
for   street    flusher.      A.    Brian,   city    engr. 

BIDS    DESIRED 

Station    Finish: — New    York,    N.    T. — Jan. 

18,  by  Transit  Comn.,  49  Lafayette  St.,  for 
completion  of  construction  and  station  fin- 
ish for  2  stations  on  Bway.-4th  Ave.  Rapid 
Transit   R.R.      G.    Mc.^neny,    chn. 

Shafts  and  Tunnel — .Jersey  City.  N.  J. — 
Feb.  7,  by  New  York  State  Bridge  &  Tun- 
nel Comn.,  and  New  Jersey  Interstate 
Bridge  &  Tunnel  Comn.,  Room  617,  Hall  of 
Records,  New  York,  land  shafts  and  ve- 
hicular tunnel  under  Hudson  River,  here. 
Noted   Nov.   24. 

■law  Crushers.  Conve.vors.  etc. — Florence, 
Ala. — Muscle  Shoals,  Rock  Asphalt  Co.,  103 
Court  St..  is  in  the  market  for  4  jaw 
crushers,  400  ton  daily  capacity,  4  con- 
veyor.s.  4  steel  rollers.  48  in.  diameter 
about  30  in.  long  for  pulverizing  asphalt, 
air  compressors,  jack  hammer  drills,  and 
i  ton  revolving  .shovel  dipper,  caterpillar 
preferred.  A.  J.  Bright,  Nashville,  Tenn., 
ch.    engr. 

Jaw  Crusher — Blanchester,  O.  —  C.  A. 
Magee  in  market  for  one  9  x  16  in.  jaw 
crusher  with  elevator  and  screen. 

Road  Machinery — Lancaster.  Wis. — Jan. 
3.  by  H.  Mink,  comr.  Grant  Co.,  12  patrol 
graders.  1  scarifier,  12  road  drags,  4  slip 
scrapers.  4  plows  and  one  hundred  6  ft. 
grader  blades. 

Street  Signs — M-inneapulis,  Minn. — Jan. 
3,  by  K.  E.  .Alexander,  city  purch.  agt., 
1,000   metal   street    signs. 

Terminal  Substructure  —  San  Francisco, 
Cal. — Jan.  12,  by  State  Bd.  Harbor  Comrs., 
Ferry  Bldg.,  sub-structure  for  China  Basin 
Terminal,  incl.  1.000-ft.  seawall,  foundations 
and  ground  floor  of  building,  122  x  812  ft., 
filling  and  6,000  green  piles.  $800,000.  F. 
G.   White,    ch.    engr. 

.Asphalt  Heating  Plant — Santa  Rosa,  Cal. 
— Jan.  11,  by  Bd.  Superv.s.  Sonoma  Co.  as- 
phalt heating  plant.  $4,000.  R.  P.  Smith, 
CO.   engr. 

BIDS    RECEIVED 

Cranes  —  Stapleton,  S.  I..  N.  T. — Dept. 
Docks,  Pier  "A"  foot  of  Battery  PI.,  New 
York,  opened  bids  Dec.  21.  installing  and 
putting  into  successful  operation  cranes 
on  Piers  12  and  13,  here.  Contr.  1686,  from 
Wellman-Seaver-Morgan  Corp..  Real  Estate 
Trust  Bldg.,  Cleveland,  O.,  proposal  (a) 
$324,500,  (b)  $314,4.")0,  (c)  $304,400,  (d) 
$294,350,  (e)  $276,268  :  Heyl  &  Patterson, 
Inc.,  90  West  St.,  New  York,  (a)  $344,921, 
(b)  $331,198,  (c)  $317,234,  (d)  $302,540. 
(e)  $280,228  ;  McMyler  Interstate  Co,  50 
Church  St..  New  York,  (a)  $375,774,  (b) 
$362,560,  (c)  $349,350.  (d)  $334,218,  (e) 
$517,934  :  Niles  Bement  Pond  'Ca,  111 
I!way.,  New  York,  (e)  $345,950.  Noted. 
Dec.    15, 

CONTR.ACTS    .\\V.\RI)KI) 

Steam    .\spluilt    Roller — New    York.    N.    Y. 

— H.  Bruckner,  jives.  Bronx  Boro,  Municipal 
Bldg,,  furnishing  and  delivering  one  5  ton 
sieam  asphalt  roller,  to  Bultalo-Springfield 
Roller  Co.,  Kenton  and  Oak  Sts.,  Springfield, 
Ohio.,   $2,390.      Noted  Dec.   8. 

Elimination  of  Grade  Crossings,  etc. — 
North  Tonawanda.  N.  Y. — New  York  Cen- 
tral R.R.,  Grand  Central  Terminal,  New 
York,  for  elimination  of  grade  crossings, 
raising  of  track,  etc.,  subways,  bridges  and 
viaducts,  here,  to  Walsh  Constr.  Co..  Syra- 
cuse   Herald    Bldg.,   Syracuse,    $500,000. 

Swimming  Pool.  etc. — NaJihville.  Tenn. — 
Cascade  Corp..  concrete  swimming  pool, 
bath  houses,  etc..  to  O.  F.  Whittle,  2015 
Linden    Ave.,    $75,000.      .Voted    Dec.    15. 

Electric  Lighting  and  Power  System — 
nienhelf,  Ont. — Harwich  Twp.,  electric 
lighting  ajid  power  distrib'ution  system. 
$40,000,  Work  will  be  done  bv  Hydro 
Power  Comn.  under  direction  of  j'.  N.  Wll- 
.son,    engr..    190    University    Ave.,    Toronto. 

Electric  Lighting  and  Power  System — 
Charing  Cross,  Ont.— Raleigh  Twp..  elec- 
tric lighting  and  power  distribution  lines 
to  Kent  Centre,  Louisville  and  Tupperville. 
$60,000.  Work  will  be  done  by  Hydro 
Power  Comn.  under  direction  of  E.  R.  Law- 
lor,    engr..    190    University    Ave.,    Toronto. 

Klectric  Lighting  and  Power  System — 
Ridgetown,  Ont. — Howard  Twp.  electric 
lighting  and  power  distribution  system. 
Work  will  be  done  by  Hvdro  Power  Comn. 
under  direction  of  A.  Beck.  169  .Mbert 
St.,    London. 
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Bids:    Jan.    in. 

Steel  or  Concrete  Bridge 
Construction 

l-.a.ke   Charles,   La. 

Sealed  proposals  for  constructing  the 
Moss  Bluff  Highway  Bridge  across  the  Cal- 
casieu River,  near  Lake  Charles.  Louisiana, 
and  addres.sed  to  the  Hon.  W.  J.  Prater. 
President  of  Police  Jur.v,  Calcasieu  Parisli 
Louisiana,  will  be  received  at  the  offlce  of 
the  Parish  Clerk,  Lake  Charles,  Louisiana, 
until    12   o'clock   M,  January   lUlh.    l'J22. 

The  work  comprises: 

The  construction  of  a  steel  highway 
bridge  across  the  Calcasieu  River  and  a 
reinforced  concrete  or  creosofed  timber 
approach  trestle  across  the  adjacent  mar&ji. 
together  with  a  steel  lift  span  with  94  ft 
clear  opening.  The  bridge  will  be  built  on 
either  of  two  alternates  for  various  com- 
binations of  the  different  types  of  construc- 
tion anil  tor  each  alternate  the  construc- 
tion of  the  substructure  a  steel  superstruc- 
ture inav  be  bid  on  separately,  as  distinct 
contracts.  Contractors  may  bid  on  any  or 
all  alternate  types  of  design  or  upon  any 
combination  of  contracts.  Both  furnishing 
and  erection  of  structural  steel  trusses  and 
lift  span  are  in  all  cases  included  in  the 
same  contract.  Some  of  the  river  piers 
will  be  carried  over  sixty  feet  below  or- 
dinary river  level.  The  entire  structure 
will  be  about  One  Thousand  Four  Hundred 
Fifty  (1.450)  feet  in  length  and  either  18 
or  20  ft.  in  clear  width.  Instructions  and 
proposal  blanks  may  be  obtained  from  and 
detailed  plans  and  specifications  are  on  tile 
with  the  Parish  Clerk  at  Lake  Charles. 
Louisiana,  and  at  the  offlce  of  The  Terrell 
Bartlett  Engineers.  Calcasieu  Building, 
San  Antonio,  Texas.  Each  proposal  must 
be  accompanied  by  a  certified  or  cashiers 
check  in  the  sum  of  not  less  than  5%  of 
the    amount    bid. 

Bidders  must  fulfill  conditions  provided 
In    the   "Instructions   to    Bidders." 

The  Parish  reserves  the  right  to  reject 
any  or  all  bids. 

W.  .T    PR.\TER, 
President    Calcasieu    Police    .lur.v. 

Lake  Charles.   Louisiana. 
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Filter   Plant   and    Reservoir 

Atlanta,  Ga. 
Sealed  proposals  for  furnishing  material 
and  constructing  a  Filter  Plant  and  a  t^lear 
Water  Reservoir  for  the  City  of  Atlanta. 
Georgia,  will  be  received  by  the  Purchasing 
Agent  of  the  City  of  Atlanta  at  the  City 
Hall  until  2:30  P.  M.  on  the  31st  day  of 
January,   1922. 

The  work  will  consist  of  a  Reinforced 
Concrete  Filter  Plant,  of  7  units  of  3  mil- 
lion gallons  daily,  capacity  each,  with 
Laboratory  atta('h«*d.  A  10  million  gallon 
Reinforced  Concrete,  covered  Reservoir,  a 
Reinforced  Concrete  Wash  Water  Tank, 
together  with  Relnforeed  Concrete  Conduits, 
cast  Iron  pipe  lints  with  miscellaneous 
structures  and  appurtenances  and  connec- 
tions to  the  present  system. 

Each  proposal  must  be  accompanied  by 
a  certified  check  pay.il)le  to  the  City  of 
Atlanta,  In  an  amount  equal  to  :<'',  of  thi- 
bid,  as  a  guarantee  tljat  the  contract  will 
be  entered  Into  if  awarded.  A  Hond  of 
One  Hundred  (100',^)  per  cent  of  the  con- 
tract price  will  be  re(iulred.  Payments  will 
be  made   in    casli   on   monlhlv   estlinaics. 

Plans  and  specifications  are  on  file  at 
the  olllce  of  thi'  General  .Man.iger  of  the 
Atlanta  Water  Works,  Citv  Hari,  Atlanta. 
P.  H.  Norcn.SH,  Consulilng  lOiiglneer.  11".". 
Cnndler  P.uildlng.  Atlanta,  ami  with  the 
Englne.ring  N.ws-ReeorrI,  New  York  Citv 
Bidder.^  nriy  obtain  copies  of  the  sped 
flcatlons  from  the  Purchasing  Agent  by  en- 
closing check  for  twenly-fivi'  dollars 
(»2,i.on)  payable  to  the  City  of  Atlanta, 
and  to  be  held  by  him  until  return  of  the 
speclflcatlons,  In  good  condition.  Blue 
prints  may  be  had  at  the  cost  of  printing. 
The  City  reserves  the  right  to  reject  any 
.'ind  nil  bids. 

Purchasing  Agent, 
City  of  Atkinta.   Georgia. 


These  Advertisements 

are    official    notices    that    bids    are 
wanted      trom     other      than      local 
bidders. 

Maximum  competition  is  desired, 
and  tins  is  assured  through  Kngi- 
neering  .\'ews- Record's  large  XA- 
TIO.\.A,L  circulation,  reaching  al- 
most every  contractor,  dealer,  and 
manufacturer  in  the  country  inter- 
ested in  bidding  on  puijlic  \voii% 
contracts.  It  is  the  DOXIIXANT 
MEDIUM  for  advertising  contracts 
for  work,  material,  and  supplies 
for  towns,  cities,  counties,  state 
and  government  departments,  and 
private   organizations. 

Official  Proposals  reaching  our  N'/w  York 
Office  by  10  A.  M.,  Tuesday  can  usually  be 
printed  in  the  issue  out  Thursday. 

Rate:   40  cents  a  line  an   insertion. 


Bids:   Jan.   13. 

Sewage  Disposal  Plant 

Milwaukee,   Wis. 

Sealed  proposals  for  the  construction  of 
a  Sewage  Disposal  IMant  will  be  received 
by  the  Sewerage  Commission  of  said  city 
at  its  otllces  in  the  City  Hall  until  1:30 
o'clock  I'.M.  of  the  13th  day  of  January, 
1022,  at  which  time  and  place  during  tlie 
session  of  said  Commission,  they  will  be 
publicly  opened   and   read. 

The  work  to  be  done  embraces  the  con- 
struction of  the  main  portion  of  the  Sew- 
age Disposal  Plant,  consisting  of  aeration 
and  sedimentation  tank.s,  galleries,  con- 
duits, superstructures,  piping  and  all  ap- 
purtenances connected  therewith.  The  ap- 
pro.ximate  vardage  of  concrete  is  61,500, 
with  5.000  tons  of  reinforcing  steel  to  be 
placed  and  a  large  amount  of  miscellane- 
ous   piping. 

Tlie  time  allowed  for  the  completion  of 
the  contract  shall  be  eighteen  (18)  months 
from  the  dale  of  the  notice  of  the  engineer 
to    begin    the    work. 

The  liquidated  damages  for  not  com- 
pleting the  work  witliin.the  time  specified 
shall  be  One  Hundred  ($10(1.00)  Dollars 
for  each  day   in   excess   thereof. 

Each  proitosal  subniitfed  must  be  accom- 
panied by  a  cash  deposit  or  certified  check 
drawn  to  the  order  of  the  Sewerage  Com- 
mission of  the  Citv  of  Jlilwaukee,  to  the 
amount  of  Twenty-five  Thousand  ($25,- 
000. nil)    Dollars. 

Specifications  and  blank  forms  of  pro- 
posals can  be  obtained  and  detail  plans 
examined  at  the  ofllces  of  the  Seweragi- 
Commission.  A  full  set  of  plans  and  a 
copy  of  the  specifications  will  be  sent  to 
any  contractor  upon  the  recei|)t  of  Twentv- 
five  ($25.00)  Dollars,  which  amount  will 
be  refunded  upon  the  return  of  the  plans 
in  good  condition,  provided  such  return  is 
made  on  or  before  the  expiration  of  30 
days  after  the  date  of  receiving  bids. 

The  Sewerage  Commission  reserves  the 
right  to  reject  any  and  all  proposals  sud- 
mltted. 

JOHN"    11.    FOWI-ER. 

Secretary. 
Countersigned : 

LOUIS    M.    KOTECKI. 
City   Comptroller. 
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Paving 

Lake    Wales.    Fla. 
•:S,     FLORIDA:       Will     let 
(luare    yard.s    street    paving 


Eberl  : 


ardi 

•  lock  P.  M.  Plans 
cllleatlons  on  file  on  and  after  Jan- 
Hh  at  otilce  of  Town  Clerk  M.  M. 
also  olllces   of  J     W.    Turner,    Engi- 


Bids:     Jan.    4. 

East  Side  Storm  Sewer 

Dearborn,  Mich. 
Sealed  bids  will  be  received  at  the  office 
of  the  village  clerk.  Dearborn.  Mieliigan 
up  to  8  p.  m.  of  the  4th  day  of  January. 
1022,  for  the  furnisliing  of  all  materials  and 
labor  necessary  to  construct  the  East  Side 
.storm  Water  Sewer.  Sewer  to  be  built  in 
tunnel.  The  following  are  the  approximate 
quantities : 

707  ft.  of  4  ft.  9  in.  sewer. 
339   ft.  of  4   ft.   6  in.   sewer 
815  ft  of  3  ft.   9   in.  sewer 
487    ft.   of  3  ft.  6    in.  sewer 
7  manholes 

One  concrete  abutment  and  apron. 
Plans  and  specifications  are  on  file  at 
the  offlce  of  the  village  clerk  and  copies 
may  lie  secured  from  the  offlce  of  C  W. 
Ilubbeil,  Consulting  Engineer,  234S  Penob- 
scot BIdg.,  Detroit,  Michigan.  A  dei>osit 
of  $111.0"  will  be  reiiuired  for  a  set  which 
will  be  refunded  upon  their  return  in  good 
order   on    or   before   January    14,    1922. 

A  certified  check  made  payaljle  to  thi 
Village  of  Dearborn  for  the  sum  of 
$2,500.00  must  accompany  each  bid.  In 
ease  of  failure  or  neglect  to  enter  into  con- 
tract and  furnish  the  required  bonds,  the 
certified  check  shall  lie  forfeited  to  the 
Village  of  Dearborn  as  liquidated  damages. 
No  proposals  w  ill  be  received  unless  made 
on  the  blanks  furnished  by  the  consulting 
engineer  and  delivered  to  the  village  clerk 
on  or  b(>fore  8     P.  M.,  January  4,  1922. 

The  village  reserves  the  right  to  reject 
any  or  all  bids.  By  order  of  the  village 
commission, 

FRED   C.    REAMER. 

Village  Clerk. 


Bids:     Jan.  11. 

Construction,  etc. 

.Midilletown.  N.  Y. 
NOTICE  TO  CO.NTKAl-TORS;  Sealed 
proiiosals  for  <'onst ruction,  heating  and  elec- 
tric work- — storehouse  at  the  ftliddletown 
State  Homeopathic  Hospital.  Middletown. 
N.  Y"..  will  be  received  by  the  State  Hospital 
('ommission,  Capitol,  Albany,  N.  Y'.,  until 
3  o'clock  P.M.,  on  Wedmsday.  January 
II.  1922,  when  thev  will  bi-  publicly  opened 
:iih1  iv.iil  I^.M'ii^"!^^  .■'li;ill  be  enclosed  in 
"11  .  ii\,|..|i.'  riiTiii>li,-.l  l.v  the  State  Archi- 
ll,1.  ..,,,1..|  :iim1  :Miili.s  .,1  and  shall  be  ae- 
eiilnp;illl,  il  li>  ;i  ,-,lI  1  tiiil  rlieck  in  tile  sum 
of  live  pir  cent  (.5';  )  of  the  amount  of  the 
proposal.  The  contractors  to  whom  the 
awards  are  made  will  be  required  to  fur- 
nish surety  company  liond  in  the  sum  of 
fifty  per  cent  (50%)  of  the  ainount  of  the 
contract  within  thirty  (30)  days  after  offi- 
cial notice  of  .award  of  contract  and  in 
accordance  with  the  terms  of  Specifications 
.Nos.  3S17,  3S1S  and  3S19.  The  right  is  re- 
serveil  to  reject  any  or  all  bids.  Drawings 
and  specifications  may  be  ex-amimd  and 
inspected  at  the  Middletown  State  Homeo- 
pathic Hospital.  Middletown,  N.  Y.  :  at  th.' 
.Vew  York  Office  of  the  Department  of 
.\rohitecture.  Room  61 S  Hall  of  Records 
Building  and  at  the  Department  of  Archi 
lecture.  Capitol.  Albany.  N.  Y.  Drawin-^ 
specifications  and  blank  forms  of  prop,'  ;il 
may  be  obtained  at  the  Dcpartmint  o 
Architecture.  Capitol,  .\lbany.  N.  V.  \\\>  i 
reasonable  notice  to  and  in  discretion  of  tli 
State  Architect,  L.  F.  Pilcher.  Capitol,  A' 
bany,  N.   Y. 

L.   M.  FARRTNGTON. 
Sccretar.v,  State  Ho.spltal  Commissioii 
Dtited:     DeoemlKr  13.   1921. 


Lakeland.    Fla. 


Bids 


Jan.  4. 


Dredging 


Belzoni,    Miss 

.Sealed  bids  will  be  received  until  c.ne 
o'clock  I'.  M.,  Wednefida.v,  January  4lh, 
1922,  by  the  Commissioners  of  the  BclzonI 
Drainage  District  at  their  offices  in  Bel- 
zoni, Mississippi,  for  tlie  redredglng  tnil 
cleaning  out  of  about  100  miles  of  dredj:ed 
ditche.-i. 

The  right  is  reserved  to  reject  any  ami 
all   bids. 

Further   Information    upon    request. 

S.    CASTLEMAN,    President 

C.   E.   MILLER.   EnRlnecr. 


Jecembef  29,  1921 

3ng.  News-Record 
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ids:  Jan  4 

Barge  Canal  Terminals 


Albaii 


.\     V, 


NOTICE  TO  CONTRACTORS:  S.  aled 
roposals  will  lie  received  by  tlie  under- 
igned  at  his  otiice  in  the  Capitol  at  Al- 
any,  N.  Y.,  until  twelve  o'clock  noon  of 
^'ednesday,  January  4th.  1922.  at  which 
lace  and  hour  they  will  be  publicly  opined 
nd  read,  for  the  construction  of  barge 
inal  terminals  pursuant  to  the  provisions 
f  Chapter  746  of  the  I^aws  of  1911.  and 
mendatory  laws,  and  Chapter  176  of  the 
aws  of    1921,   as    follows: 

TERMINAL  CONTRACT   NO.    120 
For     furnishing,      instaling     and     testing 
vo     two-ton,     electric,     overhead,     wharf 
■anes  at  Rochester. 
Contract  plans,  sheet  1. 
Plans   may    be    seen   and   detailed    specifl- 
itions,    engineer's    estimates    of    qu-antities, 
'oposal    blanks,     forms    of    contracts    and 
jnds    required    and    other    information    tor 
-oposers   may    be   had    at    the  ottice   of   the 
jperintendent  of  Public  Works  at  Albany, 
.  Y..         the  oltice  of  the   Assistant   Super- 
tendent    of   Public    Works    for   the    .Middle 
ivision    at    Syracuse.    N.    Y..    at    the    office 

the  Assistant  Superintendent  of  Public 
'orks  for  the  Western  Division  at  Roches- 
r,  N.  Y.,  at  the  ollice  of  the  Superintend- 
:t  of  Public  Works.  Erie  Basin  Terminal, 
affalo.  N.  Y.,  and  Terminal  Warehouse, 
er  6.  East  River,  New  York  Citj . 
Copies  of  detailed  plans  or  drawing  may 

obtained  from  the  State  Engineer  and 
irveyor   at    Albany,    N.    Y..    upon    pavment 

him  of  the  cost  of  producing  tht-m. 
Monthly  estimates  will   be   paid  of   ninety 
r  centum    (90  per  cent)   of  the  work  done 

the  contract  price.  Every  proposal  for 
id  work  must  be  accompanied  bv  a  money 
posit  in  the  form  of  a  draft  or  certiHed 
eck  ui)on  some  good  banking  institution 
the  city  of  Alteny.   or  New   York,   issued 

a  national  or  state  bank  or  trust  com- 
ny  in  good  credit  within  the  state  and 
yable  at  sight  to  the  Superintendent  of 
iblic  Works  for  five  per  centum  (5  per 
nt)  of  the  amount  of  the  propcsal. 
The  person  who.se  proposal  shall  be  ac- 
pted  will  be  required  to  execute  a  con- 
ict  .and  furnish  bonds  within  ten  davs 
>m  the  date  of  notice  of  award  delivered 
him  or  them  in  person  or  mailed  to  the 
dress  given  in  the  proposal. 
Upon  execution  of  the  contract  and  ap- 
Dval  of  bonds,  the  certified  check  or  draft 
II  be  returned  to  the  proposer  unless  the 
me  shall  have  been  presented  for  collec- 
n  prior  to  .such  time  in  which  case  the 
lount  of  the  deposit  will  be  refunded  bv 
i  Superintendent  of  Public  Works 
The  deposits  of  bidders  other  than  the 
e   to    \Vhom    the   award    of   contract    shall 

made  will  be  returned  immediately  after 

I  award   has  been  made. 

The  bond  required  for  the  faithful  per- 
•mance  of  the  contract  shall  be  in  such 
m  as  shall  be  fixed  bv  the  Superinteiid- 
t  of   Public   Works,    which   sum   shall    not 

less  than  twenty  per  centum  (20  per 
It)  of  the  estimated  cost  of  the  work. 
3ordinpr  to  the  contract  price,  and  an  ad- 
lonal  bond,  known  as  the  labor  bond,  in 
i  sum   of   ten   per   centum    (10   per  cent) 

the  amount  of  the  estimated  cost  of  the 
■rk  :Hr(irding   to    the   contract    price,    will 

required  as  security  that   the  contractor 

II  pay  in  full  at  least  once  in  each  month 
laborers    employed     by    him     ui>on     the 

•  rk  siiecifled  to  be  done  in  the  contract. 
tn  the  event  that  more  than  one  surety 
Tipany  is  offered  as  surety  on  stiid  bonds 
-Insurance  only  will  be  accepted. 
Each  proposal  must  be  addressed  to  the 
perintendent  of  Public  Works.  Albany, 
Y.,  and  must  h»  endorsed  on  the  eii- 
lope  with  the  name  of  the  construction 
•Which  the  proposal  is  made. 
Award,  if  made,  will  be  made  to  the  per- 
n  or  persons  whose  proposal  shall  be 
i-est  in  cost  to  the  state  for  doing  the 
•rk.  and  which  shall  comply  with  all  pro- 
dons  required  to  rendir  It  formal.  De- 
•e  any  award  .shall  be  made  the  lowest 
Ider  will  he  required  to  satisfy  the  Su- 
rlntenent  of  Public  Works  of  his  ability 
provide  suitable  equipment  and  mate- 
la  for  the  proper  performance  of  the 
•rk. 

ThB  right  Is  reserved  to  reject  all  pro- 
tals  and  readvertlse  and  award  the  con- 
let  in  the  regular  manner  if,  in  the  Judg- 
■nt    of    the    undersigned,    the    Interests    of 

iJ  State  will  be  enhanced  thereby. 
CHARLES  L.  CADLE, 
Simerlntendent  of  Public  Works 
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Bids:  Jan.  11. 

Artesian  Well 

Central  IsUp,  N.  Y. 
NOTICE  TO  CONTR.A.CTORS:  Sealed 
proposals  for  artesian  well  for  additional 
water  supply  at  South  Colony  Power  Plant. 
Central  Islip  State  Hospital.  Central  IsUp, 
N.  Y.,  will  be  received  by  the  State  Hos- 
pital Commission.  Capitol,  Albany,  N.  Y., 
until  3  o'clock  p.m.  on  Wednesday,  January 
11,  1922,  when  they  will  be  publicly  opened 
and  read.  Proposals  shall  be  enclosed  in 
an  envelope  furnished  by  the  State  -Arch- 
itect, sealed  and  addressed,  and  shall  be 
accompanied  by  a  certified  check  in  tlie 
.=um  of  five  per  cent  (5'^r)  of  the  amount 
of  the  proposal.  The  contractor  to  whom 
the  award  is  made  will  be  required  to  fur- 
nish surety  company  bond  in  the  sum  of 
fifty  per  cent  (,'>0%)  of  the  amount  of 
contract  within  thirty  (30)  days  after  offi- 
cial notice  of  award  of  contract  and  in 
accordance  with  the  terms  of  Specifiication 
No.  3523.  The  right  is  reserved  to  reject 
any  or  all  bids.  Drawings  and  specifica- 
tions may  be  examined  and  inspected  at  the 
Central  Islip  State  Hospital.  Central  Islip. 
N.  Y..  at  the  New  York  Office  of  the  De- 
partment of  .\rchitecture.  Room  618.  Hall 
of  Records  Building,  and  at  the  Department 
of  Architecture.  Capitol.  Albany.  N.  Y. 
Drawings,  specifications  and  blank  forms  of 
proposal  may  be  obtained  at  the  Depart- 
ment of  .-Architecture,  Capitol,  Albany. 
N.  Y..  upon  reasonable  notice  to  and  in 
the  discretion  of  the  State  Architect.  L.  F. 
Pilcher,  Capitol,  Allrany.  N.  Y. 

L.  M.   FARRINGTON. 
Secretary.  State  Hospital  Commission. 
Dated:   Dec.  10,   1921. 


Bids:   Jan.    13. 

PUBLIC    SALE 
By  order  of  the  Harbor  Commissioners 

For  a  Lease  of  Pier 

Walnut    Street   Pier.    Cam.lt-n.    X.    J., 

For  a  term  of  one.  three  or  five  years  from 

January    15.    1922. 

ON    FRIDAY,    JANU.ARY'    13,    1922, 

at   8   P  M 
Room    11,   City   Hall,   Camden,   N.   J. 
Bids  will  be   received  for  said   lease. 
Bidders  to  state  term  bid  on.  also  annual 
rental  to  be  paid.     Commission  may  require 
lessee  to  give  bond  with  satisfactory  suret\ 
for    faithful    performance    of    lease.      It    re- 
serves  the    right    to    reject   any    or    all    bids 
as  may  be  best  for  City's  interests. 

A  certified  check  for  $100.00  to  order  of 
Cit.v  of  Camden  is  to  accompany  each  bid. 
check  to  be  returned  on  execution  of  lease 
or  rejection  of  bid.  Copies  of  lease  mailed 
on  amplication  and  other  information  as  tn 
equipment  can  be  had  from  Mr.  ^Villiam 
D.  Sayrs.  Jr..  Harbor  Engineer.  Room  11. 
City  Hall.  Camden.   N.  J. 

Address  proposals  to  Mr.  George  W. 
Bradley.  Chairman  of  Board  of  Harbor 
Commissioners  Room  11,  City  Hall.  Cam- 
den,  N.  J. 

Dated  December  loth.   1921. 


Bids:   Jan.   10. 

Highway  Work 

Albany,  X.  Y. 

Sealed  proposals  will  be  received  by  the 
undersigned  at  their  office.  No.  55  Lancas- 
ter Street.  Albany.  N.  Y..  at  one  o'clock 
P.M.,  on  TUESDAY,  the  10th  day  of  JA.VU- 
ARY.  1922.  for  the  improvement  of  high- 
ways in  the  following  counties: 

Albany,   one  hitrhway.   5. 89. 

AUegan.v.   on<'  highway,  5.01. 

Dutche.ss,  one  highway.  1.33. 

Franklin,  one  highway,  7.50. 

Gene.see,   one  highway,   2.10. 

Orange,   one  highway.   2.75. 

Orleans,   one  highway.   2.25 

.'Schoharie,  two  highways.  3.94  and   10.33. 

.Sullivan,  one  highway,  5  69. 

Maps,  plans,  specifications  and  estimates 
may  be  seen  and  proposal  forms  obtained 
at  the  office  of  the  Commission  in  Albany. 
N.  Y..  and  also  at  the  office  of  the  division 
engineers  In  whose  dlvininn  the  road.<i  are 
to  be  Improved  The  .iddresses  of  the  di- 
vision engineers  ami  the  counties  in  which 
they  are  In  charge  will  be  furnishid  upon 
request. 

The  especial  attention  of  bidders  is 
called  to  "General  Information  for  Bid- 
ders" In  the  Itemized  proposal,  specifica- 
tions and   contract   agreement. 

HRRRERT  S.   SISSON. 
J.  C.  FINCH,  Commissioner. 

Secretary. 
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Bids:    Jan.    17.      (Date  extended.) 

Garbage  Incinerator 

New  Orleans,  La. 
Sealed  proposals  will  be  received  at  this 
office  until  the  hour  of  11  o'clock  a.m., 
Wednesday.  January  4th,  1922,  for  fur- 
nishing labor,  materials  and  equipment, 
and  constructing  in  accordance  \vith  the 
plans  and  specifications  on  file  in  the  ot- 
flce  of  the  City  Engineer,  any  or  all  of  tne 
following  pieces  of  work: 

(1)  Foundations  and  building  complete, 
including  piling.  .„   ^     ...  ,.      n 

(2)  Radial  brick  chimney  150  feet  by  6 
feet  complete  on  foundation  furnished. 

(3)  Furnishing  and  installing  of  Incin- 
erator equipment  of  the  Decarie  type,  in- 
cluding electric  travelling  crane  and  elec- 
tric generating  equipment  complete. 

A  certified  check  for  an  amount  equal  to 
10C-,  of  the  total  amount  bid  in  the  pro- 
posal, payable  to  the  undersigned  Com- 
missioner of  Public  Finances,  or  a  bidder's 
bond  for  the  same  amount,  must  accom- 
pany each  proposal. 

Bond  required:  Equal  to  the  total 
amount  of  contract. 

The  City  Engineer  will  furnish  bidders 
with  a  blank  form  of  proposal.  No  pro- 
posal will  be  considered  unless  submitted 
on  such  form,  and  the  bid  price  shall  be 
expressed  in  both  writing  and  figures,  and 
enclosed  in  a  sealed  envelope  marked 
"Proposal  for  Incinerator"  addressed  to  the 
Commissioner  of  Public  Finances  of  the 
City  of  New  Orleans. 

Bidders  must  have  paid  their  City  Li- 
cense in  order  that  their  bids  may  be  ac- 
cepted. 

The  successful  bidder  must  enter  into 
contract  at  his  expense  before  the  City 
Notary. 

Copies  of  the  plans  and  specifications 
now  on  file,  as  well  as  proposal  blank 
forms,  may  be  had  at  the  office  of  the 
Cit.v  Engineer  upon  the  deposit  of  $50.00. 
which  amount  will  be  refunded  if  the  plans 
and  siiecifications  are  returned  in  good 
condition  within  ten  (10)  days  after  the 
opening  of  bids. 

The  City  reserves  the  right  to  reject  any 
and  all  bids.  R    M.   MURPHY, 

Commissioner  of  Public  Finances. 

City  Hall,  New  Orleans.  La. 


3ids:   Jan.    9. 


Paving 


Elmhurst.   111. 

The  City  of  Elmhurst.  Illinois,  will  open 
bids  on  January  9.  1922.  for  the  construc- 
tion of  Bituminous  Macadam  Pavement 
with  concrete  curb  and  gutter,  necessary 
grading  and   sewer  work. 

The  estimated  cost  of  the  work  is  $ll.i.- 
000.    and    the    quantities    approximately    as 
follows : 
21.000    lineal    feet    of    concrete    curb    and 

gutter. 
55   catch  basins  adjusted. 
1 2   new  brick  catch  basins. 
35   manholes  adjusted. 
6.000  square  feet  of  concrete  sidewalk. 
16.1100  cubic  yards  of  grading. 
25.0011  square  yards  of  bituminous  macadam 
pavement. 

Plans,  specifications  and  bidding  blanks 
can  be  obtained  at  the  office  of  the  En- 
gineer. EDWIN  HANCOCK. 

Engineer. 

2047    Ogden    .\ve..    Chicago,    Illinois. 


Portland    Cement 

Richmond,  Va. 

Sealed  proposals  will  be  received  at  this 
office  until  12  o'clock  Noon.  January  3, 
1922.  for  the  furnishing  and  of  prompt  de- 
livery to  any  part  of  the  City — 40.000  bar- 
rels of  Portland  Cement;  to  be  let  in  two 
sejiarate   items  as  follows: 

20.1100  barrels  for  .sewer.s. 

20.000   barrels  for  paving. 

Contract  terminating  January  1,  1923. 

Forms  of  proposals  can  be  obtained  on 
application. 

A  certified  check  for  amount  stated 
(JI.OOO.OO)  on  proposals  must  accompany 
each  bid  as  a  guaranty  of  execution  of 
contract.  The  Director  of  Public  Work.s 
reserves  the  right  to  reject  any  and  all 
bids.  ALLEN    J.    SAV'lLLE, 

Director  of  Public  Works. 
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U.  S.  GOVERNMENT 


Hudson  River  Vehicular  Tunnel  l      Reinforced  Concrete  Bridge 


rONTliVCTS    NO.>*.    3   .\ND   4 — NKW 

VOKK     STATK     BRIIWiK     .AND     TIN- 
NKL    COMMISSION    .\ND    NEW 
isKV      INTKKSTATK 


Norrislown,  Pa. 


IJKIDGK 
XtNNEl.    COMMISSION. 


New  York.  X.  Y. 

A<!  set  forth  in  the  invitation  to  Con- 
tractorf  seafed  proposals  tor  the  construc- 
tion of  the  Vehicular  Tunnel  under  the 
Hudson  River  from  Canal  Street  isew 
York  City,  to  12th  Street,  J/rsey  City,  will 
be  received  at  the  ollices  of  the  New  York 
State  Bridge  and  Tunnel  Commission  and 
The  nIw  Jersey  Interstate  .B-dge  and 
Tunnel  Commission,  Room  617.  tian  oi 
Records.  Borough  of  Manhattan  ^-^^ 
York  City,  until  the  seventh  day 


SoUod  proposals  will  be  received  by  the 
Coiuroller    of    Montgomery    County,    at    the 
Court     House.     Xorrislow 
1 1    o'clock  a.m.,  .lanuary 
Ihey   will 


until 

,    16,  1922,  at  which 

publicly   opened,   for    the 


i>bru- 
arv,    la^j,    ai    a:uii    unu.  p.    ^......    J'"'^'^^" 

Stkndard  Time,  at  which  time  or  at  a  later 
dale  the  proposals  will   be  publicly   opened. 

Contract  -No.  3  is  for  the  construction  of 
two  cast-iron  tunnels  between  the  L^na] 
Street  and  Spring  Street  .shafts.  New  York 
Citv  and  a  point  about  six  hundred  (600) 
fe  t'we.st  of  the  New  York  pierhead  line, 
and  sinking  a  shaft  caisson  near  the  New 
York  pierhead  line.  .        .■  „  „f 

Contract  No.  4  is  for  the  construction  of 
two  ca.st-iron  tunnels  between  a  point  one 
thousand  (1.000)  feet  «est  of  the  river 
bulkhead  near  the  line  of  12th  Stre^et.  Jer- 
sey City,  and  a  point  about  six  hundred 
(600)  feet  west  of  the  New  York  pierhead 
line,  and  sinking  four  caissons— two  mside 
the   bulkhead   line   and   two   near   the   pier- 

'prop'osals  must  be  in  the  form  and  on 
the  blanks  prescribed  by  the  Commissions 
and  must  be  accompanied  in  the  case  of 
Contract  No.  3  by  two  certified  checks  for 
One  Hundred  Twenty-Five  Thousand  Dol- 
lars ($I2.'),0O0)  each  and  two  consent 
bonds  for  One  Million  Dollars  ($1,000,000) 
each,  and  in  the  case  of  Contract  No.  4 
by  two  certified  checks  for  One  Hundred 
Fifty  Thousand  Dollars  ($150,000)  each  and 
two  consent  bonds  for  One  Million  Dollars 
($1,000,000)    each. 

The  tunnels  will  be  driven  under  com- 
pressed air  by  the  shield  method,  and  the 
shafts  are  to  be  sunk  as  caissons  under 
compressed  air.  The  contract  time  is 
thirty-six   (36)   months. 

Attention  is  called  to  the  form  prescribed 
by  the  Commissions  for  bidders  on  the  two 
-ontracls  in  that  they  are  invited  to  bid 
under  cither  or  both  of  two  forms  in  each 
contract.  In  Form  ".V."  the  bidder  is  to 
state  bis  price  for  the  work  proposed  with- 
out dependence  upon  the  award  of  the 
other  contract.  In  Form  "B."  the  bidder 
is  to  state  his  price  for  the  work  proposed 
in  case  he  .should  also  be  awarded  the 
other  contract.  The  proposal  in  Form  "B." 
in  order  to  be  vali(J^  must  be  made  in  the 
proposals  for  both  contracts. 

Plans,  form  of  proposal,  contract  and 
specifications  may  be  obtained  by  prospec- 
tive bidders  from  C.  M.  Holland,  Chief  En- 
gineer, Room  «14,  Hall  of  Records.  New 
York  Citv.  A  payment  of  Five  Dollars 
($500)  for  each  contract  will  be  required. 
The  Commissions  reserve  the  right  to 
reject  any  and  all  bid.'s. 

T    ALBEUS   ADAMS. 
Chairman,    New    Jersey    Interstate    Bridge 
and   Tunnel   Commission. 

ORORGE    R.    DYER, 
Chairman.    New    York    State    Bridge    and 
Tunnel    Commls.slon. 


Arms  Limitation — 
Less  Taxation — 
T,c's  Dfjtrufllnn — 
More  roiisiriirhnn — 

\<.[|'ll    «.l    \..i]r    sliarr 

Mnrp    roNTIl  VCT    110>JT)S. 

SWART  SERVICE 

REALLY  SERVES 


time  thev  win  ue  puouci.v  opcucu,  .-y'  "•■- 
furnishing  of  all  materials,  labor  tools  and 
machinery  necessary  lor  the  buildmg  of  a 
three-span  reinforced  concrete  bridge,  over 
the  Schuylkill  River  between  Royerstord 
and  Spring  City  in  Montgomery  and  Chester 
Counties,  Pa.,  in  accordance  with  plans  and 
specifications  now  on  file  at  the  othce  of  the 
Clerk  of  the  County  Commissioners  ot  Mont- 
gomery ar»d  Chester  Counties. 

Prospective  bidders  may  obtain  plans  and 
specifications  bv  depositing  $10. oO  with  the 
Clerk  of  the  County  Commisioners  at  Nor- 
ristown.  Pa.  . 

Each  bidder  must  use  the  form  of  pro- 
posal   attached    to    and   forming   a   part   of 

''\Tenmed'°ch4ck  for  $5,000.00  must  be 
deposited  with  the  Clerk  of  the  County 
Commissioners  of  Montgomery  County,  one 
hour  before  the  time  set  for  the  opening  of 
the  bids,  as  a  guarantee  ot  good  taith  and 
to  protect  the  counties  from  any  loss  by 
failure  to  comply  with  the  terms  tf  the 
proposal.  .     ^  ,, 

The  right  is  reserved  to  reject  any  or  all 

^^^^'  HORACE   W.    SMEDLEY, 

Controller 

of  Montgomery  County, 
GEORGE    S.    DEWEES. 
Controller 

of  Chester  County. 


U.  a.  K.XGl.NEEK  UKKICK.  MOBILE, 
ALA.,  Dec.  12,  1921.  Sealed  proposals  will 
be  received  here  until  1 1  o'clock  A.  M., 
.Tanuarv  20,  1922,  and  then  opened  for 
dredge  pontoon  catamarans  with  discharge 
pipe  for  the  U.  S.  20-inch  hydraulic  dredge 
Wahalak.  Further  information  on  applica- 
tion. 


U  S.  ENGINEER  OFFICE,  J.\CKSON- 
VIL.LE,  FL.\. — Sealed  proposals  will  be  re- 
ceived here  until  12  M..  Jan.  12,  1922,  and 
then  opened  for  dredging  and  rock  re- 
moval in  Sarasota  Bay,  Fla.  Information 
on  application. 


TRE.\SURY  DEP.XRTMENT,  Supervis- 
ing Architect's  Office.  Washington.  D.  C, 
December  15,  1921.  SEALED  PROPO- 
S-\LS  will  be  opened  in  this  office  at  3 
p.  m..  January  12,  1922,  for  new  hot  water 
piping,  etc.,  in  the  United  States  Mint, 
Philadelphia,  Pa.,  in  accordance  with  siieci- 
fication  and  drawing,  copies  of  which  may 
be  had  at  this  ortice  or  at  the  office  ot  the 
Custodian,  rhil-.id.lphia.  Pa.,  in  the  discre- 
tion of  the  Sup.Tvi.sing  Architect.  Jas.  A. 
Wetmore,   Acting   Supervising  Architect. 


U.  S.  ENGINEER  OFFICE.  815  Wither- 
spoon  P.ldg..  Philadelphia,  Pa.  Bids  are 
wanted  until  January  19.  1922,  for  dredg- 
ing in  Delaware  River  in  front  of  Camden, 
N.  J.     Further  iiiformation  on  application. 


Bids:     Jan.   3. 

Highivay  Work 

Gastonia,   N.  C. 
The    Gaston    County    Commissioners    will 
ive    bids    up    to    Tuesday.    Jan.    3rd.    for 
construction  of  S  miles  of  hard  surface 


SE.\LED  PROPOS.\LS,  indorsed  "Pro- 
pos-als  for  Post  Exchange  and  Dispensary, 
San  Diego,  Calif.,  Special  No.  4527,"  will 
be  received  at  the  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington.  D. 
C,  until  11  o'clock  a.m.  Jan.  IS.  1922.  and 
then  and  there  publicly  opened,  for  post 
exchange  and  dispensary  buildings,  which 
will  be  supported  by  concrete  piles  fur- 
nished in  place  by  the  Government  and 
will  have  reinforced  concrete  frames  and 
reinforced  concrete  and  tile  floors :  com- 
position and  tile  flooring ;  tile  and  asphalt 
and  gravel  roofing;  plastered,  liollow-tile 
walls  and  partitions;  plastered  steel-stud 
partitions ;  vood  doors  and  sash  ;  and  com- 


the  construction  of  S  miles  of  hard  surface     piote    heating,    plumbing    and    lighting    svs- 
highway  consisting  of   56,000  square   yards  j  tcmg    all  at  the  Naval  Base   (Marine  Corps 


of  pavement 
reconstructing 
the  constructi 
either  the  tiir. 
(Topeka  Mix) 


This  work  will  consist 
an  old  macadam  road  and 
n  of  a  wearing  surface  of 
e  types.      Asphaltic  Con 

Asphaltic    Macadii 


(Pene- 
tration) or  hinder  course  1-1*.  Each 
bid  must  be  accompanied  with  a  certified 
check  equal  to  5%  of  amount  bid,  sealed 
and  addressed  to  County  Commissioners, 
Gjiston  County  and  marked  I'roposal  to 
construct  Dallas  Road.  Surety  Bond  to 
tho  amount  of  50 ""^  of  the  contract  will  be 
required.  Plans  and  Specification  may  be 
obtained  from  the  Highway  Engineer,  Gas- 
ton County,  Gastonia,  N.  C,  upon  payment 

of  $2.50.  

D.  L.  STRUTMERS. 
Highway  Engineer. 


U.  S.  GOVERNMENT 


P  R  O  P  O  S  A  u^  S  FOR  COMPLETION 
POWER  PL.-V.NT.  —  Office  or  Constructing 
Quartermaster,  Frankfonl  Arsen.il,  Phila- 
delphia, Pa. — Sealed  proposals  will  be  re- 
ceived here  until  2  p m.,  February  8,  1922, 
and  then  opened,  for  the  Completion  ot 
Power  Plant,  including  installation  of 
equipment.  Plans  and  specifications  will 
be  furnished  upon  receipt  of  a  deposit  of 
Ten  Dollars   ($lo.oo). 


Harmon  V.  Swart 


TREASCRY  DEP.VRTMKNT.  Supervis- 
ing Arehibcfs  OMice,  Washington,  D,  C, 
Dec  21.  I'.i21. — Sealed  proposals  will  be 
opened  in  Ihis  oHice  at  3  p.m.,  Jan.  18, 
1922,  for  construction  (cxeeiit  mechanical 
equipment)  of  seven  buildings,  for  the 
I'nited  Slates  Public  Health  Service  Hospi- 
tal, at  Augusta,  Ga.  Drawings  and  speci- 
fications may  be  obtained  at  this  office  in 
tho  discretion  of  the  Supervising  Archl- 
i.et.  JAS.  A.  WETMORE,  Acting  Super- 
vising  Architect. 


San  Diego,  t^alif.  Drawings  and 
Specification  No.  4527  may  be  obt.ained  on 
application  to  the  Bureau  or  to  the  Com- 
mandant. Eleventh  N;>val  District,  .Vaval 
Base,  San  Diego,  Calif.  Deposit  of  a  check 
or  postal  monev  order  for  $30.  payable  to 
the  Chief  of  the  Bureau  of  Yards  and 
Docks,  is  reriuircd  as  security  for  the  safe 
return  of  the  drawings  and  specification. 
C.  W.  Parks,  Chief  of  Bureau,  November  30, 
1921. 


i  Many  contractors  depend 

I  entirely  upon  the 

I  OFFICIAL  PROPOSAL 
COLUMNS 

I  °f 

I  Engineering  News-Record 

I  foi   Opportunities  to  bid. 

I  They  might  not  see  your  an- 

I  notincemenrs  if  printed 

I  elsewhere. 

I  You   uiulinibtedly  want  their 

I  liiils    on    your    contracts. 

I  M:ikc  sure  of  them  on 

I  yinir  next  contr.ict. 

I  The  cost  is  unly  40  cents  a  line 

I  per  issue. 


CONTRACT  BONDS  FOR  RESPONSIBLE  CONTRACTORS 

Tell  the  .Ttn.T   engineers   about  your  special   facilities  for  complctiiiE  the   contract. 

iiETNA  CASUALTY  AND  SURETY  COMPANY 

HARTFORD,   CONN.  AGENTS   EVERYWHERE 


December  29,  1921 

Eng.  News-Record 
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ENGINEERING  NEWS-RECORD 


Think '  SEARCHLIGHT"  First 


ADVERTISING  RATES 


UlU 


POSITION'S  VACANT — Businnss  Orportiini- 

tu-s    ;in()    olhfr    undi-^pl.i.vri!     i.!^     s    .t'nt^ 
a   wurU,  niiiumuni   S'-i-UO   an   inserliou. 

POSITIONS  WANTED — Eveningr  work 
wanted,  tutoring  and  other  undisplayed 
ads  of  individuals  looking  for  emploj-- 
ment.  4  cents  a  word,  minimum  75  cents. 
payable  in  advance. 


ADD  5  WORDS  for  box  number  in  undis- 
played  ads  if  replies  are  to  any  of  our 
ortiees.  There  is  no  extra  charge  for 
forwarding  replies. 

DISCOUNT  OF  10'"c  it  one  payment  is 
made  in  advance  tor  4  consecutive  inser- 
tions of  undisplayed  ad. 


ADS  IN  DISPLAY  TYPE — Space  is  sold  by 

the   inch    (30    in.   to   a    pairel,    the    price 

depending   upon    total   space   ii-^cd   within 

a  year,  some  space  to  be  used  each  issue. 

RATE  PER  INCH  for  ads  in  display  space: 

110    3  in..  $5  0(1  .in  in.     15  to    49  in..  J4. 60  an  in' 

4  10    :  in.  $4  '0  jn  m.     50  to    99  in..  $4.40  an  in. 

8  to  14  in..  S4.70  an  in.  100  to  199  in..  $4.30  an  In. 


POSITIONS 

VACANT 


EMPLOYMENT 


POSITIONS 
V/ ANTED 


POSITIONS  VACANT 


CORRESI'O.N'DENCE  desired  with  state 
road  superintendents,  foremen  for  quarry, 
grade,  concrete  and  asphalt.  Also  steam 
roller  engineers,  steam  shovel  engineers, 
and  stone  crusher  operators.  Many  posi- 
tions open  every  spring  New  York 
State  Road  Builders'  Association.  Room 
604,    Journal    Building,    Albany     ^'     "^ 


INSTRUCTOR,  graduate,  mechanical  en- 
gineer preferred,  with  good  training  in 
mechanics  and  mathematicSj  to  teach 
hydraulics,  meciianics  of  materials  and 
laboratory.  To  begin  February  1.  State 
experience  and  salary  desired.  F.  P. 
McKibben,  Schenectady.  N.  Y.     

MACHIN ERY  salesma n"  ~\v i th  thorough  ac- 
Quaintance-ship  in  the  tradt-  in  New  York 
City  and  vicinity  lur  position  as  man- 
ager of  heavy  machinery  branch  house. 
Only  men  of  highest  grade,  technically 
trained,  considered  P-539.  Eng.  News- 
Record. 

STRUCTURAL  steel  and  reinforced  con' 
Crete  detailers  and  designer.*.  Give  ex- 
perience in  detail,  age,  nationality,  mor- 
ried  or  single,  and  liow  soon  can  report. 
Apply  Southern  Engineering  Company, 
Charlotte,  N.  C. 

STRUCTURAL  steel  detailers  and  checkers 
wanted  for  office  and  mill  buildings, 
schools  and  stores.  Location  Soiitltwest. 
Give  full  information  fir.st  letter,  includ- 
ing experience  in  detail,  salary  expectt^d. 
Also  nationality  and  state  when  could  re- 
port. Exjierienced  men  onlv  considered. 
All  replies  confidential.  P-r,T>:,.  Eng. 
Xew»-Record.  Old  Colony  BIdg..  Chicago, 


III. 


WANTED:  civil  engineer  and  superintend- 
ent of  Streets,  in  New  England  town  of 
30,000.  State  age,  education,  experience, 
references  and  salary  expected.  P-568, 
Eng.  News-Record. 


EMPLOYMENT  SERVICE 


EXECUTIVES  qualified  for  salaries  of  $2,- 
500  to  $25,000  and  upward,  are  invited 
to  communicate  confidentially  with  the 
undersigned,  who  will  conduct  prelimi- 
nary negotiations  for  such  positions.  A 
procedure  is  used  which  places  you  in 
the  position  of  being  approached,  avoids 
jeopardizing  present  connections,  and 
conforms  to  the  most  exacting  personal 
and  ethical  requirements.  Of  particular 
advantage  as  a  test  of  conditions,  to  de- 
termine the  advisability  of  changing. 
Details  mailed  confidentially  on  receipt 
of  name  and  address  only,  without  obli- 
gating or  committing  you  in  any  way. 
Established  1310.  R.  \V.  Bixby,  Inc..  304 
Lockwood    Building,    Buffalo,    New    York 


EMPLOYMENT   AGENCIES 


EXECUTIVES.  Confidential  negotiations 
conducted  with  tact  and  dignity  for  pro- 
fessional position.s.  Engineering  and  ad- 
ministrative executives  are  courteously 
invited  to  send  name  and  address  only 
for  literature  describing  my  direct,  suc- 
cessful method.  Charles  Clark  P.  O.  Box 
141,    Newark,   N.  J. 


POSITIONS  WANTED 


EXECUTIVES 

seeking  positions  And  our  confidential  service  ex- 
trt'iiiely  satisfactory.  Let  our  Mr.  H.  II.  Harrison 
confidentially  negotiate  for  you  suit:ible  pusition^ 
witli  proper  empl'>yer3,  as  lie  has  sucL■es^Illlly  dime 
for  tliousands  of  others  since  l^Oy  Imiuiries 
tnvltLd. 

THE  NATIONAL  BUSINESS  BOURSE 

Confidential  Ntgntnitrji 

Association  Building — Ch   a 


Higher  ENGINEERING  (By  m^") 


Reinforced  Concrete  Engineering 

Structural  Steel   Designing  and   Estimating 

Concrete   Drafting  and    Estimating 

BRIDGE  ENGINEERING 


If  you  are  In  need  of  help  in  thi^  line, 
not  only  about  tlM  courses,  but  about  I 
Is  omboUled  iB  tbesa  courses.     M&kt*  u<,t 

Edticatii 
high    sc 


technical    education, 
or     their     equivalent. 


WRITE  TODAY 

WILSON  ENGINEERING  CORPORATION 

10  Broadway,   Hanover,  Mass. 


CIVIL  engineer,  graduate,  six  years'  rail- 
road and  highway  experience,  available 
I'W-557,   Eng.   .\'ews-Recnrd.   Chicago,   111. 


CIVIL  engineer,  graduate.  :'.0,  two  yeais 
surveying  and  drafting  ;  three  years  in 
chtirge  of  railw.iy  location  .and  construc- 
tion ;  two  years  exporting  to  Latin  Amer- 
ica. Expert  Spani.sh  correspondent.  Ex- 
ecutive ability.  Desires  permanent  posi- 
tion.     P\V-S64.    Kng.    News-Record. 


YOUNC  engineer,  four  years'  varied  ex- 
perience, college  man,  wants  job  on  hy- 
dro-electric preliminary  survey  with  op- 
portunity of  seeing  the  job  through  from 
start  to  finish.  Position,  salary  and  lo- 
cation immaterial.  PW-5ii2,  Eng.  News- 
Record. 


Draftsmen   and   DeHieners 


DRAFTSM.-^N  with  ten  years  steel  detail- 
ing experience,  buildings,  conveyors ;  de- 
sires position  New  York  Citv.  commuting 
distance.    P\V-552.    Eng.    News-Record. 


Pratt  Institute 

BROOKLYN,  N.Y. 

EVENING  COURSES  rN 

STRENGTH  OF    MATERIALS 

STRUCTURAL  DRAFTING 

STRESSES    IN   STRUCTURES 

STRUCTURAL  DESIGN 

GRAPHICS 

Information  on  request  or  call  at  Pratt 
Institute,  Grand  Ave.  Entrance  between 
DeKaib  and  Willoughby  Ave's.  Monday, 
Tuesday  or  Thursday  Evenings  after  Jan.  2. 


Construction  Men 

Learn  "Line"  and  "Grade" 
by  Actual  Practice. 

Level,  Transit,  .inil  Pkiiic  Table  Worlt. 

"Running"   of   F.irm.   Starti.i.    Highway  and 

Railro.'id  Silfveys. 

Estimating 
Day  and  evening  courses.    Booklet, 

The  Pan-American 
Engineering  Society 

39    West    17th    St.,    New    York    City 
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Eng.  Xews-Record 


POSITIONS  WANTED 


STRUCTURAL,  designer,  detailer,  11  years' 
(Usigning.  detailing  various  buildings. 
l>ridBes.  industrial  plant  layout.  Coal 
handling  a  specialty.  P\V-520,  Kng. 
Xews-Record. 


Superintendents 


CO.VSTRUCTION  superintendent  wishes 
position.  20  ycar.s'  experience  sewers, 
water  works,  foundations,  reinforced  con- 
crete, industrial  plant  construction,  who 
lias  great  faith  in  the  future  of  concrete 
road  and  highway  bridge  construction, 
wants  to  get  in  that  line  with  a  first 
class  firm.  Salary  to  be  gaged  by  my 
ability  to  make  good.  Job  must  be  year 
around  proposition.  Seven  ye-ars  present 
location.  Kast  preferred.  New  York  or 
Philadelphia.  Interview.  Available  Jan.  1. 
PW-437,  Eng.   News-Record. 


AGGRESSR'^E.  competent,  practical  gen- 
eral superintendent  of  construction  ;  20 
years'  practical  e.xperience  on  all  types 
of  buildings,  with  largest  and  best  con- 
tractors :  A-1  references  ;  good  organizer  ; 
.salary  $6,000.  PW-497,  Eng.  News- 
Record. 


CONSTRUCTION'  superintendent  with  abil- 
ity to  handle  any  part  of  the  building 
business,  wants  to  connect  with  either 
owner  or  builder.  Can  arrange  to  go 
anywhere.      PW-.553    Eng.  News-Record. 


SUPERINTENDENT  or  Construction  Engi- 
neer, experienced  all  branches  construc- 
tion :  efficient  organizer,  accustomed  to 
handling  large  work,  desires  responsible 
position.  Reasonable  salary,  location  im- 
material. Phone  Bensonhurst  531 1-W. 
C.  O.  Sutherland,  42  Bay  22nd  St.,  Brook- 
lyn. N.  Y. 


SUPERINTENDENT  or  carpenter  fore- 
man ;  20  years'  experience  on  steel  and 
reinforced  concrete  construction  ;  good 
organizer;  can  get  results.  PW-36G,  Eng. 
News-Record. 


MIscellan 


ARCHITECT,  graduate  of  an  Eastern 
university,  6  years'  professional  experi- 
ence, seeks  opening  with  engineering  or 
construction  concern.  PW-565,  Eng. 
News-Record. 


CARPENTER,  foreman,  28,  experienced  in 
reinforced  concrete  buildings.  Will  locate 
anywhere.  Available  Jan.  1.  A-1  refer- 
ences.    P.  O.  Box  541.  Johnstown,  Pa. 


ENGINEER,  at  present  in  charge  of  esti- 
mating and  costs  for  well-known  New 
York  ('ity  contractor,  open  for  engage- 
ment after  January  1st.  1922,  Have 
thorough  knowledge  of  prices  and  market 
conditions  In  territory  as  far  West  as 
Chicngn  and  South  to  Kentucky.  Well 
experienced  as  executive  and  in  super- 
vising building  construction.  PW-548 
Eng.    News-Record. 


ENGINEER  desires  position  with  general 
contractor.  estimating.  superintending 
and  purchasing.  College  man,  eight 
years',  field  and  office.  *-xpertence  on  con- 
.struction  of  power  plants,  steel  mills  and 
industrial  buildings.  Specialized  In  re- 
inforced concrete  and  structural  steel. 
Location  anywhere.  P\V-.''i27,  Eng.  News- 
Hecnrd,    Old  Colony   P.ldg..   O-.ioago.    III. 

Sales   Over   $200,000  | 

WHO  etn  uie  Iho  iftrrlces  of  a  c<^era1  all-around  I 

Srrond-Hand      Contrsctom*      Eoulpmrnt      man,      one  = 

Nhin  to   inspect,    buy  niGFIT.    look   after   the  over-  s 

haultng.     am]     thfn     put     lamc     on     thi-    markpt     to  a 

lood    advintagr.  = 

I    can    iPll    fither    XEW    or    USED    EQUIPMENT  I 

for   Dfalcr   or    Manufacturer.  | 

My    agr,    prrionality.    rzp«rlrnre    and    nthrr    quail-  I 

flcatlon*.     mrajurc     up     tn     thr    dr^lrablr     iitandard.  s 

Am    itrlctly    temperate,    and    can    rumlnh    tho    very  = 

belt    of     r»ferencp*.     «s    to    ctiaractrr,     ability,     etc.  E 

lUre  ymj    m   opening   for   a   man   capable  of   man-  g 

aging    a    builnfm.    If    so,    g-i    In    touch    with    nip.  i 

Am   oprn    for  -  Immedlato   engagement.  : 

fialei    for    1920    ran    orer    1200.000.00.  = 

Correipofidtfifc    itrictly   eovftdnntiat  | 


In  Replying  to  "Blind"  Ads 

be  careful  to  put  on  cDVelope  the  key 
Dumt>er  in  the  ad  and  also  local  address 
of  office  to  which  reply  is  sent. 

10th  Ave.  at  38th  St..  New  Tork. 
935  Real  Estate  Trust  Bldg..  Phila. 
533  Leader-Kews  BIdg..  Cleveland. 
1570  Old  Colony  Bldg..  Chicafo. 
531  Rialto  Bldg..  San  Francisco. 

Important 

Original  letters  of  recommendation  OP 
other  papers  of  value  should  not  be  en- 
closed to  unknown  correspondents  —  send 
copies'. 

I?.!l,?„?„„ 

POSITIONS  WANTED 


ENGINEER,  m-.irried,  3U,  good  health,  go 
an>  where.  All  kinds  surveys,  railroad 
location,  electrification,  valuation,  con- 
struction, highway  location  and  construc- 
tion, bridges,  etc.  Uest  references  cheer- 
fully furnished.  Available  at  once.  P.  O. 
Bo.x  4  71,  Spencer,  W.   Va. 


ENGINEER  and  executive  desires  connec- 
tion of  scope.  Only  those  requiring  the 
services  of  a  high  grade  executive  con- 
sidered. Fourteen  years'  experience  in 
construction  work,  purchasing,  expediting, 
time  and  cost  keeping,  estimating.  Organ- 
izer and  systematizer.  P^V'-561,  Eng. 
News-Record,  Real  Estate  Trust  Bldg., 
Phila.,   Pa. 


KNECUTIVE  assitant,  Assoc.  Jlem.  A.  S. 
C.  10..  six  years'  broad  experience  since 
graduation,  last  year  and  half  as  assist- 
ant superintendent  of  structural  and  re- 
inforcing steel  fabrication  plant,  desires 
position  offering  training  in  accounting 
and  industrial  practice.  PW-50!),  Eng. 
News-Record,   Old   Colony  Bdg.,   Chicago, 


PACIFIC  coast  manager  for  an  Eastern 
industrial  roofing  manufacturer  with  an 
established  office  in  San  Francisco, 
would  be  interested  in  representing  one 
or  two  companies  making  non-competing 
building  materials.  Is  an  engineer.  I'VV- 
515.  Eng.  News-Record,  Leader-News 
Bldg.,  Cleveland,  O. 


RESIDENT  construction  engineer.  Civil 
engineer  graduate.  .\s;e  29.  Six  years' 
experience  in  field  and  oHice  work  on 
railroad,  street  railway  and  p-avemcnt 
construction,  also  valuations  and  tax  re- 
ports.     PW-533    Eng.    News-Record. 


STEAM   shovel    operator,   non-union.     PW- 
538,    Eng.   News-Record. 


EXTRA  WORK  WANTED 


DE.SIGXIXG  and  estimating  jobs  wanted 
in  reinforced  concrete,  sewerage  and 
earthwork.  W.  C.  Warren,  C.  E.,  2530 
Pennsylvania   Ave.,   Baltimore.   Md. 


RITE-SERVICE 
Employment  Agency 

supplies   at  slmrt    notice 

Laborers  and  Skilled  Help 

for    all    kin<ls    of    construction    works 
anywhere. 

All   Nationalities 

The    Rite     Service     At     Your    Service 
FREE    OF    CHARGE 

Phones:  CANAL  1000-7500 
120  Mulberry  St.,  N.  Y.  City 


EXTRA  WORK  WANTED 


DESIG.N'ING,  detailing,  drafting,  surveys 
(land  or  water),  map  work,  estimates  and 
reports,  by  experienced  graduate  C.  E. 
Write  me.  1  will  call  in  New  York  City. 
EWAV-.^eo,   Eng.   .N"ews-Record. 


THOROrGHLY  equipped  organization  of 
experienced  engineers  and  draughtsmen 
for  construction  surveys,  topographical 
work  and  estimates  for  engineers,  archi- 
tects and  contractors.  Accurate  and 
prompt  service.  John  M.  Farlev,  12  East 
44th    Street,    New    York    City,    N.    Y. 


FIRST  class  detailing,  checking,  designing 
structural  steel.  Moderate  prices.  No 
job  considered  too  small.  Write  Room 
306,  126  Maiden  L.ane,  City. 


AGENTS  AND  SALESMEN 


Salesman  Wanted 
ONE  who  is  calling  on  power  plants  in 
any  part  of  Pennsylvania.  New  Jersey, 
Delaware,  Maryland  lo  sell  on  commission 
as  gide  line  high  grade  article  that  is 
needed  and  wanted  by  every  power  plant. 
AS-198  Eng.  News  Rec.  Real  Estate 
Trust    Bldg.    Phila.,    Pa. 


Sales  Engineer  or  Representative 

One  who  is  calling  on  power  plants  in  Bos- 
ton. Mass.,  and  vicinity,  Buffalo,  N.  Y., 
and  vicinity  to  sell  on  commission  as  side 
line  high  grade  article  that  is  needed  anc 
■wanted  bv  every  power  plant.  .'\S-513 
Eng.  News-Record,  Real  Estate  Trust 
Bldg.,    Phila.,   Pa. 


WANTED 


Double-nrum  Hoist  Wanted 
Suitable  for  handling  3,000  lb.  on  single 
line  at  100  ft.  per  minute,  with  gas 
engine,  or  for  belt  drive.  Give  price  and 
make-.  Samuel  Mills,  1111  N.  16th  St., 
Escan.aba.  Mich.  Also  pile  driver  2.'>  ft. 
to  30  ft.  leaders  ;  1,500  to  2.000  lb.  ham- 
mer long  sills. 


Interest    in    Strurtiirul    Plant 

Structural  engineer  with  twenty  years'  ex- 
perience wishes  to  buy  part  interest  and 
become  active  in  structural  plant  located 
in  or  near  Chicago.  Give  full  informa- 
tion  in   reply.  W-510.    Eng.    News-Record. 


Steel   Tru^s  Bridges 

40  to  300  ft.  New  and  second  hand.  W- 
563,  Eng.  News-Record,  Old  Colony  Bldg-. 
Chicago,  III. 


BUSINESS  OPPORTUNITIES 


IliRh-Ornde    RuildinK    Knsineer 

And  estimator  wishes  to  invest  with  ser- 
vices in  general  contracting  company  in 
South  or  Southwest.  Only  firms  of  high 
standing  considered.  BO. -536.  Eng. 
News-Record,  Old  Colony  Bldg..  Chicago. 
III. 


Partner  Wanted 

Active  partner  for  long  established  engi 
neering  business  in  the  state  of  Mas 
s.achusetts.  Must  be  a  college  graduaii- 
with  .n.OOO  to  lo.ono  dollars  capital.  Dc 
tailed  information  on  request.  BO-.'-fiT 
Kng.    X.  ws-Record. 


Y ' 


AGENCIES  WANTED 


ontrartors.     Railroad    or 
nU     Supplies.       Cars. 
"ruck     AccMsortcs.     etc. 
wi'nly    years*    pxprrlonr< 
lalntalncd  in   St.   Loufs. 


The  Erie  Employment  &  Supply  Co. 

S701   I'nion   Ave..  Cleveland.  Ohio 

Boardins  Camps,  and  Commissaries,  operated  for  Railroads,  Manufacturers.  Contraclorf. 
Co.ll  Mmes,  etc.  We  furnish  laborers,  mechanics  and  all  classes  of  skilled  help.  Em- 
ploymrnt  olllees  at  CIevel,ind.  O..  Cincinnati.  C.  Toledo.  0..  Columbus.  O,.  St.  Louis.  Mo.. 
Indianapolis,   Hid.,  Chicago,   III..   Uanvllle,   III.,   and  Buflolo.    N.  Y. 


December  29,  1921 
Eng.  News-Record 


iW^MRCHLIGHT  SECTION 


AT  PUBLIC  AUCTION 


6S 


By  Order  of  DOULLUT  &  WILLIAMS  SHIPBUILDING  CO.,  INC., 

Large  qaantitiss  of 

METAL  and  WOODWORKING  MACHINERY,  WATER  TRANSPORTATION,  RAILROAD  and  CONTRACTORS 
STOCK  and  EQUIPMENT,  NEW  MATERIAL,  LUMBER,  SUPPLIES,  MISCELLANEOUS  EQUIPMENT  AND  MATE- 
RIALS.    17  STEEL  AND  WOOD  BUILDINGS.  >_ 

VALUATION  $2,250,000.00 


Sell  by  PUBLIC  AUCTION  Without  Limit  or  Reserve. 

January  11th,  12th,  13th  and   14th  at  1 1  AM.  each  day. 

At  DOULLUT  &  WILLIAMS  SHIPBUILDING  CO.,  INC.,  SHIPYARD, 

Ft.  Downman   Road  on   Industrial   Canal,  NEW  ORLEANS,  LA. 

9   New  Steel   Oil   Barges,   2   Twenty   Ton  O   &   S  Locomotive    Cranes,    5    Portable    Ship    Cranes    Complete,    3    Sullivan    Air 

Compressors,  2000  cu.    ft.   cap.,  4   Babcock  &  Wilcox,    A  &  T  250-hp.   Boilers,,  2  Tug   Boats,   100  and  500-hp. 

New   Curtis   Hydroplane. 
16  Pile  Drivers,  complete  with  Lidgerwood,   American  and  Lambert   double   cylinder,    double    drum  Hoisting    Engines    and 
Boilers  with  Turn-Tables  and  Vulcan  No.   1   and  No.  2  Steam   Hammers. 

Motors  up  to  40  hD..  3  phase.  60  cycle.  440 


8 — Flat  Cars,  standard  gau^e.   5   push   cars. 
3 — Steam    and    gas    portable    air    compressors, 
Westing'hou^e     floating     air    compressor     on 
barg-e. 
Hoisting    Engines,    pumps,    floating   pile   drivers, 

drop  hammers. 
Overhead    and    Jib    Cranes. 
Steel   Tower  and    Tanks  up  to   50.000   eal. 


Uncoln  Portable  Weldinc  Machines,  pneumatic 
air  drills,  air  nvetine:.  chipping  and  caulking 
hammers,  air  hose,  dollies,  nveting  sets,  air  tool 
rfi>air  parts.  50  bending  slabs,  h.vdraulic  jacks. 
30  and  50  ton  acetylene  welding  and  cutting 
torches.  Haurk  burners.  50  chain  hoists  up  to 
6  ton  cap.,  high  speed  drills,  reamers,  taps  and 
countersinks,  vises,  blacksmith  tools,  iorges.  an- 


Metal  and  Woodworking  Machinery,  radial  drills, 
universal  millers,  sensitive  drill  presses,  bolt 
threaders,  and  nut  tappers,  planers,  turret  and 
engine  lathes,  pipe  maohiiies  up  to  0  in.,  punches 
and  shears,  plate  tables,  steam  hammers,  grinders, 
countersinking  machinery,  bull  riveters,  band, 
swing  and  rip  saws,  jointers,  saw  filers  and 
other  woodworking  machinery.  3  plate  and  angle 
(iirnaces. 

OFHCE,  HOSPITAL  AND  CAFETERIA  FIXTURES   AND   EQUIPMENTS. 

SCO  TONS  RIVETS,  BOLTS,  NUTS,  STEEL,  BRASS,  COPPER  AND   OTHER  METALS 

.ship   thandlery: 
Ladders,    stanchions,    grab    rods,    shackles,    blocks,    thimbi,  -     sockcl-.    caulking   .:oIton.    linoleum,    niattiesses    .cab'9   rope,    floodlight,    etc. 
Enormous   quantities    pipe,    pipe    fittings,    valves,    hardware,    electric,  plumbing  and  steam  lilting  supplies,  paints  and  Oils- 
Ten  international   Time  Recorders,    watchman's  clocks,    not   guns,   blue   printing  machine. 

.Motor   Cars: 
-Winton    Si.^    7    Passenger    automobiles.    GEamm-Bemstein    5-ton    and    Garford  1  Vi    ton  trucks. 


QUANTITIES  OF  NEW  AND  USED  LUMB^ 


Buildings  and  Improvements  will  be  sold  Saturday,  January  14th  at  1  P.M. 


Id    for    wrecking.       100    tons.    CO    lb.    rail,   electric    wire    and    telegraph    pole 
ements. 
AU  water  and  rail  facilit 


Street  car  marked  "Villere"  to  Jitney  bus   direct   to  shipyard 

Shipyard  Open  for  Inspection  commencing  Thursday,  January  5th,  continuing  daily  to  time  or  sale. 


FITZPATRICK-TILL  AUCTION  CO.,  In 

225  Royal  St..  New  Orleans.  La. 


For  catalogues  and  further  particulars 
SMITH   &  JAFFE 
68  West  45th  St..  New  York  City.  N.  T. 


DOULLUT  &  WILLIAMS  SHIPBUILDING  CO.,  Idc 

JJew  Orleans,  La. 


OFFICE  SPACE  TO  RENT 


Madison  .Square  District 
Offices,  $600  to  $1,350,  best  light  in  town, 
170  Fifth  Avenue,  corner  22nd  Street. 
Twelfth  Floor.  See  superintendent  or 
Charles  G.  Edwards  Company,  321 
Broadway.    Worth    520. 


FOR  SALE 


Ford  Dumj,  Trucks 

Six  (6)  one-ton  Ford  steel  body  dumpine 
trucks;  only  run  .Mi  miles;  co.st  $772 
each  ;  will  sell  for  $53.",  each.  Truck.s  in 
good  condition.  Jlich^iel  Barber,  Box 
622,  Connellsville,  Pa. 


For  Sale  By  Owner 
J2-Ton  Buftalo-Pitt.s  Roller  3  wheel,  just 
reflued  and  tested,  double  cylinder,  first- 
class  condition.  Road  Graders.  Tar  tank 
wagons.  Mixers.  Road  fcirms.  Pipe,  tools, 
etc.,  location  New  York  State.  FS-546 
Eng.  News-Record. 


FOREIGN   BUSINESS 


Enicineer  SallInK 
for  Enprland.  France,  Germany  and  .\ustria 
desires  to  represent  American  firms,  han- 
dling huildine  and  architectural  material. 
Will  also  ait  «s  buyer  for  importers. 
FB-n62,  Enc   News-Record. 


MISCELLANEOUS 


KING  &  KING 

Attomeys-at-I.aw 
728   17th   Str..   Washington.   D.  C. 

Attention  specially  eiven  to  matters  relat- 
ing to  the  riffhls  of  Government  Contractors 
before  the  Exerutive  Dcpartmenis  and  the 
Court   of  Claims. 


Second-Hand 

'""""" i 

Transits  and  Leve 

Is 

Guaranteed  in 

Good  Order  and   .'^.Ij 

istment.     | 

WILLIAMS, 
918    Chestr 

BROWN  &  EARLE 
ut    St..    Philadelphia 

INC      i 

Pa 

KxcavatinR   and    Trenclilng 
Two  No.  4  Keystone,   1    Model  C  Kric  and  1 
Austin     trenching     machine.        Will     tak' 
contract  or  rent.     Washburne  Engineering 
Co..   Locust    Valley.   L    I 


NEW  AND  USED  SURVEYING 
INSTRUMENTS   AT  FACTORY    PRICES 

Satisfaction  guaranteed  or  raonoy  ri-fuiuk-d. 
Write  for  comnlrle  list  and  catalogue  ot  our  high 
g'ade  lnstriir.,..iit$  and  supplies  for  civil  t-ntjljieers, 
surveyors,  mining,  builders,  contractors,  etc.;  40 
years'  experience  In  repairing  instruments  of  all 
makes  at  reasonable  prices.  Prompt  serv  ce 
WISSLER  INSTRUMENT  CO 
607   N.   Broadway.   St.  Louis     Mo 


I  FOR  RENT 

I  No.  0  Austin  Trencher 

I  W.  G.  FRITZ  CO.,  Inc. 

I  West  Orange.  Nev»  Jersey 


EXCAVATION 


Pinkeye    and   cars   or   teams   furnished. 

H.    C.    AMBLER 

3717    Old    York    Road.     Philadelphia,    J 


FOR  RENT 

Keystone  Excavators 

For  Ditching  or  Grading — 

With  Crew. 

F.  D.   LEFFINGWELL 


STORAGE 

YARD    FOR 

CONTRACTORS'    EQUIPMENT 

Industrial  Service  Co. .Lincoln,  N.J. 


Trenching  Work  Wanted  i 

For  one  .No.   0   .\ustln.   gasoiine  driven,  for  ditcties  i 

22    in.    til    I'J    in.    wide;    maximum    depth    \^    ft.;  = 

and  one    If'il    .Model   Austin,   all  caterpillar,   gasu-  | 

line   driven,    fur    ditches    '20    In.    to    30    in.    wide:  : 

Biiilmura    depth    8    ft.      Machines    now    at    Jersey  ; 
City,  N.  J. 


S.  L.  ALLISON 

ltir.3    Huil.iiii    Terminal    Bldg..    New  York 


For  Every  Business  Want:  ''Think  SEARCHLIGHT  First'' 
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SEARCHLIGHT  SECTION 


Vol.  87,  No.  26 

Eng.   News-Record 


Used  Contractors' 
Equipment 

WANTED 

•1 — A  frame  derrick  car  fittings,  10  x 
10  boom,  12  X  12  mast,  capacity 
not  less  than  6,000  lb.,  length  of 
boom  30  ft.,  clam  shell  and  regular 
hoisting  operation. 

2 — Double  drum  hoist  engines,  cylin- 
ders, 8Jj  X  10  in.,  equipped  with 
boiler,   to   be   Ohio    Standard. 

2 — -Electric  hoists,  double  drum  with 
boom  swinger,  55  hp.,  3  phase,  60 
cycle.  220  volt,  A.C.  motor,  vari- 
able speed. 

2 — No.  3J/;   S   Dake  swinging  engines. 

E.  H.  LATHAM  COMPANY 

«iO   Fast   Broad   '■t      Culnmbus    Ohio 


225— 21-in.  X  9-ft. 

BOILER  FLUES 

B.  F.  POPE  i 

325  I^w  Building,  Italtiii.cre,  Mti  | 

CRUSHERS 

1 — No.  8-K  Gates,  almost  new.  | 

1—36    «   42       Allis       Chalmers       Jaw  | 

Crusher.      Manganese   fitted.  | 

1 — No.   3    Austin    Portable   plant,   com-  | 


plete. 


CARS 


20 — IJ/^  yd.  Koppel  24  in.  Gauge  two 

way  dump  cars. 
40 — 1-    yd.    Western    two    way    36    in. 

gauge   dump    cars.      Rebuilt. 
2* — 1!/2   yd.   Western    two    way  24   in. 

gauge  dump  cirs. 

LOCOMOTIVES 

1—20  ton  Porter  Saddle  Tank,  with 
Ohio  Boiler,  36  in.  gauge. 

1 — 13  ton  Shay  Geared.  36  in.  gauge. 
.-Mmost   new. 

1 — 60  ton  6  wheel  Baldwin  Switclier. 
200    lb.   pressure. 

Midwestern  Company 


Locomotive  Cranes 

Steam  Shovels 

Locomotives    and    Cars 

Priced   to   move   quickly 

PHILIP  T.  KING 

30  Church    St.     Now    YiirU 
Phone  Cortland  tJU.-.s 


Gasoline  Locomotives 

: — nymoulh  3  Ion.  3t;  In.  g*\me,  uiih  1  c)l 
Itr^  K'-iI  ConllncnUI  Molort.  oft^rcj  at  a 
biroln. 

llso   irviTt)   6   and   7  %    ton.    21    in.   gauge  Loco- 

READING    ENGINEERING    CO.,    INC. 

1st   Naitau   SI.,    N.    V.   Clly 


For    Satt    or    Least 

HOISTS 

I  Compressors — linilcrs — Mixers 

:  Derricks — Cable-ways 

Stnd    for    our    Hat    on    rtbmit 


HOISTING    ENGINE    SALES   COMPANY 

Grand  Crniral  .sia..  Ntw   York  City. 


Immediate  Delivery     |  (  Asphalt  Plant  Special 


-Spar  Mast  (Oregon  Pine».  64  It.  long. 
•Jl   in.  base.   '20  in.  top. 

'2 — Spar  Booms  (Oregon  Pinel.  o5  ft. 
long..   16   in.   centre,   14  in.  ends. 

4 — Spar  Booms  (Oregon  Pine).  55  ft.  lone, 
16   in.  centre.    14  in.  and  I'Z  in,  ends. 

The  above  are  completely  ironed  and  in 
perfect   condition;    never   been    used. 

1 — 25  kw.  General  Ele<v  Gasoline  D.C. 
Generator  No,  924..t:i,S,  43  54  hp,. 
Volts  115   to  230;   speed   560  r.p.m. 

1 — Reliable-Heer  Full  Ba.-e  Gasoline-Kero- 
sene   A.C,    Generator,    .'i5    hp,    new. 

1 — Lidgerwood  Elec  D,D,  Hoist.  32  hp.. 
220    Volts   AC     Current,    new. 

3 — 35  ft  DeMayo  Steel  Scrapper  Con- 
veyors, Cap.  75  Ions  per  hr.  New 
2268  ft,  Baldwin  No  53  Spec,  Sprocket 
Chain 

24 — .25  Teeth  Sprockets;  8 — 18  Teeth 
Sprockets;  48 — 12  Teeth  Sprockets: 
all  for  above  chain. 


For  full  pan,'  iilu 


'ite  or  apply  to 


Selma   Mercantile   Corporation 
IS    Moore    Street,    N.   Y.    City 


We  have  for  sale  one  rebuilt  No.  1  Merri- 
man  2000  yd.  One-Car  Steam  Melting 
Asphalt  Plant.  In  fine  condition,  on  which 
we  can  make  good  delivery. 

Here's  an  opportnnity  to  gel  a  real  plant 
quickly  and  at  :i  risht  priii-.  Better  get  in 
touch    with    U-.   immediately. 


The  East   Iron  &  Machine  Co. 


ELECTRIC  HOIST 

Thoinus.    sianUard    Y-frame,     double    drum. 

gear-driven,     cone     friction.     e<iuipped     with 

35     hp.    variable    speed    motor.     "320     volt. 

D.C.    oompre^^sor   type   control    and   Thomas 

automatic  brakes. 

Hus  stcn   very   little  service.      Price  $1.'*00. 
OVERLAND  CONSTR.  CO 
:i!»    S...    LaSallc    St  .    Chicago 


FOR   SALE 

1 — 13E   Foote  Paving  Mixer 

S600.00 

2 — Cleveland  Caterpillar  Tractors, 
each     

850.00 

2 — Wheel     Scrapers     for     tractor 
iise.    each     

40.00 

1 — Portable      Sand      and      Gravel 
Scre«i.  complete  with  elevator, 
hoist  and  bins    

1.000,00 

1 — ■Vi-yd.     Hayward     Orange-Peel 
Bucket     

200.00 

H.  W.  FITZ  GERALD 

611  Prcso  Bldg     liingh  imton 

N.  Y.           1 

JAW  CRUSHERS 

In  Stock — Ready   for  Delivery 

— 8  in.  X  14  in,  Burhanan. 

— n    in.    X    15    in  ,    No      4,    portable,     witf 

elevator.   Champion. 
—10     in.    X    15     in  .     No,    4CF,     portable 

with   elevator   and    screen.    Champion. 


Also  a  large  stock  of  Concrete  Mixers,  Aii 
Compressors.  Hoisting  Engine-^.  Pump? 
Boilers,    and   other  Contractors'    Equipmen' 

L.  F.  Seyfert's  Sons,  Inc. 

H~  N     Id  street.  Philadelphia.  Pa. 


The  Searchlight 
Advertising  in 
This  Paper 


is  read  by  men  whose  success  depends  upon 
thorough  knowledge  of  means  to  an  end — 
whether  it  be  the  securing  of  a  good  second- 
hand piece  of  apparatus  at  a  moderate  price,  or 
an  expert  employee. 

The  Best  Proof 

of  this  is  the  variety  of  this  journal's  Searchlight 
ads.  Without  a  constant  and  appreciable 
demand  for  such  machinery  or  services,  by  its 
readers,  the  market-place  which  these  adxertise- 
ments  represent  could  not  exist  for  any  length  of 
time. 

Are  you  using  the  Searchlight  Section? 


Deceinber  29,  1921 

Ens    Xews-Record 
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"WE  BUY— REBUILD— SELL— OR  RENT 


9> 


All  the  Equipment  listed  below 
CONCRETE    MIXERS 


H 


Milwaukee, 

Bex,  Lakewood,  Fi 

31 — 78.    caparUy-  1    bj 

forms;    with  gasol 


th    side    loaders    or    batch    hoppers. 

Following     makes:      Marsh-Capmn,     Koehring, 

Smith,    Smith- Chicago, 

,   Cube,  or  Oshkosh. 

witli   low  charging   plat- 

enghu's. 

PAVING  MIXERS 

5 — 10  E  Pavliis  .\liy<i».  lu,  Kn.luing  and  1 
Chain  Belt,  with  lionni  .ml  l.mk.i,  and  1  Foote, 
with  chute,  all  steaiii-ihue;i .  1  sijiiih-Chicago. 
with    chute,    gas    l>o\ui . 

2 — 1  Bag  Koehriiig;    yU-Mt;   rhute, 

CRANES 

5 — Byers  Auto   Cranes.      One  on  caterpillar;    4   on 
traction  wheels,    with    30-tt.   boom.   Willi    %    or 
%-yd.   clamshell  buckets. 
1 — 15-ton   8-wheel  O,  &  S. :    40-ft.  boom. 
1 — 20-ton    S-wheel    Industrial:     r,o-ft.    boom. 
We  carry  a  complete  tine  of  Boilers,  Compt 
and  P, 


is  owned  by  us  and  may  be  inspected  at  < 
HOISTS 

9 — Three-drum    Hoists,    with    o 
Sizes    10   X   12.   9  : 
.'ith  separate 


All  makes, 
—Two-drum    Hoists, 
Sizes   10  X   12   9 


6Vi 


10,    6 


10,    SVi 


A-ithout    boilers, 
X    10 


10. 
bo 
equipped  with  holding  drum   for   bucket  work,. 
Several    special    Cableway    Excavator    or    Drag 
Scraper    Hoists,      .All    makes, 
2 — Gasoline  Hoists. 

CLAM  SHELL  BUCKETS 

21 — Clamshell    Buckets.      Sizes    Vi.     vi,    1.    I'.i. 
or  2  yd.     All  makes, 

DERRICKS 

14 — Stiff-Lee  Derricks.  iMve  iii-w.  0  u.wl:  with 
booms  ranging  frotn  fiO  to  75  ft.;  mast  k-gs 
and  sills  in  proportion,  for  handling  '.'^ . 
%  or  1-yd.  buckets. 
2 — All-steel  Guy  Derricks;  mast  105  ft.;  boom 
90    ft.;    bucket   operating. 

:,  Engines,    Elevators,   Hopper 


le  of  our  own  warehouses, 
RAIL   AND   TRACK 

lies     21-in.     ilauge    I'ortahU'    track    with    steel 
es,    made   up»of    20-Ib.    rail   witli    switches. 
)    ft.    3(i-in.    Cauge  Portable   Track  with   steel 
es,    with    two    switches. 


LOCOMOTIVES 

1 — Vulcan.    9x11.    :u;-iu.    yauge. 

lank. 
2 — Koppel  24-in.  gausi 


saddle 


team.    C  Yz    tons. 

STEAM  SHOVELS 

3 — Type  O  Thew  Sleam  tiihovels.  uii  traction  wheels, 

with    %-yd.   dipper. 
1 — Bucyrus.      70- ton,     on     Mt'B     standard     gauge 

trucks,  with  2^ -yd.  dippei. 
2 — Keystone  Excavators. 

ROAD  ROLLER 

1 — 10-ton  3-Kheel  Austin  Gasolino  Boiler. 

TRENCHING  MACHINE 

I— Buckeye;    wheel   type.    Kasohn.-;    si^e   .No.    3. 
earn    Hammers,   Rollers,   Pumps,   Spouting 


rtable  Tr 


Write 


■  your  requirements 


EQUIPMENT  CORPORATION  OF  AMERICA 


CHICAGO:    14SS   Lumber   Exch. 
Phone,   Randolph   6586 


FOR  SALE 


LOCOMOTIVE  CRANES 


1 — 15  ton  O.  &  S.;  8-wheel.  M.C.B.:  70-ft. 
boom,  with  -3  ft.  removable  section; 
double  power  driven  drums;  also  drag- 
line attachments,  equipped  with  out- 
riggers. 


OVERHEAD  CRANES 

■ — 30-toii.  ."ill  It.  span.  Morsan  Truveliiig 
Cranes;  4  motors;  -JSCI  volt  D.C.  VVest- 
inghouse  eciuipment. 


STEAM  SHOVELS 

;U;    1-yd.    dipper;    Shop 

B-yd.  dipper:   Shop 

lilroat^   trucks: 


NEW  TRACTION 


CRANES 


Pull  Revolving 


LOCOMOTIVE 


American  li-wlieel  Switcht-r.  Cylinders  18 
X  24-in..  drivers  44  m  .  wheel  base  11 
ft.  e    in.,    weight   60   tons. 

BOILERS 

1 — 30  hp..  locomotive  type,  portable  boiler, 
with   engine   mounted   on   top. 

1 — ,">0  hp..  firebox,  locomotive  type;  100 
lb.    pressure. 

ASPHALT  PLANT 

1 — Iroquois  800-yd.  Road  Asphalt  Plant; 
complete. 

CRUSHER  OUTFIT 

X — Gates.  IS  K;  Gates  00  in.  x  '^0  ft. 
revolving  screens;  4'w-in.  buuket  eleva- 
tor; 80ft.  centers. 

We  carry  in  stock  concrete  mixers,  air  compressors,   road   rollers,   hoisting   engines, 
buckets,   pipes,    cars   and  other   equipment    and    machinery. 

F.  Mayer,  737  Monadnock  Bldg.,  Chicago,  111. 


i  Second-Hand  | 

MACHINERY 

I  Contractors'   Equipment  I 

Stacks,  Tanks,  Pipe,  Etc.  1 

I  What  are  your  requirements?  | 

!  Henry  A.  Hitner's  Sons  Co  1 

I  4501  Richmond  St.,  Philadelphia,  Pa.  I 

Picks  and  Pick  Handles 

i  's-lb.  Railroad  Picks.  1 

i  3i;  in.    111.  k..i_v    Handles.  = 

I  Below    Market    Priees.  = 

I  DEWEY    SUPPLY   CORPORATION  I 

I  l.S   W.  .•i4th   St.,   New   York  City  I 

I  ROAD  BUILDERS'  PLANT  | 

I  FOB   S.\LB  I 

i  Road- Hollers;     I'avers ;      Shovels;     Keystone     Exca-  = 

:  laturs;    I.t)toiiiotlves ;    Tiaek:    Imtiip  aiij   I'lat  Cars-  r 

I  tlolsts;    Cranes;   Graders;  Finishers.  i 

:  ^1/  necesBary  EQuipment  for  complete  plont.  I 

I  JOHN  M.  GREENE  I 

I  430    Chestnut    Street.    Philadelphia.    Pa.  | 


SACRIFICED!! 

Five  5- Ton  Garford  Trucks 

$1,200  Each 

Equipped  with  Wood  Automatic  Hoists  and  Metal  Dumper  Bodies.  All  in 
Kood  running  order.  These  trucks  were  taken  over  by  a  bank  and  must  be 
sold.     Price  quoted  is  less  than  25','   of  cost.    Terms  can  be  arranged  if  secured. 

Fredk.  Davis,  137  Broadway,  New  York  City 

Representing  the  Owner 
Phone   Rector   9S60 


FOR  SALE— PAVERS 

-Steam,     chute     d^harge;     oveiluuKd    antj 


No.  14  Koehring  Paver 


No.    U    B.    Ko 


tl.OOO  00 
1, 500.00 
1.750.00 
1.500.00 


i    =     Price  *1.4.-.U.0()  J.u.b.  Che«te 


1 1    Koi'lirliig 

10-Ton   Monarch   Steam   Bold  Bollc 
THE  T.  J.  LANE  EQUIPMENT  CO 

SprlngnclU,  Ohio. 


HENRY  LEVIS  &  CO. 

erei.il   Trust    Blilu- .    Philailelphn 


FOR   S.VLE- 
1 — Halas   DlRglng   Type   Wagon    Loadc 

Novo  enclnc,  $.S0O 
1— Hulss  SclI-Propelled  l.oudcr.  ^300. 


GEORGE  HAISS  MFG.  CO.,   Inc. 

140th  St.  anil  Kldcr  Ave.  to  Canal  Place,  N.  \  . 


STONE  CRUSHER 

I     1      1 — Gyratory    No.    6-F    with    fitting* 

I     I  Holbrook,  Cabot   &  Rollins   Corp. 

I     I         52  Vandcrbilt  Ave..  New  York.  N.  Y. 


FOR 

.«SALE- 

RAILROAD  DITCHER 

Standa 

with 

oveihai 

d    .\nier 
11  mar 
led     uiul 

nd      full 
ready 

l.atlli'e    Itnom ;     romplete      | 

enullinii'iil.         Completely     1 

for     Inintedlate     Nhlpnient.     E 

SOUTHERN 

IRON 

.Ulan 

&   EQUIPMENT 

a.    IJa. 

CO.    1 
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IMMEDIATE  DELIVERY— BARGAIN  PRICES— Wire, Write,Phone 


HOISTING   ENGINES  AND 
DERRICKS 

30 — Stiff  Lp?  n,rn,k>.  :,:.  ft.  booms.  35- 
fl.  masts,  with  >lecl  blocks  and  cable. 
:( — Thomas  "y"  Frame  Double  Drum 
Eliclrie  Hoi.-ils.  cut-gear  driven,  cone 
friction,  with  30  hp.,  2:.'0  v 
motors. 

Ij — Thomas  "B"  Frame  Double 
Electric  Hoists,  cut-pear  driver 
friction,    with    20    hp..     320    v 


nolo 


,     D.C. 

Drum 
.  cone 
.    D.C. 


Ho 


its. 


single  drum. 

PLANT  EQUIPMENT 

1 — steel   Dock    Crane:    19  ft.    steel    tower, 

with  two  steel   masts  .•)6  ft.   long,  and 

two     "Oft.     .steel     booms:    4,000     ft. 

<able.       Capacity,    30     tons    on    each 

boom. 
2 — American    Angle    and    Plate    Ftimaces, 

low  pressure,   fuel  oil  burners. 
1 — Ace.vlene    Gas   Generating    Plant,    Navy 

type,     with    compressor     and    acetone 

pump. 
LI — Steel  Frame  Push  Cars. 
Lot  2.  :i.  4  and  .">-ton  Triplex  Chain  Hoists. 
I.,ot   High-Speed   Reamers   and   Drills. 
Lot   Dies  and   Punches 
Lot  Pipe  Fittings.  Valves  and  Supplies. 
IIIOIIII   lineal   ft.    Forced    Draft    System   3-in. 

Heater   Tubing   •  u!    lo    4:i  m.    I.iisth- 

ELECTRICAL  EQUIPMENT 

1 — 20-Panel  Slate  Swivhboard.  fuly 
mounted  with  A.C.  and  D.C.  instru- 
ments,    oil     switches,     circuit     breakers 

and  automatic   switches. 


-Carlyle 
-T*  amps.:  IH-m.  lens. 
Lot  Transformer  Testers.  Ammeter  Shunts 
Voltmeters,  etc. 


CONTRACTORS' 
EQUIPMENT 

3 — Barber-Green    Portable    Belt    Conveyors, 

with  electric  motors. 
1 — 5-ton  Industrial  Loco.  Crane. 
1 — 45-ton    4-whe*-l    Switching    Engine   with 

tender. 
Lot  Galvanized  Wire  Sope,    Vi  -in.  to  1  Vii  - 

Lot  Steel  and  Wood  Blocks. 

Steel  Pipe,  welded  seams,  with  one  loose 
flange,  made  of  3  in.  x  .3  in.  angle,  as 
follows:  G  pes.  15-in.  dia.  x  ^4  in.  x 
9  ft.  long:  47  PCS.  17-in.  diam.  x  '4 
in.  X  8  ft,  7  in.  to  10  ft.  long;  21  ix-s. 
19-in.  diam.  x  %  in.  x  16  ft.  long:  li 
pes.  23-in.  dia.  x  !4  in.  x  7  It.  B  111. 
long;  48  pes.  24-iii.  diam.  x  %  in.  x 
7  ft.  9  in.  to  18  ft.  10  in.  long. 


PNEUMATIC  TOOLS 


Caulking  Ham- 


-Boy 


liivcttiiig  Hammer.s.  No.  00. 
itivetting  Hammers.  No.  GO. 
Kivetting    Hammers,    inverted 


10 — Keller 
8 — Keller 
handle  . 

01 — Thor    Drilling    Machines.    No.    42. 
1100 — Caulking  Tools  and  Chisels. 
,UiOl) — Rivet    Sets,    flush,    buttonhead    and 
flat. 


500  TONS  RIVETS 

Panhead,    buttonhead.    eonehead    and   coun- 
tersink in  sizes  %-in.  to  IVJ-in.  dia. 

STEEL  AND  LUMBER 


1.200      tons     of     Lloyd's 

Plates. 
500.000  ft.  of  L.  L.  L. 

8    to    12    X    12    in. 

lengths. 


Inspected     Ship 


MACHINERY 


1 — Pond    42     in.    x    30     ft.    Triple-Geared 

Engine  Lathe,  arranged  for  motor  drive. 
1 — Baush       Multiple-Spindle       Heavy-Duty 

Drill   Press:    8    adjustable   spmdies    and 

centre  spindle. 
3 — Wood     Working     Machines:     four-sided 

planer   and   moulder;    30-in.  band   saw: 

square-head  jointer,  12-iu. 


SHIP  MACHINERY  AND 
EQUIPMENT 

0 — Scotch  Marine  Boilers   (knocked  down). 

2 — Triple  Expansion   Engines.   2800   hp. 

4 — Condensers:  3,500  and  SOO  sq.  It.  cool- 
ing surface. 

Lot  Forced  Draft  Fans.  Anchor  Windlasses 
with  extra  wildcats.  Blake-Knowles 
Simple.x  Pumps.  33  Five-ton  Cargo 
Booms.  Steering  iicars.  Evaporators, 
Feed  Water  Heaters.  Circulating  and 
Air  Pumps.  Anchor  Chains.  Life  Boats, 
Smoke  Stacks,  Ship  Chandlery. 


STOCK  LIST  NO.  12  MAILED  ON  REQUEST 

MARYLAND  WRECKING  COMPANY,  Carolina  Shipyard,  Wilmington,  North  Carolina 


25  HOISTING  ENGINES 

33  AIR  COMPRESSORS 

20  CONCRETE  MIXERS 

100  MOTORS 

20  DERRICKS 

30  DUMP  BUCKETS 

3  CABLEWAY  OUTFITS 

100  PUMPS 

3  LATHES 

10  LOCO.  BOILERS 

10  UPRIGHT  BOILERS 

12  SWINGING  ENGINES 

40  AIR  RECEIVERS 

PIERCE  FOUNDATION 
CORPORATION 

738  East  14Ist  St.,  New  York  City 

Phone:    Melrose  7678 


Locomotive  Cranes 

FOR  SALE  OR  RENT 

—8-ton  Inilustrlal. 
—10-ton  Jn(Ill^lrial. 
—  11-ton  Htounlng. 
— '.fO-tun  InUuntrlal. 
For  immcdlato  delivery  at  Brooklyn,  N. 
MARVIN  BRIGGS,  Inc. 

K.7    Sixth    St..    HrKiklyn,    N.    Y. 


HOISTING  ENGINES 


Lidgcrwcod — 10  X   I'.'    U.C.   dbl.   drum    "itli 

swinging  gear  levers  banked  in  quadrant 

Nu.    -.'l-JTO. 
LidiTcrwood — 10   X  12  DC.  Dbl,  drum  No. 

25074 
Lici;.'frwocid—   !l    X    10    DC.    Dbl.   drum   No. 

■.'7045 
Lidgerwood — 8',    x  10  D.C.  Dbl.  drum  No. 

i4-;ijs 
Lidgerwood — 8V4    x    10    D.C.    3   drum   No. 

25071. 
[>idgerwood — 8M   x  10  D.C.  Dbl.  drum  with 

swinging  gear  base  to  receive  boiler  No. 

270SI4. 
Lambert —  Ox    10    PC     Dbl     drum    with 

swinging  gear  No.  10738. 
M"ad-Morrison — 9  x  10  D.C.  3-drum. 
I^idgerwooc. — 7  X  10  DC.  Dbl  .  drum. 
Flory — 7   X    10  D.C.   Dbl.   drum 


Lidgerwood — 0  ^.i    x   I'l  DC    Dbl.  drum 

Muiidy — 51-i    X   10   DC.   Dbl.  drum. 

All    the    above    are   skeleton    type,    without 

Boilers. 
Lidgerwood — 8%     x    10    D.C.    Dbl.    drum. 

boiler   &   swinging  gear. 
Lidgerwood — 8  Vi     x    10    D.C.    Dbl,    drum. 

Boiler. 
Mundy — 8  x  12  DC,  Dbl.  drum  and  boiler. 
Lidgerwood — 7?4  x  10  D.C.  Dbl.  drum  and 

boiler    and   swinging    gear. 
Mundy — 7 '4     x    10    DC,    Dbl,    drum    and 

boiler    and    swinger. 
Mundy — 6%     x    12    DC.    Dbl.    drum    and 

boiler. 
Mead-Morrison  swinging  engines,  &  Dake. 
Single   drum    types.    Cableway    and    Haulage 
engines.      Electric    Hoists. 

.\ll  located  our  yards  Baltimore. 


DERRICKS 


STIFF  LEG  TYPE 

-, — Derricks    Booms   |15    ft  ,    14    x   14    .^rast 

38  ft  ,   14   X   14  Bull  Wheel. 
.'1 — Derricks  Booms  02   ft  .    14   x  14,  Mast 

3S    ft..    14    X    14    Bull    Wheel. 
0 — Derricks  Booms  45    ft..   Ifl  x   16.  Mast 

28    ft.,    IS    X    IS    Bull    Wheel. 

GUY  DERRICKS 

1 — Derrick    Boom    SO    ft  .    14    in.    Round 
Mast    87   ft.,   Rd.   3   line. 


1 — Dcrriik    Boom    00    ft.    Round,    Mast    70 

ft  ,   Rd    Bull  Wheel, 
I — Steel    Derrick   80   ft..   Boom   10  Ton. 
I — Steel  Derrick  70  ft..  Boom  30  Ton. 

Any  of  the  above  derricks  we  will  furnish 
to  handle  Gi-ab  Bm-kcts  and  equip  with 
Bull  Wheels  -4  number  of  Traveling  Der- 
ricks on  hand,  send  for  complete  list.  Most 
of  these  are  located  in  our  yard. 


Send  for  complete  list  of  equipment 

WIRK  WRITE  rilONE 

MARYLAND  EQUIPMENT  &  SUPPLY  CO.,  Baltimore,  Md. 


BRAND  NEW 

MARION  STEAM 
SHOVELS 

MODEL     61,     2!^-Y;\RI),     70-TUN. 
MODEL     70,     3!4-YARD,     80-TON. 

Immtdiately   available. 

For  quick     tale,  and  lor  cash,  can   offer 

the   above   at   real   bargain   pricet. 

W.  R.  WADDELL, 

r>0  Church  Street.   N.w  York 


LOCOMOTIVE  CRANES 
FOR  SALE  OR  RENT 

1 — 20-lon    8-wlieol   Browning:    SO-ft.   boom,   double 
ilnjnis,    AS.MB    boiler;    sllithtly    used   condition. 


I  FOR  SALE  OR   CHARTER 

I  CLAM  SHELL  DREDGE 

1  5-yd.:    fine  condition;    complete  equipment, 
I  GEORGE   W.   SUNDERLIN 

I  1024   Main    St..   Bridgeport,   Conn. 


Buyers 
Everywhere 

know 

"Searchlight" 

Try  an  ad  for  what  you 
wish  to  sell. 
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FOR  SALE  OR  FOR  RENT 

17  Western 

20-Yd.  AU- 

Steel  Air 

Dump  Cars 


GENERAL  DESCRIPTION 


Gauge — Standard,  4  ft.  8^  in. 

Capacity,  level  full — 20  CL.  3ds. 

Capacity,  heaped  full — 26  cu.  yds. 

Bed  dimensions — 26  ft.  x  9  ft.  .x  2  ft.  4  in. 

Length  of  car,  over  all — 31  ft. 

Height  of  car,  over  all — 8  ft.  3  in. 


Air   dumping   arrangement — Vertical   cylinder   with  side 

chains. 
Capacity  of  trucks — 80,000  lbs. 
Weight,  about  48,000  lbs. 
M.    C.    B.    construction    throughout    and    U.    S.    Safety 

Appliance  Standard. 


I  All  cars  slightly  used,  Guaranteed  good  as  new. 

Clapp,  Norstrom  &  Riley  Equipment  Company 

I  14  South  Canal  Street,  Chicago  I 

EiiiuiiimiiiimiiiiiiiMiiiiinir iiiiiiiiiiii iiiiii tiiiiiiiiiiiiiiinriijriiiniiiiiriiiiiriiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiniiiiiiiiriiiiinirriiiriiiiirr iiiiriniiriiiiirriiiiiniiiiilirrmniiirrMiiriiiriiiiminmiriiiiiiiiiiiiiiiiiiiiiiiMirrriiiiiimiiiiil 


STEAM  SHOVELS 


FOR  SALE  OR  RENT 

DRAGLINES 


traction   wheels 


—  To-toii   IJiJcyrus;   2%-yd.   dipper. 

—  Ml!   IJiiiyrus,    (-evolving;    traction   wheels;    ? 

—  15(t-i{    Hucyrua    Shovel,    2  V^    yd. 
— 175-11  Biicyrus  .Shovel.    3^    yd. 

— Ijitle  Giant;  1  ^-yd.  diPDL-r.  on  railro 
trucks.  Equipped  with  standard  boom  a 
dipper;   also  with  tunnel  boom  and  dipper. 

BOX  AND 
REFRIGERATOR  CARS 

)— UO.OOO    lb.    capacity    liox    I  ais,    :*  1    it.     7    i 

long. 
) — GO, 000   lb.  capacity  Refrigerator  Cars.   36   I 

LOCOMOTIVES 


5 — 9    X    14    Dinkeys    (3    Porters);    2   Vulcaris ; 

in.    gatige. 
2 — 10    X    16,    IS    ton    Porters.    36    In.    gauge 
Thf*  above  list  Is  constantly  rhantrlne. 


1— Class     7     Bucynis.     steam;     caterpillars;     42-ft. 

baom;     1-yd.    bucket, 
1 — tlas.s     14    Bucyru.'j    caterpillars;     (iO-ft.    biwni ; 

2-yd.  bucket. 
1 — Class    H    Bucyrus;    skida    and    rolers;    CO-ft. 

boom;    2-yd.    bucket. 
1 — Class    24    Bucyrus;    skids    and    rollers;    100-ft. 

boom;    3^2 -yd.    bucki-t. 
1 — Class    24    Bucyrus    Electric,    skids    and   rollers, 

10  0    ft.    boom.    3  %    yd.    bucket, 
1 — Model     36     Marion,     caterpillitr,     5  0-ft.     boom, 

I V6    yd.    bucket. 
2 — Monighan    1-T  Walker,   gasoline;    40-ft.  boom; 

I  yd.    buiket. 
1 — Monighan,   A-1,  steam;   traction  whct-ls;    40-rt. 

boom:    1-yd.   bucket. 
1 — No.    2    Monighan,   steam;    skids;    GO-ft.    bourn; 

2-yd.  bucket. 
1 — No.    2%    Monighan,    skkli    and    rollers,    SO    ft. 

boom;    2-yd.   buclit-t. 
1— No.     4     Monighan,    on     trucks;      lOO-ft.     bi)om ; 

2H-yd.    bucket, 

TRACTOR  &  TRAILERS 

1 — 10-ton   Holt  CatcrDlllui-   40-00. 
3—5. toil    Trey    Trailers. 

vhnt  your  machinery   retiiiiri-inenlH  lire. 


BECK  &  BABB,  29  So.  La  Salle  Street,  Chicago,  111. 


J.  E.  HAETTEN  &  CO.,  INC. 

so  Church  Street,  New  York 

Teli-nliorie  Coitlalidt    .>2i 

CONTRACTORS' 
EQUIPMENT 

2 — 10-ton  Buflalo   Pitts  :;\vhcel  Rullers. 

2 — 5-ton  Bultalo-Pitts  Rollers. 

1 — 5-ton    Erie    Tandem    Roller. 

1 — 1-t-ft.   Austin    Paver,    practically   new. 

:; — 31-E   Austin   Cube   Pavers. 

1 — Smith    Simplex    Paving    ATixer. 

y — National    Swinger    D.D.    D.C.     Electric 

Hoist,     220     volt,     3-phase,     60    cycle, 

G,    E.    motors. 
1 — 10   X    12   Flory   Hoist,    complete:    90 7o 

1 — ■'Si -yd.  Thew  Shovel. 

1— 150-hp.  Filzsibboiis  Heavy  Duty  Ma- 
rine Type  Boiler;  150  lb.  steam. 

1 — Gravel  Pit  Equipment  including  revolv- 
ing screen,  hopper,  bins,  engine,  boiler 
and  belting. 

1 — %-yd.  Clamshell  Bucket,  practically 
new. 

Il'e  also  handle  a  luU  line  of  nged  and  neto  con- 

ti'tctor'K  e'iitipmcnt  and  machine  tooU.      We  tolicit 


FOR  SALE  OR  FOR  RENT 

Concrete  Mixers,  Lakewood  Concrete  Tow- 
ers, Hoisting  Engines,  Derricks,  Pumps, 
Gasoline  Tractors,  Steam  Hammers,  Buck- 
ets and  Compressor  outfits. 

Edward  Ehrbar,   Inc.,  270  West  St.,  New  York  City 


i'OR  SALE 

1  Case   10-ton  Road  Roller $1500 

1  Baker  10-ton  Hoad  Roller $1300 

1   Gallon  Crusher   $300 

1   Fort  Wayne  Crusher  and  Screening 

Plant   $900 

THOMAS   MITCHELL 

7   Turner    Ulk..    Battle   Creek.    Michigan 

hldl'sTING  ENGINES 

I — a    X    12    Tliteu-Uiuiii    Sliuudsliurg,   with  boiler 
mounlpd   on   cnKlne   frame.    like   new. 

1 — 0  X  12  Two-Drum  StroudHbum,  sanio  as  above. 

1 — 8%    X    10    LldKonvood.    two-drum,    with    base 
for  boUor  on  main  fiame. 

1 — 7%     X    10    Munrty.    Iwo-drum,    wllh    atttchcd 
jnlrifiT. 

] — 7  X  10  Lldgorwood,  itkclcton,  two-drum. 
Great   Lakes  Equipment  Company 

WelHter    IllilK..    CliliiiKii.    III. 
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FOR  SALE  OR  RENT 


COMPRESSORS 

66  ft.  IngersoII-RaJiii  7  x  0  x  aVi  x  G  lyp* 
F.R."^..  steam  driven.  luKh  pressure. 

150  ft.  In^ersoll  Kaiid  9x8  E.R.I..  belt 
driven  conipre.s>oi-,  complete  with  lank, 
unloader  and  fiitiii^s.     Motor  to  suit. 

210  ft.  Chicagro-Pneumatic.  oil  driven,  on 
skids. 

210  ft.  Chicago-Pneumatic,  gasolme  driven. 
on  wheels. 

250  ft.  Chicago-Pneumatic.  VZ  x  10.  steam 
driven. 

2 — y5.'j  fl.  InpersoII  Rand.  12  x  10  x  12  x 
10.  F.R.I..  steam  driven.  Complete  with 
filtinss. 

700  ft.  In?ersoll-Rand.  17  x  12.  E.R.I.. 
complete  with  unloader.  idler,  alt  fit- 
tings.     Motor  to   suit. 

1 — 549  ft.  Chirafro-Pneumatic.  class  NSB. 
belt  driven  Compressor.      Motor  to  suit. 


COMPRESSORS 

1190  fl.  lugersoU-Rand.  Imperial  type  X-3, 
high  duly,  steam  driven,  duplex  air 
comp. 

2 — 148::  ft.  IriKersoll-Hand.  type  X.B.3., 
with  350  hp..  320-440  v.,  00  cy..  3  ph. 
motor,  and  all  fittings. 

3 — 1500  fl.  Laidlaw-Dunn-Gordon.  latest 
type  feather  valve,  belt  driven  Com- 
pressors.    Motors  to  suit. 

8.=>0  ft  Laidlaw-Dunn-Gordon.  17  x  10  x 
14,  complete  with  unloader  and  all  flt- 
linsrs. 

6—2674  It.  Ingersoll-Rand.  class  P.R.E.-3. 
direct  connected  to  General  Electric. 
440  and  2.300  volt,  00  cy..  .3  ph.  Syn- 
chronous Motors.  Complete  with  ex- 
citers, panels,  switches,  air  receivers 
and  all   fittinrs. 


Also  Boilers,  Buckets,  Cranes,  Cableways,  Derricks,  Hoists,  Generators,  etc. 


ARCHER  ARMSTRONG  &  COMPANY 


\ANDERBILT  10408 


GRAND  CENTRAL  TERMINAL,  NCW  YORK  CITy 


Electric  Mine  Pump 

5-in.  GOULD  Three  Stase  Centrifugal  Pump. 
500  gallons  capacity.  450  foot  head,  clo.sc 
coupled  to  and  driven  by  100  H.P.  3300 
volt.  .'!  phase.  00  cycle  Motor.  Practically 
new.  thoroughly  overhauled  and  eruaranteed. 

Three   Hundred  Other  Pumps 

Send  for  our  December  list  of  the  largest 
stock  in  the  United  State,?  of  slightly  usetl 
or  thoroughly  overhauled  MACHINE 
TOOLS.  POWER.  ELECTRICAL  AND 
CONTRACTORS'     EQUIPMENT        Satisfn.  ■ 


I     lion    Guaranteed 


Mo 


Ri'fundid. 


WICKES  MACHINERY  CO. 

Jersey    City.    N.    J. 
Established    1900. 


For  Sale— Pumping  Engine 

One  horizontal  triple  expansion  plunger  and  ring  pattern  Worthington  3,000,000 
gallon  pumping  engine  surface  condenser  in  suction  and  attached  air  pump. 
12  X  19  X  30  inch  steam  cylinders,  15  inch  plungers,  24  inch  stroke. 

In  splendid  condition.  Duty  new  90,000,000  foot  pounds.  Steam  pressure  120 
pounds,  water  pressure  100  pounds,  fire  pressure  125  pounds. 

Price  f.  o.  b.  cars  $2,500.00.  Delivery  about  March  1st,  1922.  Location, 
Hanahan,  S.  C. 

Pull  specifications  on  request  to  Commissioners  of  Public  Works, 
No.  14  George  Street.  Charleston,  S.  C. 


Air  Compressors 

2—710  C.F.M.  Class  WJ3 
Sullivan  Angle  -  Com- 
pound Belt  Driven  Air 
Compressors.  Practi- 
cally good  as  nevs^.  Im- 
mediate shipment. 

A.  McMillan 

628    Monudnock    liloill.    CllIOAOO     ILL 


IMMEDIATE  DELIVERY 

Send   us   your  inquiry.   Steam   Shovels 

50 — 75-hp.    Single   Drum   Iloisl.^.    25   cy.   mils. 

i;5-50-40-hp.  Double  Drum  iloihta,   GO  ty.  mlis. 

Nos.    3-5-6-7  Vi-SK  and    18   K   CKUSITEUS. 

:; — 0    and    12-ton    Gasoline   Locomotives. 

10  X  12  in.  Steam  Hoist.  3  drum,  with  boiler. 

ii5-hp.  Locomotive  Type  iluller. 

ir,o-lip.   Boiler,   buttstrap  with  Jones  stkr..   15G-lb. 

No.    »K   OATES   CRUSHER.    REOULAR  DRIVE. 

25-50-100-200-kw.    and    larger    Turbo    and    Eng. 

Sets. 
50    to    5.000-rt.    .Steam.    Belt    and    Elec.    Drive 

Comp's. 
10,    15   and   20-lon   locomotive   Tranes. 
LARGE    AMOINT    CONTUACTORS'     EQUIP.. 
TOWERS.   ETC. 


Iniil 


ROSS  POWER  EQUIP.  CO. 

Indianapolis.   Iiid. 


PUMPS 

1 — .No.    .',   I'ulsoracler. 

1 — Nu.    3   Emerson   Sinking  Fump. 

1 — U  and  12  X  10  I   15  Worthington  Duplex  Fire 

1 — Duplex  steam   force  pump   7^    x  5   X  8. 
2 — 3    in.   Suction  Diaphragm  Pumpa  on  ikldl  at' 
lactied    to   gasoline   engines. 
HOIST 
I — 7   I   10  D.C.,    D.D.   Lidgeruood  with   iMller. 

BOILERS 
2— H.    H.   T.    Boilers,    150   hp.    buu   strapped. 
100— Boiler  Tubes.  4  In.  i  10  ft. 

AIR    COMPRESSOR 
1 — Wcstltigliouse  9H  In. 

LATHES 

1  — 7S-ln.    I'utnom    Wheel    Liillie. 

1 — 300-ton   Nilcs   Ibdraulir  Wheel   Press. 

CULLEN-FRIESTEDT  CO. 

1300-l-J    So.    Kilboum    Ave.,    Chicago.    111. 


Locomotive  Type  Boilers 


I    1 — 10   hp.   An 


on 
Irame. 


heels  complete   with 
skids.  Hartford 


-100  hp.  Pennsylvania 
text. 

W.  B.  SPENCER 

160  Nas!<au  Street.  New  York  Cil 
Telephone  Ueekman  3011 


PORTABLE  COMPRESSORS  I 

and    PNEUMATIC    TOOLS  I  I 

lOli    S.M.K    (III    IIK.NT  I  i 

Gasoline,  Steam  &  Electric  Compressors  |  i 


PUMP  MOTOR  DRIVEN 

8-ln.  Suction.  0-in.  Discharge.  Worthingtun  VoTutt^, 
XOO  gallons  8t  C5-rt.  head.  Direct  ronneeled  2.''i 
HP.,  Weatlnglwuse  A.  0.  Motor.  220-140  Veils, 
3  Phase.  00  Cycles,  1120  BPM..  all  on  a  cusl 
Iron  base;  $450.  This  set  practically  new. 
Second-hand   machinery   of   all    kinds. 


AT  A  GREAT  BARGAIN 

7.">     hp      Double     Drum     Reversible    Florv 

Kniilne. 
100   hp.    Economic  Type   Erie  Boiler. 
All  Ntrel  Dmcllnp. 
Ongood  18  Stiam  Slinvrl. 
lii^Fouryard     Heavy     Duty     Sido     Diimn 

WeKlem  Cum. 

JAMES  CARROLL 

,5,i7,,,^,1,!!;,S!,';,ffi.,,!?.!l,lL,,,mM.,™S".™i..m,!?.i 


ENGINE 

(rood  rulininc  conilillon.   ?1000. 

ALLEGANY   LUMBER  CO. 

Killmcinv    N.   Y. 


(COMPRESSORS ^   ^ 

2.I17H   and    1.720    fl.    PRE-2    I.    R.   Electric. 
1,11)0  ft.  I.   R.   Imperial;   belt  and  steam. 
2 — 741   ft.   0-CB  Chicago,   2-stago:   belt, 
522    ft.   Lsldlaw.    2-stage;    belt. 
3»«    fl.   WB-2    Sullivan;    steam. 
i:»    fl.   NF-1    I.    R.;    steam. 
I  15    ft.    ER-I    I.    R. ;    bell. 

2—202  hp.  Mass.  Std.  HUT  Rollers;   1C5  lb. 
A.  LEE  ELLIS 

10    High   St..    Boston   0,   Mass. 

lllllllllitl,ill,IIIHIMIilHilltll,„ll ,lllilil,lllli)iillUlliliUII,iltlll,liiiUllilllltllll 


CONTRACTOR'S  PLANT 

FOR  SALE  OR  RENT 

iinprid.iorH.  towers,  Imisl.-^.  mixers,  pumt 
conveyors ncrete  chute    saw  rijjs. 

E.  GEORGE  &  CO.,  Inc. 

407-9  Dioadway,  New  York  City 


I  Carbic  and  Milburn  Lamps 

No    ■;  Miul  No    3 

New       111    Driiriiial   Cases. 

Bckiw    M.irUet    I'rices. 

DEWEY   SUPPLY   CORPORATION 

18   W,   .^4lh   St  .   New   York  Cit\ 


"" 



\  —  g   hp. 

n.r. 

Single 

Drum 

noui 

Belter             t 

1  — 10    hp. 

DC. 

n.D. 

Holsl 

Boiler. 

r 

1—7    I    10 

D.C 

D.D. 

Meade 

MorrI 

on  Boiler.        1 

1—8    X    12 

D.r 

D.D 

Mundy-Ohlo-M«H.  Boiler.     5 

20— 1-yd.    Steel   Draft 

Beam   Western 

C«r«.               1 

1— SO   hp. 

Loco 

Typ 

Boiler 

on   skids.                    : 

Empire    Engineering    and    Equipment   Co. 

Empire    BIdg,,    PlttslMirgh,    Pa, 


December  29.  1921 

Eng    ^       s  Rccorri 


PIPE 


P  SEARCHLIGHT  SECTION 


PIPE 


PIPE 


Have  Ready   for  Immediate  Shipment  the   Following   New   Pipe 

STEEL 

Two  carloads  '<  in.  black  pipe  threaded  and  coupled. 
One  carload  %  in.  black  pipe  plain  ends. 
One  carload  4   in.  galv.   pipe  threaded   and  coupled. 
One  carload    5    in.   black   pipe  threaded    and   coupled. 
One  carload  6  in.  black  pipe  threaded  and  coupled. 

GENUINE  WROUGHT  IRON 

One  carload  SJ^  in.  black  pipe  threaded  and  coupled. 
Three  carloads  SJ/^  in.  galv.  pipe  threaded  and  coupled. 
One  carload  6   in.  galv.   pipe  threaded   and  coupled. 
Can  offer  same  at  prices  far  below  the  prevailing  marlzet, 

Albert  &  Davidson,  Inc.,  256-264  Oakland  St.,  Brooklyn,  N.Y. 


WROUGHT-PIPE 

New,    Second-hand   and 
Mill   Seconds 

BOILER  TUBES 


EAGLE  PIPE  Sf  SUPPLY  (g. 

General  Officos-Wbolaortli  Building 
NEW  YORK  CITY 


WROUGHT  PIPE 

WITH  PERFECT  THREADS  AND  COUPLINGS 


BLACK 

40,000  ft.   1" 

30.000  ft.  ly," 

15.000  ft.   1V4" 

50.000  ft.   2" 

20.000  ft.   2'/i" 

16.000  ft.  3" 


G.\LVANIZED 

15.000  ft.   1" 

10.000  ft.    H4" 

9,000  ft.   H4" 

10,000  ft.  2" 

5,000  ft,   2Mi" 

15,000  ft.  3" 


BLACK 

4,000  ft.  3H" 
8,000  ft.  4" 
4,000  ft.  5" 
2,500  ft.  6" 
3,000  ft.  8" 
2.500  ft.   10" 


GALVANIZED 

1.000  ft.  3V4" 
4.000  ft.  4" 
2.000  ft.  5" 
1.500  ft.  NEW  12" 
galv.  spiral  flan^d 
pipe. 


Ftit  price  apply: 
MARINE  METAL  &  SUPPLY  CO.,  167  South  Street,  New  York  City 


PIPE 


New,  Untested,  Black  Steel  Pipe 
for  every  industrial  and  manufac- 
turing purpose — random  or  cut 
lengths.  We  have  a  large  stock 
of  first  quality  mill  material. 

Immediate  sfiipment 

Davidson  Pipe  &  Supply  Co. 

861    Western  Avenue.  Pittsburgh.  Pa. 


PIPE 


CAST  IRON,  B  &  S 

20,000    ft.      4    in.  Class  "C" 

50.000   ft.      6  in.  Class  C" 

50.000   ft.     8   in.  Class  "C' 

3.000   ft.    10   in.  Class  "C' 

3.000   ft.    12   in.  Class  ■C" 

500   ft.   14  in.  Class  ".\" 

FITTINGS,  B  &  S. 

1,000   tons,   all   sizes.  Screwed    and    Flanged. 

Valves,    all    sizes.  Std.   Ex.   Hvy.     All  Sizes. 

Hydrants.   Corey    &   Matthews.  Valves.    Std.    Ex.    Hvy.    Hydraulic 

IMMEDIATE   SHIPMENTS— Cast   Iron   Pipe,   from    Penniman.    Va. 
Partin   d    Mays  Lamliiio,   N.  J.,   and  Chester,   Pa. 

CHARLES  J.  GRANT  SUPPLY  COMPANY,  Boyertown  Bldg.,  Phila  ,  Pa 


WROUGHT  STEEL 

25.000  ft.   3'/,   iin. 

15.000  ft.    4    in. 

.•J, 000  ft.    4%    in. 

3.000  ft.    5    in. 

214    in.  to  8  in.  Blk,  Steel 

10.    12    and  16   in.    0.D.    BlU. 

Reading. 

FITTINGS,  Cast  and  Malleable 


^Qcreenpointm" 

SECOND-HAND  PIPE 

AU  bizes — with  new  thrcarly  and  couplings. 

Also  cut  to  sltetclt 
GREENPOINT  IRON  &  PIPE  CO.,  Inc. 

330  Graham  Ave.,  Brooklyn,  N.  Y. 


PIPE 


Large  Stocks,  New  and  Second  Hand. 
Immediate  Delivery 

L    &  D.  Metal  &  Supply  Co.,  Inc. 

1096  Flushing  Avenue.  Brooklyn,  N.  Y. 


PIPE 


SECOND  IIA.ND  .\ND  NEW 

Large  stock,  all  sizes. 
Itnmediate  Delivery 

FRANK  GRIFFITH 

412-2!  Moyer  St.,  Philadelphia,  Pa. 


OIL  LINE  PIPE 

Offered  at  mucft  less  tlian  market  prices 

All  or  any  part  of  42  miles  new.  ten-inch. 
41  lb.,  steel  line  pipe  F.  O.  B.  or  P.  A.  S. 
New  York  Inspected  by  Pittsburgh  Test- 
ing Laboratories. 

F.  B.  LYNCH, 

Room    1380     2    West    45th    St.    N    Y.   e 


BLiIVroOUGHT  ll'ON  AND  5TEEL  PIPQl 

New  and  eeeond-haiid.  With  new  threada 
hnd  coupling's.  All  sizes  from  \^  to  VZ 
in       Alro  cui  to  sketch, 

DAVIDSON  PIPE  &  IRON  CORP. 

436-40    Kent    Ave.,    Brooklyn,    N.    Y. 


Notice  to  Advertisers! 

Owing  to  the  holiday — Monday,  January  2nd — the 
"Searchlight"  pages  of  the  January  5th  issue  of  Kngi- 
neering  News-Record  will  close  for  press  earlier  than 
usual.    Copy  should  reach  us  as  follows: 

For  January  5th  issue: 

l>i»play  Ada — Copy  reriuircd  by  5  P.  M..  Friday,  December  ."JOth 
Want  Ads — Copy  required  by  10  A.  M..  Saturday.  December  .'ilht 
PropoKul  Adu — Copy  received  as  usual  go  up  to  11  A.  M.,  Tuesday,  January   3rd 


PIPE 


I    Lartre  Stock 


All  Sizes    i 


and  Second  Hn 
REPUBLIC    PIPE    &    IRON    CORP. 

118.">122.T  Flushing  Ave. 
BROOKLYN.  N.  Y. 


SECOND 
HAND 

With  new  thread 
•ket«b. 

PFAFF  &    KENDALL 
Ferry  fc  Foundry  Sta  Newark,  N. 


PIPE 

d  couplings;  also  out  to 


For 
Pipe  Buyers 


Engineering  News-Record's  PIPE  PAGE 


J 

""i 

For  I 

Pipe  Sellers      f 
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CONTRACTORS'  OVERHAULED  EQUIPMENT 


PUMPS 

1 — 18  in.  Morris  centrifugal  coAnected  di- 
rect to  double  vertical  steam  engine, 
12  X  12  Cylinder  10.,-)00  gal..  25  It. 
head. 

1 — 10  in.  Erie  belt  driven  double  stiction 
eentriluifal.  3500  gal  .  pulley  24  in. 
dia..  14  in.  face. 

1 — 20  in.  Worthington  Turbine,  belt 
driven,  pulley  .34  in.  diameter  by  38 
in.  face. 

1 — 15  in.  Buflalo.  belt  driven,  pulley  30 
in.  dia.  by  22  in.  face. 

1 — 10  in.  Morris  Volute,  belt  driven. 

1 — Piatt  Duplex  9  X  5?.i  x  10  force 
pump. 

1 — Worthington  Duplex  G  x  4  x  6  force 

pump. 

1 — Rnowles  Duplex  4^   x  2%   x  4  force 

pump. 
1 — Cameron  force  pump  No.  7. 

CARS 

CO — 12   yd.    Western    dump    cars,    standard 


CHANNELLING    MACHINES 

3 — Sullivan  YS  ChaTinelling  Machines. 


LOCOMOTIVES 

1 — 10  X  le.  IS  ton  Vulcan  Dinkey.  3G-in. 


ROCK  DRILLS 

3 — Tripod     rock     drills,     steam     or     air 

operated. 
1 — Drill   sharpener.    Sullivan. 
1 — Drill  sharpener.    Leyner. 


BOILER 

1 — 50  hp.  Loco.  type. 


STEAM  SHOVEL 

-Model   20   Marion,    IS    yd.  dipper. 


TRUCKS 


COMPRESSORS 

1 — ISxlSH  X  24  Ingersoli-Sargenl  Pleam 
Driven,    straight    line.    656    l.p.m. 

1 — Sullivan  2  stage  20  x  12^4  x  16  Belt 
Driven.   887  f.p.m. 

1 — 12  X  12  X  16  Rand  Duplex.  Steam 
Driven,   cap  500   f.p.m. 

1 — Westinghouse  compound.    10  Vi    in. 

2 — Westinghouse  9'2    x  9',-    x   111. 

BUCKETS  (CONCRETE) 

3 — McMyler   1  '^    yd.  Center  Line   Dnmp. 
4 — Lockwood  2Vi   yd.  Bottom  Line  Dump. 
2 — Steubner  1  Vj    yd.  Controllable. 
2 — Steutmer  2  yd.  Controllable. 
1 — Steubner    %    yd.   Controllable 
2 — Atlas  1  H  yd.  Bottom  Dump. 
4 — Top  dump  circular  coal   Buckets   3% 
ft.  D.  X  3  ft. 


MISCELLANEOUS 

1 — Lid^erwood    unloader.    tlo-ton    pull. 


UNITED  STATES  EQUIPMENT  CO.,  208  S.  La  Salle  St.,  Chicago 


LOCOMOTIVE 
CRANES 

3 — 20-ton.  8-whcel  Browning.  50  ft.  boom. 

double  drums,  A.  S.  M.  E.  boiler.  M.C.B. 

trucks,   outriggers,  excellent   condition. 
2 — 15  ton.  8-wheel  Industrial  40  ft.  boom. 

Hook  block  A.   S.  M.   E.   Boiler. 
1 — 15   ton   Brownhoist.    S-wheel,    50-70   ft. 

boom. 
1 — 7Vj-ton  Browning  Electric. 
I — 7',.j-ton  Industrial. 

HOISTING  MACHINERY  CO. 

0  ChuKh  St     Nlw    \ork 


LOCOMOTIVE  CRANE 

15-ton,    8-wheel    McMyier,    Bucket 
Handling,  Lap  Joint  Boiler 

Mechanical  Factory 
SUPPLIES 

STEEL  LOCKERS 
NEPONSET  SHINGLES 

National  Aniline  and  Chemical  Co. 
21    Burling  Slip,  New   York,   N.  Y. 


RENT  OR  SELL 

Loconiotive  Crane 

."iO.-lO  Ion  Industrial.  L,u..r.iiitced  same  as 
new.  80  It.  boom  (.'t  sections,  will 
handle  100  ft.  Ixiom ) .  Double  Drum 
Bucket  Handling,  M.C.B.,  A.S.M.E. 
Boiler.    Immediate  delivery;  ready  now. 

Also  20  ton  MCB  McMyler.  .';0  ft.  boom, 
els.  locomotives,  hoiatlnfr  engines. 


=     mixers,  derricks 


etc. 


LOCOMOTIVE  CRANE 

I— l-srd  M.Kl.l  ■ll"  20-lnn  raimclly  S-lillcol 
Mf'Il  •OHIO  Ix.fnmothi'  Crnnf;  double  ilnim.. 
full  rab.  SO-ft.  bwm;  Inrglcd  near  .Vcw  Yiirk ;' 
condition  cicollcnt,  prirp  right.  To  avcuro 
wire   order   aubjccl    iinincUiato   Inapcctloii. 

TITAN   EQUIPMENT   COMPANY 

Hudjon   Terminal   llldii..    New   York 
rhono.  Cortlandl  1111 


Contractor*'    Machinery    &    Supply 

Company 

Wabash  Bulldlnsr,  Plltsburgh.  Pn. 


FOR    SALE    OR    RENT 

Equipment  owned  by  us  sold  under  absolute  guaranty  subject  to  triat  in  service 


STEAM  SHOVELS 

1 — H-B  Bucyrus  Full  Revolving  Steam  Shove!, 
mounted  on  caterpillar  traction.  Shop  No. 
2162.    %-yd.   dipper. 

I — 70-C  Bucyrus,  Shop  No.  1700  2%-yti.  dip- 
per. 

1 —  4  5  C  Bucyrus,  Shop  No.  1202;  1  %  yd. 
bucket. 

1 — 65-ton   Bucyrus,   Shop   No.    394.   2',4-yd.  dip- 


DUMP  CARS 

17 — 20-yd.  Standard  (lauge  Western  AU-Steel 
Air  Dump  Cars:  80,000-lb.  cap.,  vertical 
cylinders,    side   chains.      Practically   new. 

24 — 16-yd.  Standard  Gauge  Western  Air  Dump, 
Cars,     steel     underframes,     box    girder    dtidis, 

00 — 12 -yd.    Standard    Gauge    Western    Air    E\4imp 
Cars,     steel     underframes,     19-ft.     beds,     bos 
girder  doors, 
1 — Western  36-in.   gauge  Spreader  Car. 

LOCOMOTIVES 

1 — Standard   g-iuge    14    x    20    cylinder    4-whceled 

Vulcan  saddle  tank  locomotive.  Shop  No.   1501. 

Built    1910.      Weight    39    tons;    air   brakes: 

180-Ib.   steam  priisurc. 
1 — Standard  gauge,    18   x   24   cylinder   6-whecIed. 

switching    L<iruinotlve.    with    separate    tender. 

weight  50   tons   on   drivers. 
1 — Standard   gauge    10    x    K    cylinder    4-wheeIed 

Porter     saddle     tank     Locomotive.        Shoii     No. 
3i!07.    wt.     19    tons.       Air     brakes,     automatic 

couplers. 
3 — 36    in.    gauge.    12    x    18    cylinder    Porter    6- 

whcel  switchers,  wUh  scp;iratc  tenders.    Weight 


on  drivers.  4S.000  lb..  9  ft.  rigid  wheel  base, 
180  lb.  steam  pressure,  air  brakes.  Built 
m  1918,  never  used. 

1 — 36-in.  gauge  10  x  16  cylinder  .\mcrican 
18- ton    4-whee!    saddle    tank    Locomotive. 

2 — 24-in.  gauge.  7  x  12  in.  cylinder.  Baldwin 
4  wheeled  saddle  tank  Locomotives.  Shop 
Nos.  34798  and   34820.     Wt.,  8  tons. 

DRAGLINE  EXCAVATORS 

1 — No.  2  Monighan  Steam-Operated  AH-Stccl 
Dragline;     60-ft.    boom;     2-yd.    Tagc    bucket, 


yd.   Page  bucket;   skids  and  rollers. 
1 — No.     1-A    Monighaji    All-Steel     Steam-Operated 
Dragline,    mounted    on    traction   wheels;     40-ft. 
boom;    1-yd.    bucket. 

MISCELLANEOUS 

1 — 25-ton  Industrial  Locomotive  Crane.  No.  32fil. 
new  in  1916;  50-ft.  boom  with  'iO-fl.  ex- 
tension;   M.C.B. 

7 — Camp  Cars.  45  ft.  long;  60,000  lb.  capac- 
ity. 

1 — StifT-leg  Derrick,  brand  new.  60  ft,  boom, 
complete  with  all  fittings  and  1  i  ft.  bull 
wheel,   no  cable.      Bargain. 

1 — ^*-yd.    Owen    Clam.shell    Bucket. 

1  —  54 -yd.    New    Owen    Clamshell    Bucket. 
Industrial    Track — 1600    ft.     36    In.    gauge    track 
made    up   of    25    lb.    rail    in    15    ft.    sections 
with   6   and   7   steel   ties  to  section;   cun-e  in- 
cluded. 

9 — 2 -ton    Kelly- Springfield   Trucks,    standard    bos 
bodies  with  removable  sides.      Practically  new. 
20 — Si'is    Standard   Chain   Tug    Harness,   with  col- 
lars, brand  new. 


Clapp,  Norstrom  &  Riley  Equipment  Co. 

12   and    14   So.   Canal    St.,    Chicago 


ffl£o)|   Equipment  Bargains 


COMPRESSORS 

310  CU.  Jt.  Clu. Ml-..    I'll. 11111:111,      nil-dnvrn. 
160    CU.    It.    Illi;i  l-Mll.    ,lr,  111,      ,11-iv.Tl. 
800  CU.   Jt.  .M.  Ki.  ni.in.    >ti  :ini   ilnvcn. 
1-14   CU.   It.    luKiT.-oUU.iiHl     iiorlablc.    ffaso- 
llnc-driven. 

STEAM  SHOVELS 

T.vpc  B  Eric.   Jliiss.  boikr. 
IM-B  Bucyrus,  M.iiiS.  boiler. 
Mt;  Miirion,  catorpill.ar  traction. 
No.    -i    Keystone    Excavator. 

MIXERS 

7.3  Knickerbocker.   k'anf>Iirie  eiurino. 

28-S    Kai)!4(>mo.    motor  <lrivcn. 

14-9  Kiiehrlnit  on  skills  motor  driven. 

i:8-S   Chain    belt    Hteam  entrioe. 

14-E  Kochring  Paver  on   traction   wheels. 


The 


list  of  Conli 


HOISTS 

B',i  x  10  L:inib(rt  1)  1)  11  C    wiili  boiler  and 

swinper. 
0  X   10   Mead  Morrison    D.D.D.C.   skeleton. 

cablew.iy. 
8'/j   X  10  Lambert  D.D.D.C.  with  boiler. 
0  X  10  Mead  M'orrison  three  drum  skeleton. 
.'jOhp.   American    D.D     Kle<lric 
OUj    X    lU   Lambert    3drum   with  boiler. 
50  HP.  American  D.D.  Electric.  A.C.  Motor. 

CRUSHERS 

10    X    18    Reliance   on    ski.li". 
13  X  30  Parrell,   manpamsc  Jaws. 
No.  8  Gates  K>rat(iri-. 
No.   5   Austin   Gyratory. 

CRANES 

15  ton  O.  &  S.   Mai-s.   niiiler. 

l.'i    ton    Brown    Hoist.    Mass.   Boiler. 

Uycrs.  wheel  traction,  with  bucket. 

ily   suggestions, 
actors  and     Qu 


\rry  Equipment. 


THE  HUBBARD-FLOYD  CO.,  Inc. 

MAIN   OFFICE:    Grand  Cenlral   Palace.   New  York,   N.   Y.      Vandcrbill    1165. 
BOSTON  OFFICE:  Old  South  Building.     Main  4233 
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I  Immediate    Shipment — Large    Tonnage    of 

I  Bridge  Girders  and  I  Beams 

I  Also   STEEL    RAILS— New    and    Relaying 

f  M.  K.  FRANK 

I  Frick    Building,   Pittsburgh,    Pa. 


FOR    S.\LE 1 — to    ft. 

TURNTABLE  GIRDERS 

Will     sell     seuaiate     or     a^^stmbleii     for 
Turntable     use. 

Full  information  upon  request. 


Steel  Sheet  Piling 

Lackawanna  and  United 
States  in  various  lengths  for 
immediate  shipment. 

BROWN  &  SITES  CO. 

Mam     Office: 

31)  nhiin-h  St     New  York  City 


I  BEAMS  i 

100   tons  of  6-in.,    12'i-lb.   Steel  Beams.   15  ft.   9  | 

200 'tons  of   10-in..  25-lb..   H  to  IS-ft.  Beams.  | 

HOISTING   ENGINE  i 

1 — Twin  Drum  Coal  Hoist,  made  by  G.  Haiss  Mfe.  = 

Co     N.  Y.        CyllnUeis  Sxl-2:  drums  24-ui.  dia.,  IB-  | 

ill.  face:  37-iii.  dia.  flanges:   40  hp.:  grab  %  ton.  = 

BOILERS  ; 

4 — Manning  Vertical  Boilers.  500  hp. ;   will  insure  | 

\-j    lbs.      liiiinediate    delivery.  = 

1— H.R.T.  Boiler.  72-in.  dia.  s  16  ft.  3  in.:    123-lb.  i 

"--Ti-in.  (lia.  H.R.T.  Boilers,  19  ft.  G  in.  long;  | 


(ilio  fi.  l'S,-ln..  6  X  19  C.  S.   Hauling  Wire  Cable. 
ll.so  some  1-in.  and  1  ^i-in.  Galvanized  Cable. 

TANKS 
ill    siaes   of  Tanks,    open    and   closed,   suitable   for 
torage  of  gasoline  or  oil,  in  stock  at  our  Boston  Yard. 

DRUMS 
no— llO-gal. 
The  Perry,  Buxton,  Doane  Company 
It    West   First    St..    South    Boston    27.    Mass- 


STEELSHEETPILING      STEEL  PILING 


GET  OUR  PRICES  BEFORE  YOU  BUY 


^LNICKERi 


I  ST.  LOUIS 


FOR   S.4LE 

Floating  Pile  Driver 

PRACTICALLY    NEW 

WONDERFUL  BARGAIN 

WRITE  FOR  PRICE.  FIl.l,  PARTICULARS 

AND  PHOTOGRAPH 

GEO.  F.  WALKER 

Box  18.  Hampton.   Virginia 


BOUGHT  AND  SOLD 


UNIVERSAL  EQUIPMENT  COMPANY 
Niagara  Falls,  N.  Y. 


STEEL  SHEET  PILING 

liiiraediate  Shipment. 

ITopcs      US     ft.     Lacka.     14     in.     arched. 

•iJo-pcs.     30     ft.    Lacka.     14    in.    arched. 

FiJ-st    class   driving   condition. 

MID  CONTINENT  EQUIPMENT  AND 

MACHINERY  CO. 

Si'.-uritv    I'.Mi!-      St      Lniii-.    Mo. 


1— TRENCH  EXCAVATOR,  Parsons, 

Model  F  (78  in.),  sream,  wheel  trac- 
tion, complete  in  working  order, 
f.o.b.,  Wisconsin,  $2600. 
2_BACKFILLERS,  Parsons,  Model 
10,  one  year  old  complete  in  work- 
ing order,  each  $1600. 

] —PAVING     MIXER,     Foote,     13-E, 
steam,  2  Bag  Batch,  chute,  $850. 

9_TRATLER  WAGONS,   Troy,   V/2 
yard,  reversible,  bottom  dump,  8  in. 

steel  wheels,  $1900. 

H.  Y.  SMITH  CO 

Milwaukee,    Wl 


Floating  Pile  Driver 

Orange   Peel   Bucliet 

Rock   Crusher 

Miscellaneous  Contractors  Plant 


RAILS 


TRENCHING  MACHINES 

1 — Parsons    Model,    No.    60,    steam;    digs    20    ft. 

deep,    up    tf>    I'O     in.     wide. 
1 — Austin,    No.    1.    steam ;    digs   20    ti.   deep,   up 

10    5  4    in.    wide. 
1 — Austin,     No.     00.    steam;     digs    10    ft.    deep, 

up    to    29    in.    wide. 
1 — Austin    Backfiller,   gasolene;    To  ft     boom 
JAMES  McELROY 
11   S.  LaSalle  St.,  Chicago 


RAILS 


PARSONS' 
TRENCHING  MACHINE 

For  Immediate  Delivery 

JOHN  B.   McLANE  &   COMPANY 
Newport,  Kentucky 


RAILS 


RELAYING  RAILS 

•  1    all    weight!-.      Wriie    ii>    trir   prices. 
Track   material   and   equipment. 


i  Notice  to  Advertisers!  1 

i  Owing   to    the   liolid.-iy — Monday,    j 

I  January  2nd — the  "Searchlight"   j 

I  pages  of   the  January  5tli   issue  of    | 

I  Engineering  News-Record  will   I 

I  close  for  press  earlier  than  usual.    | 

I  Copy  should   reach  us  as  follows:    | 

For  January  Sth  issue: 

I  Display  Ads 

1  Cnp\-   retjuired   by   5   P.M.,                I 

I  Friday,   December  30th                 | 

j  Want  Ads                                         f 

I  ('()p\    required   by   10  A,M,,              | 

I  Saturday,    December   31st               | 

I  Proposal  Ads                                     I 

I  ^  opy   received  as  usual  up  to            | 

I  II  A.M.,  Tuesday,  Jan.  3rd             i 


YOUR  RAIL 


60-lb. 

Relaying 

Rail 


Two  hundred  tons  with  angle  bars. 
First-class.  Pennsylvania  delivery 
other  sections  in  stock. 


■WlUSON    &    COMPAMY 
MmxcsMi*  TausT  Btti,din 


56-LB.  RAILS 


MERCHANTS  STEEL  &  SUPPLY  CO. 

208  S.  La  Salle  St..  Chicago.  III. 


RELAYING  RAILS 


LURIA  BROS.  &  CO.,  INC., 
OFFICES:  Reading.  Pa  ;  Lebanon  Pa.:  Nev» 
York,  N.  Y.:  Pittsburgh,  Pa.;  Hoston    Mass. 
YARDS:    Reading.    Pa  ;    Donaghmore.    Pa,: 
Lebanon,    Pa.;    Pittsburgh,    Pa. 


RAILS  and 
TRACK 

150  tons  Relaying  60-lb.  Rails 
75   tons  Relaying  75-lb.  Rails 

200  tons  Relaying  80-lb.  Rails 
16-lb.  24  in.  gauge  Portable  Track 

HENRY  LEVIS  &  CO. 

i\    Trust    BIdg.,    Philadelphia 


GET  OUR  STOCK  LIST  OF 

RAIL  BARGAINS 

THE  MORRISON  &  RISMAN  CO. 

Buffalo  Philadelphi.i 

Pittsburgh  New    York 


BUYERS — ScnrI    me   voiir    in.iuirics. 

STEEL  TEE  RAILS 

I.OOO.MOTIVKS 

STKAM    SHOVELS 

CARS 


if  advertised  here,  will  reach  a  field  of 
over  30,000  readers  including  many  big 


BUYERS 
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EQUIPMENT 
BARGAINS 

At 

Old  Hickory 


Machinery,    of    all    kinds,  | 

from  the  World's  greatest  | 

Powder      Plant,      now  | 

offered    to    American    In-  | 

dustry  at  prices  far  below  I 
present  cost. 

Just  a  few  of  the  offerings:   | 

44—823  hp.  Stirling  Boilers.  I 

3_500  hp.  Keeler  Bailers.  f 

27 — 350  hp.  Corliss  Engines.  i 

1 — 3000  k\v.  Generators.  i 

2 — 630  ft.  Air  Compressors.  | 

2 — 2570  ft.  Air  Compressors.  I 

10—14  in.  8,600  g.p.m.  Pumps.  | 

2 — 10  in.  3,750  g.p.m.  Pumps.  | 

4 — 14  in.  7,500  g.p.m.  Pumps.  I 

6 — 16  in.  8,500  g.p.m.  Pumps.  I 

6 — 14  in.  8,100  g.p.m.  Pumps.  | 

2 — I  nilcrwriters  Fire  Pumps,  f 

16 — Hydraulic  Pumps.  | 

200 — Boiler  Feed  Pumps.  I 

200— Blowers.  | 

2000 — Steel  Tanks,  all  sizes.  I 

1—50  ft.  20  ton,  R.R.  Crane,  f 

1 — 1 10  ft.  Fixed  Radius  Crane.  I 

1 — 2-6-0  Locomotive.  i 

2000— Wood  Tanks,  all  sizes.  I 

35 — Electric  Locomotives.  I 

5000 — Narrow  Gauge  Cars.  I 

500 — Electric  Motors.  | 

11 — Sulphuric  Acid  Plants.  | 

5 — Nitric  Acid  Plants.  | 

Transmission  Equipment.  1 

Process  Equipment.  | 

Chemical   Equipment.  I 

Miscellaneous    Equipment.  I 

Etc.  Etc.  Etc.  1 


Contractors'  Guaranteed 

EQUIPMENT 

Immediate  Shipment!! 


I    I  LOCOMOTIVES 

I      I      1 — 65-ton      2-6-0      Mogul     T>r>e     Standartl-Gauee 
=      5  Locomotive,    cyl'aders    19-iii,    diameter,    21-in. 

i      =  strobe,    working    steani    pressure    1^0    lb.    Man- 

i      5  ufactured     by    American    Locomotive    Works. 

=      I     1 — 45-ton     8-wheel     4-4-0     Standard-Gauge    Loco- 
r      I  motive,      cylinders.      l8-ln,      diameter,      24-in, 

=      I  stroke,   working   steam  pressure   160   lb.      Man- 

=      I  uracturetl    by    Pilt.sburgh    Locomotive    Works. 

I      I     2 — 5-ton    Porter    Compressed    Air    Locomotives    24 
=      I  in.    gauge    cross-compound    cylinders,     size    ot 

I      i  high     pressure     4  ^  -in.     low     pressure.      9-ln. 

=      I  stroke    10-ln.    capacity    air    tank    41    cu.     ft., 

charging  piessure  1200  lb.  pressure  at  throttle 
250  lb.  tractive  force  1450  lb.  CompleU  with 
hand  brakes  ajid  electric  headlights. 
1 — 18-lon  4-wheel  Drive  Standard-Gauge  Loco- 
motive; saddle  tank,  cylinders  10-in.  diameter. 
16-in,  stroke,  working  steam  pressure  110 
link    ami    pin    couplers.      Manufactured    by 


I  Write   for   Special   Bulletins 

I  as  follows: 

I  No.   7 — Tanks,  all  kinds. 

I  No.   8 — General    Equipment. 

I  No.  10 — Pumps. 

I  No.  II — Blowers. 

I  No.  12 — Industrial  Cars. 

I  No.   ]4 — Chemical  K(]uipment, 

I  No.    15 — Trinsmission. 

I  No.   16 — Building  Material. 

I     Nashville  Industrial  Corp. 

i  Jacksonville,   Tenn. 


Ehode   Island  Locomotive    Works. 

HOISTING   ENGINES 


4 — 7^    X   10    in.,   double  cylinder, 
drum   Hoisting   Engine,   with    re' 

1—6^  'x    8    in.    Clyd. 


betw 


double  cylinder,  double 
Hoisitng  Engine,  with 
s  14-in.  diameter,  20- 
omplete     with     fittings 


(No   Boiler).      Ba:je   is    made   for   boiler. 

ELECTRIC  TRAVELING 
CRANES 

2 — Brand    New     10-ton    overhead    Electric    Travel- 
ing  cranes,    31    ft.    9-in.    spaji;    ?,    motor   type. 
4  10-voIt.    A.    C.    60    cycle,    3    phase, 
Urand    ncv    3-toii    overhead    Electric    Traveling 
Cnne,  3&  Ct.  span;  3  motor  type;  220  D.  C. 

DUMP  CARS 

150 — 12-yd.  Western  &  Oliver  all-steel,  two-way 
Dump  Cars,  standard  gauge. 
50 — IH-yd.  20-ln.  gauge,  wood  body,  two-way 
Dump  Cars. 
J— 36-in.  gauge.  S-wheel  Flat  Cars,  40.000-lb. 
cap..  7  ft.  wide.  20  ft.  long,  wheels  24-iii 
diameter. 

STEAM   SHOVELS 


id  Typo.   5-yd.  dipper: 
ad   Type.    8V4    to  3-yd. 


6 — 85-ton  Bucyrus   Kailrc 
00    per   rent    m-w. 
10 — 70-tiin   Bucyrus   Kallri 
dipper;    90    per    cent 

BOILERS 

1 — ISO-IlD.  Triple-Hiveted  Rpturn  Tubular  Boil- 
ers. 66  111.  diameter,  id  ft.  long;  125-lb. 
pressure. 

•2 — 125-hp.    Triplo-BivctPil    Return  Tubular    Boil- 

•rs.     66-ln.    diameter.     18    ft.  long;     lOO-lb. 


i  1 — rtU-hp.      Locomotive      Firebox      Boiler.      48-!n. 

I  diameter,    16    ft.    6    in.    long   overall;     lOO-lb. 

=  pressure. 

I  1 — 35-hp.    Vertical    Tubular  Boiler;    95-lb.    prcs- 

I  1 — 25-hp.   Vertical   Tubular  Boiler;    95-lb.    pres- 


AIR    COMPRESSORS 

1  —  l.SOO-ft.    cap.    Class    W.H.2    Sullivan     Stcam- 

Driven    Air    Compressor;     LOO-lb.    pressure. 
I.OOO-ft.    Ingorsoll;    steam-driven. 
1 — Slnglo-TaiKhm     Fuel     (ill-Driven     Compressor. 

Clilcago    Pneumatic    Tool    Co.      No.    S.    0-2. 

309    cu.    tt.    capacity. 
1— 19-ln.     X     12-ln.     x     10-in.     Ingersoll-Raiid— 

2-staBc  CompresBOr;    888   cu.ft.    100   lbs.    iires- 

sure.   Belt-driven. 

GENERATORS    and    MOTORS 

7 — Wrstingbouse    250-lip.     Motors.     Typo    C.C.L.. 

■110    volt.    00    cyelc.     3     phase    motors,     speed 
.in    r.p.m,.    wllh    base   and    stancrs.      Can    be 

furnished   with   pulley   or    flange   cout>llng. 
1 — 00  k\v.     Triumph     Generator.     125    volt.    D.C., 

brltnl. 
1 — 300-kw.  (J.  E.  notary  Converter.   25  cycle. 
1— 30-hp.  Northern   ilO-volt.   D.C.   Motor. 

CENTRIFUGAL  PUMPS 


Borizontal      Centrifugal 
r  I  z  0  n  t  a  1    Contrirugll 


Our  Free  Biillotin  No.  205  lists  over  JOO 
pajTca  of  Industrial  Plant  Equipment  and 
General  Supplies  from  our  latest  purchase. 


Ash  lor  it  nowl     § 


HARRIS  BROTHERS  CO. 

3Slh  nn<l  Iron  .St»..  Cliicago,  III. 


READY  FOR  SERVICE 

RAILROAD— CONTRACTORS 

INDUSTRIAL  EQUIPMENT 
CARS 

Standard-Narrow   Gau^e 
COAL— FLAT—  GONDOLA— DUMP— BOX 

All  Caparitlfs 

LOCOMOTIVES 

ELECTRIC— STEAM— GASOLINE 

LOCOMOTIVE  CRANES 

STEAM  SHOVELS 

THOMAS  F.  CAREY  CO. 

120  Liberty  Street,  New  York,  N.  Y. 


P.  E.  Francis  &  Co . 

Railroad   and   Industrial  Equipment 

Marquette  Bldg..  Chicago.   Illinois 

ASPHALT  PLANTS 

BOX  CARS 

FLAT  CARS 

GONDOLA  CARS 


I  r 


-0—1 


1 — 


FOR  RENT  AND  SALE 

r  I     It  dump  cars,   sUl.   gauge. 
1    U   sterns,   like  new  sid.   gaiigo. 
0,000-lb.   capacity  flat  and  box 


laiidard  gauge  spreader. 
-Osgood    18    rm'olving    shovel,    traction    wlieels. 
No.  794,    %-yd.  bucki't.  used  8  months. 
■Marion    3  6    combination    shovel    and    dragline. 
No,   4725,  caterpillar  traction   IH-yd,   bucket, 
used   4   months,   built   March,    1921. 
-Marlon    76    steam  shovel.   No,    3503,   standard 
gauge, 

■P.  &  H.  gasolijie  dragline  and  crano,  cater- 
pillars. 40  rt.  boom,  %-yd.  bucket,  new  1921. 
■Northwest  gasaline  dragline  and  crane,  caler- 
Dillars,  40  ft.  boom,  h^-yd.  bucket,  new  1921, 
No.  2  Brownhoist  four-wheei  gasoline  crane, 
std.  ga.,  40  ft.  boom.  %-yd.  bucket,  now  1921. 
LOCOMOTIVES 

40-ton    17    X    24    in.    four-wheel    switcher. 
; — New  25-ion  -iix  wheel  Porters,  separate  tender. 

36    in.    Biiug.-. 
: — 18.    11    and    Ill-ton    Vnlians.    36    in.    gauge. 

INDUSTRIAL  EQUIPMENT  CO. 


M> 


III. 


CLAM  SHEIiL  BUCKETS 


I."  ^J.SO 


STEAM  SHOVEL 


FOR    S.\LE  I 

Marion   28  on   traclion   wlieola.    %-yd.  dip-  = 

Iirr.   <an    bo  scin    al   Jamestown.    N.   Y.,   In  = 

gtioti  worliiiik'  ordiT.  f 

JAMESTOWN    CONSTRUCTION    CO.  I 

Janicstowu,   New  York  = 


SHOVEL 


Type    "O"    Thcw    on    Irnollon    wheels. 

Fine   contHtioti.        Inimcdf.ito   Delivery. 

Darguiii    Price. 

L.  A,  GREEN. 

First   N.itional   HaiiU   nui;:  .   Piitflbur(rh.  Pa. 


December  29,  1921 
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Brains  Always  Go  Together! 

So  to    speak: 

The    Curtis    Publishing    Co.,    The    Ladies    Home    Journal.    Saturday 
Evening  Post,   Country   Gentleman,  Philadelphia   Public  Ledger   people- 
Are   exploiting  the   Man-of-Brains  who  has  made  such  a  great  suc- 
cess of — 

The  Barrett  Co.  (Congoleum  and  Coal  Tar  Products) 
The  Bon  Ami  Co.  (Orford  Soap  Co.)   "Hasn't  Scratched  Yet" 
The   Man-of-Brains  is   Mr.   William   Hamlin   Childs.     Mr.   Childs  is 
quoted  b_    the  Ledger  of  Nov.  21st,   as   follows: 

"One  business  I  began  with  the  purchase  of  a  trade  mark  for  $5000.00. 
Recently  we  refused  $3,000,000.   for  that  trade  mark.     Another  corpora- 
tion at  the  time  I  joined  it,  had  a  volume  of  business  of  about  $5,000,000.. 
Now  it  has  a  volume  of  around  $80,000,000.  a  year." 
Bon  Ami,  "Hasn't  Scratched  Yet,"  the  soap; 
"Congoleum,"   Roofs,  etc.,  the  Coal   Tar   Products,   etc., 
Now   listen    and   you'll   know  how   Brains  go  together: 
THE  B.ARRETT  CO.,  equipped  their  plants  at  the  beginning  WITH 
RIDGWAY   ELEVATORS. 

As  the  business  grew  from  $5,000,000.  to  $80,000.000.,  RIDGWAY 
ELEVATORS  WERE  ADDED.  Go  down  to  Marcus  Hook,  Pa., 
some  day  and  see  a  big  bunch  of  Ridgivay  Elevators  in  the  Congoleum" 
plant.     Also    at   Erie,    Pa.,    and    elsewhere. 

THE  ORFORD  SOAP  CO.  at  Manchester,  Conn.,  make  the  Bon 
Ami  soap. 

THE  ORIGINAL  FACTORY  WAS  EQUIPPED  WITH  RIDG- 
WAY ELEVATORS. 

As  the  Trade  M.irk  "Bon  .\mi.  Hasn't   Scratched  Yet."  grew  from  $5000  to  S3,- 
OUO.OOO  in  the  bancs  of  Mr.  Childs. 

RIDGWAY  ELE>'.\TOKS  WERE  ADDED  TO  THE  GROWING  FACTORY. 
Isn't  it  fminy.  that  all  thr-  Great  Successes  in  the  Land  sec«n  to  be  those  whicli 
are  rvm  with  sort  ol  branis  that 


"HOOK  'ER  TO  THE  BILER 


f» 


CRAIGE  RIDGWAY  &,  SON  CO.,  Coatesville,  Pa. 

ELEVATOR  MAKERS  TO  FOLKS  WHO  KNOW 


Double  Geared 


"■""iiiimiiri I m lu [iiiniiiiiiiiiiiii 1111:111 11 i iiiriiiiiiiiii 11 iiiiiiaiiilliiiimiiii; 


^"^. 


Special 

HIGHWAY  NUMBER 

January  12,  1922 

Published  at  the  time  of  the  13th  annual 
Good  Roads  Show  which  will  be  held  at  the 
Coliseum.  Chicago. 

Representing    News-Record  and  its  advcr- 
tisers  at  the  convention. 
Offer  n 6  manufacturers  in  the  field  an  op- 
portunity of  putting  an  aggressive  bid  for 
highway  business  in  an  issue  that  will  go  to 
interested  highway  men^ 
At  a  time  when  they  are  actually  Mckinc 
result -producing  or  time-saving  methods. 
Send  space  resc.-\ations  and  copy  instnic* 
tions  early. 


Engineering 
News-Record 

T.nlb  A*r.  .1  36lfa  SI..  N.w  York 


iiuiiiiiiuuiiuiiunnntg 


I  All  sizes  and  types  of  light  steam  I 

LOCOMOTIVES 

I  ROD  AND  GEAR-DRIVE  | 

I      Davenport  Locomotive  Works        I 

I  Davenport,    Iowa  | 

^iiiiiiiiiiiiiiiiiiiiiiiiiiimiinmminimmmiiiiinitriitiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiitiiiiiiiiiiiiiiiiiniii ninriiin 


!^^& Automatic  Safety  SwItchStands 


tii.i.riijR>i 


ilbW    VOrt.K 


■ "iiiriiii 1 1 llliiimiiiiriiiiiiiiiiimmiiiiiiiilljlliiii iiiiitiiiiiimiiiiiiinmiiimiiiiiiiiiiiiiiiiltMt !•,- 

yiiiimmMmnimmmn^  iilllllllllllirilllliiiiiiiiiiiiiiiiiiiiiiiiiiilllliliill|lllia 


PLYMOUTri  ^ 

Gasoline  Locomotives  \ 

For    all    Industrial    Haulage  I 
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KEEP  PRODUCTION  COSTS  DOWN 


Adapt  compressed  air  to  \our  factory  operations.  In- 
stall a  W'ESTINCinOlSK-NAIIONAL  compressor 
to  insure  stead)-,  profitable  results  from  your  pneumatic 
machinery. 

Westinghouse-National 
Air  Compressors 

Cut  down  electric  bills,  save  floor  space,  reduce  maintenance 
costs,  require  minimum  attention. 

They  make  hard  jobs  easy  and  increase  plant  capacity. 

ire  spetialize  in  a  tine  of  matiir-drlven  air  compresiors 
peculiarly  adapted  to  modern  factory  requirements. 
Sizes  up  to  550  cu.  ft. 

Westinghouse  Traction  Brake  Company 


Boston.  Mas: 
Chicago,  Ml. 
Columbus.  O 
Denver,  Colo 
Houston,  Te> 


General  Offices  and  Works:   Wilmerding,  Pa 
OFFICES: 
Los  Angeles 


Me 


New  York 

Pittsburgh 

Washington 

Seattle 

San  Francisco 


vmA 


GRANITE 


O^TH   PAVEME 

ite  pavement — the  < 
^nd  square  corners,  cnarticiensnc  « 
Pavements  of  Vinal  Haven  Granite  ar 
fe  Write  for  full  particulars.  t 

PANY,  Inc.,  233  Broadway,  New  York 


iiiiiiiiiiiiiiijiiiiiiijiiiiiin: 


QUALITY  ROLLERS 

"Buflfalo-Pitts"  and  "Kelly-Springfield" 


In  all  types  .iiid  sizes. 
steam  and  motor. 
Buffalo  -  Springfield 
Pressure  Cylinder 
Scarifiers  can  be  built 
on  new  rollers  or  at- 
tached in  the  field  to 
rollers  already  in 
service. 

Inquiries   Jm-ileJ 


The  Buffalo-Springfield  Roller  Co. 


Sprinufidd.  Ohio 


giiiiiiiiiiiiiiJiiijrijiiiiiiiiJiiuiiiiiiijiijiiijrijiiiiiiiiiiiiiiijiriiiiijniiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiuiuuuimiiiiiiiiimiTiiimiiiiiiig 
I  DEPENDABLE  DUMP  CARS  I 


liA# 


K..,I.....J       Wpslrni    Dump    C.irs   st:ind    up   undpr    hard    work. 
^•nlt;i  IJ.'     You  will  nnd  that  they  will  stick  to  an  impcrtect 

construction  track  better  than  other  cars. 

.1//  prariiral  sizes  from  1  cu.  i/d.  to  i."!  cu.  yd.  capacity 

WESTERN  WHEELED  SCRAPER  COMPANY 

L     th  a    I  ^t        II     II    a  Cj    J    ent 

Mir  ri    Ulln  Is 


Spencer,  White  &  Prentis 

100  West  40th  St.,  N.  Y.  C. 

Foundation  Specialists 

Steel  Tubes  to  Rock  "Pretest"  System 
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IT  WILL  PAY  YOU  TO  GET  OUR 
PROPOSITION  BEFORE  YOU  BUY 

Geo.  D.  Whitcomb  Co. 

MAIN  OFFICE  AND  WORKS 


■4  TON  STORAGE  BATTERY  LOCOMOTIVE 


GEAR  AND    FRICTION  DRIVEN     ROCH  El    I    P         ILLIMOIQ     STORAGE  BATTERY    LOCOMO- 
GASOLINE    LOCOMOTIVES— 2^4     im^^^nfcl-tfc,      Ikbll^WI^  TIVES-1   TO   8  TONS  ON 

TO  25  TONS  ON    DRIVE  WHEEL  U«   S.  A*  DRIVE  WHEELS 

iiiMiiiiirriiiiiiiniHuniiiuiiBiiiiiiuiiiiiimiuuniiiimiiiiHiiiiiiiiiiiiiiiMiiitiiiiiiit^ 


ilimuwiimmmiiimiiiMMiiniiimiimiimiimniiiiimmmniiMininmiimnmiiiiiiiniittiiimiiiiniintMiiiuiiiumnni^^^^^  iimiimiiii 

EASTONCARSlI 


Platform  Car 


RuEsedly  constructed  Easton 
Road  Cars,  car^  of  all  types, 
standard  or  specia  1 .  and  com- 
plete narrow  gauffe  railway 
equipment  from  track  up — built 
for  enduring^  service  and  ba<.'ked 
up  by  thirty  years  of  Easton 
experience — are  available  for 
every  contracting  and  industrial 
car  haulage  requirement. 


EASTO 


^MimiiiitiiinMinMiniiinMiitrMnriiniiiniiniiniiiinimnimnriiitriiniiiMirriiitriiiitiiiitrtiiitriiiriiiiirMiiriMitrniiiiiiiiittiiitrrtiiiir: 
HimuiiiUimiiiiimimiiiiiiiMiiiMiiiuiimimiiiiiiimiiiiuiiiiniiiniiiiiuiiiimimmmmiiuiimiimimiiiriin 

I  Specialists  | 

I  in  the  I 

DESIGN  AND  MANUFACTURE 
I  of  I 

Standard — Insulated 

Compromise  Rail  Joints 

I    THE  RAIL  JOINT  COMPANY    | 

I  61  Broadway,  New  York  City  i 

^iitiiiimiiinniiimiinniiiminniiiiiiiiiitiiiitiiiiiiiiiiiiMiiiiiiiiriiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiriiiiiiriiiiiiiiiiirriiiiiiMiiiiiiiiin 
juiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiniiiiiiiiiiiiiiiiiiii jiiiiiijiiiiii J iiiiiiiiiiriiiiiiiitiMiiu 

cars-tmck|SWi^i«s  I 

Kpppdlndushial  i 
CaraEquipmentO-l 

Koppcl  ,Pa-        i 


I  The  American  Gasoline  Locomotive 

I  light  on  gas! — 
I    easy  on  the  operator! — 
STRONG  on  pulling !— 

I  American  "Gas-O-Motive  has  Hercules  motor,  friction  drive, 

I  efficient  cooling  system,   telescopic  coupling  in   transmission 

I  housing,  self-aligning  axle,  direct  full  vision  ahead,  positive 

I  4-wheel    sander,    and   4-wheel    brake,    all    parts    accessible. 

=  Low  types  for  tunnel  work. 

I  Remember — 1,600  pounds  drawbar  pull — and  all  it  needs 
=  is  the  track  to  run  on!  You  can  treat  it  rough — neglect  it 
I    — but  when  the  call  comes,  it's  there. 

i  Details  cm  request — send  fur  catalog 

I  The  Hadfield-Penfield  Steel  Co. 

I  Bucyrus,  Ohio 

iiirnmimnninrnnrniiiniiimrtriiitiinriiMtriirrMniMiiiimiiiriiitiniirniiirNitrnirmimtiMiimirinimn 
StiiiimMiiiriiiiimiiimiitiiiittiiiiiiiiitiiiuiiiimiirMiiiMiiiniiii 


STAR  BRAND  BLOCKS  I 


Are    Standard  1 

For   an;   lift  or  difficult   working  condition  = 

th<'y    are    safest,    stronttest    and    most    dur-  - 

ublv.  = 

Boston  &  Lockport  Block  Co.  | 

108  Condor  St.,  East  Boston,  Mass.  = 


MiiitiiittiiiiiniiiHiiiiiiiiiittiiirinrdirtiiiiiiiritii: 

iiiMiiiiiiiMiiiiiiiiiiiiiiiiiitiiiiiMiiiiiirriiiiiiiiiiitiiiiitiiiiiiimiiiiiiiiiiiiiii^ 
An  Kits  U  II AI.EV  SHOVELS  are  iimciI  on  two  of  the  inoMt  fiunouH  = 
iiinoil  j<.l>H  in  the  rountrv — lit  Shanduken.  N.  V.  and  Hrtcb  Hetcby.  = 
Culiforiiiu.      Why?     A^-k   for  CaliiloK-  5 


«iiiiiiiiiiiiirinimiiimnriiiimiimiiiiiiiiiiiiiMiimiiiiiiiiiimiiiii[iHiiiiiiiiiiiitiiiimiii)iiiMiiri<iriiiiiririi' 

uiniiiiiminiMiiiiimimiimummiiiiiimimiiiniiiii miimiiiiiiiuiiiniiiimiiiiimiiimiiiiiiimii iiiiiiiiimiriiinnin.^ 

I  JANUARY  121"  I 

Good  Roads  Show  Issue 


^iiiriiiiMiiiiiiritiitniiiiiMiiriiii. 


iiiitiiiiiiihiiiiiiiriiniiitiiiitriti[iiiiiiMiiMiiiri(iiiiiiiiiiHtiiiitiiiiiiiiiriiritiiMiiiiiiiiiiiiir 


iniiitttiiitniiiiriiiitiimmrimirmimiTTi 


TTmiiiiiniiimiimMiiiiiiiniiniiiKtiKiiiiiitiiiiiiiiriiiriiiiiMiittiimiriiimnr: 
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CREDITABLE 


A  SIDEWALK  job  in  which  Elastite  is  used  is 
a  creditable  job  long  after  many  other  walks 
laid  at  the  same  time  go  bad. 

Elastite  absorbs  expansion  due  to  excessive  heat, 
and  prevents  the  walk  from  buckling. 

When  contraction  takes  place  in  cold  weather 
instead  of  opening  an  irregular  crack  that  is  later 
widened  by  water  and  frost  action,  the  contraction 
shows  itself  at  the  joint  no  irregular  crack  occurs 
and  the  Elastite  keeps  the  joint  filled  with  a 
water-tight,  frost-tight,  damage-proof  seal. 

For  particulars  about  this  widely  adopted  defense 
for  sidewalks,  write 


THE  PHILIP  CAREY  COMPANY 


18  Wayne  Ave,  Lockland 


Cincinnati,  Ohio 


December  29,  1921 
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CHICAGO 


TEXACO  Asphaltic  Con- 
crete being  laid  on  Grand 
Boulevard,  Chicago, 
Illinois,  in  1912. 

This  is  what  the  Chief  Engineer 
of  the  South  Park  Commission, 
Chicago,  wrote  to  the  Mayor  of 
Trenton,  New  Jersey,  about 
TEXACO  ASPHALT: 

"Have  laid  many  thousands  of 
square  yards  of  TEXACO  with 
very  satisfactory  results  and  con- 
sider same  one  of  t  lie  highest  grade 
asphalts  on  the  market." 


Finished  TEXACO  Asphal- 
tic Concrete  pavement  on 
Grand  Boulevard,  Chicago, 
Illinois. 

The  excellent  streets  and  boule- 
vards in  leading  cities  prove  the 
expertness  of  the  engineers  who 
planned  their  construction. 

These  experienced  engineers  de- 
mand the  highest  quality  of  pav- 
ing materials,  and  that  is  why 
TEXACO  ASPHALT  is  used  so 
extensively  in  the  great  cities  as 
well  as  in  the  smaller  ones! 


TEXACO 


The  Texas  Company 

Asphalt  Sales  Dept.,  17  Battery  PI.,  New  York  City 


New  Vork 
PlilluilPlphln 


Klcllinonil 


JuckBUi 
T.iin|.;i 


New  (Irli- 
Mi'iiilihi. 


(liiniKi, 
(Irvi-hinil 


Okluliiiiiiu   (Ky 


MlimrspollH  llijuHtun 
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ASPHALT 

BINDER  B 

For  Penetration  Work 


Standard  Asphalt  Products 


Atlantic  Ave.,  Swampscott, 
Mass.,  after  application  of  Stand- 
ard Macadam  Asphalt  Binder 
B,  IVz  g'l's.  to  the  sq.  yard 
by  three  SOGONY  Asphalt 
Sprayers,  full  width — 27  feet, 
at  one  time. 


Standard  Asphalt  Hinder  A  for 
surface  treatment. 

Standard  Aspl/alt   Binder  B  for 
penetration  work. 

Standard  Asphalt  Binder  C  for 
tlie  mixing  method. 


Standard  Refined  Mexican  As- 
phalt for  sheet  and  asphalt  paving. 

Standard  Asphalt  Joint  Fillers 
for  brick  or  block  pavements. 

Standard  Paving  Flux,  Standard 
Bridge  Asphaltand  Preserving  Oils. 


Specifications  and  all  other  particulars  furnished  on  request 

STANDARD  OIL  CO.  OF  NEW  YORK 
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Winnipeg 
Denver 
Seattle 
Hartford 
Dallas 
Fort  Worth 
Philadelphia 
Norfolk 
Baltimore 
Kansas  City 
Milwaukee 
Cumberland 
St.John,N.B. 
etc.,  etc.,  etc. 


r 


w, 


V 


HEN  such  Cities  as 
these  use  Lock  Joint 
Reinforced  Concrete  Pr^j- 
sure  Pipe  and  get  perfect 
satisfaction,  (with  Every 
Joint  an  Expansion  Joint)^ 
you  can  definitely  say  that 
it  is  the  equal  of  any  pipe 
of  any  material. 


LOCK  JOINT  PIPE  COMPANY 

Main  Office  and  Manufacturinji  IMant:  Ampete,  N.  J. 

Denver  Kansas  City  Seattle  St.  John,  N.  B. 

Toronto,  Ont.,  Canada 
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iiiiiiiiiiijiiijiiiijiiiiiiiiijiiuiiiijiijjiiiiinijiiijiiijjiiiuiiiiiiiiiiimijjiiiiiiijjiiinnjjiiiiiimiiiiini:    aii""""unuiuuiiiiiiiiiiiiiiiiiiiiiuiijiiiiiiuui]iiiiiiiiiiuuiuuiiiiuiiiuiiiuiiii]ii]iuuimuiiuiiiiiiiiiiiiiliriiiiiiiiiiiiiiiiiiiiiiiiiiiii!; 


Reliance 

Road  Building 

and 

Quarry 

Equipment 

Have  esi;ilili>licd  a 
reputaiion  for  continu- 
ous SERVICE  and 
satisfaction. 


iiiiiiiiiiiiiimiiiiiimiiiiiiiiiiiiiiitmiiiitii 


1 


Standard  Since  1885 


VitrifiedSaltClaied, 
SEWER  PIPE] 

WSDickeyClayMfcO).] 
Kansas  City,  Mo.  /// 


^^^^1, 


w/^ 


Consistent  JJnfailingService. 


Unm  Pipe  3-ill. 
t(i  30 -in.  ami  2 
10  3-11  lenplh!t. 
Culrrrt     Pipe, 


I     \Vc   manufacture  a   complete    line   including   (Jnu/itrs,   Ele-  1  | 

I     valnrs,      Screens,      Bin>,      Sicee/iers,      Car-Unlu/iders,      etc.  |  | 

I     Write   for   Catalogue.  |  | 

I         UNIVERSAL  ROAD  MACHINERY  CO.  |  I 

=                                                    Kings'..on,  N.  Y,  =  = 

I      141  Milk   bt..    Pnston.    M  ,  -  ;        111   Liberty   Si,.    New   YorU,   N.  Y.  5  | 

I                       "RELIANCE"   LABOR  SAVING  MACHINERY  |  | 

F'liiiiiiiitiHiiiiiiiiiiiniiiiiiiiiiiiiitiiitiiiitiiiitiiiiiiiniiiniirtiiin 
HMiiMmiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiniiiimmiiiiiiniiuiii 


Let's  Prove  This  Mark 

.trk 

_._    and  vri 

I'.ot  llrst  hand   iiirormatlon. 
Lei  lis  iiiuve  it  to  you  direct. 
You   cun'l    tfll   how    excullent   the  quality  of  our 
products,    how    fuii    Uie  price   and   how    Ideal    tht> 
Venice  until  yuu  Ua\v  actually*  placed  an  order  in 
our  hands  for  execution. 

Then  only  can  we  prove  to  your  entire  satisfac- 
tion that  uur  plants — the  largest  and  best  cfiulpped 
in  Pennsylvania  and  Ohio,  with  a  daily  rapacity 
of  100  cars — are  accustomed  to  making  QUICK 
deliveries     of     hlghcsC     uualUy     products     at     fair 

Wire  or  tprite. 


The   Delaware   Clay   Products  Company        | 

807    Westinghouse    Building,    Pittsburgh*    Pa.  | 

innMiirtiirtiiMiirniirnnMiiMiiiMitiitriiriiiniiniittiniiiiiiiiiiMiiiiiniiiJtiiniMniiniitiiiniiiiiniiMiniiminiiMiiriniiiirrmiiv 


.•HinMiiiiniiiniMir 


HIGH  PRESSURE  | 

Reinforced  Concrete  Pipe  i 

built    where    il     i-    lo    br    laid,     with  § 

Local    Labor    and    Materials.        Sizes  i 

from  ■' I  inch  up.    Unlimited  pressure.  S 

Your      iiwi;      si>cclfle.itinn>'      complied  i 

wilh,     Srwcr  pii.c-  also.  § 

Send    for    Literature  | 

United    Concrete    Pipe    Co.  I 

^9    Broadway.    New    York  | 
^llllllllllllliltllllllltllllllHIIIinillllMIIIIIMIIttllllllllllllllnilllllllllirilltllllirMllllllllllrlllllllllllllllUlltlllllllllllllllMIIIMIIIIIIIIillltr. 

9MiiiiMiriiriiiiirnrriiiiiiiiiMiiiiiiniiiiiiiiiiiiiiiiiiiitiiiiirit)illlill)(iiMrrttiiiiiii(iiiitiiiiiiitiiniiiiiiiriiiiiiiiiiiiiMitriiiiiiiiiiiiuilllimg 

I          NEWPORT  CULVERTS  | 

i     of  Genulrie  0|iin   tlearlli  Iron,  with  a  proper  admixture  of  Copper  | 

i     and    (tenerous    coatiiiK    of    Speller,    are    daily    malting    new    frlende  r 

S     and  Hubuta.ilialini.-  our  claim?  for  superior  strength   ami  durabllitj'  = 

I         THE  NEWPORT  CULVERT  CO.,  INC.  I 

I                          641   West  Tenth  St.,  Newport,  Ky.  | 

~inrrt(iiMiiriiiirinriiiirtiiMirilnriiil'iiiiiiiiiiiltlttttlllMltntriiiriiitiiitrilirriliiMiirtiii(tiiii)iiMiiittiiiiti 
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iB^ettiex  Southern  Pine 

jvds  never  cut  than 
we  are  cutting  now 


For  Railroads 

Bridge  and  Trc-alle  Tim- 
bers. Flooiiiif.  Booflnit, 
Siding^.  Lining.  Sills. 
FraminK,  Sawn  Ties.  We 
make  a  specialty  ul 
bridge   strinsrers. 

For  Factory  Builders 

Close- Grained  Virgin  Igntt 
leaf  limUis  and  heavy 
lumber  for  alow  com- 
bustion coilstruetion. 


IN  construction  that  puts  unusual  strain  and 
wear  upon  the  materials  used,  Scjuthern  Pine 
lumber  and  timbers  have  been  standard  among 
careful  builders  for  a  century. 

The  nine  great  mills, 'which  supply  the  products 
marketed  by  Exchange  Sawmills  Sales  Com- 
pany, never  milled  better  Southern  Pine  than 
they  are  cutting  now.  To  splendid  virgin  timber, 
these  mills  add  a  thoroughly  modern  manufac- 
turing process  and  insist  above  all  upon  adher- 
ing to  the  strictest  grading  rules.  This  accounts 
fur  the  outstanding  uniformity  of  lumber  and 
timbers  from  our  sales  offices. 

LONG  AND  SHORT  LEAF  SOUTHERN  PINE 
Yard  and  Shed  Stock  and  Heavy  Structural  Materials. 

FXCH/ING€  ^/IWMILLS  ^flL€S  QO. 

Long  Building  I"ru';i''E.'.V;ur.''(«m;an;!        Kansas  City,  Mo. 

SaUs   Deparlmtnt  for 
Louisiana  Long  Leaf  Lumber  Co..  Forest  Lumber  Cuml'any. 

Fisher  and  Victoria.  La.  Oakdale.  La 

Louisiana    Central    Lumber    Co..  Louisiana  Sawmill  Co.,  Inc., 

Clarks  and  Standard.  La.  Olenmora.    L:i 

While  Oraudin    Lumber    Co..    Inc..    Slatfle.    La. 
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Mie  Most  Efficient  Timber  Ifandlina  Plant  in  the  World. 

LAV^SON  &  M  AC  MURRAi' 

LUMBER  &TIMBER 

HOBOKEN       offices./^ius&Yaras     NEV  JERSEY 
15.000.000.  Bset  always  in  stock  for  immediate  delivery 


giiiiiiiiiriiimiiiiiiKiimiiiimiiiiiiiMi 


iiiiiniiiiiiiiii(iiiiii[iii](iiiiiiiiniiiiiiiiiiiiiiiiiiitiiiniiiiiiiiiiMiiiiiiitimmiiiiiiiiMiiiiiii)iiM 


WOOD 

BLOCK 

FLOORS 

Everlasting  because  they  are 
treated  with  PURE  CREO- 
SOTE OIL.  Let  us  tell  you 
why  Kreodone  Creosote  Oil  is 
free  from  adulteration. 

REPUBLIC    CREOSOTING    CO.,    Indianapolis,   Ind. 

Plants:     Indianapolis     Minneapolis    Mobile     Seattle     Norfolk 

See  OUT  full  page  next  week 


9imiiiniiiiriiiiuiuiiiJUiuiiuijriJiriiniiraiiiiiiiiiijjrriiiiiiriiiiiiirMiriiiriiiiiiiiiiiriiiriiiiiiiriiiiiiiiiiiijiiiiiiiiiiriiii r iiiiiiiii<s 

i  For  City  Streets  and  Country  Roads  E 

WIRE-CUT  LUG  BRICK 

=  Best  by  Government   Test  E 

I  Made   by   reputable   paving   brick    manufac-  | 

I  turers    and    available    everywhere.  | 

I        THE  DUNN  WIRE-CUT  LUG  BRICK  COMPANY         | 
I     Conneaut  (Licensors)  Ohio     i 

amillimiiiiiiiMuiiiiniiuiiiiiiiiiMtlliiiiiniuiriiiiiiiiiniiiniiiniiiiuiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiitiiuiiiiiMiiiiiti; 

ljilitiiiiiiitliiiuiliiliiitiMMiiiiiiiiiiiiiiiintiiiiiiitiiiiiiiiilitiiitiiiiiiitiiiiiiiiiiiiiiiniiilliiiiiiiiiiiiiiMiiiuiiii[iiiiiiiiiiiiiii[iiiiiiiiiiiiilJ- 

I   Annual  Charge  Against  Treated  Timber  | 

is  the  title  of  Bulletin  40  now  in  press.    It  answers  | 

the  question   of    "Will    it   pay"    or  "How   much   can    I  = 

For      j»  afford    to    send    for    a    preservative    tK-atmcnt"?     Do  = 

I  [rolOXOl  1         you  wish   a  copy?      We   produce   as   primary   products  = 

WsHM^tM  ntand.ardized  grades  of  wood  preservatives  for  surface  | 

*  '  treatments — brush,    spray    or   open    tank.  = 

PROTEXOL  C0RP0R.\TI0N  I 

CARBOMNEl'Jr    WOOD    I'-KKSKRVINO    COirANY     = 

■.\a  Biirclu.>    St..  NiM    York.  N.  Y.  | 

niiiiriimiiiniitiiiiitiiiriiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiriiiitiitiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiitiiniiiiiuiiiiiiiiHiiiiiiiiiiiiiinHiiiiiiiiiiii^ 

SiuiiiiiiiiiitiuiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiKiiiiiliiiHirHiiiiiiliiifiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiuiiiiiiiiiiiiiiimiminiitiii^ 

j       Pulverized  Goal  Installations       i 

I  ENGINEERING  = 

a  Plans,  Estimates,  Construction  | 


F.  L.  SMIDTH  &  COMPANY,  Engineers 
50  Church  Street,  New  York 

'•itmiiiiiiiniiiiiiiniiiiiiiiiiiiiiiinimniiiiiirnniiiiiimimninmmNimnniiinuiuuiiiuiuriMiifiiMiniiM 


gmntiiiiiiiimiiiiiriiiiitiii 

I    Has 
^    Made 
Good 


iiiiiiiiiljiiiuiuiiiiiin 


WOOD  PRESEKV^TIVE 


Foi      I 
53      j 

Years  I 


CoiqdUcs  complii.ly    uiiii   .st.inil.ird    Sih.  in.-iiiniw   lor  CarboUncum    : 

ami  billular  Wuoil   ri.,.rvini;  U\U.  I 

THE  NORTHEASTERN   COMPANY  | 

^         Boston  New  Torfe      J 

itiiiiiiiniitMirMiiitiiniiiiMiiiiiitiitiiiiniimiiiiiiiiiriiiiiiiiriiHiiiiiiiti tiiiMmitiiiiiiiriiiirMiirMitiiuiiiiriitiiiiiiiiriiiiiiiitiiiunrt 


CREOSOTING 

EPPINGER  &  RUSSELL  CO. 

Office:  165  Broadway,  New  York 

TREATING     PLANTS     at     TACKSONVILLE, 
FLA.,  and  LONG  ISLAND  CITY,  NEW  YORK. 


i  MANUFACTURING    PLANTS    in    FLORIDA.  I 

I  PRODUCTS,  Yellou-  Pine  Lumber,  Timbers,  Ties,  I 

I  Piles,  Telegraph  Poles,  etc.,  also  Cypress.  i 

I  LARGE   STORAGE   YARDS   and    DOCKS,   free  I 

I  WHARVES.  I 

I  WE  SOLICIT  YOUR  INQUIRIES  | 

.^iiiiiiiiuiniiniMiiiiiiiiuiMiiiiiiiinMuiintiiuiiUMuiiiiiuiiniiHNiiiiuiiiniiuiininriuiiuiiiiiiiiiiiiiiiiiiniiiiiiaitiiniiuiniiiiiuiiiiE 
giiiniiiirntniiiiiiniriiitMiiiininiiiniMiiiniiniiiiiiniiiinMiiMUMinitiMiiiiirniiuiiiiiniiiMniiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiniiu 

CARBOLINEUM  I 

For  brush,  spray  and  open  tank  treatment 

S.  P.  F.Wood  Preserving  Co.,  Inc. 

75  Wall  St..  New  York  City 

Tfloutione    n.movir    1971 
iillirmilllllllllllllllimillllllJIIIIIIIIIIIIIirllllllllllllJllllllliailiiMiiiiiiiiiiiiii m riiiiiiiniiii imiiiimiiiiiiim 

miiiiMMiriiiiMimi rn iiiiiiiii i i i iiiMiimiiiiiiiim mi imiiiiliillllimillillllllllii- 

I  TX  TE  CREOSOTE  railioad  ties,  piles,  poles  and  f 

=  W  wood  paving  blocks  iu  any  quantity  at  our  i 

I  ^  '    NEWARK,  N.  J.,  plant.    We  can  make  de-  | 

I  liv-eries  at  the  buyer's  convenience,  as  we  keep  a  | 

I  large  stock  of  untreated  material  on  hand.     Our  | 

I  prices  w  ill  satisfy  you.    American  Creosoting  Com-  | 

°  pany   1 7  Battery  Place   Nc—  York 


American   Creosote  Works 

INCORPOKATED        _  = 

New  Orleans,  La.  (Station  B)  | 

Creo«olcd  cross  arms.  Lumber.  Paving  Blocks.  Piles.  Poles  and  Tics,     i 
Private  free  wharf  for  ocean  vessels  at  New  Orleitna.  = 

Caiiadty  100  million  feet  board  measure  annually.  | 

Plants  at  New  Otlcuns,  La.,  Louisvlllo,  Miss.,  and  Winnflcld.  La.         i 

iiiiiiiiii'iniiiMiiiiiimiiiiimiimiiniiiiinimii im iiiimii iiiimiiiiiiiiimimiiii iiiiiiiiimiiimiiiiiiiiiiiim 

iiiiniiiiiiiiiiiiiiiiiiiiirir 


The  Wyckoff  Pipe  &  Creosoting  Co.,  Inc. 

General    Creosoters — Established    1881. 

Croosotod  Wood  niock  Comliiit.  Cross-Arms.  Anchor  Blocks. 
I'olf-  Cross  Tii-J  Pilini;  Wliart  Timbers.  lindBC  Timbers,  Lum- 
ber, etc..  Water  Pipe.  Sleam  Puie  Casints.  Liquor  Log. 

Main  Office:   17  East  42nd  Street,  New  York,  N.  Y. 

Factory:    Portsmouth,   Virginia 

IIIMIIMIIIIIIMIMIIilltllllMminiMlinillMIMIIIIIIIIIIMIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIKIIIIIIlllllllllinii 
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IIIIIIIIIIIIIIIIUIIIIUIIIUIJIIIIIUIIIUIUIIIIIIIIUIIUIIIIIIIIUUIIUIIUIUUIIUIUIUIIIIIUIIIIIIIIIIJJIIIIIIIIIIIIIIIIIIIJIJIIIIIIIJIIIIIJIIIIIIIIIIII^ 


3Tq!» 


I     n/ition  of  all  p 


ntcrials. 


All  Perishable 

Materials 

Eliminated 

The  basic  idea  be- 
hind the  Anti-P'uv- 
lus  Puttyless  sky- 
light, since  the  day 
it  was  patented, 
has  been  the  e'.iini- 
Oi.r  new  catalogue,  20-E, 


I     describes  it  in  every  detail.    A  copy  on  request. 

The  G.  Drouve  Co. 


^iiiiiiiiiMiiiiiiiiiiiiiiitiiiiiiiiniiiiiiriiiiniiiMiiiiiii 


Bridgeport,  Conn.  | 

tiiiiiiiiniiirniiiriiiiiiiiitiiiuiiiiiiriiiiiiiiiiiMiitiHiitiiiiitMiKiiiiitiS 


Harger  &  Bonney — 

Highway   Engineers*   Handbook 

New    Third  Edition,  986  pages,  pocket   size,  nexible,   $5.00 
net,  postpaid. 

The  new  third  edition  of  this  well-known  and  widely- 
used  handbook   ^ves  you   the  best  practical  data 
road  building.     It  is  a  field  book — pocket  size. 

Harger — 

The  Location,  Grading  and  Drainage  of  Highways 

294  pages,  6x9,  illustrated,  $3.50  net,  postpaid. 

A  discussion  of  general  principles  governing  the  policy 
of  highway  programs.  The  book  covers  scope  of  the 
program,  general  character  of  the  system,  classifica- 
tion, layout,  appropriation,  estimates,  fundamental 
principles  of  design,  and  reasonable  economy  in  de- 
sign. It  develops  the  detail  theory  ol  economic  loca; 
tion  and  grade  line  design  from  the  staudpoiuti:  C  ; 
both  hor-se  and  motor  ti'affic. 

Ketchutn — 

Design  of  Highway  Bridges  of  Steel,  Timber  and 

Concrete 
New  Second  Edition,  566  pages,  6x9,  flexible,  340  illus- 
trations, 7  folding  plates,  140  tables,  $6.00  net  postpaid. 
In  this  new,  completely  revised  edition  of  this  stand 
ard  treatise  on  highway  bridge  construction,  the  scope 
of  the  work  has  been  extended  so  that  the  book  now 
cover.s  the  design  of  concrete  and  timber  highwar 
bridges  as  well  as  steel  highway  bridges, 

Agg — 

Construction   of   Roads  and    Pavements 

463  pages,  6x9,  illustrated,  $4.00   net,  postpaid. 

A  concise  presentation  of  approved  practice  in  the 
construction  of  roads  and  pavements  and  of  the  prin- 
ciples involved.  It  covers  selecting,  testing  and  as- 
sembling materials,  and  iiicorporatuig  them  in  the 
roadway  surface. 

Agg — 

American  Rural  Highways 

138   pages,   S'-    x  8f.,  illustrated,   $2.00    net. 

Covcis   rural    Iii-liway   construction   .and   malntenanpc. 


ASBESTOS 

We  are  miners  and  shippers  of  Crude  Asbestos 
in  anv  quantity.  We  produce  all  grades  at  our 
world-famous  BELL  ASBESTOS  MINES,  in 
Canada.  We  also  card  fibres,  spin  yarns,  weave 
cloths,  and  make  all  sorts  of  Asbestos  products. 

For  anythin;;  you  want  in  .Asbestos,  turn  to 

KEASBEY  &  MATTISON  COMPANY 

Oept.  S-4.  AMBLER,  PENNA.,  U.  S.  A. 

Owners  of  the  world's  largest  Asbestos  Mines 

immiilllllliiiiimiiltiiiimiiiiHiiiniaMiimiiilllHimiiilnii 


2 
3 
4 

5>r 


7tee6xammiticnCcmpcn 


:Mr(iran'-IIill  Book  Oompuuy,  Iue„  370  Heveutli  Avenue,  New  York 

You  may  send  me  on  10  days'  approval — 


lurii  them   posti.aid  within    10 
Member  Am.  Soe.  C.M.V.  .  .  .Subnoiiber  to  Eng.  News-Record?.  .  .  . 


Signed    

Address    

Offleial  Position  .  .  . 
Name  oi  Company . 
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I  Why  not  clean  Cement  Bags  scientifi- 
I  cally  and  save  all  the  cement? 

I  Ascertain  the  condition  of  each  bag  as  cleaned. 

I  Bale  them  at  the  same  time. 

I  THE  NET  RESULT  is  cleaner  bags  at  a  lower  cost, 

I  hence  a  greater  saving. 

I  The  improved  working  conditions  are  appreciated. 

I  We  supply  hand  or  power  operated  machines.    A  light 

I  socket  is  all  that  is  needed  for  power  machine. 

I  Several  years  of  success  as  evidenced  by  repeat  orders 

I  from  substantial  firms. 

I    A    descriptive    circular    giving    prices    and 
I  further  information  will  be  mailed  you 

I  upon  request 

I  The  Willsea  Works 

E  SuCCL'bSor     to 

I         CKN'TURY  CEMENT  MACHINE  CO. 

I  Manufacturers   of 

I  Special       Machinery 

I  and  Machines  for 

I  Making    Concrete 

I  Blocks    and 

I  Trimm  i  n  g 

I  Stones. 

I  60    Brown's 
I  Race 

I     Rochester 
I         N.  Y. 

I  style  A   Hand  or  Belt  Driven 

miiiiiiiiiiiiiiiiiMiiiiinniiiiiMiiiiiiiiiiiiiMiiiuiiiiniiiiiiiiimiiiiiiiiiiiiiiiiniiiminiinnmraiiranminiinnimniiiiiiiiiiiiiiiininiiii 

^limiMIIIIIIIIIIIIIIIIIIIIIIIIIIIUIIIIIimillllllllllllllllllllllMlmllllllllilliMiiHIIUIIIIMII IIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIL 

\  PENNSYLVANIA  I 

PORTLAND  CEMENT      | 

Highest  Quality  | 

Manufactured  by  i 

Pennsylvania  Cement  Co.  I 


I    New  York 


Boston 


Philadelphia 


Buffalo     I 


Perforated  Metal  Screens 

for 

Stone,  Gravel,  Sand,  Etc. 


ELEVATOR  BUCKETS 
TANKS,  SMOKESTACKS 

Conveyor  Trough  and  Flights 

GENERAL  SHEET  AND 
LIGHT  STRUCTURAL  WORK 

Light  and   Heavy   Steel   Plate   Construction 
Write  for  your  copy  of  our  Hand  Book 

Hendrick  Manufacturing  Co. 

73    Dundaff   Street,    Carbondale,    Penna. 

New  York  Office:   30  Church  Street 

Pittsburgh  Office:   915   Union  Bank  BIdg. 

Hazleton,  Penna.;  705  Markle  Bank  BIdg. 


tiiiiiiiniiitiiiiiiiiiiiiDiiiilllllliiiiiiiiE 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiuiuiiiii; 


Business  Established  1832 

The  Lawrence  Cement  Co. 

No.  302  Broadway  New  York 

Selling  Agents  for 


PORTLAND  <^^CEMENT 

In  Successful  Use   Nearly  a 
Third-Century 


lllllitMlllllllllllllliliiiiiMIIIIIIIIIIIIIIIMII 
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STEEL  BARS 

FOR 

REINFORCING  CONCRETE 

WE  MANUFACTURE 

PLAIN,  TWISTED  AND  DEFORMED 

SQUARES— ALSO  PLAIN  AND 

DEFORMED  ROUNDS 

BARS  CUT  TO  EXACT  LENGTHS  WITHOUT  EXTRA  CHARGE 
BENDING  DONE  AS  REQUIRED 

IMMEDIATE  DELIVERIES  ASSURED— ALL  SIZES  CARRIED  IN  STOCK 

BUFFALO  STEEL  COMPANY 

TONAWANDA,  NEW  YORK 


aiiiiiiiiiiritiiiitiiiiiiiiii[fi:>ii 


I        II  II  II    I    II  II       I 


MISSISSIPPI 
WIRE  GLASS 

For  protection  against  Fire 
and  Breakage 

Mississippi  Wire  Glass  Co. 

218  Fifth  Ave., 

New  York 

Chicago  St.  Louis 


M&IVI 

ADJUSTABLE  FORM  CLAMPS 

for  wall  or  column  forms 
SIMPLE— DURABLE— LABOR  SAVERS 

Use  Them  on  Every  Job 
and  Make  More  Money 

,7     Irre    siim/ile    and    Illustrated    catalog 
will  he  sent  on  request. 
&    M    Clamps    are    made 


1    fo 
4's 


6's 


two    sizes 
-No.    2    for 


M  &  IVI  FORIVI  CLAMP  CO. 

2  Fifth  St.,  S.  E.  Minneapolis,,  Minn. 


oiniiiiiiriiiimirMiiiiiiimimiiiiinimiiiiiimiiiiiiiiiiiiiiiiiiii 
SiiiiiiiiiiiJiiiiiiiiiiiiiiiifi 


MriiiiiiriiirtiiiriiirrniiirtirriiiiiMiiriiiirtiiinio 


£11111111111 niiiiiriiJiiiJiiiiiiiiiiiiiiiiiiiiNjmjjiiijiiijiiiijiiriiiiiJiiiijjiiiiiiiuiiJiiujiiiijuuiriiiiuijiiiiiiijjiiiiiiiijjjiJiiujuiiiiijJMJU^ 


.^:.x 


FORHARDENINGSl  |  UNIVERSAL  FORM  CLAMPS 


i  ^TMyRH^S  CONCRETE  I 

=  A    ll'iiild    inlcBral    li      ;     ■.     M.ik.  J    concrete    dusllcaa    and    water-  = 

=  l,r.,iif        r.l       ii.         .1,-.     fi,        !vp<-.-t>    \<-m.      Write    for    details.  = 

I  ANTMiMHio  ^^.\T^:K^•K^>(>^I^•^.  company  | 

=  Neiv  York  Ollicf,  •;!i!l  Itroiiduay.    l.uhDriitory.  Newark,  N.  J.  | 

^miiiiiiiiiiiimiiiiiimimjiiiiiiiii iiiii iiiijr r iiiiiiiiiiniimii iiiiimni iiiiimiiiiniiiiiiiiiiiiiirin 

HMiiiiiiimiiiiiiiim mill iiiinii iiii iiiiiiiiiiiiiiiiiiiiiiiiiii iMiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiig 

I  LACLEDE  STEEL  COMPANY  | 

I  St.   Louis,  Mo.  i 

i  CONCRETE  REINFORCING   BARS  I 


For  all  kindy  of  concroto  formR.  Spfody,  simple,  econ 
omical,  sri'ure.  Low  in  fliat  poat.  Imk'strucliblo.  Si.^ 
eizea.     Write  for  free  Hamplu  and  prices. 

UNIVERSAL     CLAMP     CO. 
I.'i  N.  May  St..  CHICAGO 


iiMiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiimmiiimiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiMiiiiiii; 


iiiiiiiiiiiiiiiiiiiiiiiiiiiimiiimiiiiiiiiiiiiiiiiiiiiiiiitiiiii I 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiii'i 


LIVING -STONE^ 


The  Perfect  Bond 

for   Concrete 

ncld. 


I  Works: 

I  Madison,    Illinois 
I  Alton,    Illinois 

I  East  St.  Louis.  III. 

riinillllllllltlllllilllllllllllfllllllllllllllMlllltllllllltllllllllllllllllllllllllllllllllllllllllllll'MllllinilllllllllllllllllllllllllllllllllMllllllllllli 


General  Offices:  I 

1317    Arcade    Building  E 

St.    Louis,    Mo.  I 

Ko  Office:  208  S.  La  Salle  Street  § 

IS  City  Office:  228  Scarritt  Bid;.  E 


Contains 
Injure    conerctc 
bond  BtroiiKcr  tin 


Thcroforo    cannot 

steel.       Forms     a 

ItsoU. 


tho 


|v»^{5J«5{^;?V^V-'^;;r{ 


Catalog    on    request  | 

THE  LIVING-STONE  CO.  I 

I                8un  r/i/icr  mahh  sjncc  isos               1   East  Lee  St..  Baltimore.  Md.      I 
F4iiiiiiMiiiMiiniiiiiiiiiMiiiiiiiiiimmiriii)iiirmmTmnmniiniiiiiiMiiiiiiiiiiiiiiiiiiMiiiit iiiiiiiimiiiiu iiiiiiiiiiiitiiiiiiiinna 
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,  'dirniiirMiiirii 
fiTiimtii; 


C.  H.  &  E.  MANUFACTURING  CO. 

250  Mineral  St.,  Milwaukee,  Wis. 

niiiiiiiiiriiiiiiiiniiiimirriiiMJinnnmnnTmtniiiniiiiiiiJiiiiiiiiiriiuiiiuiiiiu niiiiiciiin 


- 

;i:r:r  ( soNNEBORN  products,  "II;" 

Concrete  dust  ruins  machinery  and  merchandise. 
It  shows  that  the  concrete  floor  is  disintegrating. 

ij 

1 

JAPIPOIITH 

fci^B^B      TRADE    MARK       mt^m^ 

li 

1 

Makes  Concrete  Floors 
Dustproof  and  Wearproof 

n 

' 

Over    200,000,000    square    feet    of 
concrete  floors  lapidolized  thus  far. 

U 

Write   for  samples   and   testimonials   to  Dept.  6 

■    ; 

L.  SONNEBORN  SONS,  Inc. 

264  Pearl  St.,  New  York 

':     \ 

■ 

S^'Siandnt^j. 


is  a  valuable  guide  for  the  con- 
tractor, engineer  or  architect 
in  producing  dustless,  wear- 
resistant  concrete  floors.  It 
covers  every  detail  of  con- 
struction, and  will  be  sent  at 
your  request. 


General  Chemical  Company 

23  Broad  Street  New  York 


iiiiiliiitniiiiiiillllllltliinimiiriiiiiiitiiiiiiKiiiiiiiriiiiiiiiiiiiiiiDiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilR 
aiiiinittMi[iiiiiiiiiiiiiiiiiuiiiimiJimiiiiiiiuiiUitiiiuiiiiiiiUiiii]iiiiiumiiiiiiii]iimjiiiiiiiiiiiiiiiiii]iriiJMi[tntHii[ntMfMifiriiitiiiii*.t 

I   mm  BIJLLDDB 

=  ^^^^^  TRADL     MARK, 

TIMBER 


Take 

theGu 

out  of  Stress  Distribution 

Descriptive  Matter  on  reQuest 


CONCREtlE 
REINFORCE- 
MENT 


FLAT  SHEETS,  readily  handled, 
quickly  placed  —  Slei'Icrete.  thi; 
ideal    reinlorcement. 

The  Consolidated 
Expanded  Metal  Go's 

BRADDOCK,    PA. 

PiUsburBll       CMcsan       Plilla.        N™  Tnrk 


MIDWEST  STEEL  &  SUPPLY  CO.,  INC.  § 

\  Box  1601,  26-28  W.  44th  Street,  New  York  City  | 

imtimimuiiiimi     ^iiiiniiniiiniiiiiiiiimiimiiiiiiiiiimiiiiiiiiiininiiiiiuiiiiiiuiiiMmiitiiuiiiiiiiiiiuiimiininiiniitiiiitiiuiiiiiiuiimiimi^ 

l^iiii^     HHtMiiinimimiiMniiiMiiunrmimiiiMiiiiiiiiMiiiiiniirHiiiiiiiiiMiimmiiMiiMjiMimiiiiiiiiiiniiiiiimiMnriiHiiimniiiiMi^ 

I  Will  Outlast  the  Building | 

I  American  Cement  Tile  Roofing  | 

I    is    being    used    wherever    durability    and    ultimate    economy  | 

I  are  considered.  | 

I  We  can  satisfy  your  roofing  requirements.  § 


-iniiiiiiiiMllliliiitiiriiiiitiiiiiiiritiiiiiiiiriiiiiitiiifiiiiiiiiMiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiriiiiiiiiiiiiii 
H'lriiiijiiiriiiilllliiirriliiniiiiiimiintiiiniittiminnn 


iiiitiiuiiitiiiiiiriiiiiiiiiiiiiiiiiii: 
iiitiiiiiiiiiiiiiiiiiiimiliiiiiitt 


iiti-i-'-jji' 


►JDEO  ME.TAL 


EXPANDED  METAL   LATH 


^HinniiirniiiiiKtiiirtiiiiiiiiHiiiiii 


The  Underpinning  &  Foundation  Co. 
Difficult  Foundations 

Pneumatic,  Steel,  Concrete  and 
Woouen  Pile  ]''onndatioiis.  Bridge 
Piers;  Underpinning  Heavy  Buildings 

"HERCULES"  STEEL  PILES 

"•iiMnnMniiMnniiirminiruniiimmmiiiMiiriiiiiimmiitMiimiimiiniiMiimiiniiiniiiniiiiiiiniMniMimiiiiiiMim 
uiiniiiiiiiiiiiitiiitiiiiiiiiiiii 


nnirMiiMirrMmiirnimimiiMiiMiiMiiiJiJiniiNimiirniMiiMiimiiiiinimiiiiirmMnmiMiiiMiMiiMiiiiiiiiimimnrMmniniiniimt^^^ 
iiiiiii(tiiiiuiitiiiniiiiiniiiiiiiiiiiiiiiiiiiiiiiiiirMii(iiiiiiiiiiiiiimiiiiimiiiiiiiiii)iiiiiiiiiiiiiirin^ 

SIDE  WALL  STEEL  SASH    | 

All  types  for  factory,  power  house  and  ofticc.    Con-  | 

tinuous  steel  s<a8h  for  monitors  and  sawtooth  con-  £ 

slruciioii.      Operatini;:     devices     for     all     types     of  g 

movable     sash     and     doors.      Steel     skylitrht     and  1 

^  STFKI  ventilators,     stei-l     oflice    partitions,     hinffcd     steel  3 

=       ('ON.'^TiU'CTION     floors,   shding:  steel  doors.  - 

i    '  VKNTlL!Jriox^        ALLISON  STEEL  PRODUCTS  CO.  : 

=         IN    lUILDINtiS  CHESTER,   PA. 

^iiiniiiiiiiiMniinMniiinmiiiniiiiMiiiiiiiiiiriiiiiiiiniiiiiimiriiiiMiiiiiiiiiimiiiitiiiiiiiiiimiiiiiiiii  i      i  ti  B 

uiiiiiiiiiiiiiiiiiiiiiriniiiiriiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiitiiiiiiitiiiiiiiiiiiiitiiiiiiiiiiiiiii      i    i   ii  in  ii  ii   ii  in  ii^ 

I  Parsons,  Klapp,  Hrinckerhoff  ^'   Douglas  | 

I    «4  Pine  St.,  New  York  Manna  Bldg.,  Cleveland    I 


PileWithaBIOroot' 

ARTHUR  PEDESTAL  PILE- 


Til-   Ml 
JOtcly  undrr 

Complrtc  InlBrmallon  on  rcQUCgt.  = 

MocArlhiir  Concrpt^  rtir  &  Foiinilntlon  Cn.  i 

I    Tclrphnncronlandl  Jin  Vi  John  HIrri-t.  Npw  York  City  | 


I  Engineers — Constructors — Managers  | 

I    Design,  Estimates,  Supervision,  Operation  and    i 
I  Management,  Examination  and  Reports  i 

fmnwuuiuiniiaamiuiiiiiiMiiiii iiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiniiiiiiiiMiiiiiiMiiiiiiiinimuB 

uiriiiniiiiiiiiiiiiiiiitillilliilllliiiiiiiiiiiitiiiiiiiiiiiitiiiliiilliiiiiiliilliiiMilitiliiliiiiiiiMiiitiiiiiiiilil)liilllllliiiiiiiiiiiiiiilililllliiriiiiii|h 

I  Smith,    Hauser    &    Maclsaac,    Inc.  | 

I  CONTR.^CTORS  | 

I  18  East  41st  Street.  New  York,  N.  Y.  | 

I   Aqueducts, Subways,  Dams,  Railroad  Work,  | 

I         Docks  and  Piers,  Shafts  and  Tunnels.        j 

^iiiiiiiiiimiiiiiiriiiiiiiiiiiiiiiimiiiiirini 


iiiiiiiiiiiniriMiiiiiiiMiiiMiirKiiiiiiiHiiiiiim 
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nniiniiniiiiiuiiiiiiiiHii iiiir iiiiiiiiiiiiiiiiiiiiiiifiiiriiiiiniiiiiiiiiiiiijiriJiiiiiijinmijmiiJiiruimuuiiiininiliiiiimiHin!: 

I  UNIVERSAL  I 

I  Safety  Grating  | 


|rving5ubW;^ 


I  Greater  Strength — Greater  Rigidity  | 
I  Lighter  Construction  | 

I  A  hexagonal  mesh-work  of  iron  bars  firmly  attached  at  | 
I  all  points  of  contact  by  a  special  method  of  clamping  | 
I       members  to  each  other   and   to  the  outside  framework.         | 

I       No  loss  of  tensile  strength  or  weakening  of  members.  | 

i  The  tongues  or  flanges  that  clamp  the  members  fill  the  | 

I  vertical  openings.     By  this  form  of  attachment  all  rivets  i 

I  are  eliminated  and  the  entire  platform  or  step  surface  is  i 

I  firmly  interlocked  and  held  rigidly  at  all  points.  | 

i  No  rivets  to  work  loose.  Entire  step  surface  stays  rigid  | 
I  and  firm  at  all  points.  For  spans  of  great  length,  | 
i       transverse  bars  may  be  embodied   as  reinforcement  = 

I  Wherever  you  want  a  firmer,  more  rigid,  troubleproof  1 
I      grating — use  the   UNIVERS.AL  rivet-less.  | 

=  Write  for  pamphlet  | 

I         Universal  Safety  Tread  Co.         | 

I  40  Court  St.,  Boston,  Mass.  § 

I  I 

^immiinrriinriiiititiiirtiiiiiiniiiiniiitiiii(iiiniiiHiiiinMiiiniiiniiiiiiiiiiiiniiiitMiiiiiiitii]iiiiiriiiiiiiiiiiiiittiiirriiiriiittiiii[HiiittW 
^iiiiiiiiniiiiiniiitiiiiiiiiiiiiiiiiiiii]iiiiiiiiiii[iiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiittiiiiiiiiitiiiitiiiiiiiii[iiniiiiiiiiiiiiiiiiiiiiii]iiiiiiiriiiiillB 

I     Small  Stock  of  S.  M.  C.     ! 

Covers  a  wide  range  f 
of  Beam  Flanges      | 

Two  sizes  fit  all  beam  flanprg  = 

UP    to    9J4     in.     wide    which  = 

greatly    simphfics    installine:.  = 

Contractor  can  keep  a  smali  i 

stock  of  S.M.C.   iuatcaxJ   of    a  = 

lai^e  number  of  sizes.   S.M.C.  i 

is    the    soffit    material    that  = 

automatically  locks  in  olace.  1 

extending    well    beyond    the  i 

beam  flang-cs.    Does  not  block  i 

flow    of    concrete.     Renders  1 

sure   protection  to  beams  in  i 

cast-    of    fire.     Prompt    ship-  = 

meats.  i 

Mitchell-Tappen  Co.    | 

15  John  St.,  New  York  City     | 

^iirMiirirriHtiniiriiiiiniuuiiihimnniiFmniiinriniiriiiiniiiiniiniiiinMiitiiiriintiiiiiiiiiiiiiitriiiiMiiiriiiri)iii[iiiiiiiiiiirrriiiiutn 
u)iMiiiiiMniMiiiiiiiitiiirniiiiuiiiimMimiiMiiiiiiiniiiMiirmiiinniMniiiMinmimiimiiiMiiMnimirMiiirmimiiuiiiminiiiim^^^^ 

^     ^Barriers      ■   %      of    Steel  I 

Aicoreiices 

I  See  our  full  paj:e  ailvcrti';?ment  in  | 

I  the     first     issue     of     each     month.  I 

I  American  Fence  Construction  Co. 

I  130  W.  34th  Street,   New   York,  N.  Y.  I 

^iiiiiiMllluuilllilllllrtiiiMiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiniliiliiiiniliiiiiiiiiiMiiiiiiiiiiiiiiniiiiiiiiiiiiiitiiiiltiiilllllltinrrillirinMIIHIlllH 

oiillllilltiiiiiilllliiiiilllllHtluilllllllllllltllllllihllllliMiitiilillllllltlliniiliinillltlliillllliiiiitiiiiiniiiitiiiirliiiiiiliitMriiiiiirtiiiiiiii 


I^^m  TRADEMARK  fi^ 
rvingSafsteP 
(PATENTED)  'Wmi^^        REG  US  PAT  OFF.  M 

ABSOLUTELY   NON- SLIPPING  ALWAYS 


Safe,  Comfortable, 
Serviceable 

Your  foot  won't  slip  on  a  Safstep — even 

with  water,  oil  or  grease  upon  it.  You 
can  use  a  stair  or  ladder  of  Safsteps  with 
confidence  and  comfort — you  can  hurry, 
up  or  down.  And  each  Safstep  is  a  self- 
contained  unit  with  its  own  carrier, 
easily  installed  in  any  type  of  construc- 
tion. Its  non-slipping  quality  is  a 
permanent  inbuilt  feature,  lasting  as  long 
as  the  step  itself.  And  the  life  of  a 
Safstep  is  the  life  of  steel — which  means 
serviceability.    Write  us  for  Catalog  3A5. 

Irving  Ironworks  Co. 

LONG  ISLAND  CITY.  N.Y..  U.S.A. 

Manufacturers  of 


I  I  '  I     •*— *-     '■~   —  "^      i  THR  Fir:>FPDnr»F\/FMXll  ATiwn  iri  rtr^DnM/- 


-0/„,i  H,,irtl,-Kfi:lofu-  C.ptor  Sic, I 
'""b.TiH**^!   AMtKICA.N  SULtT  AND  TIN  I'LATK  COMPANY,  IMTTSBLRatI,  I'A. 


THE  FIREPROOF  VENTILATING  FLOORING 


T[ni[iiitrniiiiiriuiiti)iitiiririiHiiiiii 


88 


Market— E  KGINEERING     NEWS-RECOR  D— Place 


Vol.  87,  No.  26 


'Tour  No.  3  UNION  is  again 
proving  its  advantage  over  the 
drop  hammer  and  follower" — 

wrote  the  contractor  on  the  job  pic- 
tured^— name  on  request.      Yes  Sir! 
Unions  use  air  or  steam,  and  drive 
and  PULL 

Agents  in  Principal  Cities 


tlnionlronWoVksM  HobokenNJ. 


iiiitriiuuiiiiiiiiiiiitiiiuiiiiiiuiiiiiiitHiiiiitiiiiiiiiiiiittiiiiiiiiuiiiitiuiniiiiiutiniinmuiiiiiiii 

I  Here's  an  example 

I  of  Real  Driving 

I  Listen ! 

I  Doullut    &    Williams,    Inc.,    New    Or- 

I  leans    Contractors,    have    this    to    say 

I  about  the  McKiernan-Terry  No.  11-B 

I  Hammer: 

i  "Our  work  on  the  Stand.-ird  Oil  Co..  Wharf. 

=  Baton    Rouge.    La.,    haw    progressed    very 

1  successfully.   We  have  driven  all  our  110  ft. 

I  to  130  ft.  piles  without  diOiculty." 

I  Driving    without    difliculty    is    the    experi- 

i  once  of  all   McKiernan-Terry  Pile  Hammer 

i  users.    This  applies  not  to  any  particular 

3  locality    but    everywhere    throughout    the 

3  world.    You'll  find  a  few  reasons  why  in 

3  Bulletin  ^8. 


iitiiiiiiiiiiiiiiiiiiitit^    gtnnMurMituiiruiuiiuiuiuuiuiuuiumiiiiiiiuiiiiHiiuiiiiuiiiiiiiiitiiiiiiiiiiHuuuiiuiuiuiumiii 


13  PARK  ROW,  NEW  YORK  | 

Worki   It   Dov*r.   N.   J.  I 

tlaalM      CtiU«r»      Plll*b«irrti       CI*«>Un<l      Dtlrvll       Si    Paul  = 

5*n  FrMKlK*         C»»(a>k«a.  O.         Nt«  OH«mi.         PhU«4*lrkU  = 


No  Sir, 

No  Hammer 

Has 

More 

Features 


National 
Hammers 

The  Greatest  Penetration 

in  the  Shortest  Possible 

Time 

In  every  kind  of  work  where 
materials  of  one  form  or  another 
must  be  driven,  National  Hammers 
will  give  the  greatest  penetration 
in  the  shortest  possible  time. 

It  is  not  unusual  for  our  hammers 
to  drive  80  foot  Batter  Piles  to  a 
depth  of  50  feet  penet-ation  in 
10  minutes. 

For  a  time  saver  and  a  profit 
increaser,  there  is  but  one  answer — 
National  Pile  and  Sheeting 
Hammers. 

S^nd  for  new  complete  catalog. 

HOISTING  ENGINES,  TOO! 

National    Hoisting    Engine 
Company 

Omce    and    Works: 
Harrison,  New  Jcraev 


NATIONAL 
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Pawling  and  tlarnisrhfeger  No.  210  Dragline 
powered  by  Twin  City  Heavy-Duty  Motor 
working  in  Cohoma  drainage  district,  Mis- 
sissippi. Machine  being  used  for  cleaning 
out  drainage  ditches . 


A  Few  Manufacturers 

Whose  Machines  Are  Powered 

With  Twin  City  Engines 

Industrial  Works,  Bay  City,  Mich. 

Crawler  Type  Cranes. 
Clyde  Iron  Works,  Duluth,  Minn. 

Hoists. 
Buckeye  Traction  Ditcher  Co.,  Findlay,  Ohio. 

Trenching  Machines. 
Brown  Hoisting  Machinery  Co.,  Cleveland, 

Ohio.     Locomotive  Cranes. 
Bay  City  Dredge  Works,  Bay  City,  Mich. 

Material  Handh'ng  Cranes. 
Armstrong  Mfg.  Co.,  Waterloo,  Iowa. 

Well  Drilling  Machines. 
American   Hoist   &   Derrick   Co.,   St.    Paul, 

Minn.     Locomotive  Cranes. 


Steady  Power  Under 
Severe  Conditions  and 
Sudden  Changes  of  Load 

Twin  City  heavy-duty  engines  have  proved 
efficient  and  economical  power  plants  on  many 
kinds  of  heavy-duty  portable  machinery  for 
the  past  twelve  years.  Twin  City  engines 
deliver  a  continuous  and  dependable  flow  of 
power  even  under  sudden  load  changes. 

Sizes: 

4j4'x6  four-cylinder  6>:t.x8  four-cylinder 
5x7>^  four-cylinder  7^4x9  four-cylinder 
5>2x6^4  four-cylinder     7>4x9  six -cylinder 

Minneapolis  Steel  &  Machinery  Co. 

General  Offices  and  Works 

MINNEAPOLIS,  U.  S.  A. 
In  Writing  Address  Dept.  M 

Eaatern  Office — Woolworlh  BIdg.,  New  York 
Sale.  Officen  in  Leading  Cities  in  United  States 


Heavy-Duty 


cirv 


Gasoline  Engines 
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Core  Drilling  by  Contract 

—  with  Sullivan  Diamond  Drills, — 

will  answer  the  question  "where's  the  Bedrock — and  what  is  it  like?" — before  you 
set  your  bridge  piers  or  start  work  on  your  new  dam. 

The  Sullivan  contract  drilling  department  has  modern  outfits  and  skilled  crews  ready 
to  drill  anywhere,  in  any  formation.     37  years'  experience. 

Booklet  4122. 


Trst  Sullivan    Diamond    Drill    in    Southern       Sullii,^    _ 

J    Drill    M-'''"'!,,.,  Illinois   (From  U,  S.  Bureau  of  Mines  '^f."  ^j 


Sullivan    C""".?^' Wilson  Dam.  Site,  Motion  Picture  "The  Story  of   Coal") 

Borings  at  tne  ^     „essee  River 
Widow  s  Bar, 

Sullivan  Machinery  Company 


124  So.  Michifi^an   Ave.,  Chicago 


30  Church  St.,  New  York 

inniiiiHirp    ijiiiitnriiiiiiiiniinnrMinninuMunniunmimniiiiiMinnuniiirntMitiiniintnnmtiuiniMniniiiniiiiiimiminiiniiiinniiiiiiiiiiE 


FWRSONS 


81**^ 


can  ilepend  upon  a  Parsonn 

■  ihcr  iliiy  arc  Udcd  in  wet 
ky  Boilx  or  in  hard  rrlay.  in 
1     in   any   material   not   solid 

V  arc  Dimple  to  operate  aiiH 
ritenanno  cliartrofl  and  oper 
i:,-  frails  an;  low.  Yon  will 
yearw  of  HiitiHfartory  Bervic»> 
fu    n    PaTHons    and    you    will 

■  Pareona  Servl^T  and  ParBons 


itmnillitiiriiiiiiuuiiiiiitiiriiiiiHliiiiiiiiiiiifininiiiiliiiliiiiiiiiiiiiiiiiriillinMiiiiiiriiiuiniiiiimiillllllliiiiiiriiiirMittilliliiiiiiiiiiris 
giiMiiiiniiMiiniiiuiiininiiiiiiiiiiiMiimuiiiiiiiiiimiuiimimmiiiiiiimuJlliiiiiiiiiiiMiiiiiiiiiiiiiiirniMiiiiiMiiiimiiiiimiiiiiniiiir^ 

I IH^  WW  TRENCH  &  DRAGLINE    I 

1  MM  MM      EXCAVATORS 

I  V^   ■■  PORTABLE  CRANES     I 

i|XLI  Ipawling^harnischpegerco.i 

irnDsMJi       MILWAUKEE.WIS. 

ftiiniiiiMiiiimiiiiiiiiimiiiiiiiiiiiiitiimiMiiitiiiriiiriiiiiiiiiritimiiiiiitiitiiiiiiiiimitiiiMiiii niiriiiimimiitiuiimimtMuiiiiiNiiP 

'jiiliiimiiitmiiiiniiiiiiniiiiiiitintritmiitiiii) riiiitiMiriimitiiiiiMiiiiiiKiiiiiiiiiimiiiitiiiiiiiimiiiiiiiiinmiiuiiiiiiiiiiiiiiiniia 


iiiinmiirtiiiiintiiitiimiff 
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STEAM  — ELECTRIC 
GASOLENE 

For  all 

Contractors'  Uses 

They  do  the  work 

Illustration  shows  pile  driver  at 
work  on  piers  for  Beard's  Elstate 
at  Erie  Basin,  Brooklyn,  N.  Y. 


Derricks— Pile  Drivers— Cableways 


OUR  ENGINEERS  ALWAYS  AT  YOUR  SERVIC 


LiDGERWOOD   Mfg.  Co.,  96  Liberty  StreetT^ew  York 


BRANCHES 
Philadelphia       Pittsburgh       Chicago       Cleveland       Detroit         Charic 


Lo.    Angeles    Seattle     LondobT  ^BSS-"^ 


^iiiiiriiiiiiijiiijimiiii fliiiiJiiiiiJiiiiiiiiiiuiiujiuiJJiiiiiJiiiiJjiiiiiiiiiriiiiiijjiiiiiiiiiiii iiimijiiuiiuiiuijjiiiiuiijjiiijiiijiiiiij     guiriiii.ni ruiiiiiiiiiiiiiriiiiiiiiiiii iiiiiiij jiir i jiiuriijiuuiiiiuijiimuiuiiuiiuiiiiuiniinnumiiuiuiir 


Dredging 


I  Filling,  Land  Reclamation,  Canals 
I  and  Port  Works 

I  River  and  Harbor  Improvements 

I  Deep  Waterways  and  Ship  Channels 

I  We    are    equipped    to    execute    all    kinds    of    dredging, 

I  reclamation    and    port    works    anywhere    in    the    United 

I  States. 

I  CONTRACTORS  to  THE  FEDERAL  GOVERNMENT 

I  Correspondence  Invited  from  South- 

I  ern     Officials     and     Corporate     and 

I  Private      Interests      Everywhere. 

I  Largest  Plant  Longest  Experience 

Atlantic,  Gulf  and  Pacific  Co. 


Proportioned  for  Fast 

W  Ork  Every    detail    of    the  | 

Stroudsburg  Engine  is  i 
designed  to  take  full  ad-  \ 
vantage  of  the  125j 
pounds  boiler  pressure,      j 

StroudsburgI 

Hoisting  Engines   | 

Ask  any  Stroudsburg  user  [ 

what    kind   of   service   he  I 

gets — from      the     engine  [ 

and  the  works.  = 


1      New  York 
I    2:  Park  Row 

niiiiininimmiiirimmmntiiiniiiiiMnimilinniiiiiiiifiiiriiiiiiimiiiiiiinmiiiiii 


Houston,  Texas 
Scanlon  BIdg. 


STROUDSBURG  ENGINE  WORKS 


I  66    Nortli    3rd    Street,    Stroudsburg,    Pa.  I 

*mili'rrmiriiniTroiiiiminiiiiiiiiiiiiiiiiiii(iiiiiiHiiTiMiiimiiiiMiiiiiifiniiiiMimimiiiimimiiiiiiiinmiiinnmimmilliiiiiiiiliiJ 
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For  the  Important  Jobs — 

Flory  Hoists 


1%?^ 


In  the  shaft  equipment  for  the  construction  of 
the  lf--mile  Shandaken  tunnel,  Flory  Hoists 
were  chosen. 

The  Catskill  Aqueduct  jobs  generally  have 
shown  the  reliability  and  durability  of  Flory 
equipment.  Many  of  the  hoists  in  that  work 
are  still  in  use. 

Write  to  the  nearest  Flory  Engineer  in  regard 
to  your  Hoisting  Problems.  And  get  the 
Flory   catalog — on  request. 

S.  FLORY  MFG.  CO.,  Bangor,  Pa. 

New  York:  95  Liberty  St.;  Chicago:  Monadnock  Bids.;  PiltshnrRh: 
House  BldK.:  Hartford,  Conn.:  K.  B.  Noble  Co.;  BinuiDKham,  Ala,: 
llhas.  T.  Lehman. 


FLORY  HOISTS 


Any  of  these  pamphlets  sent  to  you  FREE  on  request 


If  you  have  a  material-handling  prob- 
lem, whether  in  excavating  gravel, 
moving  dirt  or  storing  and  reclaim- 
ing coal,  write  for  our  booklets,  nam- 
ing the  class  of  work  on  which  you 
wish  information. 


SAUERMAN  BROS. 

53  W.  Jackson  Blvd.,  Chicago 


Don't  forget  thr  dates  of  thr  Natv 
Good  Roadt  Show,  Jan.  17-20,  Chii 


iiiiitMiiitmiiiiiiiitiiiiiiiiriiiiiimiiiiiiiiiiiiiiiriiiiiiiiiiDiiiiiiintliiitii^ 


JiiiiiiiiiiijiiiiiiiiiiJiiiiiiiiiiuiiiiiiiuimtujiii jiijiiijjiiiuiiiiiiiiiiiiijiriiiiijiiiiiiiiiiiiiiiiijiimuj 


Plain  Clip  for  Wire  Rope 
and    joining   squ.irc   or 
distorted  bars.     Uni- 
versally   used    and 
recommended. 


This 
Mark 


^ 


On  a  Casting 

— mrnns  that  It's  mode  of 
M.irlon  ccrllflcd  mollcablo  iron, 
offrriny  trrcat  resistance  to  shock, 
linvinir  hlch  clastic  limit,  resist- 
ing oxidation,  wenrs  br-tter.  is 
frco  from  sla?  holes.  shrlnUaBW 
cracks,  etc..  and  Is  not  subject 
to  laliiTOo  or  ciystalUzatioD. 

malleable  iron  castings  for  every  purpose 

The  Marion  Malleable  Iron  Works 


Marion.  Indiana  = 

iniMlirili[iirrriniiiiminniiiTnnniiirriiirriiiiriiitriiiritiirniiiriirriiiritirrMiiiriiniiiiiniiiiiitiinii3 


I  I  ROBINS    CONVEYING    MACHINERY   I 


j  ROBINS  CONVEYING  BELT  COMPANY  I 

=  Now  Vork.14  Park  Row                            Chicago,  Old  Colony  Rutldlne  I 

S  .Salt  Lake  City,  NcwliouseBIdg.      Birmingham,  Ala.,  C.  II.  Davis  Co  I 

I  Siin  Francisco,  The  a'dDu  Co.          Tc.ronlo,  (iiitta  P.rclin  i:  Rubber.  I  td-  I 

riiiiimminiiiniiiiiiiiinMiiiiiiMiiiiiiromimiiiiiiiiiiiiiiiiiiiiiiiiiiniiniiimiiiiiimiimimmrminiTnmnimiiiiiiiiiiiiiiiiiiimiiiiiii 
uiiiuuiiiiiiiiiiiiiiiiiiiiiiiiniiiiijijuuuuijiiii iiiiiiiiiiiiiiiimiiiiiniJiiiitiiiiimiiiiiiiiiiiiiiiiijiiMiiijiuimuiiimiiiiiiiiiiiiiiii' 

I  GRAY  STRAND  WIRE  ROPE  I 

I  ELECTRICALLY  WELDED  WIRE  I 

i  Wickwire  Spencer  Steel  Corporation  I 

I  Worcester,  Mass.                                                           Buffalo,  N.  Y.  I 

I  District  Offices  and  Warchonscj)  | 

i  New   York           Philadelphia          Detroit          Chicago          Boston  ^ 

=  San  Krancisco             Tulsa.  Okla.  § 


-tf^triiirMitiiiirinririrrrinmmnmnriiimriiiiinrrrnrimKni 


TiinimiiiiTnnnninirniniimnniiminimirmrrHtnnmmrmTiimni. 
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nniiniiiiiiiniiiiniintiiiittiiiiii 


TERRY 

Builders  of  the  highest  type 
D 


E 
R 
R 
I 


K 

S 


and 


R 


N 


1 

^^^^WBHH^B^Piwjfr-'-'jy'  -i 

TERRT 


Manufacturing 
Company 


Grand  Central  Terminal,  New  York  City 

Plant — Kearny,  Newark,  N.  J. 


:^lllllllllllllltlllllllllliii 


AND 


RIALXTRAMWAYS 

Send  for  lUuslrated  Catalogue 

American  Steel  &*Wire 

Chicago -New  York  Company 


Dobbie  Derricks 

and  Hoists 

Stock  of  Fittings,  Blocks, 
Sheaves,  Winches,  etc.,  car- 
ried by  our  agents — 

G.  S.  Green  Co.,  New  York. 

Beckwith  Machy.  Co.,  Pittsburgh. 

Becku'ith  Machy.  Co.,  Cleveland. 

P.  I.  Perkins  Co.,  Boston. 

DOBBIE  Foundry  &  Machine  Co. 

Manufacturers 

Niagara  Falls,  N.  Y. 


They  Have  Held  Safely 
for  Fifteen  Years  — 
Still  on  the  Job 

In  the  Great  Northern  Railway  Shops 
at  St.  Paul,  Minn.,  they  lift  locomotives 
with  a  100-ton  overhead  crane.  Six 
strands  of  J-inch  cable  fastened  with 
Genuine  "CROSBY"  Clips  is  used  for  a 
lifting  sling.  The  same  six  Genuine 
"CROSBY"  Clips  which  were  put  on 
this  sling  fifteen  years  ago  are  still  there, 
having  held  safely  at  all  times,  although 
the  weight  of  the  engines  lifted  runs 
from  60  to  100  tons. 

Every  Genuine  "CROSBY"  Clip  is  a 
perfect  vise  of  drop  forged  steel.  Its 
grip  is  sure,  but  does  no  injury  to  the 
rope.  Can  be  inspected  at  a  glance  and 
tightened  to  take  care  of  rope  shrinkage 
under  tension;  galvanized. 

The  safest  wire  rope  fastening. 


Wc  Want  your  inquirtca,      ^n  "American"  rcprescntatioe 
can  reach  you  in  24  hours 


American  Hoist  85  Derrick  Co. 

St.  Paul  Minnesota 

Builders  of  "A-MERICiN" 

noistlnE  Engines,  Electric  Hoists,  Dcrrickfl.  Locomotive  Crones. 

Kailroud  Ditchers,  hoan^iie   E^cjulpment,   Sugar  Cftno   Muchlncry, 

Marino  Deck    Machinery   and   Tackle,    the   Uenuino   •'CIIOSBY" 

Wire   lluiie  Clip 


New  York  Chicago 

New  Orieons 


PittsburKii 

Detroit 


Seattle 


iT^^ 


/(  A.JI>'Jl.)l  j.li.\V.n.'''^  ■'.'(.  1 
'  50IST  &  DERRICK  CO. 


DiT0 


M 
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^luiimrmmiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiriiiiiiiiiiiiiiiiiiiim iiijiiiiiiiiiiiiiiiiiijiiiiuiijiiiimiijiiiiiiiiii 


iiitiiiniiiiiiiiiiiKiiiiiiiiiniiiiiiiiiiiMiiiiiiiitMiiiiiiiiirMiiiHiiiiiiiiuiiiiiiniiiiiiB 


While  other  excavators  are  laying 
track  to  move  up  Moniglians  are 
tligging^.  They  travel  over  aiiy 
ground  that  will  carry  a  walking 
man — they  go  from  one  job  to  an- 
other without  dismantling  and  travel 
at  the  rate  of  40  leet  a  minute. 
You  will  want  to  know  more  about  § 
the  Slonighan — your  copy  of  our  i 
catalog  is  ready — ask  for  it.  = 

Monighan  Machine  | 

Company  I 

2024  Carroll  Ave.  | 

Chicago,   III.  I 

TimimmimiimimiiimimrmimimmmnmmrmmimnmirmnmtmirtiiniiiniirrMimminMiiriimiiiiiimmiirn 

iiMiitiiifiiiitiiitiiKiiiiirrriiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiitiiiiu     aiiirinniinuirininiuinnirininiiriitiiiiniiiiniiHn.iiitHiniiiiiihiiiiiiiiniiMirtiiniiinrtiiiitiiiniiniiiiiiiiiiiiiiiiiimriiiiiiiiiiiiiiiii^ 

;o.  s.  dependable! 

I   7-Ton  and  12-Ton  Crawling  Tread  Cranes   | 

i  One   of  the   Outstanding   Features   of   the   O.   S.    Dependable     | 

I  Crawling  Tread   Cranes  is  the   Initial  Economy  effected    by     | 

I  their  installation.                                                                                           i 

i  You   don't    have    to    rearrange   your   yard    to   ac- 

I  commodate    them — 

I  You  save  the  expense  of  laying  a  railway  track; 

I  it    is    not    even    necessary    to    surface    the   yard 

=  with    planking    or    concrete.                                               y^HT       1                    E 

I  O.S.  Dependable  Crawling  Tread                 /^B        I                 I 

I  cranes    trav-el    on    any    kind    of 

I  ground  surface. 

=  Catalog  gladly 

=  sent  on   requ 


I    \ 


auiiiiuiiinniiiiiiiinniiTnmmnTnni 

^iifminirrrrTiintTtiiiiiiriinriiiiiiiiii: 


CRANES 

of  all  types  and  sizes 

from  the  smallest  locomotive  crane  to  the 

giant  shown  here.     Send  for  Bulletin 


aiunniiniiiiniiurijiiiiiiiiJuiiiiiiurriiiiiiiiiiiiijiijiinijniiiiiiiiiiiiiiiNiiiiiiiiiiiiiiiiiJiiiiiuiJiiiiujiujjiiiimuiijiuiiiiijiiiiiiiiiiiiui: 
sjillnlllllllllllliiijiiiiimiiiiiimiijii iiiiiiiiiii iillliniiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiii 


I        oRlOi,  6c  ilElNBRENNER  COMPANY 

I      Main    Office:    Chicago.    III.  Faclory:   Huntington,  Ind. 

auiliiiiimiiiiiiimiiiiiii iiiiijiiir 


WIBjB    RQPE; 


Back  of  every  Leschen  Rope  are  many  years  of  manu- 
facturing experience.  We  make  high-grade  wire  ropes 
for  all  purposes.  For  heavy  service  of  all  kinds  we 
recommend  HERCULES  (Red-Strand)  Wire  Rope.  If 
you  will  tell  us  how  you  use  wire  rope  we  shall  be  glad 
to  suggest  the  correct   rope   for   most   economical   results. 

Establishcil    IS ^7 

A.  Leschen  &  Sons  Rope  Co. 
St.  Louis,  Mo. 

Now  York  Clilcaiii  iJi  nv.  j  S:in  Prnndsco 


A    Giant's    Strength 
With  a  Wizard's  Deftness 

THE   BROWNING   COMPANY 

East  162nd  St.  &  Waterloo  Rd 

Cleveland,  Ohio 


miiiimliuiiiiuiiiiiiiiiiiiiiiiiiiiullii 

Hiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiraiiiiitg 

I      HAY   CITY    MOTOR   CRA.NE  -^  i-UAMCC  I 

=  Trarlloti  nlieolj  or  crawlor   trucks.    ^^^^r\  V-K/\l^tO  E 

%->Mr.!  rlanijlidl  or^^^^^        1         tACAVAlUKS  = 

=  „„„u.     "'""^..^^^^^^^.^.^JdIl  1-and  dredges      I 

Walking,   Track,   Crawler   I 
and    Floating    Type  | 

BAY  CITY  DREDGE  WORKS  f 

2G01    Center  Ave.  Bay  City,  Mich.  | 

^>ni[riiuminiTiiniiiiMiiMiiri(iifniiHMirtiiitimniJijfiiiiiiiiiiiniiitriiiiiiuiiiiiiiiMiiiiiiniiiuiiiniiuijiiiimuiriiniijitiiirii)itiMiu4* 
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ailllirrillitiiiirliiliilllliiiiiiiiiiiniiiiiriilii 


jiitiiiiiitiiiiiiiiiriiiiitMiiiiiiiiiiniiiiiiiitiiiiiciiiii 


The  WIU^IAMS 
"Favorite'*  sho\v.n 
below  is  the  ideal 
bucket  for 
contracting  work. 
Handles  bulk  ma- 
terials, and  gives 
excellent  service  in 
light  excavation. 


"We  have  never  used  any 
[bucket    that    equals    the 

WILLIAMS," 
ii'rites  Clarence  E.  Palmer,  of 
R.  H.  Evans  &  Co.,  Columbus, 
Ohio. 

=  I  The  I. omiiiiuil  speed  and  power  of  the  WILLIAMS  "Favorite" 

I  I  makes  it  the  ideal  bucket  for  handling  sand,  crushed  stone, 

I  i  coal,  etc.     The  tremendous  leverage  of  the  WILLIAMS  power 

i  I  arm  gives  an  unusually  rapid  and  positive  closing  action. 

1  i  There  are  many  other  reasons  why  the  WILLIAMS  is  the 

I  I  bucket  for'your  excavating  or  material  handling.   We  will  gladly 

=  I  send    a    finely    illustrated,    60-page    catalog,    showing    how 

I  I  WILLIAMS  Buckets  will  serve  you.    Write  us. 

II  G.  H.  WILLIAMS  Co.,  Erie,  Pa.,  U.  S.  A. 


^iiiiiimiiiiiiuiiimiiiiminiiiiiMirinnimiiniinnrmrmiiimnmminmniriiimiiimrmiiimimiiiiiiiiiiiiniiimiiuniimiianM 
amiintmiiiiiiiiimimiiimimiiimmiiiiiiiimiiiiiiiiri 


QUICK-ACTING  CLAMSHELLS 

All  Paris  Guaranteed  Against  Breakage 

:iiiimmiiiiMmirmriiiimiiiimiiiiiiiiiiiimiiiiiiiimi iiiiiiiii iiiiiiiiiiiiiiiiimiiiimimiiiiiiiiiiimiiiJiiiiiiunmiiiiniimiuE 

iiiniiiiiiiiiiijiiiiiimiiiiiiiuijjiiiiiiiiiJiiiiiiiiiiuiiJJiiiiiriiiiiig      siiuuiiiiiiiiiiiiiiiiiiiiiiiiiiuijjiiiiuiijiuijuiiiiiiiiiiiijiuiiiiiiiiiiijiiiiiiiiiirjiiriiniiiiiiiiiiiiiiijiiiiiiuiiiiiiiimriiiiiiiiijiiiiiriijrunrg 


VULCAN 

Clamshell  and 
Orange  Peel  Buckets 

AH  work  from  blueprint  to  finished 
product    done    in    our    own    shops. 

Dredging  Buckets.  Hydraulic 
Dredging  Equipment.  Complete 
Dredges.  Repairs  to  all  tvpes  of 
Buckets  and  Dredges.  New  Cata- 
log— just  published — shows  in  re- 
sults of  50  j'ears  pioneering  ex- 
perience.    Send   for  your  copy. 

VULCAN  IRON  WORKS,  mc .  Jersey  City,  N.  J 


,A.ma^Bi 


BYEJfS  ^^^  - 
Full  Cirde  G-ane 

OPERATOR  can  raise  or  lower 
the  boom  under  absolute  control 
while  lifting  or  dropping  bucket, 
rotating,  or  traveling.  Exclusive 
Byers  feature;  many  other  points 
just  as  important— study  them  all 
in    interesting   Bulletin,  Just  out. 

The  Byers   Machine    Co. 

250   Sycamore   St.,  Ravenna,   O. 
f  /l^ents  in  Leading  Cities 


iiriiiitmitiiiiiiiiiiiiiiiiiii 


A 


Aden    Grab    Buckets 


Bll     tlK. 


the 


cJlht 


rith  material, 
thereby  insuiing  a  greater  dlgKlDK  power 
and  absolutely  no  loss  of  power  at  any 
stage  of  the  closing  action.  Writg  for 
lujthcr  intormatton. 

The  Aclvance  Engineering  Co. 

Offices:    6543    Mctta    Street 
Cleveland.    O. 


niiiiiiinmiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiJiiiiiiniiiiiiiiiiiiiiiiiiiiiijiii iiu lu iiiiiiimiiiiiiiimiiiiiiiiiiiiiiiiiiiiic 


■':imiiiiiiiiiiiiimiirriiiitiiiiiirmiiriiiii 


iiiiiiiiiiiiiiiiiiiiriiiiiiuiiiLUUiiiiiiiin' 
uitrMiiiMiiiniiMiiiiiiiiiiiHiiiniiiiuiiiiiiiiiiiiiiiiiiMiiNiiiitiiiiniiiiiiiuiiiniiitiiiitniiniiiiiiuiiiMiiiiiiiiiiiuiiMiiiiiiMiiiiiMi^ 

I     COMPACT— STURDY  I 

E  When  it's  done  with  i 

I  OSGOOD  I 

I  it's  clone   economically  g 

I  Steam  Shovels    ,',-6   cu.   yds.  | 

I        The  Osgood  Co.,  Marion,  Ohio,  U.  S.  A.  | 


HiiiriiiiMiiiiiiiiiiiiiiiiiitMiiiMiimiiimirriin 
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iitiiiiiiimiiiiiiittiiiiiiiiMiiiiuiiiiitiiHiiini 


iiiitiiiiiiiiiiiimiimiiii: 
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Biumiiiiiiuijijuiiiuiiijiii iiiiiiiiif I ijiiiiiiiiiraiiiiiijiiiiiii iiiiiiuiiJiiiiuiiJMJiiiiJiriiiiiiiiuiiiii luiiiiiiiiiii 

|uiiiiiijiiiiiiiuiijjiMjujiijiiiJuiiJjiiijiuiiuiiuuiJiiiiuiiiiiijiiiJuiJiiiiiiiiiiiiiimmuuiiuiLUJUiJuumuiUJiiiuiiuiumujiMiiiiinii^ 


"TOLEDO  CRANES"  | 

Stop  Man  Power  Waste 

"Toledo"    standards   guarantee,    latest   practice    in   de-  i 

sign;   positive  engineering  and  accuracy;   smoothness;  = 

speed     and     power    with    flexibility    and    economy    in  | 

operation.  f 

What   are  your   requirements?  5 

THE  TOLEDO  CRANE  CO.  | 

Bucyrus,  Ohio  | 

Successors  to  B 

The  Toledo  Bridge  &  Crane  Co.  | 

luiiiiiiiiiiiiiii tiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiriiiitiiiiiiiiiiiuiiiiiiiiiiiiiiiNiitiiiiNiliiiitiiiiitiiiiiiiiliillllillillllluiiirilillliitiiiiiintr 

SiniiirilliiiiiiiiittiiiriiiiMiiiiniiiiiiniiiitiiilllliiiiitiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiililiiiliiiiilliiiiiiiliiiiiiliiiiiluiiliiiiiiiliiiiuiili!: 


The   Tj-po  BC  "Industrial"  Crawling-  Tractor   Crane  presents   an  = 

ideal   si>liilii)n   to  the.  mcKli-ratp  size  manufac'tunng   plant's   material  = 

handling  problems  i>ecau6e  ol  their  all-around  utility  and  surprisingly  = 

low  cost  of  owning  and  operating.  | 

This  typo  of  crane  is  built  for  gasoline  operation.    The  gasoline  i 

crane  has  many  advantages  in  doing  work  within  its  capacity.   When  i 

it  isn't  working  it  isn't  eating  up  fuel.    When  the  job  is  finished.  = 

shut   oft    the    throttle   and   all   exrienso   stops    until    the   work    starts  E 

again  | 

Write  today  for  Catalog  No.  1X.3.  I 


i  SKW    YOKK 

i        riO   Church 

i  I'HIliADBLr' 
£        Wiclonor  Bids 


-  IndustrialWor^ 

'IIIA    1.     BAY-    CITY.  .fT  MICHIGAN 


IMo. : 


All 


lis  EnKlnccrlriK  Co..  Uirmli 
1. ;    J.    0.    Mllli 

n.  nopkii 


(■nic.\Go 

MrConnkk    Bldg. 

DETBOIT 

Book   BullOUiE 


&    Co, 


St.    louls. 
&   Co.. 


.  N.    B.   Llvi 

San  Francisco.  Cal.. 
Equipment  Co.. 
Seattle,  Wash. 
I/jcomollvo  Erection  and  Wrecking 
Cranea.  5  to  160  tons  capacity.  Pile 
Ilrlvcrs.  Pillar  Cranes.  TransfiT 
Cranes.   Ball   Sa».<.    Grab   Buckets. 


suinmiiiiiriiiiiiiiiiiiiiiiniiiiMiiriiiiiiiiiiiiitiiiiiiiiiMiiiiiiiiiiiiiiiitiiiMiiiiiiiMiiiiiiiiiuiiHiiii iriiiiiiriiiriiiiiiifiitiiiiiiiiiiiiiiiiu 


IfOCOMOTIVEl 


Breakage  on  one  of 
these   fine  cranes 
is  practically  un- 
known.    Why? 
90/,  Steel  Cast- 
ings. 


Ohio  Locomotive  Crane  Co. 

101    So.   Sandusky  Ave. 
Bucyrus,   Ohio 


.iiiiiimimnmiiiimimiimiiiimiiiiiiniiiiiiiiii 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiin: 


iniliiiiiilliriilllllltlll). 


CLEVELANn 
CRANES  1^ 

What's   tlic   size  of   the   crane  you   arc 
fisjuring  on  ? 

If  it's  anywlicre  from  250  lbs.  to   500 
tons  Ci.i-VEl.AMi,  (if  oiiirsc! 

The  C^lcvclaiicl  ('i-aiic  «S.  h.n<>iMccrin^  C^o. 
wicKi.ri'Fi;,  o. 

50   Church   Si.,  First   Nat'l   Bank  BhlR., 

New   Vrirk  lily  PillshurKh,    Pa. 


We  Dig  and  Refill  Trenches 

I  For  water,  sewers,  gas,  conduits  and  drains. 

i        Pipe   laid  hy  contract  and   installation  of  water  systems 

I  Trench   Machines   and    Backfillers    For   Rent 

I  W.  G.  FRITZ  CO.,  INC.,  Contractors 

I  2S6-260   Vnllcy   Road,   West   GiiinRC.   N.   J. 

~iiiiniiitiiiiiHiiiiinnuiiniiiitiiiMiiiiiiiiiiiiiiiiiiiiiMiiiiiliiiiiitiiiiiiMiiit(iii 


WELDING 
WIRE 


-RQJEBJ-iNG 


WIRE  ROPE 

John  A.  Koebling's  Sons  Co.,  Trenton,  N.  J. 
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u3nQfl/r   oC  FroahsiM 


The  Trident  Oil  Enclosed  Gear  Train  Elim- 
inates Corrosion. 

Foreign  matter  cannot  lodge  in  the  protected 
Trident  Oil  Enclosed  Gear  Train, 

Wear  is  eliminated  by  correct  lubrication 
in  the  Trident   Oil   Enclosed   Gear    Train. 

The  oil  around  the  gears  does  not  freeze  in 
the  Trident  Oil  Enclosed  Gear  Train. 


Greater  accuracy  —  longer  life  —  in- 
creased revenue  are 
assured  by  the  Trident 
Oil  Enclosed  Gear 
Train. 

NEPTUNE  METER  COMPANY 

NEW  YORK 

Pioneers  in  Meter  Progress 


TRIDENT  INTERCHANGEABILITY  APPLIES  TO 
EVERY  PART  OF  EVERY  TRIDENT  METER 
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LUNKENHEIMER 

Vklyes  and 
Engineering  Appliances 

GLOBCGATE.CHECK,  Xi^S  LUNKENHEIMER  =£;  WATER  COIUMN5,COCKS, 

POP  SAFETY. BLOW-OFF.  ^..„5T-J.°.?,'r'";,-;r,„,o,  WHISTlES,INJECTORS. 

THROTTLE.  SAFETY  h.o~c».oc  t~o_^«.|_~c  5Ptc...„c5  lUBRICATORS.OIL  *nO 

NONRETURN VALVtS,ETa  j;S:°o' CINCINNATI     °°.'J§~  GREASE  CUPS.ETa 


SAFETY-ECONOMY-PERMANENCE 


MiiiiiniiiiiiirniiiiiiiiiiijiinniiiiiiniuiiiiiiiiniiiiiiiHiiMiiiiiiiiiriiii iiiiyiiniiiuiiiuiic    |iirriiiiiniiiiiiijiiiiuiiiiiiuiiiiiiiiiiiijiiiiiiiijiiiiLiiuiimuiiiuiiii 


UIUUIUUUUIUIIIIJUUIUIIIIIIII^ 


Buy      "_.„ 

valves  with  the 
Jenkins  "Diamond 
^fa^k"  and  signa- 
ture cast  on  the 
body. 


I    The  Hersey  Disc  ivieter,  Model  Hi-,  is  the  product  ot  thirty-  I 

I     five  years  of  experience  and   refinement  in  the  m.Tnufacture  | 

I    of  water  meters.  = 

I    This  model  in  the  smaller  sizes,  together  with  Model  IID  in  | 

I     the   larger    sizes,   form   a   series   which    excels    all    meters   of  | 

I    all  makes  in  all   those  essentials  which   E;n   toward   making  | 

I    up  an  exceptionally  desirable  meter.  | 

I               HERSEY   MANUFACTURING  COMPANY  I 

I  Bostui,  New  York,  thlcajo.  ColumbUb.  O..  I'liiUcMpliu,  Allarila,  San  Francisco  | 
riiiiiiiiiiiriiiiiiiiliiiilllliliiiiiiiiiiiiiiiitliliirililllllllllltllltlllllllllllltnillllllliliiniiiiiiliiiiiiiiMiiiiiiiiiiiiiiiirimiliiitniiiiiiiiiiiniin 
uiUlUlllullllllllulllllllllllllllMlllllliiiitiiiiMlilllllllliiliiiiliiiitiiiiiiiitiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiMirinnillllllMUlDlllulllillllMluiu 

I                                     Nicholas  Engel  i 

JOHN  FOX  &  CO. 

I             Cait-lron    Water,   Gas  and   Flange    Pipe,   Special    Castings,  | 

I                 Fire  Hydranll     V»l>e.     r.pnpr^l  Fnnndr.  >n,l   M.rhin.  U/»rL  i 


Fie.  28S 


Jenkins  Extra  Heavy  Brass 
Gate  Valves 

Sectional  view  Fig.  282,  outside  screw  and 
yoke,  rising  spindle.  These  valves  are  ver^- 
heavy  are  suitable  for  steam  and  water 
service  of  all  kinds  under  heavy  pressures 
and  high  temperatures.  Especially  adapted 
for  service  in  modern  high  pressure  power 
plants.  Suitable  250  pounds  steam  and  400 
pounds  water,  working  pressures. 

JENKINS   BROS. 

New  York  Boston  Philadelphia         Chici«0 

Montreal  London  Havaiu 

FACTORIES:  Briilgeport.  Conn.:  EUzabetb,  N.  J.; 

Montreal.  Canada. 


2S3  BROADWAY 


NFW  YORK  CITY 


i  SLLlCLGAlhS  = 

I  Shear,  Flap  and  Butterfly  Valves  I 

I  FLEXIBLE  JOINTS  | 

i  COLDWELL-WrLCOXCO  | 

I  MEW  wiMnxoic   NEWBURGH     N.Yl    I 

'jiiiiiiiriiiiiiiiitiiiiiiiiiiiif iniiiiiiiiniitiiiiiiiiiiii I iiminiiimiiiiiiiiiiiiniiiniiiniiTnnMiMnnnimmmiiiiiiitinfi 


F<iiiniiiiiiiiiiiiHniuiiiiiuuiitminiiranuiiiiiiniimniuMuiuiiiiiiuiiiiiiitiitiiiiuimirmmninmiiinnnniinnmiiiimfiiiiiim^ 

^iiiiiiiiiiiiiiiininimiiiiiiiniiniiuiiiiiimiiiiiimiiiiiMiiiiiiMiiiiiiiiuiiimiiiiiimiiiiiinuniiiiiuiiHiiiiMiitiiiniiin 

I        PITTSBURGH  FILTERS        | 

I  Complete  equipment  | 

I  Consult  us  I 

i      PITTSBURGH  FILTER  &  RNGRG.  CO.      | 

I   ttsburjih.  Pa.  OIL  CIT"^',  P.\.  Kans.is  City,  Mo.    | 

itiitiiiiiiiiiiiiiiiiriiitriirtiiirtHiiiiriiiriiiiriiiriiiliiiriiiiriiiniminiiiiiMiiiiitiiiiiiiriiiiiiiiiiiiniirMiiiimiiiiiiiiinriniMiriir 

I       THE  VENTURI   METER       1 

I  For  Water,  Sewajjc,  Gas,  Air,  Steam —  I 

I  in   fact  everytliing  that   Hows.  e 

i  Biillfliru    nil   Rfqurst.  | 

I  BUILDERS  IRON  FOUNDRY,  | 

3  Prf)videiicc,  R.  I.  | 

nflllliriiiiriilriiiiiniriiirniiriiiiiiiittiitiiiittiiitiiiMiiitiiiiiililllltiillllliiiillililllllllllMiitiiiriiiiiiiiriiirilllrllMlltlirrilirrnilinitrilirii: 
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>»^    Clean  Water  Mains       ^-'ii^"""^ 


or    W.I.-,   Cc.mp.,„>.. 


National  Water  Main  Cleaning  Company,- 


WAYEK- fit  fdr  use 

Filtration  and  Water 

Sollening'  Plants 

ROBERTS  FILTER  MFG.  CO. 

DARBY  PA,     IU'Y.jr{OlliCe   Flat  Iron  BUg 


%,\     I 


/I     i 


iiiiiiiiiittiiiiiiiiiiiiiniiiiiiiiiiiiiiimiiiiiiii 
iiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiimmiiiiitiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiitiiiiiiiiiimiiiiiiiiiiii 


Water  Softeners,  Filters 
and  Heaters 


1  foi  Bo.kt  Fctd-N 


GRAVER  o>*orato» 


ScmI  Tanks  and  Steel  PI. 


niirmMiiiinitiiiimiiMiimiiiiiiiiimmiiiriiirrmmiirniiniiTminnnnTTTnnmimniTTTnnuirn 
'jiimmiiniiiiiiiiiiiiiiiiiitiiiiiiiiiitiiiiiiiiiiiii 


nimiimiiiiin        z 


nmmmx 
\mmm 


INTERNATiONAL  FILTER    CO. 

3D  South  Dearbarn  St.,  Chicaqn 

New  York  QfficB.-WooJworthautldinq 


niinmminiiiuiiuiiiiiiiiiiiiiiiniiiuiiuiiiiiiinMiiniiiiinuuiiniiiiiiiiuMiiiiiiuiiiiiimmmiiiitniiiiiiiiiiiiiiiiiiimiiiiimiiiiiiii 

^triiiiMiiNiiiiHiimiiiMiiiiiiiiiiiiniitniiMMininiininintiMiiiiHiitrrnMiirtiiiniiiniiiiiMntMiniiiriiiiiMiMHiiinnirMiiiiMiimim^^^ 


WATER  SOFTENING 
AND  FILTRATION  PLANTS 


\MKRI(\V   WATER  SrtFTENKB  COMI'AXY 
Jth   and   I.KllKiH    AVES.  PHILADELrUIA.  PA. 

N'o  affllialioii  or  uorkiiig  agreement  with  anp  of  our  comnelitors 


.imilllllllltllllltlllllllllll 


llllllllltllllllln        P 


Heciro  Bleaching  Gas  CoJ 

PIONEER  MANUFACrURERSo/UOUIDCHlDRlFrt    | 

P/tni  MAGASA  FAUSSY  = 

/faH0i?crl8Ea9t41CStjnM  New  York    Chico^  olSct  II  So  LaSoNe  Si      | 


Mrtillllllliltiiiitrtiiiilliiillilllillllillltlili 


I  Rensselaer  VALVE  Company  | 

I  Designers  and  Builders  of  72-in.  and  Smaller  | 

I  Hydro-Electric  Valves  for  Throttling  | 

I  and  Controlling  Conditions  I 

I        RENSSELAER  VALVE  CO.,  Troy,  N.  Y. 

iMniiiiriiiiiiiiiitiiiiriiiiiiiiiiiiiiiiiiitilllliiiiiiirMiiiiiliriiiiiMiiiiiiiiiiiiiiirllirriiii'iiiiMiiiriiiitiiiiiiiiiiiiiitiiiiriiiiiiiiiiiiiiiMiitiiiiiir 
ii(iititiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiriiiiiiiiiiMitiiiiiiiiiiiiiiiiiiiiii|; 
/\re    You   Wasting   Time 

Willi   a   wrolu 
_     _^  .111,=   oir  the- 

I   WORITE" 
isil,l|.     rati'lirl 
UKKN(  11 

llKrlpi  Ihi'Mul  UN  all    I  In 
<irppne.   Tweptl    &    f 
loii  Diiiini-  SI.,  N.^  ( 
TiirlliiiiiiiiiiiritiiriiiirMiiriiiiiMiiitiiiiii 


-        \\  &  T  tifiipmcni  used  iii  StcrilreiBg  tbc  Wai«  Supply  at  Corning,  N.  y. 

Accuracy  Is  Essential 
In  Chlorine  Control 


:r: 


II 


IN  sterilizing  water  by  Liquid  Chlorine, 
it  is  essential  that  the  control  appara- 
tus be  absolutely  accurate.  If  it  has  been 
determined  that  a  chlorine  feed  of  say 
five  pounds  per  hour  is  required,  it  is 
fundamental  that  just  five  pounds — no 
more,  no  less,  but  precisely  five  pounds 
shall  be  introduced  to  the  water. 

This  requires  that  the  chlorinator  not 
only  feed  regularly  and  continuously,  but 
that  the  chlorine  flow  meters  be  positively 
accurate. 

Absolutely  accuracy  is  obtained  by  the 
W  &T  Chlorinator.  All  W  &  T  Chlorine 
meters  are  hydraulic  in  principle.  If  they 
operate  at  all,they  must  operate  correctly. 
The  positive  accuracy  of  the  W  &  T 
Chlorinator  is  one  of  the  outstanding  rea- 
sons for  its  supremacy  in  the  field  of 
water  purification. 

Write  for  Interesting  free  literature 

Wallace  &  Tiernan  Co.,  Inc. 

Manufaauren  ofH^&T  Equifmciil  Jlr 
Fa/xr  and  Textile  Jikac/iing  and  IV IS  /' 
Chlorine  tontrul  Ajtfaiatui  for  &u/mw;/w 
I'oul  Sterilisation.  Alio  the  Booth  Dry  Feedn 
forlhe  apl'licalioii  of  Pulveri-Md chemical ,. 

NKWARK,  NEW  JERSEY 


Chkaj^., 
I'lllabiMth 


Branch  Oj/ic 
Atlanta 
Uallaa 

TiFRNA.N,  Lin. 


San  Francisco 
Kan&is  City 

n,  C;in.iJa 


iliiiiiiiiiiiiiiiii  iiiiiiiiiiiii  miiiiiiiim  iimimiiiii  iiimiiiiNi 
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Vol.  87,  No.  26 


tiiitiiiiiiiiiniiiiiiiiiiiiiiiiiiiii 


iiiiiitiiiniritiitiiiiitiiiii^     'Jill 


GRAVITY 


PRESSURE 


I  FILTERS  I 

i  DRY  FEED  I 

I  CHEMICAL  MACHINES  | 

I  Write  for  Bulletins   19-2-3  | 

I  The  total  daily  capacity  | 

I  of  municipal  filtration  plants  | 

I  installed  by  us  is  | 

I  ONE  BILLION  GALLONS  | 

I  Supplying  500  communities  | 

[  The  New  York  Continental  j 

I  Jewell   Filtration   Company  | 

I  NUTLEY,  NEW  JERSEY  | 

I  111  W.  Monroe  St.,  Chicago,  111.  | 

I  New   Birks    Building,   Montreal.  | 

I  Originators   of  Mechanical  Filtration  | 

I  Member  Associated  Manufaclurers  of  floater  Purifying  \ 

I  lujuipment.  = 

riimnniimrimniiiiiiiimiimiiiiirinniiniiiiiriiiiriiiriiiiiiiiiiriiiriiirMiniiiiiiiiiiiiiiiiiiiiiiiriiiriiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiriiiiiif: 
iiiiijiiiniiiiiiiiiiiiimiiiiiiiiiiiiriijiMiiiiiiiiiiiiiuiiiiiiuimiiie 


tiiiiiiitiiiiiitiiniiiriimiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiniiiiiic 

In  These  Abnormal  Times  \ 

Information  in  respect  to  Commercial  Credits  and  i 

Investment  Securities  is  most  essential.  | 

A  liighl\^  developed  Credit  Department  and  an  In-  I 

vestment  Securities  Department  are  only  two  of  the  | 

useful  features  of  the  service  which  we  render  to  I 

customers.              | 

The  Coal  and  Iron  National  Bank  | 

CITY  OF°  NEW  YORK  | 

Capital,    Surplus    and    Profits,    $3,000,000  | 


STEVENS 

Water  Level 
Recorders  and 
Indicators 


for  water  power  plants,  tides,  irrigation,  city  water  | 

suppl\-,  sewers  and  drains.  | 

Let  Stevens  Recorders  Plot  Your  Hydrographs  | 

Direct  Acting,  Long  Distance,  Duplex  and  Differential  | 

Recorders  and  Indicators,  Transits  and  Levels.  | 


^iiiiniitiiiii)iriiiriiiriirtMniiiimrnirMiriiiiii)iiiiiiiiiii[iiiii)iiriiirMiiiiiirMiti)iiiiirMiriiirniirriiiiiiiiriiitiiiiiiiiiiiiiriiiriiiiiiiimiiiip 
;Jilllllllllllllllllllllllllllflluilll]lllllltllliliiiiiiilllitiitiiiiiiiiniiirnriiiiiiiiiiiiiiiiiiiiiitlllllllllliiiilM]llimilimilllllltIUI|]ltllliriiiii|[: 

1922 

I    January  12th  Issue    | 

I  will  be  the  | 

I  Road  Show  Issue) 

I      Send  copy  in  today  'j  mail      | 

fiiiiiiiiinuiiiiiiiiMiiiiiiiiiiiiniiiiiimimiiiiiMiimiiMiiiiiimitiiiiinniniiminMinimiinimiiiuiiiitiinimmiunin 
s:iiiiiiiiiMiiiiniiMniiiiMiiMiuiitMiiMiiniitiiiuiMiiitiiiinrnniiinniiniiniiiMinmimtimnnmiiiiiimniiniimiiiiiiMiiiiiiiiriiiiiiiii£i 

PITTSBURGH 
I    METER  C0NR4IIY   I 


'N 


i 

Lc 

Bulletins  on  request                                         = 

Hydrographic   and   Surveying    Instruments                             5 

upold    Voelpel   &   Co      109  E    70th  St..  N.,   Portland,   Ore.          | 

J 

„.„ iiiiiniiiiiii iiiinliiiiiii iiiininuiu 

Water  Meters 

for  all  Domestic 

and  Industrial 

Services 

East  Pittsburgh.Pa. 

New  York 
Chicago  -  Kansas  City 
Los  Angeles -Seattle 
Columbia,  S,C. 


AMBURSEN  DAMS 

soivc  Diiricult  Foundation  ProbUms 
IliKlii'sl     iluill,     I.M;    leil. 

l.owi'Ht    Iluill,  (>   ri'i't. 
I.onRl-Ht   Kullt,  8,0110  rri't. 

.ShortCHt   Built,  3I>   fi'i-l. 
S.n.;    /or     Co«l    Data,    Ulirnlute.    fh,.l;t, 

Ambursen    Construction    Co., 


iiiniiiuiiiimiiinmmnnmiiiiiiniliiHllit 


I  City 


Water  Gates,  Fire  Hyclrants,  Gate  Valve* 

have  cii>m(Piiv|r;ititl  their  officirnoy.  rolinliility  .and  low 
m:iin(i  tiruir.-  .-"-I  in  nist;ill:>liniis  ilinnik-lu.ul  tliv  coun- 
try.     f.OO  liiffirinl   .size.-<  anil   lypis.     Si'nil   for  Catalotr. 

The  Kennedy  Valve  M(g.  Co.,  Elmira,  N.  Y. 
New  York       Boston       Chicago       San  Francisco         211 
^miimiiiiiimnmiiiiiiiiiiimitimiiiimiiiiiiiiiriiiiMmiiiiiiiiiiiifiiiiiiiniiiiiiiiiii 


N.  w  York        Atlanta 
^iiiiiiiniiiiiiiiiiiiiiiiiiiiniiiiii iiuiiiiimiiiiriiiiiiriiiiiuiiiri iiiiiiiiiiiiiiiiiiiiiii jiirjiiiuiiiiii 

Kiuuimijiiiiiiiiiiiiiimiiiniiiiiiiiiiiiiiiin iiiiiiiiiiim iiiiMniiiiiiiuMiiiiiiniiiiMnuinMiHiiuiiiiiiiiiiimiinMiniiiiiiiiiMnMiHiiitiiiiiiiiiiiiiiniiiMiiiiiiiiiiiiiiiiiniiiiriiiiiiiiMJiiiiHiiiinMiiiiiiiiMiiiiiiiiluiilllllliliiuiujiiiiiiiiJUiiiiiiiuiiuiliui 

CHLORIDE  OF  LIME 

For  Purifying  Water 
Pennsylvania  Salt  Mfg.  Company,  Philadelphia,  Pa.,  U.  S.  A. 


miiimimiitniiiiiiiiiiiriiiiiiiii 


iiiiiiiniiiiiiiiitiiiiiiiiiimiiiiiiirnii; 
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CRANE   CO. 


No.  7  Brass 
Globe  Valve 


We  are  Manufacturers  of  about 
20,000  articles,  including 

Valves,  Pipe  Fittings 
and  Steam  Specialties 

made  of  brass,  iron,  ferrosteel, 
cast  steel  and  forged  steel,  in  all 
sizes,  for  all  pressures,  and  all 
purposes,  and  are  distributors 
through  the  trade,  of  pipe,  heat- 
ing and  plumbing  materials. 


>     i* 


Malleable  Iron 
Elbow 


Malleable  Iron 
Return  Bend 


Reducing 
Flanged  Tec 


No.  962 
Pressure  Regulator 


No.  20   Horizontal 
Brass  Check  Valve 


Union 


SALES     OFFICCSf 

BOSTON 

SPRINGFIELD 

HARTFORD 

BRIDGEPORT 

ROCHESTER 

NEW     YORK 

HARLEM 


WAREHOUSES     AND     SHOWROOyS. 


ATLANTIC     CI7 

NEWARK 

CAMDEN 

BALTIMORE 

WASHINGTON 

SYRACUSE 


BUF 


ALO 


SAVANNAH 
ATLANTA 
KNOXVILLC 
eiRMINGHAH 

CRANE 


MEMPHIS 
LITTLE    ROCK 
MUSKOCEC 
TULSA 

OKLAHOMA    CITY 
WICHITA 


MONTREAL,  TOR 


CRANE  CO. 

836   S.    MICHIGAN    AVE. 

CHICAGO 


INDIANAPOLIS 

DETROIT 

CHICAGO 

ROCKFORD 

OSHKOSH 

GRAND    RAPIDS 

DAVENPORT 

DE3    MOINEB 

OMAHA 

SIOUX    CITY 

MANKATO 


PEG.        CRANE-BENNETT.  Ltd. 


WORKS)  CHICAGO  AND  BRIDGEPORT 

SEATTLE 
TACOHA 

portland 
pocatello 
salt  lake  city 

OCDEN 

RENO 

SACRAMENTO 

OAKLAND 

SAN     FRANCISCO 

LOS    ANGELES 


ST.    PAUL 

MINNEAPOLIS 

WINONA 

DULUTH 

FARGO 

WATERTOWN 

ABERDEEN 

GREAT    FALLS 

BILLINGS 

SPOKANE 
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jiiuiiiiiiMiiiMiiiHiiijiiiiiijjiiNniiriijjiiiiiiiiiriiiriiiiiiiiijiiiiiMjiiiij iijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iriru riiiiriiimiuiiuii: 


_the  Story  at  a  Glance 


Ludlow 

Double  Gate 

Valves 


Simple    in    construction    —    few 

parts. 

No   locking:   or   wedginc  of   pates 

till  directly  opposite  port  or  valve 

openinp. 

No  grrinding^  or  draegin?  faces  of 

gates  on  seats. 

No  bindingr  of  stem  in  wedee. 

No  stripping-  thread   from  stems.. 

Less  wear  of  faces  and  pales. 

Work  equally  well  with  pressure 

on  either  side  of  p-ate. 


£^  Just  ask  the  next 
Valve  Salesman: 
Do  the  gates  grind 
and  drag  shut — or  do 
they  wedge  shut,  tight, 
like  the 


LudI 


ow? 


He'll  have  to  be  a 
mighty  good  salesman 
to  answer  satisfactorily 


Send  for  the  1921  Catalog 

The  Ludlow  Valve  Mfg.  Co. 


Troy 


New  York 


BRANCHES:   New   York     63 
Slrrct:    Philadelphia.    H.irrlTOn 
llnnni    Bank    BulWlinif:    Chlrnirt 
City  Onirc.  B.  A.  Lore  niiilillni 
Wilcox.  Amcrlran  Trust  tllilir 


Onid    Slrcrl;    Boiilon.    112    Water 

Bllllrllnir;    Pllti.burirh.    Flmt    Nn- 

I,    ii:w  (i:i.-.   The   Kookcry:    Kaniuiii 

r.    Southim  Kepri'scnlotivc:  W.  F. 


"WATCH  DOG" 


WATER  METERS 


Accurate 

Durable 

Efficient 


GAMON  METER  COMPANY 

Main  Office  and  Works: 
^E\^ARK   NEW  JERSEY 


s 


IMPLEX 

Venturi  Tube 

METERS 


I        For    checking    up    reciprocating    pump    performance    and  | 

i        Hetermining    slippage    due    to    imperfection    or    wear    in  1 

I         valves;  for  measuring  delivery  of  centrifugal  pumps  and  | 

I         figuring  pumping  station  efficiency  ;  for  distributing  propor-  | 

=        tionately   the  cost  of  water  supplied   to  several   districts;  | 

I        for  checking  up  the  performance  of  filter  beds;  for  detect-  | 

I        ing    waste;    for    recording    daily    amounts    of    sewage  f 

I         handled,   and   planning  future   extensions,   etc.,   etc.  I 

I             SIMPLEX  VALVE  &  METER  CO.  | 

i                 5722  Race  St.,                          Philadelphia,  Pa.  I 

^■iirniiiiiitiiitiiiiiiiiiirMitiiiitiirtiitMiitiiiniiiiiiiiMiitiiitiruiiniiiiiriuiiiiMriiiiiMifiniiniriiitiriiiirMtriHiiMiiHiMniiiiiirMiiMiiiiii^ 
^rilllllltlllllirilltlltllllllltllllMUIIIIimilllMIIIIIli tllllllllllliillll tMlimiuiirj rliiniiir 


I  THE  wHrrB<^ 

=  STAR  VALVE 


3Mj|^Biai^6flfiini08;:i^ 


iiiiiiimiiiiinmB 

l)IMIIIIIIIItll(lll|£ 


n, 


yccs 

temperature 
instrurnents 


Tiidicatinji 
Rrcordini: 
Controllinji 


^ior  Instrument  Companies 

Win  iu>ri:u,    \,    ^ , 

Thrre    Is     a    9iM»    or    ^»^    Tpinporatiirp 

Instrument   fur    K»cry    I'urposc 

IMIIIIIIIIIMIIMIIIMIIIMIIMIIIIIIIIMIIIMIIIMIIIMHIIII 
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■\Iunioipal   Engineer! 
moderate     cos 
*'Mirhigan  Pipe"   permits 
lowered    estimates,    or 
greater    extensions    oi 
water    main    systems, 
.■Vliehigan    P  i  i 
shipped  immediajtely  fronii 
stocks  on  hand. 


The  permanency  and  ex- 
cellent  water  service  of 
"Micshigan  Pipe"  lines  i 
attested  by  a  weivlth  of 
installation  data  covering 
more  than  40  years  of 
water-works  service.  Ask 
for  the  JUlchigaQ  Pipe 
data  book. 


The  Michigan  Pipe  Company,  Dept.  17,  Bay  City,  Michigan 


New  York  City.  N.  Y 17  E.  42nd  St.  ClcvelaniJ.  Oliio 910  Ulmer  Bldg. 

Oklahoma  City.  Okla 17  N.  Dewey  St.  Chattanooga.   Tenn 70y  James   Building 

Chicago.  Ill 15  E.  Van  Buren  St.  Montreal.  Quebec.  Canada 304  St.  James  St. 

Boston,  Mass 93  Broad  St.  Philadelphia,  Pa 318  Widener  Bldg. 

iiniiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiimiiiniiiiiiiiiiiMiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiuiiiiiiiiniiiiiiiimiiiiiiiimiiiM 


^tiiiiiiitiillllTliiliinrriiiiiriiiittiiiitiiiriiitiiii 


liiliiriinillllMlirruriiijiilliriiiiiilllimrriiiirilirir iiiriiiiiiiiiuii!:      Ifillliiiiuiii iiin: 


Wire  wornid  and 
continuous  stave 
wood   pipe   for — 

Irrigation 

Water  Works 

Railroads, 

Mines,  Etc. 

Water  pipe — made  of 
clear  WashinEton 
Yellow  Fir.  Steam 
pipe  casing — made  of 
Washington  Cedar,  as- 
bestos or  tin  lined  for 
insulating  under- 
ground  steam  pipes. 

Write  for  Catalog. 


iiiiiiiiijiiiiiimri^ 


I     AMERICAN    WOOD   PIPE   CO.,    TACOMA,    WASH 


Wyckoff  Wood  Pipe       | 

I  Carries  14  to  20%         Frost   and    corro-  | 

I  more   water    than         sion  proof.     Send  | 

I  iron   or  steel   and         for    our     Catalog  | 

I  lasts  longer.                   for  full  details.  | 

I  A.  Wyckoff  &  Son  Company,  Elmira,  N.  Y.  | 

I  H.    H.    While.     l.t^CI    Fourth    Natl,    B;ink    Bldff..    Atl.inta.    Ga.:        I 

S  Johnson-Pclcrs  Co..   Pittsburgh  Terminal   Warehouse.  Pittsburgh,       i 

3  Pa.:    Valley    Supply    Co..    Coal    Exchange    Bldg..    Scranton.    Pa.       = 

PiiiiTiiiiiiiiiiirriiiiiriiiiiiiiinTniiiimtniiiiirmrriiiitiiiriiiiriiiiiiiiiiiNiiiiiiiNiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiii   i   ii   ii  iiiiiiiniiiF 

•JiiriniiiiiiiiiiitiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiJitiiiiiiiiiiiiiiiiiiitiiiiiiiitiiiiiJiiiiiiiiiiiiiiimiiiiiiiitiiiiiiiiiiiiiiiiiii    I    I   tHiiiiiuiii^ 


Meets  Many  Requirements. 
Durability  and  Economy. 

Engineers    know    its    real    Value.      Will 
furnish    Pipe   tf>   suit    Cfjnditions.      Write 

for  our  New  Catalogue,  where  it  gives 

you  full   information. 

Standard  Wood  Pipe  Company 

Williamsport,   Pa. 


iiiiiiiiuiiiiiuuiiiniiiiiiriujuiiniiiiittiitniiiimiitniii 


Pacific 


REDWOOD 

AND 

DOUGLAS  FIR 


Pipe 


Write  for  Catalogue 


I     8  Rector  St.,  New  York  306  Market  St.,  San  Franci«co     = 

I  169  Washington  St.,   Chicago  S 

^iiiiiuiiiiiiiitiiirtiiitniiitintiiltriMitMiiiiiiiiiiMiiiiiiirriiirMt[iriiiii)iiiriiritilltMiiiiiittNiiitiillltllt)lllinirrtiiittiitiiirrilirtiil(inriiir; 
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amniiMiHuuiiniuuriiiiuMiiiiiiuiimiitiiiiiiiiimiiiiiinirniiiMiimiimniiiiniiiriiiimiiiiiiiiiiiiiiMiuimimMiiiiiMniiMinimm^        '■'"■■'■■■HmirMiiiiniMitrMniiiimiMiimimiMiiMiiirnmiimirNiitniniiiHiiiiirnimiitmrmiinrninmimriMinrinmimum^^ 


SATISFACTORY    RESULTS 
RAPID  INSTALLATION 
ECONOMICAL  OUTLAY 


'^¥iiil  filikiriirvEfEb  pipe 


Mines,  Mills,  Hydraulic 
Operations,  Hydro- 
Electric  Plants, 
Dredging,  etc. 

Furnished  Asphalted  or  Galvanized  from  3  to 

42  inches  diameter  and  fitted  with 

forged   steel  connections. 

Hj'draulic  Giants,   Flexible  Joints,  Valves  and 
Fittings  for  complete  installations. 

Ask  for  Catalogue  5  K. 

AMERICAN 
SPIRAL  PIPE  WORKS 

CHICAGO 


Easily  Carried 
By    One    Man 

This  light,  durable  machine 
will  be  sent  on  approval  for 
30  days'  trial.  If  not  as  rep- 
resented, send  it  back. 

Corporation 
Tapping   Machine 

Write  for  latest  bulletins 
of  tliis  and  other  water- 
worlis  appliances. 

The  A.  P.  Smith  Mfg.  Cn- 
East  Orange  N   J 


Every  joint  tight 

UNKERSfiL-fPIPE 

no  packing     no  calking     no  bell  holes 

— water  supply — fire  protection— scwag^e  disposal — sub- 
aqueous lines — oil  distillation — refrigeration — central 
station  heating — low  pressure  steam.  Have  you  com- 
plete  data? 

Tfffi  GENTBfiLFODNDBYCOHEMlY 


I  Francisco      ~ 


GLAMORGAN  PIPE  &.  FOUNDRY  CO. 

LYNCHBURG,  VA. 
GENERAL  FOUNDERS  AND  MACHINISTS 

Manufacturers  of 

Cast  Iron  Pipe 

For  Water  and  Gas,  Flange  Pipe  and  Fittings 

Western  Office:  543  The  Rookery,  Chicaeo 


I  I  1803  R.  D.  Wood  &  Co. 

I     I  400  Chestnut   St.,   Philadelphia 


1921 


Cast    Iron    Pipe 

Special   Castings 

For     water,    Cas    and    High 


Mathews   Fire  Hvdrants 

Gate.    Foot    and    Check    Valves 

Loam    Castines 

Hydroulic    Tools 

Cas   Producers 


ailiilll illiiiiiiiiiiiiiiiiiii II 1 1 mil 1 1 nil iii iiiiiiiiiiiiiiiiiiiiniiiiiii muiini     ^j"""""" ''-' iiiiiiiiii"ii"iii iniiiiiiiim.iiii iiiiiiiiii i ii iiiiiiiiiiMiiMiiiiiiiiuiiniiiiiiiiiuiiB 

uniiiitiiiiiiiiiiiiiiiiiiiiNiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiuiiiiiiiiiiimiiiiiiu 

I    Warren  Foundry  &  Machine  Company  f 


^iiimiinniimMiiiimiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiMiiiiiiiiiiiiiiiiiiuiiiiiiiiiin 


7>iiTi[iniiimiiiiiiiiniiniiiiiMniiiiiiinMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiittuiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiii^ 
|iiiiiiiiniiiniiiiMiiiiiiiiiiiiiiMiiiiiiiiiiiii mill iiimiimimimiiiiiMiiiiiiiMiiiiiiiiimiiiiiiiiiiiiiiiiniiiimiiiiiiiiiiiiiiiiimi^ 

I  Drcd'-e  ^^        '  '■'     II IWIi^^  I 


I  PONTOON  .\ND  SHORE  | 

I  Elbons,  Brnnchcs,  Itall  Joints,  Vafvcs.SlccIPonlnnns  I 

I     MACIIOLD  &  RIDDKLL,  ^¥i'/iy."vm!xpi',,'V''I.''x"*       I 

"•«"""""" "Ill inimimiiiiiiiiiii imiimiiimiiimiiiiiiiiiiiiiiiiiiiniiiiiiiuimiimmiiimiimmiimimimmiiiiimn 

Hiiiiinmiiiiiiiriiiiiiiiiiiiiiimiiinimiiiiiniiiiiiii iim mimiiiiiiimmiiiiiinii iiiiiiiiiiimiiiiii iiiiminiiti 

a  g 

U.  S.  PRODUCTS  I 

CAST  IRON  USICAST  1 

I  PIPE  CASTINGS  I 

United  States  Cast  Iron  Pipe  &  Fdy.  Ca         I 

I  General   Offices:    Burlington,    N.  .1.  I 

!  I 

iinnimiiiiinimiiniitniiiiiiiiiiiiiiMmiMiimniimimimiiiiiiiiiiiiiiiiiimimiimiiimiiiiiimiiimiiiii iiiMmiimimiiiiiimiR 


Manufacturer*  of 

I     CAST   IRON    PIPE 
I     SPECIAL    CASTINGS 

i  Works:  rhlllipshnrR,  N.  J.  5 

=  Sni.o  nrr...»=  (  """linR  (irren   Ride.,  New  lork  i 

I  Sales  OfTireB  j    ._,„j  i),,v„nshiio  Slrerl.  Boston,  RlaRS.  | 

'^lllllinillllMIIIIIIMIIIIIIIIIIIMIIIIIIIIIIIIIIMIintlltllllllllllllllllllllllllllllllllltllllllllllllllllllllllllllllllininilllllllMIIIIIIMIIIIIIIIMIIIIi: 

mMmiilliiiiimitlH'V 


ii 


LEADITE 


ff 


I  NO  CAULKING  | 

i  Saves  50'v   to  757'^  I 

I  Lraditc  Joints  /mprot  t    }rtth  Age  I 

I  THE  LEAfilTE  COMPANY.  1232  Land  Title  Bldfr..  Phila..  Pa.  | 

\lllMIIIIIIMIIIIIIMIIIMIIIIIIIIIII>lllllllltlllllllllllllll>llllllll<lll<ll"lllllll"<""ll""<<ll'<ll<l<ll>'ll>>lllllllllllllllll>'IIIMIinilMIIIIHIII|||n 
-JIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiiniltlllllllllU 


CAST   IRON   PIPE 

-AND     FITTINGS  ~ 

Airiet-icBin.  C%st   Iron.  Pipe  Coin-p\r\y 
Birminyiwm .      Ala.. 

Sales  offices  in   principal  cities 
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Transporting  "Luck-Bar"  Pipe  by  Motor  Truck 


LOCK-BAR  Pipe  is  made  in  30-ft. 
lengths — most  convenient  for  ship- 
ping and  handling.  It  bears  trans- 
portation well — especially  the 
tough,  tenacious  protective  coating. 


Upnn  request  accompanied  by  hiisiness 
card  we  will  he  glad  In  send  to  Executives 
our   new   200   page    "Handbook    of   Pipe." 


EAST  JFF^SF/*'  PIPF  CO.,  7  Dey  Street.  New  York  City 

Works:   Palcrson,    N.  ,1. 


STRONG  AS  THE 


PLATE  ITSELF 
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Another  of  the  seven  Standard  Worthington  set- 
tings which  cover  practically  every  hydraulic 
power  situation.  This  setting  is  best  for  heads 
from  25  to  50  feet. 


Standardized 
Means  Better  Design 

The  individual  parts  of  Worth- 
ington Hydraulic  Turbines  are 
standardized  throughout,  so  that 
each  element  receives  more  care- 
ful study  and  more  complete 
testing  than  is  possible  in  special 
designs  for  each  occasion. 

Building  turbines  out  of  stand- 
ard parts  not  only  eliminates 
many  chances  for  error  in  the 
design  of  minor  details,  but  also 
cuts  the  cost  of  repairs. 

WORTHINGTON 


WORTHINGTON  PUMP  AND  MACHINERY  CORPORATION 

Executive  Offices:  115  Broadway,  New  York  City 
Btanch  Offca  In  24  Lotto  Cltta 

W43.4 


^lilitniliniiiiiirriniiiiiiiiiiiiiiiiiiiiiiiiillliiililillllliniiiiiiinillliiilllilliiirllllliltllllllltllllllllllllllllllillliiiiilliiitllllllltlliriiliuilli' 


FAIRBANKS-MORSE 


MANUFACTURERS 


CHICAGO 


Oil  Engines-Pumps-Eledric  Motors  and 
Ceneralors  -  Fairbanlis  Scales  -  Railwa\f 
Appliancer-Light  Plants-  Water  Systems. 


=  Domestic  Engine  &  Pump  Co.jShippensburg,  Pa.   | 


iiiiitiiirtiiriiirriiriiiiiiiiiiii(iiiniti(iitiiiiriiittiiitiiiM>; 


D  e  Laval 

Steam  Turbine  Co.,  Trenton,  N.  J. 


IlulMcrs    ot    TnUlI.NE    MACUINKRY,    Includlnij    Slcam 
Turblncj  of  all  capaclllci  tor  lush  or  low-pressure   ilcam 
for  bril  or  rope  drive.    Com- 
Ccntrlfiigal    Pumps    for   all 


atij  (or  (III 

plclc    Turbo-Gcnoratnr 

noadl    and    Cnpaclllcs.       Centrifugal     nio  _   ^     _ 

(^omprosHorB.       Double    Helical    Speed    Rcdiielng    Gears. 


Write   li-r    tprciiil    liuilctil 


apparatus    in    which    you 


■imnnniiiiMninmimiiininniiiiiinniiiiiimiiiiniMiiriniiimiiiiuiiiii iiiiiiininiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiii i a 


iitiiiiiiiniiiiiininiiiiiiiiimNiiiuiiitiiliiiiiiiiiuiiiiiiiiiiiiiiic 

I  EDSON  I 

i  The  World's  Standard  for  | 

I  DIAPHRAGM  PUMPS  I 

i     Have   your    next    re.iuKillon    j:im-i    in    mji    ii.n    IHArilH.VCM    with   the   BEAD.     1 
i      Most     enlclent    uMi    ,luialili>     Iil;ipl"  ;iKrn     iii;i,l.-.         Noo.-     K.'oullie    wUllout    whito     | 

=     diamoud  bearing  our  j;uar;iiitrc  and  name  in  full.  = 

I  EDSON  MANUFACTURING  CORP'N  | 

I     /:st,il,ii.-/i,cl   ISr,9  373  Broadway,  Boston.  Mass.     E 

^MniiiiiiiiiiiiiMiiMiiiiiiiiiiMiiMiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiic 
Sluiiuuiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiuuiiiiiiiiimiiniiiiuiiiiiiuiiiiiiiiiiiiuiiiiiiiiiiuiuiiiiiiiiiiiiiuiiiiiuiiit 

j LEA-COURTENA Y     PUMPS| 

Centrifugal      i 

pumping     m.ichincry  | 

L-ry     kind     of  I 

pumping      service.  | 

Lea-Courtenay  Co  i 

^  Main  Street  Newark,  N.  J.    I 

.lliiiMiiinjHiitiuiiiriiiiMiiiiiiiiiiiiuiiiinriiniiiminiiiuiiiiiiiituiMiiiiiriiiriiiiiiniliniliiniinnnTniiiuiiiuMiriiiiiMiiiiiiinuininir. 


foi 


iiiiiinniiiiiiiiiir tiiiillili uiiiiiiiiiiiMilinilniiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiii iiiiiiiiiiiiiiiiiimiuiiiiiiiiiiil'      ;>illMlilluilllilllluilllillllllllililllllllllillMllllllillillliiiiiiniMiiniiiii>iiiiniiiiiMiiiiiiiiiiiillliiiiiimilllllliiiilllluiliiiiii' 


WOODWARD  WATERWHEEL 
GOVERNORS 

Built  in  All  Typaa  and  Size,  from  the  Smnllcal   to  the  LarKott 

Woodward  Governor  Company 

203  Mill  Street  Rorkfurd,  Illinoii 


Crznf-, 


fxjoa/    ^JCTa  f<r^\  \^^  H l^fCTJ      fi/mps 

Cu^  (j<zar^  Lea  5'/n7p/<z.x  Co/c/  3ayrs 


Jha.  £or/e   (j<!ar  and  Moc/7/r?e.Cb 

iniiiiinnmnmmiiimiiinmmimmiimtTiiimmimminmiiniiimiiiiiimiiiiiiiiMiiiiiiiimC 
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TRIPLEX 


CENTRIFUGAL 


ROTARY 


DEEP  WELL  HAND 


Pumping  Oil  and  Water  Alternately 
With  a  Goulds  Centrifugal 

One  Goulds  Centrifugal  Pump  in  the  S.  Obermaycr  Co. 
plant,  18th  and  Rockwell  Streets.  Chicago,  pumps  oil 
and  water  alternately.  Through  the  arrangement  of  the 
feed  pipes,  the  loss  of  oil  is  reduced  to  the  least  possible 
amount.  This  Goulds  Pump  like  all  Goulds  Pump  in- 
stallations gives  satisfactory  service — because  every 
Goulds  Pump  is  guaranteed  to  perform  satisfactorily  the 
specific  work  for  which  it  is  sold. 

Our  Engineering  service  department  will  be  pleased  to  be 
of  assistance  to  you  on  any  pumping  problem.  Every  en- 
gineer should  have  a  set  of  our  Bulletins — have  you  one? 


Plant  of  S.  Obermayer  Co.,  ChicasOt  IIL 


The  Goulds  Manufacturing  Co.,  Main  Offices  and  Works:  Seneca  Falls,  N.  Y. 
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i.'iiiiirinmntMiuMiirriiiimirMnMnitimiNiiiimMiiimiiiiiiniiiuiiniitiiiiuiiimiiiniu.jnnmimiriiiiniiiiiiiiiiinn  §ii')niniiniiuiiiniiiiiiitiiiiiiiiuiiiniuiiiimiitniriMiniiniiiiiiiimiuiiiiiiimiiiiuiiuniimiiuiiimiiiitiiiiiuiiiminimnim^^^ 

I  ■nieJohnH.Mx:GowanCo.  11    Automatic  Sewage  I 

and  Drainage  Pumps  i 

also  I 

Hot  Water  Circulation  | 

and  I 

Condensation  Return  | 

Pumps  I 

Our    apparatus    in    the    most  i 

important  buildings  and  power  I 

stations  in  U.  S.  1 


I  lit 


Duplex 
Steam 


Pumps 
Power 


Sewagre  Ejector 
Duplex    Centrifugal 


What  Is  It 


Municipal  Sewage 
Pumping  Plants 

designed  and  erected 


The  cost — of  installation — of  operation — of  main- 
tenance— -of  class  of  operator  necessary  ? 

Is  it  not  (I  combination  of  all? 

CINCINNATI,  OHIO,  U.  S.  A. 

imii iiiiMiii iiiiiiiiniiiimiiiimiiiuMiiiMiiiimimimiiimi^     ^ 


The  Shone  Pneumatic  Sewage  Ejector 


YEOMANS  BROTHERS  CO. 

1431  Dayton  St.^  Chicago 

Representatives  in  all  large  cities 


tuiiiiniiiiiiiMiiiiimiiiiitiiiiiiiiiiiMiiiiiiMiiiiiiriiHiiiriiiiiiitiiii 


iiiiiiDiiiiiiiitiiitiimiiiiiiiiiiiriiiiiiiiiiiiiriiiiiiiiiiniiiuuitluluv 


'^     ^iiiiirriniiiiiiiniiMiitMi[iirriiiiiifiirriiiiiiirniMiuiirinMiirMitiiiiiiirtiiriiiriiiiriiitiiiiriiiriiiiiiiriiitiiiiiiiiiiiiiiiiiiiiiiMiiiMitriiriiiiti^ 


TONS  OF  COAL  CAN  BE  SAVED  I 

If  water-power  users  would  r'plaoe  their  antiqualrd  and  ineffideiK'     = 

water  wheels  with  SMITH  TrKBINES.  | 

If  interested,  write  Dept.  "E"  for  Bulletin.  | 


I      S.  MORGAN  SMITH  COMPANY,  YORK,  PA.     | 

I        Branch    (     176  Federal  St.  CHICAGO         40.'>    Power    Bldg        f 

I        OUices:    I  BOSTON  76  Monroe  St.  MONTREAL  = 

^itiiiniiiiiiiiiiiiiiiitMitiiiiiiiiriiliiiiiiiiiiiiiiMiiiiiiiirriiiiMiiiriiiiiiiiriiiitiiiifiiiiiiiMittiiiiiiriiiiriitiiitiiiiiiiiiiiMiriiiiiiiriiiKiiiiuiin 


Leff  el  Turbine  Water  Wheels 

High  Speed 

High  Efficiencies 

High  Horsepower 

Vertical 

and 

Horizontal  Designs 

The  James  Leffel  &  Co.,  Springfield,  Ohio,  U.  5.  A. 

BRANCH  OFFICES: 

NEW  YORK.  N.  T .•?»  Cortlandt  St. 

BOSTON.  Mas3 161  Devonahlro  St. 

ATLANTA.   Ga « Fourth    Nat'l    I!:ink   Bldir. 

JllNNEAPOLIS.    Minn Plymouth    Bldg. 

William  Bamilton  Co..  i>lU.:  Fctcrsboroueh,  Ont.,  Canada. 


iiiiiiiiiiiiiiiiiiuiuiiiiiiiiniiiiiiiiiiiiiiiiiiiiiriiiniiniiitiiiiiiiiiiiiii 


iiiiiimiittiiiriiiniiF 


iJiiiitiiiiiiiiiiiitiiiiiitiiiiiiHriiiiMHiiiiinuiiMiiiiiiiiiiiiiiiiiiiriiitiiniiiiiiiiMttiiiiiiitiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiniiiiiiiiriiiiiiiiiii: 


I  A.  D,  COOK,  LAWRENCEBURG,  INDIANA  | 

I                                                       Manufacturer  of  = 

=  dteam  nnd  Power  Deep  Well   Tumps.   SlriRlc   and  Dnublo  Actinf!,   Cook's  Potent  = 

=  Brans  Tube  Well  Slralnors,  Dctp  Well  Cylinders,  Sucker  Rods  and  Well  Tools.  = 

i  Dpcp  WtU   Pumping  Syslerm   Installrd   fomplpic.  = 

I                                         Write  for  Catalog  No,  11-6,  | 

=  Cook  Depp  Well   Produrls   Imve  al".i>i    b>'cn    miitiufacturod   by   A.    D.   Cook.      The  = 

=  Cook    Well    Company    of    St.    I/nii,     Mo.,    a    selllnB    ordanlzntlon.    has    retired  = 

i  from   ttrtivo   huilnPM    and    hn^    Iriitifrrrrd   Us   Rood   will    to    .V.    D.    Cook.      Cus-  = 

§  •omrri   of   thfl   Cofik   Wi-tl    (oinpany    wtU   rocotvo   direct   servlco   by   UTltlng   to  = 

§  \.   D.   Cook.  I.tawrenccburfi.   Itid.  = 

ciMiniiiiiiitMimiiittMiniMiiMmMnMiniiinMiniiiiiMiiiiiiiiMiriiiiiiiiMiniiiMiiiiiriiniiirriiiiniiiii>iiiiiMiMiiiiMtiiiiriMiiiiiiiinMii(r 

iiMiiiiiiriMiiiimiiiiiiitiiniiiiiiii. 


iANISTEERTURB. 

LCENTRIFUGAL    PUMPS 
^ JET   CONDENSERS 

"n?o'n  Works  Co.    Manistee,  Mich. 


ninMiiiiiiiiiiriinnniiniiiiniiiiiiMiiiiiihiMniiiiiiiiiiuiiiiiitiiMiiirniMiiiniiiiiiMiMiiiMiiiiiMiiiiiiitJiMiiiMiiiiiiittiiiiiiiiMiMiiiiiniR 


PELTON 

i                                  HYDRAULIC  TURBINES,  I 

i                                            GOVERNORS  i 

I                            AND  CENTRIFUGAL  PUMPS  I 

I           THE  PELTON  WATER  WHEEL  CO.  I 

i     S2   West   St.,   New  York                 1992  Harrison  St.,  Snn  Francisco  i 

nlliriiniiiiiriinriiiiiiMirMiiriiiriiiMiiriiiirM>itpiirtiiiiiiiitiiMiiiMiiiiiiiHiiMiitii'iriiiiiiiiiiiiiMiMiiiiiiniiiiMiiMiiiiiiiiiiiiiiiiiiiiiiiiii3 


iiiirtiilrMiiMiiiiiiMiiiMiiiiirriniiiiriiirilllililltllllliniliilillliiiliiirMnriiiiiiniiiiiiiiiiiliiiiniiinmiMninillliriMMuiiiniMliilltiMfv 
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STEEL  TANKS  I 

CHICAGO  BRIDGE  I 

&  IRON  WORKS  I 

Elevated  Steel  Tanks,  Storage  Tanki,      I 

Steel   Stacks   and    Heavy    Plate   Work      | 

Catalog  No.  10  Gladly  Sent  on  Request  | 

S/IIES  OFFICES:  I 

ChlMEO.   Ill 2101    Old   Colon?  Bldg.  H 

New  York,   N.   T 3111    Hudson  Terminal  Bldg.  3 

Atlanta.  Ga 1025   Forsyth  Bldg.  = 

Charlotte,    N.    C 501    Realty   Bldg.  1 

Dallas.  Texas 1602  Praetorian  Bldg.  = 

San    Frannsco,   Cal 1020    Rialto  Bldg.  = 

Los  Angeles,  Cal Wright  &  Callendar  Bldg.  = 

Seattle.    Wash I,.    C.    Smith   Bldg.  = 

Montreal,  Que 1114  Bank  of  Toronto  Bldg.  i 

Shops  at  Chicago,  III.,  Greenville,  Pa,,  | 

and  Bridgeburg,  Ont.  E 

iniiiiiiiiiiiiiiiiitiiiiiiiiiiiitiiiiiiimiiiiiitniiiiKiiiiiiiiiiiiiiitiiiiiiiiiitiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiit^ 

aiiiiiiillllllllllilliuillinintiiiiiiiliiiiiiliitiiitiiiiiiiiiiiiiiiliiiriiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiriiiiiiimiiilllliliriiiiimitiiiiriiiiiiiiiitiiilljc 

Elevated  Water  Tanks  | 
Standpipes,  Stacks  | 
Pressure   Tanks,   Etc.  | 
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The  labor  situation 
calls    for 

LOWELL 

Reversible 

Ratchet 
Wrenches 


As  the  wage  per  hour 
mounts,  the  work  done  per 
hour  has  to  mount  —  or 
should  mount — in  propor- 
tion. If  it  is  a  job  that  em- 
ploys wrenches,  the  men  will 
work  at  their  highest  eth- 
ciency  if  equipped  with 
Lcwell  Reversible  Ratchet 
Wrenches  to  fit  the  e,xact 
situation.  An  outfit  of 
Lowells  is  a  good  outfit — 
pays  well — speeds  up  work 
and  reduces  delays  and  ac- 
cidents. Write  for  Cata- 
log R, 


All  kinds  of  plate 
steel    construction 

TIPPET  &  WOOD 

PHILLIPSBURG,  N.  J, 
New  York  Office:  135   William  Street 


I    I     Lowell    Wrench    Co. 

i     I  50   Commercial   St. 

I     I  Worcester,    Mass. 


LOWELL 


iTiimiJirjiiiiiiijjiujiiimiiii iriiiiiiiiiijiii iiiiuriiiiiiiiniriii u rniiiniiiiiiiiiiiriii iiiiiiriimiiiii iiniriiiiiE     ^ '""" iiinniiinnniiriiiimiraiiminiiiiiiiiniiraiiiiniiiiimiiiiiirannimiiiiiiiiiiimiiiriiiiiinimiiiiiiiiii riiiinniiiii: 


Better  Welding 

Welding    efficiency    means    the    highest    production  = 

of  sound   welds   with   lowest   gas  consumption.  | 

Look   up   your  costs   of   acetylene   and   oxygen    gases  lor  tbe  past  = 

year.      Then    let    uh    tell    you    how    much    the    Milburn    "Cut-Weld"  = 

Torch  will  save  you.  = 

Two  of  America's  greatest  railroad  systems  have  just  adopted  the  = 

Milburn    "Cut-Weld"   Torch    after   years  of  competitive  tests.      Send  = 

for  details,  in  Catalog  '11.  = 

The  Alexander  Milburn  Company  | 

1420-1428    West   Baltimore    St.,    Baltimore,   Md.  I 

il    P;tla.r:    Philadelphia,    Bourse    Building-;  = 

\rradr:     Chi<:itr(..     13    E.     Van    Buren    St.;  = 

iiiLiSLu.    ;:t_;s   Market    St.  | 

iimiiMimiiiiiiiiMiiMnimiiiiiiiiiiMiiiHiimimimiimiimiiimimiiiimimiiiMiimiiiiiiimiimimiiimiMiiruimiiiMiiMmMiii^^^^ 

uiimiiMiiiiiiiiiiimiiimiiiiimimiiiiiimiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiii 


Steel  Tanks  for  All  Purposes 


StoraKC  Tanks,  both  vertical  and  hori- 
»>ntal,  riveted  or  welded.  Field  and  shop 
erected  Storage  Tanks;  Elevated  Tanks 
forindustnal.munic.palandrailroaduse. 


GK AW  KChifomHan 


quick  service 


=  All  kitiilH  of  lilalf 

=  r;,|   j„d  other  iiKli 

=  (h'pendable    work. 

I  NEW  TORK  CENTK  AL  IRON  WORKS  CO.'.'-c.      I 

=  MIDDLEBURC   DRIVE  -HACERSTOWN. MARYLAND            i 

I  iOCHLRCHSl  */  >»  tOR/i  - 102  i  \^IDl.\l  R  Bl DO,  Pllll  A  DllPtllA           | 

^iiuinaiiiiriiniinrrinniiiiniiitiuiiiiiiiiijiiiiiiriiiniiiriiiiiuiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiitiiiitiiiitiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiuiiiS 


STEEL  PLATE  CONSTRUCTION 

P.I.W.  Steel  Plate  Products  are  used  in 
the  Petroleum,  Gas,  Mining,  Railway, 
Iron  and  Steel,  Wattr  Works,  Engineer- 
ing and  Allied  Industries. 

The  Petroleum  Iron  Works  Company 


=     New  York 

^IIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIM 


Sharon,    Pa. 

St,  Louis  Houston 


^IlllliiiiiiiiiiiiiiiiiiiiiijiiiiiriiiitMliit iiriiiiNiiiiiiniij iiiiniiiiiitiiiiiiilllllliiiiilllllllliimiiuillllllllirilllllllttlinilln 

HUJJiJuiiuiiiiiiiiiiiiiiiuiuiiiiiiiiiiiiiiiiiiiiutiiuiuiuiiiiiiitiiiiiiiiiiiiiuimuiuiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiirtiiiiiiiiiiiiiiiiiiiiiiiHiiir^ 


San  Francisco  | 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiic 

iiDiiiiriiiiiiiiiiiiiiiitiiriiiiiiiiiiiiiiiiiiitu 

The  Reason  Why  | 

A  we.tlth  of  experirnrr  .(ii'l '  \i ciirnt  shop  facil-  = 

ities  enable  DKS   M<)lNl':s  in  n-iaier  a  serviee  = 

that  is  more  tlian  H;tti.-,l.n,toiy,  at  a  price  and  i 

with  such  promptness  that  is  more  than  grati-  = 

fylng,  = 

Do  you  specify  DES  MOINES  PK0DDCT9  by  i 

name?    Tins   is    Iht?   only    way   to   be   sure   of  = 

quahty.     IIViVp  ior  Vataluaue  ,Vo.   70   today.  = 

2          _.        .            y.*^....             ^          .    ^                      PLANTS:  = 

=       Pitlsbur^-Des  Moines  Steel  Co.        Futsburgi.,  Pa.  § 

E                         >       ,                 ,  .                                                               Dea  Mollies.  la.  = 

= iMmiiiimniMiMmnlimmiifm'mn    '"',""''""■>:•'•    ''»•                      C'lwtlKMn.  Ont.  | 

I  Tanks 

I  M 


i  COMPLETE  INDUSTRIAL  BUILDINGS  I 


Tanhs    <£    Towers— Structural    Steel    Work— Plate    Worit 
Memphis  Steel  Construction  Co.  of  Pa. 
Macee    Bulldini;       PITTSBURGH.  PA 

^iiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiMiiii iiiiiiiiriiiii 


no 
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Vol.  87,  No.  20 


iiiMiiiiMmiiiriiiiiiiriitMiitiiiiiiiiriiii)^- 


iiiiiiitiiMiiiiMiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiitiiiiiiiiiiiiiniiiiiiiiiiiiiiiiimiiiiiiiiiriiiiiiiriuu^ 


I   AMERICAN  CHIMNEY  CORPORATION  | 

I                                         OF  NEW  YORK  I 

Designers  and  Builders  | 

I    Radial  Brick  Chimneys  | 

i              MAY  WE  SEND  YOU  OUR  CATALOGUE?  | 

1                                               Main  Office:  i 

I                147  Fourth  Avenue,  New  York  | 

I                                                               l!K.-\NX-nES:  I 

I                               Chicago:  1101  Security  BldB.  i 

=                                Cleveland:  919  American  Tru.st   Bids,  i 

S                                   Philadelphia:   Stephen  Girard   Bldg.  = 

I                                  Boston.  141  Milk  Street  | 

^llllltiiilllllllllllllllllllllllinillllllltiiiuriniMuiiii itiiiiiiiiit iiiiiiiiiiiiiiimiiiiiiiiiiriiiiiiiiiiirliiiiiiiMiuilliininiiriiiiMiiiE 

siiiiiiiiiiiiiiiiiiiiiiiliiiiiiriiitriiiiriniiiiriilllllilllllllliilillllltllllllllllillllllllltliiitimiiiiiiiiniriiiitiiiiiiiiiiiitiiriiiDiiitiiiriiiiiiiiiiiiu 


KELLOGG 
CHIMNEYS 


have  proved  their  ability  to  stand  up  under  the  hardest 
service  conditions.  Not  one  has  ever  failed.  The  evenly- 
hard  burned  radial  brick  with  corrugated  sides  insure  the 
greatest  possible  strength  of  the  mortar  joints.  Leading 
power  plants  and  smelters  are  equipped  with  Kellogg 
Chimneys. 

Bulletin  No.  60  is  yours  on  request.     Write. 

THE  M.  W.  KELLOGG  COMPANY 

90  West  Street,  New  York 


CUSTODIS  CHIMNEYS 

Alphons  Custodis  Chimney  Construction  Co. 

95  Nassau  Street,  New  York 

Perforated  Radial  Brick  Chimneys 


Anaconda   Copper  Mining   Compani/,   Anaconda,   Mont. 

Height  585  ft.  above  grade.    Top  diam.,  tiO  It. 
We  design   and   build   chimneys   of   all   sizes   and    for 
all    purposes    for    boilers,    furnaces,    chemical    plants, 
destructors,  etc 

Experts  in  i-epairing  chimneys. 
Li^htuin?  Rods  installed  and  repaired. 
Specifications,  plans,  designs,  ahd  data  furnished  free 
upon  request 


ATLANTA 

BOSTON 

CHICAGO 

TORONTO 


CLEVELAND  PITTSBITRGII 

DETROIT  RICHMOND 

PH1I..\DELPHIA       SE.'iTTLE 
MONTREAL 


Send  fur  free  deseriptivf 
'tuiiiiiiiiiiMiiiiiiiiiiiliiiiirimiiiriiitiiiiriitimiiiMiiiiiiiiiiiiitriimiiriiiiiiiii 
^iiiiillllliiiiiililiiililiiiiiiiiilNiiiiiiitiiiiiiiiiililiiiiiriiiriiiuiiiimiiililiiiiiilii 


.Set    So.    .313.     i 


H.  R.  HEINICKE,  Inc. 

Designers    and   Builders 

Radial  Brick  Chimneys 

New   York.   N.   Y.,    147   Fourth  Avenue 
Indianapolis^  Ind.,  540  N.  Meridian  St. 


Pittsburgh 

Cleveland 
("hicago 


S.VLES    OFFICES: 

noston  BufTalo 

St.   Louis  i'liiladelphia 

Detroit  Charlotte.    ^ 

Louisville  Lo.<;    Angele; 

Montreal 


Clnrlnnatl 
Kansas  City 
Memphis 


iiiiiiiiirtiiiniitiiitiiiiiiiiiiiriiiriiiiiiiinniiniiiiiitriin 
aiiiniiMHiiiiuiliiiiiiililiniiliiliiiiiiiiiiiniiiiiNiNiiuiiitniiiiiMiiiiMiiniiuiiiiuiHiiiiiiiiMniiiiiiiiii.iiMiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiii^ 

I    THE   HEINE    CHIMNEY   CO.    | 

I  ENGINEERS    and    BUILDERS  | 

I  RADIAL  BRICK 

I  and  I 

I   CONCRETE  CHIMNEYS  I 


Chicago,  III. 

123  W.  Madison  St. 


New  York,  N.  Y. 
30  Church  St. 


Branch  offices  in  ail  principal  cities  | 

iiiliiininiiiiiiiiiiiiiiiiiriiiiiiirriiriiiiiiiiiiiiiiiiiMiiriiiniiiiiiiiiiiiiniiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiimiiiiiin 
uiiiiiyiuiiiuiiimmiiiiiiiiiiiiiiiiimiiiiiiiiiiiii 

REINFORCED     | 
CONCRETE       i 


WEBER 


CHIMNEYS 

More  Than  Fifteen  Hundred  in  Use 

lliiil.l,;,   of 

The  Highest  Masonry 
Structure  in  the  World 

at  Tokio,  Japan 

Ikmlii   672  ft. 
Inside  top  diameter  3  ft.  6  in. 

Cotaloff    sent    free    upon    request. 
Contract,  executed  in  all  part,  of  the  world. 

The  Weber  Chimney  Company 

1453   McCormick   Bulldini;,  Chkaco.   U.   S.   A, 


=  Hei'i'eke  Chimneys  have  stood  the  test  for  twenty  years.     They  are  = 

i  c-conomifal    in    first    cost    and    fuel    consumption.      Our   Engineering  i 

I  Department   is   at   .vour   service.      Preliminary   estimates  and   designs '  = 

=  turn. shed.      May  we  mail  you  our   19'J1   eirrular?  | 

?>iiiiiiiiiiiiiiiiiiiujiiiiiiiiiiiiiiiiiiiriiiiiijriiiiiiiiiiuiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiMriiiiiiiMiiiiiiiiiniiiiiiiiiiiiiiiimiiiiiiiniiiiiiiiiiiMiiiii!: 
ytiiiiriiiiiiiiiiiiiiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiMiiiiiiiiiiiiiiiiiiiiiiriiniiiiiiiiiiiiiiiiiMiiiiiiiiiiriiiiriitun^ 

S^MMERHAYS     I 
RADIAL  BRICK 

CHIMNEYS 

>IM?  BOILER  MASONRY       f 

Puiour  60  years  of  highly  1 

specifdized  training  and  ex-  i 

periencetowork  on  your  | 

chimney  problems  I 

Send  for  Ja<a  ~phctc<^raf>hf  | 

and  names  cf  cusiomers  | 

Y/M.SUMA\ERHAYS&50NS     j 

I  ROCHESTER. N.Y.  I 

riiiiiiiifiiriiiiiiiiiiimiintniiiiiimimiiiiiiiiiiniiiiiiiiiiirmiriiriiiiiiifiiirriniiiiiiiiiiiiiiiniiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiS 

^(iiiiniiitiiitiiiiiitiiiiriiirtiiiiiiiiiiiiiiiiiiiiiiriiittiriiiiiiiriiiMiriiiininiiiiiiriiiiitiiniitiiriiiriiiiiii)iirrini(iiiiiiiriiiriiiri)iriiiririiiMii> 


GENERAL  CONCRETE  CONSTRUCTION  CD: 


;ONCRETE  CHIMNEYS 


CHICAGO 

„43l  B,D& ARBOR N  ST, 


NEW   YORK 
30  CHURCH  ST. 


inilllinililtlllNillllltlliiiiiiiKiitiiiKiiitiiiri < Ill iiiiiiiiii Mini I I I HID 

WIEDERHOLDT  CHIMNEYS 

for  Special   Service 

Not    equalled    h.v    any    otlier    for    boiler    or    flpeoial    serrlce 

HIGH    TEMPERATrUK     ACID    OASES    OR    ANY    OTHER 

IMHr.M.   CON'IIITIONS 

Wiederholdt  Construction  Co. 

621    Bank    o(    Commcic..    Bld>:  ST     LOUIS.    MO. 


llillliniiniiniiiiiiiHMiiiMiiriiiiiHiiiiiiiiriMifMiiitiiitMiiMii 


December  29,  1921 
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niiuiiiimiuuiiimiiimiiimimiimiiimiimiiuiimmiumiimuuiiimiiiuiiiiiuiiiiiiiiiiiiiiiiiiiuiiimiiiiiimuiimiiiMiimim^^ 


THE  BABCOCK  &  WILCOX  COMPANY 


85  Liberty  Street,  New  York 


Builders  since  1868  of 
Water  Tube  Boilers 
of  continuing  reliability 

BRANCH  OFFICES 

Boston.  49  Federal  Street 
Philadelphia,  North  American  Building 
Pittsburgh.  Farmers  Deposit  Bank  Building 
Cleveland.  Guardian  Building 
Chicago.  Marquette  Building 
Cincinnati.  Traction  Building 
Atlanta.  Candler  Building 
TtTcsoN.  Ariz.,  21  So.  Stone  Avenue 
Fort  Worth.  Tex.,  Flatiron  Buildinc 
HoNOLrLC.  H.  T..  Castle  &  Cooke  Buildinu 


Bayonne.  N.J. 
Barberton.  Ohic 


Makers  of  Steam  Superheaters 
since  1898  and  of  Chain  Grate 
Stokers      since      1893 

BRANCH  OFFICES 

Detroit.  Ford  Building 

New  Orleans.  521-5  Baronne  Street 

Houston.  Texas.  Southern  Pacific  Building 

Denver.  435  Seventeenth  Street 

Salt  Lake  City.  705-6  Keams  Building 

San  Francisco.  Sheldon  Building 

Los  Angeles.  404  6  Central  Building 

Seattle.  L.  C.  Smith  Building 

Havana.  Cuba.  Calle  de  Aguiar  104 

San  Juan,  Porto  Rico,  Ro>al  Bank  Hnildinr; 


"iuiiririiiirMiriiiiriirriiirriiirMiiiiniillMiiiriimiiiiliiiiiiliiiiniiiniiiiiiiriiiiiiliii iiiiiiiiiiiiiiiiiiiiiiiciiiiii i i i" iiiicciiiiiiiiiiriiiiiiiiriniiiiiiuiliiilii uiiiiiinmilllliiiiinuuiiiuiraMiiMiiiimilllUMllMuucmrmiiiimiiiicciiiiiiiiiiiiiicim' 

911 iiiiiiiimir ijiiim iiiimiiiiiiiiiiii it miiiiiim iiiiiii iiiiiiiimiimimiiiniiiimiimiiiimiRf      jiiiimiiiii iiiiiiimi iiiiiiii i i iiuiiiiiiiiiui iiiriiiiiiiimllliiiiiimiiiiiiiiliiliiii iiiiiiiiiiiiiimis 


POLK  SYSTEM 


The  Chimney  with  Architecture 

Why  pay  for  a  plain,  dnl!  monolithic  con 
Crete  chiinney  when  you  can  g'et  one  with 
real  arckitectnral  value  wirhout  extra  cost^ 
A  "Conirib"  Chimney  is  more  accurate  in 
every  line  and  beautifully  ribbed. 

Write  for  details 

Polk  Genung  Polk  Co. 

Sales  OKce: 

Indianapolis,  Ind. 
Factory  Office: 

Fort  Branch,   Ind. 


.^lllliiiiiirilliiirniiiiiriiiiii 


iiiiiiiiiiiiiriiiiriiiiiitiiiiiiniiliiiuiiiig      E 


RUST  CHIMNEYS 

RADIAL  BRICK  AND  REINFORCED  CONCRETE 
REFRACTORY  BRICKWORK 

The  RUST  ENGINEERING  CO. 

ENGINEERS  AND  CONTRACTORS 

PITTSBURGH       WASHINGTON       BIRMINGHAM 


atrh 


See  larger  adiertiit:! 
s-arli  month,  which 
J  .'1  what  you  wan 
about  Webster  _.. 
S  I  e  V  a  1 1  D  e  .   Tran 


Con  VI 


EBSTER 


Marhii 


The  W!b!i»r  MIe  Co. 
I'Ofl  rortlandt  St. 
Chlcaeo..  ni. 


Oxygen 

Acetylene 

Welding  and  Cutth 

Acetylene  Generate 

Nitrogen 
Argon 


Airco  Oxygen  ar 
:etylene  Service 
Good  Service*' 


Airco  District  Offices 

and  Distributing  Stations 

An  Airco  Distributing  Station  Is  lo- 
cated in  each  of  the  following  cities. 
District  Offices  are  located  in  cities 
indicated  by  a  star  (*). 


122  Mt.  Vernon  St. 

Dorchester 
Baltimore.  Md. 
Bethlehem.  Pa. 
BrldtJeport.  CoQQ. 
Brooklvn.  N.  Y. 
Bronx.  N.  Y. 
•Buffalo.  N.  Y. 

7.^0  Grant  St. 


1210  W.  6')th  St. 
Cincinnati.  O. 
Coatesvllle.  Pa. 
Columbus,  O. 
Defiance.  O. 
Des  Moines,  fa. 
'Detroit.  Mich. 
7991  Hartnick  St. 
Duluth,  Minn. 
Fast  Chicago.  Ind. 


Park  Ave.and  Hal- 

leek  St. 
Erie.  Pa. 
Fort  Wayne.  Ind. 
Gloucester.  N.  J. 
GrandRaplcls.Mlch. 
Hartford.  Conn. 
Indianapolis.  lad. 
•Jersey  City.  N.J. 

181  Pacific  Ave. 
Johnstovn.  Pa. 


Madison,  III. 
Milwaukee.  Wis. 
•MInneaimlls,  Minn. 
327  25th  St..  S.  E. 
New  Haven.  Conn. 
New  York.  N.  Y. 
(Metropolitan  Dist.) 
•Jersey  City.  N.  J. 
181  Pacific  Ave. 
Brooklyn.  N.  Y. 
Broni.  N.  Y. 
Norf  Ik,  Va. 
•Oklahoma  City, 
•      Okla.,    P.    O.    Box. 
1.U8 
Paterson.  N.  J. 
Peoria.  III. 
•Philadelphia.  Pa. 
Germantown     and 
Allegheny  Aves. 
•Pittsburgh.  Pa. 
2515     Liberty    Ave. 
Portland.  Ore. 
•Richmond.  Va. 
P.  O.  Box  1192 
San  Francisco,  Cal. 
•Seattle.  Wash. 

3623    E.     Marginal 
Way 


Sha 


n.  Pa 


Springfield.  O. 
~t.  Louis.  Mo. 
115  Plum  St. 
I.  Wash. 


Tulsa.  Okla. 
Warren.  O. 
Youo^stown.  O. 


AIR  REDUCTION  SALES  CO. 

Mfrs.  »/  Airco  Oxuaen,  Airco  Acetylene, 

Airco    Welding   and   Cutting   Apparatus 

and  other  Airco  Products, 

Home  Office: 

342  Madison   Ave..   New    York,   N.    Y. 


AMERICAN 

GAS 

FURNACE 

CO. 

Main  Office  and  Works 

,  ELIZABETH,  N.J.                  1 

EVERY  TYPE  OF  GAS  BLAST 
BURNER, 

FURNACE,   HEATING  MACHINE,                                                       1 
INCLUDING  BLOWERS,  ETC.,  FOR   INDUSTRIAL  USES      1 

FOSTER  SUPERHEATERS 

A    necessity    for    turbine   protection,    engine    cylinder  economy,    and    utilization    of    superheat    for   all    its    benefits 

POWER  SPECIALTY  COMPANY  KS.  T„"?c,r 'o'l'l"  LZ'Xl  "1  Broadway,  New  York 
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The  Construction  and  Use  of  Graphs — 

E.  Leonard  Staple-ton.  the  widely  known  specialist  on  graj  hii  al 
■  hart^  and  STal>hioal  i-ontrol.  sa.vs:  "This  book  is  the  bepl 
jiresentation  of   the  subjeet  yet  published.     I  like  it  because — 

The  order  of  the  subjects  is  logical; 

The  definitions  are  good: 

The  catalogue  of  chart  papers  is  ver.v  convenient; 

The  illustrations  and  general  make-up  of  the  book  nr<- 
excellent; 

The  bibliuuraphy  appears  moj-t  complete." 

GRAPHICAL  METHODS 

By  WilHam  C.  Marshall 

Consulting-  Enffinff-r:    formerly  Professor  of  Machine 
DesiCTi.  Shcmeld  Scieiitifu-  School   <Yale). 
2S3  pages,  6x9,  220  Utustrations,  $3j00. 


iiN  ol   craphs — 
ake  fliiitTanis — 

applnntioud   of    ^aphs 


deter 


of  laws  embody- 


lUuslratiniT    the   route   ol    an 


The  van 

How  to 

The  nun 

How  to  use  trraphs 

ingr  the  results  of  - 
flow    to    use    diak'ran 

order  from   source-  lo  destination — 
flow   to   use  dia^ams    for  illustratintr   the  path    laid   out 

for  keeping   track   of    an   article  of   manufacture  as   it 

puMsea  through  the  shop — 
Uow  to   ut«e  diatrraois   as  an  outline  of   the  proei'ssos  of 

manufarture — 
How  to   u>ie   diatrrams   as   flow  sheet   of  all   material  ob- 
tained   as    a    byproduct   durine^    the   reduction    of    raw 

materliil  to  a  final  output — 
How  to  use  ihairrams   in   making  calculations — 
What  a  nomoKram  is — 
How   to  use   nonioBTams — 
What    the   several    n-fordinc    inslrumrnts    fop   mechanical 

Kr:iphi.;d  nx-ords  are  and  how   ihcy  are  u?-e<I. 


MiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiroiiitiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiimniS 

I  Norton  ^elf-Lowering    Jacks   Are   the  | 
Fastest  Jacks  Made  | 

They    lower   the    full    load    %vith  I 

absolute    safety    by    pressing    the  I 

button — you     do     not      have     to  I 

pump    or    crank    them    down    as  | 

with  other  jacks.  f 

25  to  100  tons  capacity — Plain  and  | 
with  foot  lift.  Send  for  complete  i 
illustrated  Catalog  No.  30.  | 

I  A.  O.  Norton,     incorporated  | 

I  440  Brookline  Ave.,  Bostoa.  Mass  | 

^MMiiirMiirMiirMiiiniiiiiriiiiiiiuniHiiiiniiniiiiiuiuiiiiiuiikiiriniitiiiujjrnniiiinnRwmiHHinimmmmHnm 

Diiiiiiiiiiiiit imiiiiiiiiHiiiiuiuiiiiuiiHiriiiiiiiiuiiiiiiinmiihiiiiintiiiMimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiMirimimiiiinu 

STEELE  &  CONDICT,  INC. 

I  Manufacturing    Engineers — Jersey    City,    N.    J.  f 

I  Most  Modem  Facilities  for  the  I 

i  DESIGN.  MAXUFACTURB  and  ERECTION  of  I 

i  MACHINERY  and  EQUIPMENT  I 
i  for  all  types  of  MOVABLE  BRIDGES  I 

I  Esta(>l.sf..d    1S6.1  I 

^'<> •''■••"■■'HiinNiiriiiMiiiiiiniHiimiiniMiiHnmiMiiiiiiMiiiiiiinniiiiiiiMiiiiiHiiiiiuiiiMiiMiiiniiMmmiiniiimniiiiiMi? 

^iriMiiiiniiiimimniiMumiiMtiiiniimiiiiiiiriiiniiiiiiiiimiiimiimiMiiiiimiiMiiiiiiitiitiiiNiiiiiiiiiii tiiiiiirMiiiiiiiitiii lo^ 

^  xt^hokRELmQNI  iron  works  I 

"**  "'      Engineers  -  (bntmctors  •  Exporters      \ 

STRUCTURAL  STEEL  AND       I 
STEEL  LUMBER  f 

Complete  Industrial  Buildings  I 


uiiriilltrint'nillli; 


iiiirinKinnimiiniiiiiiniiniiiir 


iliitlltllliriilitiilillliniuilt^ 


Louisville  Bridge  &  Iron  Company 

(Inioriiuratiil) 


Bridges 


Louisville,  Ky. 

Buildings 


Structural  Steel 


Engineers,  Fabricators,  Erectors  of  Steel  Railroad  and 

Highway    Bridges.      Structural    Metal    Work 

of  every   description 


|iiiiiiiiiiiiiiiiiiiiiJUiiiiiiiiiiiiHiinniiiiiiiiiiiiijiiiiiiiiiiiiiiiiiiiriiiiiiJiiiiJiiiiiiiiiiiiiiriiiiiiiiiiiiiniiiiiiiiimiiiiiiiiiiiiiiiiiiiuiuiiri{iu 
I      r.rlahli.'hrd  1S68  Inecrpornled  1S8C  RtlncorfOratri  190S     \ 

I  PENN  BRIDGE  COMPANY  | 

I  Beaver    Falls,    Pa.  | 

=  Designers                     Manufacturers                     Erectors  | 

I  Bridges,  Buildings.  Structural  Steel  of  Every  Description  f 

E  Stock  Steel  for  Prompt  Shipment  "l 

I  F"uii(Irif  and  Mai-hi?ic  Witk  | 

I  Sh'.p^:    Beaver  Palls  and  Claysvllle,  Pa.                    Capacity  30.000  lon.s  p*r  itiinum  | 
^iiiMiiniiiiitiiiHiiiniininiinMiHiiiFMiiiiiitiniiiiiiHriiniMtiitiiniiitriniiiiiiiiniMiiiiiMiiiiitMiiiiiiiiiiiHiiimiiiHiniiiiiiitiiiiiinim 

iiintiiiill liiiiii) iMillMlllllllllllC 


'7^>^^.s?^^^,:^xry^«,r^,w,/»,>^MMILWAUKEE  BRIDGE  COMPANY 

Jteeexammoiibnumpcn^         En,.„.c.n...or.M.«...u^s 

STEEL  FRAMED  STRUCTURES 

of  all  kinds  MILWAUKEE,  WIS. 


.^Ir<lrtiw-lllll  Ilook  Co.,  Inc.,  370  HrTrnth  Ave..  New  York. 

You  m.iy  Kiiiil  me  on  10  .l.-iyn'  aiiprovnl:  Miinihiill'ii  (Iruiililriil 
.MrthiHla,  ri.llU  lirl.  nnaluulil.  I  ..irriK'  lo  n-mll  lor  thi-  book  or 
nliini  It  poxlpulil  within   111  il.iyn  uf  rc^'iiit. 

.  .  .    r  nni  n   nii-mtHT  i.(  llii.  Am    S.h.  C.  K. 

r  iini  :,   r      ■     ■        '      Ml,..,-  I,,   Kiiii .riiiu  Ni'Wn.K<'i<unl. 

SlimnI     .  . 

A.UIraw     , 

Olllplal    PoMitlnii    

Nami'  nl  Com|iiii>.v 

I  llunk«  .I'lil  ...1  ,|,|ir.,v  .1  lo  nl.iil  oilnti:.-.  r-  In  11...  IT  <<  ;,|„| 
l-.ilill.l.l   I. nit    .  >;  „    vi-it, -i 


jiniiiiiitiiiMiiiiiiuiiiiiiiiiiiiiiiiiMiiiitiniiiiiiiiiiiiii' 


ALLEN  RIVETERS 

"Whati-vtr  the  Riveting,   there's  nn  ALLEN 

for    the    job" 

Lt:t  us  quote  on  your  present  needs 

JOHN  F.  ALLEN  CO. 

372  Gerard  Avenue    (Bronx),   New   York 

ntiiiminiiiitmnrimMiMiiiMiiriiiiriiiiiiiiiimiMiiiii 


December  29,  1921  Market~E  NGINEERING     NEWS-RECOR  D— Place 


113 


■ 

■ 

American  Bridge  Company 

Hudson  Terminal    30  Church  Street,  New  York 

Manufacturers  of  Steel  Structures  of  all  classes 
particularly  BRIDGES  AND  BUILDINGS 

S.ILES  OFFICES: 

NEW   YORK.  X.    Y 30   C/mrc/i  St.             Si.  Louis,  M„ l.ihnly  Cm.  Trust  Building 

Philadelphia,  I'a IVidener  Building             Denver,  Coin Fust  Sat.  Hank  Building 

Boston,  Mass 120  Franklin  St              Salt  Lake  City    Utah         IVall/er  Bank  Building 

Baltimn,,-,  Md Continental  BuiMing              Duluth,  Minn IVolvin  Building 

I'lTTSBURGII,  /'.I Frirk  Building             Minneapolis.  Minn 1th  .Ive.  &  2nd  St.,S.  E. 

Buff  ah,,  .X.  Y Marine  Nat.  Bank 

Cincinnati^  Ohio Union  Trust  Building                              ''""!''  ^■"""  Representatives: 

Atlanta,  (!a Candler  Building              V    S    Steel    Products    Co      Pacific    Coast    Dept 

Cleveland,  Ohio Guardian  Building             San  Francisco,  Cal Rialto  Building 

Detroit,  Mi,h..  .  .  .  .Beecher  Ave.  &  M.  C.  R.  R.              Portland,  Ore Selling  Building 

CniC.lGO.  ILL 208  So.  La  Salle  St.              Seattle,  Wash 4///  Ave    So..  Cor.  Conn.  St. 

Export  Representative:    United  States  Steel  Products  Co..  30  Church  St.,  N.  Y. 

1 

■ 

■ 

siiiiiiuiiiumuiiJiuiiiiiiiiiiijjjiiijjuijiii ijjiiiiuiiuiijijiiMiiiiLiiijjjuiiuiujuiiuiiiijiiiiiuumiiiiiuiiuiuiiiiiuuiuiuiiuimiiJi^ 


Virginia  Bridge 


&  IRON 
CO. 


I  Steel  Buildings  &  Bridges  | 

I         ROANOKE    MEMPHIS    ATLANTA     NEW  ORLEANS    DALLAS        | 

■^irinnrnttiirriiiriiiiriiitiiitiriiiiriiiiiiuiiiMiifMiiiiiniiiiiiirriiiiiriiiiriiiiiiriiiiriiiirrnriiiiriiiiriiiitiiinriiriMirriiiririiiuriirtiiniiiriis 
Millillllllllliliuiiiiiiiiiimi 1] iijiiiiiiiniiiiiiimiil i mill iiiiriiiiin mill liiiii] iiiLiiiiiiiiimic 


niiiiiiiiiiiiiiiniiiiiniiiitllllllllllllllllllliiliiriilliriiiiriiiiiiiiiiiililiilliiiiitiimiiiiiiiiiiiiiiriiiriillliiiiiniUD^ 


KING  BRIDGE  CO. 

CLEVELAND,  OHIO 


niiiiiiiuiiiiitiiiNiiiriitiiiriiiiiiiiiuiiiiiiiitiiiitiiirriR 
^iiiiiiiiiiiiiiiiiiiii imiiiiuuiiiiiiiiiiiiiiimiimiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiihiiiiiiiiitiitiiiiiiiiiiiitiiitiiiiiiiiir. 


efE^JCTTOK:  CVv^  I  ^  LACKAWANNA    BRIDGE    COMPANY  i 

i^^,.--I=============::--0=^lL/i     =      =  CONSULTING  ENGINEEKS.  DESIGNERS  i 


=  Offices  and  Works. 

=     BfcRLIN      -       -      CONN 

=         220  Broadway.  New  York 
=  SprlDgiietd,  Maas. 

§immimiiinmiiiiiijimiiiiniiiiiimuiiiiiiiiimiiuiimiiiimiiiuiiniiiimiiiuiiiiiiiiiiiiiMiiriiiiiiiii(iimiiriiHMin 

ilUlullinmiimiiimiimiiimiuMiimiiiiiimiriiim»iiiMiiimiiiMiiiiHiiMiiiNiiirii]iiiiiimimiiMiiiMi]iMiinmtMHiimiiimm 

I      Bridge  Operating  Machinery 

I  Designed    and   Manufactured    for  ; 

I       All  Types  of  Lift  Bridges  and  Swing  Draws       | 
I        The  Earle  Cear  and  Machine  Co  - 

I  PHII,AI)ELFHIA    PA 

Wiiiniiiiriiuiiriiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiii'iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitii  r 

^iiuiiiitiiiiiiiiiiiiiiiiiinuiiiiiiiiiimiiiuiiiiiiiiuiiiiiiiiiiiiiiitmiiiiiuiiiiiu  ii^ 

of     II  i« 


=     RdwariJ    F,    TErry,    rhalrnn 

=  Hourd 

=     Ciederlrli   Tench.    Pn-sldciil. 


1I(. 


Mu 


!    The  TERRY  &  TENCH   CO. 

I  INC. 

I  Engineers  and  Contractors 

j   GRAND  CENTRAL  TERMINAL,  NEW  YORK  CITY 

niiniiiiiiiiiiiiiiiiiiiiijiiiiiti, 


CONSULTING  ENGINEEKS.  DESIGNERS 

MANUFACTURERS    OF    STEETL    STRUCTURES 

I     GENERAL     CONTRACTORS     FOR     FIREPROOF     CONSTRUCTION      | 

I     New  Vork,        Cliliago.        BulTalo,        Milnaiikrp.        Houehton.   Mich.     I 

j  WORDEN-ALLEN   COMPANY  I 

^iiiiiiiiiiiiniiiniiiiiitiiiiiiiiiiiiiiiiiiminiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiimim iiiiiiiiiiiiiiiitiiiiiiirtiiiiiiiniiiiiiitiiiiiiiiiiiR 

UiiiliiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiH  .iiniiinMiiiiiiiniiiMiiiiiiiiiiiiniiniiii iiiiiiiiiiiiiDiiMiiDiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiKJi^ 

FREDERICK  SNARE  CORP. 

=  /ojr.i   r/.v   THE   SNARE    .\yiD   TRIE.ST    CO.  = 

I  CONTRACTING  ENGINEERS  I 

I  8  West  40th  Street,  New  York  | 

i  Harhur   Works,    Rnllroads.   Itridci'!!.    Iiiiluiitrial    Plants,  Susar   Plants,  1 

I  .Sti'el    and    .Manonry    Construrliun,    T»iik»,    l*l|ip    l.lnca.    Water    Workx  | 

i  Cahlo  .\(l(lrp5>.  Santro.  Nciv  York.                       Western  Union  anj  Llebcr  Codes  ll«cd.  = 

I  Ciih.-  .\clilr.<,,  Pawm-c.  Haianii.                                              Havana  Oniic-,  Zulueta  31)  D.  = 

'illtiilllMiniliiliMiniiiiiiiiiiiiiiiiiininiiiMiiiiiiiiiiiiiiililMiiiiiiiiiiiiiiiiiiiiiiiimiiitriiiiiiiiiniiitiiiiiiiiiiiniiNiiiiiiiiuiiiiiiiiitiiiiitl 
^'<iitiMiiiiiiii)iiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiliiiiiiiiiiiriMiiiiiiiiniiiiMiiMiiniiitiiiiiiiiiiiiiiiiiiiiiiiiiililiiiiriniiiiniiililli! 

I     FORT  PITT  BRIDGE  WORKS     | 

j  OF  PITTSBURGH,  PA,  | 

I  Bridges,  Buildings,  Ship  Fabrication  I 

=      (iineral    Onlre.    Oliver   OI(l(„    Pltlsburth,    I'l,    New    York    Omre,    29    Broadmj.      ^ 
E      IhlrKO  Onirc,   Aihlgnd  Block.  Cleveland  Omce,   Marshall  BIdl.      ? 

=  Purchatlng  Dept,  and  Workit,  Canonaburs.  Pa.  E 
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iiiiii>iiiiiiiiiii:iii>ijmijiiiniiiiinui% 


Shoemaker-Satterthwait  Bridge  Co. 

Fabricated  Steel  for  Bridges  and  Buildings 
New  York  "^'T.^^^^^i^""'^  Philadelphia      | 

[nniMUnniiiniiiiniimiirrinillHiiiHiiiiiiiiiillliiliiiHiiMHiiiiniiiintmnMiiiiiiiiiniiirirnnniiniiiiniiin 


Huiuiiiiiiuiiiiuniiiiii 


B  >    h-:j:^:^^j^  Fahricafors,  Erectors  of  :  :     jvr*/  mh]  Buijdin„ 


JV»i/  MiJJ  BuiJdaf, 
■  \  .    A  SpeciaJti/, 

JfHRru  ymti»„U  AutM^ 
■.■.■.■.■.C/tfcijft//?  ..■...■.■  . 


MORAVA    CONSTRUCTION  CO. 

EX(;iNri:iis  and  contractoes 

STRUCTURAL  STEEL 

For  All  Purposes     STEEL  BUILDINGS,  BRIDGES,  Etc. 

Capacity     *2'>-000  tons   per  year 

Gerieral   Omccs   and   Work-:    85th  Street   and  Stewart  Ave 

Citv  Offlcf    Suite  4U"  Pn.iii.   -  Gan   Bldf..    !';■:   MiLhi?an   Boulevard 


KELLOGG 
STRUCTURAL  STEEL  CO. 


BUFFALO.  N.  Y. 


Chi. 


jiiiirriiiiniiiiiiiiitllllirilllllltllllllllllliillllliiiiliiiirtliiiililliliiiiiiiiiiiiiiiiiiiiiiiiriiiiliiiiiiiitiiiiiiirriiiriiiniillliMiilllliiiiiilllliiiiiS 
siriiiiiitiiiiiiiillllliflilllllllllllliilllllllilllllllliriiiiiiiiiiiillllliiiltllllltillljillllliilililllllllllllllllilitinilllllllllllllllllllllltiilllimilfll^ 

I  The  Strauss  Bascule  Bridge  Company—  Engineers  | 
1  Specialists  in  MOVABLE  BRIDGES,  Designers  of  | 
I  STRAUSS    TRUNNION     BASCULE    BRIDGES  | 

I  and  = 

I  STRAUSS  DIRECT  LIFT  BRIDGES  I 

i  225  North  Michigan  Avenue,  Chicago  = 

-~.i iiiiniii iiiiiiii I I I iiiiiriiiiiriiiiiiiiii iiifiiiiiiiiiiniiiiiitiiiiiiiumiiiminiiimrMimiiimiiiimiili 

:iiiiujiiuiiiiiiiimiiiiiij|iimiiuiiiiiiiiTtiiiiiiiiiuiiiriiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiriiiniiiiiiiiniiiiiiiiiiiiiriiiiiijiu 


r.illlllllltllllllMlirfllltllllllllllllinilllirtlllll l mt nr 1 irrHuirtiMlil lllllltiiiltMllltllilt liiiiiir 

SiiiiiriiiiMiiiiiiiiiiiriiirriiniiiMniiiniiiiiiiiiiiiiiiijiiiiiiiiririiiiitiiriiiiiimiiiuiiiriiiiiiiiiiiniiiiiriiiiriiiiiiiiiiiiriiiiiiiiiiiimiiiiiiiiiir 

DGE&STRUCTURAlCI 

WORCESTER,  MASS.       ** 

BRIDGES   AND  BO  I  LP  I  NGSj 


iiiiitiiiiiiniiiiiiiiiiMiiiiiiii<iuiiimiiiiiF 
^irniitittiiiiuiiiMiMiuiimimiiiiiiiiimiumiiimitmiiMiiiiiuiiiiiiiiniiiiiiiiitiiiiiuiiiiiimitmmiiiinMuinnniiiinmm 


RIVERSIDE  BRIDGE  Ca  I  ISmadHrcbitccturallronOlorhs 

STEEL  STRUCTURES      \ 

MARTINS    FERRY,   O. 


LOUISVILLE,  KY. 
STRUCTURAL  STEEL    and  ORNAMENTAL   IRON 

Large  Stock  of  Standard  and  Bethlehem  Shapes 
Immediate    Shipment    of    Fabricated    or    Plain    Material 


iiniiiiimnimimmimMiiiiMtiiiiiiiiir 


iitiiiitiiiriiinuiiiiiiiriiiiiiiiniiirniiriir 


lllllllllllllinillr; 


:jiiimiiiiiiiiiiiitllllllliniiiin 


Works — Phocnixvillc,  Pa. 

The  Phoenix  Bridge  Co. 

—  Bridges  and  Buildings- 
Offices 

Phila.    New  York    Boston    R;,che8ter    Washington 


INDEPENDENT 


BRIDGE  CO. 


WORKS: 

NEVILLE   ISLAND,   PA. 

and  NORTH  SIDE 


OFFICE: 

MAY   BUILDING 

PITTSBURGH,  PA. 


uiiiiiiiiiiiiiiiiiiiiiiMiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiiiiiifiiiitiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiimi^ 

=  i 

i  The  Mount  Vernon  Bridge  Go.  I 

I  ENGINEERS  AND  M.ANUF.XrTl'RERS  OF  | 

I  Iron  and  SiccI  Mill  Kuildinfis  and  Structurul  Work  | 

i  Kailwuy  iind  llidhnav   liridiivs,   KooK.  \'i;iducts,  etc.  I 

I  MOUNT  VERiNON.  OHIO  I 


riimiiiMimiiminiiiimiiiniininfimimmnnmmiiinMninmimimnmimmninimrriiiiniiniiiniiMiimntiiiiiiiiMiuiiiiiiiMtiinn 
HimiiiiiirmiHiiitMniimiiiniiiiMiiiiniiniiinimiiiimtmrMiimiimtiiniiniiiiMuiiiimiiMiitmrinirMiMiiiMiiiiiiitn 


i;iiiiMiiiiiiititiiiniiiuiiiiiiiiuiiiiiiiiiiiiuiiiifiR 


NORTH  MILWAUKEE  WISCONSIN 

Chlceiffo     Detroit     KsnsAS  City      £/P<aso 


iiiiiiiniiHiiiiiiiiiiiiiiiniiiiiiiiiiiiimmiiriiiiiiiimiiiiiiiitiiiiiiiiiiiiiiiMiiiiitiiiiiiiiiiiiiiiiiiitiiiiiiimiiiiimiiii' 


i  THE 

I  Boston      Bridge     Works 

J  INtORF'OK  \ii  n 

47  Winter  Street,  Boston,  Mass. 


>^     uiiiiiiiiittiiiiiittiitiiiiiiiiiiiiiiiiiiiMiiuiiniiiiiiifiiiiiiiiiiiiiiiiiiiriiiintiiiiMiiitiitiiiiiiiiiiiiiiitiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiniiitiiiiiL 

I     JANUARY  12™     I 


Bridges     and     Buildings  | 


Good  Road  Show  Issue 
Send  copy  today 


fmniimnimiiiiiiiiniiiiiriiiiii 


'■■■" t> ttiiitiiiiiMiiiMiiiitiiii iMiriiin     nimiiittMiiiiiiiniiimitiiiMiiimiiiiiimiMiiiii 


iiiiindiiiiiiiiiiiiiiiiiiMiiiiiiiR 
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Note  the  Perfect  Contact  Between 

Tracing  and  Paper — and  the  other  features 

This  cross-section  of  the  Wickes  Blue  Printing  Machine  speaks 
for  itself.  Note  the  lighting  element,  in  particular.  The  light 
is  projected  in  a  direct  radial  line  through  the  tracing  without 
intervening  glass.  In  other  words,  we  have  eliminated  the 
breakable  glass  cylinder  and  substituted  an  open  grill  work  of 
bronze  wires  that  cannot  overheat.  The  light  is  closer  to  the 
printing  paper  than  in  any  other  type  of  machine.  This  means 
cleaner,  clearer  prints.  Fast,  clean  work  is  a  Wickes  charac- 
teristic. There  are  no  complications — no  ventilating  fans,  no 
series  of  belts — no  high  powered  motor.  Space  forbids  a  listing 
of  all  the  Wickes  advantages. 

Il'iitr  us  and  '^e  ivill  {om'inre  you  that  you  can  save 
money,  eliminate  trouble  and  yet  better  prints  the  Hiekes 
<way. 


Any 

Intelligent 
Office-boy  can 
produce  perfect  blue 
prints  in  large  quantities 


1856  WICKES  BROTHERS 

200  Water  Street,   Saginaw,   Mich.,   U.   S.   A. 

501    Fifth   Ave.,    New   York,    N.   Y. 
736  White-Henry  Bidg.,  Seattle,  Wash. 


1921 


The  Choice  of  the  Experienced  Draftsman 

is  a  paper  that  is  strong,  of  uniform  texture;  that  takes  pencil  and  ink  well,  and 
stands  a  maximum  amount  of  erasures.    For  over  half  a  century 

K&E  "Duplex"  Detail  Drawing  Paper  No.  50 

has  satisfactorily  met  the  drattsman's  want  for  such  a  paper. 

Made  of  selected  rag,  it  has  unusual  durability  and  strength.  Its  cream  or 
buf?  color  makes  it  agreeable  to  the  eye  and  less  subject  to  soiling.  And,  last 
not  least,  its  splendid  erasing  qualities  save  many  a  disagreeable  situation  where 
otherwise  the  drawing  would  be  spoiled  and  have  to  be  done  over  again.  It  is, 
therefore,  a  dependable  and  economic  paper  to  work  with. 

In  price,  this  paper  is  only  slightly  higher  than  inferior  semi-wood  pulp  paper — 
and  remember  the  K&E  quality  guarantee  stands  back  of  it. 

Furnished  in  Sheets  and  Rolls  up  to  62  inches  wide. 

Not  genuine   unless   bearimj   our  label  and  trademark. 

Send  for  sample 

KEUFFEL&  ESSERCO. 

NEW  YORK,  127  Fullon  street.  General  Office  and  Factories,  HOBOKEN,  N.  I, 


CHICAGO 

E)6.20  S.  Dearborn  St 


ST.  LOUIS 
817  Locust  St. 


SAN  FRANCISCO 

30-34  Second  St. 


Lrawing  Materials,  Nlathcmalical  and  Surveying  Instruments,  Measuring  Tapes 


MONTReAL 

6  Notre  Dame  St   V*. 
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The  Hamilton  Line  Includes 

Combination  Drawing  Tables  and  Filing 
Cabinets — Steel  and  Wood  Sectional  Blue- 
print   Files   —   Drawing    Tables   —   Folding 

Horses   and   Trestles Typewriter    Tables-^ 

Straight    Edges — T    Squares. 


ijiitiiiritiiiiiiiiiiiiiiiiiiiiiiiiuiiuiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiuiiiiiHiiiiiniiiiiiiiiiinijiiiiiuiiiuiiiiuiiHuiiiuiiiuiiiiniiiiiiiiiiiiiiiiiiiiij; 


Your  Copy ^  free! 

AN  abridgement  of  the  Nautical  Alma- 
/\  nac  withTables  of  Mean  Refractions 
in  Declinations;  Culminations  of  Polaris; 
Azimuth  of  Polaris  at  ail  Hour  Angles; 
Elongation  of  Polaris  and  Azimuth  of 
Polaris  at  Elongation;  Rules  for  taking  the 
Sun  atanyLatitudc  or  Longitude  with  and 
without  Solar  Attachment;  and  Transit, 
Level  and  Solar  Attachment  Adjustments. 

EUGENE  DIETZGEN  CO. 


New  Orient 

Piltiburih 

..  Offic: 

PhilndelphlK 

W.shinvlon 

lory: 

Chic. wo 

Hamilton 
Vertical  Plan  Safe 

Provides  for  fih'ng  vertically  large  or  small 
tracings,  blueprints  or  similar  records  without 
folding,  rolling  or  creasing. 

Plans  are  perfectly  indexed  and  easily  removed. 

Its  net  capacity  is  equal  to  that  of  20  flat 
drawers.  It  is  fireproof,  moisture  proof  and 
dust  proof. 

It  will  repay  the  cost  of  installation  in  the 
saving  in  time  over  other  methods  alone. 

l^ay  we  send  you  the  Hamilton  Catalog? 

Hamilton  Manufacturing  Co. 

Two   Rivers,    Wisconsin 

Rahway,    New    Jersey 


illlllllllllllllltllMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIMIIIIIinillllllllimilllllfc 


The  distinctive  service  fea- 
tures of  the  instruments 
comprising 

The  Gurley  Line 

are  presented  concisely  in  a  new 
32-page  illustrated  booklet. 

/Isk  for  yniir   copy  of  M-480. 

W.  &  L.  E.  GURLEY 


lS4-> 


Qiialilti  Evidenced  Since  tSSJ  = 

LlETZ  I 

Transits — Levei.s — Amdadfs  | 

prkcisk — sensitive — stronc  | 

The  A.  I.IHTZ  CO..  San  Francisco,  U.  S.  A      | 

''•<ininiiirrii[innimin[immn]miiirriiiiintMiiir(iiiiiiiiiiiiimiiiiiiiiiiiiiiiiirini)iiiiiiiiiiiiiiriiiiiiitiiiiiiniiiiiiiiiiiiiiniiiiiiiitiiniin 
L-iitiiiriitiiiiiuiiiiiiiiiiiiii<iiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiitiiiiiiH<iiii iiiminiiiiiiiiiiitiiiMiiiiH 

BERGER 

Monitor  Transits  and  Levels    | 
C.  L.  BERGER  &  SONS 

BOSTON,  MASS.,  U.  S.  A.  | 

III Ill iiiMiiiiimiiiiiii II iiiimiiiiiiimiiiii >"""^ 
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THE  saving  in  time  and  waste 
motion  made  possible  by  Uni- 
versal Drafting  Machines  is  natur- 
ally their  basic  advantage;  but  there 
is  also  corresponding  improvement 
in  the  quality  of  work  performed  by 
draftsmen  thus  equipped.  Clearer 
thinking  is  permitted  by  eliminating 
petty  distractions  and  there  is  en- 
couragement in  shortening  purely 
mechanical  operations. 

Universal  Drafting  Machines  reduce 
brain  fag  and  keep  the  mind  clear 
for  the  niain  issue.  They  are  used 
everywhere — in  big  shops  and  small. 

Let  us  add  your  name  to  the  list. 
1921  Catalog  for  details 

Universal  Drafting 
Machine  Company 

Cleveland,  Ohio,  U.  S.  A. 


aiiiiiiiiiiniiiiiiiiiimiiiiiitiiuiiiiiimiiiiniiiiiiiiiiniiiiiiiiHiiiiiiiiiiiiiitiiHiriiiiiiiiiiiimiiniimiiiiiiriiniiiniiiiiiiiniiiniiiiiuiiini^;     gJiiirnrMiMiriiriii[nnii[Mii[MnirMiirrrMninnMiirMiirriiirrtiii[iiiirrniriinMnrriirrrnirrittMitrM[miii»itnitiiiiiuiiiii»iriiiiiiiiiiiii»i- 


KOLESGH 

iilTransits  and  Levels 


For  more  than  ONE  HUNDRED  YEARS  we  have 
been  making  the  finest  line  of  ENGINEERS'  and 
Draftsmen's  instruments  in  the  world. 

Send  today  for  full  particulars  and 
prices  on  your  present  requirements 

KOLESCH  &  COMPANY 

138  Fulton  Street,  New  York 


/UFKJN 


pdMiiitiiimiiiiiirmiiriiiiiiiiiirMrriiiiiiiitiiiiiiiiiiiiiiiii iiiiiiiiiiuiiniiiiiiiiiniiiiiiHtiiiiiiiiiiiiinMiiiriiniiiiiniiitiniinirtriinnic 

^iiiiiiinrrriii iiiiiiiiitiiii[iii[riiiiiiiiiiiiiiiiiirifiiiiiiiiiriiiiiiii]riiiiiliiiiiiiiiiiiiiiiiiiiiimiiiiuiiiiiiiiliuiiil]lliiiiiiii[|iii[riiui>^ 


BUFF 


62  years  of  Reputation  1 

timi  lor  Hew  Calaloa   No.   i  I 

BUFF  &  BUFF  MFC.  CO.,  Bo.ton,  Ma...  I 

1  \     riiy     St..     .N,      Y.     City  | 

N      Wcll^     St..     ChtcafCO  = 

iiiiiiiiiiiiiMiiiiiiriiiiiiiimiiiimnniiiirniuriiiiiniiriiiiiiii 
iiiniiiMiiiriiiiiuiiiniiriiiiiniiiDtiiiriiiiiilitiiiiittlilllii;: 

Send  for  Catalog  BX-10  of  I 

PRECISION  I 

ENGINEERING   INSTRUMENTS     | 

Wm.  Ainsworth  &  Sons  I 


THE  PRECISION  FACTORY] 


TAPES 

ACCURATE 

RELIABLE  ALL  WAYS 

Distinctive  in  Quality — the  Very  Best 

On   Sale   Everywhere  1 

Send  for  Catalogue  = 

I           NEW  YORK  I 

|io(i   ijifuyettP  Street    SAGINAW,  MICH.       hindsor.   ont.  e 

^"""' "iiiitiiiiiiiiiii Mill I mm iimiiiiiimiiiiimiiiiiiiiiiiiiiii miiiiiiii iiiii iimiiiiiiiiiimi^ 

^     |Tiuiiiiimiuiiiim]iuiiiuiimuiuiiiiraiiiuiiiuimiiimMiiiiiniiimiiin ii iiiiiiiTiiiiimimiiiMiiiMi iiiiiiiiiiiiiiiiniiig 

PERFECTION  I 

PAPER  CUTTER  | 

Made     in     four     sizrs.      Ask     for  3 

literature    on     paper    cuttingr    de-  = 

vices.     We  manufacture   the  £ 

=     Pease  PeerlcsB  Automatie  Blue  Printing-.   W.-ushinf.   and  Drying  Ma-  = 

s     chine  and  Pease  Simplex  PaiKT  Coatinpr  M.irhincs.  = 

§                                                Literature  on   refiuest.  f 

I     The  C.  F.  Pease  Co..  836  No.  Franklin  St.,  Chicago,  III.  | 

^iiiiiDiiiitiniiiiiiiiiiiiiiiiiiiniiiiitiiiiniiitiiiii tiiintiiii i iiiniiiitiiitii 

|iiiiiiiiiimiiiiiMiiiiiiiuiiuiliimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

These  Exclusive  Advantages  you  will  find  in 


DENVER,  COLORADO,  U.  S.  A. 


QjimiiitiiiiiiiiiiiiinHmiiiiiiiiiiin 


H.  &  B.  Transits  and  Levels  I 

MI    (rraduations    are    upon    inlaid,    solid    sheet    silver;  I 

■ver.v  bearing   is  bronze  against  hard  bell  metal;    all  t 

nstruments    arc   protected   b.v    complete    sets   of   dust  2 

ind  rain  fruards.     Cntulofr  on   Requent.  S 

HELLER  &  BRIGHTLY  I 

Since   1870      Cor.  Spring  Garden  Si.  and   Ridge  Ave.,  Philadelphia  I 

iillllllllMIIMIIIIMIIIIIIIIIIIIIIIIIllllllllllllllMIIIIIIIIMIIIIIIIIMIKillllllllltllllllllllllllllllllllllllllllllllllllllllllMlltllltllltllltllilllllS 
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New  England 


Adams,  H.  S. 

i'"iigiittintj  Eiiyinerr 

\N  harf  and  Dock  Constnictioti. 

Koundat  ions'.     Harbor     Work>. 

Water  Terminals. 

inO-101  Arnw  BIdg.. 

Bnel.in  1 9)  Mass. 


Barbour,  F.  A., 

.M.XmSocC.E.  M.Can.SocC.E. 
Contultino  Emnnerr. 
Water  Supply,   W'ater  Purifica- 
tion. S<?werage  and  Sewage  Uis- 
pobal. 
Button.    Ma.-«..   Tremont    Bldg. 


L.  J.  Carrrtcdt 

C-mtullfWl  Bn  rneer 
IndiLtthal  ^it'-  inver-tigations  in 
New  I-'ngland  their  Transport- 
ation. I. alxii  ar.dKconnniio  Prob- 
lems, (ieneial  lltigiiieering  .<;tud- 
ies — Railway!-.  TerniinaL-.  et«. 
129  Church  St..  NcwlHavcnConn 


Main,  Charles  T., 

M.Am  Soc.-M.E. 

Plana  and  Speet6cations  for  Tex- 
tile .MilU  and  other  Industrial 
I'lants,  Water  Power  and  Steam 
Power  Development.  Examina- 
tions and  Deporta  on  Plant* 
»ith  reference  to  their  Value. 
Reorganization  or  Development. 


McClure-Greene  Eng.  Co. 

r,n7  onW  f^ontutting  Eri'iinftrt 
Water  Works.  .Sewage  ni.spoMil. 
Dnni..  Bridges,  llydniull..  De- 
velopments, Kxaminatinns,  l-.sti- 
mnteji.  Reports.  Plans,  S|>ecifi- 
eations.  .Sup«'rviiiion. 
Wiireester.    .Mam.    Park    Bldg. 


Metcalf  &  Eddy. 

Water  Works  .Sewerage. 
Disp'Mnl   of  Sewage  and   Iw 
trial     \\»«teii        Supervision 
*'>per»tions.     Valuationa. 
Bnaton.  MaM    14  Reneon  St 


Stone  &  Webster 
iDcorrmrated 

Examioalioiu  Rpp<irts  \'uluatiiiris 


Tndiutnal  And  Public  Nenrler 
Properties 

New  York       lioaton       rhi'-n 


Vauiilin   l-ncineers 

-  -ijdon 


.*   I-  , I. lie  flilitie, 
•■■.nsafMl  Hep.,rt. 
Miu».  1-S-*  Dcvonahire  St. 


iniiiiuiiNiirjniiiunriinmiuiiiiiiiiiiiiiiiiiiiuuiiuiiiiiiiiuiiiniiomimiiiiiiiiiiinuniuiiiiniiiiiiiiiiiuini^^^ 


New  York  City 

New  York 
and  New  Jersey 


Banks  &  Craig 

F.mntirer.. — Cliimints 
Design.  Operation,  Valuation,  In- 
vestigations. Water.  Sewage.  In- 
dustrial Wastes  Food  Chemistry, 
Dchvdration.  Colloids,  'iesearch 
.-.I  E.Hst  l:..d  St.,  New  York 
7')''  Telegraph  Building,  Ilarris*- 
burg.  Pa. 


Besselievre-Disher  & 
Miller  Inc. 

E>l  linrrrs  niid  Const rucl'-:^ 

Sewerage,         Sewage     Disposal, 

Water  Supplj-,    I'tilities.  Design, 

Construction,      Reports,       Field 

Service 

New  York,  M  Church  Street 


Bowe,  Thomas  F., 

('onauUino  Engineer. 
Water.  Sewerage,  Ehsposal  of 
.Sewage.  Municipal  Engineering. 
\'aluations.  Reports,  Inspection. 
Rutherford.  N  J.,  .Assoc  Bldg. 
.■iO  E.  3.3rd  St.,  New  York  City 


Bradley,  Walter 

Mem   .\.  .\  E 

Design — Construct. 

W';iter  P'  wer  Developments. 

Steam  Power  Plants, 

Paper  Mills,  _ 

Sur^t  ys — Estimates 

Fulton,  N.  Y. 


City- Wastes  Disposal  Co. 

Specialists    iu    Drainage.  Sewer- 
age and  Sewage  Dispf^sa!.     ' 
Reports  and  Estimates.  Sur\'evs, 
Plans  and  Supervision, 

New  York,    !.'>  Seventh  .\venue 


Caird,  James  M. 


<  hanist  arvi  Bacteriologist. 

Expert  Testimony:  Examinations 
and  Rcport.s  upon  Proposed 
Sources  of  Water  Supplies;  Tests 
and  Supervision  of  Filter  Plants; 
Copper  Sulphate  Treatments  for 
.\lgae.  Sterdizatioii  Treatments; 
Sanitary  Investigations,  Includ- 
ing Typhoid  Fever. 

I'J  Fourth  St.,  Troy,  N.  Y. 


Cole,  Edward  S. 

Hydraulic  Eiujxnter. 

2.'i   Kim  St  ,  New  York 


Cooper  &  Co.,  Hugh  L.. 

'fcnerrW     Hydraulic    Erigintcrino. 

Including  the  ileaign.  linniicjng 
rftnstnietion  and  mnnagemcnt  of 
hydro-eloctric  power  plants. 

Ne»   YorklCity.  101  Park  Ave. 


Concrete-Steel 

Engineering  Co. 

Desioning  and  Supcrrisiiig 
Engineers 
Concrete-Steel  Bridges 

New  Vork.lPark  Row  Bl.ls:. 


Coulter,  Waldo  S. 

(:;nsull.,:,i  Etvi'.nccr 

W'ater.      .Sewerage,       Industr'al 
VV.istes.   Drainage.  Power  Valu- 
ati<  ns.  Rcfvorts,  Estimates,  Sur- 
veys, Plans  and  Supervisiori. 
1 1 1  l.ibe:ty  -St..    New  York  City 


Edwards,  Glenn  P. 


r,i    '■,■.,./  l.m.lscnpc  EnO'iff. 
Paying  and   Road   Work —  Mu- 
nicipal Water-works    and   Sewer- 
age S\*stem.s —  Parks  Playgrounds 
attd  Private  Estates 
Correspondence  In\'ited. 
m  Slate  St.  .\lbany 


Ellsworth,       Barrows      & 
Reeves 

Valuat,,;,  Bh'I  n' ers 

G.  E.  Barrows  -M.  .\m.  Soc  C.  E 

Cuthbert  E.  Reeves 

.Member  .  jn.  Ry.  Eng.  -\ssn 

Buffalo,  N.  Y 

..i)-5-' West  Eagle  St. 


Fowler,  Charles  Evan, 

.l/..4m.  Soc.  C.E.M.  Can.  Soc.CE. 

Consulting  Cirit  Engineer. 

Bridges.   Foundations,    Dredges. 

Dredging.     River    and     Harbor 

Improvement. 

New  York  City.  25  Church  St. 


Ford,  Bacon  &  Davis, 


New  York,  HSJBroadway. 


Roger  M.  Freeman 

Conslmclion  Engineer 
Design  and  Construction  of    In- 
dustrial Buildings.    Steel  Plants, 
ilydro-Electric  Devel..pments. 
s  w,.t  4nth  St.  .New  York  City 
Tel.  .Murray  Hill  0170. 


Fuertes,  James  H., 

.M.Am.Soc.CE. 

Ct'cif  and  Sanitaru  Engineer. 


U'ater  Supply  and  Water  Pun- 
tication,  Sewerage  and  Sewage 
Disposal. 


New  York,  HO  Nassau  St. 


Fuller    &    McCHntock 

Engineers 

C.eo.  W.  Fuller 
James  R.   MoClintock 
.lessc  K.  Gicsey 
Elmer  O,   Mannhan 
James  C.   Harding 
W'ellington  Donaldson 
Myron  E.   Fuller 
Daniel  C.    Ilayne 
Harvey  P.  Jones 
170  Broadway.  New  York  City. 

Valentine    Bldg..    Toledo,    O. 

Produoe       Exchange      Bldg., 
Kan?as  Cilv,  Mo. 


Gilmore,  Thomas  N. 

C ojisultin'j  Enffincei — 

.M.Am.  S.  C.  E.,M.  Am.S.M.  E. 

Railroad      shops.       Locomotive 

Terminals,  Power   Plants,  Steant 

Statiorif.  Industrial  Plants. 

l;iii  Liberty  St.  New  York.  N.  Y. 


Hopkins  &  Field, 

Chas.  C.  Hopkins  Arthur  M.  Field 
Consulting  Engineers. 
W'ater  Supply,  Sewerage,  Wastes 
Disposal,  ^lunicipal  Engineer- 
ing. Expeit  Testimony 
.Appraisals. 
Rochester.    N.    Y'.,   349   Cutler 

Building. 


Hopkins  Construct.  Corp 

Eri:iri'  ers — Covslruetors 

Surveys  Pavements 

Design  Highwaj's 

Construction  Sewers 

New  Brunswick,  N.J.41) Paterson 

Street. 


Hazen,  Whipple  &  Fuller, 

.Mien  Hazen,  G.  C.  Whipple, 
W.  E.  Fuller,  C.  M.  Everett, 
L.  N.  Babbitt,  H.  Malcolm  Pirnie 

Consultinp,  Hydraulic  and  Sani- 
tary Engineers. 

Water  Supply,  Sewerage,  Drain- 
age, Valuations,  SupervTsion  of 
Construction  and  Operation. 

New  York  City.  30  E  42nd  St 


Hill  &  Ferguson, 

N.  S.  Hill,  Jr.  S.  F.  Ferguson 
Consulting  Engineers. 

Water  Supply — Sewage  Dis- 
posal— Hydraulic  Development. 
Reports  Investigations 

\'aluations  Management 

Design  Cooatpuction 

Operation  Rates 

Cnemical  and  Biological  Labora- 
tories 

112  East  19th  St.,  New  Y'ork  City. 


Horton,  Robert  E. 

Mem.  Inst.  C£.  Mem.  Am.  Soo.  C.E 
Consulting  Hydraulic  Bnginscr 

Reports,  Estimates,  Dc-ign  and 
Construction  for  Wat.r  Powei, 
W'ater  Supply,  Storage.  Flood 
Control,  Irrigation  and  Drainage. 
Specialist  in  Hvdrnulie  and  Ily- 
drol.igic  Problems,  Rainfall.  Ev- 
apoiation.  Stream  Yield  and 
Ground  W'ater.  Water  Power 
Valuation. 


George  A.  Johnson  Co . 

Inccirii.  .rated 

Consulting.       Ciril        Electrical, 
Mechani&tl  Engineers. 
G.A.Johnson        N.B.Wolfe 
II.  C  Stevens        C.  R.  WyckoH 

Water  Supply,  Sewerage,  Refuse 
Disposal.  Power  Development 
and  Distribution,  1  ndustrial 
Plants  and  Public  I'tilities. 

Report.s.  Desimis.  Sujiervision  rf 
Construction.  ^Ianngement. 

1  .M)  Nassau  St.,    New  York  Cil  y 


Wilheon  S.  Lee 

.M.Am.Soc.C  B.  .W.  Am;Soc..\r.E 

M.  Emi.  Inst  Con. 

Prllow  Am.  Ivtt    E  E 

Chief  Eng   Southern  Power  Co 

C......./(ri,  E„:  „crr 

.'.M  Fifth    Ave.  New  York  City 
Chariotte.  North  Carolmn 
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Herbert  C.  Keith 
M.  Am.  Soc.  C.  E. 
Civil  and  Consulting  Engineer 

Design  and  Construction  of 
Bndgc  and  Structural  Work, 
Masonr>'  and  Foundations. 
Railroads  and  Street  Railways- 
Inspection  and  Valuation  of 
Existing  Structures 

Legal  Engineering. 

13  Park  Row,  New  York  City 


Walter  Kidde  &  Company 

Incorporated 

Engineert  and  Constructors 


Inspections  Industrial  Plants 

Reports  Wharfs  and  Piers 

Design  Power  Plants 

Construction  Chemical    \A'orks 


New  York  City.  140  Cedar  Street 


Mead,  Daniel  W., 
Scheidenhelpn.  F.  W.. 

Consulting  ^nginc^a. 
Hydro-electric        Developments, 
Water  Supply,  Irrigation,  Drain- 
age, Flood  Control. 
3  )  Church  St.  New  York 


Meyer.Strong&  Jones,  Inc. 

Power  Plants— Merhanira  and 
EUctrical  Equipment — Heating 
and  Ventilating. 

101  Park  Ave..  New  York  City  .'. 


Mueser,  William 

Consulting  Engineer 
Concrete-Steel  Bridges 
Concrete-Steel  Standpipea 
New  York.  Park  Row  BIdg. 


Moran,Maurice&  Proctor 

ConsiiWna  Enonieers. 
Daniel  E.  Moran.  C.  E. 

M.  Am.  So 

M.  Am.  Sc 

C.  F.  Maurice,  C.  E. 

Cariton  S.  Proctor.  C.  E. 

Foundations  for  Dams,  Bridges, 
Buildings  and  all  Sub-Structure 
V.ork. 

New  York  City,  5.j  Liberty  Street 


North.  Allison  &  Ettlinger 

Cnnsnltino  Enmnerrs  - 

f'ity      Surveyors       Topographic 

Surveys  of  large  tracts. 

City  Planninfi;.  Field  Supervision 

Dock,    Terminal    Development. 

Stattn  Inland,  New  York,  Crab- 

trre  P.Idp 


Potter,  Alexander, 

Contutiinq  Entiineer. 
Hydraulics  Sanitation.  Concrete 
Structures.    Tel  5.t01  Cortlandt 
New    York.    50   Church   Street. 


Potts,  Clyde 

M.  Am.  .Soc.  C.  E. 
ContuUifi'i  Snnilnru  Engineer 
Sewerage  and   Sewage   Disposal 
Water  Uorks  and  VVater  Supply 
Pepi.rth.  Plans  and  Estimates 
'in  Chnrrh  St  .  N^w  York 


iiiiiiiiiiiiiiiiNiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiniiii  iiiiiiiiiiiiiiniiimiiiiiiiiiii; 


Richmond.  W.  S. 

ConsuUing  Engi  neer 
Mem.  Am.  Soc.  C.E. 
Hydraulic  and  Civil  Engineering 
10S9  Ellicott  Square  Bldg. 
Buffalo.N.  Y. 


Robinson,  Geo.  L., 

Consulting  Engineer, 

.Sewer;?,  Sewage  Disposal,  Water 

Supply. 

New  Yoik  37-39  East  28th  Street 


Dwight  P.  Robinson 
&  Company,  Inc. 

Engineers  and  Constructors 
With  which  is  cons  lidated 
Westinghouse.    Church,   Kerr  & 
Co..  Inc. 

Industrial  Plants.  Power  Develop- 
ments. 
Railroad  Shops  and  Terminals. 

125  East  46th  St.,  New  York. 
Chicago,        Youngstown,        Li  is 
Angeles.  Montreal.  Dallas. 


Sanderson  &  Porter, 

Engineers. 


Ch 


York,   52  William  Street, 
CO.  72  West  Adams  Street; 
I  Montgomery  St.  San  Francisco 


Seelye,  EUwyn  E. 

Contractors'  Engineer 
101  Park  Avenue 
New  York  City. 


Steinman,  Dr.  D.  B. 

M.Am.Soc.C.  E.M.  A.Ry.Eg.A. 
Consulting  a  n/l  Dridnning  Engi-iecr 
Bridges  a  nd  ot  her  Structures 
Engineering  Projects,  Design, Sup- 
ervi  i  n  Investigation  Reports, 
Valuations,  Ad\'isory  Ser\'ice. 
New  York  25  Church  St. 


Vermeule,  Cornelius  C. 

Consulting  and   Designing  Engi- 

Water  Supply.  Sewerage. 
Water  &  Steam  Power  Plants 
Reports,  V  t'uatlnns 
38  Park  Row  New  York 


Vrooman,  Morrell, 


Gloversvillc.N.  Y..  10  N.Main  St. 


Waddell  Dr.  J.  A.  L. 

fnitsyilting  Engineer 
Steel  and  Reinforced  Concrete 
Structures.  \\'addeir8Yertical  IJft 
Pti<li:c,  Oiffirult  Fnunfjati.-ris. 
Rcports.Checking of  Designs.  .Xd- 
visory  Services,  and  Appraisals. 
35  Nassau  Street,  New  York. 


The   J.    G.    White 
Engineering  Corporation 

Engin  ecra — Constructors 

Industrial  Plants,  RuildingA 
Steam  Power  Plants,  Wntcr 
Powers.  C»a8  Plants.  Steam  and 
Electric  Railroads.  TiansmisaioD 
Systems. 

13  Exrhangc  Place        Now  Y(  rk 


Wallace  &  Co.,  Joseph  H., 

Consulting  Industrial  Engineer 

Industrial  and  Power  Plants. 

Hydraulic    Developments  —  i 

vestigations  —  Consultation 

Reports. 

New  York  City.  Toronto. 


Ohio  and 
Pennsylvania 


Albright  &  Mebus, 

Ciiil  and  Sanitary  Engineers. 
Sewerage,  Sewage  Disposal, 
Town  Planning. 


Chester  Engrs.,  The  J.  N. 

J.  N.  Chester       D.  E.  Davis 
J.  F.  LaBoon      J.  T.  Campbell 

E.  E.  Bankson 
Consulting   Hydraulic,  Sanitary 
and  Valuation  Engineers. 
Pittsburgh,  Pa.. Union  Bank  Bldg. 


Clark,  Wm.  G. 

Cuu!  and  Snn>tnry  Engnieer. 

F.  G.  Cunningham,  ABSociate 
Hydraulic.  Sanitary  and  Munici- 
pal Engineering.  Power  Develop- 
ments.  Expert  Examinations  and 
Reports 
lO-lti  Spitzer  Bidg.,   '   Toledo.  O. 


Day  &Zimmermann.  Inc. 

Engineers. 

Industrial  Plants,  Power  Plants, 
Sub-Stations.  Transmission 

Lines,  Examinations  and  Re- 
ports. Valuations.  Management 
of  Public  Utilities. 

611  Chestnut  St.,  Philadelphia, 
New  York  City  Chicago. 


Easby,  William,  Jr. 

M.  Am.  Soc.C.E. 
Ciril  and  Sanitary  Engineer. 
Sewerage. 
Sewage  Disposal. 
Water  Supply. 
Water  Purification. 
Water  Power. 
Paveiiietiis  and  Highways. 
Investigations.    Designs,   Super- 
vision of  Construction  Operation 
and  Valuation 

Philadelphia.  Pa.,  1302-3  Com- 
monwealth Building,  1201  Chest- 
nut St. 


Fayette  Engineering  Co., 


I'niontotvn.    Pa. 


Fogg.  Ralph  J.M.A.Soc.c.E. 

Ciril  find  CmisjiUing  Ettginrrr 
Investigations  &.  Reports 
Steel  &  Concrete  Structures 
Design,  Inspection,  Valuation 
Inspection    of  Steel    &   Ccnicnt 
ut  mills.    Testing  of  Mat^-rials. 
Bethlehem.  Pa. 


Franklin  &  Company 

Contntlting  Engineers 

Whut  Supply -ijc wage    Disposal 
Town  Planning. 
I{eporrN,  N'uhmtinn,  Design. 
PhilwUlpj.ia.  00*17  Cr^.zcr  Bide 


;iii[[[|[[[[[iiiiiiiiii[ii[[iiiiiiiiiiii!iiiiiiiiiiiiiiiiii[imimf:. 
Gannett,  Seelye ficFleming 

Engine  t-rs 

Reports  -  X'aluations  -  Design, 

Manage  ment  -  Municipalities, 

Utilities   -  Industrials. 

Erie,    Pa.   -  Harrisburg,   Pa. 

Memphis,   Tenn. 


Ledoux,  J.  W. 


Consult  it  1 1  Engineer 
Water  Works,  Water  Power, 
Power  Plants,  Reports,  Designs. 
Construction  Supervision,  Val- 
uation, Arbitration,  Rate  Sched- 
ules. 
112  North  Broad  St.,     Phila.  Pa. 


Levinson,  H,  J. 

Consultitig  Engineer 

Power  IMants,  Industrial  Plants, 

Mechanical     Refrigeration,     Ice 

Plants,  Construction,  InstalUng. 

Superx'ision,    Inspection,    Tests, 

Reports. 

Phila.,  Pa..  4929  N.  Warnock  St. 


Moore.  W.  E.  &Co.. 

Engineers 

Reports.  Designs  and  Supervision 
of  Public  Service  Properties. 
Industrial  Plant  Installations 
Electric  Furnace  Design  and  .Ap- 
plications. 
Pittsburgh.  Pa.,rnion  Bank  Bldg. 


Scofield    Engineering  Co. 


Philadelphia  Pennsylvania 


Swigart  &  Ehrman 

S.  G.  Swigart.  M.  Am.  Soc.  C.  E. 
Geo.  L.  Ehrman 
Civil  Engineers 
Surveys — Plans—  Reports 
Supervision  of  Construction. 
Sewerage  &  M  ater  Supply. 
Pavements  &  IIighwa>8. 
Irrigation  &  Dramage. 
Hydraulic  Developments. 
Railroads  &  Street  'Railways. 
Topographic  Mapping. 


Watson   Engineering 
Company,  The 

Deaigrnng  nnd  Construction  Engi- 


Industrial  and  Power  Plant  and 
Equipment.  Bridges  and  Rail- 
way Buildings,  Docks.  Term- 
inals and  Marine  Structures. 

Warehouses  and  Commercial 
Buildings. 

Engineering  Reports. 

K.l  I  Pmspect  Ave.,      Cleveland 


Wilkins  Company,  The  W.G. 

Engineera  and  Architects. 

Railroads,  Buildinga,  Manufac- 
turing Plants,  Coal  and  Coke 
Plants,  Water  Works  and  Sewer- 
age.   Examinations  and  Reports. 

PitUburgh.     Pa.      Wr^tinKhouse 


-F.  X  (;  I  X  E  E  R  I  X  G     N  E  W  S  -  R  E  C  0  R  D— Place 


Vc!.  87,  No.  26 


nn»iimioniimMniiiiiHnwiiiiiiniiiiiinniiiniim»iiiiiiimiwiiuDiHinnnnuDniiiiniiiiiiinnnBM^^ 


Directorv  of  Engineers 


Chicago 

and 
Illinois 


Chicago    Bascule    Bridge 
Company 

Fixed  and  .Mo\-able  Uridgcs.  \u»- 
ducto.  Industrial  Huildings.  and 
Pow*r  Plant*. 
f'hicago  Oxford  Wdg. 


Alvord  &  Burdick, 

J.   W.    \Ivord         (•    B.  Bur.lick 

Ht/draulic  and  SaniLiry  Enffinfers 

Water  Supply 

Water  Purification 

Flood  Relief 

Sewerace 

S*-nAe«-  Oispoisal 

Appraisals  and  Flatc  Reporta 

U  atcr  Power 

Chicaeo.    Hartford   Building. 


The  Arnold  Company 

Bnt/ineera — Cortttnictonj 

Power  Plant* 

Indi-trial  Plants 

I  ocomotive  Terminals 

Maintenance  Shop« 

Derfigncd  in  Entire  Detail 

I'lMtMl  Conipletr,  Including 

Preliminaiy  Operation. 

lii.'i  So.  l-a  Salle  Street,  Chicago. 


Byllesby    Engineering     & 
Management   Corp. 


tils  M.  I.a  8«ll»  Slrrrt.      rhieago 
Htm  York  Tacoma 


Chase,  Frank  F)..  inc. 

Kn, ■.,"-, 

I.oration.  Layout.    Dcaiftii,  Con- 
Ktmrtinn    ami     ICquipmcnt     of 
tmliifftrial  PtantA 
r'hiciMto,  '-l.'"  N.  Miehioan  Ave 


J.  L.  Jacobs  &  Compiiiiy 

I^nfhnfrrt  and  Cntt  ylrr,)tjn/'in/« 
Invaitlcatinnji,  Reporlji,  \ppmi^. 
aU,  rrntanitAlion  an(|  Manace- 
ITHmt,  Coit  Aemuntinir  ?'>-^trni«. 
Kmplnynienl  f»tKl  V^  nit»  -  Plan* 
Mnn-.lnr.rV     liiiiMino.    r\„^. 


Krauel,  H.  B. 

De3"!n  and  ConttntCt 

Rui'di'-gs 
Hridgc-s 
Industrial  Plants 


Maury,  Dabney  H. 


ContxiUino  Enginter 

Water  Works,  Sewerage, 

Power  Plants,  .Appraisals. 

Chicago,   Ul .   1445  Monadnock 

Bldg. 


Randolph-Perkins  Co. 

En  yirifcrs-.A/anar/'TS 
Successors  to: 

Isham  Ujindo'ph  &  Co. 
Edmund  T   Perkins  Eng'g  C  .. 
Gc  irge  B.  M;issey  Co. 

Land  Drainage  LeveesandPump- 
i'B    Plaits.     Flood     Protertion, 
\\ater  ."supply,  .^ewugc  Disp  sul. 
Kicavation  Specialists 
Stripping  Pr  .pertics  Prospected. 

1210  First  National  Bank  B:dg. 

Chicago.    


Shourds-Stoner  Co. 

r  ..„.^.,,'^•l,■A^w,„ffrs 

Mining.  Structural.  Civil.   Mech- 

:inical  A    Electrical  Engineering 

departments. 

.\ppraisals,  Reports,  S«r\'evs 

Harris  Trust  Bidg  .  Chicago.  Ill 

Tribune  Bldg..  Tcrre  Haute,  Ind. 


Stern,  1.  F. 

Comutlimi  Rmiinerr 
Bridges.      Buildings    and     other 
Structures.  Engineering  Projects. 
Design,   Supervision.    Investiga- 
tion. Reports,  \'aluations,  .Advis- 

ir-tNatl  Bk  Bldg 


ory : 

Chicag  .111 


Central  West 


American   Appraisal 
Company,  The 


Xuthoritative  Rcpurti>  and  Valu- 
ntion^  Covenng  Public  I  tility. 
Municipal,  .Mineral,  Industrial. 
I  ommercial  and  Residence  Prop- 
erties 


Black  &  Veatch 

ConMuitinQ  F.THjynefTt 

.^Vwerage.  .'^rwa^r  llrtposal. 
Water  J-^upp':  .  Water  Purihca 
lion,  l.hTlri'  I  ightini,  I'cmcr 
Plants,  \  aluaticu)".  SpcTlal  In 
vnitigations  and  Reports 

r  n  Blark  N  T  Veatch.  .Ir 
A.  P.  I.enmed  !.  .S  Siegrist 

I'.   11   Duninire  J.  V.  Brown 

C.  A.  llaakina 

Knni.a.      City,     Mn  .       Mutu.d 


Benham  &  Muliergren 

\V  I..  Beiihan.  .\.  I..  MuHergren 
f  nsuUn'j  Eninees 
Wattr  supply  and  i>urification: 
sewerage  and  sewage  disp  sal; 
electric  light  ard  pr.wvr:  iiavc- 
tncnt':  leports  and  appraisals. 


■,  tone  Blcigj-n^-a^  City.  Slo. 


Burns  &  McDonnell. 

S.  Burns.  H  E.  .McDonnell 
ConsuUinfj  Enilineers. 
-\ppraisals.  Rate  Investigations, 
i:i[)ert  Testimony.  Water  Works. 
.^werage,  Lighting. 
Kan.s.i.s  Citv.  Mo.,  Suite  400 
Int.T-iitatf  Bide 


Fargo  Engineering  Co 

Consulting  Engineers 

Hydro-Electric  and  Steam  Plants 
Difficult     Dam     Foundatioi.s. 

Jackson,  Michigan 


Federal  Engineering  Co., 

Cirif  awi   ArchitrcturiU  Engineers 

Designers  and  Superintendents 
Buildings  and  Industrial  Plants. 
Milnaukec,  Wis.  218  -  219 
Stephenson  Building. 


Harrington,  Howard  and  Ash 

Cojis^Uiing  Engxncers.  Bridges 
and  other  structures  of  steel  and 
reinforced    concrete.      .Advisory 

vices  in   municipal  problems. 

l-raisals.       K.insas  City.  Mo. 


A 1-1 
lOlJ 


:d(ii 


Hubbell,  Clarence  W., 

.M.Ani.SocC.E. 
Consulting  Engineer. 
Sewerage,      Sewage      Disposal, 
W  ater    Supply    ard    Municipal 


Detroit.   Mich.,  2348  Penobscot 
Building 


Koerl  &  Conklin 

W'ater  .Supply  and  Purification 
Land  Drainage  «.t  Reclamation 
•Sewerage  and  Sewage  Disposal 
Treatment  of  Industrial  W  ;istes 
Investigation  of  W  ater  Pollution 
Sanitary  Chemical  -Analyses 
625  M-B-A  Bldg.,  Mason  gtyla. 


Turner,  C.  A.  P. 


Luten,  Daniel  B., 


Rcinfor-ied  Concrete  Bridges  ex- 

I'lusively. 

.Associate  Engineers  in  each  state 

Indianapolis.  Ind.  


Meyer,  Adolph  F. 

Consulting  Hydraulic  Enoii 
Member.  Am.  Soc.  C.  E. 
Minneapolis,  i'."<  .Met.  Bk.  Bldg. 


Shenehon,  Francis  C. 

tlwI'OHlic  Ewmeer 

M.  Am.  Inst.  Cons.  Engiv. 

.M.  Am.  Soc.  C.  E. 

Watcl  PowiT.  Mood  Relief. 

Drainage.  River  Diversion-. 

fV'uti-.-l  Engineering  Litigation. 

Minii.apoli-:    ■■'■■  .Met.  Bk.  Bldg. 


Siteman  &  Cooper 


r."ij«//iii»  Cinl  Bnginsen 

Pavements 

IlighwayB 

Drainage 

Ketl.  Res.  Bank  Bldg.  St.  Louis 


Smith  &  Co.,  C.  E. 

'■„„«„;(. no  Engineers 
Apprai.xals,    Expert    Teatimony, 
Brulgen.  rOlrctrification,   Founda- 
tiunn,   IIighway.H.    Docks.   W..lrr 
."-upply.  I'lfiod  Protection 

llnilwnv     Eieh.,     St    Lru:; 
'■hiogn.  Kansas  Cilj 


Consulting  Engineer. 
M.  Am.  Soc.  C.  E..  Reinfonetl 
Concrete  and  Structural  Steel 
bridges,  Buildings  and  Manu- 
facturing P!ant,s. 
Minne.ipnli?.  Minn  .  627  First 
Ave.  N. 


Williams,  Gardner  S., 

M.  Am.  Inst.  Cons.  Engr. 

M.  Am.  Soc.  C.  E. 

CongxiUing  En    neer. 

Hydraulic  Inv  .^^tigations,  Water 

Power      Developments.      Water 

Supply    Systems,    Reports.    .\n. 

praisals.     Ann  Arbor.  Michigan. 


Southern  States 


Allen  &  FitzSimons,   Inc. 

Eti/jin"rs 

James  P.  -Vllen,  W.S.  FitzSlmons 
liiver&IiarbnrWorkfi.Plaiisu:  .i 
Estimates  for  Dredging  Etn;  i- 
nations — Reports— C'onsultatici. 
General  Surveying,  Mapping. 
•  I  Brrad  St.       Charleston.  S.  C. 


Howard   D.   Bennett 

Consulting  nnd  Contractino E'w'r 
Dredge*  of  all  types  Designed  and 
Built  for  every  service  M^inicipal 
File,  Ice  and  Perry  Boats, Harbor 
a:id  Terminal  Developin.r.t. 
Plans.  Specif  ication>,Repoit.-.  Etc 
J 114  Allendale  St.  Baltimore.  Md 


Black.   Mc  Kenney  & 
Stewart 

Engineers 
W.  M.  Black. 

Maj.  Cen.  C.  S.  A.  Retired. 
Charles  .\.  McKenney. 
John  Stewart. 

River  and  TTarbor — 
Port  and  Terminal  Work 
Hydro-FI  ertric  Development 
Municipal  and 

Hi  irhway  Fninneerin': 
Consulting  —  Organieation  — 

Ad  niinistration 
61S  Seventeenth  St.,  N.  W. 
Washington.  D.  C. 


Billingsley.  James  \X^. 

Preliminary  Investigation?.  De- 
tailed Plan.s.  and  Construction 
Supervision.  For  Industrial  Dc 
velopments,  D  o  c  k  .«  .  Roads. 
BridKes,  Drainr.geand  Municipal 
Improven^ent,'^ 
New  Orleans.  1  ouisiana. 


DIRECTORY  OF 
ENGINEERS 

RATES: 

I'-inch  card 

?37.SO  per  quarter 

(J;ili.L'.''i  tor  advertising  and 

$1.2."!  for  subscription) 

f-inch  card 

322.50  per  quarter 

($21.1'.'>  for  advertising  and 

f  1 .2.'i  for  subscription  ' 
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Directory  of  Engineers 


Brown,  W.  E. 

Investigations,  Surveys,  Reports 
and  Designs,  Land  Drainage  and 
Reclamation,  Deveiopment  of 
Properties.  Dredging,  River  and 
Harbor  Improvements,  Port  and 
Terminal  Work,  Coast  Protection. 
Miami  Beach.  Fla. 


'"'"" «l"H;'"'""'i| llllimiHlllllllltlll IIIIIIIIIIMIIII IIIIIiiii iiiiiiiiii iiiiiiiiiiiijii Ill „i,||| iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiDiiiiiiii 

]  Weller.  hrancis  R. 

M.AmJns!  E.E.,M.Am.Soc.C.E. 
Comnllin',  Engnieer 
HydroEIectricand  Steam  Power 
Plants,  Reports,  Appraisals,  De- 
signs, Construction;  Properties 
Operated. 
201-oMilIsBIdgWashington.D.C. 


Greiner  &  Company.  J.  E. 

Consulting  Engineers 
Design,  Construction,  Investiga- 
tion. Advisory  Services — Bridges, 
Docks,  Piera,  Warehouses  and 
other  Engineering  Structure-. 
Pittsburgh,  I'a.  ■.*>:'.  Fuitoi.  Bldg. 
Baltimore.  Md.        Fi.lel.ty  HIdg. 


Morgan    Engneering   Com- 
panies. The, 

Hydraulic  Engineers. 
Flood  Prevention  —  Irrigation — 
Drainage — Power  Development- 
Memphis,  Dayton, 


Robert  L.  Totten 

Mem.  Am.Soc.  C.  E. 

Consulting  Enoinrer 
Valuations  &  Reports,  Railroad-^ 
&  Highways,  Mining  Investigat- 
ions, Municipal  Improvements. 
Jefferson  County  Bank  Bldg 
Birmingham,  Ala 


Wehr  &  Walden 

Engineers  and  Constructors. 
Examination.  Reports   and  Val- 
uations,   Industrial  and    Public 
Service  Properties.  Water  Power. 
M)2West  Fayette  Street, 
Baltimore,  Md. 


Rocky  Mountain 

and 

Pacific  States 


Grunsky,  C 

E., 

Consuitin'j 

Engineer. 

Valuations 

Municipal  Engineer- 

ing.  IrriKa 

ion  &  Flood  Control. 

"Manager 

of    C.    E 

Grunsky 

Co.."    Con 

-    .(:  Supe 

V.     Vnzl 

San  Franc. 

=.■„.  t  alif. 

.Mechamcs 

Institute  I 

uildin!: 

Elrod  Co.,  Henry  Exa!l 

General  ami  Cunsulling  Eng,iu-ers 

Utility  Valuations  for  Rate  Heg- 
ul.ition.  .Special  Invest igati'ns 
and  Repf  rtsfor  Investore.I.'esigfis 
ff.r  and  .Supervision  <  f  Water- 
works, Sewer  .Systems.  Sewage 
Disposal  Plants,  Power  Plants 
and  Industiial  Works. 
Irrigation  —  Flood  Ccntrol  — 
Dams. 


Bowden  Engineering  Co. 

Consulting,  Surve>*ing 
Supervising  Construction 

Seattle,  Wash.,  L.  C.  Smith  Bldg. 


Carpi 


L.  G. 


lenter, 

(Formerly  L.C:.&R.C. Carpenter. 
Consulting  Engineers.  Denver. 
Colo.,  and  Ithaca.  N.  Y.) 
Water  Supply.  Irrigation.  Drain- 
age. Investigations  and  Report? 
for  Financial  and  Legal  Interests 
Denver, Colo,702  .1st  N.Bk.Bldg 


Dallas.  Tex.TS,  Inter  irban  Bldg 


Miller,  M.  L.  &  Co. 

Ciril  and  Consulting  Engineers 
Paving,  Sewerage.  Sewerage  Dis- 
posal, Water  Supply,  light  and 
Power  Plants,  City  Planning, 
Budge  designing,  Investigations 
and  Reports, 
"3.3.5  Gayloid  St.,   Denver.  Colo. 


Thebo,  Starr  &  Anderton, 

Inc.  Engineers  iinri  Constructors 

Design  and  Construction  of  Pow- 
er Plants  Hydro-Electric  Irrigation 
and  Industrial  Projects,  .Apprais- 
als, investigations  Reports,  Plans 
and  Specifications  Sharon  Build- 
ing,  San  Francisco..  Fresno,  Calif. 


iiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiNiiiiiiiininiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiig 

Cuba 

and 

Foreign 


Alberto  A.  Ibargiien 

CinI  En!:inecr  and  Architect. 
M.Am.  Soc.  C.  E.— M.S  C  I 
Designs.  Specifications,  Esti- 
mate.=,  and  Svipeivi-ion  for  Con- 
stnict'on  of  All  Kinds.  Specialist 
inlieii.forcdCi  nci.tr. Structure. 
.st.l'iiKir.l.l  Uio.Cuba 


Conrado  E.  M  artinez. 
Rolando  A.  M  artinez, 

ConsuUiuQ  Engin  errs. 
Sewers.   Water    \\  orks.   Surveys 
and      .Appraisals,       Inspections, 
lown    Planning,     Reports    and 
Designs,  Investigations. 
"°'-"°    Cuba,  59  Obispo  St. 


W.  H.  Shields 

B.  Sc.  (Eq.  Hon  Glas.);  C.  E. 
(Glas)B.Sc.(W.  .A);  .A.M. I.e. 
E.;M.W.A.I.E.:M.  R.S.,W.A. 

Civil  and  Consulting  Engineer 
and    Licensed    Sur 


Perth,  .Australia,     Princess  Bldg. 
"   ileng  Per& 


Cable'  *addr 


J.  L.  Weller,  M.  E.  I.C. 

Cc.nsullmti  Engineer 
Canals,  Harbors.  Docks,  Drj-- 
docks.  Movable  Bridges,  Dams, 
Difficult  Foundations.  Hydro- 
Eleotrie  Developments,  .Advisory 
Reports.  Heikimer  -Apartments 
Hamilton,  Ont. 


jlnspecting  and  Testing  Engineers!  i 


ENGINEERING 

Schools  and  Colleges 


Electrical  Testing  Labora- 
tories, Electrical.  Photon.t-trical 
and  Physical  Tests.  Inspection 
and  Tests  of  Electrical  and  Engi- 
neering Materials.  Main  Office 
and  Laboratories,  New  York, 
SOth  St.,  and  East  i:nd  Ave. 


Hunt,  Robert  W.  &  Co. 

Robert  W.  Hunt,  Jno.  J.  Cone. 

D.  W.  McNaugher 

Bureau  of  Inspection,  Testa  and 

Consultation 

Chicago,  New  York,  Pittsburgh. 

St.  Louis,  oan  Francisco,  Seattle 

Montreal,  London.  ' 


New  York  Testing  Labor- 
atories 

Chemical  and  Physical  Tests. 

Metals,  Cements,  Asphalts,  etc. 

Electrical  Tests 

Hydraulic  Tests 

Pumps,  Water- Waste,  etc. 

Expert  Inspections. 

For  Cities  and  Industries. 

Power  Planl  Testa 


)  Washington  St.. 


X.  Y.  C. 


Professional  Card  Advertising 

furnishes  a  particularly  appropriate    ty;ie  of  publicity    to  those    offering 
a    i>iofe.ssional   service  to  the    field — and   it    costs   less. 


This  Directory 


is  the  recognized  center  where  those  offering  a  professional  service  to  the 
field  keep  their  names  and  addresses  for  ready  reference. 


Directory  of  E^ngineers 
Inspecting  &  Testing  Engineers 
Engineering  Schools  and  Colleges 


Rates  and  Information  on  Rfqunt 


College  of  Engineering, 


Courses  in  Ci\'ii,  Mechanical, 
Electrical,  Sanitary,  Municipal, 
Chemical  Engineering.  Short 
course  in  Structural  Drafting 
Enter  any  time.  No  matricu- 
lation or  registration  fees.  Ex- 
pcnsea  S  to  j  less  than  at  other 
first-class  schools.  School  year — 
Four  quarters  of  12  weeks  each. 

length  of  Courses  120  Weeks 
Save  one  year  and  SIOOO. 

Eiperienced  Instructors.  Splen- 
did Laboratories. 

For  catalog,  bulletins  or  informa- 
tion address:  .\lbert  Edwin 
Smith,  President,  Ohio  Northern 
University,  Ada,  Ohio. 


Lafayette  College, 


Technical  Courses  in  Chemical, 
Civil.  Electrical,  Mechanical  and 
Mining  Engineering.  Write  for 
illustrated  catalogue  to  the 
Uegistrar.      Easton,  Pa. 


New  York    University 
College  of  Engineering 

Civil.   .Mcehanioal.  (  •|,en.i.:.l  and 
Industrial  Engineering. 
For   information   address   Chas 
Henry  Snow.  Dean. 
Cnivcrsily  Heights,  New  York. 


Norwich  University, 

(Founded  1819) 

The  MihtarylCollege  of  Vermont. 
Academic  Courses|in  Civil  and 
Electrical  Engineenng.  Address 
Prof.  H.  R.  Roberts. 

Northfield,  Vermont. 


Clarkson   College  of  Tech- 
nology. 

Courses  leading  to  the  degrees 
of  Bachelor  of  Science  in  Chem- 
ical, Civil,  Electrical  and 
Mechanical  Engineering. 

Catalog  opon  application. 
Potsdam,  N.  Y. 


College  of  Engineering 

Northweytern  Iniven-ity 
Five  years  of  broad,  tlioiougri 
training;  small  cla,-.se»  in  which 
each  student  rowivea  individual 
attention  from  head  ^jrofessDra. 
I  nBijriia->ed  opiiortimitien  to  see 
great  engineering  proicots  and 
meet  engineers 
A  young!  thriving  College  in  an 

old  I'nivel'.ily. 

Writ<!  flit  "Hc^t  Preparation  foi 

Engineenng"    and    ''liooklct    of 

Views." 

John  F.  Ilayford.  Director. 

Evannton.  III.,  Swift  Hall. 
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WHAT  AND  WHERE  TO  BUY 

A  Classified  Index  of  Advertisers  in  this  Issue 

Equipment.    Apparatus   and   Supplies   I  sed  in  the  Civil  Engineering  and  Contracting  Fields 
with  Names  of  Manufacturers  and  Distributors 


See  Last  Pafie  for  Alphabetical  Indei 
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Acetjl«nf.  Comprmnrd 
Air  Reduction  Sales  Co. 

Aibrstof  >t  Asbeslo!)  Prodocti 
Carey  Co..  Philip 
Kcasbey  &  Matti^on  Co. 

Ash  Handlinc  Machinery 
Haiss  Mfff.  Co..  Inc..  Geo. 
Ji-flrey  Htf.  Co 
Webster  Manulacturioe  Co. 

AiptlAlt 

Carey  Co..  Philip 
Standard  Oil  Co    of  K.  Y 

Alphnlt    PI»nt< 
Austin   M.ichmery   Corp. 

Borkflllm 
Austin  Maf^hinery  Corp. 
Parsons  Co. 
Pawlinj  &  Hamiscbferer  Co. 

Ranks  I 

Coal  &  Iron  National  Bank 

Bar  Chairs,  Reinfarcinc 

Connrele  S\t,\  Co 
Universal    Clamp   Co 
Barges.  Concrete 
Ambursen  Construction  Co 
Inc. 

Bartes.  8»eel 

American  Bridffe  Co. 

Bars.  Iron  A  Steel 

Rullalo  Steel   Co 
R.Terson  t  Son.  Joseph  T 


Raymond  Concrete  Pile  Co. 
Riverside  Bndife  Co. 
ShocmalterSattcrlhwail 

Bridie    Co. 
Virrinia  Bridfe  &  Iron  Co. 
Wisconsin  Bridfe  &  Iron  Co. 

BridRcs,    Bascale 

Strauss   LSascule   Bridge  Co. 
Brld-e  Operating  .Mchy. 

Earle    Gear    &   Machine    Co. 

Steele    &    Condlcl.    Inc. 
Backets.  Aatoroatie  Dumpine 
I     Lakewood    Enpr.  Co. 

BnrkelB.  Clam  Shell 

Eneinecnnc 


HIa 


■  Knc 


Co. 


Co. 


Mitchell  Tappen  Co. 

BWI  DreHinc 
Texas   Co. 

BelCInc 

I.inli  Belt  Co 

Robins   Contreylnr   Belt   Co. 

Bliivtlnr  .Xpresnorten 
Atlas    Powder   Co. 

RIorka    and   Tackle 

Boston  &  Lockport  Blo.k  Co. 
Blowers.   Pre««are 

Amenean    Gai    rurnace   Co. 

Bloeprlnllnr    Machinery 
Pcaso   Co     C.   F. 
Wickei  Bros 

Bine  Prints 
Pease  Co..  C.  F. 

Boilers 
Abendroth  It  Root  Ktt   Co 
Bibcock  A  Wilcox  Co.  I 

LeOcl   A  Co  .  James 

Bolls.  Nails.  Nats.  RItpIi  H 
Nplkra 

Lackawanna    Steel    (•. 
Rycrson    A   Son.   Joseph   T. 

Books     Rniclneerinc   and 
Tpchnlrnl 
McGraw  Uill    Hook   Co 

Bonding   rnmpanles 
See  Searchlicbi  Section 


--    Hoislin?    Mchy.    Co 

Haiss    Mfg.    Co.,    Inc..    (Jeo. 
Hayward   Co. 
Industrial   Works 
Kiesler  Co     Joseph  P. 
Lakewood    Encr.    Co. 
Link   Belt  Co 
McMyler   Interstate   Co 
Orton  A  Steinbrenner  Co 
Owen  Bucket  Co. 
Vulcan  Iron  Works  of  N   J 
Williams  Co     G    H 

Bnrkets,  Concrete 

Insley  Manufaclurinr  Co. 
I     Lakewood  Ehirr.  Co. 
I     Union  Iron   Works 

Backets.    Dragline 

Brown     Hoistinc    Mchy.    Co 
Ha.vw.ird  Co 
.MoniKhan   Machine  Co 
Smith   Cq  .    T     L 

Backets.  Dreddnc  and 
Kicavutinc 
Blaw-Knox  Co. 
Haiss  Mfs.  Co.,   Inc.  Geo. 
Kieslcr  Co  .  Joseph   F 
Marion  Steam  Shovel  Co 
Osgood  Co. 
Owen    nu.kel    On 

Union  Iron  Works 

Backets.    Electric   Motor 

Hayward   Co. 

Backets.    Elevator 

(Sec  Elevators    Bucket) 

Buckets.    Ornnge   Peel 

Hayward   Co 

Industrial   Works 
I     Kiesler  Co  .  Joseph  F 

.McMyler  Interstate  Co 

Orton   A  Steinbrenner  Cn 

Owen    Bucket    Co 

Vulcan  Iron  Works  of  N   J. 
I  Building  Paper 

Carey  Co..  Philip 
I  Bnildlngs,  Steel 

Melmont   Iron   Works 

niaw  Knox  Co 

Hydraulic  Steolcraft  Co. 

Cnbleways 

Bl.iw  Knox  Co 
I     Klory  Manufaciurinc  Co  .  S 
Lidgerwond  Mfg    C<i 
.Mundy  Hoisting  Engine  Co 


mmraimminiiimmiiii iiiiiiiiiiiiiiiiiiiiniiimiiiuiiiiiiiiiiiiiiiiiuii iinl 


Jeffrey  Jitg.  Co. 
Lakewood  Engr.  Co. 
Link  Bell  Co. 
Marion  Malleable  Iron  Wks 
Marion  Steam  Shovel  Co 
U     S    Cast   Iron  Pipe   A 

Foundry   Co, 
Warren    Fdry     &   Mach    Co. 
Castings.  Street  and  Sewer 
Central  Foundry  Co, 
U.  S    Cast  Iron  Pipe  A 

Fdry,    Co 
Castor.  Plate 
Terry  Mfr.  Co. 

Cement 

Lawrence  Cement  Co. 
Pennsylvania  Cement   Co, 
Vulcanite  Port    Cement  Co. 


Cement*Gans 

CemenlGun   Co. 

Cement-Making  Machinery 

Allis  Ch,almers    Mfc     Co. 
Ausiiii    M.achinerv  Corp, 
Smidth   A  Co..    F     L 
Vulcan  Iron  Wks.  of  Wilkcs- 
Barre 
Willsea   Works.    The 

Centers.  Steel.  Collapsible 

Blaw-Knox  Co. 

Hydraulic  Steelcraft  Co 
Chain 

Rycrsoii  A  Son.  Joseph  T. 

Chain.  Steel  and  Malleable 

Sprocket 
Haiss  MfK.  Co  ,   Geo. 
Jeffrey  Mfg.  Co. 
Link    Belt  Co 
Webster  Manufacturing  Co. 

r'hnnnelcrs 
Ingersoll  Rand    Co 
Sullivan    Machinery    Co 

Chimneys,   Concrete 

General  Concrete  Constr.  Co 
Heine   Chimney  Co 
Polk  Genung  Polk   Co 
Bust    Ent'ineerine    Co 
Summerhays  A  Sons,  Co 

Weber  Chimnev  Co. 
Wiederholdt  Construction  Co. 

Chimneys,    Radial    Brick 

American  Chimnev  Corp 
Cuslodis  Chimney  Construc- 
tion  Co  ,    Alphons 
Heine  Chimney   Co 
Heinicke.   Inc ,   H    R 
Kellogg  Co  .   M.   W 
Rust    Encinerrinq;   Co 
Summerhays    A   Sons  Co 

Wiederholdt  Construction  Co 


i  Column    Forms 

Blaw-Knox  Co. 

Conerele  Steel  Co. 
.     Hydraulic  Steelcraft  Co. 

tompressors,  .4ir.  Heavy  Doty 

AUis-Chalmers   Mfg.    Co. 

Chicago  Pneumatic  Tool  Co. 

Dc  Laval  Steam  Turbine  Co 

Ingiersoll-Rand  Co, 

McKiernan  Terry  Drill  Co. 

Sullivan    Machinery    Co 

Westinghouse  Traction 
Brake  Co. 

Worthington    Pump    A    Ma- 
chinery Corp, 

Compressors.     Air,     Portable 

Cement  Gun   Co 

Chicago  Pneumatic  Tool  Co. 

Ingersoll-Rand    Co. 

Sullivan  Machinery  Go. 
Concrete   Bond 

Living-Stone  Co..  The 
Concrete    Floor   Hardener 

-Anti  Hydro       Waterproofing 

General  Chemical  Co. 

Sonneborn    Sons,   Inc.,    L. 
Concrete    Making    Machinery 

Willsea  Works,  The 
Concrete  Reinforcement 

American    Sieel   A   Wire   Co 

Brown   Hoisting  Machy    Co 

Buffalo  Steel   Co 
Conerets   Steel    Co 

Consolidated  Expanded 
Metal  Co, '8 

Hydrauhc  Steelcraft  Co. 
Keystone  Gypsum  Fireproof 

mg  Co. 
Lackawanna   Steel  Co 

M  ^"v'f,  .£"■'■'   *  Supply  Co. 
Mitchell-Tappen  Co 
Northwestern    Expanded 

Metal  Co. 
Ryerson    A   Son,    Joseph   T 
Wickwire-Spencer  Steel  Corp. 
Condensers 
Ingersoll  Rand  Co. 
Manistee    Iron    Wks. 
Worthington    Pump    A    Ma- 
chinery Corp. 


Brake*.  Mr 

We,i„,chou~.  Traction 
Brake  Co 

Brick    >l.kln(   A   Clay    Work- 
ins   .Marhlnrrr 
Lakewood   Enrr.  Co. 
RrMcM 

Amrrlran   Bridge  C" 
li-lm-ir,!    Irr,,,    Works 


.V.-iir.l    \     ,     ,,       |;r,  ite   Co 
faraons       Kiapp       Brincker 
boff   A    D'HicI-I'S 

Penn     Brtilgr  Co. 
Pho«nlx  Bridge  Co 
PIIUbarth-l)e«  Moines  Steel 
Co. 


J    S 

Nalu.nal    Hoisting    Eng    Co. 

Rocbling'a    Sons   Co      J     A 

Wlckwlro-Spcnccr  Steel  Corp 
1  Cnhleway    F.xcavalnrs 

(Sec  Excavators  Cableway) 
Caissons 

Amen. -an  Rndc*.  Co 

La<  kawanna  Steel  Co. 
Cnlrlnm   rnrhlrip 

Air  R.duclion  Sales  Co. 
Cars,   rnncrrle 

E.a~lon  Car  A  Con-tr    Co 

Lakewood    Bngr,   Co 
r«r»,  Indoslrlal  V  Bomn 

Ka-lon    Car    A    Con.lr     Co 

Insley    Mfg     Co 

Kf.ptiel  Industrial  Car  A 
K.iuip    Cn 

Lakewood    Ebgr.  Co 

It.imapo   Iron   Work, 
nclern  Wheeled  Scraper  Co, 

Carts.  Concreta 
Insley  Mfg  Co 
Lakewood   Engr.   Co 

<^sllngi.    Iron   and   Steel 

Ameri^,ii,    llridge   ( 
Amer     Ca.i    Iron    Pip«   Co. 
Central   Foundry  Co. 
Fox  A  Co  ,  John 


Co. 


Chimneys.  Steel 
Blaw  Knox  Co, 
Chicago  Bridge  A  Iron 

Chloride   of    l.ime 
Pcnna  Salt  Mfg.  Co 

ChUrlnators 
Wallace  A  Tiernan   Co. 

Chlorine,  Liquid 
Elcitro    Ble.aching    Gas 
Wallace  A  Ticrnan   Co. 

Chotes.   Concrete 
Insley   M.iniif.ieluring  Co 
Lakewood  Engr.  Co 
Clatchps.    Friction 

Webster    .Maniifaeturing   Co. 
*^°?hln?''    "'■'-♦■"""^"•I    Ma- 
Allen   Co     John  F 
Ilrewn   Hoisting  Machy.   Ce. 
Bvers  Maeh    Co 

H.Tiss   Mfg.  Co..   Inc..   Geo 

Jeffrry  Mfg    Co. 

Lidgerwood  Mfr    Co 

Link    Hell   Co. 

McMyler  Interstate  Co 

Webster  Manufacturing  Co. 
Cnal-Storagc   Systems 

Hal««   Mfg     lo      Geo 

Jeffrey  Mfg    Cn 

Lidgerwood  Mfj    Co 

Link    Hell   c.. 

CnlTerdnms.   Steel 
Laekawanna   Steel   Co 

Column  riampa 

r.m.-rele    Slrrl    fn 

MA  M   Form  Clamp  Co 
Universal   Form   Clamp  Co 


Conveyors,   Belt 
H,aiss  Mfg    Co,,   Inc.,    Geo. 
Jeffrey  Mfg.  Co. 
Link    Belt  Co. 
Robins   Conveyinf   Belt   Co 
Smith    Elngineenng   Cn 
Webster  Manufacturing  Co. 

Conveyors.  Backet 

Haiss    .Mfg     Co,    Inc,    Geo. 

Jeffrey  Mfg,  Co. 

Link    Bell   c, 

Webster  Manufacturing  Co 
Corner    Bead    Metal 

Consolidated    Expanded 
Metal   Co. 
Cranes.    Pull   Circle 

Terry  M'fg.  Co. 

Cranes.   I.ocomotive 
Amer    Hoist  A   Derrick  Co, 
Ball   Engine  Co 
r.a.v  City   nredce  Works 
Brown   Hoisting  Machy    Co, 
Browniiii.-  Co, 
Byers   Mach.   Co 
Clyde  Iron  Works  Sales  Co, 
Davenport  Locomotive  Wks. 
Industrial   Works 
Link    Belt   Co 
McMyler  Interstate  Co. 
Marion   Steam  Shovel  Co. 
Ohio  Locomotive  Crane  Co. 
Orton  A  Steinbrenner  Co. 
Osgood   Co 

Pawling  A  Harnischfeger  Co, 
lllew  Shovel  Co. 

Cranes,   Traveling 

Brown  Hoisting  Machy  Co.  I 
Cleveland  Crane  A  Eng.  Co.  i 
Link    Hell  Co, 

P.awling  A  Hamischfeger  Co. 
Toledo  Crane  Co. 

Cranes.   Wrecking 

lllle.vnis   Co, 

Industrial    Works 
Creosoted  Blocks.  Timber. 

»--\rnis  Lumber. 


Creosoting 
American  Creosote  Works 
Barrett  Co. 

Eppmger  A  Russell  Co 
Republic  Creosotine  Co, 
Wyckofl  Pipe  A  Creosoting 

Creosoting  Oils 

Barrett   Co. 
Northeastern  Co. 
Protexoi   Corp 
Republic  Creosoting  Co. 
Crashers  and  Polverisers 
Allis  Chalmers   Mfg    Co 
Jeffrey  Mfg.  Co. 
Orton    A    Steinbrenner   Co 
Smidth  &  Co..  F.  L. 
Smith   Engineering  Co 
Universal     Road     Machinery 

Worthington    Pump    A    Ma 
chinery  Corp. 
Cnlverts,  Corrugated 

Newport   Culvert  Co. 
Culverts.  Metal 
Amer.  Sbi^et  A  Tin  Plate  Co 
Newport  Culvert  Co.,  Inc 
U^    S      Cast     Iron     Pipe     A 
Foundry   Co 
Cnlverts,  Nestable  A  Riveted 
Corrugated 
Newport  Culvert  Co. 

Curb,   Steel   Protected 

Concrete  Steel  Co. 
Cutting    Blowpipes, 
Ov.Taeetlyne 

Milburn  Co.,  Alexander 
Dams 

Ambursen    Construction   Co 
Derricks  and  Derrick  Fittings 

Amer.   Hoist    A   Derrick    Co 

Bay    City    Drertee    Works 

Byers  Mach     Co 

Clj-de  Iron   Works  Sales  Co 

Dobbie  Fdry  A  Machine  Co 

Haiss  Mfg    Co..   Geo 

Hayward  Co 

Insley  Manufacturing  Co 

Lidgerwood    .M^g.    Co 

McMyler   Interstate  Co 

Mundy  Hoisting  Engine  Co 

Terry'  Mfg.    Co, 
Disinfecting  Chemicals 

Electro    Mlea.-hmc    Gas    Co 
Wallace  A   Tiernan  Co 

Dlstribntnrs,  PrMsure  Oil 

(See   Road  Oilers,  Pressure) 
Ditching  Machinery 
(See  Excavators) 

Docks  and  Harhor  Work 

Parsons.    Klapp,    Brinker- 
hoff  A  Douglass 

Snare  Corp  ,    Frederick 
Drafting  Machines 

Universal  Drafting  Mach  Co 
Drafting    Boom    Furniture 

Dieticen    Co  .     Eugene 

H,amillon  Manufactunng  Co 

Peaso  Co  .   C    F. 
Dmn-ing   Materials 

Dietzgen  Co  ,  Eugene 

llainilton  Manufacturing  Co 

Kcuflcl    A    Esscr   Co. 

Drawing  Tables 

I  See    Tables    and     Boards. 
Dra-.vuig.) 

Dredges 

H,ayward   Co. 
Lidgrrwood    Mfg     Co 
Marion  Steam  Shovel  Co 
Osgood  Co 
Dredges,   Dipper 
Austin   Machinery  Corp, 


.  Co 


American  Creosoting  Co 
Kpinnper  A   Russell  Co, 
Repiihli,.  Cnij-olini:  Co 
9P.F.  Wood  Preserving  Co 
Wjckofl  Pipe  A   Creosoting 


Co. 


Osgood  Co 

Dredges,  Rydraallc 
Atlantic  Gulf  A  Pacifl 

liiic.vrus  Co 

M,arinn  Steam  Shovel  Co 

Morris   Machine  Co. 
Drills.  Core 

Ingersoll  Rand  Co. 

McKicman  Terry    Drill    Co 

Sullivan    Machinery   Co. 
Drills.   Rock 

Chicago  Pneumatic  Tool  Co 

Jeffrey  Mfg    Co 

Ingersoll  Hand   Co 

McKiernan  Terry    Drill   Co. 

Sullivan  Machinery  Co. 


I 
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nmms.   Holding 

Blaw-Enox  Co. 

Haiss   Mlf.   Co.,   Inc..    G«o 

Hayward   Co. 

Moniehan  Machina  Co. 
Dryers 

Blaw-Enox  Co. 

Oynamit^ 

Alias  Powder  Co. 

ElcTston.  Baclc*t 
Haiss   MIc   Co..    Inc..   Geo. 
Hendrick   iflg.  Co. 
I.ink  il.-U  Co. 

Ohio  Locomotire  Crane  Co. 
Smith    EmnntiTmi;    ^o. 
Webster  Manufaclurmc  Co. 

cneTstori;    C^Dtraclort'    Ma- 
terial 
Byera    Mach.   Co. 
liaiss  Mfe.  Co..  Inc..  Geo. 
Ingley  Manuiacttirioe  Co. 
Smith  Co..  T    L. 
Smith    Enffineerinr   Co. 

Eleratora.  iFactory 
Ridrway  &  Son  Co..  Craice 

Enrineera  and  Contractora 
Atlantic  GulJ  &  Pacific  Co 
Parfons.     Klapp.     Brincker- 

hofl   &  Douglass 
Raymond  Concrete  Pile  Co. 
Smith,    Hauser    &    Mclsaac. 
Spencer.    White    4    Prentiaa 
Terry    te   Tench    Co  .    Inc. 

(See  alio  Directory  ol  En- 

rioeera). 

Enclneert'    and     Draftamen's 
Initraments    and    Suppliea 

Dietzren    Co-    Euifene 
Gurl.y,    W    4  L     K 
Hamilton  Manufacturinc  Co.  j 
Keuflel  Ic  £793er  Co.  . 

Kolcsch  *  Co. 
Leupold-Voclpel   Co. 
Luflcin  Rule  Co.  | 

Enrlnti.  Gat,  Gaaollne  *  Oil 
AllisChalracrs    Mtj.   Co. 
Chicaco  Pneumatic  Tool  Co. 
Fairbankd.  Morse  &  Co. 
Inreraoll-Rand  Co. 
national    Hoiitinf   Enc   Co. 
Smith  Co.  T    L 
Wiaconain    Motor   Mfr,    Co. 

Eotlnea,    ni[h    Dnty    Water- 
Worka 
Vorrla  Machuie  Co. 
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Pittsburgh   Filter   Mfp.    Co 
Roberts  Filter  Mfr    Co. 
Simplex  Valve  &  Meter  Co 
Worihinirton    Pump    &    Ma 
chintry  Corp. 

Fire  Clay 

D-Iawarc  Clay  Products  Co. 
Dickey  Clay  Mfc  Co. 

Fireproof   Material   and   Con- 

Keaibcy  &  Mattison  Co. 

Floor  Hardener.   Concrete 

I  See   Concrete    Floor   Hard 
encr.J 

Floor.  TTood  Block 
Barrett  Co. 
Republic   Crcosoting  Co. 

Floorlns.   Fireproof 

Irvine  Iron  Works 

Flames.   Iron  *  .Steel 

Blaw-Kno.\  Co. 

Form  Clamps 

Concrete  Stocl  Co 

Insley    MIc.    Co 

M.  &  M.  Form  Clamp  Co 

Universal   Form  Clamp  Co 


Co. 


Hoists,  Concrete  Tower 

Insley  .Manufact 
Lakewood  Ensj.  Co 

Hoists,    Contractors'    Electric 

Allis  Chalmers   -Misr    Co. 
Amer.    Hoist    &   Dvrriok   Co. 
liay   City    Dredse    Works 
Byers  Mach    Co. 
Clyde  Iron  Works  Sales  Co. 
Dobbic  Foundry  4  Mach  Co 
Klory    jrti,-.    Co  .    S. 


Fireless    .steam 


InBcrsoll-Rand  Co 
Lidgerwood    Mf^.    Co. 
MoniEhan   Machine  Co. 
Mundy    Hoisting    Eng.    Co. 

J    S 
National   Hoistinir  Bng    Co.  i 

Stroudsburg    Engine    Works  [  I/ocomotives.  .StoraRe  Batterv 
Hoists.   Contractors'   GasoUns 


locomotives. 

Porter   Co.. 
Locomotives.    Gasoline 

Fa.'  Root   Heath  Co 

Hadfield  Penfield   Steel  Co 

Lakewood   Engr    Co 

Vulcan  Iron  Wks  ol  Wilkes- 
Barre.    Pa. 

Whitcomb  Co.,  Geo,  D. 
Locomotives,    Steam 

Davenport  Locomotive  Wks 

Koppcl  Industrial  Car  & 

Equip.   Co. 
Porler  Co  .   H     K 
Vulcan  Iron  Wks  of  Wilkes- 

Barrc,   Pa. 


Pavins^  Blocks.    Creosoted 

%'/,Ji"°^°'"' .^''"^'■:  Timber 
<■  Lumber. 


Poles,    Cross- Ar 


Form  Tighteners 

Concrei  Steel  Co. 
Marion  Malleable 


Wks. 


Earlnea,   Holitlne 

(3e«  Hoists) 

Eorlnea,  Portable 
LeSel   4  Co..   Jame* 

Enclnes,    Slenm 
Chicaco  Pneumatic  Tool  Co. 

Enitines  Traction 
Best  Tractor  Co  .  C    I. 

EieavBlora.  Cahleway 

Clyde  iT'in   Works  Sales  Co. 
Lidgerwowl  Mfg    Co. 
Mundy  Hoisting  Engine  Co.. 


Forms.  Calvert,  Eoad.  Sewer. 
Tunnel,   etc. 

Blaw-Knoic  Co. 

Foote   Co. 

Hydraulic  Steelcratt  Co 


Forms   for  Walls.  Boildlnc 
Conslrnclion,  etc. 
Blaw  Knox  Co. 
Concrete  Steel   Co 
Hjdraullc  Steelcralt  Co. 

FonndaHons 

American  Bridc«  Co. 
Lackawanna  Steel  Co. 
>facArthur  Concrete  Pile  & 

Foundation   Co. 
Raymond   Concrete  Pile  Co. 
Smith,  Hauser  4  Macisaac 
Spencer,  White  4  Prentis. 
Co*"^""""'  *  Foundation 


Sauerman  Bros. 

Exeavalom.    nitrh    &   Trench 

Austin    M.i.limcry   Corp. 
Bay  City  Dredge  Works 
Co 
riucyrus  Co 
Byers   Mach.   Co. 
Frits  4  Co.    Inc..  W.  O. 
Marion  Steam  Shovel  Co, 
Osgood   Co. 
Parsons  Co. 

Pawling  4  BamischfererCo. 
Thcw    Shovel    Co. 

bearators.    Dragline 
Austin  Machinery  Corp. 
Bay   Cily    Dredge    Works 
nu'-yrti"  Co 
Byer«  Mach    Co. 
Ilayward  Co 

Mannn   Hleam  Shovel  Co. 
Monlghan    Machine  Co. 
O«»ood    Co 

Pawling  4  ll.imisctafeger  Co. 
Saaerman  Bros. 
Smith  Co.  T.  L. 

Kipiuided  Mstal 
Consolidated    Expanded 

Metal    Cn 

Northwcitem   Expanded 
Metal  Co. 


Frog,  and  Switehes,  Railway 
Eavton  Car  4  Con^tr    Co 
Lakcwood   Engr    Co 
Ramapo  Iron  Works 

Famaces,  Annealing  &  Tem- 
pering 

American  Gas  Furnace  Co, 
Famacps,   Gas 

American   Gas  Furnace  Co. 

Garhnge    nisposal    Apparatus 
JefTrcy  Mfg.  Co, 

Oa»,  Chlorine 
Electro    Bleaching    Gas    Co. 


Gray  Iron  Foundry  Co 
Lidgerwood  .Mfg.  Co 
iMundy  Hoisting  Eng.  Co.. 

National    Hoisting   Eng.    Co. 
Stroudsburg   Enguie    Works 

Hoists.   Contractors'  Steam 
Allis  Chalmers   Mfg    Co. 
Amer.   Hoi.-^t  &  Derrick  Co. 
Bycr.s   Mach     Co. 
Clyde  Iron  Works  Sales  Co. 
Flory  Manufacturing  Co..  S. 
IngcrsoM  Rand  Co 
Lansing    Co. 
Lidgerwood  Mfg.  Co. 
Mundy   Hoisting    Eng,  Co. 

National  Hoisting  Eng.  Co 
Stroudsburg  Engine  Works 
Vulcan  Iron  Wks  of  Wilkes- 
Barre,   Pa, 

Hoists,    Pnenmatic 

Chicago  Pneumatic  Tool  Co 
Ingersoll  Rand  Co 
Stroudsburg    Engine   Works 
SulUvan   Machinery  Co, 

Hoppers,   Concrete 

Insley     Manufacturing    Co, 

Lakewood  Engr.  Co. 
Hose,  Air 

Chicago  Pneumatic  Tool  Co, 
Hydrants 

Kennedy  Valve  Mfg.  Co 

Ludlow  Valve  Mfg.  Co, 

Rensselaer  Valve  Co 

Smith  Mfg   Co.    A    P 

Wood  4  Co.,  R.  b 


K>plo.i 


Powder  Co. 


re»»l  Water  llratm 

Worthincion    Pump 
chincry  Corp. 


Fenesa  4  Galea,  Iron  *  Wlrs 
Amer.   Fence  Constr.   Co. 

Filters.  Wai 

tndnalrlal 
Amen.  »„  Water  Aoftaner  Co 
Oraver    Corporation 
toUrnalional     riltcr    Co. 
M.  Y    ContinmiUl  Jowall 

nitralioa  Co. 


Gas  Prodacers 

lilawKnox  Co. 

Gales.    .Slalre 

ColTin    Valve   Co 

Caldwcll-Wilcox    Co 

Crane  Co. 

Ludlow  Valve  Mfg.  Co. 
Ganges,  Lous  of  Head 

Simplex   Valve   4  Meter  Co. 
Ganges,  Rales  of  Flow 

Simplex  Valvo  4  Meier  Co 
Gears 

Earl  Gear  4  Mach.  Co. 

Generators,   Flectrle 
AllK  Chalmers    Mfc     Co, 
Fairbanks  Morse   4   Co, 

Glass,  Fireproof 
(See  Wire  Glass) 

Governors,  Waterwheel 

Woodward  Governor  Co. 
Graders.    Road 

Smilh    fo      T     L 
Western  Wheeled  Scraper  Co. 
Grallngi,  Sohway 
Irriiig   Iron  Works 

Oravel  Waahing   Planta 

I. ink    Kelt  Co. 
Sauerman   Bros 


Grpanm 
"">■■''"''•  OTBsum  rireoroot- 

Rammera.   Fneamatle 
Chlrsco  Pneumatic  Tool  Co. 
Inter. ..I  I   R.v.d    Co, 

UaaTct-^S  and  I     ''•'ion*!   UoiaUnc  *ng    Co 
Hammers,   fllsam  Pile 

(See  Pile  Hammer.  Steam) 
Healers,    Canrrete   WaUr 
firarrr    Corporation 
Lakewood  Engr,  Co 


Ineineralors 
Power  Specialty  Co, 

Inserts,  Concrete 
Concrete  Steel   Co. 

Inspecting  Laboratories 
■See  Directory  of  Engineers) 
I  Ilistruments,   Drawing 
Keuffel   &   Esser   Co 

Inslmments,  Surveying 

Amsworth  &  Son.;    Wm 
lierger  4  Sons.  C    L 
Huff   4   BufI   .Mfe    Co 
Gurley.   W.   4   L     B      ' 
Keuffel  4  Esser  Co 
Lietz  Co.,  A. 

Iron  Work,  .Straetnral  and 
Ornamental 

Hendrick  Mfg.  Co 
Irving  Iron  Works 
Rycrson  4  Son  Co  .  Jos 
»nead  i«rchitcctural  Iron 
Works 

Jack^    Lifting 
MeKiern.in-TcrrT    Drill    Co 
Norton.   Inc.   A     O. 

Joint*,  l?xpanslon  Favlnr 
Barrett  Co 
Carey  Co  .  Philip 

Joints,  Filler  Paving 

Barrett   Co 

Standard   Oil   Co    of  N.   Y. 
Joints,    Flexible    Pipe 
Central   Foundry  Co 
Crane  Co. 

"    S    Cast  Iron  Pipe  4 
Foundry    Co 

'J»th,  Flxpanded  Metal 
Consolidated    Expanded 
Mct,al  Co'b 

MllehellTappen     To 

tern    Expanded 


Whitcomb  Co..    Geo. 
Luhricnnls 
Greene.  Tweed  &  Co 
Texas  Co. 

Lumber 

Exchange  Sawmills  Sales  Co 
Lawson  &  MacMurray 
Manhole  Covers 

Central  Foundry  Co. 
■Manometers 
Simplex  Valve  &  Meter  Co 
.Meter   Boxes 

Pittsburgh  Meter  Co. 
Meter   Provers 
Hersey    Mfg.    Co. 
Pittsburgh   Meter  Co. 

Builders   Iron    Foundry 

Meters,    Current 
Gurley,  W.  4  L    e, 

^'"<',".  Gas  and  Steam 
Builders    Iron    Foundry 
Wallace  4  Tiernan  Co. 
Meters,  Ventnri 
Builders  Iron   Foundry 
Meters,  Water,  Oil.  etc. 
Builders  Iron    Foundry 
Gamon    Meter   Co 
Hersey  Mfg.   Co. 
Neptune   Meter  Co 
Pittsburgh    Meter  Co 
Simplex  Valve  4  Meter  Co. 

Mixers,   Asphalt 

(See   Mixers,   Hot) 
Mixers,  Concrete 

Au-.=tin   Machinery  Corp. 
Cement  Gun    Co 
Foote   Co. 
Knickerbocker  Co 
Lakewood  Engr.  Co. 
Lansing  Co. 
Smith  Co.,  T.  L. 

Mixers,   Groat 
Austin  Machinery  Corp 
Lakewood    Engr     Co 
I     Union  Iron  Works 

Mixers,    Hot 

Austin   Machinery  Corp. 

I  Mixers.  Mortar 

Austin  Machmery  Corp, 


etc 

Paving  Blocks 
I-eopold    &   c 


Granite 


Paving  Brick 
Dunn    Wire-Cut    Lug    Brick 

Paving  Joint  FlUn 
Texas  Co.      ^^^ 

Penslorka 

Blaw  Knox  Co. 

Lackawanna  Steel  Co. 
Pile   Drivers 

Industrial  Works 

m^mT"^/^*"^  Drill  Co 

McMyler   Interstate    Co 

Union  Iron  Works 

Volean  Iron  Works  of 
Chicago 

Pile  Hammers,  Steam 

Indusinal  Works 
McKiernan-Terry  DriU  Co. 
lal   Hoisting   Eng 


NalK 


ijnion    Iron    Works 


Co 


Concrete 

Concrete   Pile 


Plies,    . 

MaeAr.,,u,    v,„n„ 

Foundation    Co 
Raymond  Concrete  Pile  Co 

'ca?n;Ji';*c',''"^,'''Se  street 
j^arnetne  Steel  Co 

Lackawanna   Steel  Co. 
Pipe  Rends 

East  Jersey  Pipe  Co. 

Pipe,  Cast  Iron 

AiSf  ,^?,"  '■'°n  Pipe  Co. 
Central  Foundry  Co 
Fox  4  Co     ,Tohn 
Glamorgan  Pip,  4  Pd^y  Co 

Found'VvV?'"'  ^"^  * 

Pipe.  Concrete 
Independent    CoDCTete    Pipe 
Lock  Jomt  Pipe  Co. 

P'P».  Corrngafed 

Newport  Culvert  Co. 
Pipe  Covering,  Asbestos 

Carey  Co,  Philip 

''ip.'' . ro'ering.    Wood 

Michigan   Pipe  Co. 

Standard  Wood  Pipe  Co 

Wyckoff  *   .<;on   Co.,   A, 
Pipe,  Dredge 

Machold    4   Ridden 
Pipe  Fittings 

Builders   Iron   Foundry 

Central   Foundry  Co. 

U.  S    Cast  Iron  Pipe  4 

Foundry    Co. 
Weslinghouse   Traction 

Brake  Co, 


Metal   Co. 


uider 
loaders.  Wagon 
mco  \\..un  Loaders) 

1i~r'?'tTi?*7;''""*"""'l 

Vulcan  Iron  Wks    of  « 
Barrs.   Pa. 

I.oeomol|ve.,      F.loclrio 
Jeffrey  JIfg.  Co. 


I    Knickcrbo.  „. ,    ^„. 
Lakewood  Engr.  Co. 

Lansing  Co. 

Mixers,    Paving 
Austin   Machinery  Corp 
Foote  Co. 

Lakewood  Ehgr.  Co 
Smith  Co.,  T,  L. 

Motors,   Electric 
AllisChalmers   Mfg    Co 
rairbanks  Morse  4  Co 
Westinghouse  Traction' 
Brake  Co, 

I  Sfotors.    Gasoline 

Wisconsm  Motor  Mfg.  Co. 
Motor  Trnrks 

(See   Trucks.   Motor) 

Oil   l.ahrlcating 
Texas  Co. 

Oxy-Aeelylene  Process 

Air   Reduction   Sales   Co. 

BlawKnox   Co. 
Oxygen 

Air  Reduction  Sales  Co. 
Parking,    Water    Pipe 

Greene.  Tweed  4  Co, 

Jenkins    Bros. 
I  Points,    Grnphile 

National    Lead    Co. 
I  Point „. 

Barrett    Co 
Carey  Co.    PhiUn 
National    Lead   Co. 
Protcxol  Corp. 

Partitions 

Key.,tone  Gypsum  Fireproof 
ing  Co, 


.Metal  ProlrctiT* 


P»*lng.  Asphalt 
I    TVXM  Co. 


Pipe   Joint    Compounds 
(Pressure) 

Leadite  Co..  Inc.   The 
Pipe.  Ijip   Welded 

American   Spiral  Pipe  Wks 
Pipe.   Lock   Bar 

East  Jersey  Pipe  Co 
Pipe.  l,oek  Joint 

Lock  Joint  Pipe  Co. 
Pipe.  Reinforced  Concrefa 

Independent    Concrete    Pipe 

Lock    Joint    Pipe  Co. 
United    Concrete    Pipe    Co. 
Pipe.  Riveted  Steel 

Bi'JwKmov^Co''''    ^'"'  ^'" 
S^sl    .Ier>ey    P,pp   Co. 
Machold  ,1   Ruiiioii 
leiroieuiii    Iron    Works   Co 
Tippctt   4   Wood 
Pipe   Shoes 
Marion  Malleable  Iron  Wks. 

Pipe.  Spiral  Riveted 
Ahendroih  4   Root   Mfg    Co 
American    Spiral   Pipe   Wks 
BlawKnox  Co. 

Pipe.   Vllrlflrd  Clay 

ni.key   nia«,    Mfg    Co 
Delaware  Clay  Products  Co. 
I  Pipe.  Wood 

American  Wood  Pipe  Co. 
Michigan   Pipe  Co 

?."'■"!''  JV''  *  P'"*  Co. 
MaiKlard   Wood    Pipe  Co. 
Wyckoff  4  Son  Co..  A. 
Plaster 

tone  Gypsum  Fireproof 
Co. 

I  Poles.   Sleel  Strnetiiral 
Blaw-Enox  Co. 
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UNDIVIDED 
RESPONSIBILITY 

FOR  ENTIRE 
CRUSHING  PLANT 
EQUIPMENT 

The  many  crushing  plants  whicli 
have  been  completely  equipped  In 
the  Allis-Chalmers  Manufacturing; 
Company  is  evidenced  brj'  the  satis- 
factory service  which  these  plants 
are  giving.  The  Allis-Chalmers 
Manufacturing  Company  takes  the 
entire  responsibility  for  the  de- 
sign of  the  plant  and  its  equipment. 
These  plants  are  built  on  the  higli- 
est  engineering  standard  foUowm'i 
the  best  engineering  practices. 

Our    Engineers    at    Your    Service    to 
make    complete    installation    drawings. 

Jf'rilc  for  our  Bulletins. 


1,  WOSo     QDo  go  (3o 
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Powder 

AUas   Powder  Co. 

Pressed  Sleel  Prodncts 

Blaw-Knox  Co 

Hydraulic  Steelcralt  Co. 
Pulvrrliers 

Jeffrey  Utt-  Co. 
Pompn,  AlT   Lift 

Chicago  Pneumatic  Tool  Co 

Ingersoll-Raiid  Co. 

Sulliran    Machuuery    Co. 

rnmne.    Boiler    Feed,    Steam 
Earle   Gear    &    Machine   Co. 
Fairbanks  Morse  Sc  Co. 
Incersoll  Rand   Co. 
Lea-Courlenay    Co. 
McGowan   Co.,    John   H. 
Worlhiufflon    Pump    &    Ma 
chinery  Corp. 

rnmpa,   renlrifucnl   and 
MnllKStace    Hich    Lift 

De  Lal-al  Steam  Tiirbiii.-  C. 
Domestic  Enc    &  Pump  Co. 
Earle   Gear   &    Machine    Co. 
Fairbanka-Morse   &    Co 
Goulds  Mfe    Co 
Inrersoll  Rand  Co. 
Lea-Courtenay    Co. 
Manistee    Iron    Works 
Morns  Machine  Works 
Smith   Co  .   T    L 
Worthinrton    Pump   &    Ma 

chinery  Corp. 
Vcomans    Brothers   Co. 

Pompi,  Contractort' 
C.   H     i   E    Mfir    C" 
Dometir-   Em.  &  Pump  Co 
Edson   Manufactiirinff  Co 
InirersollRand   Cr. 
McGowan  Co..  John   H 
Pulsomcter  Steam  Pump  Co 
Smith  Co..  T.  L. 

Pomps,    Deep  Well 
Cook.    A.    D 

Domestir  Bnirine  &  Pump  Co 
Fairbanks  Morse    &   Co 
OoiiWs    M-ln     Co 
In»er»olIRand  Co 
Worthinrton    Pump   &    Ma 

chinery  Corp. 
Ye-omans    Brothers   Co 

Pnmpa.  INaphrarm 
Boston  Ic  Lockport  Block  Co 
nomeslic  Enc    &  Pump  Co 
Edson  Manufaeturinc  Co 
Gould's  Mfir.  Co 
Manistee  Iron  Works 
Smith  Co  ,  T   L. 

Piimp«,    DredKtnc    and    Snnd 

Marion   St.'am  Shov.l   l\, 
Morris  Machine   Worl;^ 
Worthinrton    Pump    A    Ma 
chljiery  Corp. 

Pnmps    Plerator 
Worthlnirton    Pump    &    Ma 
chinery  Corp. 
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Pamns,  Poner 
Cook.  A    D 

Domesilo  Enr    &  Pump  Co 
Falrbanki'Morae  &  Co 
Gould's  Mfc.  Co. 
Inrersoll'Rand   Co. 
I-ea  CouTtfn.iy  Co. 
Manistee    Iron    Works 
McGowan  Co  .  John   H 
Worthinirlon    Pump    &    Ma 

chinery  Corp 
Yeomans    Brothers   Co 

Pampi,  Cnderwrlten'  Centrlf- 

DK*I 

Allls  Chalmers  Mf».  Co 
Earlr.  o.'.Tr  ic  Machine  Co. 
l^a  Coiirlfjiav  Cf, 
Manlstco    Iron    Works 
Pnrlflers    Feed   Water 
N     V     Contlnrntal   Jewell 
Filtration  Co. 

Pyrometers 
Taylr.r   Instnimrnl   Co  'i 

Rail  and  Rnll  Jnlnis,  Fasten- 
lor  *  Mprrlaltlea 


Railroad    Dllrhera 
Ball    Eiiirlrie  Co 
Marlon  Sieom  ShOTCi  Co 
Osrood  Co, 

Rallwara,   Indastrlal 
K.isloii   Car   Ic  Conslr.  Co 
Kopp.-!     fndustriol     Car     * 

I.akowoud  Enrr.  Co. 

Rerordrra.  Water  .llate 
"iuriey.    W     &    L.    K. 

Relnfnrrlnr  Bar  Cnopllnrs 

<-o>i.r^l„    .Siccl    r.. 

Marion  .Mallrabie  Iron  Wka 

Relnrorclnr    MeUI    for    Con- 
rreta    Wnrk 
Amer    SticI   A   WIra  Co. 
t'onTctf    Strrl    Co 

Lackawanna  Steel  Co. 


Relnforclnir.  Concrete 

I  Sec      Concrete      Rcintorce- 
meatl 
Kivrr  and  Harbor  Work 
Raymond  Concrete  Pile  Co. 

RU-etinc   >tachines 
Allen.   John    F. 
Chicago  Pneumatic  Tool  Co. 

Road   Oilers.  Pressure 
Austin  Machy.  Corp. 

Road  Oils  £  PreserratlTes 

liarrelt    Co. 

Standard  Oil  Co.  of  N.  Y. 
Te.va-  Co. 

Universal    Road   Machinery 
Co. 

Road    Rollers,    Gasoline   and 

steam 
Buffalo  Sprinrfleld   Roller 
Co. 

Rolls,  Crnshlne 

Allis  Chalmers  Mir.   Co. 
Jeffrey  MJe.  Co. 

Rooflnr,   Metal 
Amer  Sheet  &  Tin  Plato  Co. 

RooHni-,  Prepared 

Barrett  Co. 
Carey   Co.,    Philip 
Te.\as  Co. 

RooHne,  Tile 
Amer.  Cement  TUe  Mfg.  Co. 

Keystone  Gypsum  Fireproof 
ing  Co. 

Rope.  Wire.  Tmnsmlssioa 
Hnlstinr  or  Ifunliicp 
American  Steel  &  Wire  Co. 
Lcsehen  &  Sons   Rope  Co 
Moon  Co..   Geo.  C. 
Roeblinrs  Sons  Co.    J.  A 
Wickwire-Speneer    Steel 
Corp. 

Sash  Operatlne  Apparatos 

.\llison    Sleel    Products    Co 
lirouve   Co  .    C, 
Lord  Jt  Buruham  Co. 
.''ash  Steel.  Window 
(See  Window  Sash) 

Saw  RIks.  Portable 
C.   H     &   E.   MiK.  Co. 
Industrial    Works 
Knic-kerbocker  Co. 

Sr.iirs 

Fairbanka-Morse  &  Co. 
Schools  4  ColleEes 

See  Dircelury  of  Eneiiieera 

Scrapers,    Scarifiers.     Plows 

Etc. 
L.msinir    Co. 
Western  Wheeled  Scraper  Co 


Marion    Steam    Shovel   Co. 

OsiTood  Co. 
Skips,  Stone 

Insley  Manulacturine  Co. 

Lakfwood    Ener     Co. 

Thevv    Shovel    Co. 
Skylights 

Allison  Steel  Products  Co. 

Drouve  Co..  G. 
Spreaders.    Ballast 


Buc 


Co. 


Sprinklers   and   Sweepers 

SI  reel 

Austin  Machinery  Corp. 

Slandpipes,  Tanks  *  Towers 
American  Bridge  Co. 
Blaw-Riiox  Co. 
Chicago  Bridge  &  Iron  Wks. 
Pacific  Tank  &  Pipe  Co. 
Piltsburgh-Des  Moines  Steel 


Testinc  Laboratories 

(See  also  Engineers*   Direc- 
tory). 
Thermometers 

Taylor  Instrument  Co. 
Ties.    Steel 

American  Bridge  Co. 
Tile,  Concrete  Bldg. 

Keystone  Gypsum  Fireproof- 


Co. 


Screens.   Rotary 
Smith    Engineering   Co. 


Scr 


Sand,     Gravel 


Haiss   Mfg.    Co..    Inc..    Geo 
Hendrick  Mfg.  Co 

I.iMk    11.11   Co 

Webster  Mfg.  Co. 
Wickwire-Spenccr    Steel 
Corp. 


Sewage  DIsInrerlloD 

Electro    Ble.ichiiiK   G.as  Co 

Wallace  &  Tlcrnan  Co. 
Nr»voge   Ejectors 

Veomons    Brothers   Co 
Shafting 

Ryerson  &  Son.  Joseph  T. 
Shiirprnlng     Machines,     Drill 

IiiKcrBolI-Rand   Co. 
Sheaves 

Mans   Mfg.   Co.Jnc.   Geo 

Sheets,  Iron  and  Steel 
Amir   Sheet  A  Tin  Plat.-  Co 
Rycrson  &  Son,  Jo-eph  T 

.SheeU.   Roonng  A   Siding 
Am.T    Shct  A  Tin   Pint,.  Co. 
Kyerson  A  Son,  Joseph  T. 

Shovrllng  Marhlnrs 
Myers  Whalcy  Co 


Marion  .steam  Shovel  Co 
Myrs  Whnlcy   Co. 
TlHw    Shovel    Co. 
Shovels,  Oasollne 
D.'',!'iV"    'i";?"'    Shovel    Co 
P-iuJlng  A  llonii-ehfcger  Co. 

riiew     .Hhc.vel     Co. 

Shnveli,   Aleam 
Hall   Kngino  Co. 
Uucyrus  Co. 


Tippett  &  Wood 

Steam  Specialties 
Jenkins  Bros. 

Steel 
Buffalo  Steel  Co. 
Midwest  Steel  &  Supply  Co. 
Ryerson  &  Son,  Joseph  T. 

Steel    Plate    Constractlon 

American   Bridge  Co 
Blaw-Knox  Co. 
Chicago  Bridge  &  Iron  Wks. 
East   Jersey    Pipe   Co 
Graver  Corporation 
Hendrick    Mfg.    Co. 
Lackawanna  Steel  Co. 
Memphis    Steel     Coiistr.    Co 
N.   V.  Central   Iron    Works 
Petroleum    Iron  Works  Co. 
PittsburjrhDes  M'oiiies  Sleel 

Co. 
Tippett  &  Wood 
Union   Iron   Works 
Vulcan  Iron  Wks    ol  N    J 
Williams  Co..  G.   H, 

Steel.  Structural 

Ami-.-ieaii   Bridge  Co. 

Belmont   lion  Works 

Berlin   Coiustruction   Co 

Blaw  Knox  Co. 

Boston  Bridge  Works 

Buffalo  Steel  Co. 

Easleni   Bridge  &  Struc.  Co 

Fori  Pitt  Bridge  Works 

Kellogg  Structural  Steel  Co. 

Kenwood  Bridge  Co. 

King   Bridge  Co. 
Lackawanna   Bridge   Co. 

La<kawanna  Steel  Co. 
I     L.akcwood   Engr.   Co 

Louisville  Bridge  A  Iron  Co 
Memphis  Steel  Conatr    Co 
Milwaukee  Bridge  Co. 
Minneapolis     Steel     A     Ma- 

ihinery  Co. 
Morava  Construction  Co. 
Mount  Vernon  Bridge  Co. 
Pcnn    Bridge  Co 
Phoenix    Bridge   Co. 
Pittsburgh  Des  Moines  Steel 

Co. 
Riverside  Bridge  Co. 
Shoemaker  Satterwait 

Bridge  Co. 
Snarl-   Corp      Frederick 
Snead     Architectural      Iron 

Works 
Strauss   Bascule  Bridge  Co. 
Virginia    Bridge  A   Iron   Co 
Wisconsin  Bridge  A  Iron  Co. 
Steel.  Tool 

Rycrson  A  Son  Co..  Jos.  J. 
Stokers 
Babcock  A  Wilcox  Co. 
I  Strainers.  Well 
Cook,   A.  D. 

I  Superheaters 

Babi-oek   A   Wilcox  Co. 
Power  Specially  Co 

Tables  and  Boards,  Drawing 

Dietzgeii  Co  .    Eugene 
Hamilton  Mfg.  Co. 

Tampers.  Power 
Pawling  A  Hariilschfcger  Co. 
I  Tanks,  Air  f'nmiirpssor 

Chicago   Pneuniatii-  Tool  Co 
Rust   Jersey    Pip,.  Co 
Weslinghouso  Traction 
Brake  Co. 

Tanks.  Oil 

Blaw  Knox   Co 

N.  Y.  Ceiilral  Iron  Works 


Co. 
Tile.   Roof  Cement 
American    Cement    Tile 
Manufacturing   Co. 
Tin  Plate 
Amer  Sheet  A  Tin  Plate  Co. 
Towers.  Concrete 
(See  Hoists.  Conc.  ToweD 


Towers,   Transmission 

BlawKnox  Co. 
Lakewood  Engr.  Co. 

Track;    Industrial    and    Port- 
able 
Easton  Car  A  Constr.  Co 
Koppel     Industiial     Car'   & 

Equip.   Co. 
Lackawanna  Steel  Co. 
Tractors 
Best  Tractor  Co. 
Holt  Mfg    Co. 
Lakewood  Engr.  Co. 
Tractors.  Storage  Battery 

Lakewood  Engr.  Co. 
Transits  and  Levels 
Ainsnorth   A  Sons.  Wm 
Berger  &  Sons  Co.    C    L 
BufI  &  Cuff  Mfg.  Co 
Gurley.  W.  A  L.  E 
Heller  A  Brightly 
Kolesch  &  Co. 

Trailers 

Lakewood  Engr,  Co. 

Transmission    JIachlnery, 
Power 
Leffel  A  Co.,  Jas. 
Link  Belt  Co. 

Treads,    Safety 

Concrete  Steel  Co. 
Irving  Iron  Works 
Universal    Safety    Tread   Co. 
I  Trolleys,  l-Beam 

Brown  Hoisting  Machy.  Co. 

Trucks,  Jlotor 

Autocar   Co. 

Chicago  Pneumatic  Tool  Co. 

Trucks  and  Trailers.  Factory 

Lakowood   Engr.   Co. 

Tunnel  Liner  Plates 

Blaw-Knox  Co 
Hydraulic   Sleelcraft  Co. 

Turbines,    Hydraulic   Impulse 
and  Reaction 

Allis-Chalmers   Mfg     Co 
Leffel  A   Co  .  Jas 
Pelton  Water  Wheel  Co 
Smith  Co.,  S.  Morgan 
Worthington    Pump    A    Ma- 
chinery Co. 

Turbines,  Steam 

Allis  Chalmers   Mfg    Co 
De  Laval  Steam  Turbine  Co. 
Turntables 
Easton  Car  A  Contr.  Co 
Lakowood  Engr.  Co. 

rnderpinning  | 

Smith.   Hauser  A  Maclsaac 
I  iiderpinning  A  Foundation 


Valves.  Automatic 

Golden-Anderson   Valve 

Specialty  Co 
Kennedy  Valve  Mfg.  Co 
Ludlow  Valve  Mfg.  Co   ' 
Lunkenheinier  Co 
Westinghouse  Traction 
Brake  Co. 
Valves.   Float 
Golden-Anderson  Valv* 
Specialty  Co. 
Valves,  Regulating 
Golden-Anderson  Valva 

Specialty  Co 
Ludlow  Valve  Mfg.  Co 
Simplex  Valve  A  Meter  Co. 
Valves,  Return 
Golden-Anderson  Valve 

Specialty  Co. 
Ltinkenheimer  Co. 
Valves.  Safety 
Golden-Anderson   Valvs 

Specialty  Co. 
Ludlow  Valve  Mfg.  Co. 
Limkenheimer  Co. 
\;alves.  Sewage 
Chapman  Valve  Mfg.  Co. 
Valves,  Sluice 
Choj.man    Valve  Mfg.  Co. 
Coffin   Valve  Co. 
Ventilators 
Allison   Steel  Products  Co 
Drouve  Co..   G. 
Lord  &  Burnham  Co. 
Wagons,  Dumping 

Western  Wheeled  Scraper  Co. 
Wagon  Loaders 
Austin  Machinery  Corp 
Haiss  Mfg    Co..  Inc..  Geo. 
Jeffrey  Mfg.  Co. 
Link  Belt  C.I. 

Washers.  Cut,  Cast.  Malleable 

Smith   Engineering  Co. 
Water-.Main    Cleaning 
National  Water  Main  Clean- 
ing Co. 

Waterproofing  Componnds 
and   Materials 
Anti  H.vdro     Waterproofing 
Barrett   Co 
Carey  Co  .  Philip 
General   Chemical  Co. 
Sonriebom  Sons    L 
Texas  Co. 
Water  Pnrlflratlon 
Electro    Bleaching  Gas   Co 
Wallace  A  Tiernan,  Inc. 
Water  Softeners 
I    Amer.  Water  Softener  Co 
Graver  Corporation 
International   Filter  Co. 
N.    Y.     Continental     Jewell 

Filtralion   Co 
Roberts  Filter  Mfg.  Co. 
Water  Stage  Recorders 
Leupold  Voelpel  Co. 

Water  Slerilizntlon 
Electro  niea,-hing  Gas  Co. 
Wallace  A  Tiernan    Inc. 

Wafer    Wheels,    Impulse   and 

Leffel   A  Co..   Jas 
Pelton  Water  Wheel  Co 
Smith  Co..  S.  Morgan 
Worthiiiglon    Pump    &    Ma- 
chinery Corp. 
Welding  and  Cnltlng 
Apparatus 
Air  Reduction  Sales  Co 


Bla. 


Co 


Tanks.  Steel 
is...    stiel    Plate   Construc- 
tion). 

Tanks,   Wood 

Aniirlcuii   Wood  Pipe  Co 

Pacific  Tank  A  Pip,-  Co. 
Tapes.  Sleel  and  Metallic 

niil^gen  Co      l-:„.,cno 

Hamilloi,    .M(^     ,„ 

heillT.-l  A  Khh,.,.  cu 

Lulkln  Rulo  Co. 
Tiir 

Uarreit  Co 


Pnloaders.   Car 
Haiss  Mfg.  Co.,  Geo. 

Valves,    Air,    Water,    Steam 

und  (ius 
Cliai.niaij   Valve  Mfg    Co 
CofBn   Valve  Co 
Coldwell-Wilcox  Co 
Crane  Co. 
Golden  Anderson  Valve 

Siiecialty  Co 
Kennedy  Valve  Mfg.  Co 
l.iHllow  Valve  Mfg   Co. 
Lunkenheinier   Co. 
Powell    Co..    Wm 
Rensselaer  Valve  Co 
Simplex  Valve  A  Areter  Co. 
Smith  Mfg.  Co  .  A.  P. 


Valves.  Altitude 
Golden-Anderson  Valve 

Speclallv  Co 
Ludlow  Valve  Mfg   Co. 

Valves,    Angle,    Check,    Gate 
and  Globe 

Collin   Valve  Co. 
Golden  Anderson  Valva 

Sneclalty  Co 
Jenkins  Bros 
Ludlow  Valve  Mfg.  Co. 
siniilix  Valve  A  MV.ter  Co 
«est  nghouso  Traction 

Brake  Co 


Milburn  Co.,  Alexander 
Prest-OLite   Co. 


Winches.  Ship,  Hand,  Steam 
and   Electric 

Brown  Hoisting  Mchy.  Co. 

Dobbie  Frdy    A  Mach    Co 

Flory  Mfg    Co..  S 

Lakewood  Engr.  Co 

Lidgerwood  Mfg.  Co 

National   Hoisting  Eng.  Co. 
Window   Snsh   Steel 

Allison   Steel  Products  Co. 
Wire   Glass 

Mississippi  Wire  Glass  Co. 
Wire  Mesh.   Reinforcing 

Wickwire. Spencer  SloefCorp. 
Wire   Rope 

Sco  Rope.  Wire) 
Wire  mill  Cable.    Electrical 

American    Steel    A   Wire  Co, 
WiHid    Casings 

Michigan  Pipe  Co.,  The 

Wood    Preservatives 

Barrett  Co. 
Northi  astern  Co 
Protexol  Corp. 

Kepubllc  Creosotilig  Co 

9.  P.  p.  Wood  Proscrr.  Co. 
Wrenrhrs 
Greene.  Tweed  A  Co. 
Lowell  Wrench  Co. 
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Setting  The  Pace  For  Low-Cost  Road  Work 


\ 


The  "Caterpillar's"^'  field 
of  usefulness  is  hy  no 
means  limited  to  road 
making.  On  farm  or 
ranch,  in  the  mining,  oil 
and  lumber  industries, 
for  snow  removal  and 
other  civic  work — wher- 
ever power  and  endur- 
ance are  at  a  premium, 
the  "Caterpillar"*  has  no 
real  competitor. 


HOLT 


PEORIA.       ILL. 
STOCKTON.  CALIR 


The  most  essential  unit  in  any  efficient  road-building 
outfit  today  is  a  "Caterpillar"*  Tractor.  It  is  the  safest 
investment  a  road  official  or  contractor  can  make.  After 
hitching  a  10-ton  "Caterpillar"*  to  an  elevating  grader 
in  place  of  18  head  of  mules,  an  Illinois  contractor  says: 
"Frem  August  25  to  September  25,  1921,  we  moved 
29,975  yards  of  dirt  with  the  "Caterpillar"*  outfit  as 
against  18,000  yards  a  month  formerly  averaged  with 
the  mules.  The  "Caterpillar,"*'  running  10  hours  a  day 
for  over  three  months,  has  not  cost  us  a  penny  for  up- 
keep." Similar  accounts  come  from  "Caterpillar"* 
users  throughout  the  country.  Working  singly  or  for 
replacing  teams  entirely,  "Caterpillars"'  speed  up  every 
dirt  moving  and  hauling  operation,  and  save  money  on 
every  job.     Let  us  prove  it  on  your  job. 

'There  is  but  one  "Caterpillar" — Holt  builds  it 

THE  HOLT  MANUFACTURING  CO.,  Inc. 

Branches  and  service  stations  all  over  the  world. 
Eastern  Division :    50   Church  St.,  New   York 

2429  Parnam  St.,  Omaha,  Neb.  5th  and  Court  Sts.,  Des  Moines,  la. 
417  Washington  Ave.,  N.,  2045-47  Main  St., 

Minneapolis,  Minn.  Kansas  City,  Mo. 

Holt  Company  of  Texas,  Dallas,  Texas 
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